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No. 1,415. 


THE MANUFACTURE OF ELECTRICAL 
MACHINERY DURING 1904. 


REFERENCE has already been made in the ELECTRICAL 
Review during the past few months to the disappointing 
financial resulta shown by the leading electrical manu- 
facturers in this country, and some of the causes responsible 
for this state of affairs, as put forward at the annual general 
meetings by the chairmen of some of the principal com- 
panies concerned, have tórmed the basis of our leading 
articles of August 12th and of December 16th last. 

Whilst there is little new to be added to the remarka 
already made in these articles, in which the difficulties 
encountered by Crompton & Co., the Electric Construction 
Co., and the British Westinghouse Co. were enumerated, it ig 
not without interest at the present time to glance at the 
position of the electrical manufacturing industry in general. 

In 1900 and 1901 sufficient orders were availgble to 
Batisfy the manufacturing capacity of the country, but 
even during these years prices were somewhat depressed, 
due chiefly to the abnormal competition from abroad, and 
the standard of prices has fallen during the past three years 
to an extent which would scarcely have been thought possible. 

The years 1902 and 1903, and, more than ever, 1904, 
have seen competition grow severer, with the result that at 
the present time most of our engineering shops are only 
partially filled with orders, and these at prices which must 
be far from remunerative. 

During the past year practically no profits—at all events, 
none commensurate with the capital invested—have been 
made in electrical manufacturing, and the few firms that 
have shown some return to their shareholders have made 
their profits in departments chiefly outside actual manu- 
facturing. 

That matters have бо getting worse during the past 
few years would seem to be accounted for by the fact that 
the manufacturing capacity of the country has increased, 
whilst the demand itself has, if anything, fallen back. 

The question which we should all like to see answered is, 
When are things likely to take a turn for the better, and 
when can shareholders, with their capital locked up in 
bricks and mortar, and in plant laid down for turning out 
electrical machinery, hope for a reasonable return on their 
capital ? 

In some responsible quarters it is regarded as very 
doubtful whether any improvement can be looked for in the 
immediate future, and it is feared that much capital will 
have been lost, and that drastic changes will have taken 
place, before manufacturers can hope to do justice to the 
money—or to a portion of it—which they have buried in 
their business, 

The most hopeful reflection, perhaps, lies in the fact that 
during our times of prosperity, namely, the yeara 1899, 


1900 and 1901, manufacturers in Germany and on the Con- 
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tinent were passing through a crisis which resulted in heavy 
losses to most of those concerned in manufacturing ; but 
that by careful organisation and subsequent amalgamation 
they have weathered the storm, and are at the present time 
in the midst of prosperity. 

It is not unlikely that the past three years have only been 
leading up to a similar crisis in this country, and tbat any 
improvement is rather to be looked for after this crisis bas 
passed than in a revival in trade. The discrepancy between 
supply and demand in our manufacturing industry would 
seem to be too great to justify the hope that any 
prébable improvement in trade alone could bring about the 
desired ends. 

T here is nothing very striking to chronicle in the direction 
of new departures in the manufacturing world. 

The steam turbine has made rapid strides, and has 
warranted several of our leading electrical manufacturers 
in laying down plant for dealing with the new require- 
ments on no small scale. 

Hitberto, in this country, in America, and also on the 
Continent, the manufacture of turbines proper, and of the 
necessary electrical machinery, has been in the hands of firms 
who have manufactured both, and the first exception to this 
custom is found in the steps taken by Messrs, Willans and 
Robinson, Ltd., who bave decided to satisfy themselves with 
the manufacture of the turbines alone, leaving the electrical 
portions to thore who have made electrical work their 
speciality. In this way the demand created for the necessary 
electrical machinery has already been met hy Mesers. Dick, 
Kerr & COo., and Messrs. Siemens Bros. & Co., both of 
whom have laid themselves out for dealiog with the elec- 
trical portion of the combinations. In addition Messrs. 
Bruce Peebles & Co. have built several alternators for this 
class of work, and Messrs. Crompton & Co. are aleo, we 
helieve, making arrangements for dealing with the demand 
from the turbine market. 

It will, therefore, be seen that considerable attention ів 
already being paid by electrical manufacturers to this 
development of the business, which premises, in the near 
future, to replace to a large extent the present forms of 
geneiator for direct coupling to reciprocating engines. 

It is quite to be hoped that, by specialising in one portion 
of the combination alone, instead of attempting to deal with 
both, most satisfactory results will be achieved ; and it is, at 
all events, promising that the further development of this 
new form of prime mover should have been undertaken by 
specialists of such high standing in their respective spheres 
as the firms named above. 

The competition of the future in tbis class of machinery 
promises to come more and more from those who are 
members of one of the large Continental or American 
rings—more especially the competition in our colonies— 
and it is only by producing on the best possible lines, 
namely, by specialisation, that our smaller concerns can 
hope, in open competition, to hold their own. In this way 
they will, we believe, in many cases, be able to defeat the 
formidable, though, perhaps, somewhat unwieldy trusts. 

In addition to the steps taken to meet the demand for 
turbines by the individual firms named above, there are 
several other manufacturers in this country who are dealing 
with the turbine business by manufacturing the combined 
pets, Besides Messrs, О. A. Parsons & Co., we have 


their licensees, the British Westinghouse Co., the Brush Co., 
and Messrs. Richardsons, Westgarth & Co., and also the British 
Thomson-Houston Co., who are exploiting the Curtis“ 
turbine patents in this country. 

No little activity is, therefoie, likely to be displayed in 
the near future in the turbine business, and it is quite to be 
expected that this competition will succeed in introducing 
very pronourced improvements into both the design and 
manufacture of this modern prime mover. 


A Dutch In tbis issue we give an account of a 
Tramway Scheme. remarkable example of tramway construc- 
tion under exceptionally difficult conditions, such as are to 
be met with nowbere but in Holland. Apart from the 
engineering features, bowever, the scheme is interesting on 
other counts. Dutch in its inception, it was financed by an 
American firm, constructed by a company domiciled in 
England, and built of materials supplied by English, French, 
German, American, Dotch and Belgian establishments, besides, 
probably, Norwegian and Swiss firms. The aim, in fact, 
was in every instance to purchase sound materials and appa- 
ratus in thecheapest market, regardless of the labour and troub'e 
involved, and tbis object, we believe, was accomplished with 
satisfaction to all concerned. Another interesting feature is 
that the work was carried out subject to a maximum 
guaranteed price, and in spite of tbe many obstacles and 
delays which were experienced, from causes beyond tbe 
control of the contractors, the actual cost was kept below 
this figure by a very satisfactory percentage. 

The attitude of the local municipalities towards this 
scheme, whicb, besides being a possible source of profit to 
the projectors, will undoubtedly prove highly beneficial to the 
inhabitants of Amsterdam, Haarlem and Zandvoort, by 
providing an alternative and convenient means of transit, 
and by reducing the fares on the railway with which it is in 
competition, presents a striking resemblance to that of 
too many of our own local authorities. Noone is more 
ready than the latter to claim railway and tramway com- 
panies as “ public servants "—when the undertakings are 
in operation Yet, in the preliminary negotiations, these 
future * public servants are treated like the goose that laid 
golden eggs, and are often throttled in the effort to extort 
the uttermost farthing from their unwilling purses. Strange 
it is that our municipal representatives can only think in 
£ s. d., and are unable to appreciate the public benefits that 
would ensue from the enccuragement of private undertakings 
such as these, to say notbing of the reduction of municipal 
indebtedness and of the burden of rates, 


The P.M.G. and THE apnouncement that arrangements 
Wireless Telegraphy. have been made by the Postmaster- 
General to receive prepaid telegrams for transmission to 
Altantic liners by wireless telegraphy marks an epoch in the 
history of tbe latter in this country. The new agree- 
ment will undoubtedly prove of great convenience and 
utility to tbe general public, and will go far to heal 
the troubles of the sharehclders of the Marconi Co., sore with 
many disappointments. Had the directors of the company 
confined their endeavours to the perfecting of their 
means of communicating between ships, and between ship 
and shore, instead of wasting their substance on unprofitable 
and premature attempts to open communication with 
America, we believe that the concession now in force could. 
and would, have been granted long ago, aud the position of 
the company would have been far stronger at this moment. 
One must walk before one can run—and crawl before one 
walks. We trust that the lesson has been well digested, 
and that the company will now devote itself to the develop- 
ment of a sound business, in which it will have the good 
wishes of everyone. 
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THE PRODUCTION AND UTILIZATION OF 
OZONE.—II. 


By JOHN В. C. KERSHAW, F. J. O. 


(Concluded from Vol. 55, page 1058.) 


Niagara Fulls.— Otto. the French engineer and designer 
of various types of ozoniser, has been in America recently, 
and while there has conducted experimenta! trials with his 
oxonirer for water purification at Niagara Falle, using the 
geoerating plant of the Atmospheric Products Co. for this 
purpose. А preseure of 50,000 volts was employed in the 
experiments, and Otto estimates from the resulta obtained 
that a 30 to 40-H.P. plant would suffice to purify 6,000 
tons of water daily. 

The very important point of the state of the water supply 
aa regards its degree of purity and suspended matter does 
not receive mention, and in the absence of this information, 
Otto's estimate is of little value. 


Soction at AB 


and Halske, of Berlin, in the year 1898, to demonstrate the 
possibility of applying ozone, on an industrial scale, to water 
purification and sterilisation. 

The plant was designed to treat 240 cb. metres of water 
per 24 bours, its general arrangement being illustrated in 
fig. 4. It comprised a battery of ozonisers, A, of the Siemens 
and Halske tube type (see last article for description), a 
steriliging tower, B, a sand filter, c, for filtering the water 
before entering the tower, and the necessary pumps. D, and 
storage tanks, E. A large number of experimental investiga- 
tions of the effect of ozonised air upon water from the 
River Spree, which is very impure and contairs a very large 
number of bicteriologica! organisms, were carried out at this 
place іо 1901, and Drs. Oblmüller and Prall, of the Imperial 
Health Bureau. in Berlin, reported fully on the results obtained 
duriog their trials. The number of bacteriological organiems 
were stated to be reduced from 100.000 to 10 per cb. metre 
by the combined fand filtration and ozonised air treatment, 
while the estimated cost was 5:9d. per 1,000 cubic feet 
of water, elightly over one half of this total repreeenting the 
cost of the electrical treatment. The capital outlay upon 
the Martinikenfelde plant is not stated, bnt it was estimated 
that a plant of similar design for tresting 3,600 eb. metres of 
water per day could he erected for £7,700, this total cover- 
ing all the pumping, filtering, storage and electrical plant. 
required for the installation. -The writer believes that the 
Martinikenfelde plant is still intact, and that it is in осса- 
sioral use for demonstration purposes. 

Schierstein-Wieshaden.—A detailed account of the plant 
erected by Mesers. Siemens & Halske at this place was given 
in the ELECTRICAL REVIEW on January 2nd, 1908 (p. 13), 
and it ia unnecessary to repeat, much that is contained in 
that article. Fig. 5 shows the plan and two elevations of 
the Schie-stein ozone water purification works—the firet of 
their kind erected in Germany for work upon a commercial 


2 
| 


| | 
| 
| 


аа дй ва 


| 
if 


"TUTUP 


INDEX. 


À, Bteam engine 

B, Dynamo 

C, Alternator 

D, Electrically-driven 
entrifaga! pump 

E, Switeh boa: 1 

О, Ozone apparatus 

R, Transformers 

B, Fans 

T, Air-drying apparatus 

U, Sterilisation towers 

V, Large collecting pipe 

W, Discharge pipe 
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No permanent installation of ozone for water purification 
parposesís kaown to the writer in the U.S.A. A process based 
са the use of an electric current with aluminium electrodes ів 
stated by Langley to be in regular ure at Cleveland, Ohio. 
The action in this case, however, is chemical, as the current 
e saga i m о at the anode, and this then 

out asa flocculent precipitate, and carries down the 
imparities of the water. dE di 

Martinikim fjelde, near Berlin.—The plant at this place ів 

eperimestal only, it having been erected by Messrs. Siemens 


basis; and fig. 6 shows one portion of the ozoniser building, 
with the electrical, water and air connecting wires and pipes. 

The writer was one of those present at the fifth Inter- 
national Congress of Applied Chemistry at Berlin in June, 
1903, when Dr. Erlwein described the sbove plant, and 
gave some figures for the results obtair ed rince its inaugura- 
tion for water purification purposes. In the courre of the 
discussion upon Dr. Erlwein's paper, the fact was elicited 
that considerable trouble had been experienced at Schier- 
stern, owing to the presence of some organic compounds of 
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iron in the natural water. This separated out as ferric 
hydrate during the ozone treatment in the sterilising tower, 
and caused the water to assume a dirty yellow colour. At 
the date of the fifth International Congress it was admitted 
that the Schierstein ozone water purification works were 
stopped owing to this trouble. From Dr. Erlwein's most 
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recent paper (read at Zurich in 1904), it is not clear whether 
the difficulty has yet been surmounted, since it is stated 
therein that the water produced by the works cannot be con- 
sidered a proper substitute for potable water. The cost of 
the ozone treatment at Schierstein is 2 pfg. per cb. metre, 
equal to 6°7d. рег 1,000 cb. ft. 

Paderborn.—'The ozone water purification works at 
Paderborn were erected about the same time as the works at 
Schierstein, and are shown in sectional elevation in fig. 7. 
The plant comprises dynamos, centrifugal pumps, ozoniser 
battery, л, sterilising towers, в в, and the necessary storage 
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tanks, D D. The water used is from the River Pader, and 
the plant is designed to treat from 1,440 to 1,720 cb. metres 
per 24 hours. The average consumption of ozone is 
1:3 grammes per cb. metre of water, and the ozonisers yield 
18:5 to 27°0 grammes per E.H.P.-hour, the maximum 
being obtained with dry air and a slow current. The steri- 
lising towers are 13 ft. in height, and are divided vertically into 
four compartments; they are constructed of concrete, and 
filled with flints. The water, passing from the towers after 
treatment, falls away over cascades 0, in order to remove the 
last traces of ozone. This works has been in operation since 
August, 1902, and it is reported to be supplying the whole 


of the water required by the population of Paderborn, with 
satisfactory results. The cost of treatment works out to 
1°60 pfg. per cb, metre—equal to 5:35d. per 1,000 cb. ft. 


CONCLUSION. 


The above facts and figures prove that the use of ozone 
for water purification and sterilisation has emerged from tbe 
experimental stage of its development, and that under certain 
conditions thia method of purification can be operated with 
successful results—both commercially and otherwise. The 
conditions required to make such an installation a success, 
however, are exceptional, and it seems unlikely that ozone, 
or, more correctly, ozonised air, will be employed oa a very 


extensive scale for sterilising the water supply of great 


cities. 

As pointed out by the writer once before, it is both cheaper 
and safer in such cases, to go far afield for water, and to 
obtain a pure supply, than to take the polluted river water 
that happens to be near at hand, and to purify it by treat- 
ment with ozone in special purifying planta. 

But, in small towns and villages, where the initiation of 
large waterworks schemes is impossible owing to the finan- 
cial outlay involved, the ozone treatment for purifying and 
sterilising an impure water supply near at hand would seem 
to have a future field of usefulness. The Schieretein and 
Paderborn works аге examples of such installations. Messrs. 
Siemens & Halske estimate that & plant capable of dealing 
with 126,000 cb. ft. of water per day could be erected for an 
outlay of £6,400, this cost covering all the pumping and 
filtering plant of the waterworks—and installations half this 
Bize would, no doubt, prove sufficiently large for many small 
town and village communities. The possession of an ozone 
sterilisation plant, as a stand-by in times of severe epidemic 
of typhoid, enteric and similar fevers, would algo be an aid 
to the preservation of health in large city communities, 


since at such times the ozone plant could be put into use, 


and the water supply to the affected district of the city 
could be thoroughly sterilised. 

The purification of water by ozone would also appear to 
have a future in works where drinks and beverages of all 
kinds are manufactured for public use, and possibly also on 
board ships and in military camps, where the necessary 
supply of steam or electricity for generating the current can 
be obtained. 

While the application of ozone to water purification is 
unlikely, therefore, to revolutionife the present system of 
obtaining water for drinking and other purposes in our 
great cities, it will undoubtedly help in certain cases and 
under certain conditions to solve the problem of a pure 
water supply, and as the yield of ozone is increased by 
improvement in the form and working of ozonisers, this 
field of usefulness is likely to widen and extend. 

Since the theoretical yield of ozone per x.H.P.-hour is 
stated to be 1,000 grammes, and the maximum yet obtained 
is 184 grammes, or an efficiency of only 18:4 per cent., there 
is still ample room and opportunity for improvements in 
ozonisers ; and the progress in the ozone industry is likely 
to depend very largely upon the success of inventors in 
turning to useful work some portion of the 82 per cent. of 
electrical energy still unaccounted for in the usual form of 
ozoniser tube and apparatus. 


PHOTOMETRY FOR CENTRAL STATION 
ENGINEERS. 


By LANOELOT W. WILD, A. M. I. E. E. 


CENTRAL station engineers are every day becoming more 
alive to the importance of being able to make photometric 
tests on the incandescent lamps supplied to their consumers. 
The apparatus hitherto employed, however, has not generally 
been that most suitable for the purpose. Apparatus intended 
for use in a laboratory is not necessarily the best to use in a 
central station. 

The object of this article is to describe how photometric 
measurements may be made in а central station both 
accurately and quickly, and without employing any very 
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expensive apparatus, nor yet a specially skilled testing 
staff 


The apparatus required for making the tests may be 
classified as follows :—The light standard, the photometer 
bar, the comparison box, the electrical measuring instraments 
and regulating resistances. 

The Light Standard.—The standard of light now most 
generally accepted in Great Britain is the 10.c.P. Vernon 
Harcourt pentane vapour lamp. This lamp gives 10 c.r. 
under certain definite atmospheric conditions only. For any 
atmospheric conditions other than the standard, corrections 
have to be made for CO,, water vapour, &c. For this 
reason, the lamp is hardly a practical standard, except in 
the hands of 8 specially skilled operator. 

For general testing work, the best working standard is an 
incandescent lamp. As, however, the candle-power of an 
incandescent lamp varies as about the seventh power of the 
pressure at its terminals, it is necessary to provide means of 
maintaining a very steady voltage at tbe lamp terminals, ав 
well as means of measuring that voltage with a very high 
degree of accuracy, if absolute candle-power measurements 
are to be made. This means that a potentiometer must be 
used for measuring the voltage, and that cells must be used 
for providing the current. 

For central station testing it is better to use a standardised 
incandescent lamp of the same voltage as, and run in parallel 
with, the lamp to be tested. With this system, fluctuations 
of voltage up to, say, 5 per cent. above or below the mean, 
are of little consequence, as both lamps are affected by the 
variation to nearly the same degree. This simplifies the 
work enormously, as the necessity of using a special battery 
of accomulators and a potentiometer is avoided. Much 
less skill, also, is demanded from the testing staff. 

The standardisation of the standard lamp is best left in 
the nus of those institutions making a speciality of such 
work.* | 

Great саге should be taken in telecting a lamp to be used as 
a standard. In the first place, the lamp should have a clean 
well-fitting cap, or otherwise errors will cccur due to bad 
contacts. A lamp should be chosen that can be turned 
through an angle of, say, 15°, without tbe candle-power 
varying more than 2 per cent, otherwise errors may 
occurdue to the lamp being badly centred when in position. 
The lamp should be run at normal voltage for from 200 to 
500 hours before being standardised, otherwise it will not 
maintain its candle-power for any length of time, without 
showing considerable variation. The inefficiency of the 
lamp selected should not be less than 4 watts per candle- 
power, and 44 to 5 watts per candle-power is preferabie, in 
order that constancy of candle-power may be maintained. 
The cap should be marked with a well defined vertical line 
in order that the correct position of the lamp on the photo- 
meter shall be shown. 

The Pholometer-bar.—ln order tbat quick measurements 
may be made, the photometer should be direct reading. This 
is best attained in the following manner. 

The scale should be marked in candle-power with zero 
about central, the figures for candle-power increasing on each 
side of zero to, say, 20 candle-power on one side and 40 
candle- power on the other. The graduation should be such 
that the figures increase as the square of their distance from 
Zero. Ё 

The comparison box should be permanently fixed over 
zero. The standard lamp should be mounted on a movable 
carriage, which should be placed immediately over the scale 
reading corresponding to the true candle-power of the 
standard lamp at ita marked voltage. The lamp under test 
should be mounted upon another movable carriage. This 
carriage should be provided with wheels, and should be 
attached to an endless cord running over pulleys at each end 
of the bar, so that the lamp may be moved to and fro by the 
operator without the necessity of his having to take his eye 
from the comparison box. When the lights have been 
balanced the true candle-power of the lamp under test at ite 


* Lamps to be used as standards, can be sent for standardisation 
and comparison with the Harcourt 10-c.p. pentane lamp to either of 
the three following institutions:—The National Pbyeical Laboratory, 
Westminster Electrical Testing Laboratory, or the Electrical Stan» 
dardising, Testing end Training Institution, 


marked voltage may be read off from the scale. No calcu- 
lations are required. 

One great advantage of this system of employing a 
photometer is, that no matter what the cardle-power of the 
lamp under test may be, the illumination on the comparison 
box is always the same. 

Should a lamp be required to be tested that is beyond the 
range of the scale on the bar as used in the ordinary way, 
the range may be doubled by moving the standard lamp 
closer to the comparison box, so that it stands over a scale 
reading equal to half the true candle-power of the standard. 
The photometer scale then has a constant of two and the 
reading for the lamp under test has to be multiplied by 
two. 

Comparison Bo.r.— Without doubt the best form of com- 
parison box is the Simmance-Abady flicker pbotometer. 
This photometer is as sensitive as any, and has tke addi- 
tional advantage that all errors due to colour differences are 
eliminated. The next best form of photometer is, in the 
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DiAGBAM OF CONNECTIONS. 


writer’s opinion, tbe old-fashioned grease spot. This form 
also is very sensitive as long as the grease spot screen is kept 
clean. The objection tothis form of photometer is that different 
‘results are obtained according to the side from which the 
screen is viewed. If, however, the mean of the two results 
is taken, a very high degree of accuracy is obtainable. 

Electrical Instruments and Regulators.—The electrical 
instruments required are a voltmeter, preferably with an 
amplified scale, and an ammeter with three shunts suitable 
for 8, 16 and 32-с.р. lamps respectively. 

A regulating resietance with at least 20 contacts is re- 
quired for the purpose of regulating the voltage whilst the 
current taken by the lamp under test is being measured. 

A four-way switch is required for the purpose of switch- 
ing in the ammeter shunt and for short-circuiting the 
ammeter whilst the candle-power test is being made, thus 
throwing the two lamps directly into parallel, with exactly 
the same volts on each lamp. 

A diagram of the best way of making the connections is 
given in the above figure : a is the lamp under test, в is tbe 


standard lamp, sh are the three ammeter shunts, с is the 


ammeter, v is the voltmeter, S is the switch for selecting 
the right shunt, R is a rheostat for regulating the voltave at 
the instant that the current is being read. 

Direction in which Candle-power should be Measured.—In- 
candescent lamps are generally rated by their maximum 
horizontal candle-power. In lamps of ordinary construction, 
the mean horizontal candle-power varies from 99 per cent. 
to 92 per cent. cf the maximum horizontal candle-power. 
The mean spherical candle-power varies from 845 per cent. 
to 83 per cent. of the maximum horizontal candle-power. 
Some people judge lamps by their mean horizontal candle- 
power. This is hardly fair, as the total quantity of light 
emitted is measured by the mean spherical candle-power. 
As the measurement of mean spherical candle-power is a very 
tedious task, it is better to measure the maximum horizontal 
candle-power only. As tbe ratio of mean spherical candle- 
power to maximum horizontal candle-power is almost con- 
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stant, this proceeding is fairer than 
measuring the mean horizontal candle- 
wer. 

The centre of gravity of the filament 
is not always in the vertical axis of the 
lamp bulb. The result of this is that 
when the candle-power of the lamp is 
measured on opposite sides, the results 
do not always agree. The mean of the 
two readings tuken from opposite sides 
of the lamp gives the correct candle- 
power, and it is this mean which should 
always be taken as the true maximum 
candle - power of the lamp, and the 
candle - power at which it should be 
rated. 

Effect of Stray Lighi and Reflections. 
—It is not necesary that the photo- 
meter room should be absolutely dark, 
во long a: no light from outside can 
fall upon the comparison box. «There 
is, in reality, greater danger of errors 
occurring from reflected light origi- 
nating from the lamps on the photo- 
meter. Too much reliance must not 
be placed upon black surfaces. Black 
cloth often reflects as much as 5 per 
cent. of the light falling upon it, and 
black paint sometimes as much as 10 
per cent. All reflecting surfaces, even 
when black, should be at such a dis- 
tance that any light originating from 
the lamps and falling upon them shall 
have to travel many times as far 
us the direct rays from the lampe before 
reaching the comparison box. 

When setting up a photometer for the first time, errors 
due to reflections should be searched for in the following 
way: An iucandescent lamp should be placed on each side of 
the photometer, and their candle-power compared. I his 
should be repeated with the lamps placed ut various distances 
from the comparison box. The whole performance should be 
gone through again, with the lamps reversed, the left-hand 
lamp being changed over to the right hand, and vice versd. 
If all the results obtained are in agreement, the photometer 
has been properly set up. If the results are not in agree- 
ment, a careful study of their divergence will probably 
indicate where the fault lies. 


A RECENT ELECTRO-ZINC PLANT. 


ELECTRO-GALVANISING continues to make steady progress, 
aLd new plants are coutinually being erected. ‘Ihe process 
is largely used by the English aud foreign Governments for 
two purposes, viz., as a protection for steel tubes for boilers 
during the time uf assembling aud crection, and also for the 
purpose of detecting flawa in the tubes in the early stage of 
construction, us it is found that the tubes, after pickling, if 
flashed with a thin costing of zinc, readily show any inherent 
flaw. 

One of the latest plants erected under the Cowper-Coles 
process, which has the advantage of being practically uuto- 
matic, so that it may be placed in the hands of any 
unskilled workman, is that installed at the works of Messrs. 
Aktiebolaget Sandviken, Finland. Figs. 1 and 2 show the 
plan and elevation of the plant. 

The plant consists of a galvanising tank of 20 ft. long, 
which is connected to two regenerating tanks, in which zinc 
dust mixed with coke is placed for 1ieplenishing the zinc in 
the electrolyte us it is electro-deposited on the iron plates. 
A lead lined centrifugal pump driven off the dy namo shaft is 
used for circulating the electrolyte. It is found that by the 
udoption of this process great economy is effected us the 
whole of the zinc employed is used. When zinc anodes are 
employed, а very large percentage of the auodes crumbles 
away int» the electrolyte and has & tendency to form rough 
deposite of zinc, the result being that only a small propor- 
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tion of the zinc in the anodes is used beneficially. The 
anodes employed in the Cowper-Coles regenerating process 
are lead, attached to compound anode and cathode bars, 


Fias. 3, 4, AND D. 


figs. 8 and 4, which effect a considerable saving, as this 
urrangement enables the electrodes to be brought much closer 
tugether than would otherwise be the case. 


Motor-'Buses.—The London Road-Car Co., Ltd., is 
making ал is; 10 of £116,004 (in £6 shares) among its в) are holders and 
dabeature stuck-hold ars for the purpose of substituting mechanically- 
driven vehicles for its present horse cars. The substitution is to be 
carried out gradually, and no diminution in receipts is expected 
while the change is being effected. The new type of car will carry 
a larger number of passengers than the present, but а smailot type 
will be provided to meet the special requirements of certain routes, 
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CORRESPONDENCE. 


Letters received after first post on Wednesdoy morning cannot appear 
until the following week. Correspondents should forward their 
communications at th- earliest possible moment, No letter can be 
published unless we have the writer's name and uddriss in our 


possession. 


Clirzax Boilers, 
Our attention bas been drawn tu your comments on Mr. 


Commins's paper on Water-tube Boilers made in your 


issue of Dec. 16tb. We must refate entirely the staten ents 
you make with reference to the Climax boiler, and express 
оог surprise, in view of the reputation this boiler bas built 
up for itself iu this country, that you should select it for 
such unjustifiable criticism. Such criticism is the more 
unwarranted, since, bad careful investigation been made 
before publishiog, it would never have been written. 

That any boiier burning smokeless coal will make smoke, 
is а fact, if true, that will no doubt interest many of your 
readers, but, as far as the Climax boiler is concerned, this is 
impossible. For your information, we may add that we 
have sold Climax boilers with the guarantee that they 
shall not make sufficient smoke as to be deemed a nuisance 
by the local authorities,” and before these boilers were taken 
over they were subjected to the required test and accepted as 
having satisfactorily fulfilled the gua: antee. We are also 
still willing to install Climax boilers on the same guarantee. 

Further, уоп have evidently failed to familiarise yourself 
with the construction of the furnace of this boiler, otherwise 
you would be aware that good combustion is secured by 
means of the special patent design of furnace brickwork. 

Users of the boilers, and they are most capable of ex- 
pressing an opinion, find no difficulty in getting coal either 
to the boilers or on to the furnace grate; in fact, the 
reverse. Owing to the disposition of the fire doors, the 
labour of hand-firing is considerably reduced, and a boiler 
room filled with them need never be in a state of dust, dirt, 
or grime. 

. B. R. Rowland & Co., Ltd. 
В. R. RoWLARDp, Director. 

Reddish, Derember 28rd, 1904. 


[We do not diepute the possibility of getting coal to the 
boiler, but we do think it would be better to place the 
boilers in a row with an outside oven furnace to each boiler. 
Unless the lowest tubes are very high above the grate sur- 
face, we fail to tee how it is possible to arrange the furnace 
so tbat there shall be space and time for the thorough com- 
bustion of bituminous cual. This has never yet been effected 
by any boiler economically without ample space and time 
prior to exposure of the furnace gases to cold tubes. We 
are willing to publish a drawing of the setting on which 
our correspondents rely for smokelessness, so that our 
гевде з may have the opportunity of seeing it. As for the 
dust. dirt and grime,” we spoke of what we had actually 
seen in a large boiler plant of this type.—Enps. E R.] 


Starting Current of a Lift. 


I have read occasionally of other people's troubles with 
lifta, bat lately is has come to our station, and we find it 
eerions. 

The trouble is due to the intermittent nature of the load. 
The laige starting currents interfere with the supply to 
оет customers, and under existing regulations the supply 
company could refuse to supply energy to lifte on that 
acconnt. It is, therefore, desirable that the lift motors 
thould be provided with such windings as to allow of a series- 
parallel method of control. 

I bave carefully measured the current taken by a goods 
lift in this town, and find that Ше current ut starting is 
36 amperes; it falls in 2 seconds to 30 amperes; it then 
falls slowly, and remains steady at 26 amperes (the cage 
ascending fall loaded or descending empty). If this lift 
had a sriez-parallel control the starting current would be 
18 amperes, falling to 15, and then rising to 26 amperes. 
1 may say that this lift user is not tre.ted herc as a motor 
user. Не is treated as a customer with a maximum demand 
of & &W.,and using an insignificant number of unite. If 


supply stations generally treated lifts in this manner, we 
would uo doubt soon have a series-parallel system of lifts 


motora. Maybe such a system existe. 
| Elevator. 


Electric Riveter. 


Can any of your readers please tell me where a small 
electric riveter is to be obtained, to be suitable for using on 
} in. iron rivets cold, and if possible made for two-phase 


50 period supply. Stores 


Moving-Iron Instruments and their © Magnetic 
History.” 


In view of the interesting figures given by Мг. G. Е. C. 
Searle in his recent paper be'ore the Institution of E'ec.rical 
Engineers, it occurred to us to investigate the possible error 
introduced into the readings of moving-iron ammeters and 
voltmeters working at low magnetic inductions. 

It is well known that, for many reasons, it is of great 
importance to keep down the induction in instruments of 
this description when used for alternating currents, but it 
appeared possible that, in the case of direct current instru- 
mente, the low inductions employed might introduce errors 
due to varyiug * magnetic histories.” To determine this 
point, a low-reading ‘‘ Universal" moving-iron ammeter 
was tested, and calibration curves taken under various 
conditions. It may be noted that the induction in the 
moving-iron in these instruments is kept exceptionally low во ав 
to avoid frequency errors when used with alternating current. 
Hence, it was thought possible that the readings might be 
affected by a direct current overloud. 

In the first place, the instrument was thoroughly demag- 
netised, and a set of up-readings taken. It was then again 
demagnetised and a downward curve obtained. After this, 
the instrument was overlouded to the extent of some 700 
per cent, and another upward and downward curve 
obtained. 

It was found that the mean difference in the reading, 
brought about by this exceptionally drastic treatment, was 
as follows: — At full load, 5 per cent.; at two-thirds full 
load, 1 per cent.; at one-third full load, 6 per cent. 

It will thus be seen that the influence of the previous 
“magnetic history” can, for all practical purposes, be 
entirely neglected in this type of instrument us manufactured 
by us. 

Everett, Edgecumbe & Co. 


London, E.C., January 2nd, 1905. 


Water-cooled Iron Wire Rheostat. 


The following may be of interest to your readers if it has 
not already been noticed in your columns :— 

A few wecks ago a short paragraph appeared in the 
Engineer describing a water-cooled iron wire rheostat used 
by M. Weber, of Nancy, for dissipating electric energy 
during a dynamo test. It consisted of six lengths of iron 
wire, each 128 in. diameter and 65 yards long, wound ii to 
coils and placed side by side in a wooden box with terminals 
at the ends of the coils connected up in parallel. This 
arrangement dealt with a current of 1,660 amperes at 
500 volts. Abcut 27 gallons of cold water per minute were 
passed through the box. The test lasted five hours, and the 
wires showed no sign of deterioration. Each coil carried 
1,660;6 = 276°17 amperes. The curient density was 
25,300 amperes per tq. in. The theoretical drop in each 
coil is only ubout 247 volts, or, say, 50 per cent. of the actual 
drop. Admiring tLe comjactness and cleanliness of such 
an arrangement, but doubting the recorded drop, we had a 
small coil fitted into a box about 30 in. long. The wire was 
of steel 0085 in. diameter and 25 ft. long wound into a coil 
8-in. diameter and 4';in. pitch. It was connected to the 
220-volt ве vice in this city, and theoretically should have 
passed 10 amperes, but only 5 amperes would pass, and 
about balf the length of wire had to be removed before 
10 umperes would flow, confirmiug M. Weber's record. ^ We 
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are not able at present to explain how this result comes about, 
but it seems to us to be interesting and worth investigation. 
The current density was 176,000 amperes per sq. in., an 
amazing amount, but the wire carried it perfectly well. 
Clean tap water was used in the box to keep the wire cool. 
As the water is not intended to act as a conductor no acid 
or salt is necessary. Any addition of that kind would no 
doubt lead to rapid corrosion of the wire. Subsequently we 
used two coils of this kind in parallel for testing a 75 Kw. 
plant at 220 volts, The wire was of iron *0625 in. diameter. 
The box was 7 ft. long and 12 in. x 6 in. inside. There 
were four coils in the box, intended for testing two 75-Kw. 
sets in parallel, but only one set was then tested, and only 
two coils were used. A small stream of tap water was 
passed through the box, but on this occasion its volume was 
not measured. The temperature of the water rose only a 
very few degrees. The apparatus answered perfectly and 
gave no trouble whatever. The current density was 56,000 
amperes per sq. in. 

A very convenient arrangement is to put four coils in a 
box side by side, with the terminals at one end provided with 
holes through which а horizental copper bar can be passed 
and clamped. When the bar connects all four terminals in 
parallel the coils carry full load. When withdrawn from 
one terminal, three coils carry three-quarter load, two coils 
carry half load, and one coil carries quarter load. If switches 
be added the load can be varied very quickly. A final 
adjustment of load within small limits can be made by 
varying the quantity of water passing through the box, for 
the resistance of the wire rises and falls as the temperature 
rises and falls, and the temperature depends upon the 
quantity of water passing through. The chief value of the 
device is in testing generating plants after they have been 
erected at the purchaser’s works. Compared with a set of 
tubs, such as we have seen used, containing lead plates and 
salt water, replenished, when the tubs boil over, by a jet of 
water from a hose pipe, directed by a man standing on an 
insulated platform, the Weber contrivance is elegance itself, 
and would, we are sure, be greatly appreciated by any of 
your readers who might give it a trial. 

Henry Lea & Son. 

Birmingham, December 3184, 1904. 


Is Steel Conduit Wiring Doomed ? 


Your correspondent Mr. Moss, in asking the above ques- 
tion, can hardly suggest that the tendency of the times 
would warrant an affirmative answer. Undoubtedly, as he 
hints, the scandalous manner in which some so-called steel 
conduit systems are erected, gives ample room for complaint, 
but that a properly earthed, enamelled, screwed steel 
conduit job is the ideal one, is fast becoming the universal 
belief of consulting engineers and contractors aljke, who 
have had real experience in all kinds of wiring con 

1 know of a recent case where London contractors of 
repute obtained, on work of over 800 lights, the splendid 
result of 25 megohms on their insulation test. They are, 
however, experts in this class of work, and their reputation 
compels them to use only good conduit, installed by a com- 
petent staff of mechanics. Surely this result is good 
enough! : 

'The fault of bad conduit systems, to my mind, lies at the 
door of consultants, whose specifications in this important 
matter too often lack definiteness us to the quality of 
material to be used, the number of inspection and draw-in 
fittings to be inserted, and the minimum clearances the 
cables should have in the tubes. Many contractors of 
standing will, even on а lax specification, include, on their 
own initiative, only good material, viz., mild-steel tubing of 
Bubstantial gauge, with threads that are cut, and not merely 
scratched on the tubes, and a proper arrangement of inspection 
aud draw-in fittings. | 

They have a reputation for good work to sustain, but, on 
the other hand, there are many contractors, unscrupulous in 
their methods, who, in competing for work, will include just 
the thinnest rubbish they can calculate to pass muster, and 
too often important contracts go to such people, when the 
difference in the purchase value of the two classes of 
conduits, added to their total tender, would have placed their 


price above that of other contractors accustomed to more 
honest and reliable work, I know of dozens of instances 
where such a thing has occurred. 

The raison dre for a conduit system, is that it should 
have perfect electrical continuity, and be a strong 
mechanical protection to the cables within. It should be 
a system bearing the hall mark of permanency, and во 
erected, that upon any fault occurring, the erring circuit can 
be readily located, and the cable drawn out and easily 
replaced without any damage being done to the decorations 
or structure of a building. 

With Mr. Moss 1 can concur in hoping that the day of 
some steel conduit—so thin often, that it would not with- 
stand the prick of a tin tack, and of a composition in which 
there is apparently more dirt than steel—is fast coming to an 
end. With high-class conduits and fittings, of the best 
material and workmanship, of strong and sufficient gauge, to 
be obtaiaed so cheaply as they are to-day, ] must, however, 
express the opinion that the demand will prove a growing 
one, more especially ав one is pleased to see that the speci- 
fications for conduit systems аге being drawn to-day in а 
very much more precise and mechanical way, by our leading 
engineers, than was wont to be the case before во many cheap 
and nasty varieties were on the market. 


D. M. Edwards. 
Conpouits & Егттімав, LTD. 


London, December 30th, 1904. 


I should like to ғау a few words concerning the use of 
Bteel conduit for wiring installations. 

I think it totally uneuitable for any kind of building, 
and as electrical engineer at a large colliery 1 have proved 
it to be quite a nuisance, as when а fault occurs (which ів 
quite possible at any time) it is necessary to take down nearly 
three times more than i8 necessary to get at the fault ; thus 
where there is no gas as a substitute, it means a great delay 
and inconvenience to those who use the light, and is a source 
of trouble to the clectrician. 

Only quite recently I had to have & building completely 
re-wired in casing and the tubing taken out. I found 
that tubing resists hardly any damp, and unless it is 
electrically continuous and well earthed, the leakage is so 
great as to render it dangerous to handle, I can see bnt 
one point in its favour, that is, mechanical protection ; but 
there are many points of disadvantage against it, too 
numerous to mention here. 1 have come to the conclusion, 
as I tbiuk many others have also, that the steel tubing as a 
conduit is a costly and worthless system. 

To my mind, what is necded to supersede wood casing, 
and at the same time afford good mechanical protection, and 
easy accessibility should faults occur, is a conduit made on 
the principle of a trough with a loose cap, which conld be 
made damp-proof, the conduit to contain a uralite division, 
to stop the crowding of wires of different polarities into as 
small a tub2 as possible. The same need not be of a 
clumsy design, and could, if exposed to view, be painted, & d., 
во that it would not be an eyesore, 

I think if some such conduit were brought out it would be 
found to fulfil all the requirements of the tubinz and casing, 
and could be erected quite as cheaply. Furthermore, the 
wires, &c., could at all times be examined by tle removal 
of the front; to my mind, the chief drawback to tubing 
is that the wires are crowded in, and no one can вее 
whether they are in good condition or bad without pulling 
half of the installation down. Thus it proves a source of 
trouble and anxiety to an engineer, because he is not abso- 
lutely sure in his mind that al! is well. 

L. E. Wood. 

Ilkeston, January 3rd, 1905. 


Hollows on Tramway Rail Treads, 


In some of the papers that have been read recently on 
„Tramway Track Construction,“ and also in articles. con- 
tained in your journal, several writers have been surprised at, 
and cannot find tlie reason to account for, holes developing 
on the tread of the tramway rail. Ilaving noticed this, I 
have watched very closely the wear of these rails, and have 
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come to the conclusion that this hollowing, or eating away 
of the tramway rail tread, has nothing whatever to do with 
the brakes, but is caused by the sparking of the return 
current (when leaving the motor) taking place between the 
wheel and the rail. 

Any night when the track is not perfectly clean, serious 
sparking can be seen between the rail and the wheel. I 
venture to think there is no doubt that this is the cause of 
the uneven wear of the tread, and could only be remedied 
or largely prevented by keeping the tramway rail tread 
absolutely clean and free from “insulating dirt, so that 
no sparking takes place at the point of contact between the 
tramcar wheel and the rail. 

Horace Boot, 


Consulting and Resident Engineer. 


Tunbridge Wells Electricity Works, 
January 2nd, 1905. 


Nernst Lamps. 


I have referred in a former letter to variable voltage 
und the Nernst in connection with private plant ; a similar 
condition often exists on the public supply mains, and I 
bave in mind at least one case in which the voltage varies 
over a range of 22} per cent. of the nominal voltage, the 
supply being better adapted for arcs having considerable 
accommodation, as with other -lamps electric lighting 
becomes a mere farce and a considerable nuisance. When 
a consumer complains about his light, and you find it due 
to extreme variation, along comes the station kettle-holder 
with fhe recorder and shows that the voltage is quite 
uniform. Later more trouble ensues, and, losing -faith in 
ре light, the consumer reverta to gas, and I do not blame 
im. 

I think the voltage is often raised to get more current 
supplied through a distributing system primarily arranged 
for smaller output. Some are quite frank as to this, others 
fence and finesse in a disheartening manner, 

In the end you will perceive that it is the unlimited 
variation that causes dissatisfaction, not the increased 
voltage, and if one could prevail on the supply company to 
keep the variation within reasonable fixed maxima and 
minima, then we could approach the supposed defects of 
lamps with better grace. 


R. Pippette. | 
London, S.W., January 2nd, 1905. 


There is no doubt that for practical purposes the makers 
very much over-rate the Nernst lamp. It is almost im- 
possible to run lamps of, say, 220 volts, on a declared 
pressure of 220 volta. Also the } ampere U” type fila- 
ment does not give such good results as the old type. The 
Luna burners I find to give quite as good, if not better, 
resulta than the “ A " type. ; 

My experience with Nernst lamps extends over a period 
starting from their introduction. The first ones tested in a 
London central station gave fairly good results, and it was 
decided to try them for side street lighting, when these 
resulta were more than disappointing, as it was usual for one 
or two out of six lamps to be wrong, and the lighting be- 
came a bye-word, being called “the disappearing lights.” 
These were the “ A" type lamps installed at 24 per cent. 
over nominal voltage. 

We, however, took careful tests and went into the whole 
matter, with the result that two “B?” type lamps were 
installed in the place of each A type at, I believe, 10 per 
cent. over the nominal voltage ; under these conditions many 
of the burners lasted well over 1,000 hours, and still gave a 
fairly good light. 

When I first came to this town, Nernst lamps had a very 
bad name, but by carefully considering the local conditions 
of each lamp installed, and only allowing qualified men to 
properly fix and attend to them, I have obtained some first- 
claas results. 

In one case, three * B" type lamps were installed last 
November twelvemonth at a local hydro; one failed a few 
weeks later, and was replaced. These lamps bave since run 
nightly until to-day, when I have just received a report that 
one has failed, giving over 18 months’ run, two of them 
being in outaide lampe. 


- 


In another case I installed three ** B" type to replace 
three 32-c.P. incandescents, with the result that the bill for 
current was halved, and the cost of the lamps paid out of 
the saving on the first quarter. These three ran for nine 
months, when they were changed for new burners, as the 
lights were getting poor. й | 

In another case I have had three Luna burners running 
since last Whitsuntide, and one has just failed. 

There are one or two points to which the makers might 
give attention :— 

1. I have recently had а lot of trouble with the cut-out 
coils burning out. This was an old trouble, which I 
thought had been got over. Is there any remedy for this ? 

2. Contacts in “ B" type resistance get corroded and make 
poor contact. Contacts of burners do not fit properly, 
being too large for the pins, and these have to be opened ont 
very much. 

3. A cheap, substantial, %a ale lamp to stand the 
weather without requiring an outside cover, might be 
designed. 

In conclusion, I would say, to make Nernet lamps 
successful : — 

1. See that the cut-out works perfectly, that all contacts 
are clean and fit tight, and that the polarity (if D.c.) i8 
correct. | 

2. Have the lamp fixed by a competent man, not an 
apprentice. Let the fixing be firm, or with springs, so that 
the lamp is not liable to sudden jars. 

3. Adjust combined voltage to local conditions, 74 per. 
cent. to 10 per cent. over declared pressure usually being 
found most suitable. Where voltage is very variable, use 
30-volt resistance instead of 20-volt. 

- H. Willoughby Lance. 

Llandudno, January 8rd, 1905. 


The Dignity of the Profession. 


For an engineer to become proficient in his calling, he 
must of necessity (unless perchance he be too dignified) take 
off his coat and other adornments, don his overalls, and 
indulge in the practical part of his business, and so educate 
himself in the matter of how each practical part of his 
business must be carried out. 

It, therefore, behoves any intelligent and ambitious 
jointer—it must be admitted that such jointers are few and 
far between—to acquaint himself with the more dignified 
and business side of his calling, during such time as he may 
have at his disposal, and so qualify himself—and such a 
thing is not impossible—for an assistant engineer's position. 
In such a position, and with a reasonable and humane chief, 
he may even fit himself—marvellous what people without 
pedigree can learn, isn't it ?—for a position as chief engineer 


somewhere. 


And, when he has obtained such a post, he can look back 


on his past, and say: Well, I was not trained for an | 


engineer, but I аш опе, and that I am one is due to шу 
neglect of superfluons recreation, and to my strenuous efforts 
in the matter of educating myself to such an extent as to 
qualify myself as one." 

Many of our great engineers, particularly those who were 
born engineers, had they started in life as jointers’ mates, 
would have made the intelligent and ambitious jointers I 
speak of, and would have aspired to such positions as those 
of assistant engineers. Luckily for them and the engineer- 
ing profession, however, they were many of them born of 
wealthy parents, who were able, with golden glue, to stick 
their sons half way up the ladder of engineering, while those 
sons’ more unfortunate brothers, i. e., those who were born to 
be engineers, but not of wealthy parents, were making their 
first joints, at the end of the bottom half of the ladder. May 
the jointers climb the ladder, and may we have more jointers 


like the one appointed, is the wish of— 
| Impudence. 


It may further please “ Dignity” to learn that at West 
Bromwich last month, the station engineer, two shift 
engineers, and two switchboard attendants resigned their 
positions simultaneously on account of the way in which 
they had been treated by the Electricity Committee at this 
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station, A man who was set to wire the station is now mains 
superintendent! I mention this merely as an instance of 
what a committee will do. | 

These men will, with Mr. Heron, have the satisfaction of 
knowing that they did all in their power to protect the 
interesta of those occupying similar positions by refusing to 
submit to ill-treatment from their committee, and by finally 
resigning their positions as a last measure. They have 
upheld the dignity of the profession by sacrificing their 
posts. All honour to them ! A 

urbo. 


Unipolar Dynamo. 


In connection with the unipolar dynamo you have been 
kind enough to tell me that the flux does not rotate at all, 
but you have omitted to give any reason for your statement, 
and at present I can wee nothing to prevent it from doing 
so, other than the eddy currents I mentioned last week. I 
take it that you admit that the current in the rotating part 
produces a torque which tends to rotate the flux, and I wish 
to know what supplies the equal and opposite torque. І feel 
sure that others are in the same difficulty about this point, 
so that anyone who explains it will be doing quite a number 
of people a service. 

You also say that even if the flux did rotate there would 
not necessarily be eddy currents. I see now that my state- 
ment about the laminated field system is totally wrong. But, 
on the other hand, there is certain to be some leakage flux ; 
this flux will take a path which is roughly outlined by the 
dotted lines in the diagram. Consequently if the whole flux 
rotates in the same direction as the rotating part of the 


machine, the potential difference between A and н will be less 
than that between с and р, so that there will be a current 
(not exactly an eddy current in the ordinary sense, as it will 
never reverse on iteelf, but will always flow in the one direc- 
tion) in the iron in the direction c, D, B, A. 

Further, { should be obliged if “ J. L. D." would explain 
what he means by saying: “ Since there is a practical limit 
to revolution speed, any attempt to increase the linear velocity 
and conductor length, by increasing the radius of the rotatory 
part of the machine, results in pulling down the value of B.“ 

I cannot see what the radius of the rotatory part has to do 
with the value of the flux density 5, except that as the radius 
is increased the clearance must also be increased, and conse- 
quently the reluctance of the magnetic circuit, but this is 
easily counteracted by increasing the exciting ampere-turns. ! 


W. F. Wolfe. 
Preston. ` 


[Our correspondent (whose letter was accidentally omitted 
from an earlier issue) forgets that magnetic flux is not 
material, and the forces act not upon the flux, but upon the 
copper disk and the stationary iron parts; the latter are 
prevented from rotating by the base plate and foundation, 
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which support them and provide the equal and opposite 
torque." 

A conductor moved in its own plane in a uniform field is 
not subject to eddy currente. "The leakage shown in the 
figure would lead to eddy currents if the flux rotated, but 
this leakage could be practically abolished.—Ens, E. R.] 


[Neveral correspondents have again omitted their names 
and addresses, and their letters have therefore met the usual 
fate.— Ер», E. R.] 


THE FARADAY SOCIETY. 


Тнк Faraday Society held the concluding meeting of the 
year on December 19th, when, as befitted the occasion, Mr. 
J. Swinburne, the chairman, announced, as follows, the 
Council’s nominations for this year's officers :— | 


President —Lord Kelvin. : 


Vice-Presidents. 
Prof. A. Cram Brown, Dr. Ludwig Mond, 
Bir W. Huggins, P. R. B., Lord Rayleigh, 
Sir Oliver Lodge, Alex. Siemens, Pres.I.E.E., 
James Swinburne. 
ө Council, 
G. T. Beilby, Dr. R, A. Lehfeldt, 
Bertram Blount, W. Murray Morrison, 
W. B. Cooper, Dr. W. 8. Squire, 
Sherard Cowper-Coles, Dr. O. J. Steinhart, 
Prof. A. K. Huntington, Prof. E. Wilson. 


Treasurer—Dr. F. Mollwo Perkin. 


It could have been no light task to secure for the 
Presidency a fitting successor to Sir Joseph Swan, and the 
Society is to be heartily congratulated on the fact that Lord 
Kelvin, doyen of physicists and electrical engineers alike, has 
accepted nomination in spite of his years and the burden of 
innumerable labours. But no obstacles can ever stand in 
the way of Lord Kelvin’s ever-youthful enthusiasm ! 

The meeting then elected as auditors Mr. L. Gaster and 
Dr. Т. М. Lowry, and proceeded to business. There were 
four papers down for reading. 

M. Adolphe Minet, the well-known French electro-metal- 
lurgist, communicated Part II. of his paper on “ The Electric 
Furnace: Ite Origin, Transformations and Applications." 
It was kindly read by Mr. R. S. Hutton, who travelled 
specially from Manchester for the purpose. The paper, 
which is fully illustrated, and contains a useful bibliography, 
is practically a sketch of the historical development of the 
electric furnace, and cannot be satisfactorily abstracted, 
especially in view of the fact that the section of most imme- 
diate importance, that dealing with industrial furnaces, has 
yet to come. We may, however, just. draw attention to the 
most novel points in M. Minet’s method of classification. 
The subject is sub-divided as follows:—(1) Laboratory 
furnaces (1808 to 1886). (2) Industrial furnaces (1886 to 
1890). (8) Development of industrial applications from 
1890 to the present day. 

The present instalment, after some preliminary general 
remarks on the E.M.F., current densities, and yields, with 
arc furnaces and resistance furnaces respectively, proceeds to 
deal in detail with the evolution of the furnaces during the 
first period. These, in the author’s scheme, fall under three 
well-defined headings :—(1) Cathode Furnaces: the electro- 
lyeis of fused electrolytes in а containing vessel which forms 
the cathode. This type was originated on the one hand by 
Davy (1808—1810) in the electrolysis of the hydrates 
of the alkalies and alkaline earths, and on the other 
hand by Napier (1844) who recovered copper from its 
molten ores—after roasting—on the same principle. (2) 
Arc Furnaces. The arc was discovered by Davy in 
1813, but Despretz in 1849 was apparently the first 
to suggest its use as a heating agent, and Siemens. 
in 1879, the first who built an actual arc furnace ; (8) 
Resistance Furnaces: originated in 1815 by Pepys, who con- 
verted a rod of iron into steel by filling a slit in it with 
diamond dust and heating it to redness by means of an 
electric current. Although ecience has no nationality, it is, 
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we think, a gratifying fact that England was so intimately 
concerned in the origin of so great an invention as the 
electric furnace, even if we have failed—perhaps for want of 
natural opportunities—to hold our own in later years. 

The furnaces of this first period contained the germs of all 
lster industrial developments, and at the same time opened 
out a new realm of knowledge, the chemistry of high tem- 
peratures. The work of Berthelot on the synthesis of 
acetylene, of Siemens, on the fusion of metals, of Clerc, 
Moissan and Borchers, on the reduction of refractory oxides, 
and of Davy, Deville and Bunsen, on the electrolysis of 
fosed salta, had only to await the invention of the dynamo, 
and the economic utilisation -of natural forces for the 
production of mechanical energy, before they could develop 
into ап industry. | 

The paper by Dr. Е. М. Perkin and Mr. W.,C. Prebble 
on the Electrolytic Analysis of Cobalt and Nickel,” 
contains much usefal work, but it is chiefly of interest to the 
chemist, во need not detain us long here. The aim of the 
authors was to obtain bright deposits ‘of the metals which 
should be quantitatively accurate. In the case of cobalt, an 
alkali phosphate solution, containing a little phosphoric 
acid, is recommended, while for nickel, the authors suggest 
a borate solution. The careful student of detailed work of 
this kind will always bear in mind its possible industrial 
bearing on the difficult problem of the electrolytic separation 
of nickel from ite ores, which, as Dr. Steinhart pointed out, 
has by no means been yet commercially solved, in spite of 
the work of Frasch, Ulke, and others. Sach work has also 
a very direct bearing on some of the obscure difficulties met 
with by the electroplater, and usually overcome—if overcome 
at all and not muddled through—by the application of the 
traditional rule-of-thamb 81 of the British workman. 

The meeting concluded with an interesting, if somewhat 
desultory, discussion of. the subject of electrolytic detinning, 


based on two short papers by Mr. F. Gelstharp, entitled 


respectively The Electrolytic Preparation of Tin Paste,” 
and Note on the Electrolytic Recovery of Tin." We 
think Mr. Gelstharp let slip an admirable opportunity for a 
really comprehensive paper on this important subject, on 
which much literature, scattered about in all kinds of 
periodicals (accessible and otherwise), has been written. 

In the chemical method of making tin paste, which, by 
the way, is used in the manufactureof metallic paper, feather ” 
tin is dissolved in strong hydrochloric acid and the paste 
precipitated from the diluted solution by means of zinc. The 
process is troublesome on account of the acid fumes, while 
some of the tin is precipitated as bright crystals, which are 
useless for this purpose. Mr. Gelstharp's process, which is 
extremely simple, consists in diesolving anodes of tin, roughly 
cast from commercial ingots, in dilute hydrochloric acid, and 
depositing the metal in the form of sponge on cathodes of 
block tin or tinned iron. The current density at the cathode 
is 270 amperes per square inetre. The electrolyte is kept in 
a state of rapid circulation. The deposited sponge is allowed 
to grow to a thickness of abont 1 in. and is then scraped off 
the cathodes. It then floats to the top of the bath and is 
scooped away. It was suggested than an endless band would 
be а less crude method of removing the sponge than this, 
which is certain to cause wastage and probably short-circuits. 
To produce 20 cwt. of paste a week requires a generator 
giving 1,500 amperes at 8 or 10 volte, and although a current 
efficiency of only 50 per cent. is attained, the author claims 
that his process is less costly than the old chemical method; 
but this contention was not borne out by Mr. Bawtree, who 
tried to introduce a similar process into a certain firm some 
years ago, and was unable to do so because the chemical 
process was carried out by labour costing 158.8 week, and 
the zinc chloride produced found a ready market. 

Mr. Gelstharp’s second note discusses a phenomenon that 
has some bearing on the conditions necessary for electrolytic- 
ally stripping tin plate. It is generally known by those 
who have had experience in tin deposition that, in an alkali 
solntion, an ill-conducting film of oxide or hydrate will often 
form on a clean tin anode, and prevent all further electrolysis. 
The author euggesta the simple expedient of momentary 
reversal for overcoming the difficulty. The reversal of 
current produces hydrogen on the anode film, and this 
reduces that troublesome film to metal, and then all goes 
merrily. Mr. H. S. Coleman found, however, that all the 


trouble can be avoided by working the bath at a temperature 
not higher than 60° С. In the opinions of most of the 
speakers, the chief difficulty of any detinning process was 
getting hold of the scrap, but Dr. O. J. Steinhart, in the 
course of the discussion, gave some very interesting 
particulars of an electrolytic detinning process that was now 
economically treating in London seven or eight thousand 
tons of scrap per annum. The scrap used contained from 
1°7 to 2 per cent. of tin, and an extraction of 95 per cent. 
was effected. Makers of steel are apparently quite glad to 
get hold of the detinned scrap, so there can presumably be 
very little tin left behind on it. Here then we have yet 
another example of an electro-chemical method successfully 
replacing an older purely chemical process—and thus among 
other things helping the Faraday Society to justify its 
existence, 


THE WORLD’S FURNITURE. 
By AN OPTIMIST. 


IT is almost needless to remark that whatever may have 
been the primeval condition of this planet (which, in spite, 
of ita fogs, is probably more desirable as a place of residence 
than any of the others, Venus included) it was, without 
doubt, even so late as the Stone Age, almost entirely destitute 
of furniture. Even the little that existed in those days was 
very expensive, and still more uncomfortable. It possessed, 
however, the merit of durability—that was, so to speak, its 
only redeeming feature ; a flint razor, for instance, will not 
carry во fine an edge as a Kropp or a Mappin, but it will 
preserve it about a million times longer. 

Pre-historic man and his wife cannot have lived luxurious 
lives: imagine a world without bed, blankets or beer, with- 
out shoes, shirts or sheets, and worst of all entirely devoid of 
electric light and tobacco. 

There i8 no evidence that the working man in those days 
got any wages, and if he did, the savings of a whole 
continent could not have bought a piano or a sewing 
machine. : 

Tens of thousands of years elapsed, and by degrees some 
sort of furniture was evolved, and consequently the human 
family succeeded in existing with less discomfort than pre- 
viously, but even so late as the early part of the nineteenth 
century of the Christian Era, very little of it came within 
the reach of the working man, who consequently continued 
to lead what is commonly called a dog's life, though a dog, 
born with his clothes on, was generally the better provided 
for. 

A few years previously the steam engine, which for 
several centuries had been on the look out for a father, dis- 
covered first James Watt, and then George Stephenson, 
with this wonderful result, that in the short space of 50 
years the productive power of a man came to be multiplied 
by five, or possibly ten, and the real business of furnishing 
the world commenced in earnest. 

In the short period covered by the memory of many men 
now living, the world has been fitted up with railways, 
steamships, gas, electric light, electric tramways, telegraphs, 
telephones, penny post, pianos, carpets, lace curtains, motor 
cars, music halls, and a million dumestic accessories of which 
our great grandfathers knew nothing. 

The working man’s wages are paid ostensibly in coin, but 
as а matter of fact, his wages constitute a ticket permitting 
him to participate in all or most of the advantages of a 
furnished world. 

In other words, his week’s wages now provide him with 
pleasures and privileges which a hundred years ago were 
denied to kings—he participates, gratis in many cases, and 
for nominal payments in others, in the result of the piled- 
up labours of a century—but if it had not been for the 
steam engine and other labour-saving appliances the pile 
would have been insignificant, since, without those aids to 
labour, mankind can scarcely do more than provide them- 
selves with food and clothing. 

Every step forward in the furnishing of the world reduces 

drudgery of the working man and raises the status of 
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the social scale in which he lives, but neither his own natural 
intelligence nor the School Board has yet succeeded in teach- 
ing him that rapid advancement towards the goal of his 
ambition can only be attained by further increasing the pro- 
ductive power of the individual, that is to say, by the per- 
fecting of labour-saving appliances, which will enable a man 
to do a week's work in four days or less. 

It is a very curious fact that the labour agitator never 
objeets to the construction of a good road or a railway (which 
are labour-savers on a gigantic scale), though he will get 
quite rampant over a lathe with three spindles. 

Labour-saving machinery always improves the position of 
the working man. 

No better illustration of this fact can be quoted than that 
provided by electric tramways. It would appear to a short- 
sighted labour restricter that if two men by means of an 
electric car can carry twice the number of passengers at 
double the speed, that some drivers and conductors must be 
thrown out of work; the actual facts are that the men 
employed оп - tramways have been trebled, their hours of 
work reduced, and their wages raised. Better still, the 
morale of the man had been improved and their efficiency 
increased. 

The point we are coming to is this, that the real furnish- 
ing of the world has only just begun, practically the visible 
zum total has been done in a hundred years, and now that 
we have electricity at command as well as steam, it will go 
forward at a speed hitherto unapproached. 

There is во much work to be done before the mechanic 
can become a gentleman and his daughter a lady, that there 
is absolutely no place for the idle. 

Every man who can work or think will have to do his 
share, and the greatest share of all must fall to the electrical 
engineer, 

His programme would frighten anyone less eager for work 
and less self-reliant. 

It devolves upon him— | 

To clean the atmosphere and houses of London by 
removing all power and heat-producing centres to a distance 
of 10 or 15 miles from Charing Cross. 

To electrify all urban and suburban railways. 

To provide electric tramways wherever they are needful, 
and to make the cars noiseless and weather-proof on both 
platforms. 

To carry the electric light and telephone system into every 
house. 

To provide electric power for all factories. 

To conduct the entire street traffic of London and all large 
centres by electric vehicles. ; 

To fit charging plugs and a telephone to every cab-stand. 

To invent an electric housemaid. 

To electrify the L.0.0. 

To many persons it will appear that the two final items 
will present the greatest difficulty; possibly so, but already 
much progress has been made in the reduction of domestic 
labour ; electric lighting, gas fires, and the telephone have 
produced а marked improvement. . 

In the course of a few years the motor-driven ** vacuum 
cleaner " will become part of the equipment of every house, 
with the result that the dwelling place will be clean, not 
only once a year, but always. 

Probably the greatest boon of all will be the electric 
breakfast table. It will be laid over night, and when break- 
fast time comes, a touch of the button in mother’s bedroom 
will light the fire, boil the eggs, grill the bacon, cook the 
kippers, and black the boots, with the delightful result that 
the present state of high tension which usually exists between 
mistress and maid will disappear, and morning will become 
ав merry аз supper time. 

It is with this bright prospect before us that we enter on 
the year 1905. 


A Berlin Celebration.—The Berlin Electrical Engi- 
neering Society, founded by Werner von Siemens and Heinrich 
von Stephan, bas completed the 25th year of its existence. The 
event was celebrated by a gala meeting within the Reichstag 
Building, the guests including official representatives of the Empire 
and State, scientific and technical societies of Germany, Holland 
and Great Britain. Lord Kelvin has been nominated an honorary 
member of the Society. 


NEW ELECTRICAL IGNITION FOR PETROL 
MOTOR-CARS. 


Моон interest is jast now being aroused in motoring circles by a 
new form of electrical ignition for petrol motor-cars devised by Mr. 
A. J. Postans, which has lately been put on the market by the 
Kennedy Motor Co., Ltd., of Cathcart, Glasgow. The system may 
be described as a sort of half-way house between the usual system 
of high-temsion ignition with induction coil and accumulators, and 
the mske-and-break magneto ignition. To provide the necessary 
spark in the combustion chamber at the proper instant, the ignition 
circuit includes two breake, one of which—normally open—is 
furnished at the usual contact maker on the half-speed shaft of the 
engine, and the other—normally closed—is inside the combustion 
chamber. When the circuit is closed at the contact maker, the 
primary current of the accamulator flows and energises an electro- 
magnet included in the circuit, and by means of the consequent 
attraction, against the force of a sp ing, of a soft iron armature, 


Fig 1 


attached to one of the contact pieces of the internal break, 
the latter is opened and a large spark, due to the so-called 
" extra current of the induction circuit, is produced in the 
combustion chamber and ignites the charge, a series of 
such sparks occurring during the time the external break 
is closed. The accompanying illustrations depict the apparatus very 
clearly, fig. 1 being a general view of the complete device, 
fig. 2 a plan, fig. 3 an elevation, fig. 4 a part sectional elevation, 
showing the arrangement of the sparking plug which forms the 
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internal break, and fig. 5 a diagram showing the arrangement of the 
contact maker or external break, and its connections for a foar- 
cylinder engine. From fig. 2 it will be seen that the circuit 
includes a battery 4, consisting usually of four two-volt 
accumulators, one terminal of which is in connection with a 
terminal on a small coil o, and the other “earthed” through а 
contact maker в, the plug F being also earthed. The other end of 
the coil, which surrounds a soft iron core c!, is connected by the 
arm D to the platinum pointed spring piece Di, clamped between 
the arm and a bracket m fixed to, but insulated from, the iron 
casing I enclosing the coil and backed by a second spring p“, 
which acts as a yielding stop to limit the travel of the movable 
electrode н. The ignition plug > is clamped to a projecting part 
of the casing E! by means of the nut rl, and is threaded so that it 
can screw into the combustion chamber in the usual way. It has a 
central plug а (fig. 4) of insulating material, through a hole in 
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which passes a rod н of hardened steel. On one end of this rod is 
adjustably fixed a contact piece terminating in a steel ball n!, 
which abuts against the platinum point of the spring D’, and is 
urged forward by it во as to normally hold the other end of the 
rod x in contact with the bridge piece x! formed integrally with the 
body of the plug. The springs Di, n? are so pivoted by a set screw 
р’ between the arm р and the bracket m that they may be swung 
round and the sparking electrode instantly removed or replaced 
when desired. 

The armature of the electro-magnet or coil o consists of a soft 
iron or steel rod т, journalled in the casing l, and having fixed at 
right angles to its ends and in the same plane with each other and 
the rod r two bars or fingers L! of similar material. These fingers, 
which are long enough to reach beyond the centre of the iron core 
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c! and аге formed at their other ends with balancing extensions гл, 
are normally held displaced to one side of the core by means of a 
epring м fixed on the coil casing xl. The spring x engages with a 
reaction piece x fixed on the armature rod L.; in a alot L? in the rod is 
pivotally mounted а pin o, one end of which projects upwards 
behind a collar o!, made of insulating material and fixed on the 
rod H. The other end of the pin o travels in a cam slot o? (fig. 4) 
formed in the casing к!. The slot is shaped во as to constrain the 
point of the pin o which encounters the collar o! to travel in a 
substantially rhomboidal path during the movement of the arma- 
ture of the electro-magnet, with the result that when the armature 
is attracted, a positive rotation is imparted to the collar o!, and 
therefore to the rod н, the object being to equalise any wear on 
the inner end of the latter. The eccentric engagement of the 
pin о with the collar о! causes the latter, and with it the elec- 
trode H, to turn through a small angle each time the electro- 


е is energised, the regular wear of the sparking surface 


secured not only increasing the life of the electrodes but 
also the certainty of their action. The arrangement of the 
spring м and reaction piece x is such that tke armature is able to 
oscillate on either side of its normal position of rest, while the 
balanciog of the armature renders it practically unaffected by engine 
vibratione, and therefore minimisesthe chance of a misfire resulting 
from such vibration. 
Passing now to the action of the apparatus, when the contact-maker 
в із open, the sparking electrodes H, к! are held in contact by the 
spring D', but as soon as contact is made at в, the electro-magnet is 
energised, the fingers т! of the armature are attracted towards the 
centre of the core ci, thereby turning the rod г, in its bearings, so 
that the pin o, pressing against the collar o!, forces the electrode н 
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backwards against the spring Dl, and causes а break in the circuit at 
the inner end of the plug, resulting in an enormous spark at that 
point due to the so-called “extra current." The electro-magnet 
again becoming de-energised, the spring м returns the armature to 
ita normal or unattracted position, and the spring D! tends to close, 
and if there has been no ignition of the charge in the cylinder, 
will close the break at the electrodes н, x,, and the electro- 
magnet will again become energised if contact is still 
made at в. The time of contact at can be varied 
Within wide limits, bat even the least time of contact obtain- 
able by mechanical means is long enough to produce ia series of 


" breaks" and makes,“ and, therefore, a series of sparks at the 
electrodes H, KI. As soon, however, as the combustible mixture has 
been ignited, the resulting pressure in the cylinder forces the rod u 
outwards against the reaction of the spring р!, and holds the elec- 
trodes н, к! out of contact long enough to keep the circuit broken 
at н, E! until it is again broken at the contact maker в. In the case 
of two, three, or four-cylinder motors, each cylinder is provided 
with its own electro-magnet and plug, fip 1, worked off the 
one battery, through a special contact maker, that for a four-cylinder 
engine being shown diagrammatically in fig. 5. One element р of 
each of the contacts is connected to one of the poles of the battery 
A, and each element is arranged to be successively displaced by 
а moving part of the engine so as to be brought into contact with 
its fellow element о, each of which is connected to one end of its 
corresponding electro-magnet. There is thus no bigh tension wire, 
the only wires in a four-cylinder engine being a short one earthing 
one terminal of the battery, another short one from the other terminal 
of the accumulator to the contact maker, and one from each of the 
terminals of the latter to the electro-magnets. 

The size and power of the spark, which has to be seen to be 
realised, is such that the complete charge in the cylinder is fired 
more quickly than usual, resulting in а more rapid explosion; 
while, a from this, one of the great advantages of the system 
is ite ability to furnish a series of sparks at low as well as at 
high engine speeds. There is no escape of explosive mixture at 
the movable electrode, which is a nice fit and has a {-іп. bearing 
in the body of the plug. The electrode is so made that it can 
easily be adjusted to allow for any wear, while it can be renewed 
at the cost of a few pence. Oil or sooty deposits on the inner 
end of the plug do not appear to have any effect on its action, 
nor does the proximity of the coil to the explosion chamber of the 
engine cause it to be adversely affected by the heat, it coneisting 
of seven layers of stout wire well insulated. The device, which 
is exceedingly compact, as will be seen from the fact that the 
illustation, fig. 1, given herewith shows it nearly full size, has, we 
understand, already been adopted by one large manufacturer of 
motor - dars. 


BUSINESS NOTES. 


An Exhibition at Islington.— The Lighting Com- 
mittee of the Islington Borough Oouncil pro holding au Elec- 
trical Exhibition at the Hornsey Road Baths, from February 27th 
to March 11th inclusive, provided that the Council at its meeting 
to-day approves the scheme. We understand that the three 
largest Baths will be utilised for the Exhibition, which will include 
not only machinery in motion and all kinds of electric lighting, 
heating, cooking and power appliances, but also electrical novelties 
of all kinds, electric fountains, illaminations, &c., while the men’s 
large first-class bath will be used for swimming and diving enter- 
tainments, model yacht races, trips on electric boats, musical enter- 
tainments, &c., the intention being not only to attract intending 
consumers but also the general public, thereby greatly increasing 
the value of the Exhibition to the exhibitors as a medium of 
advertisement. 


A LargeShipmentof Electrical Machinery to Japan.— 
Last week a special train consisting of 42 wagonsleft Mesers. Dick, Kerr 
and Co.'s Preston Works, carrying 250 tons of electrical machinery, 
being shipped in connection with that company's contract for the 
complete equipment of the Tokyo Denki Tetaudo Kabushiki Co.'s 
tramways. This tramway system when finished will cover over 
60 miles of line, and operate some 250 cars. The complete installa- 
tion is being carried out by Messrs. Dick, Kerr & Co., under the super- 
vision of a staff of their engineers, and i$ is surprising to learn tbat the 
only effect the war has bad on «he progress of the work is in con- 
nection with the transportation of the macbinery from Yokohama 
to Tokyo, the railway being eongested with war material. 


Westinghouse Turbine at St. Louis.—4A noteworthy 
incident of the morning following the close of the 8t. Louis Exposi- 
tion was the formal shut-down and inspection of the 600-н.р. 
Westinghouse steam turbine generating unit in the Palace of 
Machinery after a continuous run of over 3,962 hours—a perform- 
ance which has bad no parallel in steam turbine history. This machine 
was started on its long run at 9.20 аш. on Monday, June 20th, 
shortly after its installation at the Fair, and was stopped at 
11.32 am. on Friday, December 2nd. During the five and a half 
months that the set was in operation it supplied current for light 
and power throughout the Westinghouse exhibits in the Palaces of 
Machinery, Electricity and Transportation. When the engine was 
etopped, it was found to be in perfect condition, and there were no 
signs of wear, the bearings still retaining the tool marke as they 
had come from the shops. There have been at least two instances 
on recerd in America in which piston engines have been run con- 
tinuously for about the same length of time as the Westinghouse 
turbine. The remarkable feature of the turbine run was the main- 
tenance under load of a speed of 3,600 r.p.m. for such a long period. 
From 8.30 am. to 10.30 p.m. the load carried throughout tho 
Exposition varied from 25 per cent. underload to 25 per cent. over- 
load. The total number of revolutions was 855,792,000. 


A German Combine. — It is reported that leading 
German manufacturers of electric bells, indicators, and similar 
articles, intend to form a combine for the purpose of raising the 
prices of these articles, the probable cause being the increase in the 
price of raw materials. — Helios. 
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The “Ark” Are Lamp.—With reference to the notice of 
the Regina aro lamp, which appeared in our issue of December 
23rd, Messrs. Johnson & Phillips write pointing out that some of 
the features which are claimed as novel have been in use for some 
years past in their well-known enclosed “Ark” lamp. This espe- 
cially isthe case with the total enclosure of the actuating mechanism 
as well as the carbons. Another feature which has always been 
incorporated in this lamp is the combined contact and cut-out 
device. Four contact pieces (r) rest against the top carbon by 
gravity, and when a certain amount has burned these fall into a 
groove in the carbon, effectively preventing overfeeding and con- 
sequent damage tothe lower carbon holder. Recent improvements 


D 


BzorioN oF "Ank" LAMP. 


in this lamp include a spring suspension for the inner globe, which | 


very greatly increases the duration of the carbons, and at the same 
time facilitates the removal of the globe for trimming purposes. The 
cost of production is very low, owing to the extreme simplicity of 
the Ark. Tbe whole of the mechanism is accessible by unscrewing 
the casting against which the top of the inner globe rests. The 
armature p, with clutch в attached, will then drop out. These are 
the only working parts. Street lighting is a crucial test for arc 
lamps, and one which many enclosed lamps are unable to pass 
satisfactorily ; Messrs. Johnson & Phillips sre, therefore, to be 
congratulated on their successes in this direction at East Ham, 
Button Coldfield, Calcutta, Shanghai and other places. 


Trade Announcements.—Messrs. Fuller, Macleod and 
Co., Ltd., who recently transferred their stock of, and connection in, 
electric light accessories to Messrs. Falk, Stadelmann & Co., have 
now removed their offices to Norfolk House, Laurence Pountney 
Hill E.C.. and their stores to 115, Cannon Street, E.C. The firm 
will henceforth devote special attention to Hellesen's dry cells, 
their patent heavy type electric bell, electric motors and dynamos, 
als^ electric ignition apparatus for motor-cars. 

Messrs. Bergtheil & Young notify that, for the more convenient 
working of their business, they have converted it into a limited 
company, under the name of Bergtheil & Young, Ltd." The com- 
pany took over the business as from January Ist. Messrs. Arthur 
and Edward Bergtheil and H. Wilson Young have become directors 
of the company, and the management will be as heretofore. 

Mesers. Chas. F. Quicke & Co., electrical, mechanical and con- 
gulting engineers, have removed their offices and stores to 315, 
Euston Road, N.W. 

In consequence of the growth of the National Telephone Co.“ 
metropolitan business, it has been found necessary to entirely re- 
organise its office arrangementa in London, and as from 1st inst. 
all the business which bas hitherto been conducted locally by six 
district offices will be concentrated at the new metropolitan offices, 
Salisbury House, London Wall, Е.О. All written communications 
should be sent direct there. 


Imports of Foreign Electrical Machinery.—As with 
telegraph cables, there bas been a rather more active state of 
affairs prevailing in the importation of foreign electrical machinery 
into this country during recent months. Thus the imports during 
November last attained a value of £44,529, as contrasted with only 
£37,530 in November, 1903. For the first 11 months of the year, 
the returns show a total of £521,590, as against only £505,268 in the 
corresponding 11 months of 1903. 


Catalogues, Calendars, &¢.—The ALLIANCE ELECTRICAL 
Oo., Lrp., of 157, Regent Street, W., have forwarded to us a copy of 
their booklet, entitled '"A Treatise on Electrically Direct-driven 
Spinning Frames, Unit System." We recently referred to the above 
matter in our columns, and have no doubt that the pamphlet 
will interest tbo«e connected with the cotton-spinning industry. 

Tbe HART AcCUMULATOB Co., Lrp., of Marshgate Lane, Stratford, 
E., have forwarded us a handy blotting pad, which will serve the 
double purpose of keeping the company's well-known productions 
in mind aud prove а usefal acquisition in the office. 

From Messes. HoLDEN & Ввооке, Lrp., of Sirius Works, West 
Gorton, Manchester, we have received leaflets of their well-known 
1903 patent steam trap, their patent P. S.“ valve, and the Pattern 
“В” one movement injector. 

A new illustrated price list of high speed electric drilling 
machines has been published by Mrssns. Квлмов, Lern., Bath. 
The “Midget,” Slick,“ Runthru,“ and "Dandy" types are 
shown and detailed. 

We recently referred (ErzBorRICcAL Review, December 23rd) 


Е: 


Made in Rugby 


AN Artistic Post-Carp. 


to an artistic advertising effort on the part of the В.Т.-Н. Co. 
which took the form of a coloured pictorial card. We are 
now enabled to reproduce this on a small scale, and any of our 
veaders who may be interested in the matter can doubtless 
obtain a copy of the original on application to the company. 

Messas. T. Porrmr & Sons, of 44, South Moulton Street, W., are 
sending out to their friends a small pocket diary for the current year. 

A convenient pocket-bcok and diary for 1905 has been issued by 
Messrs A. W. Penrose & Oo., electrical engineers, 109, Farringdon 
Road, EC. 

Mausszs. Ropgst А. THompson & Co., Lro., of 5, Tudor Street, 
E.C., colonial publishers, have sent us a capital perpetual wall 
calendar. 

Once sg*in we have been favoured by Mmssrs. NALDER Bnos. 
and Тномрвон, Lrp , of Queen Street, B.O., with one of their con- 
venient and businesslike wall calendars for 1905. 

Messrs. Мпллкотох & Event, electrical engineers, Cam- 
bridge, have sent usa leaflet of their M.M. patent ignition indi- 
cators for use on motor-cars and cycles; the device is claimed 
to show at a glance whether ignition failures are due to mechanical 
or electrical causes 

From the Охревғвер Втокев Co., of Coventry House, South 
Place, Finsbury, E C., we have received an advance copy of a new 
catalogue, giving ail particulars of their speciality and numerous 
tests of its capabilities. This booklet-is profusely illustrated. 

Mr. PETER AsHonort, of Old Hall Street, Liverpool, bas issued 
his “ Liverpool Yearly Coal Trade Review, 1904." 

The ApNIL ErEcTRIO Oo., of 6, Victoria Avenue, Bishopsgate 
Street Without, E.C., have forwarded us a price list of their auto- 
matic overload alarms, for use with dynamos, motors, batteries, &о., 
together with particulars of the same. 

Messrs. ARCHIBALD Вмітн & STEVENS, of Janus Works, Queen's 
Road, Battersea, are circulating an illustrated brochure, which con- 
tains matters of special interest to ueers of electric lifts, of which the 
firm make a speciality. Tbe electric v. hydraulic lift is briefly dis- 
cussed, and the good points of the former are detailed at some length. 

Messrs. Wrrrr & Wrarr, Lrp., of 88, Leadenhall Street, B.O., 
send us an excellently illustrated booklet dealing with the numerous 
applications of Carey’s magnesia, for which product they have been 
appointed sole selling agents in this country. 

Quite unique among all the calendars and desk companions that 
have been received by us for 1905, is the desk calendar of the 
ABMORDUCT MaNuPíAOTUBING Oo., LrD., of Farringdon Avenue, 
E.C. A separate memoranda slip is provided for each day, at the 
head of which the date is boldly printed; the whole of these slips 
are conveniently raised on a neat and substantial polished-wood 
base. The slips are not torn off daily, but are passed over strong 
wires, and preserved as a record of all the notes made during the 


ear. 

An exceedingly neat wall calendar has been eont to us by MESSRS. 
Новвеү & Son, printers, of 151, Queen Street, Portsmouth. 

Messrs. J. HALDEN & Co., of Great Chapel Street, Victoria 
Street, B. W., have issued a new wall calendar with a separate sheet 
for every month, these sheets being interleaved with lista descrip- 
tive of their various drawing instruments and apparatus, 
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Messrs, Jacxsox BBog., electrical engineers and contractors of 
Broadway, Pisistow, E., have sent us a hanging wall calendar 
with monthly sheets, each sheet having a small complete calender 
for the year at the foot. 

Means. MavoR & Соотвох, LTD. of Mile End, Glasgow, have 
placed in our bands one of their wall calendars for the current year, 
with tear-off monthly sheets. 

Massas. Ралвиттив, Нори & Co., of Hulme Electrical Works, 
Manchester, have forwarded to us а very neat hanging wall calendar 
with changing dates, which will do for all time. 

Masses. W. Н. Witcox & Co., Lrp., of Southwark Street, В.Е. 
are keeping their name before the eye of the trade by means of a 
new date remembrancer for 1905. 


Acton.— Messrs, L. Hermes & Co., of 29, Uxbridge 
Read, Ealing, have the contract for the electric lighting installation 
at the Acton District Oouncil’s offices. 


Dissolutions and ULiquidations.— The Industrial 
Storage Battery Syndicate on December 28th resolved to wind up, 
as it cannot by reason of ita liabilities continue the business. ‚ Mr. 
W. W. Fatcher, 103, Gresham House, E.C., was appointed 
liquidator, and creditors should send particulars of their debts to 
bim by 9rd. | 
The Derbyshire and Nottinghamshire Electric Power Syndicate, 
Leid., is winding up voluntarily, with Mr. а. D. Prince, 5, Great 
George Street, Westminster, as liquidator. This is in consequence 
òf the tranefer of the assets and business to the Derbyshire and 
Nottinghamshire Electric Power Co., Ltd. | 

A meeting of Peto & Radford, Ltd. (incorporated 1897) ig to be 
beld on February 6th at 55, Hatton Garden, E.C., to hear an 
account of the winding up from the liquidator (Mr. W. Peto). A 
similar meeting of the P. & R. Storage Battery Co., Ltd., is to be 
beld at the same place on the same day. 

Messrs. Newman Wilkinson & J. E. Mellor (Newman Wilkinson 
and Mellor, electrical engineers, 43, Mincing Lane, E. O.) bave dis- 
solved ership. Mr. Wilkinson will attend to debts. 

The Electrical Fittings Co, Ltd., on December 30th passed a 
resolation for voluntarily winding up, and appointed Mr. J. D. 
Pattullo, of 65, London Wall, E.C., as liquidator, Mr. Pattullo 
having been already appointed receiver on bebalf of the debenture 
holder. A meeting of creditors was called for yesterday at the 
company's offioes, 38, Conduit Btreet, W. 
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Bankruptcy Proceedings.—The first meeting and 
poblic examination of W. & E. Sumner, electrical and mechanical 
engineers, Liverpool, will take place on January 13th and 19th at 
Liverpool. 

Electricity in Collieries.—The Alliance Electrical Co., 
Ltd, have completed the conversion to electrical driving of the 
hanlage gears, pumping snd ventilating machinery at the Delaney 
Collieries and Quarries. Тһе pits are also lighted by electricity 
from а separate lighting dynamo, the current for lighting being 
applied at 110 volts, and the power plant working at 440 volts. 
The oatpat of the machinery installed totals to about 120 B.H.P. 


The Transvaal.—The value of the electric cables, wire 
and fittings, imported into the Transvaal during the nine months 
ended with September last is returned at 254,000, as compared 
with only £53,000 in the corresponding nine months of 1903. . 


“Мант” Are Lamps.—We are informed that after 
testing 19 different makes of aro lamps, the Underground 
Electric Railways Oo. of London, have placed an order with the 
Sir Hiram Maxim Electrical and Engineering Co., for а very large 
number of Maxim D d. traction circuit arc lamps. These lamps 
are to burn five in series on 550 volts direct current, and are 
provided with self-contained line, and subetitutional resietances, 
and antomatio cut-out, and an isolating switch by which one lamp 
can be trimmed or examined while the other four are burning. 
The mechanism chamber is completely separate from the resistance, 
and the overall length of the lamp is only 28 in. А full trim of 
carbon 12 in. 19 mm. top, and 5 ір. 12 mm. bottom, is stated to last 
90 hours with single enclosure globe, and the carbon left in the top 
holder is jast long enough for the bottom holder for re-trimming. 
The isolating switch is operated by means of a key inserted through 
a water-tight self-replacing latch in the case. 


Ship Lighting.—The order has just been secured by 
Messrs. W. C. Martin & Co., of Glasgow and London, for the electric 
lighting of the 30 new steamers building for the passenger traffic 
ca the Thames for the London County Council. They have alto 
ecntacted with the Caledon Shipbuilding and Engineering Co. 
(Dandee) for the lighting of the passenger steamer they are building 
for the General Steam Navigation Ce., Ltd., London, and with 
Messrs. Gourlay Bres. & Co., Ltd., Dundce, fcr the lighting of the 
two steamers they are building for Messre. Charles Barrie & Son. 
Another order placed is that for four steamers building by the 
Clyde Sbipbuildir g ard Engineering Co, Lid, fr the Dan ish 
Rassian Bteamship Co., Ltd., Copenhagen. 


Grimsby Installations. — Owing to the satisfaction 
given by the installation of eleciric light ard power for sterilising 
and esatery purpotes in the operating theatre of the Grimsby and 
tal, tbe management committee has given a contract 
for tbe lighting of the new wing of nurses’ bedrooms and waiting 

to Mr. D. J. Dolby, of Grimsby, its former contractor. Mr. 
Dolby has recently completed a contract for the lighting and beat- 
isg of tbe Union cf London and Smith's Bank, Ltd, and manager's 
тегіс сасе. The installation is laid in solid drawn steel conduit. 
Eme cf the fittings were supplied by Messrs, Henry, Ltd., London, 
ia their latest designs in wood. 


| 


Norway.—The Norwegian Government proposes placing 
a duty of 50 kr. per kg. on insulated electric cables, which have 
hitherto entered free. The duty on railway and tram cars, which 
at present amounts to 15 kr. per kg., is to be raised to an ad valorem 
duty of 12 рег cent.— Export Zeitschrift für Electrotechnik. 


Ball Bearings.—The Lahmeyer Electrical Co., Ltd., 
whose improved patent ball bearings, which they are fitting to their 
motors, were recently mentioned in our columns, ask us to state 
that these ball bearings were manufactured by the Deutschen 
Waffen & Munitionsfabriken, Berlin,” the agents in this country of 
whom are Messrs. L. Loewe & Co., London. 


Book Notices.—'* Die Asynchronen Drehstrommotoren, 
ihre Wirkungsweise, Prüfung und Berechnung." By Dr. Gustav 
Benischke. Brunswick: Fried. Vieweg & Sohn. M. 6. 

“Atti della Associazione Electrotecnica Italiana." Vol. VIII., 
July, August, September and October. Rome: Bede Centrale, 397, 
Corso Umberto I. 

„The Fan: including the Theory and Practice of Centrifugal and 
Axial Fans.” By О. Н. Innes, Manchester: The Technical Pub- 
lishiog Co. 

“The Construction of Cranes and other Lifting Machinery.” By 
Е. О. R. Marks. Third edition, revised. Manchester: The Tech- 
nical Publishing Co. 38. 6d. net. 

"'The Beginner's Guide to the Lathe." By Percival Marshall. 
The Model Engineer Series, No. 25. London: Percival Marshall and 
Co. 6d. net. 

"Fire Tests with Automatic Sprinklers.” No. 87. Type aub- 
mitted: Albion Sprinkler Co.'s. London: The British Fire Preven- 
tion Committee, Inc. 2s. 6d. ў 

Messrs. Longmans & Со. have in the press a work on "'N' 
Raye,” by R. Blondlot, professor in the University of Nancy, 
translated by J. Garcin. It is a collection of papers communicated 
to the Academy of Sciences, with additional notes and instructions 
for the construction of phosphorescent screens. 

"The Letter of Petrus Peregrinus on the Magnet, a.D. 1269." 
Translated by Brother Arnold. Introductory notice by Brother 
Potamian. New York: McGraw Publishing Oo. $1.50. 

" Mathieson's Handbook for Investors for 1905." London: F. C. 
Mathieson & Sons. 2e. 6d. net. 

„Municipal Finance for Students.” By A Municipal Accountant. 
London: Gee & Co. 28. 6d. 


LIGHTING AND POWER NOTES, 


Arbroath.— Тһе negotiations which have been во long 
pending between the T.C. and the Empire Electric Light Co. for 
the taking over of the E.L. prov. order, have now been satisfactorily 
arranged. It is understood that the company has accepted the 
terms recently submitted by the Committee. 


Argentine.—The Commissioners appointed by the La 
Plata Government and the River Plate Electricity Oo. to assess the 
company's property with a view to liquidating tha share held by 
the Government, advise that the company pay $47,763 for machinery, 
&c., and $179,847 for land and buildings. The Government is to 
pay $158,236 for lighting accounts, leaving a balance of 289,575. 

The Review of the River Plate states that the director of public 
lighting bas drawn up a draft contract for the public electric light. 
service in the city of Buenos Ayres. In his report he states that 
the city now pays $17,674 m/n for the 760 arc lamps in service, 
which works out at $23.26 per lamp per month. If in place of this 
the city accepts the offer of the German Electric Light Co. to pay 
$0.035 gold per xw-hour, it would be, with 0:526 xw.-bour per lamp, 
and 39 hours а month, equal to 172,725 x w.-hours per month, cost- 
ing 36,045 gold, or $13.74 paper per lamp. The actual service for 
maintenance costs in the Municipal stations per lamp per month is: 
—Carbons $2.40, labour $2.50, repairs $1.20, nigbt service $0.80. 
Total per lamp. $6 90. This would bring the total cost per lamp 


up to $20.64, as against $23 26 now paid, and would represent an 


economy of $24,020 per year. 


Barking.—The U.D.C. has made application to the 
L G.B. for permission to bcrrow £8,500 in respect of extensions to 
maine, &c , in connection with the electric lighting station. 


Barnstaple.—A loan of £3,000 for electric light exten- 
sions has been applied for by the T.C. 


Bradford.—The Electricity Committee of the T.C. has 
considered for a second time the report of the city electrical engi- 
neer, Mr. A. 8. Blackman, on the subject of the distribution of 
electricity, and finally adopted it. Mr. Blackman recom mended— 
(1) that the tramway distribution cables should be augmer ted as 
всоп as possible оров the precent system of eupply, with the excep- 
tion of the Leeds Road and St anningley ard Manchester Re ad routes, 
for the supply of which sub-statiors fed by high tension three-phase 
current at 6,000 volts preseure should be employed ; (2) that mairs 
exter sions outeide the area rupplied by the existing consumers’ net- 
work should be carried out upon the three-phase system fcr both 
transmission and distribution, and that the introduction of this 
system should be made at once, commencing with Wakefield Road ; 
(3) that the high tension current should for the present be generated 
by means of plant installed in the works for converting the low 
tension continuous corrent. The summary of tbe contemplated 
experditure was: For the tramways distribution, including a spare 
500-xw. feeder laid into each sub-station, £25,185; fcr bigh tension 
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feeders for general supply to Wakefield Road, Park Avenue and 
Otley Road, £4,432 ; for transforming plant at the works, £10,250; 
total, £40,867. 


Beckenham.— The five years’ lease of the Beckenbam 
electric light works, now rented by the BI. and Н.О, will 
expire in November of this year (1905), and at its last meeting the 
Council had before it a motion to consider the advisability of 
extending the lease to the same company for another period. The 
mover of the resolution stated that from figures furnished, it 
appeared that the works were not remunerative, and as they did not 
know whether the company would accept the lease for a further 
period, he had moved that resolution in order to bring the matter 
to a head one way or another. The motion was defeated, and the 
matter left in abeyance. 


Вагу (Lancs.).—The T.C. has reduced the price of 
energy to the Corporation tramwaysfrom 1:54. per anit, making the 
price 1'4d. per unit from October Ist to December 31st, 1:34. per 
unit from January 1st to March 3186, and 12d. per unit from 
April 1st to September 30th. Т 


Chester-le-Street.— After a lengthy discussion it was 
decided by the T.C. that the resolution adopted on July 14th last, 
opposing the application of the Durham Electrical Power Distribu- 
tion Co., Ltd., to the B. of T. fora prov. order to supply electrical 
energy for public and private purposes within the Council's district, 
be rescinded, and the consent of the Council be given to the com- 
pany’s application. 


Continental Notes. — The municipal authority аё 


Gleisdorf, Austria, has decided to ask offers foralighting the town 


by electricity. : 

At Plasencia, Spain, the Municipal Council is calling for tenders 
for a concession for the electric lighting of the town for12 years. 
At Navia it is proposed to utilise available water-power for gene- 
rating electricity for lighting the town, and also Doal, El Egpin, 
Ortiguera, and Puerto de Vega. A company is being formed to carry 
out the project. | 

Tenders are to be invited for the lighting of Rellingen, 
Germany. 


Dartford.—A loan of £300 for the purpose of free 
wiring has been applied for by the U.D.C. 


Dover.— Electricity is to replace gas in the whole of the 
Corporation buildings. The number of lights to be utilised is 236, 
and the wiring, &., will cost £178 108. 


Dublin.—The Committee of the Whole House on the 
question of the electric lighting scheme has submitted to the 
meeting of the Corporation a recommendation that the payment of 
£449 19s. 11d., as being due to Mr. Hammond under his agreement 
as consulting engiueer, be discharged in accordance with the recom- 
mendation of the Lighting Committee. 


Duluth (U.8.4.).— A power canal to drive electrical 
machinery of 30,000 в.р. is to be started immediately. The needed 


funds, amounting to £710,000, are provided by New York, Boston 


and Philadelphia bankers. 


Dunfermline.—The relations between the Corporation 
and the Fife Electric Power Co. seem to be in a delicate stage, an 
agreement as to the terms regarding the cables and opening up of 
the streets not yet having been come to. 


Earsdon.—The East Holywetl Coal Co. has intimated 
that it cannot supply the Urban Council with electrical energy for 
lighting purposes at Hast Holywell,  - 


Exeter.—A conference is to be held between the Tram- 
ways and Electric Lighting Committees on the subject of the. 


electrical equipment of the tramways, and to make arrangements 
for the supply of energy. 

The eleotrical engineer reports that the total connection to the 
mains of lamps, motors, radiators, &c., has now reached an amount 
equivalent to 36,572 8-0.P. lamps. 


Frizington.— The Arlecdon and Frizington U. D. C. has 


requested Mr. Rook, electrical engineer of Workington, to report on 


the cost of an E. L. scheme for the district. 


Hanwell.—Mr. H. S. Russell has been engaged to 
report on the general question of the electric lighting of the dis- 


trict, including the cost of the necessary mains, &c., also the financial ` 
aspect of the proposals made by the Metropolitan Electric Supply 


Oo. and the Ealing Town Council, at a fee of 20 guineas. 
Haslingden.—The B. of T. has informed the T.C. that 


it has deferred the revocation .of the electric light order for six 
months. 


Kingston-on-Thames.—At a recent T.C. meeting, it was 
resolved to eupport a conference of local authorities interested in 
opposing the Administrative County of London and District Elec- 
trical Power Co.'s Bill in the ensuing session of Parliament. 


Lancashire Power Co.—This company has completed 


its generating station at Outwood, and is laying trunk mains in the 


Rossendale Valley to Swinton and Pendlebury, and to the Wigan 
colliery district. 


Leeds.— When the proposed extension of arc lighting in 


the centre of the city is carried out, some 650 1, 000 C. p. lamps 
will be installed. 


London.—Isiinctox.—The B.C. Lighting Committee 
has entered into an agreement with the County of London Electric 
Bupply Co., under the provisions of the London Electric Lighting 
Areas Act, 1904, for the transfer of parts of Finsbury and Islington 
in which the contracting parties were authorised to supply energy, 
and in which they bad laid mains. By the terms as settled, the 
Council pays to the company in consideration of capital expenditure, 
and three years' purchase of annual revenue £2,058, while it will 
receive from the company а sum of £194 only. The difference ів 
explained by the fact that the cumpany had a comparatively 
extensive system cf mains and pipes in those portions of Finsbury 
which the B.C. takes over, while in the portions of Islington to 
be surrendered the Council has invested bat little. The transfer 
brings to the B.C. an additional annual revenue of £382. The 
Finance Committee reports having passed the following estimates. 
£1,745 for arc lighting and provision of conduits; £5CO for an 
electrical exhibition to be held at Hornsey Road Baths; £385 for 
the proposed purchase of seven transformers, maximum indicating 
devices, &c.; £320 for painting and cleaning the generating 
station. ' 


Newquay. — Arrangements for the installation of tlie 
electric light are now complete. The site of the station is prac- 
tically settled, and it is anticipated that very soon the necessary 
initial steps will be taken. 


New York City.—Up to December 23rd the controversy 
as to the excessive charges for lighting the city was unsettled. The 
Interborough Rapid Transit Co. has made a suggestion to provide 
energy for lighting purposes, at a reduction of 40 percent. on exist- 
ing prices. Arc lamps of 2,000 с.р. now cost the city £30 2s. per 
lamp per annum. 


Niagara Falls,—The latest scheme for power develop- 
ment along the Niagara frontier has for its foundation the turning 
of the waters of the Chippewa River, making the future outlet 
Lake Ontario, instead of the Niagara River. If this is carried out, 
advantage can be taken, for power purposes, of the 300 ft. drop 
between the level of the Niagara River above Niagara Falls aud the 
level of Lake Ontario. The available opportunities above the falls 
for utilising the forces of the combined lakes are stated to be 
practically exhausted, while at the same time only a small fraction 
of the estimated horse-power of the cataract has been taken up. 


Penrith.—There was great opposition at the L.G.B. 
inquiry into the U.D.C.'s application fora loan of £6,850 for electric 
light purposes. At the outset the validity of the proceedings was 
questioned, it being contended that the matter had never been 
brought before the Council. On behalf of the Council it was stated 
that ita hands had been forced by the application for electric 
lighting powers made by speculative companies, and that the scheme 
had been brought forward to protect the ratepayers. For the 
opposition a petition signed by 635 ratepayers to the effect that the 
scheme was unnecessary and unprofitable, was put in, and evidence 
against the scheme was given by seven persons. 


Penzance.—Considerable interest is being manifested at 
St. Michael's Mount, the historical residence of Lord St. Levan, 
being fitted with a complete'electric light installation. The gene- 
rating plant will consist of two engines of the internal combustion 
type, dynamos, and a large storage battery. The installacion is 
being put down by Messrs. Drake & Gorham, Ltd., Westminster. 
The engines will, in addition, supply the necessary power for work- 
ing & cable tramway used for bringing goods up an underground 
tunnel from the sea-level into the Mount. А speci&l system of 
concentric water-tight conductors has had to be designed, which will 
give absolute immunity against fire riske, as the walls are often 
soaked with spray or wet from condensation. 


. Perth.—At a meeting of the Electricity Committee of 
the T.C., a letter was submitted from the Secretary for Scotland 
giving his consent to the Council borrowing sufficient money for the 
additional plant to be erected at the electricity works for the elec- 
trification of the tramways. 


South Sta ffordsbire.—A report just issued by the South 
Staffordshire Mines Drainage Commissioners, shows that the Com- 
missioners are epending £20,000 on electrically-driven surface 
pumps for mines drainage purposes. 


Sunderland.— Eight tenders for a new cooling tower have 
been received by the Electricity Committee, ranging from £485 to 


£850. It is proposed to erect the new tower at the Hylton Road 
power station. 


. Taunton.—The Assessment Committee recently had under 
consideration the case of the assessment of the Taunton Electricity 
Works. Previously the depót and the machinery were rated 
at £635 gross, and the mains, &c., at £330 gross, the rateable values 
reepectively being £343 53. and £180, making a total of £965 gross 
and £523 5s. rateable value. The Assessment Committee then raised 
the amount to a total of £2 500 gross, and £1,880 rateable value, an 
increase of £1,535 on the grose, and £1,856 on the rateable value. 
The Town Council claims that £1,000 is & fair tigure for assessment, 
but the Assessment Committee bas now placed it at £1,130, and 
expressed its determination to adhere to this amount. This means 
a reduction of £750 on its former estimate of the rateable value. 


Todmorden.—The T.C. has fixed the price of electricity 
for private lighting at 5d. per unit. 


(Continued on page 25.) 
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THE AMSTERDAM-HAARLEM TRAMWAYS SYSTEM. 


ABOUT five years ago there was constructed in the city of 
Haarlem, by a local Dutch company, an electric tramway 


system—the first in Holland. This system included a belt 


line about the city 
of Haarlem, with 
two suburban 
branches, one run- 
ning north to 
Bloemendal, a 
thriving residential 
suburb, and another 
west about fi ve miles 
to Zandvoort, an 
important seaside 
resort frequented 
by the people both 
of Haarlem and of 
Amsterdam. 
Haarlem itself 
is a city of 65,000 
inhabitants, and is 
a very pleasant 
residential place, 
where many of 
the business men 
of Amsterdam live. The distance between the boundaries 
of the two cities is 10 miles. It appeared to.a number of 
people that an electric line connecting the two should be a 
paying enterprise, and several yeara ago a concession was 
granted for such a line, but the route was.rather round- 


f 


VIEW ON THE AMSTERDAM —HAARLEM TRAMWAYS. 


necting the two cities and running parallel with the steam 
railway. 


The easential conditions of this coucession for the con- 
struction of a 
double track line 
at the sides of 
the Government 
High Road were :— 

1. That the con- 
cessionaire was 
required to sheet 
pile the sides of 
the road (which 
is bordered by a 
canal on one side, 
and a ditch on the 
other), in order to 
secure the necessary 
width and stability, 
and to carry out the 
whole of the works 
with the least pos- 
sible interference 
with the regular 
use of the road. 


2. 'The period of the concession was for 50 years from 
December 31st, 1902. : 
3. All construction plans of every description were 
required to be submitted for the Government approval. 

4. The period allowed for the construction was two years. 


i 


t 


Pr.x-DRVNd anD DREDGING BY THE SIDE OF THE GOVERNMENT Hien Roan. 


Yeu © , 


about, and finally the Holland Steam Railway Co, secured 
control and prevented the construction of Ше line. In 
1901, however, Messrs. Anderhagen & Neumeyer, of 
Amsterdam, took the preliminary steps towards securing a, 
new concession over the direct Government High Road con- 


‚ 5. The speed allowed for the cars was to be regu- 
lated by the Secretary of State, and the speed actually 
permitted was 85 kilometres per hour. Тһе Secre- 
tary of State was also empowered to fix the maxi- 


mum fares, but it was generally understood that the 
i F 
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maximum fares allowed should be equal to those of the 
steam railway. | 

6. At the expiration of the concession the Government was 
to take over, without compensation, all the property of the 
company located on Government lands. There were a large 
number of minor provisions regarding protection of working 
men as to hours of labour, accident insurance, pensions, and 
so forth, and minor provisions as to the protection of the 
various water | 
boards. drainage 
boards, telegraph 
companies, rail- 
ways, &c. 

In addition to 
this concession for 
the use of the 
Government High 
Road, it was neces- 
sary to obtain an 
entrance into Am- 
sterdam, and to do 
this satisfactorily 
the concessionaires 
obtained options on 
a private right of 


less than 0:9d. per car-mile. The period of this contract is 
the same as that of the concession on the Government, Road, 

It will be noted that the conditions were most stringent, 
and that a net profit on the running iu the city of Amsterdam 
could not be looked for; but, on the other hand, the dis- 
tance within the city was a very short one (1:4 miles in a 
total run of 12), and to secure the satisfactory ter- 
minal facilities, these concessions were necessary. 

Messrs. Ander- 
hagen & Neumeyer 
then executed an 
agreement with the 
Corporation of 
Haarlem, permit- 
ting the construc- 
tion of about 14 
miles of tramway 
within that city, te 
give the company 
a satisfactory ter- 
minus at its western 
end. The Haarlem 
concession is also 
for a period of 
50 years, and is 


way for about without unusual 
two miles from features, except that 
the Government the concessionaires 
Road to the Am- were required to pay 
sterdam city large amounts for 
limits, at a point This view shows the new tramways, the Government Road, the Canal, the renewal of 


near the terminus 
of one of the 
Amsterdam Cor- 
poration Tramway lines. In obtaining this private 
right of way, the option was made to include a strip 
of land for the whole distance, wide enough to permit of a 
row of building lots on each side of the road being laid out 
and sold. On this section the tramway is built on a purely 
private right of way in the centre of the road, with a paved 
driveway on each side, and outside this driveway the usual 
footpath and building lots are arranged. 

Running powers were then secured over the tramways of 
Amsterdam; then in process of electrification, for a distance 
of about one mile from the city limits to the corner of the 
Spui and the Kalverstraat, the centre of the office and retail 
business districts of Amsterdam. The gauge of the 
Amsterdam city lines being standard, and the gauge called 
for by the new concession being 1 metre, it, was necessary to 
lay a third rail for the greater part of this distance, where 
the lines were common, to permit through running of cars 
over the Corporation route, this work being carried out by 
the Corporation at cost and a percentage. This was made 
more expensive by the fact that & large swing bridge had to 
be constructed, to permit the through running of the cars, 
and this was done principally at the expense of the con- 
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cessionaires. In addition to paying for this bridge and con- 
struction, the concessionaires agreed to pay 40 per cent. of 
the fares which the town would have charged within the 
city limits, on the basis of its own rates, and also to repay 
the actual cost plus 10 per cent. expended by the Corpora- 
tion for repairs and maintenance of the tracks used by the 
concessionaires, and, further, to pay for power within the 
city and taken from the city's trolley wire, at a rate of no, 


and the Holland Steam Railway. 
Ponzgs-PLANTING NEAR HALFWEG. 


bridges and similar 
works in the city 
of Haarlem. 

When all the concession arrangements above outlined 
were completed, local permits obtained, &c., the matter was 
presented to an American syndicate, headed by Mr. H. J. 
Pierce, of Buffalo, who, after full investigation, decided to 
take the matter up and to build and operate the proposed line. 
The Electric Railway Co., of Amsterdam—a Dutch corpora- 
tion—was organised to take over the concessions and carry out 
the work. All the shares of this company were subscribed 
and fully paid for in cash by the Netherlands Tramway Co., 
of New Jersey, the American syndicate above mentioned. 
The debentures, of an amount equal to the amount of 
shares, viz., 3,000,000 guilders (£250,000), were purchased 
outright by the well-known Amsterdam banking firm of 
Н. Oyens & Sons. 

The Netherlands Tramway Co. decided that, in order to 
secure more satisfactory terminal facilities in Haarlem and 
to provide for through running arrangements between 
Amsterdam and Zandvoort, the seaside resort above men- 
tioned, the local Haarlem tramway company, which had then 
been in operation for two years, and which was known as the 
First Netberlands Electric Tramways, generally abbreviated 
to E.N.E.T., should be purchased outright. This was 
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carried out, and үне all of the shares of the E.N.E.T. 


passed into the hands of the Netherlands Tramway Oo., of 
New Jersey, and for all practical purposes of operation they 
are consolidated and are to be considered as a single system. 

Contracts were then entered into with Messrs. J. G. White 
and Co., Ld., of London, for the complete design and construc- 
tion of all the works required, inclading the permanent way, 
overhead work, power station, car-shed, shops, office buildings, 
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JUNCTION oF Private Ricut-or-Way WiTH GOVERNMENT 
Roap at SLOTERDYE. 


the ground was 1*6 m. below the Amsterdam datum, and the 
height of the finished road was plus 70, making a fill of 2:3 m. 
The total fill was 160,000 m?. The total amount of sand 
brought on the work to make this fill was 280,000 m.? ; there 
was, therefore, used on the work 120,000 m.? more than 
shown on the embankment. This was due to the bad soil, 
this additional amount sinking into the ground. The sand 
was brought in scows from a distance of 20 km., and was 
unloaded by means of elevators into trucks, and hauled by 
engines on the work. Оп this section, two steel bridges and 
one wooden one had to be built. 

At the village of Sloterdyk, the line joins what is called 
the Government High Road, between Amsterdam and 
Haarlem. On the north side of this road is a canal run- 
ning the whole length, except turough the village of 
Halfweg ; on the south side is a ditch. The ground over 
this distance is what is known in Holland as “ Polder land.” 
The surface is below the canal level, and is divided by 
ditches, which lead to various points where windmills are 
placed to pump the water from the low level up into the 
canals. The land is of a boggy, peaty nature, and is used 
wholly for grazing purposes. 

On the north or canal side of the Government Road, the 
distance from centre to centre of piles is 1°25 m. The 
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SECTION OF VIGNOLES RAIL 
FrrrTED WITH GUARD. 


bridges, &c., for the Amsterdam—Haarlem interurban line 
and the reconstruction and additions required by the E.N.E.T. 
This reconstruction included the double tracking of the line 
running to Zandvoort, additions to offices and car-sheds, and 
increase in capacity of the power station. This contract was 
entered into January 1st, 1903, and the operation of the com- 
pleted system was commenced in October, 1904. It was the 
intention to commence operation in the spring of 1904, but 
the works were delayed, due to the failure of the Corporation 
of Amsterdam to complete the bridges, and the delay in 
getting the approval of the Municipality of Haarlem. 

From the terminus at Spui to the point marked “ bascule 
bridge" on the plan, the lines are within the city of 
Amsterdam. 


The bascule bridge was designed and built by the Haarlem 
Machine Co., and is operated electrically. This type of 
bridge is not easily adaptable for an overhead construction, 
and therefore the cars ran by momentum across the bridge. 
There is no difficulty in this, notwithstanding the fact that 
there is a considerable ascending grade and a sharp curve on 
the Amsterdam approach. Power for working the bridge is 
farnished by the city, though there is a cable connection 
made under the canal, so that the power supplied by the 
Tramway Co. up to the bridge on the west side can be 
on in case of need. The bridge is 12 m. span, 
12 m. wide, with 876 piles to the foundations, and contains 
220 tons of steel. 

From the bridge in question, to Sloterdyk, the line runs over 
private right-of-way for 2, 444:m. The average surface of 


) 


SECTION OF PAVED TRACK, WITH GROOVED RAILS. 


CENTRE-POLE CONSTRUCTION ON Private Ri@ut or-Way. 
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piles are heavy kolders or hellens, 5 m. long, about 22 cm. 
in diameter at the top and 16 cm. at the point. 

A purlin 18 x 20 cm. of squared pine is carried along 
the whole length of the piling, to which it is bolted. 
Behind this purlin a row of planks 6 cm. thick and 2°50 m. 
long, or longer, are driven in; these plauks are 28 to 30 cm. 
wide, and the joint is of fishmouth construction. 

At the back of every other pile two anchor piles are 
driven in, 3 m. long. 
Behind these anchor 
piles, which are at 
60 om. centres, 
there is au anchor 
plate of wood, 80 
em.long x 13 x 15 
cm. The anchor 
plates are joined to 
the sheet piles with 
25 mm. round iron 
rods 3:80 m. long. 

On the south side 
of the Government 
Road the piles are 
of roughly dressed 
firwood, 6 m. long, 
and 1:10 m. centres. 
Each of these piles 
is creosoted. 

The back of this 
piling is shuttered 
with boards 5 cm. 
thick, of creosoted 
pine, at such a 
depth that the 
bottom is 10 cm. below the summer level of water in 
the ditch. 

Below the shuttering is a purlin 8 x 18 cm., and behind 
the purlin is a row of fir planks 6 cm. thick, with fishmouth 
construction, and at least 3m. deep. The heads of the 
piles are covered with a creosoted pine plate, 5 x 28 cm. 

For anchoring every alternate pile, two anchor piles 
3:50 m. long, of creosoted pine, are driven in. Behind these 


Втвег, Briver NEAB HALFWEG. 


their full width. The grades of the approaches are at least 
1 in 40. The surface of such roads and approaches is 
metalled in a similar manner to that employed previously. 

The slopes in the canal side above the sheet piling are 
covered with basalt pitching. 20 to 25 cm. thick, over a layer 
of broken bricks 12 cm. thick laid on the sand filling, with & 
glope of 1 in 1. 

The paving of the High Road was practically relaid the 
entire length, to the 
datum level of 
Amsterdam. The 
amount of work in- 
volved оп the 
Government High 
Road may be seen 
from the following 
figures:— 20,500 
uncreosoted and 
98,000 coreosoted 
piles; 2,700 m.? 
uncreosoted and 
1,900 m.? creosoted 
timber ; 160 tons of 
iron for tie-rods; 
5,000 tons of basalt ; 
75,200 m.? sand fill- 
ing ; 81,600 m.? of 
brick paving ; 9,600 
m.? of dredging; 
1,700 m. of fenc- 
ing; and 74 gate- 
waysand approaches 
to farms and houses 
on the south side. 

When the work was at its height on the entire line, there 
were in use 2,360 labourers, 2 steam locomotives, 1 electric 
locomotive, 31 steam pile drivers, 8 steam spouters, 1 steam 
crane, 60 hand pile drivers, 1 steam bucket rigger, and 165 
flat boats and scows. 

The permanent way along the Government High Road 
and also along the private right-of-way is practically of steam 
railway construction. The rails are of Vignoles or T sec- 


SpcTion oF GOVERNMENT Roan AND TRaMWAYS. 


piles are anchor plates 13 x 15 em., 0:80 m. long, connected 
with the purlin by a round iron rod 4 m. long. 

The filling bas been carried out behind the sheet piling 
spoken of above. The filling has been done with pure sand, 
well rammed down. In this filling, a space is left, 
15 cm. deep, and 2 m. wide, under the sleepers; this is 
filled in up to the bottom of the sleepers with pure coarse 
gravelly sand. 

The adjoining roads and approaches are filled up over 


tion, weighing 70 lb. per yard. The section is the standard 
of the American Society of Civil Engineers for that weight. 
The rails rest directly on the sleepers, spaced 76 cm. centre 
to centre, except at the joints, where they are 50 cm. The 
joints are staggered. The sleepers are creosoted Norway 
pine, 23 x 11:5 cm., the upper edges being bevelled, and 
the rails are fastened by screw bolts. Double concealed 
bonds are placed at each joint. The length of route along 
the canal is 18,417 metres. 
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At the village of Halfweg, which, as the name indicates, 
is situated approximately half-way between Amsterdam and 
Haarlem, the line crosses two canals. Bridges were built 
over these specially for the purposes of the tramway. One 


Kreme Hour BRIDGE at HAARLEM, IN COURSE OF CONSTRUCTION. 


bridge bas four spans, each 15 metres, and the other two 
spans of the same length, 

Through the village of Halfweg, there are two sections of 
single line. These short sections are controlled by an auto- 
matic electric signalling device of the Siemens-Schuckert Co., 
which are described. 

The line enters the city of Haarlem at the old Amsterdam Gate. 
The terminus in Haarlem coincides with the terminus of the 
Zandvoort line belong- 
ing to the E.N.E.T. 
system. Тһе con- 
struction in Haarlem 
is all of grooved girder 
rail. The rails weigh 
84 lb. to the yd., and 
rest directly on the 
sleepers. 

In Haarlem it was 
necessary to recon- 
struct a swing bridge, 
to entirely rebuild 
three other bridges, 
and to constrict a new 
one for the tramway 
only at the Amsterdam 
Gate. 


The power station 
is Situated in a cen- 
tral position at Half- 
weg, midway between 
Amsterdam and Haar- 
lem, and practically in 
the best position for dis- 
tributing power to the 
line, being located on 
the banks of the 
Ringvaart Canal, which will afford cheap carriage for coal 
and other supplies, and also abundance of water. 


ар to the nature of the country and the poor con- 
dition of the ground, an elaborate arrangement of piling was 


shafts. 
300 KW., at 525 to 575 volts., 375 r.p.m. 


necessary, the entire site being piled with 46 ft. long x 97 in. 
diameter piles, placed 4 ft. 1 in. apart, each pile being esti- 
mated to carry 4 tons. On top of the piles, runners 77 iu. 
x 97 in. are carried the entire length of the building, and 
support a floor 3 in. thick over the space occupied by the 
building. 

The buildings are of brick, substantially and neatly 
finished with stone trimmings. The area occupied by the 
power station site is about 9,150 sq. ft., with sufficient space 
for future extensions. A wharf has been built 26 ft. 3 in. 
wide, and immediately adjoining is the boiler house, which is 
88 ft. 7 in. x 52 ft. 6 in. The engine room is 59 ft. x 
34 ft. 74 in. x 21 ft. 4 in. higb from engine room floor to 
top of wall. Situated at the end of the boiler room is a coal 
store-room, with a capacity of 400 tons. 

The main engine plant consists of three Belliss self- 


SECTION OF GROOVED RAIL AND FISH-PLATES. 


lubricating, three-crank enclosed triple-expansion engines, 
each of 430 в.н.р. at economical cut-off, and having a steam 
consumption of 134 lb. per B. H. P.-hour with superheated, 
and 17 with saturated, steam, with 26-in. vacuum. The 
speed is 375 r.p.m. 

The boiler house contains six Lancashire steel boilers, by 
Messrs. Stork, of Hengelo, Holland, the heating surface of each 
boiler being 926 sq. ft., grate area 35 sq. ft., steam pressure 
160 lb. per sq. in. The boiler shell is 7 ft. 6 in. diameter х 
27 ft. 10 in. long, Each flue has five Galloway tubes. 

There are six Stork superheaters, which are placed in the 
flues directly behind the boilers, and arranged to work at a 
temperature of 500° F. By means of flue doors, the super- 
heaters can be cut out, and the engines worked by saturated 
steam. Each superheater has a heating surface of 
330 sq. ft. 

The generators, made by the Société Anonyme Westing- 
house, Le Havre, are three in number, coupled to the engine 


View OF CARS AND CAR-SHED. 


The output of each compound six-pole machinezis 


The switchboard, also by the Société Anonyme Westing- 


house, consists of five panels (three generating, two feeder 
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constructed by Messrs. Louis Smoulders & Co., spans the 
engine room. 

~ The chimney is of brick, 131 ft. high x 5 ft. 5 ір. 
diameter inside, and is lined with firebrick to a height of 
65 ft. The foundations consist of a bed of concrete 23 ft. 
square x 6 ft. deep, supported by wooden piles 92 in. 
diameter x 46 ft. long, placed 2 ft. 2 in. apart. 

The condensing plant for the main engines, made by the 
Nederlandsche Fabrick, Amsterdam, consists of three jet 
condensers, each capable of condensing 9,000 lh. of steam 
per hour, with Edwards air pumps. 

The feed water to the boilers is taken from the adjoining 
canal, which contains a certain amount of suspended matter 
necessitating the filtering of the water. Under the boiler 
room floor, in front of the boilers, a duplicate arrangement 
of tanks is situated, built of brick, for this purpose. 

A vertical exhaust steam feed-water tube heater, made by 
the Wheeler Condenser and Engineering Co., is placed 
directly behind the feed pumps. Two sets of direct driven 
duplex feed pumps, made by the Buffalo Pump Co., New 
York, are installed, each capable of delivering 2,400 gallons 
per hour against 300 lb. per sq. in. 

АЙ the steam piping was made by Seiffert & Co., of Berlin. 
From the angle stop valve on boilers 6 in. pipes join 
the cast-steel header of 
the superheater, and then 
branch into the 8 in. main 
header, from which the 
engines take their supply 
of steam. Very ample pro- 
vision is made for draining 
the steam pipes and valves. 

From each of the three 
engines, an exhaust pipe is 
carried across the engine 
room at a height of 6 ft. 
6 in. into the boiler room, 
where the three pipes con- 
nect up through an auto- 
matic relief valve, to a 
vertical pipe leading 
to the atmosphere. A 
branch pipe is taken 
from each exhaust pipe 
into an independent jet 
condenser, 


panels) of marble, 
fitted to a steel frame, 
and equipped with the 
usual standard instru- 
ments, swiiches, &c. 

The boiler founda- 
tions rise from the 
wooden floor, and are 
composed of brick 
arches filled in with 
sand. 


The foundations for 
the main engine and 
condensers are built 
of concrete, the engine 
centres being 14 ft, 
9 in, apart. Surround- 
ing the engine and 
condenser foundations 
are arches of concrete, 
which . support the 
engine room floor. 
The flooring consists 
of tiles bedded іп 
concrete, and sup- 
ported on two layers 
of brick, the tiles 
and brickwork being 
laid in а bed of 
gand. 

A 10-ton overhead 
hand travelling crane, 


VrBw OF GENERATING PLANT. 
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The new car-shed was constructed alongside the existing 
power station of the E.N.E.T. The track construction in 
the car-shed was carried out entirely with cast-iron columns, 
which carry the rail directly. These columns have flanged 
bases, resting on the pile foundations. The length of 
the columns is 2°20 m., and the depth of the pit in 
the clear is 1°40 m. 
The distance from 
centre to centre of 
the columns is 2 m., 
and the rail bridges 
this distance with- 
out any additional 
support. This con- 
struction gives the 
minimum of ob- 
struction їп the 
pits. 

The 34 cars 
were made by La 
Métallurgique, at 
Nivelles, Belgium. 
They are divided 
into two compart- 
ments, the larger 
for seating 22 
passengers, and the 
other seating 12 (for 
smokers). The 
cars are vestibuled. 
Besides hand 
brakes, the cars 
are equipped with 
Christensen air- 
brakes, supplied 
by Mesers. В. W. Blackwell & Co., Ltd., London. The air- 
pumps are worked by an electric motor automatically regu- 
lated. The trucks were also furnished by La Metallurgique. 
The special feature of these trucks is that the swing hangers 
are pivoted on the outside of the truck frame. This permits 
а maximum distance between the supports of the spring 
plank and a maximum distance centre to centre of the swing 
hangers. The result of this construction has been most 
satisfactory. The trucks are very easy running, even at the 
higher speeds of 35 to 40 miles per hour. 

The motors are of 50 H.P. each, and were furnished by the 
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Union Elektricitiits Gesellschaft, now incorporated with the 
seine Elektricitäts Gesellschaft. 


overhead equipment is on the bow system, with a 
f 500 to 575 volts. The poles are of the lattice 
e, of three différent weights, viz. :—4A, 250 kg.; 
7 :; and o, 590 kg. А and в are constructed of 
sections bolted together, and c of angles. 


B, 
two 


Front VIEW or BoirrEas. 


The poles are provided with heel-plates, and are set 2 metres in 
concrete. "The bracket arms consist of two channel sections 
bolted together.  Bracket-arm construction is used through- 
out, except in Haarlem, and the poles carry both the feeder 
cables and the telephone wires. The feeder cables consist of 
two bare copper conductors, each 194 sq. mm. in cross- 


section. The 
trolley wire is 
68 sq. mm. in 


cross-section. On 
that part of the 
route from Haar- 
lem to Zandvoort, 
bow contact is made 
with two wires 
simultaneously. 
The trolley wire is 
zigzagged, in order 
to  equalise the 
wear on the bow. 
The height of the 
wire from the 
ground varies іп 
Amsterdam, on the 
Government Road, 
and on the E. N. E.T. 
section; this varia- 


tion in height 
at first caused con- 
siderable trouble 


with the bows, but 
at present the bow 
base is so arranged 
as to keep an equal 
tension on the bow 
at the respective heights. The wire is held up by mechanical 
clips, which, with the bow, give noiseless running. 

The safety signalling apparatus previously mentioned, 
operates in sucha manner as to prevent two cars entering at the 
same time upon a section on which traffic passes in both direc- 


MaIN SwITCHBOARD. 


tions, and the end pointe of which cannot be seen from one 
another. The accompanying drawing (p. 24) shows the 
wiring of the apparatus and the connections of the same 
with the contact pieces, a, b, c, d, and the lamp signals, 
overhead wiring, and connections to earth. The diagram 
is given only for the track л— в, since the connections would 
be the same for A—B as for c—D. 
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At each switch point where cars enter and leave, the same 
contact pieces a, b, c, d, are installed, which on the passing 
of а car are connected by means of a stirrup with the trolley 


Amsterdam trolley wire 


E.8.M. 


_ BA 


D1aGBaM SHOWIKG VaByING HEIGHTS or TROLLEY WIRES. 


wire ; in consequence thereof, a current flows for a brief 
period. This current passes through the windings of an 
electro-magnet, e, whereby the armature of the magnet is 


drawn up, and a ratchet / is engaged with a toothed wheel g, 
thus causing this 


toothed wheel to 
rotate through a 
space corresponding 
toonetooth. Firmly 
connected to this 
toothed wheel ів 
& contact wheel, 
h, with one seg- 
ment, i. This 
segment forms, 
with the spring, 
k, an arrange- 
ment for breaking 
contact in the 
circuit of the light 
signals in such a 
manner that the 
circuit is usually 
open; therefore, 
no light 


is passing between A and B. As soon, however, as a 
car enters the section in one or other direction, a turning 


movement acts on the toothed wheel, as above described, and 
the lamps are lit; 


wheu the green lamp is 

alight, the signal is a 
at free, and when the A 

red lamp burns, the 

signal is at danger. Ь| Greens 
When, now, the car Нан- 
leaves the single track 
section, and touches 
the contact apparatus 


їп connection with — 
the trolley wire, the = 
toothed wheel is pe Es 
turned in the oppo- Б“ 
site direction, by i 


means of which the 
spring, k, slips off 
from the segment and 
the lamps are extiu- 
guished. | 

It is easy to see that 
the apparatus works in 
exactly thesame manner for several cars following one after 
the other, and that the number of cars is only limited by the 
number of teeth on the toothed wheel. By the entrance of 
each car into the section, the wheel is turned forward one 


Front elevation 
of contact tc 


View on тни Liens Bnipcr. 
burns | 
when the section is free—that is to say, when no ca 


tooth, and by the same car leaving the section, it is 
turned back by one tooth, co that the lamps are extinguished 
only after all the cars have passed out of the tection. 

If we now follow the course of a car from А to B, we 
notice that the car on nearing the point A, touches tbe con- 
tact piece, b, and through a stirrup operates the relay as 
above described. The spring, k, touches the segment, and 
the green lamp lights up, and is geen from the car, showing 
that the track is open. At the point B the red danger signal 
appears; the section, therefore, is closed for cars coming from 
the direction of в. After the car has passed the stopping 
place (* Halt”), it passes through the single track section, and 
making contact with d works the relay in the opposite direc- 
tion, and tbe lamps are extinguished. The same process is 
gone through when cars pass from B to A, with this difference, 
that the relay at 5 lights or extinguishes the lamps. 

When it happens that two cars make contact at b and с 
simultaneously, red and green lights appear at both ends. 
In order to prevent! any confusion in the mind of the 
drivers, and in order to give one car the right of way, the 
signals are spaced as marked on the wiring diagram, the 
stopping place being located at a between the signale, 
and at B in front of the signals. By this means, when 
accidental simultaneous contact is made at b and c, the car 
coming from 8 will eee only the green light, which means 
“ free track." The car coming from a, however, will see 
from its stopping place only the red light danger signal, and 
will, therefore, be obliged to wait until tbe first car has 
passed through the section. If the signal lamps do not 
light up, it is assumed that the apparatus is out of order, 

and precautions 
are taken accord- 
ingly. Тһе ap- 
paratus and sig- 
nal lights are at- 
tached to poles near 
tbe switch pointe. 
The contact pieces 
through which the 
relays are operated 
are spaced a short 
distance from the 
signal lights on 
the span wire. 
The signal wires, 
which are made of 
silicon bronze of 
2 mm. diameter, 
are fixed to the 
poles by means 
of cross-pieces of 
angle iron. The insulators are made of hard porcelain. 

As regards the complete system of tramways, it will be 
noticed that its construction is unique, owing to the 
character of the country through which it passes, No other 
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instance exists in which sheet piling bas been required on 
both sides of the track for a distance.of 10 miles, almost in 
a straight line from end to end. The system is rather a 
light railway than a tramway, most of the routes being on 


e 
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private right-of-the-way, and fairly high speeds being 
attained. The simple mode of crossing the bascule bridge 
by coasting deserves notice. 

It will be observed that municipal authorities in Holland 
аге no less grasping than in this country; but this is not 
always the case on the Continent, where many of the 
municipal authorities cordially co-operate in the construction 
of works from which the public will derive benefit. 

The engineer for the whole of the work above described 
was Mr. A. N. Connett, whose unique experience in the 
construction of tramways of all kinds enabled him to 
successfully cope with the exceptional difficulties met with 
in this instance. Mr. Connett’s chief assistant, in charge 
of the work, was Mr. C. E. Wood, who was formerly engaged 
on the construction of conduit tramways in America, and at 
Bournemouth and London. The engineer and manager of 
the two companies, locally known as the  Electrische 
Spoorweg Maatechappy and the Eerste Nederlandsche 
Electrische Tramways, is Mr. C. H. Julius. 

In conclusion, we wish to express our indebtedness to 
Messrs. J. G. White & Co. for the particulars and illustra- 
tions embodied in this article. 


LIGHTING AND POWER NOTES. 


(Continued from page 16.) 


Tonyrefail.—The electric light undertaking at Tonyrefail 
was formally inaugurated on December 27th by Mr. Godfrey Clark, 
J.P., Talygarn, chairman of the Llantrisant D.C. 


Torquay. — On 4th inst. a L.G.B. inquiry was to 
be held into the spplication. of the T.C. for sanction to borrow 
£42,000 for the erectíon and equipment of a new electrical power 
station in Upton Valley. 


Twickenham and Teddington.—The Electric Supply 
Co. has reduced the fiat rate from 6d. to 54d. per unit, with 
free renewal of lamps. The maximum demand rates continue to 
be 7d. and 3d. | 


TRAMWAY AND RAILWAY NOTES. 


Bath.—The electric tramways on Saturday last com- 
pleted their first year’s running. The system was incomplete until 
August, and. the most profitable season of the year was over before 
the fall complement of cars was running. The receipts, however, 
averaged £634 weekly, and totalled £33,000. The population 
served is about 68,000. The working expenses have been about 
55 per cent, and it is expected that the profits will allow of the 
payment of debenture intercst and accumulated preference dividend 
for two years. 


Belfast,—On New Years Eve the tramways were 
formally banded over by the company to the Oorporation, the 
fanction being performed by Mr. J. Barbour Glen, secretary of the 
coppany. Mr. Glen drove the first car in 1872, and he drove the 
last one, on the last night of 1904. The event was celebrated in the 
Central Hall by a luncheon, at which the Lord Mayor, Bir Oller 
Jaffe, and the Corporation, were present. The Corporation took 
over the existing staff. 


Bournemouth and Poole.—The award in the Bourne- 
mouth Tram ways arbitration case was received on Friday afternoon, 
last week. The sum of £112,000 has been fixed as the amount to 
be paid by the Bournemouth Corporation to the Poole and District 
Electric ‘I'raction Co. for their tramway undertaking, the Corpora- 
tion to pay the costs of the proceedings. The claim of the com- 
pany amounted to £427,000, while the valuations on behalf of the 
Corporation varied from £55,000 to £67,000. The award, which is 
signed by Mr. Justice Lawrence, who, as Mr. A. T. Lawrence, K.O., 
eat as umpire at the arbitration, which lasted 10 days in London, 
recites first the various Acts of Parliament, and after references to 
other matters connected with the case, concludes as follows:— 
“That the Corporation do pay tothe company as consideration for 
the said sale and purchase, and in full satisfaction of all the several 


sams above-mentioned, the tum of £112,000. And I further award: 


and ad judge that the Corporation do pay to the company the costs 
of, and incidental to, the reference and the costs of this award. And 
I duect that if the company shall in the first instance pay the costs 
of this award, that the Corporation shall repay to the company the 
sum so paid." General] satisfaction is felt by the ratepayers at the 
amount of tbe award, for it was quite expected that 1t would be a 
larger som. Alderman G. J. Lawson, the Deputy Mayor and chair- 
man of the Tramways Committee, in an interview with our local 
representative, expressed the opinion that the strongest point 
made for the Corporation, was the fair market value clause in the 


agreement. The insertion of that clause proved the saving clause 
for the Corporation. Over and over again the arbitrator for the 
Corporation returned to that clause, when the witnesses on the other 
side were giving figures supporting the claim of over £400,000. 
The Mayor estimates that the total cost to the Corporation will 
amount to £120,000, aud the Deputy Mayor agrees with that esti- 
mate, which is based on a daily cost of arbitration proceedings at 
£500 per day for 10 days, cost of shorthand notes, &c. А special 
meeting of the Tramways Committee will be held next week, and 
the two tramway systems will, it is expected, be connected with as 
little delay at possible. This connection will provide a through 
service from Poole to Pokesdown, & distance of over seven 
miles through the main roads of the two boroughs. It also means 
the running of a Sunday service of cars from Poole to Bourne- 
mouth, the Corporation being under agreement to carry this out, 
and it remains to be seen if it will also continue the service 
through Bournemouth. 


Brussels.—The new electric tramway in Brussels, 
between the Bourse and Jette Sainte Pierre, was opened for traflic 
last week. Work is well in hand on the application of electric 
traction on the Bourse—Place Stephanie and Berchem Ste. Agathe 
routes. 


Bary.—Opposition is being offered by a section of thie 
ratepayers to the Corporation Tramway Bill, by which powers are 
to be sought to extend the existing lines to the boundaries of the 
boroagh, in various directions, and also to Ramsbottom and Eden- 
field, returning by way of Shuttleworth and Walmersley. The 
total length of the proposed extensions is over 20 miles, and the 
estimated cost £194,000. Ata recent meeting, it was resolved that 
the powers sought should be postponed until the working of the 
existing system has been satisfactorily tested. 


Dartford.—The U. D.C. has applied to the B. of Т. for 


an extension of time in which to carry out the Tramways Order, 
which expires by eflluxion of time in February. 


Glasgow.—Pollokshaws T.C. has decided to oppose the 
Glasgow Corporation Tramways Consolidation Order, which provides 
for the lowering of Coustonholm Road to allow double-deck cars to 
pass underneath the bridge of the Cathcart District Railway. The 
meeting also agreed to oppose the Glasgow Corporation General 
Order, in respect that by Clause 78 it is proposed to restrict the 
assessment within burghs, on the underground and overhead cables 
and wires of the Glasgow Corporation to 25 per cent. of their value. 
The Council agreed to approach the other burghs interested with 
the view to joint action being taken on the subject. 


Laneaster.— Since the alteration in stages and improve- 
ment in the service, there has been a substantial increase in the 
traffic returns. It was reported at the Town Council meeting on 
December 28th, that 25,600 more passengers had been carried, and 
the receipts had increased by £77 10s. during the past month. The 
question of running motor-buses to parts of the town not served 
with trams is under consideration? 


Leeds.—The extension of the tramways from Kirkstall 
to Horsforth, a distance of a little over two miles, has just been 
commenced. Ір open competition, the Leeds Steel Works secured 
the contract for the supply of 850 tons of steel rails, at £5 7s. 6d. & 
ton. The whole undertaking, which is expected to be tinished 
early in the summer, will, it is estimated, cost about £25,000. 


Littleborough. — The U.D.C. has received from the 
Board of Trade, sanction to raise loans of £7,500 for the purchase of 
the tramway undertsking, and £27,354 for its reconstruction and 
electrical equipment. 


Liverpool. — The City Council has now before it the 
draft of an Omnibus Bill, by which, among other things, power will 
be sought to construct important additions to the existing routes 
of electric tramways in Liverpool, in order to establish goods traffic 
between the Liverpool docks and the lines of the South Lancashire 
Tramways Co. According to existing plans, a connection may be 
made between the docks at each end of the city—the north-end 
and the south-end —and the main existing lines of tramways. The 
idea of utilising the Liverpool tramways in the night time for the 
conveyance of goods, as suggested & year ago, is now viewed as 
impracticable, having regard to the cost of working a special night 
service. One new project of the City Council, for which powers 
are being sought, contemplates the construction of entirely separate 
lines of tramways from those now used for passenger traffic, for 
goods traffic. 


Liverpool and Southport Electric Railway.—aAn 
exciting incident took place on the Liverpool and Southport 
Electric Railway about 6.30 on Thursday evening, December 
29th. An electric passenger train, through some mischance, ran 
through the gates of a level crossing. 


Long Island City, N. 1.— Some 80,000 n.r. of Babcock 
and Wilcox boilers are being put into the new power station 
intended to generate energy for the electrification of the Long 
Island Railroad, which system will be ultimately connected with 
continental lines by means of a tunnel under the Mast and Hudson 
rivers, and beneath Manhattan Island. 

A tunnel for electric street cars ie also under construction between 
Long Island City and Manhattan, Mr. August Belmont having 
acquired the franchise of a tunnel originally sanctioned 10 
years ago. 
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Manchester. — The car repairing works built by the 
Corporation, in Hyde Road, are now approaching completion. At 
this establishment it is intended to do the whole of the work con- 
nected with the maintenance of the City cars in a state of efficiency, 
and also to build any new cars that may hereafter be required. The 
whole of the existing equipment has been furnished by outside 
contractors. The new works are of the most approved type. Oa 
one side of the main avenue are the machine, cabinet-makers’, and 
paint shops, and also shops for the construction and fitting together 
of the woodwork of the care. On the other side are smithy, brass 
foundry and fitting shope, repairing and electrical shops. Under 
the authority of the Act of Parliament obtained last session, the new 
parcel carrying department in connection with the Manchester 
tramway system, is being organised. It is boped to bring tho 
system into operation about the beginning of March. The Man- 
chester Tramways Committee now employs a staff of about 3,000 
mep. Its estimated gross income for the current year (to the end 
of March next) is £640,000. 


Metropolitan Railway.— The new electrical service was 
inaurgurated on January ist. The first of the new trains left the 
depót at Neasden at 8 am. for Baker Street, and during the day а 
service of 20 electric trains was run between Baker Street and 
Willesden. In addition a number of trains ran as far as Harrow 
and Uxbridge. The company hope to have their section of the 
Inner Circle ready in about & month, but tbe working will be 
delayed until the completion of the District Co.’s section. 


Poole.—The T.C. has received & communication from 
Messrs. Batten, Preflitt & Scott, stating that it was intended to 
promote a light railway between Bournemouth and Swanage, which 
would cross the entrance to the barbour by means of a conveyor 
suspension bridge. The Railway Committee decided not to support 
the scheme. A memorial was received, urging the necessity of an 
extension of tramways, and suggesting that the local authority 
should promote a line from the County Gates to the Haven Hotel, 
passing through Branksome Park, Canford Cliffs, and the Sandbanks, 
and also a line from Parkstone along the Sandbanks Road to Sand- 
banks. It was resolved that the town clerk be instructed to 
acknowledge receipt of the memorial, and to state that the Council 
sympathised with the object which the memorial was intended to 
promote, bat was not in a position to consider the matter 
at present. The Council decided to defer the matter until the 
Poole and district light railway has been conveyed in pursuance of 
the statutory authority for that purpose. 


Tipton.—At a meeting of the U.D.O. last week, it was 
reported by the Tramway Committee that an interview had takea 
place with Mr. Garcke and Mr. Lycett, representatives of the Tram- 
way Co., as to the stoppage of the Bloomfield tramways. Messrs. 
Garcke and Lycett stated that their difficulties with Dudley and 
Wedneebury would shortly be settled, and then the work of elec- 
trifying the line would be proceeded with. The Committee, it was 
also stated, had written to the Board of Trade requesting them not 
to grant any further extension of time for the use of steam power 
on the line from Dudley to Wedaesbury through Princes End, and 
that a reply had been received stating that the Tramway Oo. had no 
intention of again working the line in question by steam traction. 


Tyneside Electric Railway.—An alarming accident 
occurred on the electrified portion of the North-Eastern Railway 
between Newcastle-on-Tyne and Tynemouth on the 28th ult. It 
appears that a workmen's train, proceeding along the river-side 
branch towards Point Pleasant Station, collided with a cart and 
horse which were on a level crossing. The horse was hurled a con- 
siderable distance, and broke a number of signal wires, which, 
falling upon the conductor rail, resulted in short-circuiting, and cet 
fire to the woodwork of the station platform and two of the coaches. 
Fortunately, the flames were quickly extinguished, traffic being 
finally resamed some two hours later. 


TELEGRAPH AND TELEPHONE NOTES: 


German-Atlantic Telegraph Absorption.— It is pro- 
posed to liquidate the Deutsche See-Telegrapben Gesellschaft, of 
Cologne, as a result of the acquisition of its system by the German 
Atlantic Telegraph Co. The former company, which has a share 
capital of £178,000, was formed in 1896 for the purpose of estab- 
lishing telegraphic communication between Germany and Spain, 
and to take over a concession obtained by Mesers. Felten and 
Quilleaume for other telegraphic connections. As a result of the 
working of the Emden- Vigo cable, the company was enabled to pay 
dividends from 1897 to 1901 amounting to 3 per cent., 4g per cent., 
6 per cent., 5 per cent., and 3 percent. respectively. In 1902 there 
was no distribution, but in 1903 a dividend at the rate of 3 per 
cent. was paid. The cable undertaking now passes into the posses- 
sion of the German-Atlantic Telegraph Co., which bas made a fresh 
issue of shares for the purpose. | 


Hull Telephones.— At a meeting of the Corporation 
Telephone Committee last week, the engineer was ordered to pre- 
pare Specifications for increasing the number of lines in the city 
from 2,000 to 3,000. It was announced that direct intercommuni- 
cation had been established with the National Telephone Co.'s 
ву ete miat Hessle, 


The Paris Telephone Service.—During 1904 the dis- 
satisfaction of the Parisian public with regard to the very inefficient 
telephoneiservice furnished by the French Administration of Posts 
and Telegrapbs took definite form in the orgavisation of an Asso- 
ciation of Telephone Subscribers, constituted for the. purpose of 
bringing sufficient pressure to bear on the Administration to force 
it to adopt a reasonable attitude. The French Telegraph Administra- 
tion acquired the telephone system of Paris in 1889, and since that 
date the service has gone steadily from bad to worse, until it has 
now reached such a pitch of inefficiency as to become almost unen- 
durable to the users. Not only is the service very bad, but the 
general practice of the Administration with regard to rules and regu- 
lations, rates and other matters of business relations with the public, 
is most arbitrary. The Association of Telephone Subscribers has 
set itself the task of remedying all these evils, or at least of ex- 
posing them sufficiently to force those iu power to apply the proper 
remedies, The Association has a steadily growing membership, 
which already numbers between 4,000 and 5,000 of tbe Paris tele- 
phone subscribers. Since July last a monthly bulletin has been 
published by the Association, containing articles and reports on the 
various aspects of the telephone question in France. With a view 
to acquiring thorough information on the technical side of the tele- 
phone service, the Council of the Association has recently retained 
Mr. Herbert Laws Webb as consulting engineer, and he has furnished 
a report on the geners] conditions of a modern telephone system, 
with a further report on the principal causes of the defective 
service in Paris. The President of the Association has made formal 
application to the Administration for Mr. Webb to be allowed to 
make an official inspection of the Paris telephone exchanges, with a 
view to reporting on their condition and on the apparatus and 
methods employed. 


Queensland Telephones.—The Sydney Daily Telegraph 
says that the Chief Secretary has received from the Commonwealth 
a claim for £6,000, for the use of telephones by the Queensland 
departments since the establishment of the Commonwealth. 


Telegraph Development in Nigeria.— It is stated 
that an important extension of telegraphs is about to be made in 
Southern Nigeria. The work will occupy about a year, and involves 
the laying of 400 miles of wire. Starting from the Calabar-Bonny 
system, the line will strike inland to Onitsha on the Niger, and will 
continue west across that river to Benin. From that point it will 
turn south to Warri and be taken across to Lagos. At present there 
are no lines in the interior of Bouthern Nigeria, but when the work 
now about to be taken in hand is completed, a great portion of the 
known part of the Protectorate will be tapped. At Lagos the new 
line will join the interior telegraph, which at present extends to 
Kano, and is being pushed on to Sokoto. 


Telegraph  Poles.—Mr. Havelik, engineer to the 
Austrian Telegraph Administration, has published recently in the 
Oesterreichische Wochenschrift für den Offenlichen Baudienst the 
results of his observations for many years on tbe duration of tele- 
graph posts, which he thinks is chiefly ruled by the quality and 
suitability of the wood, its preparation and erection.— Zeitschrift 
für Post und Telegraphie. 


Telegraphic Communication in Canada.—The Cana- 
dian people own more than 6,C00 miles of land telegraphs and sea 
cables built and operated with their own money. Sir William 
Mulock, the Postmaster- General, is understood to have been inves- 
tigating the conditions under which the properties of the companies 
now doing business in Canada can be acquired and carried on by 
the Government in the interests of the people of Canada. The im- 
portance of the Government system of telegraph lines of Canada 
may be judged from the fact that the aggregate mileage is now, 
roughly speaking, one-fifth of the entire mileage of the private tele- 
graph corporations doing business in Canada. The policy of the 
Government is not to compete with the existing companies, but to 
assist them and the country by opening up telegraphic communica- 
tions with regions where it would not pay the companies to construct 
and maintain lines and offices. 


Telegraphic Interruptions and Repairs :— 


Camus. 


Trinidad-Demerara (No. 1) .. ee oP 
Trinidad-Demerara (No. 2) .. ee з 
Dominica-Marunique .. өө ee ee 
St. Lucis-Martinique ee өө ee pe oo M 
Ca enne-Pinheiro ee ee өө эө ee A 
Reissa-Iesa (Yemen) Camaran ee ve 
Epiri dis ‘took Ne iki ee .9 ee F b e 

vos T. аза ee ее ee ер, 9, 1904 ee ee 
Closed { Port Arthur-Chefu .. .. v ee 


IRTERRUPTED, REPAIRED, 


ee Aug. 26, 1901 
.. Dec. 18, 1904 


Paramaribo-Cayenne .. .. July 18, 1904 , oe 


Sitka-Valdez a is ia s ee ee Nov. 11, 1904 .. we 
Cape Haiti-Puervo Plata &% RS n oe Dec. 25,1904 .. аг 
Bathurst-Sierra Leone us .. Dec. 27, 1904 
Astab-Perim s .. Dec. 26, 1901 

t. Vincent-S. Thiago ee ee Dec. 21, 1904 

LANDLINES, 

Cartagena-Baranquilla T - T .. Dec. 8, 1900 T 
Puerto-Barr o8 ee ae [EJ ee es ee July 28, 1202 ee ee 
Kertch-Soutehoum es T ee .. Sept. 27,1904 .. 
Rome-Pera ee e ee Jan. 8, 1905 


Wireless Telegraphy.— According to the daily Press, 
the Postmaster-General has made provisional arrangements with the 
Marconi Co. for the acceptance and prepayment at telegraph offices 
in the United Kingdom of telegrams for transmission from wireless 
stations on the coast to ships at sta as from Ist inst. Charges are 
64d. per word, minimum 6s. 6d. for a telegram. 

The Marconi Co., in a circular, says the arrangement " represents 
what may be described as a working partnership” between it 
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and tbe Post Office " for the linking of the postal telegraph ''to 
the Marconi system for exchange of traffic.” 

Messages, which will be despatched at senders’ risk, will be 
received for distances up to 150 miles. 

The Daily News appears to be elated over what it describes as 
“the surrender of the British Post Office to Mr. Marconi,” and says 
A in the greatest triumph of wireless telegraphy recorded up to 

t£!" 

Ж solitude of the ocean is gone;” and it also remarks, 
“Troe, that slow-moving institution (the Post Office) bas not gone 
very far ss yet—it has only undertaken to receive and transmit 

to certain ships within 200 miles of a land station.” 

The ships with which rervice begins are the Lucania, La 
Touraine, Zeeland, Blucher, Kronpring Wilhelm, Saxonia, Parisian, 
l'mbria, New York, Finland, La Gascogne, Ryndam, Campania, St. 
Louis, Vaderland, Rotterdam. La Savoie, Moltke, Ivernia, Minne- 
lonka, Kiruria, Philadelphia, Kroonland, Kaiser Wilhelm der Grosse 
and the St. Paul. 

It is announced that the Turkish Government has entered into a 
contract with the Siemens & Halske Co., as representing the Berlin 
company for wireless telegraphy at Oonstantinople, for the establish- 
ment of two stations for wireless telegraphy, at the expense of 
Turkey, over a distance of 434 miles. e two stations are to be 
located at Rhodos, the capital of Rhodos Island, and at the port of 
Derna, in the vilayet of Tripolis, Africa. The installation, which 
will be arranged on the system united under the Slaby-Arco and 
Braun-Siemens patents, is to be set in operation at the beginning 
of next May, and two electricians will be sent to Turkey at the 
request of the Sultan in order to supervise the working. If the 
results are favourable, it is stated that the Sultan will have other 
installations established by the company on the Red Sea coast. 

It will be remembered, as mentioned a month or two ago, that 
the Marconi Wireless ph Oo. has sought to obtain a mono- 
poly of wireless telegraphy in the Datch Indies, but it remains to 

seen whether the company will now proceed with its application 
in view of the discuesion which recently took place in the Chamber 
at the Hague. On that occasion it was submitted that either the 
company would make a profit out of the system, and if so, that the 
Government would enjoy the same advantage by making a State 
monopoly of wireless telegraphy in that part of the Dutch colonies; 
or, that if it was worked at a loss, the company would abandon the 
experiment, and no wi system would exist in the Indies as at 
the present time. The granting of a concession would, it was 
urged, amount to co-operation on the part of the Government in 
the сше ar hs Peary pd for which the English com- 
pany was , 88 it refused to accept messages from apparatus 
other than those of the Marconi ¢ Р and it was therefore con- 
tended that the Government shopid wait until the International 
Oonferenoe, to be held in Berlin in April, bad cleared the position 
of affairs. In reply, the Minister for the Colonies remarked that 
the Berlin Conference had always been ed too often for 
anyone to be really able to depend upon tbh. meeting taking place 
is April. The concession proposed to the English company only 
related to communication between ships and tbe land. Other 
concessions, the Minister observed, could be granted, and provision 
for expropriation by the State would be шале. The German Tele- 
fanken Oo, on its part, could quietly make experiments on tbe 
Pula Bras, in the Indian Archipelago, and telegrame transmitted by 
apparatus other than those of the Marconi Оо. would have to be 
allowed. On this explenation the Dutch Chamber decided to reject 
а resolution in favour of a State monopoly of wireless telegraphy, 
leaving the question to be settled bétw: en the Government and the 
Marci Co. on the lines foreshadowed by the Minister. 


Helios re that an attempt by the Indian Government to 
establish wireless telegraphy in Burmah between Diamond Island 


aud Amberst, a distance of 212 miles, across the Irrawaddy Delta 
and the Galf of Martaban, was not altogether successful, owing to 
atmospheric disturbances. 

The De Forest Oo. is introducing a chip localiser," designed to 
indicate to a captain the distance of his ship from a danger point, 
and advise him of the direction of the rock or shoal. 


Uruguayan Telegrapbs.—The Review of the River 
Plate cays that the Uruguayan Government bas authorised the ex- 
of $67,700 gold for repairing the National Telegraph 

„ which suffered extensive damage during the recent revolution. 


CONTRACTS OPEN AND CLOSED. 


Ashton-under-Lyne.—Janvary 17th. Overhead equip- 
ment for tramways. Bee Official Notices December 30th. 


Belfast. — January 10th. The Corporation invites 
tenders from local firms for a system of synchronised dials; electric 
service lifta, 


Belfast.— January 12th. The Public Health Committee 
is inviting tenders for an electric light installation (engine, 
éynamos & .) for the new Infectious Diseases Hospital, [Pardys- 
bero. , Specifications (10s.) from the Town Olerk. 


Faa so 7 


Belgium.— February 13th. Tenders are being invited 
until February 13th by the Municipal Authorities of Ghent for the 
supply of 15 electric cranes for use in connection with the docke. 
Tenders are to be fent to l'Hotel de Ville, Ghent, whence particu- 
lars may be obtained. 


Bradford.— January 9th. Tenders are invited for the 
lighting of the Dudley Hill New Council Schools by electricity. 
Plans and particulars from Mr. Wilson Bailey, Tanfield Buildings, 
Market Street, Bradford. 


Bradford. — January 16th. The Guardians invite 
tend ers from electrical engineers for certain work at two hospitals 
at the Union Workhouse, Horton Line, Bradford. George M. 
5 Clerk to the Guardians, Union Offices, 22, Manor Row, 

radford. 


Christiania.— January 10th. The Christiania Electric 
Worke wants tendera for the supply of 1,000 tone of Cardiff coal, to 
be delivered a* its yards by the end of Februsry. Tenders marked 
" Anbud раа Kul," should be addrrased "Kristiania Elektricitets- 
værks Kontor, Tordenskjolds Gade, Kristiania, | 


Halifax.—January 31st. 
for the electric light and tramway power works. 
Notices " to-day. 


Coal conveyor, shutes, &c., 
Bee Official 


Jehannesburg.— January 26th. Vignoles rails, fish- 
plates, rails, bolts, nuts, &c. See Official Notices December 23rd. 


Johannesbarg.—March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workshop toole, 
for the Municipal Council Sse Official Notices" December 30th. 


Loudon.— January 16th. "Tenders for а 750-Kw. steam 
alternator with pipe connections, &c., for the South London Elec- 
trio Supply Corporation, Ltd. See “Official Notices " December 
23rd. 


London.—January 24th. Fire alarm installation for the 
Northern Hospitel, Wincbmore Hill, N., for the Metropolitan 
Asylums Board. See Official Notices " December 30th. 


Ormskirk.—Jenvary 12th. The Guardians invite tenders 
for apparatus for electric lighting at their Workhonse, Wigan 
Road, Ormskirk. Steam piping and erection of plant, booster, 
storage battery, wiring of buildings and underground cables. 
Consulting Electrical Engineer, Mr. G. R. Peers, 16, John Dalton 
Street, Mancheeter. (Deposit two guineas.) 


Port Elizabeth.—January.16th. Water-tube boilers, 
400-Kw. turbo-dynamos, maine, battery and boosters, ewitchboard, 
crane, public lighting, meters, workshop equipments and other 
plant, &, for the Electricity Supply Undertaking. Bee Official 
Notices " December 16th. 


Porto (Portugal).—March 15th. The Town Council 
has opened a competition for the concession of the exclusive right 
of the working of the tramways for collective transports of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. | 


Pudsey.—January 20tb. 
boxes, switchboard, &., for the Corporation. 
Notices" Dccember 16tb. 


Roumania.— January 28th, 1905. Tenders are being 
invited by the municipal authorities of Guirgin for the concession 
for tbe electrio lighting of the town. 


Shanghai. — March 31st, 1905. Construction and 
working of 24 miles of electrio tramways on tbe trolley system, 
double or single. See "Official Notices” October 14th. 


Swindon.— January 24th. One 30 ft. x 8 ft. Lan- 
cashire boiler, with superheater, piping, &c. See “ Official 
Notices " December 30th. 


Whitechapel.—January 12th. The Guardians invite 
tenders for the electric lighting of section No. 2 of the Infirmary. 
Specifications from the Clerk to the Guardians (one guinea). 
Consulting Engineers, the Electrical Standardizing Institute, 8 and 
10, Charing Cross Road, W.O. 


Whitechapel.—January 16th. The electric lighting of 
Section 9 of the Infirmary for the Guardians, See Official 
Notices " December 30th. 


Underground mains, junction 
Bee Official 


CLOSED. 


Belgium.— Four tenders were submitted to the 
Municipal Authorities of Charleroi for the supply and laying of the 
mains, transformers and electrical apparatus required in; connection 
with the electric lighting station in the town, the lowest being that 
of La Société Belge d' Electricité, of Brussels, which quoted £10,560. 
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Dartford.— The U. D. C. has accepted the tender of 


Messrs. S. W. Gibson & Co., of Dartford, for the free wiring of 
consumers’ premises. š 


Exeter.—The T.C. has accepted the tender of Messre. 


Hodges Bros. for the equipment of the workshop at the electricity 
worke, at £112. 


France.—The French Post and Telegraph authorities 
in Paris bave just given out contracts as follows:—M. Grammont, 
Pont-de-Cheruy, 150 kilometres of telephone cable (single con- 
ductor, rubber insulated and lead covered) at 370 frs. per kilometre, 
150 tons of high-conductivity copper wire 2 mm. dia. at 2,280 frs. per 
ton, and 100 tons ditto 4 mm. dia. at 2,260 fre. per ton; La Bocié é 
Alsacienne de Constructions Mecaniques, Belfort, 70 kilometres of 
lead-covered telephone cable (two conductors, rubber insulated) at 
775 fre. per kilometre; Messrs. G. & H. de Ja Mathe, St. Matrice 
(Seine), 80 kilometres at 770 frs. per kilometre; the India-Rubber 
and Gutta-Percha Co., Persan-Beaumont, 20 kilometres ditto, but 
with 14 conductors at 3,490 fre. per kilometre ; La Société Indus- 
rielle des Telephones, Paris, 30 kilometres ditto at 3,499 frs. per 
kilometre; La Compagnie Genérale d'Electricité, Paris, 100 tons 
bronze wire 10 mm. dia. at 2.905 frs. per ton; and 100 tons of high- 
conductivity copper wire 3 mm. dia. at 2,255 frs. per ton; Les 
Trefileries du Havre, 75 tons of bronze wire 14 mm. dia. at 2,850 frs. 
per ton, 150 tons of high-conductivity copper wire 24 mm. dia. at 
2,264 frs. per ton, 200 tons ditto 4 mm. dia. at 2,212 frs. per ton; 
Les Trefileries de Rugles, Paris, 30 tons ditto 2 mm. dia. at 
2,278 frs. per ton, and 40 tons of ordinary copper wire 1 mm. aud 
2 mm. dia. at 2,284 fra. per ton; La Compagnie Francaiee des 
Métaux, Paris, 150 tons of high-conductivity copper wire 24 mm. 
dia. at 2,2521 frs. per ton, and 150 tons ditto at 2,2721 frs.; Les 
Forges de Franche-Comté, 100 tons ditto at 2,270 frs. per ton; Les 
Mines et Fonderies de Pontgiband, 100 tons ditto at 2,2474 fre. per 
ton; and La Société d'Electro-Metallurgie de Dives, 100 tons ditto, 
at 2,240 frs., and 100 tons ditto, at 2,250 fra. per ton. 


Gloucester.—The T.C. received the following tenders 
for the supply of an electric water sprinkler for the tramways :— 


Dick, Kerr & Co., Ltd., Preston (accepted) .. T .. £550 
British Thomson-Houston Co., Ltd. vx x 657 


Brush Electrical Engineering t'o., Ltd. . 565 


Leeds.—The Corporation Hospitals’ Committee has 
accepted tbe tender of the Magneta Co, of Winchester House, 


London, for the supply of their electric time system at the Beacroft 
Hospitals. я 


Stockport.—The Board of Guardians has sccepted the 
tender of Mesars. Stroud & Co., of London, for the wiring of the 


new hospital for the electric light and the installation of telephones, 
at £779. 


Trefriw (N. Wales).—Mr. H. Willoughby Lance, of 


Llandudno, has just received the contract to supply the street 


mains for the lighting of this place by the Llanrwst Electric Light 


Co, The work is to be carried out immediately. 


FORTHCOMING EVENTS. 


Monday, January 9th.--Institution of Mechanical Engineers (Graduates). Mr. 
a O. Laird on * A Mechanical Method of Discharging and Storing 
rain.“ 
Tuesday, January 10th. At B p.m. Institution of Civil Engineers. Address 
by Sir Wm. H. White, K. C. B., «c., on The Recent Visit to the 
United States and Canada." 
At&p.m. Institution of Electrical Engineers (Glasgow). Mr. Н. В. 
Maxwell on ‘Street Lighting by Electric Arc Lamps." 
Wednesday, January llth.—At 7.30 p.m. Association of Engineers-in-Charge. 
“Gas Producer Plant and Gas Engines,” by Mr. H. Allen. 
Thursday, January 12th.—At 8 p.m. Institution of Electrical Engineers. Con- 
clusion of Discussion on The Combination of Dust Destructors 
and Electricity Works Economically Considered,” by Mr. W. P. 
Adams; paper to be read by Messrs. W. H. Booth and J. B. C. 
Kershaw on Fuel Econoiny in Steam-power Plants.“ 
AtH p.m. Tramways and Light Railways Association at the Society of 
Arts. Mr. Н. M. Sayers on “ Overhead Equipment.” 
Friday, January 13th.—At 8 p.m. Institution of Civil Engineers (Students). 
“ Theory of Electricity and Magnetism,” by Mr. James Swinburne. 
At 7.80 p.m. Institution of Electrical Engineers (Students). Mr. A. E. 
Jepson on *' Electric Heating.” s 
Monday, January 16th.—At 3.30 p.m. (Oxford Circus Station). Tramways and 
Light Hailways Association. Visit to the Central I,ondon Railway 
power station. 
Tuesday, January 17th.—At 7.30 p.m. I. E. E. (Manchester). Mr. Н. W. Wilson 
on '' Electric Driving in Textile Factories.” 
Wednesday, January 18th.—At4 p.m. Society of Arts. Captain L. James on 
„Wireless Telegraphy and War Correspondence.” 
At7.30p.m. I. E. E. (Birmingham). Meeting. 
Friday, January 20th.—At 9 p.m. Royal Institution. Prof. Sir James Dewar оп 
* New Low Temperature Phenomena.”’ 


a 


Accident.—A heavy motor wagon belonging to the 
Southend Corporation dashed against a portable telescopic tower 
used in connection with the electric light standards last Saturday. 
The tower was smashed, and Cox, a Corporation employé who was 
on it, sustained serious injuries. 


e 


THE ELECTRICAL VOLUNTEERS. 


Тнк following orders are issued for next week :— 


Mondas, January 9th..-*A" Company; Hecrüits' drill, 6 p.m. Technical 
instruction, 7 p.m, 


Tuesday, January JO0th.—*" B" Company: Recruits’ drill, 6 p.m. Technical 
instruction, 7 pm. Medical inspection for recruits and Special Service 
Bection, 7 p.m. 


Wednesday, January lith. Instructional drill, Westminster Hall, 8 p.m. Doors 
open 7.45. Plain clothes; rifles without slings. 


Thursday, January 1?th.—'*C" Company: Recruits’ drill, 6 p.m. Technical 
instruction, 7p.m. Lecture by Sapper Watsham on“ street Lighting Con- 
trol Gear." 


Friday, January 13th.—' D" Company: Recruits’ drill, 6 p.m. Technical 
instruction, 7 p.m. | 


Saturday, January 14th,—Week-end clase, 
\ J. J. F. O'SHAvGANESSY, Captain. 
` For O. C. E. E. R. E. (V.). 


NOTES. 


The European Glow Lamp Syndicate, — Various 
difficulties have arisen in connection with the international glow 
lamp syndicate, which show that the organisation will not find it 
an easy matter to maintain its monopolistic position on the Euro- 
pean continent, where it carries on business in Berlin as a company 
under the title of the Verkaufsstelle vereinigter Gluhlampen 
Fabriken. In the first place, differences took place between tbe 
constituente— German, Austrian, French and Datch makers—and 
one of them proposed the dissolution of the combination several 
monthe ago, but this was rejected by the others, and the syndicate 
has continued in existence. Secondly, a Vienna firm has brought 
an action in the Austrian capital, and not in Berlin where the com- 

ny is domiciled, in order to secure a declaration that the syndieate 
is invalid, owing to the withholding of agreements said to bave been 
entered into in secret prior to its formation. The action is still 
proceeding, and the period of its termination seems uncertain. 
In the third place, the Compagnie Générale d’Electricité, of Paris, 
which is taid to have been granted certain concessions for the French 
market, bas withdrawn from the syndicate because the latter 
declined to accede to further demands which were put forward by 
the French company. The concessions have now lapsed, and the 
French market stands open for the syndicate to compete with the 
French company from the present time. In the fourth place, the 
Austro-Hungarian Association of Electricity Works, which representa 
all the lighting stations in those countries, has taken determined 
action against the syndicate, by the formation of acommon purchas- 
ing bureau for glow lamps in order tv present a united front in 
dealing with the syndicate. Some time ago the Association con- 
ceived the idea of erecting a lamp factory on its own account for 
the supply of the customers of the Austro-Hungarian lighting 
stations, but the proposal has been abandoned on the ground that 
such a factory would serve no special purpose on the possible 
collapse of the syndicate. On the other hand, it was shown that no 
capital expenditure would be needed in the establishment of a 
purchasing bureau, and that the latter would still be of benefit when 
the syndicate, where “ferment” has already begun, should no 
longer exist. The prospect of such a bureau being established is 
said to have resulted in concessions on the part of the syndicate, 
but as these are considered to be inadequate, the bureau bas been 
formed in Vienna under the title of the Gluhlampen Einkaufe 
Genossenschaft for the purpose of enforcing, if possible, the claims 
of the lighting companies. The purckasing bureau intends to take 
steps to ensure that the lamps supplied by the syndicate fulfil the 
technical conditions in regard tu lighting power, durability and 
economy in the consumption of energy, and testing places have 
been arranged for this purpose. The bureau, which has àlso already 
obtained certain concessions in prices, has been entrusted by the 
Austro-Hungarian lighting works with orders for meeting their 
lamp requirements down to the end of next September, in order 
that the ascertained quantity may then form the basis of one 
contract with the syndicate, if the latter should still be in existence 
at that period. i 


Fire- and Water-proof Dynamos.—To what extent 
modern electrical machinery will stand ill-usage is strikingly demon- 
strated by an incident that occurred recently in the United States. 
The New England Building at Cleveland, Ohio, is electrically lit 
throughout by a plant consisting of three Westinghouse 62 5-K w. 
engine-type generators installed in the basement, which, through 
some ACA саго, recently became the scene of a rather serious fire, 
The temperature to which the machines were subjected was sufficient 
to completely burn away the insulation on the outside of the field 
coils; and for an hour they were played upon by віх hose-pipes. 
Yet, within an hour after the extinction of the fire, the first of these 
mactines was carrying its full load, and another followed suit in a 
short time, the two dealing with the entire lighting of the bnilding 
that, under normal conditions, was negotiated with three machines. 
With tbe exception of the outer layer of the field coils, which was 
burnt away, the insulation was fire-proof and easily withstood a tem- 
perature that was sufficient to barn and blister the paint on the 
frames. І 
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Heavy Motor-Cars.—The Local Government Board has 
agreed upon regulations for heavy motor traffic, which will come 
into force on March 1st. The Heavy Motor-Car Order, 1904, em- 
bodying these regulations, will be placed on sale shortly. The 
weight of a motor-car, anladen, is now raised to 5 tons, At the 
game time a corresponding increase is made in the limit on the joint 
weight (unladen) of the motor-car and trailer—namely, from four 
tons to 63 tons. The total weight of car and load is limited to 12 
tons, and the weight borne on any axle is not to exceed 8 tons, or 
the registered axle-weight. Special provision is made for the par- 
poso of securing a proportionate width of tire and suitable speeds. 

new regulations are made under Sec. 6 of the Locomotives on 
Highways Act, 1896, and consequently any breach of them will be 
punishable by а fine not exceeding £10. 


South African Notes (from our Durban correspon- 
dent).— East London (Cape Colony).—When an electric car was 
descending Beach Hill on December Qnd laat, an eye bolt in con- 
nection with the brake snapped, and the car rashed away at great 
speed. Instead of taking the curve at the foot, it left the track 
and ran straight on, dashing into a railing and coming to a stand- 
still on the edge of а steep bank. A little farther on it would have 
overbalanced and fallen on the rocks below. Fortunately, there 
were no paesengers in the car. 

Pietermaritzburg ( Natal).—At a meeting of the Town Council on 
December 6th the tramway manager submitted estimates of the two 
proposed echemes for the Park extension. The cost of the two 
schemes was stated as follows :— . 


Scheme No. 1.— Track ese ae ee ee ee £2,771 
Poles, wires, feeders, &с. .. 28 9с0 

. Total .. АА .. £3,671 

Less material in hand v T" 883 

£2,783 

Scheme No. 2.— Track ee е 0 ee . ee £3,887 
Polee, wires, feeders, Kc. so 1,100 

Total .. E .. £4,987 

Less material in hand ET 25 1,000 

£3,987 


The manager recommerded the adoption of No. 1 scheme, as it 
will be possible to use the discarded Vignole material, taken up 
from Railway Street. The Government engineer bas inspected the 
site, and approves of the Vignole construction, which will be 
laid at the side of the existing road, provided the rails are kept 
fash with the ground. A further recommendation by the tram- 
way manager was the letting of tram poles for advertising pur- 
poses, by which means an annual revenue of £600 was estimated. 

th recommendations were spproved of by the Council. The 
chairman of the Tramways Committee submitted the receipts from 
the tramways for the first month, November. The total receipts 
were £1,263 14s. 2d. ; of this sum £867 138. 1d. covers the expenses, 
and the remainder goes towards interest and depreciation. 

Durban (Natal) —The report of tbe borough electrical engineer 
for the municipal year ending July 31st, 1904, bas just been issued, 
and shows the very great progress that bas been made in the elec- 
tricity department, especially in the last two or three years. At 
present these works are the largest of avy in South Africa, and 
have an up-to-date plant. The total units sold for the year 1898 were 
184,111, bat for the year under review they amount to 3,787,675 units. 
The increase is partly accounted for owing to the curreat supplied for 
thetramways. In 1898 there were 200 consumers, who this year number 
9,586. There were 60 arc lamps used for street lighting in 1898, 
bat there are now 250 arc and 900 incandescente. The revenue has 
increased from £5,846 to 269 053, while the capital cost, per kilowatt 
compares very favourably with home towns. Since the introduc- 
tion of electric trams the use of electricity for motive purposes has 
developed very largely, and the demand is still very great. The 
price charged is 2d. per unit, plus a standing charge of £5 per 
borse- power per year. The cost of generation for the tramways is 
ehown at 1°37d. per unit, to which has to be added the interest and 
depreciation. The cost of current for private lighting is shown at 
638d. per unit. The cost of street lighting per unit is given as 
423d., which includes all charges. 


Beware Gas !—The past week or two has been excep- 

tionally trying to illuminating concerns, and it is, therefore, not 
that the gas supply in the Hast-end of London should 

have failed in the hour of stress, leaving all those districts unpro- 
vided with the electric light in comparative darkness. : 

In Manchester, owing to the abnormal consumption of gas, it was 
necessary to curtail the street lighting to a considerable extent. 

During the last week of the old year, two persons were suffocated 
through leaking gas in North London, a 3-in. gas main under the 
road baving broken; in South London an eight-roomed house and 
ita contents were wrecked by a gas explosion, the occupier being 
blown a considerable distance and eeriously burned; in Hornsey 
Rise another residence and its contents were wrecked through а 
similar cause; а gas explosion occurred at the house of the Amorican 
Consul at Cardiff, and at Bloxham, near Banbury, the manager of 
the local gas works was killed by a similar explosion. On the 3rd 
inst. an inquest was held at Lambeth on the body of Bernard G. 
Tayler, an electrical engineer employed by the L.8.W. Railway Co., 
who was suffocated by fumes from a geyser. 


Mishap on the Central London Railway.— For 
several hours on Wednesday traffic was nded on the Central 
London Railway between the City and the tish Museum Station. 
While an empty train was being shunted at the crossover at the 
Bank Station, ons of the cars jumped the metals, 


4 New Fire Alarm.— An evening contemporary says 
that an improved and very sensitive fire alarm has been brought 
out by а Danish inventor. It only acts when a sudden wave of heat 
is generated. A U-tube 4 in. high is tilled with mercary, the upper 
parts containing sulphuric ether, and both ends being closed. One 
side of the tube is covered with a non-conducting material. An 
even and gradual rise of temperature warms the entire apparatus, 
but a sudden rise of temperature vaporises the ether under the unpro- 
tected glass, forcing down the mercury and ringing an electric bell 
by the closing of a local contact. 


Lectures. — A course of three Christmas lectures, 
intended for juveniles, was begun at the London Iustita- 
tion on Monday, by Mr. Eric Stuart Bruce, on ‘Balloons, Airships 
and Flying Machines.” In the courae of his lecture Mr. Bruce 
explained his system of signalling by means of captive balloons, 
signals being given on the Morse or other code by theaid of a group 
of electric lamps in the interior of & balloon. 


Appointments Vacant.—Assistant in charge of meter 
department at Hammersmith (50s.); second assistant electrical 
engineer for Bradford Corporation (£250) ; tbree assistants (one at 
£200 and two at £150) for the City and Guilds Electrical Engineer- 
ing Department, Exhibition Road ; switchboard attendant for Carlisle 
(25в.) ; mains superintendent for Partick (£120). 


Para Rubber in Ceylon.—The success which has 
attended the experimental cultivation of the Para rubber tree iu 
Ceylon and the Straits Settlements has attracted the attention of 
planters in all tropical countries suitable for its growth, and at the 
present time numerous plantations of the trees are being established 
in different localities. A series of articles in the Ind ia - Rubber and 
gulta- Percha Trades Journal is summarised in the Bulletin of the 
Imperial Institute tor September 29th, from which we obtain the 
following particulars :—Experimente have shown that in Ceylon the 
tree will thrive and furnish paying quantities of rubber when planted 
upon hill sides up to 2,700 ft., and it is atill undecided whether its 
cultivation can be successfully undertaken at higher altitudes. The 
seeds are usually sown in nursery bedr, situated upon good land 
which is fairly level and has a supply of water conveniently at hand. 
The average height of the plants when 10 months old, it the seeds 
have been sown 6 іо. apart, is stated to be 6 ft. When the plants 
are about 5 or 6 ft. high they are transferred to their permanent 
positions, previous to which the stem is usually cut off about 18 in. 
above the soil, and has no leaves up to that height at the time of 
planting. From the results obtained in Ceylon it is suggested that 
the trees should be placed 15 ft. apart, giving about 200 trees per 
acre. Trees planted 30 ft. apart grow much faster and bigger thau 
when they are closer together, but in this case there are only about 
50 trees per acre, and the return per acre is considerably less. 
Trees planted 15 ft. apart have given au average yield of 1 lb. of 
rubber per tree. The trees are tapped for the first time ia their 
seventh year, at which age a large proportion should have attained 
the necessary size of at least 18 in. in circumference. In Ceylon 
the uaual method of tapping is by a series of V-shaped incisions, a 
tin cup being fixed below each in order to collect the latex. The 
incisions are made in vertical rows down the trank, about 1 in. 
apart, and each limb of the V is from 2} to 3 in. in length. Usually 
four rows of incisions are made, each of which contains 60 distinct 
cuts, making a total of 240. The tapping process is spread over & 
period of about two months, and it is claimed that this method 
yields much more rubber than the older practice of making а larger 
number of incisions at once. After four or six monthe’ time the 
trees are again tapped, the now incisions being made between the 
previous rows. The results of tapping experiments show that a 
tree will give about 8 ozs. of rubber in its seventh year and 10 ozs. 
in the next; trees from 9 to 11 years old will, if carefully tapped, 
furnish 14 lbs. per tree during the year, and there is no considerable 
average increase on this yield from trees 11 to 13 years old, asthe latter 
give from 14 to 2 lbe. of rubber per tree. The process employed for the 
preparation of the rubber from the latex isextremely simple. Thelatex 
is first strained through a sieve with fine mesh, in order to free it 
from all extraneous solid matter, and is collected in circular 
enamelled basins about 10 ір. in diameter and 2 in. deep. The 
latex is allowed to stand without any addition until the next 
morning, by wbich time it has coagulated spontaneously, and the 
cake of rubber is found floating on the liquid. The cake is then 
lifted out and placed upon a sloping table to drain, the removal of 
the water being facilitated by pressure, first with tbe hands and 
finally with a wooden roller. The liquid which is expressed from 
the cakes is collected and allowed to stand for some time, when а 
further quantity of rubber separates, amounting to 1 or 13 lb. for 
every 30 Ibs. of cake rubber. After the water bas been thoroughly 
removed from the cakes, they are placed upon sloping tables for 
about 48 hours, and while still soft they are usually branded with 
the name of the estate. The cakes are then transferred to wire 
trays for 24 hours, and are finally hung up on wires in a darkened 
room and allowed to dry until they are quite clear. “ Biscuits " 
four to the pound require over three months to dry perfectly clear, 
ifartificial drying is not employed, whereas if made eigbt to the 
pound the operation is complete in six weeks. For export the 
biscuite are usually packed in small boxes holding about 400 cakes 
or 50 lbs. of dry rubber. The quality of the rubber produced upon 
& certain estate is indicated by the fact that the average price 
obtained for all the rubber exported during 1903 was 4°. 14. per lb. 


It is estimated that to open up an estate of 200 acres in Ceylon 


with rubber trees, and to maintain it to the end of the sixth year, 
will cost Rs. 63,990 or about £4,200, Of this amount Rs. 28,990 is 
allotted for the first year’s charges, whilst the subsequent upkeep is 
estimated at Re. 7,000 per annum. 
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Electro-deposition of Cadmium.—A note published 
by Dr. A. Fischer in a recent number of the Chemiker-Zeitung 
describes an improved bath for the electro-deposition of this metal. 
Articles which have to be protected from rust, and to which it is 
not desired to apply a film of sinc—either because the latter is too 
brittle or too unsightly—may advisedly be given & coating of cad- 
mium. Cadmium is negative to sinc, but positive to other metals, 
and it therefore prevents their oxidation, though not quite so 
powerfully as sinc. A layer of cadmium is very suitable for appli- 
cation to bridles, and other portions of horse harness constructed of 
iron. A better bath than that prescribed by Russell and Woolich 
is prepared by dissolving 32 grammes of cadmium chloride, or an 
equivalent quantity of any other soluble salt, in about 500 cc. of 
water, and adding an excess of a solution of sodium carbonate. A 
cadmium carbonate falle, which is almost normal in composition ; 
it is well washed, and dissolved while still moist in a liquid con- 
taining 50 grammes of potassium cyanide per litre, warmth being 
employed to assist in the dissolution. The bath is used at a tem- 
perature of 40° C., with a cadmium anode, and a current of 4 or 5 
volts. The deposit can be scratch-brushed, and polished on a greasy 
buffing wheel. Itthen has a tin-white colour, but is harder than 
that metal. Cadmium may also be applied to copper or brass 
objects, eitber alone, or in combination with other metallic 


deposits, &c. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELEoTRIOAL Китим posted as to their movements. | 


Central Station Engineers.— Dartford U.D.C. has 
declined to grant any extra remuneration to Mr. A. J. O. WATER- 
LAND, the late electrical engineer, in respect of extra services 
rendered in connection with the erection of special machit ery. 
Mr. Waterland, in his application, stated that he had saved the 
Council something like £500, but the Council felt tbat, as Mr. 
Waterland had agreed to give his full time to the Council's work, 
the application should not be entertained. 

Mr. A. WABDBRUP, an assistant at the York electricity works, has 
received a better appointment at Elland. | 

At a meeting of the Bridgend Council last week, the resignation 
of Mr. F. C. WILIAMe, the town’s electrical engineer, was received 
and accepted, he having obtained an appointment in Natal. 

Mr. W. L. Tumain has been promoted from the post of senior 
charge engineer to be station superintendent at the Newport (Mon ) 
power station, Corporation Road. 

Mr. A. J. Аввлнам, chief assistant, Partick, has been appointed 
chief electrical engineer to the Lanark County Council, to take 
charge of their electric light and destructor station at Cambuslang. 


Tramway Officials.—Mr. A. A. BLACKBURN, A. M. I. E. E., 
car-abeds superintendent of the Manchester Corporation Tramways, 
has been appointed to the position of car works superintendent to the 
Belfast Corporation Tramways, at a commencing ralary of £300 per 
annum. Mr. Blackburn has been with the Manchester Oorpora- 
tion Tramways for 24 years. He takes up bie new duties on 
February 1st. 

Mr. Нлвогр W. Вкүмоов has been appointed to the post of car- 
shed superintendent at Blackburn. 


General. — Mr. WirLiAM Jones, the secretary of the 
Metropolitan District Railway Co., retires from active service as 
from Monday next, and the directors have appointed Mr. JOSEPH 
САВТЕВ to succeed him. 

On December 29th, at Oldham, Mr. Sypnzy Номрнввүв, chief 
electrician for Kynoch, Ltd., Thames Factory, Essex, was married 
to Miss Annie Woodcock, of Royton, Lancs. 

We understand that Mr. F. R. Davenport, who for many years 
has been with the British Thomson-Houston Co., and latterly 
manager of their London office, has accepted a position with the 
firm of Peter Brotherhood, engineers, Westminster. 

Bir WiLLIAM J. Corrzrss, M.D., D.L, J.P, chairman of the 
Education Committee, Loudon County Council, will be the guest 
of the Municipal and County Club, Whitehall Court, at their next 
House Dinner on Friday, January 27th. 

Mr. Нлвоір F. DELL, managing electrical engineer to Mesers. 
Smirnoff & Bons, of 8:. Petersburg, was married on December 28th, 
to Miss May Lingard, youngest daughter of Mr. С. Lingard, of 
Annolovo, Pablofsk, St. Petersburg. 

Mr. STamLEX J LEECH bas resigned his appointment with the 
British Electric Traction Co. as manager ana engineer of their 
Weston-super-Mare and District Electric Bupply Co. (lighting, 
power and tramways). Не bas beld the appointment for five years, 
duperintending ali the original cunsiruction work, power house, 
mains, &с.; and later, the equipment of the tramways, and 
managing all departments. He has resigned in order to enter into 


partnership with Mesers. J. B. Saunders & Oo., of 1, Palmer Street, 


Westminster, railway telegraph engineers and general contractors 
(established 1856). His new address is 1, James Btreet, Cardiff. 
We are pleased to learn tbat Mr. BigNBAUM, of the Berliner 
Telephone Manufacturing Со, who recently underwent an 
operation for appendicitis, is now well on the way to recovery. 


Mr. Монтлаов Tasor Picxsroxr, of Edinburgh, was married 
at Platt Church, Rusholme, on December 27th, to Grace Elizabeth, 
daughter of George Fsdaile, Esq., The Old Rectory, Rusholme. 

Mr. A. WaLKINGTON bas been granted an honorarium of £20 by 
the Btalybridge, Hyde, Mossley and Dukinfield tramways and 
electricity board upon the termination on December 31st of his 
engagement as chief clerk to the engineer-in-chief during the con- 
sulting period of three years. 


Obituary.—The death took place on 2nd inet. at Lady 
Frere, South Africa, of Mr. Новквт 81м, electrical engineer, at the 
early age of 29 years. Оп (ре completion of his apprenticeship he 
attended the Electrical College, Glasgow, under Prof. Jamieson, 
and later was appointed to the charge of tne electrical works at the 
Clydebank shipbuilding yards. Thence he went to Brighton 
Corporation Electricity Works. He afterwards received the 
appointment of inspector of electrical mains in Edinburgh. While 
acting in that capacity his health failed, and, in the hope of recu- 
perating, he took a situation at Falkirk as engineer at the new elec- 
trical station in that town. The exposure to which he was subjected 
while the works at Falkirk were getting into order weakened his 
system, and he went home to Aberdeen. In September, 1903, he 
went on a visit to Lady Frere, East London, and then to 
Kimberley, returning later to Lady Frere where he died. 

We regret to record the death of Mr. FRupenick Evameron, of 
the firm of Elkington, Ltd., electroplate manufacturers. Mr. 
Elkington, who died on Monday at his residence near Kidder- 
minster, was in his 79th year. 


NEW COMPANIES REGISTERED. 


Meadows, Teeton & Minshall, Ltd.  (83,006).— This com- 
pany was registered on December 23rd, with a capital of £1,000 in £1 shares, to 
acquire the business carried on by W. A. Meadows and H. W. Teeton, as 
“ Meadows å Teeton," at 7-9, Albion Street, Hanley, and to carry on the busi- 
ness of electrical and mechanical engineers, manufacturers of, and dealers in, 
electrical, magnetic, telegraphic, telephonic and other appliances, makers of 
steam, hydraulic, pneumatic and other engines, generators, and suppliers of 
electricity, manufacturers of electric lamps and fittings, &c. The first sub- 
Scribers (each with one share) are: - W. A. Meadows, Fenton Hoad, Hanley 
electrical engineer; H. W. Teeton, 32, James Street, Stoke-on-Trent, electrical 
engineer; G. A. Minshall, 24, Bagnall Street, dx. electrica) engineer; Mrs. 
L. C. Bagnall, 24, Bagnall Street, Hanley; Miss F. Horrobin, 82, College Road 
Whalley Range, Lancashire; W. Tecton, Stafford Street, Hanley, draper; and 
Mrs. К. Meadows, Fenton Road, Hanley. No initial public issue. Registered 
without articles of association, Registered office, 7, Albion Street, Hanley. 


E. P. Gascoigne & Co., Ltd. (83,020).—This company was 
registered on December 24th, with a capital of £3,000 in £1 shares, to an 
agreement with E, P. Gascoigne and E. B. Wade, and to construct, lay down, 
establish, fix and maintain cables, wires, lines, accumulators, lamps and works 
for the generation, accumulation and distribution, and supply of electricity, 
and to carry on the business of electric lighting contractors, electrical engineers, 
electricians, &o. The first subscribers are:—E. P. Wade, Wembley Croft, 
Wembley, mechanical engineer, 760 shares; D. W. Forbes, 21, Greenhill Road, 
Harlesden, N.W., Colonial Bank official, 1 share; С. C. Hayes, Hallowen, 
Talbot Road, Wembley, clerk, 1 share; J. W. Dickson, ‘4, John Street, Bedford 
Row, W.C., solicitor, 1 share; L. C. Tree, 3, Penwoitham Road, Streatham, 
S.W., managing clerk, 1 share; G. D. Moore, Avonhurst, Marlborough Road, 
South Croydon, electrical engineer, 1 share; and F. Hawksley, Cranleigh, 
Harcourt Road, Wallington, Surrey, artist. No initial public issue. The 
number о! directors s not to be less than two nor more than five; the first are 
E. P. Gascoigne, managing director, and E. P. Wade, secretary ; qualification, 
£500; remuneration as fixed by agreement. 


Bergtheil & Young, Ltd. (83,061).—This company was 
registered on December £Oth, with a capital of £40,000 in £1 shares, to acquire 
the business of electrical engineers and contractors carried on at 12, Camomile 
Street, London, and at Cleveland Buildings, Manchester, aa Bergtheil and 
Young," to adopt an agreement with the said vendors, and to carry on the 
business of manufacturers of, and dealers in, all kinds of electric, magnetic, 
galvanic, chemical, and other machinery, apparatus and appliances, to. The first 
subscribers (each with one share) are :— A. Bergtheil, 12, Camomile Street, E.C., 
enginaer; Н. W. Young, 12, Camornile Street, E.C., engineer; E. Bergtheil, 19, 
Camomile Street, E.C., contractor; C. Е, W. Ogilvie, 30, Budge Row, E.C., 
solicitor; 8. G. Leach, 12, Camomile Street, E.C., engineer: J. W. Stourbridge, 
12, Camomile Street, E.C., engineer; and A. G. Elliott, 12, Camomile Street, 
E.C., engineer. No initial public issue. The number of directors is not to be 
less than three nor more than five; the first аге A. Berztheil, Н. W. Young, E. 
Bergtheil, and one other to be appointed by them; qualification, £1,000; 
remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Totnes Electricity Supply Co., Ltd. (62,693).—This com- 
pany' s annual return was filed on November £0th, when 1,207 shares had been 
taken up out of a nominal capital of £10,000 in 10,000 shares of £l each. £1 
per share has been called up, and £1,200 has been received. £7 remains in 
arrears. No mortgages or charges. 


Bullers, Ltd. (62,020).— This company's annual return was filed 
on December 28th, when 16,000 ordinary, and 15,000 preference sháres had been 
taken up out of a nominal capital of £400,000 in 20,000 ordinary, and 20,000 
preference shares of £10 each. £10 per share has been called up on seven 
ordinary, aud £16,000 preference shares, resulting in the receipt of £150,070. 
14,993 ordinary shares are considered as fully paid. No mortgages or charges. 


Thompson, Ritchie & Co., Ltd. (35,835).— This company’s 
annual return was filed on December 28th, when 200 preference, and 140 
ordinary shares had been taken up out of a nominal capital of £5,000 in 900 
preference, and 800 ordinary shares of £10 each. £10 per share has been called 
up on 170 shares, resulting in the receipt of £1,700. 170 shares are considtred 
as fully paid. Mortgages and charges, £1,900. 


Walsall Electrical Co., Ltd. (37,696).—This company’s annual 
return was filed on December 16th, when 12,000 ordinary and 4,850 preference 
shares had been taken up out of a nominal capital of £25,000 in 25,000 shares of 
41 each. 41 per share has been called up on 10,000 ordinary and 4,890 prefer- 
ence shares, resulting in the receipt of £14,880. 2,000 shares are considered as 
fully paid, Mortgages and charges: £4,000, i 
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North West London Electric Supply Co., Ltd. (75,501).— 
Issue on December 7th of a 5 per cent. prior lien debenture for £10,000, part of 
series created August 4th, 1904, to secure £20, Property charged: The 
company's undertaking and property, present and future, including uncalled 
сар. No previous issue of same series, А trust deed dated December 7th, 
1904, securing the above mentioned series of £20,000 prior lien debentures, has 
also been registered. Property charged: Leasehold hereditaments and pre- 
mises known as 2, Rosemount Road, with fixed plant and machinery and fir- 
tures thereon, the benefit of an agreement dated January Blst, )E96, and the 
company's good will. rights and general asset», present and future, including 
uncalled capital. Trustees: A. H. P. Strickland and P. A. M. Hoare, both of 
Wi, Fleet Street, E.C. 


Newcastle and District Electric Lighting Co., Ltd. 
(IR, O. Issue on December 16th of а 4 per cent. debenture for £250,000, 
part of series created January goth, 1893, to secure not more than one-half the 
paid-up capital. Property charged : The company's undertaking and property, 
present and foture, except uncalled or unpaid capital (as a first and floating 
security). Holders: Lloyd's Bank, Ltd., Lombard Street, E.C. No trustees, 
Previously issued of same series: £11,085. a 


Electric Lamp Renovating Co., Ltd. (77,552).—A debenture 
dated December 10th, 1904, to secure £1,000, charged on the company's 
undertaking and 1 rty, present and future, inoluding uncalled capital, has 
been registered, Holder: В. C. Bell, 4-6, Warwick Court, Holborn, W.C. 


ELECTRICITY SUPPLY AND TRAMWAY 
ACCOUNTS. 


Сомрлвир with the very substantial advances 

Wolverhampton made during :1903, the returns of 1904 are 
Municipal eomewhat disappointing. The increased out- 
Electric put bas not benefited the department's revenue 
Lighting and appreciably. It is satisfactory to note that the 
Tramways. working costs stand at the same total figure as 

in 1903 (despite increased output), and the 

gross profit is consequently a slight improvement on that year. 
After meeting financial charges, a balance remains on tbe year's 
working of £2,925 (including amounts provided against bad 


GENERAL STATEMENT. 


— . di —ä—— — — 


For 12 months ending March 31st ... 1904. 1903. 
Length of route... © pis ..| 10 miles. 7 miles. 
Total length of track xd m" 13 „ 1 5i 
Number of cars in use m ps 15 14 
Car-miles run  ... d me es 507,527 417,335 
Passengers carried per annum... . . | 4,555,435 4,263,066 
Capital expended to date 888 — £147,552 
Total receipts ... ds К ito £23,523 £21,353 
Working expenses s i wes £14,911 £12,670 
Gross profit vee sie E Ст £8,612 48,683 
Income per car-mile pu s 11:10d. 12:284. 
Working expenses per car-mile ss 7:05d. 7 28d. 
Interest and sinking fund per car-mile 3:06d. 2 94d. 
Total expenses per car-mile ... ses 107114. 10:22d. 
Profit or loes per car-mile m x 4- 0 994. + 2 06d. 
Cost of energy per car-mile ... TA 2:53d. 2:80d. 
Average fare per passenger  ... е 12d. 1:24 
Revenue per mile of route 835 £2,352 | £3,050 
Expenditure per mile of route жуз £1,491 ! £1,810 
Total units used.. . | 776,358 612,240 
Units used per car-mile Р aie 1°53 | 1:46 
Percentage of working ex'es to receipts 63 | 59 

— . — a t 
Pnorrr BTATEMNNT. ) 
Interest, &c. ... ry T m AES we £3,917 
Binking fund ... e ЗЕ" se 880 say 1.571 
Sundry isi iis m iss b 1,000 
Renewals fund, &c. ... bus wale би "^ 3,214 
Deficit on year's working... T T . —1,090 
Gross profit  .. — se er 


£8,612 


diebta). 


The prices charged are :—5d. and 23d. per unit; power 2d. and 1d. 
per unit, maximum demand system ; traction, 12d. to 14d. per unit. 
Mr. C. E. C. Shawfield is the borough electrical and tramways 


engineer. 


GENERAL STATEMENT. 


CITY NOTES. 


South Lancashire Tramways Co. 


A BiLL is being introduced next session by the South Lancashire 
Tramways Oo. with reference to tbe financial position of the con- 
cern. It appears from the preamble that the South Lancashire 
Tramways Co, which bas a very extensive system, is authorised 
under various Acts to raise capital to the extent of £1,450,000, and 
of this, £489,944 has been issued to the South Lancashire Electric 
Traction & Power Co., Ltd., which has constructed a large propor- 
tion of the tramways authorised by the Acts. In 1896 the Lan- 
cashire Light Railway Co., Ltd., got an order empowering them to 
conetract a light railway from Liverpool to Prescot, and it has 
issued shares to the amount of £49,377 to the South Lancashire 
Electric Traction Co. The South Lancashire Electric Traction Oo. 
has issued ordinary shares to the amount of £250,000, preference 
shares to the extent of £110,132, and debenture stock to the amount 
of £600,000; but, as the company was unable to pay the debenture 
interest, a receiver bad been appointed. The South Lancashire 
Tramways Co. is seeking to acquire the assets of the Traction Oo. 
and the undertaking of the Lancashire Light Railwaye Co., and to 
enable this to be done and also to enable authorised tramways to be 
constructed, the company wants power to rearrange its capital and 
to create and issue debenture stock.— Financial Times. 


For year ending March 81st— 1904, 1909. 
Total capital expended ... sse „ 145,415 £136,086 
Number of units sold— 
Private lighting us ке eos 1,099,172 926,634 
Public lighting... ede m T 96,264 85,765 
Traction i» 195 a .. 776,358 612,240 
Total number of units sold .. 1,971,794 1,624,639 
Equivalent No. of 8-c.P. lamps connected 64,382 54,578 
Number of public lamps ... те — 55 arc 53 arc 
38 inc. 22 inc. 
Maximum load in xw. 1,295 1,190 
Revenue account— 
Groes revenue vis - „% 921,700 £21,147 
е expenditure... T ve. 10,087 £10,087 
» profit... 880 - „ £11,618 £11,060 
Average price obtained per unit— 
Energy per meter (lighting & traction) 2:554. 304d. 
Public lighting - - Cee 3°22d. 375d. 
REVENUE Account FOR YBAR ENDING MancH 318т, 1904. 
Gross revenue бе - .. £21,700 264d. per unit. 
Works and distribution costs (including 
public lighting)... kin .. £7,567 = 92d. „ 


Total working costs  .. ee „ £10,087 = 122d. „ 


Prorrr STATEMENT. 
Interest сп 10206, &c. ase та ses „ 4,415 


Binking fund PP sas as ste 4,881 
Interest, &c., accumulated ... PI ж: s — 608 
Balance on year’s working... E pis sae 2,925 

Gross profit. ... * £11,613 


- 


2 
—— — — — MÀ S 


Cleveland and Durham Electric Power Co. 


AN extraordinary general meeting of this company was to be held 
on Wednesday, at Middlesbrougb, to consider resolutions for the 
creation of £156,000 debentare stock bearing interest at the rate of 
5 per cent. per annum, to form part of the £333,333 which the com- 
pany is empowered to borrow under the Act; also that the 
debenture stock be issued as soon as tbe power to issue becomes 


exercisable. Another resolution was to authorise the 


directors to 


dispose of the debenture stock on terms likely to be most advan- 


tageous to the company. 


Wolverbampton’s tramway returns are always of interest to tha 
engineer, doubtless on account of their association with the Lorain 
system, to which, for better or for worse, the Corporation bae 
pledged itself. Practically, this year's working differs little from 
its predecessor. The gross profit shows a decreate both in total 
and per car-mile, against which must be ret somewhat improved 
total working coste—the result, however, being a smaller net 


balance than in tbe previous year. 


Tbe department wisely contribufes some £3,200 towards a 
renewals acconnt (amounting, with a previous balance, to £4,518), 
and hence creates a deficiency on the year's working. 

М». W. A. Luntley is the tramways manager. 


Manx Electric Railway Co. 


Тнв report for the year ended September 30th last, showed 
that the gross receipts for the year amounted to £30,818, and 
the gross expenditure to £17,279; leaving the net earnings £13,533. 
Deducting from thie the debenture interest (£8,963 13s. 6d.) and 
tbe amount placed to renewal fund (£1,000), there remained a net 
balance of £3,576 from this year’s net earnings. Adding to this 
the amount brought forward from last year (£3,266), there was a 
disposable balance of £6,841. Out of tbis the directors had paid 
tbe preference dividend, amounting to £6,060 10s. 4d., leaviog & 
balance of £780 8s. 6d., which they proposed should be carried to 
next year’s acconnt, 

" During the year a large amount bas been spent ont of revenue 
in raising and ballasting the Douglas and Laxey track, end also the 
Bnaefel! Mounts in track, and the whole line has been kept in A 
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good state of repair. Upon capital account there has been 
expended during the year £20,414 in the completion of the new 
generating plant and equipment, on rolling stock, erection of car- 
sheds, goods sheds and other works. The sum of £1,000 has in 
addition been set aside, out of revenue, towards a renewal fund. 
This year the company has had the benefit of the running of the gene- 
rating plant, whereby the power costs have been greatly reduced." 


Mr. E. Schenk presided on Tuesday at a meeting held at 78, Corn- 
hill, and he said that during the past year some rather exceptional 
expenditure had been incurred, which it had been thought prudent 
to meet out of revenue. The outlay was mainly in connection with 
maintenance and renewal on the Snaefell Mountain track and other 
portions of the line which bad been allowed to fall into an almost 
dangerous condition prior to the period at which this company took 
over the undertaking. The new generating plant at Laxey had 
been installed, and the result in respect of the power expenses had 
fully come up to expectations. A considerable addition had been 
made to the rolling stock, and new waiting rooms and refreshment 
rooms had been constructed at different points along the railway. 
It was disappointing that there was a decrease in the number of 
visitors to the Iele of Man, and the passengers carried over the line 
were about 85,000 fewer than in the previous 12 months, The stag- 
nation in the cotton industry was particularly prejudicial to the 
prosperity of the Isle of Man. The average receipt per passenger 
last year was a fraction over 14d., so that if there had been no falling 
off in the number of passengers the revenue would have been about 
£5,000 higher. 

The report was adopted. 


Edmundson's Electricity Corporation.—The directors 
of the above company bave declared an interim dividend of 5 per 
cent. per annum on the ordinary shares of this company, payable 
on January 14th, 1905, for the half-year ended September 30th, 
1904, 


City of Buenos Ayres Tramways Co,—The transfer 
of the undertaking of this company having now been completed in 


Buenos Ayres, the liquidators have decided to make the cash dis- 


tribution of 30s. per share under the scheme, and also to convert the 

share capital and debenture stock of the City of Buenos Ayres 

Tramways Co., Ltd., into share capital and debenture stock of the 

City of Buenos Ayres Tramways Co. (1904), Ltd. Mr. John Heaton, 

the chairman of the City of Buenos Ayres Tramways Co. (1904), 

La has joined the board of the Anglo-Argentine Tramways Co., 
td. 


Electric and General Investment Co.— The warrants 
for the interim dividends on the 6 per cent. cumulative preference 
shares and of 10 per cent. per annum on the ordinary shares have 
been duly posted. 


Chelsea Electricity Supply Co.—This company has 
deposited a Bill for introduction into Parliament next session to 
provide for the extinction of the 500 £1 founders’ shares in the 
company. The founders’ shares entitle the holders, subject to cer- 
tain provisions as to the reserve fund, to one-third of the surplus 
profits of any year after the payment of a preferential dividend at 
the rate of 6 per cent. upon the ordinary shares. The Financial 
Times says that ав а result of negotiations between the directors 
and the holders of founders’ shares, an arrangement has been come 
to for the surrender of such founders’ shares in consideration of the 
allotment and issue to the holders thereof of fully-paid ordinary 
ehares in exchange for such founders’ shares in the proportion of 
10 fully-paid ordinary shares of £5 each for every founders’ share, 
and it is expedient that this arrangement should be sanctioned. 
The Bill provides that on "the 30th day after the passing of this 
Act" the founders’ shares shall be converted and the capital of the 
company reduced by £500. 


Schattner Electricity Meter Co. — A meeting of 


this company was held yesterday at Upper Street, N., to confirma . 


resolution passed at the annual meeting changing the name to 
* Engineering Instruments, Ltd." 


G.N. & С. Railway.—In regard to our weekly Traffic 
Returns table the returns of this railway have so far not included 
any amount in respect of G.N.R. season tickets. 
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STOCKS AND SHARES. 


Wednesday Evening. 
Most people interested in stocks and shares are somewhat dis- 
Bppointed that markets should not have moved more rapidly 
upwards than they did when the surrender of Port Arthur was 
announced. Investment securities were the quickest to feel the 
favourable influence, but even in these the first effect wore off 
partly upon the unfounded rumour touching an attempted assassina- 
tion of the Czar, partly by reason of a heavy Irish land issue. 
Money has again become cheaper, and in the conventional words, 
that have a grimly ironical sound in these days of starving un- 
employed, it is a drug in the market. The price lists on the 


succeeding pages show that the demand for the highest-class stocks 
is keen, and several of the debentures now quoted ez interest have 
recovered all or part of the sum deducted. 

Strings of dividend payments have been made during the last few 
days, and one feature of the week is this marking of stockà and 
shares ez dividend. Some part of this money returns to the market 
from whose issues it comes, and acte as a support through the fresh 
purchases made with the cash. The most prominent instance of 
recovery of dividend this week occurs in India - Rubber shares, which 
are still quoted 154, ex 5s. per share. General Electric Preference 
are cxa similar sum, and at 9j they, too, show nochange. In the 
case of British Aluminium Preference shares, the distribution takes 
the share of £5 in Funding certificates. These are called 23-3 for the 
£5 shares, acd the dealers are buyers British Alumininum Pre- 
ference are accordingly marked down 24 at 64. А smart rise in 
Brush Second Debenture took the price to 735, equivalent to an 
advance of 4j, allowing for the 2} per cent. interest. There isa 
bint that the stock may be paid off, but we doubt the truth of this. 

Amongst electricity supply shares, a fresh improvement has taken 
place in Metropolitans apon buying of substantial character, and at 
18} the price is 25s. better. Some people are looking for a10 per 
cent. dividend on the shares. Edmundsons added } at 63, and the 
urban shares are both a trifle harder. About a dozen descriptions 
in this department are quoted ex their dividends or interest, without 
causing any alteration in price beyond, roughly speaking, the 
amount of the distributions. The time for dividend announcements 
in the case of the principal undertakings is nigh at hand, and 
expert opinion in the market assumes that the rates will not vary 
much from those declared about а year ago. If rumour speaks 
correctly, it is not unlikely that there may be several important 
new issues of capital offered before long. St. James's shares at 133 
have lost 53. 

Railway stocks leapt into popular regard juet before the turn of 
the old year, and prices, though showing a disposition to slide back, 
are not badly maintained, taking the market as a whole. Central 
London Ordinary, in electrical stocks, has risen a point (092. City 
and South London is also 1 per cent. firmer at 47, This time last 
year the Central London dividend was at the rate of 4 per cent., 
and the City and South London at the rate of 2 per cent. per 
annum. Central London Deferred, although carrying a full 12 
months’ dividend, continues dull at 85. There is a slight improve- 
ment in East London Ordinary at 52. Districts are 40, and Metro- 
politan Consolidated 984. The latter company’s eleotric trains 
have commenced running between Baker Btreet and Harrow 
stations. Great Northern and City Preferred at 6} remain steady, 
and Speyer’s certificates of the Great Northern and Piccadilly 
Ordinary shares are 9 middle. 

The London Road Car Oo. is offer ir g its unissued share capital 
to its present proprietors at £6, the par value. The old shares are 
now 61, so that there is very little indeed in the form of bonus to 
Road Car holders, whose money is asked in order that the company 
may institute & new service of motor-omnibuses. The vehicles 
plying st the present time between Hammersmith and Oxford 
Circus are attaining rapid popularity for their ease of travelling 
and their speed, and we suppose it will not be long before the 
London General Omnibus Co. makes large additions to ite service of 


‘motor-’buses now running to Piccadilly. 


Cape Electric Trams are weaker at 1% upon what is considered 
a disappointing dividend, but the Argentine varieties are decidedly 
strong. Anglo-Argentine Ordirary have risen to nearly 8, and the 
Preference at 5} are ex 2s. 6d. dividend. Glowing accounts of 
Argentine prosperity bave led to another burst of buying in 
Argentine Railway stocks, and the Traction shares participate in 
this strength to a reflected extent. City of Buenos Ayres Trama, 
however, are quiet at 107, but Buenos Ayres and Belgrano advanced 
to 313, while the Preference are firm at 58 and 5} for A and 
“B” respectively. Metropolitan Electric Trams Debenture is a 
good market at 103, equivalent to 105] with the interest, and 
London Uniteds are a shade up. Calcutta Trams attracted a fair 
amount of business in the vicinity of 83, and British Electric 
Traction Preference rose 1 to 11. 

Another violent flactuation in Anglo-American Telegraph De- 
ferred stock sent up the price a pound to 13j, and the Preferred 
put on j at 1044, taking the Ordinary a point higher to 58. The 
market is speculating ав to the probable dividend for the final 
quarter of the year, and estimates talk of 35s. on the Preferred, 
making 54 per cent. for the 12 months. Except for this activity, 
Telegraphs are quiet, but Telephones tend to improvement. Chili 
Telephones have hardened 4 to 6, and the two leading stocks of the 
National Telephone Co. advanced, the Deferred 13 to 108, while the 
Preferred recovered the j that it fell last week. The 4 per cent. 
provisional certificates of the Debenture stock are all now fully paid, 
and are now quoted at the same price, 1024, as the older 4 per cent. 
Debenture stock. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btook Closing Closing. Business done 


Presens ^ or | Dividends for the last : : week ended 
NAME Quotations Qnotations i 
иво. i аме three years, Dec. 28th. Jan, ith. oe 
1901, 1903. 1908. Нівіов: Lowest 
67.100 African Direct T 4 % Debe. xl ee eo ee ee 100 ee ee 9-е 100 —103 99 —102 xd 
95,000 Amason Telegraph . в shares, Nos. 1 to 95,000 ee ee ба 10 ee coe oe 1 — 1$ 1— 1 Ым к 
119, 7008 Do. do. б 9% Dens., Nos. 1 to 1,360 Red, ee ee ee 100 HL ee oe 5 re TT i ы 
Aneto American Telegraph .. .. «se co Stock | 61s. 60/6 | 61s. 55 — 63 57 — 59 | 
6,105,580 do. 8% Pre. Stock | 6% | 6% | 6% | 1034—1044 104 — 105 1013 | 101 
8,105,580 Be а do, De erred ee oo ee ee ee Stock 2s. 1/- 28, 121 — r 24 19 — 134 123 123 
93,8008 | Oom: —— Мов, 1 to 44,000 .. .. .. e € 5 | б 6 1% bi— 6 . 6l Sta | e 
1B,893,900$ Comrmerc Cable oe ee өе ee ee ee ee ee $100 8 8 * 170 —190 170 —190 oe one 
1,861,200 Do. do, Sterling 600 year 4 % Deb, Stock Red, .. .. | Stock js К 5 93 — 95 92 — M xd P » 
16,000 | Ouba Telegraph We QUE Wer” wa ee. Vee, vem]. dU 4% | 6% | 5% 81 — Pi Hie it YA 87 
000 Do. 10% Pret, .. .. o o о „ A 5 ix js 164— 174 164 — 17. "i F 
19,981 | Direct Spanish Telegraph, Ord. a Е " 25 ze M 5 E ге is 9d— 32 3e — 38 
Do. do. 10 Oum. Pret. oe ee oe ee 6 ee oe ee 71 — ai 1— "i * 
80,000 Do. do. 43 % Debs, a" e сЕ balk. pi 60 > ЯА 5 102 —104 100 — 102 xd — ve 
Di | Direct United States Cable 20 8% | 1% | 3% 104 — 11 16; — 11 . L 
3500 | Direct West India сан. Чі Reg. Deb, within Nos. 1 to 1,200, Red, | 100 72 н i 101 —103 101 —103 EN 77 
4,000,000 | EKastein Telegraph, Ord e es 5 s. о. | Воск [| 796 | 7% | 7% | 135 —158 135 —185 100 Е 
1.965, 555 Do. 5 Proel. Sock © e 0. we | 100 is ae ae S8 — 90 BY — 90 RY нч} 
1,584,645 Do, Mort. Deb, Stock Re. Stoxx T .. 105 —107 105 —107 10; | 1054 
800,000 | Eastern Extension, үч and China Telegraph e ee | 100 7% | 199 | 7% 134— 14 131— 14 134 134 
230.000 Do. 4% Deb, Stock Stoch M 92 Š 106 —108 100 —103 SM E 
800.000 Eastern & Pome Amican Tele. 4% Mt. Db., Nos. 1 to 8 ‚000, red. 1900 100 ee oe ee 101 —103 101 —103 e oe 
900, 0001 Do. Nr. Reg. Mort, Debs, (Mauritius Sub.) 1 to 8,000 | 26 " Ss 3 100 —102 100 —101 " A 
180,277 | Globe Te legraph and ö 9 9 9 05. | 10 | 6% |£3167*| 53% 10$— 1 101— 104 104 1054 
180,043 Do. do. 6 ¥ Pref, oe ee ee ee ee 10 oe 23° 232 11 — l4 l4 zu 14i 111 
150,000 | Great Northern Telegraph, of Copenbagen 10 15% | 19% | 15% 2981— 29} 24 — 29 Ра T 
20 60 Halifax and Bermudas Cable, 4$ % let Mort. Debs, ; within Nez.) 100 © Bu .. | 101 —103 99 —101 xd | .. а 
17,988 | Indo-European Telegraph "TRA a „. . | 96 10 о | 10% |10% 444 — 4^3, 444 — 46 ЕМ ЧА 
* 72,690 Monte Video Telephone Co, Ltd., Ord. ee ee ee ee oe 1 94%, 8 % 3 % t 14 a 
1,083,388 | National Telephone, Pref, Bun 100 6% | 6 6 108 —109 1041 -109) 1001 109} 
1,968,667 Do. о. Def. Stock oe ee ee ee oe ee 100 ee 43 5 g 101 m 103 102 “—104 108 1 24 
15,000 Do, do. 6 % Cum. lab Pref. .. МЯ s e "n 10 8 6 6 18 — 15 13 — 15 Уг 
15,000 Do. do, 6 Cum. 2nd Pref. T б» 10 6 6 6% 12 — 18 12 — 18 12? . 
8,250,000 Do. do. 6 % Non-oum. 8rd. Pret., 1 to 950,000 T oe 5 5 5 б 3 Бгл бул ram 57 .. 
000,000 ро. do. 84 % Deb. Stock Red. 35 „„ Stock | 84 Bà 84 98 — 99 96 — 95 xd 67 n 
628,598 Do. do. 4% Deb, Stock Red. 155 АР es ..| 100 4 4 4 96 1034 —104 1014 —1031xd 102, 101i 
1,000,000 Do. do, Prov. Certs., al! paid Ба a is EM os M 674— 6 1613 —1031xd Ж НЫ 
позз Oriental теш опе аһа pec: Nos. 1 to 171, 11,504, № fully paid vao аз И 6% | 6% | 64% ns 11 : = 1 1. 
100,000! | Pacific and ore eg Tei, 4% Lue Deis Debs., 1 $01,000 . ..| 100 - T T 98 —100 860 — 99 xd oe 
11.889 Reuter's • oe ee ee ec oe ee ee 8 5% 96 oe 7 — 73 7— 7 xs ee 
8,508 Submarine Cables ꝓrust eo ee ee ee oe ee Cert, oe ee ee 120 —123 120 —1273 1203 ° е 
84000 | United River Plate Telephone 6 7% | 1% ee 68 — 6% 63— r xd 2 .. 
60,000 Do. do. b Cum. Pref., Nos. 1 to 40,000 ee 6 oe ee ee 53 — 53 5 ra Fixd 54; 5k 
139.9441 Do. do. 59% Debs. .. .‚. . Stock - ^ e: 106 —105 101 —1C6 xd 8 ka 
14.0 Went African Telegr aph, Shares ee eo 10 ee 9 % 4 96 7 == 73 C 5 Ji 711 ee 
80,008 о Соаз& + America, 4% Dek ,000 and 53,0 001 to 53, 008 к, 5 "d i ont vs oe 5 " A y 1; п 4 10 : 
Coast o Ame e rm] to guar ras, Bub. ee oe ee ==. — X * e 
201,980 Women B Telegraph. „Lil. nee. 1 to 907,980 Wes "We. da 10 1% | 196 | 7% 184 — 14 13j— 14 13} >» 
96,0003 Debs. nd series, 1906 5 .. «| 100 5 a б 103 —105 101 —173 xd T T 
0, 000 Bo. do. { Deb. Stock Rel.. 100 "i ii is 102 —1Ci 160 —102 xd sä Ei 
88,831 | West India and газма Telegraph Ce vd ci IE. ear Сэ» 10 oe T T = 1! à— 2 x . 
0,528 ро. до, 6 Cum. 18% Pref, ee eo 10 eo ee ee 71 — 74 73 TR 72 Ti 74 
4,689 Do, do, do: 6 Cum. ind Pref, oe ee 10 ee ee ee cm ost 61 — Ti et ЫЫ 
48,0001 16, do, da, 6 % Debs., Мов. 1 to 1,800 ee 100 ee ee ee 1034 —1 101 —103 xd oe ee 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
30,000 e Pret. ee ee ee ee ee ee 10 ee „ * oe 84— 9 6 — бха ee ee 
10,000 Do. do. “A” 6 Cum. Prel. ee ee ee oe 10 oe eo ee E 9 imi 94 9 75, Us ee е6 
800,000! | Do. do. ‘65% 1st Mort. Deb. Sock Bed, e 0, и. | Stock |... is ex 96 — 100 96 —100 E 
100,000 | British Electric Traction T T ee és 10 9% 8 96 - 91— 104 94— 10 xd 10 974 
100,000 Do. da 6 Cum. Pret. . аә oe ee 10 oe ee oe 101;— 1014 105 — 113 101; zm 
600,0000 | Do. do, б 4, Perpetual Debenture Stock .. . Btock | .. vi .. | 1 —19 11s —120 It Е 
Do. do. о 2nd Deb. Stock Reet. x .. | 100 V vs T 95 — 97 95 — 97 96j 963 
100,000 | British Insulated and He y Cables ae T oe T ec b 10% |10% 8 96 54— 54— 52 ee Ms 
190,000 Do. do. 6 Cum. Pref. ee oe oe oe ee 6 ee ee ee 51 — 5 54 — bi ee ee 
50, Do. do. 4 96 lst Mort. Deb, Red... ee ee ee 100 ee oe ee 102 —105 101 —104 xd ee ee 
68,000 |«Browett, Lindley & Oo., Ж ia T oe ee ve oe A Nil we oe „— Н N + € ee 
50,000 |* Do. do. 6 % Cum. Pref, . ee ee oe £1 6 96 T e 14/6 to 1 14/6 to 15 os ee 
108,781 Brush Blectrical Bop peeing Ord., 1 to 106,781 .. ee ee eo ee 2 Nil Nil Nil — { É— 8 oe ee 
150,000 Do. do. uo pe. Pref. co ee oe 3 B 96 6 96 6 96 1 — 1 )i-— 14 ee oe 
125,000i Do. a Ф рар. b. Stock ee ee ee Stock ae ee ee 93 а 96 93 — 96 ee > ө 
195,060: ро. Регр. and ems Stock .. ee | Stock T oe T 63 — 78 72 — 75 xd re oe 
866,000 | Oallender’s Cable оаа ee оа o 6 [90% [15 % | 124% 94— 10 g4— 10 94 we 
«0,000 Do. O. 8 5 % Cum. Pref, ee b ee ee ee 5— 5} b — 5} oe ee 
3,080,014 | Central ‘London Railway, owe B T os ee „Stock 4 4 4 £0 — 92 9] — 93 914 91 
£94,008 Do. do. Dei. Pref, Stock .. "T eo ee T ee | Btook | 4 4 4 101 —103 101 —1C€3 101} z$ 
494,998 Do. do. do. [Stock 4 4 4 81 — 86 81 — 46 И 5% 
1,830,060 | City and South London Ralle T ve T T T e. | Воск | 9 81 23% 454— 4f4 464 — 473 41 T 
86,000 тонро а N ee oe ee ee oe oe 8 ч 6 ee 11— 2 14 — 2 . ee 
юо,еовг | | E UM Mois а О И ш ыш 98 — 68 xd | 984 | .. 
99,251 | Edison & Swan United Elec. Light, n shares, £8 paid, 1 to 99,961 б Nil Nil id 8— 4 a— 8 88 T 
17,189 Do, do. " shares, 01—017,189 .. ee Б Nil Nil ee 1— 14 1— 14 ee ee 
344,028! Do, do. 4 X Deb Вїсох Red. 100 ae ee os 78 — £3 71 — 82 xd ux T 
100,0004 Do. do. 6 Ind b. Stock Prov. Certs. ‘all pd. 100 oe es or 79 — 81 79 — н ae ee 
113,100 lectrio Construction ae 112, 00 ee ee ео oe 3 6 % 6 % 4 % 14— 1} 13 — 1 ee ee 
81,890 Do. do, 1% Cum, Prel., 2 to 81,890 ee oe ee 3 ee oe os £1— 24 21— ‘ ae ee 
@2,500! Do. do. гар; Ist Mort. Deb, Stock ee ee Btock ee ee ee 96 — 100 98 — 100 ee ee 
256,000 . J. 5% Cum. Pref, Vd 5% we èi 10 5 96 5% n 94— 10 94— 10 s ee 
900,000 do. 4 Mort. Deb. ee ee ee ee Stock 757 oe ee 91 — Of 91 — 96 ee ee 
$00,000 Healer’ C 8 (W. т.) ы orks, Ord. ee ee ee ee ee 6 20 % 90 96 15 96 10i E 103 101 - 102 ee oe 
00,010 йон Т eo eo 6 eo oe ee Fà — ба EA — bn eo ee 
45,900 44 Mort. Deb. Stock se ee | Stock ae е ss 110 —112 110 —112 3 T 
60,000 India Babber, байрак á Telmok Works T T 10 10% 10%. .. 15 — 16 15 — 16 xd 124 164 
000,000: А do. do. 4% 1% Mort. Deb, | 100 i "m - 99 —102 g9 —103 994 am 
$500 j|! Liverpool Overhead Railway, Ord. .. is T ee os oe 10 1496 li% xd 811— 313 214— 374 M os 
16,000 t Do. do, Pref. £10 paid ео eo ee Фе 10 ee ev ee 10 — 104 10 — 104 oe eon 
$7,800 e 19 | 0% | 0% 20 9j 84 — 40 Ен — 40 334 а 
180,000 do. 4% Deb. Bds., Nos. i to 1,600 Red, 1909 | 100 86 5 a 103 — 2 1014 1083 "У БА 
640,0001 | Waterloo & Озу Railway, Ord. Stock оо ое | c£; ө» | 100 8% 83 34% bs — £0 bo — 92 . t9 T 


* A period .f nine months. à Quotations on Liverpool Stock Exchange. f Unless otherwise stated all shares are fully paid. JJ From Manchester Share List. 
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(Bank rate of discount 3 per cent. (April 21st, 1904). 
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SHARE LIST OF ELECTRICAL ( COMPANIES сонный), = ELECTRICITY SUPPLY COMPANIES. 


^ 


Bock Closing Closing Business done 
свега Dividends tor the notations Quotations week ended 
irene, TAME, Share. last three years D Bth, Jan. 4th. Jan. 4th, 1906. 
t 1901. | 1909. | 1908. | 9 Lowest 
30.00 Brompton & Kensington Шеги Light Bup., rey 30,000 T б 8% | 8% |10% 10.— 102 = 102 cea mra 
e L] es ee ee ee ее ee 
950,000 Central Electric Bu ply 4 au Deb. Stook ee es ee ee 100 ee E ее oe 104 —107 104 —]01 88 ео 
— — Charing: Cross and and lectrici y Supply xi рый. Ue : 10% (10% 8% E s ЗА 67 — m 5! ‘Bak 
bd Cum. . eo ee d oe ee 1n^7 D 8 
40 x0 D до. К Undertaking " b cum. Pref, ee | : os ee ee à == th 1 : xd * у 423 
350,000 Ро, do. 4% Deb. 8i Stock Red, .. .. .. ..| 100 к . . 101 —108 101 —103 ' ты 
| 150,000: ff.. DS BORRAR . 100 —111 107 —109 xd | .. m 
70,598 | City of London pro Lighting; Ord. 40,001--i10,506" .. .. W „% „ * | 1-1 IM- wu 1“ 2 
400,000: Do. Deb, ес Sodo. (iss. at 115) all paid .. oe $ ee ee ee ee im 1 is 185 a 124 еэ 
800,000 Do. 2nd b. Stock, v. Certe., all рый: eo oe 100 ee oe ee 103 == 05 — x 91 ee 
— County ot London Шоева Lighting, Ord. 6% Pret, с es 19 4% | 4% 4% i = 123 i = 131 T 130 
00.0001 Do. 20. 44% Deb. Stock. . ae S Е Е .. | 107 —110 100 —109 xa | .. 5 
250,000 Do. do. ds $nd . 8 Biozk ee ee es ee Btock ee ee ee 10! —1038 101 —103 ° о ээ 
70,000 | Edmundson's Electric Corporation, Оха . Shares Sé. xw ve 6 7 96 7 96 7 96 = 64 A 61 d H 
200-0001 Do. do. A in Ist Mort Deb: Stom. | 100 E » .. | 107—109 108 —110 109: & 
31,000 K and Kaighiabeidge Elec ee 6 10% |10% 0 а "n А 
000 до. 2 Debenture Stock .. | Stock | .. is — 2 10 ч 
110,000 | London 1 Hlectrio 2 Corporation, Limited, Ord. .. es 8 es s << ?2à— 2 E s 20. oe 
49,840 20 ‘ 1 15 Ф Pret. Stock 8 6 ee ee ee dim EIL 9b  — 74 = ra 
100 000 Metro De El woch“ Mort, 10 % % | 88% | 162—171 18 — 18 181 | 11 
po еу Supply, 1 to 100,000 . m 63 5 Bod J 
71,106 Do. do. 96 Cum. Pret, 1—n, 106, £8 paid ee 5 ee ee ee 58 10—115. 1 а $0: 
$60, 0001 Do: do. 2% Mort. De us no Nsw] .. gd 97 —. 70 в ава | с. ve 
е * Ort. e ee ee ee ee ee — — oe ee 
ут be pace ышан ea шы? X o2 d 162 —104 Е 2 
L] 8 о е oe oe ег 2 ee oe — = AT ee 
40.000 | St. James’ and Pall Mal) Electric Light, ош, - + oe 6 144% 144% 144% 131— 14} 84 — 14 14 “+ 
90,000 Do. ao do. Pret. 90,081 to 40,00 5 ee ee ee Т, 9 900 а oe ee 
150,000! Do. do. A Deb. Stock Red .. | 100 ЕА ©» $a 9) —101 n X d “г 
19,000 Smithfield Markets Electric Bupply, Ord. m ie b E 4% | 4% 22— — № ә bs 
60,000 do. do. 4 % Deb. Stock es ee Stock ee ee ee 68 — 87 88 — 8 ee ee 
85,000 | South London Electricity Bapply. Ord. ; <a d se 5 we 8 96 44— 4 4h— 47 . ve 
100,000 | South Metropolitan Electric Light and Power о: z we 5 1 E ae se = fic ў T ee 
60,000 (Late Blackheath and Greenwich E 1 ec ea ee #— 1 а e 1 N Ы ee 
80,000 | Urban Electric Bupply, ‘Ord. ss бе Lu coe 5 ee oe e 4 5 — 6% } . 
80,000 Do. do. 6 965 Cum. Pref. ee ee Б | ee ee ee — 06 50 100 1 a ee 
200,000 Do. do. 44% lat Mort. Deb. Stock Red ee 0 100 ae ee ee бн -— 1 193— 18} 13 12 °з 
"1l 8 иси Варріу, 98 Pret ee „ө ee ee б | 103% 12 % 184% 122— ы Ham 63 xd 6% 64° 
Cum. * ee ee oe ee = 2 EE eR 
__ г 8560 to Founders Shares. 1 Unless otherwise s stated all nhares are tally paid. — 
MARKET QUOTATIONS, Wednesday. — 4th. — 
ates Nei : | Latest eek = 
CHEMICALS. &0 Се any Е ( 2 M E TALS «с г А Price De o, OF Ine. 
a Acid, Hydrochloric per cwt, 5 / g Copper one eet T . per ton £8 2: - 
a "n Nitric es оо рег cwt, 22/- g ] se ө • ee per ton ŁU о. 
a „ Oxalio.. per cwt, B2J- e " (Electrolytic) Bart pi £70 10 
a „  Bulphuric per cwt, 5/6 e Bhee per ) £67 
a Ammoniac, Bal к рег cwt, 42/- ^ 10 " Rod per ton #51 
a Ammonia, Muriate (с rystal) per ton £83 10 е. "3. H.C. Wire per Vd. 
a а T * per ton £30 f Ebonite Rod Es Y .. pel Ib. 5/8 е 
а Bleaching powder 22 рет ton #5 5 f Bheet ET * .. per lb. 8/- " 
a Bisulphide of Carbon . рег ton 41 n German REN r Wire per D 1/6 А 
а Borax.. n ow * ег ton £18 Һ Gutta-percha fine A per ib. 5j- . 
a Benzole (90 % ) = ш: 77 h India-rubber, dow fine „ per lb. 1/11 A. 5/03 | dei 
a T (50/90 %) per gal, 5/6 € Iron, Charcoal Sheets per ton 218 
a Copper Sulphate per ton EM - * 3. (Clevelant $ € ran ts) + r ion "n wag m 2/7 int 
а Lead, Nitrate à per ton 25 АА Orgings, acct 11 LO 8126 er to 
а , White Sugar per ton £81 é ,, Всгар, beavy a per ton 47/ I6 to 50% 
a „ Peroxide ; per ton £27 10 „ Wire, galvanised No. 8 per ton Ур 15 | 
а Me thylated Spirit * per gal. 2/6 EA. an 100 Р £13 2 6 
a Naphtba, Solvent (90% a 160 С), per gal, 5/6 5 g Lead, English Ing per ton to £13 6 — 
a Potasb, Bichromate, in casks .. per lb. Bd, * 0 Bheet * per ton £) 10 2/6 ir 
a А Caustic (76/809). . per ton £19 m Man ап їп Wire No, 28 . per ей Pt | 
a Bhellac E per cwt, 200, g Mercury а $ per bot, 47 15 | b 
a Bulphate of Magne gia 6 per ton £4 10 = d Mica (in original cases) small. ‘per 10, 6d. to 1/ к 
а Sulphur, Sublimed Flowers per ton £6 10 ЧЕ | Ж, n P me dium per 2 n^ in 5 | x 
» Recovered зет to £5 10 d d * large per lb. to 8/6 | Р 
: Т hon es on #5 ; pP hosphor Bro nze, plain castings per Ib. 1/04 to 1/8 | 
a Soda, Caustic (white 70%) per ton £10 16 р - rolled bars & roda per lb, 1/04 to 1/3 
a " Ботен рег тэм a p = T an Strip&sheet per Ib. к - 
ToN Р omaks, =» ы = Bilicium тозае Wire .. e a r Ib. 10d, to 114d, 
í Steel, Magnet, ace'd'g todesc'p "n per ton £58 
METALS, &o. | E y in bars 5 АШ do e | 
\ ock i зет to XXe ы 30% de 
b Aluminium Ingots, in ton lots .. per ton #180 io g Tin, Block .. i ы pm £193 10 J | - 
b "n Wire, in ton lots per ton £168 ET 117 i * | " per m 1 | 
b Sheet, in ton lots .. per ton £166 Ru Vire, Nos. 1 to 16 „ per lb. [В 
b Babbitt’ 8 metal ingots . per ton £48 to £140 p White Anti-friction Metals— » 
c Brass (rolled metal 2” о 12% basis per lb. 75d. "White Ant" brand . per ton £18 to £65 
( " Tube (brazed) por lb, па, j Yarns, 2/10sGreyCotton,onsp'ls per Ib ва, 
с " W. (5 solid drawn). per 1р, bid. j T : cnt phere 2 : е per vs "en 
€ p ‘ire, basis а . per lb, i3d. j B ply 10 lbs. Russian .. per ib. fad, 
с Copper Tube (brazed) 2. . per lb. 10d, í 10 lbs. Russian, single .. per lb, rmn 
€ „ (solid drawn) per lb. 103d. - j 180 lbs. Jute rove .. per ton 
Li Coy pi r Bars (1 ent selected per ton 480 fl ine. k Zino. Sh’ t (Vieille Montagne bnd.) per ton £29 7 6 — ч 
Quotations supplied by Messrs.:— a G. Bocr & Co.; b The British Aluminium Co., Ltd.: e Thos. Bolton & Song., Ltd.; d F. Wiggins & Sons.: е Frederick 
00 А: € Co., f India-Rubber, G.P. and Teleg. Works Co., Ltd.: p James & Shekspeare; h Edward 1111 & ( 0.; 4 Bollir g & Lowe; 7 М alter H. Hindley and 
; Ltd.; k Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd.; n P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd, 
ne ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
; Week Receipts for No. Miles Week Receipts for No. Т Miles 
Locality. | ending | the week. | wks. Total to date. | open. Locality. ending the week. Ses. Total to date open. 
£ | 4 | £ £* ый he | | £ , £ . 2 £s | 7 
* ee ee — 21 2.8 AME — as ee ee , we * ize 
Birmingham ..| 4, 81| 5,601 | +295 | 53 | 285.160} 716,685 — |Z| Glasgow . a BL [14,109 | —856 | 31 | 440,697 | +20,0:9 +8 
Blackburn .., 9 738 | + 1 |36 | 34,579 | + 8,834 — |S) Halifax (2 weeks) . „ 23 | 2.98 | +121 | 89 | 57,44| + 4,192 | Beg |+ B 
Blackpool. „ 29| 837 | + 189 | 48,519 | + 5,937 — |Z| Huddersfield . „ 7 1,170 | + 52 37 | 60,417] + 3.090 | 98 | — 
„ —Fleetw'd „, 31 224 — |26 | 21,392 | + 106| 14 — 5 Hull. „ 81| 2802 | —162 | 89 | 586,315 | +10,619 | 18 | — 
Bolton . .| „ 85] 1626 | —258 | 89 | 71,59 | + 298 25 — |elIpswich .. „, | 442 | + 64/89 19.1222 — 103 — 
Bournemouth . „ 28| 1,031 | + 85 | 89 | 48,210 - 103 — (S| Isle of Thani „, 31 814 | + 52 | 63 | 31,901] 1.676 104 | - 
Bradford js . „„ 17 | 8,729 | +368 | 35 | 169,463 | --27,081 | 54 — 8 Leeds ee os „ 91, 5,747 | +477 | 40 | 231,541 | +12,832 94 | +85 
Brighton Jan. 1 904 | +175 89 | 40,458 — 9 |— 8 Liverpool ..  .. „, 24 10.473 | +865 52 | 687,171 10 — 
Bristol os Dec. 30 | 5516 +708 | — — — 98 — |g London C. C. ace „ 17 12,155 [48113 | 87 | 477,078 ur 2i *71 
; Devonport „ 22 w2 | — 5% 51 26,903 | + 8,158; б — E Manchester .. | o 9 11.972 +838 | B9 | 479,487 per 617 x +124 
8 Dudley—Sto'rb'ge uc 23 675 | —131 61 48,847 | + 1,235 | 1 — E Newcastle .. | „ 24 | 8,6071 Men m "y ii 5 a = 
iore P. Gls „ ей 7 17 61 | 3392 + 1.465 7 „„ 5.710 | ard |38 157.16 | + ТӨМ " = 
J UT . 7 А ) -— ee ee (X) * — L] , 
он" „ 23| 418 |—164| 51 | 27,655 | — 1,267 в |— [S| Sheffield >. . Jan. 1 E191 | +571 |41 | 187,626 | + 4,161 | 84 |+14 
ыы. | e и шш e a | =y Вечнае e ааа | meg tas HS 
8. ee , ) " — б, = x z os 2. 0 L] ned 
ki Swansea .. = 24 451 | —148 | 61 27,889 | + 762 — Iz Sunderland . 4| 0 AS] 1.118 + 44 | 37 47 804 | 1.093 21 71 
Wolverhampton. ‚ n 23 881 | — 38 51 19,7:9 | — 93 | ] +8 | Tyneside ae wall” 99, 2A 367 | + 40 | 52 20,016 + 3,310 | 89 ＋ 4 
£ Yorks. Wool Dist. n 28 460 | —168 | 61 29,435 | + 8,770, 6 | — West Ham eal: a 44 42,039 — 9°78 | — 
Ð Miscellaneous А „ 23 | 2,665 = 61 179, 181 — — — 8 о тешашиоп we" эў 5 300 318 " 2 i 15 = 
Во у | А „ BL] 1,089 + 238 | — — 103 |+98 |5 Cen. London Rly...| _„, : 32 H 
urton-on-Trent ee oe 25 264 -— 57 884 13,272 — == + Сну & 8. Lon. Rly. Jan E A — =: 
1 è „ 24) 2,013 | —120 | 88 73,579 | + 1,642; 14 Dublin—Lucan кР рес 26 8,278 — 17 com 
. ee ee » 22 446 | — 86 | 51 28,764 | — 2.516 ww Mo y Aeris “Ау ‚| Jan. 97 1,483 | — 180 i$ 
Dover e | 1 314 | + 85 [62 | 11198|—  s93| в se| Deo. 24 95 | -87,872 | + 8,848 - 


VoL 56. Мо. 1,415, Jawuary 6, 1905.] 


METAL MARKET. 


Fluctuations in December. 
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Philippine Islands.—The Manilla Electric Railroad and 
Light Co. will have 40 miles of single track ready for operation o. 
March Ist. The construction and equipment of и.в line w |! re re · 
sent an vetlay of nearly one million sterling. 
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INSTITUTION OF ELECTRICAL ENGINEERS 


THE MEASUREMENT OF VACUUM. 
By C. TURNBULL. 
(Abstract of Paper read at Newcastle, December 12th, 1904.) 


WHILE this is becoming one of the most important things in the 
whole station, its measurement at present is obtained in а most 
unsatisfactory ard indirect manner. The vacuum gauge in common 
use measures the difference bet ween the condenser pressure and the 
atmospheric pressure. It is, therefore, necessary to read the baro- 
meter as well as the vacuum gauge to get at the true result. What 
we require is an instrument which will falfil the following require- 
ments: (1) It must show the actual pressuro in the condenser quite 
independently of the pressure of the atmosphere; (2) It must be 
quite accurate in ite readings, and not liable to go wrong. 

The fiist requirement would be met by an ordinary Bourdon 
gauge with an exhausted tube (or a similar arrangement to that used 
in the aneroid birometer), but with the case of the instrument con- 
nected to the condenser. This will measure the actoal pressure at 
the exhaust, quite independently of the pressure of the atmosphore. 
Another and perhaps better way is to make use of the ordinary 
mercury barometer, only it must be conrected up properly. As 
ordinarily used (fig. 1) the mercury column balances the difference 
between the cordenser pressure and that of the atmosphere. It 


i 
L] 


rt NUN. 


MERCURY 


Fra. 1. 


we connect up as in fig. 2, the mercury column will show simply the 
actual pressure in the condenser, and quite accurately. When the 
mercury rises 4 in. io the tube, i5 means that there is a pressure 10 
the condenser which has an effect upon the back of the piston of a 
reciprocating engine as if the piston were lifting a layer of mercury 
4 іп. deep. For most purposes with the fig. 2 instrament, a 10-{а. 
tube is quite long enough, for this will show а vacuam as low as 


It is to be noted that the reading of any vacuum gauge is 
materially altered by its position. If it be placed low down, then 
water will collect in the tube leading to it, and the weight of the 
column of water will affect the reading. Probably this fact often 
accounts for the difference of reading between the gauge on the 
engine exhauet pipe and the gauge on the condenser, as much as 
the drop of pressure between the two due to loss in the connecting 

ipes. 
s Весо the enormous importance of good vacuum with large tur- 
bines, I have thought that the subject would prove worthy of your 
interest. 


HIGH-TENSION SWITCHGEAR. 
By L. Anpazws, M. L. E. E. 
(Abstract of Paper read at Manchester, December 13th, 1904.) 


ONB or two serious accidents with bigh-tension switchgear of 
compact design nave made engineers realise that, efficient aud con- 
venient though each twitchzear has shown its М to be under 
normal conditions, the margia of reliability mast be farther increased 
in view of the ра amount importance of preventing iaterraptiont iu 
the supply of cu: reat. 

The must revolutionary departure from former practice, to be 
found io nearly every switchboard that bas baba erected during the 
past year, is th» dividing of the controlling system up into a nu aver 
ot entirely separato units, each section being so isolated from 
adjacent sectio is as to render a sp'ead of fire from oue unit to 
another practically impossible. This eutails the operation of 
switches placed at a distance from a central operatiog panel or key- 
board. à 
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American practice has tended towards the almost universal 
adoption of electrical control, while on the Continent the tendency 
bas been to favour mechanical control. An excellent example of 
this is the switchgesr controlling the 13,000-volt generatore, &c., at 
Paderno, which has now been in successful operation for about seven 

ears. 
One argument that is sometimes used in favour of electrical con- 
trol is that a large mechanically operated three-phase switch cannot 
be closed sufficiently quickly for synchronising. This argument 
certainly does not apply to 1,000-kw. generators or under. 

Again, we are told that mechanically-operated switches must be 
tripped electrically, and might as well be operated electrically 
entirely. But merely to trip a switch that ів closed by hand, ів a 
very simple problem compared to that of constructing a switch to be 
opened and closed electrically. i 

Another advantage claimed for electrical control is that it enables 
the high-tension switches to be placed directly opposite the 
generators they control, as the operating keyboard can be oom- 
pactly arranged in a very small space, but even this is a doubtful 
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advantage. It seems much better practice to bring the main cables 
from the generators to one point of the building, at which centre all 
the high-tension switches are placed. 

Electrical operation is certainly more satisfactory for controlling 
switches placed a long distance from the operating board. 

So far we have considered the question of mechanical versus 
electrical control in the abstract only. A brief description of the 
6,000 volt mechanically-operated boards, now in course of 
erection at Poplar, will show how the problem has been dealt with 
in this case. 

Fig. 1 is asectional view of the high tension board in the main 
generating station. The construction and arrangement of the high 
tension boards in the sub-stations is precisely similar. 

The three-phase high-tension oil break circuit-breakers are fixed 
in brickwork cells on the ground floor. Each unit or section is 
by this means efficiently isolated from adjacent sections, and a 
spread of fire from one eection to another is rendered practically 
impossible. 

As this confining in narrow brick cells is apt to make some of 
the back connections inaccessible (and the importance of accessi- 
bility cannot be over-rated) provision bas been made for with- 
drawing each circuit-breaker from its cell for overhauling, cleaning, 
and inspection. For this purpose the circuit-breaker is mounted 
on rollers, which rest on brackets fixed to the partition walls of 
the cells. Extension rails are provided, along which the circuit- 
breakers may be withdrawn. 

The connections at the back of the circuit-breaker cells, together 
with the series transformers from which current for the instruments 
and relays, &c., is obtained, are also enclosed in brick celle. 

No high tension cables are carried into the circuit-breaker celle, 
the necessary connections being made by copper rods carried 
through insulators set in the wall. 

A detail to which considerable attention was paid in designing 


this board, is the arrangement of the bus-bars. Each bus-bar is 
isolated from adjacent bus-bars by horizontal slate slabs, and to 
guard against any risk of an arc being formed that might destroy 
this slab, and so short-circuit the bars, precautions have been taken 
that effectually obviate any possibility of the circuit being opened 
in either of the bus-bar compartments 

Isolating plugs are provided to enable any circuit-breaker to be 
completely disconnected from the bus-bare, before working upon it. 
These plugs should, of course, not be removed when carrying our- 
rent. In the event, however, of an attendant withdrawing a 
wrong plug by mistake the circuit will not be broken in the bus- 
bar compartment, but on the other side of а thick stone slab. As 
the back contact plugs are sgain isolated from the contacts of other 
phases (in this case by vertical slate slabs), the damage is bound to 
be confined to that particular contact. Asa further precaution, the 
plugs are so constructed that they cannot be withdrawn more than 
2 in. from the back contacts, so that should ап arc be started it will 
not be a long and destructive one, and the attendant will thus be 
able to replace the plug and open the main circuit-breaker before 
much damage is done. 

Another question upon which opinions d:ffer at present, is that of 
the necessity of separating the contacts of one vbase from those of 
opposite phases in the main circnit-breakers. Some engineers con- 
sider that if the circuit is broken under oil the contacts of all 
phases may be contained in one vessel. Others go to the opposite 
extreme, and divide each phase from adjacent phases by brick walls. 

It appears, however, that all that is actually required is that the 
contacts of the different phases should be contained in separate oil 
tanks, the latter being insulated from the high tension connections 
and from earth. 

It is no longer necessary to draw attention to the fact that neither 
fuses nor excess-current circuit-breakers should be used between 
generators and the main bus-bars, but that reverse-current circuit- 
breakers ehould be used in this position. Nearly every switch- 
board that has been erected during the past year has been во 
equipped. The only danger now is that alternating current dis- 
criminating devices will be brought into disrepute, through being 
misunderstood. Experience has shown that some of these devices 
are capable of behaving in a most unexpected manner under the 
&bnormal conditions that are liable to arise when a serious break- 
down on any part of the system occurs. 

As long as a generator is supplying current to feed a non- 
inductive load, the phase relations between current and E.M.F. will 
be as indicated respectively by the corves 1 and m, fig. 2, and by 
compounding these carves we obtain the curve w, representing the 


torque or pull due to these combined forces. This pull may obviously 


be used to hold the cut-out in its closed position. If now one ofa 
number of generators working in parallel should fail—due, say, to a 
bearing eeizing—current will flow into this generator, tending to 
drive it ав a motor, and this current will be approximately 180° out 
of phase with the bus-bar E.M.F. That is to say, the phase 
relations will now be as shown in fig. 3. We see that the direction 
of the pull is now reversed, and it may theréfore be used to release 
the cut-out, 

Let us now suppose that a generator, protected by cut-outs con- 
structed as above, loses its field ; current will again feed back into 
it from the bus-bars and other generators, but thie current will not 
be 180° out of phase with the bus-bar E. M. F., because its energy is 
not in this case expended in driving the faulty generator as a motor. 
The speed of this generator is being maintained by its engine. It 
is evident, therefore, that the reverse current must, under these 
conditions, be practically wattless. The phase conditions may now 
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be represented by the curves shown in fig. 4. It will be seen that 
the current curve is approximately 90° in advance of the Е.М Е, 
curve, and the pull or torque is alternatively positive and negative, 
and being just equal and opposite, their combined effect is nil for 
any current. 

A device designed to deal with a reverse current, due toa failing 
prime mover. is thus useless for isolating a generator having an open 
circuited field. 

By adjusting an inductive resistance in teries with the shunt cir- 
cuit until the shunt current lags about 45° when the series current ів 
feeding a non-inductive load, the phase relations in the cut-out 
device are altered to those shown by the respective curves in fig. 5, 
a representing the conditions when the generator controller is 
feeding а non-inductive load, в when the prime mover fails, and c 
when tbe generating field is open circuited. 

We have always felt that no discriminating circuit-brcaker, that 
failed to comply with the following conditions could be considered 
а satisfactory protective device :— 
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(2) An alternating current discriminating cut-out must nct be 
releated by a low ret istance short-circuit beyond the cut-out. 

(b) It must not be released by a current supplied to а bigbly- 
inductive load beyond the cut-out. 

(c) It must not fail to be released should the prime mover 
driving the generator controlled, be pulled up by a hot bearing or 
similar failure. 

(4) It must not fail to be released should the field of the generator 
controlled, break down. - 

(e) It must not fail to be released by a very heavy reverse current, 
even should the pressure across the bus-tars drop to as low as 20 per 
cent. of normal pressure. 

There are other conditions equally important, but it will gene- 
rally be found that a device that complies with all the above is also 
capable of dealing with the other conditions. 

[To sbow how extremely difficult it is to design an alternating 
current device to comply with all of these requirements, a number of 
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experimenta were then carried out, with seven discriminating do- 
vices, each one of which depends for its action upon an entirely 
different principle to that of the others. The principles upon 
which tbe majority of these devices work have been explained in 
the Exvzcrnicat Review, June 3rd and 10tb, 1904.) 

In particular, fig. 6 is a simple differential solenoid, the two 
windings of wbich are connected in parallel across any low tension 
source of supply A—B, excited from the main bus-bare. These 
windings are parallel on one side through a small equalieer, upon 
which is wound ore turn of the cable between the generator to te 
controlled and tte main bus-bars. 80 long as there ів no current 
in this series turp, the current from the low tension source of eupply 
divides equally between the bottom and tbe top winding of the 
differential solenoid, and its core is in consequence neither pulled 


up or down, but is held down by gravity. A generating current in 
tbe series turn will destroy the balaucing effect of the equaliser, 
causing more current to flow through the lower coil and less through 
the upper coil of the differential solenoid, with the result that the 
core will be beld down magnetically as well as by gravity. A 
reversal of the series current will induce more current to flow 
through the upper coil and less through the lower one, thus lifting 
tbe eore and releasing the cut-out. 

Here we have only two influences to consider. In the first place 
we have a simple series transformer, the secondary of which is 
closed through two solenoids connected in eeries; and, in the 
second place, we have two parallel circuits of equal obmio and 
inductive resistance connected across a source of potential supply. 
When tbe induced secondary potential and the applied potential 
are in phase with each otber, they will oppose each other in the 
upper winding of the differential solenoid and reinforce each other 
in the lower winding. When the respective potentials are 180° 
oat of phase with each other they will be in oppcsite directions in 
the lower and in the ваше direction in the upper winding. 

The worst condition to be dealt with is that of a 90° displace- 
ment of phase between the two potentials. In this case the effect 
spon the differential solenoid will be the same as if both coils were 
connected in series with the common return of a two-pbase system. 
Two independent currents lagging 90° behind each other will flow 
through both coils, and as they will be of the same value in each 
coil the core wil] be neither pulled up or down. This defect may 
obviously be corrected by inrerting an inductive resistance in teries 


with the potential supply л —в as suggested earlier in this paper. 
Another method of providing a cut-out that will take care of either 
a failing prime mover or a failing field is to use а double-barrelled 
relay, consisting of two differential solenoids connected in parallel 
—a non-inductive resistance being inserted in series with one and a 
bighly-inductive resistence with the other. By thie means the 
necessity of making adjustments, in each сазе to determine the best 
mean point for both conditions, is entirely avoided. LE 

We sometimes find tbat engineers are a little uncertain as (о 
whether discriminating cut-outs or reverse current cut-outs should 
be.vsed in certain positions. The following rule appears to apply 
to all cases :— 

% Where current is fed into bus- bars from a number of sources of 
supply connected in parallel, discriminating cat-outs only віс be 
used. Where current leaves bus-bars to supply a number of feeders, 
traneformera, motors or distributors, excess current cut-outs only 
should be used.“ 

We are often asked whether a discriminating cut-out should 
operate instantaneously or whether it should pozarss some time 
element. On the whole the advantages appear to be on the side of 
instantaneous action. It is certainly desirable that a generator 
breaking down should be cut out of circuit with as little loss of time 
as possible, and witha reverse current of something less than the 
foll-load current. 

Apparently the only argument io favour of a time limit attach- 
ment, is that a reverse current device without time element 1s liable 
to be tripped by the rush of syncbronising current from one 
generator to another when machines are being paralleled. 

The simplest way of dealing with this ditfi-ulty appears to be 
either to switch off the sbunt windiogs of the discriminating device 
at the moment of paralleling, thus rendering tbe device entirely 
inoperative or to greatly reduce the pressure across this winding 
when paralleling, thereby correspondingly increasing the reverse 
current required to operate the device. 


DISCUSSION, 


Mr. WoopBnRipGE doubted whether it was possible to obtain any 
device that would deal with all the conditions liable to arise in prac- 
tico. A heavy short-circuit on a feeder would result іо such violent 
sorgings between all generators ard eynchroncus apparatus cor- 
nected in parallel at the time, that there would be arisk of aone 
of the reversc-current devices being tripped by these currente, 
He doubted also whether a reverse-current circuit-breaker would 
isolate a generator should the resistance of its armature break down 
to earth, as, und er these conditione, the bus-bar potential would fall 
to zero or thereabouts. The practice in some of the large 
stations in the States had been to solidly connect all generators to 
the bus- bars tbr ugh Eand-operated switches. 

Mr. CroTBIEB though: the initial cost of the mechanica'ly operated 
remote control gear referred to in tbe paper would p obslly be very 
much less than that of electrical control, but he would prefer to have 
a larger space between the phases. If the apparatus were made of 
double the size shown, it would be considerably safer. Referring 
to reverse-current circuit-breakers, he agrced with the previous 
speaker. А reverse-cuürrent circuit-breaker would certainly not 
deal with a direct short-circuit across the bus- bars. | 

Mr. Ontron contended that electrical control was not as compli- 
cated as it might at first sight appear. Mechanical remote control 
was quite satisfactory for circuit-breakers controllirg 1,0(0 kw. or 
so, but was unwcrkable for the very large powers that sometimes had 
to be dealt with. For very high pressure, he contidered it was 
necessary to completely isolate the phases. 

Dr. GABRABD considered the principle on which the device shown 
in fig. 6 was constructed, to be wrong. With а 90 lag there wou'd be 
no force on the moving part, that із to say, the device would not 
operate on л wattless current. To get over this fault Mr. Andrews 
proposed to put induction in series with the shunt coils. This was 
open to the very grave objection that if the device be then set to 
operate with a certain value of current lagging 96", it would also 
operate with a larger current lagging less than 90* behind the volt- 
age. It, therefore, followed th«t the device suffered from one ot 
the very defects given by Mr. Andrews, viz, '' (B) tho device must 
not be released by a current supplied to a highly inductive lad 
beyond the cut-out.” A wattmeter device, with a given expendi- 
ture of energy, and other things being equal, should have a greater 
actuating force than the one described in the paper; especially as 
а wattmeter was generally a more efficient motor tban an electro- 
magnet. He bad placed on the tab'e а number of instrumente 
which bad been recently placed on the market by Messrs, Ferranti, 
Ltd.:—A wattmeter with a centre zero, to indicate whether a gene- 
rator was motoring or generating, & reverse power relay, and a 
maximum alternating current time limit relay. 

Mr. Pearce cited two breakdowns that had come under his 
notice, due to the failure of generatcr fields. Oa one occasion the 
switchboard attendant detected the fault and switched out the 
faulty machines; on the other occasion he was unable to do so, and 
a complete shut down resulted, with very scrious damage to the 
generating plant. What would be the eff.ct upon the author's cut- 
out device should the E.M F. fall absolutely to sero? 

Mr. Tori is considered that it was very useful for tbe switchbcard 
attendant to be able to see tbe running plant, as he was thas often 
able to detect a fault and cut cut a faulty tection without stcpring 
to look at his instrumente. 

Mr. Есвтлсю THomas thought that instead of attempting to 
belittle the author's work, as some of the previors spcakers had 
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done, they should appreciate that perfection could only be achieved 
by persistently fighting and overcoming difficulties as they 
arose. 

Mr. McK arzis mentioned that at one of the Manches'er gene- 
riting stations, they had at one time experienced considerable 
trouble with tte Corliss valve gear on one of their engines. This 
o^casionally g^t out of order when the defective plant was running 
in parallel with other generators, and s-metimes caused the faulty 
generator to take a momentary current equivalent to 200 or 300 per 
cent. of its normal full load current, The defect was only of short 
duration, and imm distely it was removed the faulty generator 
took ite eh ire of the load. If this plaat had been fitted with a 
reverse cur:ent circuit breaker, it would have been cut out of action 
by this reverse curent, and, consequently, they would have been 
obliged to rc-parallel it. : 

Mr. Cowan thought that Mr. Woodbridge took up a most un- 
reascnable attitude in cozdemning reverse current releag3 gear 
because it would not deal with every condition which might arise 
in practice. Mr. Clot“ ier's oriticiam of the danger of the exposed 
termina's at the back of the operating panel of the Poplar switch- 
gear type was due fo misunderstanding the arrangement. The 
overating panel was absolutely safe t^ touch, and work upon, both 
back and front, excepting when нт. electrostatic voltmeters were 
fixed, and these were never used unless the customer specified 
them. 

Mr. Амнрвеув replyiog to Mr. Woodbridre, wae not surprised to 
learn that the latter's exporience of reverse current cut-outs, had 
lead bim to doubt their reliability. All the reverse current devices 
he bad teen in use in the States were of a type that be should бате 
expected to give trouble, and would never have thought of trusting 
the care of large generators to. But he was convinced tbat per- 
fectly reliable devices could be made to deal with ell the troubles 
that were liab'e to arise with one excepticn, viz., that of the 
pressure falling absolutely to zero. The only conditions under 
which such a fall of pressure would be liable to occur in practice, 
would be that of a metal fo metal short across tbe terminals or 
leads of a generator; even ucder such drastic conditions the cut- 
out device would do no barm—it would merely remain inoperative. 
Whether diecriminating детігев were liable t» bo tripped by a short 
circuit cn feeders causing beavy surging currents between genera- 
tora, depended toa great extent upon the sensitiveness of the cut- 
notas. He bad used discriminating cut outs for several years et 
Hastings, and Wad experienced many sbort circuits on the feeders, 
&c., when generators were coupled in parallel, but be bad never 
kno wn a cut-out released under these conditions He was very 
interested to note that Mr. Clothier's ideas had undergone such a 
complete charge since he read his classical paper on switchgear 
before this Section three years ago. The cubic capacity occupied 
by the gear Mr. Clothier now criticiecd аз being too compact for 
6,000 volts, was about 120 cb. ft. per 1,000 Kw., whereas, when be 
wrote his own paper, he apparently considered about 60 cb. ft. por 
1,000 xw. ample ғрасе for а 10,000-volt three-phise scheme. It 
should never Ыз nece sary for an attendant to work upon live con- 
nections ; this hid been fully provided for in the arrangement shown. 
Dr. Garrard had apparently failed to understand the remarks re 
phase displacement in tho paper. He stated that the introduction 
. of inductance in the shunt circuit was Jiable to make the cut-out 
operate on a current lagging less than 90° behind the vol'age; it 
surely mutt be obvious that if the current in the potential wi ding 
was made t lag approximately 90° behind the bus-bar E. M. F., by 
inserting a highly inductive resis'ance in reries with this winding, 
and if the current in the series winding also lagged nearly 90° 
behind the E M F., tbe currents in the respective windings of the 
cut-out device must be approximately in phase with each other, 
and corsequently the holding-in pull on a highly inductive load 
would be mach more pronounced than if no inductive resistance 
bad been inserted in series with the shunt current. The power 
consamption at full load in the device shown by fig. 6, might be 
made anything that was desired, but he generally preferred to use 
a device absorbing from 60 to 100 watts, as by that means he 
obtained a very definite action. It wis the very gravest mistake to 
sacrifice reliability in order to save '005 per cont. of the total energy 
generated, this being the only saving on a 1,000-kw. machine that 
would be effected by using a device consuming 10 watts instead of 
ore consuming 60. He considered that the ure of these very 
delica'e devices was the cause of the impression that had 
been allowed to grow that discriminatirg devices were unreli- 
&ble. Mr. Pearce bad cited two interesting cases which showed 
that the practice of trusting to hand-»perated switches could 
not be relied upon. If the bus-bar pressure fell to zero, fig. 6, 
would remain inoperative. Uxcees current cut-outs should be used 
betweon the primary bus-bars and transformers, and reverse current 
cut-outs between tbe secondaries v f the transformers and the low- 
tension bus-bara.  Replying to Mr. McKenzie, he agreed that a 
reverse-current circuit-breaker would have isolated tho faulty plant, 
and he thought that a generator that omitted to take its share 
of the load, but robbed tho remaining generators of current to this 
extent, ought to be cut out of circuit until the defect was 
remedicd. He thought that the general criticiem of discriminating 
cut-outs, by all of thore who had spoken against them, when 
avalysed, would be found to resolve itself into the simple state- 
meat that, although such devices might take care of nine break- 
downs out cf ten, they were utterly incapable of taking care of the 
tenth. 

Mr. BERTRAM THOMAS proposed a vote of thanks to the author, 
and Mr. CLOTHIER, in seoonding the vote, remarked that Mr. 
Andrews had always given bis fellow-workers the benefit of his 
experience and difficulties. In fact, he knew no engiaeer who was 
always more ready and willínz to do so. He considered they all 
owed him a debt of gratitude on this account. 


PEEBLES TRAMWAY MOTORS. 


Tan Peebles (Type 8) tramway motor is а good example of the 
mere powerful class of tramway motor ured on British tramway 
system being adapted for use either with medium weight cars 
making fast schedules over hilly routes, or for heavy cars on easier 
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Ета. 1.—CnHaABACTRRISTIO Cunves or Moror, ТҮРЕ B. 


systems, It will be seen from the curves, fig. 1, that, on a one- 
hour rating, tested stationary and totally enclosed, the output of 
the motor is 35 H.P., measured at the car axle, tbe ей ier cy with 
gears at this lond being about 85 per cent. The efficiency is main- 
tained very high over an unusually long range. 

I^» external form and in the arrangements for suspension, &c., the 
Peeb'es motor is in conformity with the best modern practice, such 
as has now been practically standardised. Tha frame is of cast 
steel of the best quality, of roughly octagonal form, divided 
bovizontally, the upper half of the frame carrying both the armature 
bearings and the car-axle bearings. Large doors in both halves 
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Fic. 2.—Мотов with SHELL OPEN. 


provide access to the commufator and brush gear. By loosening 
one or two bolts, the lower half cf the field frame may be swung 
away from the upper half, aud the motor is thus completely cpened 
out for inspection over tbe pits in the car-rhed (fig. 2). It is, further, 
a simple matter to remove the lower half field, and also the armature 
in its bearings, if required. 

Each of the motor berr ogs is provided with two lubricant boxes 
fitted with spring lids and gaskets, and thus either oil or grease can 
be used, or both. The motor bearings are of gun-metal, each 74 in. in 


8 


S ae 8 


ꝙ— ͤ——— — ..ꝶ:ü' —n..ññ ᷑ ᷑x ä.... ?⁵xꝛ ͤ—..„ł—r] - —— ..... TE I OL ECE ITE LE — TE LT TERE ETE — 


Vol. 56. Мо. 1,415, JanvaBy 6, 1905.] 


THE ELECTRICAL REVIEW. ; 39 


length x 81 in. diameter, the maximum diameter of the moter 
shaft being 44 in. The axie bcarings are babbitted, and are 4 in. x 
71 ir. in stao dard motors, bot the axle boxes are so arranged that 
a different siz3 of shaft can readily be taken. The motor bearirgs 
are made of gun metal on account of the desirability of avoiding 
wear in these bearings, to prevent any liability of the armature 
touching the fields. 

The lears аге, as usual, brought out independently through in- 
sulating bushings from the lower halves of the fields, in order to 
avoid trouble wh: n opening up the motor. 

The motor has four inwardly proj»cting solid pole:, fitted with 
long extended pole «hoes of a form which absolntely prevents spark- 
ing, except at very heavy over-loads, 

The field coils arc of copper wire of amplo section, carefully 
wound, taped an! varnished, baked several times and insulated 
from the frame with press-spahn and mica. The weight is kept off 
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the pole tips by the ure of substantial cast-iron clamps. It will be 
moticed that laminated poles are not used; Messrs. Bruce Peebles 
bave never believed in the lamination cf field circuits for cor- 
tinuous current machines, regarding this practice as a survival from 
the days when continuons current armatüres were made with a 
mall number of teeth and large slots, and when, in consequence, 


Fig. 4.—ARMATURE OF Type S. Moron. 


the eddy currents caused in a solid pole face were quite considcr- 
ab'e With such armatures as are uted in the Peebles motor, having 
a very large number of slote, these eddy currents are reduced to a 
My ligible figure. 

From а ec merci l point of view the п'е ‹ї solid poles has the 
advantage of: making a somewhat more liberal design of the other 
portions of the motor possible, and thus improving the output, com- 
sstation, and efficiency of the moter. The armature, fig. 4, bas 49 
siots, ard 147 segmenta in the commutator. The latter is cf ample 
depth, and alk ws abe ut f in. reduction in diameter; owirg to the 
special form of pole-piece which is adopted with the solid poles, 
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the sparking is reduced to a minimum which greatly prolongs the 
life of the commutator. 

The armature co-e plates sre clamped between end plates of the 
form usual in traction motors, aud the windings are held in plase 
by four bands insulated from the core and windings by mica. 
Additional bands over the ends of the conductors both at tbe com- 
mutator and at the other end of tbe armature prevent spreading гї 
the coils, should the armature attain an undue speed. The arma- 
ture bas further been desigaed with very small fly-wheel action, 
thus reducing the amcunt of energy dissipated at every stop, and 
reducing the amount again stored up in tbe armature at startiog. 

The brushes, which are of carbon, slide off machined surfaces in 
substantial box type brush-holders, and are pressed down on the 
commutator by suitable triggers Тһе brushes are very easily 
removed, the type of brash-holder bei^g the simplest possible. 

The weight of the motor complete, together with the bearings, 


‚ brasses and pinion gear and gear case, is approximately 1 ton. 


Any type of suspension can be arranged for if required; as а 
general rule, however, the “ nose ” type of suspension is found most 
satisfactory. 

The motors are, of course, ordinarily used in pairs on & car with 
series-parallel control. The controller used, fig 3, is of the magnetic 
blow- ut ty pe, and has in all three drums: A main drum at which the 
breakirg of the circuit in service always takes place, a reversing 
drum, and a further small drum actuated by a rack from the main 


Еа. 5.—ТуРЕ S. MOTOR, COMPLETS WITH PINION. 


drum, the positions of the contacts on which determine whether the 
motors are connected for braking or running. The controller has 
five series and four parallel running positicns, basides four position e 
intermediate between the first para'lel and the last sc ries notch, 
and there are also seven braking positions for use with ordinary 


' Bervice rhecatatic braking, or with an electro-n agr etic brake. 


A large blow-out coil is fitted to reduce sperkir g at the contacte, 
and a number of bresks in acries are arranged for when’ a heavy 
current has to be broken ; for instance, in turning from the first 
series notch of the ff position, the current is broken at віх 


points in series under the influence of the magnetic blow-ont. 


Provisio 1 is made for cutting out either motor shoul l, it be injured, 
and with one motcr cut out it is impossible to move the main handle 
of the controller beyond the last series position with no resistance 
ip circuit. 


ELECTRICAL INDUSTRY INtJAPAN. 


Tue position of electrical development in Japan, like everything 
else relatiug to that remarkably progressive country, ia of prest 
interest just now. We, therefore, publish from the New York 
Electrical World and Engineer, the accoopauying curve which 
shows tbe growth in the total ca; acity of Japanese central electri^ 
light stations between the у ears 1888 and 1903 This curve is taken 
from a chart compiled by the Nippon Derki Kiokwai, the Javanese 
Electrical Association, which as ocistion was founded in 1892 for 
the purpose cf investigating and reporting on matters of importance 
to the electric lizbt 1саов'ту ; to represent the industry before the 
Government to publish its proceedings, popularise ele tricity, and 
maintain in Tokio a permanent electrical exposition. The member- 
ship of the association is divided into three classes, namely, 
honorary members, iodividual members and companies and firms. 
A general meeting is held annually, and intervening general 
meetings may be called by the president. The executive committee 
meets monthly. The fee for individual members is $2 per year. 
The fee for companies and ti:ms is graded ar-crding to the paid-up 
capital of such members, and rao; es from 8200, co-respondirg to 
$1,000,000 capital or over, to $10, corresponding to $100,000 capital 
or less. Only members of the asrociation are allowed to exhibit 
their goods in the permanent exbibition building in Tokio. The 
building is cpen 12 hours cach day, excluding Sundays and national 
holidays. АП expense connected with the arrsngement of exhibits 
for special electric lighting or for operating machinery is borne by 
exhibitors. A library is also maintained io tht bu Iding for the 
benefit of members of the association. In case (f applications for 
purchase. the authorities in charge of tbe bvildirg offer every 
facility toward bringing the purchaser in communication with the 
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seller. The total area occupied by one exhibit is not allowed to 
exceed 8 cb. ft. and the total weight cannot be over 1 ton. 

From the eame electrical contemporary we gather that in October, 
1904, Japan took from Americs over 100 per cent. more electrical 
machinery than in October, 1903, and increased its imports of steel 
and manufactures of steel ordered from the United States. The war 
between Japan and Russia has had the effect of more than trebling 
American exporta of electrical machinery to Japan. In the 10 months 
ending October last Japan took $899,199 of American electrical 
machinery as against 251,168 for the 10 months ending October, 
1903. 

According to the Vossiche Zeitung, Germany's trade with Japan in 
electrical goods such as accumulators, lead cells, cables, electric motors, 
telegraph and telephone appliances and instrumente, lamps, &c., shows 
а considerable increase. Our contemporary says that Germany bas 
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ELECTRICAL DEVELOPMENT IN JAPAN. 


surpateed Ergland and ranks second, the United States being first, 
and also that the Japanese manufacturers have not accustomed 
themselves, and will rot do so, fora long time to come, to lock 
upon а trade mark as a guarantee of an invariable quality and work- 
manehip. In electric motors, English and American competition 
are tbe only factors which enter into consideration, and with a 
proper dieplay of energy this field cannot fail to widen. 

This information is made in Germany, where some writers and 


traders affect the belief that the British are no longer a great 


nation of shopkeepers as they once were. In this connection it is 
interesting to draw attention to the etatement appearing on another 
page of this issue, which announces the despatch of a big consign- 
ment of British electrical plant, &o, for Tokio. 


NEW PATENTS APPLIED FOR, 


. Compiled expressly for this journal by W. P. Тномрвом & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed, 


27,638. ‘Improvements in vapour electric apparatus." C. P. STEINMETZ. 
(Date spplied for under Patents Act, 101, December 19th, 1908, being date 
of application in United States.) December lyth. (Complete.) 


27,683. “Improvements in kummeters or instruments for the measurement 
of wave-lengths in wireless telegraphy.” J.A.FrLEMInG. December 19th. 


27,702. Metbod of winding for asynchronous electrical machines for pro- 
ducing а variable number of poles in the proportion of 1:2."  SIKMENS- 
RoHUCKERT М ERRE GIS. Mises Нарт. (Date applied for onder Patents Act, 
1¢01, February 18th, 1904, being date of aj plicauon in Germany.) Decemtler 
19th. (Complete.) Ў 

£7,705. "Improvements in alternating current electric motors.” B. G. LAMME. 
(Date applied for under Patents Act, 1601, February 27th, 1904, being date of 
application in United States.) December Isth. (Ccmplete.) 


27,707. “The manufacture of an indestructible filament for ga«and electric 
lamps for lighting and heating purposes." G. MicBavp and E. DELAtON. 
December 19th. 


27,713. Process for the formation of incandescence hcdics for electric incam- 
descence lamps." W. P. TuoxrsoN, (Deutsche Gesglühlicht Akt.-Ges.) 
December 19th. (Complete.) 


27,714. “Electric incandescence lamp with incandescence hody fused in the 
conducting wires." W. P. TuHomrson, (Deutsche Gasgliiblicht Akt.-Ges.) 
December 19th. (Complete.) 


27.7555. Improvements in counting and mechaniem more especially intended 
for use with electricity meters." Н. Akox and О. Ruxsor., December 19th. 
(Complete.) 


27,162, '' Improvements in electrical apparatus for regulating and distribut- 
ing electric currents.” C. G. Cox RAI. December 19th, 


27,173. “Improvements in and relating to the electro-deposition of metals 
or alloys on aluminium." C. Mason. December 20th. 


27,7153. "Improvements in the method of and means employed for support- 
ing and conne ctiny the trolley wires of overhead electric systems.” Т. Dawson, 
December 20th. 


27,786. “Improvements applicable to electric installations." F. Kensuaw 
and W. J. McSwEENrY. December 20th. 


27,804. Improvements in self-regulating dynamos for train lighting and 
anal pous purposes," С. D. CHARLESWORTH. December 20th. 


£7,531, “ Improvements in incandescent electric lamps.“ 


W. боштон, 
December 20th, 


27,242, “Improvements in electric tool drivers.“ P. A. Newton, (The 
American Inventions Co., United States) December 20th. (Complete.) 

27,859. ‘Improvements in and relating to relf-acting cell-switches.” 
ELecrricitats AKTIEN GERBELLSCHAFT. December 20th. Complete.) 

7,560." Forming tank for accumulator elements.“ W. GARDINER, Decem- 
ber 20th. (Compiete.) 

27,461, '" Accumulators," W,GauibiNER. December 20th. (Complete.) 

£7,862. „ Accumulatcrs.” W, GARDINER. December 20th. (Complete.) 

27. C . „Improved construction of lock and electrical contact maker and 
breaker for lifts.“ A. C. Burr ir And J. Ricimoxp, December 20th. 

27.87. “Improvements in vapour еієс:тіс apparatus.“ E. WEINTKAUB, 
December £0:h. (Date applied for under Patents Act, 1901, December 21st, 
1903, being date of application in United States.) (Complete.) 

27,900, Secondary batteries.“ W.GakriNER, December 20th. (Complete.) 

27,901. "Storage cells.“ W. Ganbix En. December 2th. (Complete.) 

27,902. Secondary batteries.“ W. GARDINER. December 20th. (Complete.) 

£7,903. ‘Secondary batteries and grids therefor.” W. GARDINER, December 
20th. (Complete.) 

27,904. ‘Secondary batteries," W. GARDINER. 
ple:e.) | 

27,005. *' Grid or element for secondary batteries." W. GAnDIXER. Decem- 
ber 20h. (Complete.) 

27,003, “Improvements relating to magneto-electric ignition devices for 
explosion engines." G. Miel. EX. December 20th. 

27.918. „ Improvements in telegraphy." R. J. Burrnv. December 90th. 
(Complete.) 

27,916. Improvements in locking apparatus for watchmen's electric oon- 
trols andthe like.“ H. III N DEIN. December 20th. ( Complete.) 

27,926. “Improvements in or connected with electric demand or rebate 
indicators.” F. M. Lewis and Tur HraAsoN MawvracTURING Co., LTD. 
December 21st. 

27,929. * Improvements іп electrically-operated block signalling apparatus.’’ 
C. W. S. Тенхың. (Date applied for under Patents Act, 1901, December 22nd, 
1903, being date of application in United States.) December 21st. (Coinplete.) 

27,950. "Improvements in fused electrio motor switches." F. J. E. CLARKE 
and G. A. Port, December 21st. . 

27,956. “Improvements in or relating to storage and other batteries." THe 
N.H, LI.EKC TIC Stonack Co., Lap. and J. T. NIE LITT. December 2186. 

28,018. “ Improvements in safety discharge apparatus for excessive voltages 
in electric circuits."  Sik&Mi NS. Bros. & Co, Lip. (siemens-Schuckertwerke 
G. in. b. H. Germany.) December 21st. (Complete.) 

$4,036. ‘Means for automatically connecting up with each other the sub- 
scribers to telephone exchanges." J. Pericky, I. Cizex, and F. BSvcHANEK, 
December 21st. Complete.) 

28.044. Improvements in clectricity meters.“ S. MariHEws. December 21st. 

28 114. ‘Improvements in automatic controlling apparatus for operating 
electric switches or cut-outs.” C. М, Donan, R. А, Бмігн, and II. G. Bacos, 
December 22nd. X 

9%.122. “Improvements in and relating to electric ignition devices for in- 
ternal combustion engines," J. Paxman and D. Paxman & Co., Ltp, December 


December 20th. (Com- 


: 22nd. 


24,123. “Improvements in, and connected witb, counting apparatus for 
electric current, gas, water, or similar meters.“ F. BikkwxANN, December 
22nd. (Complete.) 

24,199. “Improvements relating to permeable diaphragms for use in eleo- 
trolytic cells, filtering apparatus, and like purposes.“ H. Hirtz. December 
22nd. 

238,147. “Improvements in, or relating to, electric vapour apparatus, espe- 
cially electric lamps of the character known as electric vapour lamps, cr vapour 
arc lamps, in part applicable to other electric vapour apparatus." C. О, 
Bastian. December 2:14. 

28,154. “Improvements relating to the manufacture of light emitting bodies 
for electric incandescent lamps.” H. Колкі. December 22nd. 

24,156, ''Improveinents relating to the construction and ventilaticn of field 
coils of dynamo-eleetric machinery," TuE Po Nis DyxaMo MANUrACTURING 
Co., Lrp., and R. Pout. December 22nd, Complete.) 

28,157. “Improvements in, and relating to, actuating apparatus for magneto- 
electric spark ignition apparatus and the like." G. A, UNTEKBrRG, December 
22nd. (Complete.) 

28,163. ‘Improvements in telephone systems.“ J. Youna, December 22nd. 

28,166. System of connections for the generation of electric oscillations.'* 
G. Eiennonx. (Date applied for under Patents Act, 1901, December <0th, 1908, 
being date of application in Germany.) December 20th. (Complete.) 

28,176. ‘Improvements in the method of, &nd means employed for regulating 
electrical energy in an alternating-current circuit." H. Ex»xorr. December 
28rd. 

28,179. "Improvements in telephone indicators.“ W. AITKEN. December 
23rd. 

98,211. Au improved electric lamp for use by divers and others under 
water." J.B. STEWART. December 23га. 

28.212. „ Improvements in connection with trolley poles for overhead electric 
traction.” F. G. NYUIRRELL., December 23rd. 

28,285. “Improvements in electric arc lamps.” 
23rd. 

28,952. ‘Improvements in or relating to electrical switches, plugs and the 
like.“ W. №. 5ткорЕ and G. H. Wuite. December 28rd, 

98,954. ‘Improvements in electric telegraphs." Е. Rirchin. December 
23rd. 

98,9955, “ Improvements in electrical relays." F. Rixen. December 28rd. 

2°68. "Improvements in and relating to telegraph transmitting instru- 
ments." F. H. W. Hiceina, December 23rd. 

98,2770. “Improvements in or relating to safety devices and appliances for 
use in connection with suspended electric conductors,” A. C. Bray and W, 
AVIKEN, December 23rd. 

98.278. “Improvements in instruments for indicating tbe charged or un- 
charged condition of electric cables or other electric appliances.“ W. М, 
THORNTON. December 23rd. 

28,301. Improvements relating to electric welding.” 
December 23rd. 


J. W. Ewart. December 


S. Z. DE FERRANTIL 


Correction.- The names for Patent No. 27,479, mentioned on p. 1058 of our 
last issue, should be N. P. Andrew and T. M. M. Johns (not Macduff). 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P, 
Thompson & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. 


ELECTRICAL APPARATUS FOR SEPARATING COKE FROM CINDERS AND OTHER 
SUBSTANCES. H. Le Large. 5.799. March 9th. 


ELECTRICAL APPARATUS FOR AIMING AND RHooTING PRACTICE, 
С. Lorenz. 6,116. March 12tb. 


ELECTRIC ACCUMULATORS, Н, Cental. 6,132, March 12th. 
ELECTRIC Anc Lamps, H. Beck. 6,805. March 15th, 
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THE REGISTRATION AND 
REMUNERATION OF WIREMEN. 


Ат а meeting of the Electiical Contractors’ Association, 
held on the 10th inst., a sbort paper was read by Mr. 
Frank Suter on “The Workman and his Wages.” The 
object of the paper was to advocate that “all workmen 
employed in the electrical business ehould pass a technical 
and practical examination.” By “electrical business,” the 
author obviously referred only to that part of the electrical 
industry known as contracting. In advocating а wireman's 
examination, he mentioned the fact that the artisans in other 
trades, including plumbers, had to pass examinations. The 
letters “ R.P.” after a man's name indicate that he is a regis- 
tered plumber, and are a sort of guarantee that the man 
knows hia business. It was not suggested in the paper 
referred to that а wireman who passed the ргороєей exami- 
nation should write * R.W.” after his name, but some 
system of registration was apparently aimed at. 

The author's proposal was that A committee be 
appointed to draw up examination papers in different. grades 
for our workmen to pass; and that those who passed such 
examination should receive higher wages than others who 
could not, or would not. 

It іва committee of the Contractors’ Association, TEN that 
is to be the examining body. It would be а pertinent 
question for a wireman to ask, “ And what are the qualifica- 
tions of my examiners ?” According to Mr. Suter, * We: 
who pay trade uuion wages and have educated and thoroughly 
taught our men their business, have to compete with bell- 
hangers, builders, decorators, paper-hangers, &c." But 
these people style themselves “ electrical contractors,” and 
many of them have probably passed trade examinations. 
Examination papers set for the building trades contain 
questions on electrical work, it being recognised that 
electrical wiring is, or may become, a branch of the building 
trade, and before long, if it is not already the case, electrical 
questions may be included in the plumbers’ examination also. 

It is possible, then, that many of these trade rivals and 
competitors are really more fitted to carry out electrical 
work than some self-styled electrical contractors, whose only 
qualification is that they have held a ladder for a wire- 
man, or have worked as labourers on a building in which 
electric bells have been fitted. One of the objects of the 


Contractors’ Association is, we believe, to try to weed out 
these undesirable aliens, but in the present state of the con- 
tracting business it is doubtful whether a wireman, who really 
knew his work, would attach any importance to а certificate 
issued by any association of contractors, when the only 
contractors he knew would themselves fail to pass the 
simplest test. 

The facta are that while there already exists a Wireman's 
Examination, viz., the City and Guilds Institute Preliminary 
and Practical Examination in Electric Lighting, the con- 


tractor himself need have no qualifications whatever. 
D 
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It is somewhat inconsistent of Mr. Suter to look upon it 
as a virtue that he pays the trade union rate of wages, and 
yet maintain that а good mechanic is worth three duffers.“ 
Trade unionism never taught him this. His own experience 
is absolutely opposed to the trade unionist idea, for, in his 
paper, the author says: “ А skilled workman eaves the 
employer in many ways. He is more careful in the planning 
of his work. He is less wasteful, and the more he under- 
stands his business, the better for the contractor. He has а 
knowledge of the amount and the size of the material he 
will require for his work, he is not always sending to your 
stores for material; when asking for fittings he will not forget 
Ecrews, holders, blocks, &c. He requires less supervision, 
and enables you to look for other work, and at the same time 
feel that the work you are responsible for is being carried 
out to the specification.“ 

And the man who does all this is paid the trade union 
rate of wages, the same as the duffer ! ” 

Here is a man who, to all intents and purposes, holds his 
employer's reputation in his hands; it rests with him 
whether the work pays or not, and whether or not it 
complies with the specification. It is he who really maps 
out the installation and carries it through. The contractor 
secures the contract, bat ле does the thinking. He takes 
his trade union rate of pay—sometimes; and the contractor 
takes the profit. Well might the author exclaim to his 
hearers, * You know to your cost that the average wireman 
does not think. Why should he? You have never made it 
worth his while." 

And it is now proposed to make it worth his while by 

offering higher wages to the man who passes an examination. 
Now, a man may pass twenty examinations and still not have 
the qualifications enumerated above—qualifications which 
may be summed up as the ability to carry a job through 
satisfactorily and profitably. 
If, as the anthor says, the employer has no time to“ do 
the thinking;" if he * has enough to think about in 
obtaining the work;" then surely he should adequately 
remunerate the man who does the thinking for him. 

Electrical contractors are, generally speaking, opposed to 
any bonus system of payment, although such systems have 
been tried with eome measure of success; but the payment 
of a uniform maximum wage to all who pass an examination, 
and a less wage to others, will, whilst tending to raise the 
general standard of wiremen, not offer any advantage to the 
man who thinks. 


TRADE UNIONS AND THE UN- 
EMPLOYED. 


THE report of the Conference of representatives of the 
leading trade unions, which was convened for the purpose of 
considering the unemployed problem, was recently published. 
In view of the fact that tbe Conference included amongst its 
members many labour members of Parliament, and all the 
more prominent labour leaders, the report may be taken to 
voice the opinion of trade unionism. It is & pretentious 
and, to our mind, an ominous document. Pretentious, 
because it affects to explain, in a few words, the cause of 
unemployment; ominous, because in prescribing for the 
relief of those who are out of work, the trade unionists take 
the opportunity of showing us that it is still their policy to 
oppose any industrial development which, from their some- 
what narrow point of view, may lead to the employment of 
fewer workmen. Some of the proposals are so ludicrous that 
they hardly deserve notice ; but as the conference purports 
to speak on behalf of “ labour,” it may be as well to listen to 
some arguments on the other side. 


The preamble to the Report is couched in the following 
terms :— 


1. PRRAMBLE.—Thbat this conference is of opinion that the main 
cause which leads to large numbers of men being without employ- 
ment is due to the absence of organisation in industry, intensified 
by the increased introduction of labour-saving appliances unaccom- 
panied by an adequate reduction of the hours of labour or a 
sufficient increase in remuneration; the displacement of men by 
women and young persons threu th the introdoction of automatic 
machinery; the absence, particularly in Government works, of any 
attempt to regulate the distribution of work eo as to maintain em- 
ployment at an even level, thereby causing alternate periods of rush 
and stagnation ; the fact that the financial resources of the country 
are being conatantly drained in avoidable wars and extravagant 
expenditure. 


It is not altogether clear what is meant by the “ organisa- 
tion in industry," the alleged absence of which is said to be 
the cause of large numbers of men being out of work. 
Inasmuch as the report comes from trade unioniste, we can 
only assume that they are deploring the fact that, in spite 
of all their efforts, the trade unions are not sufficiently 
powerfal. As they do not seem to be confident that this 
is the sole reason why workmen are out of employment, the 
members of the Conference fall back upon their old protest 
against labour-saving machinery ; complain of the employ- 
ment of women and young persons, and make the bold 
assumption that it is the duty of the Government to to 
regulate the distribution of work that there should no Jonger 
be alternating periods of prosperity and slackness in any (?) 
trade. The whole tenor of this preamble is extraordinary, 
when we consider that it has the sanction of all the influen- 
tial leaders of labour. 

The second paragraph of the Report makes the sweeping 
assertion that all the existing methods of relieving the un- 
employed are defective and inadequate, if not positively 
harmful ; and in paragraphs 3 and 4 the Conference makes 
proposals which, we presume, it considers to be all-sufficient. 

It is here suggested that the first essential in dealing with 
this question is a more systematic regulation of industry, as 
а means to which it is suggested :—“ (a) That the Govern- 
ment be urged to regulate the distribution of work under its 
jurisdiction, so that the necessity to discharge workmen will 
be obviated ; (b) that the principle of regulating the dis- 
tribution of work with the object as stated in Clause (a) be 
urged by the Government upon all public bodies, and recom- 
mended to private firms ; (c) that the practice of working 
overtime be generally discountenanced ; (d) that local 
public bodies, similar to those formed under Mr. Long's 
recent scheme for London, with the addition of a consider- 
able proportion of the direct trade union representation, shall 
be permanently established in all localities throughout the 
country." | 

We undertake to say that no Government which hoped to 
retain the confidence of the electorate could ever attempt to 
tamper with the law of supply and demand in the manner 
suggested. What seems to be desired, ie, that ata time when 
there is urgent need for the employment of extra hands on 
public works, the Government should resist the temptation 
to give temporary employment, in order that the permanent 
staff should have sufficient work to do all the year round. 
How such a proposal could be worked upon a sound financial 
basis, the Conference does not pause to inquire. Regular 
employ ment at whatever cost ” is to be the sovereign cure for 
every ill. In our view, it would be mere waste of time to 
urge this proposal upon the present or any other Government, 
and it is hardly necessary to add that it would be idle for the 
Government in its turn to make a representation to any 


employer of labour that it was his duty to so conduct his 


business ав to give unintermittent employment to his wol k- 
men. 

As to the suggestion that overtime should be dis- 
countenanced, we wonder what the opinion of those work- 
men who are sometimes asked to work overtime would be 


upon this part of the report. We have no doubt that a 


plebiscite of members of trade unions would support the 
suggestion of the Conference ; but we suppose that skilled 
workers generally understand the advantages of “ making 
hay while the sun shines." | 

The suggestion that the Government has it in its power 
to remedy the evil is followed up in Paragraph 4, where it 
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is proposed that works of public utility be commenced and 
carried oat by the Government without delay. Amongst 
other necessary works, the following are enumerated :— 
The improvement of tbe Thames; coast protection against 
the encroachment of the sea and general reclamation of the 
land saved from such encroachment; necessary harbour 
works, and work already decided upon in connection with 
the Postal and other Government departments; the acquisi- 
tion by the Government of waste Jands“at present unfit for 
agricultural purposes, with a view to afforestation. It is 
also suggested that the practice followed by public bodies 
of refrain‘ng from putting work in hand during the winter 
months, be, as far as possible, modified, in order that 
workmen may be more regularly employed throughout the 


year. 

The proposal that the public money should be expended 
upon the above laudable objects comes well from the 
members of the Conference who, in another breath, have 
said that the resources of the country are being wasted in 
“extravagant expenditure" ! In their view, apparently, no 
expenditure is extravagant eo long as it provides employ- 
ment; no unbusinesslike conduct on the part of a local 
authority or other public body should be called in question 
if it provides work for the workman. In the meantime, the 
opinions of the income-taxpayer and the ratepayer are to be 
wholly ignored. 

Space does not admit of our entering further upon the 
consideration of this Report. We have said enough to 
show that, for our part, we do not agree with the proposals 
which it contains. 

It is a matter for surprise that those who have held the 
fandamental teneta of trade unions for a number of years do 
not change their tactics, if not for good and all, at least by 
way of an experiment. We are far from saying that the trade 
anions alone are responsible for the trade conditions which 
have led to the lack of employment, from which so many 
good workmen are suffering at the present time. To 
attribute lack of employment or dullness of trade to any one 
cause would be to shut our eyes to the fact tbat trade 
depression is due to a number of causes, which happen 
to operate in one direction at one time. But—to 
take one example—may not the determined opposition of 
trade unions to labour-saving machinery and overtime for 
a number of years have had some undesirable effect ? 
Whatever the reason, the year 1905 has opened with wide- 
spresd lack of employment. Having tried a policy of 
antagonism to employers, and having found it wanting, 
might not the trade unions be prevailed upon to adopt 
a policy of conciliation? Would it not be possible for 
them to urge upon every workman the desirability of 
making the best use of his talents when work is plentiful, 
aod so making provision for the time when his employer is 
compelled to work half-time or shut down altogether? In 
во far as it endeavours to inculcate a policy of thrift, no one 
can deny that the trade union is an admirable institution. 
Thrift is becoming more and more necessary amongst the 
working classea, in.view of the fact that the tendency of 
modern times is to employ уой: рег men. It was stated only 
the other day, at a meeting of miners in Glasgow, that, owing 
partly to the influence of the Workmen's Compensation Aot, 
a man is discharged as soon as the grey hair begins to make 
its appearance in his head. In spite of this, the members of 
the Conference wholly ignore, or, at any rate, refuse to 
emphasise, the fact that it is the duty of each man to help 


The Telephone THE announcements which have 
Purchase Question. appeared during the past week on the 
question of the telephone purchase would seem to indicate 
that some eubetantial progress has been made with the 
negotiations between the National Telephone Co. and tle 
Postmaster-General. Certain rumours on the subject had 
their effect проп the National Telephone shares at the eod of 
hs week, and there wes a good deal of matter let off in 
the daily Presa as well. The official communication of 
the Postmaster-General was no doubt intended to allay any 
‘citement or to prevent too much discussion before the terms 


of the proposed arrangement are known, but although he 
Bays that “there is no fonndation for recent rumours that 
the business has been acquired by the Government," he adds 
that the negotiations are still proceeding. And that being 
80, it seems to us to be altogether premature for newspapers 
or experts to attempt to offer criticisms as to whether 
the bargain—whose terms and conditions, not being 
settled, cannot be divulged—is a good or bad one (see 
Daily Chronicle, January 9th). Although no further 
official announcement will be made before Parliament 
meets, it is satisfactory to know that the pourparlers which 


жеге, are now negotiations, and these negotiations may 


shortly be brought to a satisfactory conclusion. Lord 
Stanley, last session, gave an undertaking that no 
agreement between the State and the company shonid 
become binding until Parliament itself had had an oppor- 
tunity of considering it. Parliament is timed to meet early 
in February, ко that there is not now long to wait for some 
more definite pronouncement on this important question. 


A CERTAIN Well-known contemporary, 
whose contenta ате perforce “ gassy,” is 
treating the readers of its current issue to a 
crude pictorial effort, the exact interpretation of which is, tosay 
the lesst, very obscure. To put the matter plainly, our gas 
friends appear to be suffering from a bad attack of © swelled 
head,” a complaint which has been exceptionally prevalent 
with them since tbe holding of their exhibition at Earl’s 
Court. It is possible that they have not fully recovered 
from the light-headed, semi-cooked and poisoned condition in 
which visitors to the above exhibition escaped therefrom. 
At any rate, some excuse must be found for the perpetratora 
of the pictorial enigma described below. Picture to your- 
self a vessel of curious shape —in fact a “sheer hulk "—with 
sails bellied out to the breeze, although absolute calm reigns 
on the mirror-like sea; the s:de of the ship :s illuminated 
with the magic word GAS, casting, as might be expected, 
some local reflections. On the horizon, and half out of 
sight, is shown a risting or setting sun, labelled ‘electric 
light" and “ waning,” the latter word having apparently 
been added (not without good reason) to convince 
readers, against tbe evidence of their senses, of the 
inferiority of the sun (electric light) as compared with the 
illamingted Gas ship as a source of light. 

Our gas friends may congratulate themselves that the sun 
(alias electric light) has not waned comp letely, otherwise 
their phantom ship would have been undiscernible in the 
onter darkness, Basking in the (symbolical) light of the 
sun, readers of the ELkcTRICAL Review will heartily 
sympathise with the mariners in their frail craft, recognising 
that long after the latter has been relegated to a place among 
the memories of the past, the former will still remain, unsuper- 
seded, the light and energy of the peoples of this earth. 


* Ships that Pass in 
the Night." 


/ 


DISCRIMINATING RELAYS. AND 
CUT-OUTS. 


By M. B. FIELD. 


— 


Ir is difficult to account for the mystery which is usually 
supposed to surround the design and operation of discrimina- 
ting relays and cat-outs for alternating-current circuits. 
For example, it is not infrequently stated that one type of 
relay” works well under certain conditions, and fails to operate 
under other conditions ; while a second type will perform its 
functions in the latter case, but breaks down in the former. 
Hence, a vague impression exists among many engineers that 
no rel:y (short of one possessing superhuman intelligence) 
can be expected to discriminate correctly in every one of the 
multitudinous cases which may be presented to it, and answer 
uofalteringly tbe vital question —“ Must the circuit be 
opened ог not?” That this impression, if it exists. is a 


е What is stated here with refesence to relays 18 equally appli- 
cable to cut-outs. | 
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mistaken one, will here be demonstrated. The criterion as 
to whether a discriminating relay should operate under any 
given condition is a perfectly definite and simple one, as we 
shall see later on. In the writer’s opinion much of the 
difficulty of the subject is solely due to the unfortunate 
designation “ reverse-current" relay. This is undoubtedly 


а misnomer. What exactly is meant by reverse-current 
when dealing with alternating-current circuits? In con- 
nection with continuous-current circuits, the phrase is 
a perfectly legitimate one, and presents immediately a definite 
conception. If we adopt the ugual convention as to the 
direction of flow of a current, we can consider a forward 
current" as one flowing in the direction in which the 
E.M.F. acta, and a carrent flowing in the contrary direction 
as a “reverse current." Or we may adopt the convention 
that a current flowing into the “a” terminal of a given 
piece of apparatus inserted in the circuit (е.7., a relay), and 
out of the в” terminal, is a forward current, apart from 
all.consideration of the direction of the Е М.Е. In this 
sense a polarised relay can discriminate between a forward 
and a reverse current without reference to the E.M.F. at all. 
Such a polarised relay is undoubtedly the correct principle to 
adopt in the case of continuous-current circuits, since its 
action and adjastment is independent of all variations in the 
supply voltage. Thus, should an excessive reverse-current 
ccour which had the effect of reducing the supply E.M.F. to 
nearly zero value, the relay would still operate; while a 


forward-current, however large, would be ineffective in this 


respect. 

In the case of an alternating-current circuit, the matter 
must be approached in a different way altogether. A 
current which af every instant is flowing in the direction in 
which the generated E.M.F. acts, is undoubtedly a “ forward 
current," while a current which at every instant flows in the 
opposite direction is a reverse current“; the first is in phase 
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with the E.M.F., the second is 180° out of phase. This is 
all quite obvious, but what about the current lagging or 
leading by 90°? During half of each cycle it is flowing in 
the same direction as the E.M.F.; during the other half 
cycle it is flowing in the opposite direction. Such a current 
is consequently neither a forward-current nor a reverse-cur- 
rent, and, whatever its magnitude, should not cause a во- 
called reverse-current device to operate. 

Now, let us consider a current which lags, вау, a little 
more than 90°, behind the E.M.F. (fig. 1). We have then 
flowing in the circuit. two currents superimposed, viz., o A 
and о в, not figuratively, but actually and really, these two 
currents exist. Now o a is, as we have seen, neither a 
forward nor a reverse current—as far as the relay is con- 
cerned, it is а nonentity. о в is then the only current we 


have to consider, and it will be noted that it is the power 
component of the current c. In fig. 1, o B is af ev 
tnstant flowing in the opposite direction to the E. M. F.; 
hence, although the current с flows in the circuit, the 
reverse current is not с but o в. Had c lagged 
behind the E.M.F. by an angle less than 90° (fig. 2) there 
would have been no reverse-current, but а current of ampli- 
tude o »' flowing in the same direction as that in which 
the E. M. F. acts. 

The criterion, therefore, which must alone decide the 
operation of a successful relay is :—Is the power component 
of the current in the same direction or opposite direction at 
every instant to that in which the E. M. F. acts? 

Having determined the specific condition or criterion which 
decides whether the ideal relay must operate or not, it is 
obvious that we have also determined the condition which 
must be made the controlling principle of the relay—in other 
words, the working principle of the relay must be so 
chosen that whenever this specific condition is abeent, 
no matter what the other circumstances of the case may 
be, no tendency to operate is experienced by the relay. 
On the other hand, given the specific condition, viz. :—the 
existence of a reverse-power component of the current, how- 
ever emall, a /endency to operate must be experienced by the 
relay. We do not say the relay must operate, it may be 
inconvenient to make it too sensitive, or it may be wished to 
introduce a time element, but we reiterate that if the current 
has a component representing reverse-power, however small, 
a tendency to operate will be experienced by a properly 
designed relay, while a component representing forward- 
power, though it may be large enough to destroy the relay, 
will not produce any tendency to actuate ita mechaniem. 

In the past numerous relays have been designed, which, in 
given circumstances, have proved unsuooessful, and the 
reason for this has not been that they were too sensitive or 
not sensitive enougb, that they were too sluggish, or not 
sufficiently sluggish, but simply that the underlying principle 
controlling their movements did not necessarily coincide 
with or involve the single criterion which alone must deter- 
mine the action of a successful relay. Thus, whereas the two 
conditions (viz., that which actually controlled the relay 
mechanism, and that which theoretically alone should con- 
trol it) in numerous cases were co-existent, they were not 
necessarily so, and instances arose when this was not the 
case ; hence the failure of the relay. 

The question therefore arises, how are we to enable the 
relay to judge whether tbe main current contains a reverse 
power component ? Clearly we must provide the relay with 
a sample of both the main current and the supply E.M.F. (in 
this latter respect it differs radically from the continuous 
current device). These samples, which must be produced in 
their correct phase relations, are usually obtained by the aid 
of current and potential transformers. We must then leave 
it entirely to the relay to discriminate. 

If properly designed it will sift out the power from the 
wattless component of the current sample, compare this as 
regards direction with the sample of E. M. F. and make up its 
mind accordingly. 

How, then, must the relay be constructed to enable it to 
achieve this result ? 

A simple differential eolenoid is manifestly wrong, since a 
current, whether forward, reverse, or wattless, if large enough 
to swamp the effect of the shunt winding, would operate the 
relay. Such was pointed out by Mr. Leonard Andrews in 
his recent interesting paper on the subject, read before the 
Manchester Section of the I.E.E. 

An obvious way to meet the case is by the use of a watt- 
meter relay, pure and simple, since reverse-current (as above 
defined) cannot exist without reverse-power. Clearly such a 
device will ‘end to operate with the smallest amount of 
reverse- power and will exhibit no such tendency with any 
amount of forward-power. If, therefore, it can be made 
sufficiently sensitive to operate with the smallest amount of 
reverse-power which constitutes a dangerous condition, it is 
evident that it will theoretically form an ideal relay. This 
principle was aleo mentionel by Mr. Andrews in the paper 
above referred to as first suggested many years ago by Dr. 
S. P. Thompson. 

The necessity for a sensitive device beoomes at once 
obvious when we consider that, although the actual current 


B 
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flowing be large, the power component of the same may be 
very small. This is the real difficulty experienced hitherto 
with compound differential devices. It is manifestly incorrect 
to introduce, for this reason, spurious phase differences, as 
suggested by Mr. Andrews. This is merely overcoming one 
trouble, and introducing the possibility of another 
inoculating with vaccine in order to prevent smallpox. If 
we introduce spurious phase differences between the samples 


of E.M.F. and carrent, we shall find that with certain 
defined phase relations between main current and E. M. F., 
the relay will operate when it should not, and fail to operate 
when it should. True, the conditions involving these 
particular phase relations may rarely be met with in practice: 
they are nevertheless real and poesible, and such a relay 
depends for ita working principle upon a condition other 
than the criterion which should determine its action. 

Having shortly dealt with wattmeter relays, we may 
tonch upon compound differential devices. Several forms of 
these have been suggested. 

The principle consists in two solenoids pulling a single 
armature in opposite directions. In the one solenoid the 
effecta of the samples of current and E.M.F. are added, in the 
other sabtracted. Imagine an armature symmetrically placed 


disk of wattmetor movemert 


Fia. 5. 


between the two solenoids, or two halves of a single solenoid, 
the magnetic circuit being such that the pull dae to either 
solenoid is proportional to the square of the ampere-turns. The 
realtant pull at every instant will be proportional to (v +0)? 
( — c), or 4 v c where v and о represent the samples 
of E.M.F. and current reepectively. The above expression 
obviously represents watts, that is, the mean pull on the 
mature is proportional to the average watts of the circuit, 
sad will therefore be in the one direction in the case of 
reversc-power, in the opposite direction in the case of for- 
ward-power. We have introduced this—a purely hypo- 


thetical and ideal relay—on sccount of ite similarity with 
the devices suggested by Mr. Andrews. 

In the device shown in fig. 8, which is advocated by Mr. 
Andrews, the current in the top half of the solenoid oorre- 
sponds to the difference (v —c), and that in the lower portion 
to (v + с). It is obvious that there is as much need for 
delicacy in this as in any other type. Sensitiveness, how- 
ever, is not compatible with the particular design chosen, 
hence the reason for introducing spurions phase differences, 
which are wholly undesirable for reasons already pointed 
out. 

Fig. 4 represents a reverse-power relay and indicator, as 
manufactured by Messrs. Ferranti. These relays will operate 
with any reverse power down to 10 per cent. of the full load 
of thecircuit. This is found sufficiently sensitive to protect 
the average generator if the field circuit be opened—tbe 
severest test of a reverse-power indicator. A more sensitive 
device is not to be recommended. These relays can be made 
with and without time element. Fig. 5 shows diagrammati- 
cally the action of the relay. А weighted contact lever, 
L, pivoted at o, stands vertically. The wattmeter move- 
ment rotates about the axis, x (at right angles to paper), 
in a counter-clockwise direction with reveree-power, and 
tends to rotate in a clockwise direction with forward-power. 
Thus, the arm is positively held upright by the pin, P, in 
the wattmeter disk engaging in the projection, T, of the 
contact lever, as long as the transmission of power is in the 


Fra. 6. 


forward direction. Ona reversal of power the wattmeter rotates 
in the counter-clockwise direction, and the pin P impinging 
against the lever causes it to overbalance and fall into the 
horizontal position, thereby establishing the trip coil and 
indicator lamp circuits. 

Fig. 6 represente another form of reverse-power indicator, 
the usual switchboard type of indicating wattmeter being 
graduated in reverse-power below the zero. The photo- 
graph is taken with the pointer representing 300 Kw. reverse 

wer. 

Lastly, fig. 7 illustrates & polarised reverse-current relay 
for direct-current circuits, In this device the serious dis- 
advantage is absent under which all relays labour which 
have shunt and series coils combined differentially, viz., that 
the main current at which the device operates is largely 
affected by variations in the E.M.F. supplying the shunt 
winding. Further, it is found that many such differential 
devices will operate with a forward current, if sufficiently 
large to swamp the effect of the shunt winding. For 
example, a partial short-circuit which momentarily causes a 
drop in the E.M.F., frequently causes so-called reverse 
current devices of the differential type to operate. 

The relay illustrated in fig. 7 is indeperdent of the E. M. F. 
as regards its action and adjustment; and if provision de 
made for supplying the trip coils from a separate source, the 
action is as certain, though the E. M. F. drop to zero, as if no 
variation in it occurred. 
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Where a separate source is not available for the trip coils, 
it is best to design the latter to operate with certainty at one- 
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third normal bus-bar volts, and to withstand the application 
for five minutes of the full normal supply voltage. Fig. 8 
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shows diagrammatically the connections of the relay illus- 
trated in fig. 7. 
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ELECTRICAL LAW AND CASES IN 1904. 


[FROM OUR LEGAL CONTRIBUTOR.] 


Ir will be timely and interesting to make a survey of 
legislation (if any) and of cases relating to electricity 
which have come before the public notice during 1904. We 
say “if any advisedly, for the search for electrical legisla- 
tion in 1904, is practically barren in its results.” Although 
the application of electricity to the spread of light and 
power is emerging from infaucy to a period of hardy youth, 
the English statute law upon the subject is by no means во 
progressive. For the last two years an important measure 
has been brought before, but has not yet passed tbrough, the 
House of Commons. We refer, of course, to the Electric 
Lighting Bill which was introduced in 1908, and which was 


The Electric Lighting (London) Act, 1604, applies only to the 
Metropolis, and is not dealt with here in this article. 


brought up again in 1904, only to be dropped like a hot. 
potato. Founded upon the Report of a Royal Commission, 
this measure had for its object (1) the grant of power to the 
Board of Trade to allow undertakers to acquire land com- 
puleorily ; (2) an alteration of the existing law as to com- 
pulsory purchase by the local authority of an undertaking of 
a company ; (8) a proposal to deprive local authorities of 
the power which they now possess to veto the grant of a 
provisional order to private companies within their area. 
We sincerely hope that this important measure may make 
its appearance again during the session which is about to 
commence, and that it will become law io due course. 

Passing now to consider rome of the cases which have 
come before the courte during the past year, we cannot point 
to any which lay down any new or very startling principle. 
The following, however, are worthy of mention. 

The case of Escott v. Mayor, &c., of Newport (20 T. L. R, 
158), involved a question of considerable importance to 
local authorities and electrical companies who require to put 
up poete in streets for the carriage of electric wires. It 
appeared that in 1885, the plaintiff became tenant of à plot 
of land in Cbepstow Road, Newport. Upon this land he 
built a number of houses, and he paved the whole of the 
piece of ground in front of a shop which was occupied by 
him. This was subsequently repaved by the defendanta, 
and there was no question in the case that, subject 
to & right which the plaintiff reserved to himself, of 
placing furniture on the road in front of his premises 
from time to time, there was complete dedication to 
the public. In exercise of powers given to them by 
Acts passed in 1892 and 1897, the defendants constructed 
а tramway in this road passing in front of the plaintiff's 
premises. They then erected a pillar, without the plaintiff's 
consent, immediately in front of his shop. The plaintiff 
now complained that the placing of the pillar where it had 
been fixed was а treepass. The defendants contended that 
they were entitled to fix the pillar by reason of Sec. 51 of 
their special Act, which provided that, for the purpose of 
working any of the Corporation tramways by mechanical 
power . . . the Corporation may, subject to the provisions 
of this Act, construct, lay down, place, erect, maintain, 
renew, in, over or under any street in which any Corporation 
tramways are for the time being laid," certain works and 
appliances, including poles and posts. This Act incor- 
porated the provisions of the Lands Clauses Acta, which, as 
is well known, provide for compensation being paid to 
persons whose property is interfer«d witb, but the defendants 
contended that, by Svc. 149 of the Public Health Act, 1875, 
the Chepstow Road had become во vested in them that they 
were entitled to fix any posts in it without making апу com- 
pensation to the plaintiff. The learned County Court judge, 
before whom the case came in the first instance, decided that 
there had been a trespass, and that the defendants bad no 
right to place the post without paying compensation to the 
plaintiff. On appeal to the Divisional Court, tbis 
decision was in one sense reversed, and in other sense 
affirmed. Mr. Jastice Kennedy, in giving judgement, said :— 
* [t appears that what was done by the defendants, was not 
the taking of the soil, but an exercise by them of a statutory 
right in the nature of an easement, done within an area 
which prevented an act of trespass being committed. If any 
injury has been caused to the plaintiff through injurious 
affection of his land, he can put in a valid claim for com- 
pensation under the Lands Olauses Ace. If our 
decision were otherwise, it would be necessary for public 
authorities to serve notices under the Lands Clauses Acts on 
every occasion when it might be necessary for them, in the 
execution of their duties in the laying of sewers or otherwise, 
to penetrate below the surface of the soil of & street." It 
will be seen that the result of this cate was to leave the 
plaintiff with his claim for compensation if he could show 
that he had suffered damage. At the same time he was 
deprived of the right to seek an injunction to restrain the 
Corporation from allowing the post to continue in the position 
in question. a 

Electricity cannot, unfortunately, be generated in large 
quantities without a certain amount of inconvenience and 
discomfort being caused to those who live in the neighbour- 
hood of the generatii g rtation. 

The two cases of Knight v. The Isle of Wight Electric 
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Light and Power Co., Ltd. (20 T. L. R. 173), and Colwell v. 
St. Pancras Borough Council (20 T. L. R. 236), are of con- 
siderable importance to electricity companies, and to local 
authorities who generate electricity, in view of the fact that 
in each case the Court granted injunction to restrain the 
working of a generating station so as to be a nuisance. 

In the first case the plaintiff was the owner of a school at 
Hyde. The defendants had acquired a piece of land adjoining 
the school premises, and had erected thereon extensive works 
for the eupply of electric light and energy, and for the manu- 
facture of water gas in connection therewith. The plaintiff 
alleged that the running of the engines and machinery used 
in the worke caused vibration and noise, which seriously 
interfered with the rest and repose of the plaintiff and the 
inmates of her house, and that the defendants aleo caused 
or permitted offensive smells of great intensity and injurious 
to health to be emitted from their works and to come upon 
the plaintiff's premises. In respect of these acts she claimed 
an injunction and damages. Mr. Justice Joyce, after a pro- 
longed trial, held that the complaints made by the plaintiff 
were not merely fanciful. He said, in the course of his 
judgement :—** What the plaintiff complains of is what she 


bas suffered from the working of the generating station and 


the operations carried on, and which would continue to be 
carried on there. Upon the whole I hold (1) that the acts 
complained of had from time to time, and frequently, 
been such as having regard to the circumstances and 
surroundings of the defendants’ property, were in 
excess of the natural and ‘ordinary course of enjoy- 
ment of that property ; and (2) that these Acts had up to 
the trial materially interfered with the ordinary comfort of the 
existence of the plaintiff and her household.” In the event 
he granted an injunction in the terms above mentioned 

The other case above referred to also terminated dis- 
astronsly for the supply authority. There the plaintiffs 
were lessees and occupiers of certain houses in Great College 
Street, in the borough of Sr. Pancras. In 1902 it came to 
the knowledge of the plaintiffs (whose premises were situated 
close by) that the defendants contemplated enlarging their 
generating station and increasing their electrical plant and 
machinery. Against this the plaintiffs protested on the 
ground that it was likely to add to the nuisance and annoy- 
ance arising from the vibration and noise of the electrical 
machinery from which they already suffered. "The defen- 
dants disregarded this protest and erected their machinery. 
Tbe plaintiffs said that the noise and vibration had so much 
increased since the new plant was installed that it became 
almost impossible to live in the neighbourhood. The de- 
fendunts contended that the nuisance was due solely to the 
fact tbat the two engires were new and were bot running 
smoothly. Mr. Justice Joyce, at tbe conclusion of his 
judgement, after drawing attention to tbe terms of the 
provisional order, which expressly stated that the com- 
pany might be liable to actions for nuisance, said— 
* Notwithstending that order, it is suggested that for 
months, or it may be for years, after the construction of the 
works, the defendants are entitled to cause a nuisance until 


such time as by experiment and alteration of their machinery 


they should be able to put a stop to it. That is a novel 
proposition to which I cannot accede. I would rather say 
that the defendante were not entitled to carry on their 


works unless they can do so without causing a nuisance." - 


]n the circumstances he granted tbe injunction asked for. 

In tbe case of the Attorney-General and others v. The 
Metropolitan Electric Supply Co. (21 T. L. R. 10), which was 
heard on October 28th, a question arose as to the power of 
an electrical company to grant a supply elsewhere than in 
the district where a supply was authorised by their special 
Act. It appeared that in 1898 the defendant company 
found that they could not generate eufficient electrical power 
witbin their areas of supply, and they obtained another Act 
wbich authorised them to ure a generating station at 
Willesden for the purpore of supplying tbose areas. 
Sec. 5 of the Act provided that :—“ Tbe undertakers shall 
not at any time after the parsing of this Act supply energy 
ot (except for the purpotea of this Act) erect or lay down any 
electric lines or works beyond the area of supply otherwise 
than under the suthority of Parliament, or under a licence 
granted by the Board. of Trade under the principal Act." 
Tbe land at Willeeden upon wbich the defendant company 


erected their generating station, was not situated within the 
limits of any of the statutory districts which they were 
empowered to eupply with electricity. In December, 1903, 
the defendant company commenced to supply the London 
and North-Western Railway Co., who have sidings adjoining 
their generating station at Willesden, with electrical energy 
from the said station. The Willesden Urban Dietrict 
Council objected to this on the ground that they were them- 
eelves supplying electricity in the Willesden district, and 
consequently they stood to loee a certain portion of their 
custom. They now contended that the supply by the com- 
pany in the district was a violation of statutory duty. On 
behalf of the company it was contended that the company 
were entitled to give the supply under their general powers. 
Mr. Justice Farwell, in giving judgement, said that be could 
not find anything in the Act to give the defendant company 
power to supply electricity in Willesden. Sec. 5 was a pro- 
hibition which prevented the company from granting a 
supply, except in certain areas which were particularly men- 
tioned. In the event, he granted an injunction against the 
company. When commenting on this case, in October, we 
drew attention to the fact that the reason why the District 
Council had moved the Attorney-General to bring the 
action was that they wished to keep the market at Willesden 
open for themselves. 

The case of Manchester Carriage and Tramway Co. 1. The 
Swinton and Pendlebury Urban District Council (21 T. L. R., 
91), the facts of which were of a somewhat complex nature, 
raised a question of interest in connection with the sale of a 
tramway undertaking to a local authority. As our readers 
are probably aware, the promoters of a tramway may, in 
certain circumstances, be compelled to sell the undertaking, 
ог so much of the same as is within the district of a local 
authority, to that authority, upon terms of paying the 
then value of tbe tramway, and all lands, buildings, 
works, materiale, and plant of the promoters, suitable for 
use by them for the purposes of their undertaking within 
such district. In the case in question, the company owned à 
number of деро which had been ured for the purpose of 
working the tramway by horse traction. Some of these 
der ots were within the district of the District Council, and 
one (the Church Street depót) was outside that district. Sir 
Frederick Bramwell was appointed arbitrator to settle the 
price to be paid. He made an alternative award, under 
which £49,006 was to be paid to the company if the 
Dietrict Council were bound to take over the Church Street. 
depót, and £24,689 if the Court should be of opinion that 
they were not 8o liable. Mr. Justice Channell held that the 
Council were bound to pay the larger figure. This decision 
was reversed by the Court of Appeal, on the ground that 
there was some uncertainty as to whether according to the 
fiodings of the arbitrator, the depót in question was suit- 
able to and used for the purposes of the undertaking.” In 
the event, therefore, the company were only awarded the 
smaller sum. It should be observed that the question which 
arose in this case was whether a local authority who intended 
to work a tramway by electricity could be compelled to take 
over property which would be of but little use to them. Had 
the depót in question been a generating station or a sub- 
station, it is not likely that there would have been any 
dispute. 

Another case in relation to electric tramways deserves a 
passing notice. The Sheffield Corporation, with a view to 
limiting their liability to passengers for accidents, printed 
upon the backs of their tram tickets, a clause to the effect 


that :—** Passengers are being carried at less than the maxi- 


mum authorised charges, and every passenger is notified that, 
in consideration thereof, a passenger is only carried on the 
terms that the maximum amount recoverable from the Cor- 
poration on account of any injary or damages suffered by a 
passenger and for which the Corporation is legally liable, is £25. 
Except as above, every passenger travels at his own risk.“ 
A member of the City Council, who objected to this clause, 
refused to take a ticket which had the clause upon it, and as 
the company did not issue any otber kind of ticket, he was 
summoned for non-payment of his fare. The magietrate 
found in favour of the Corporation, but consented to state a 
case for the opinion of the High Court. Before the case 
was reached, however, the Corporation withdrew the regula- 
tion which provided for this clause being inserted on the 
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tickets, which are now issued without qualification. We 
may mention that in an article which appeared in these 
columns before the clause was withdrawn,* the view that it 
was illegal had already been expressed. 

Та the case of Grenfell and Others v. The Directors of 
the South Lancashire Electric Tractio1 ani Power Co., 
which was reported in our issue of May 20th, 1904, an 
action was brought in respect of certain alleged misrepre- 
sentations in the prospectus of the defendant company, 
whereby (it was alleged) the plaintiffs were induced to under- 
write certain debenture stock of the defendant company. It 
was stated in the prospectus that the defendant company 
was being formed to acquire the beneficial interest in, and to 
develop as parts of a single system, the rights of the South 
Lancashire Tramways Co., and the Lancashire Light Rail- 
ways Co. The misrepresentation complained of was con- 
tained in a clause to this effect :—‘‘ The South Lancashire 
Tramways Co. is empowered by its Act to supply electric 
energy to local authorities for all purposes, and arrangements 
will be made accordingly." Whether or not such a power 
existed was, according to the case for the plaintiffs, a matter 
of grave doubt. The question turned upon tbe construction 
of the Lancashire Tramways Act, 1900, by which power was 
given to construct and work certain tramways, the general 
purposes of the Act being traction. By Sec. 85 the company 
were not to supply electric energy for other purposes 
than the purposes of the Act without the consent of 
the local anthority. Before issuing the prospectus, the 
directors had taken the opinion of an eminent King's Counsel 
as toits meaning. After a protracted hearing, the jury found 
that the directors had taken reasonable precautions to ascer- 
tain that the statements in the prospectus were true, and 
judgement was accordingly entered for the defendants. 
Incidentally the question was raised (although not decided) 
in this case whether an electric lighting company has the 
right to supply electricity to local authorities unless power 
to do во is expressly conferred by Act of Parliament. In 
other words, has an ordinary supply company the right to 
supply electricity “in bulk?" Of course, a company has no 
right to grant a supply outside its area; but we have 
expressed the opinion that so long as operations are con- 
fined to that area, a local authority may be supplied just like 
any other consumer. f 

The question as to how far a railway company who have 
adopted the third-rail system may be held liable for accidente 
caused by electric shock to trespassers on the line has not 
yet come before the Courts for consideration. We have 
already expressed the view, that unless an accident happens 
at a point where the public are ** invited " to cross the rails, 
E for instance, at a level crossing, the company are not 

iable. 

With regard to employés of the company, the question is 
somewhat more complex, and is not likely to arise in such a 
form as to be decided in accordance with principles of 
common law, inasmuch as railway servants can make claims 
under the Workmen's Compensation or Employers’ Liability 
Acta. i 

In the meantime it is interesting to consider the attitude 
of the Board of Trade towards “ live rails.” 

In consequence of certain accidents on the “live rail” 
portion of the North-Eastern Railway, the Board of Trade 
took steps to ascertain whether any and what measures should 
be taken to prevent the recurrence of such disasters. In 
his report to the Board of Trade (which was approved by 
Mr. A. P. Trotter), Major Druitt, R.E., said :—‘ The pro- 
vision of the protecting boards, especially the inside one 
between the power and running rails makes the work of 
packing the sleepers more difficult, as it is just under the 
running rail that packing is most required, and anything 
making that difficult is undesirable from а platelayer's 
point of view. The upkeep of the protective boarding 
will also require much attention, as the clearance between the 
shoe and the boarding must necessarily be small, and the 
latter will be liable to get out of place from the action of 
rain end sun ; any contact between the two might result in 
a serious derailment. As far as experience goes at present, 
it does not appear necessary to provide boarding for the 
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‘live’ rail for the whole length of the line in order to pro- 
tect the men eraployed in working the traffic, repairing the 
line, &c., or the passengers.” 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot a 
until the following week. Correspondents should forward thair rom- 
munications at the earliest possible moment Мо letter can be pub- 
lished unless we have the writer's name and address in our possession. 


~ 


Burnley Refuse Destructor. 


As from time to time doubts have been expressed in your 
journal as to the steam-raising value of town's refuse, we 
enclose an extract from a letter from the engineer-in-charge 
of tbe destructor plant at Burnley, where the results are so 
satisfactory that they have now had built a further installa- 
tion to deal with the balance of the refuge of the borough. 
We doubt if there are many coal-fired boilers of the same 
size giving as much steam when burning best Welsh coal, 
whereas our fuel is unscreened town’s te fute. 

Meldrum Bros., Ltd. 
“Кы } Directors. 
Timperley, January 5/h, 1905. 


Extract from the “ Heywood Advertiser,” October 218, 1904. 
Re BURNLEY DESTRUCTOR. 


Until the end of August last a weekly return of water evaporated 
by the boiler was sent t» the members of the Health and Electri- 
city Committee. This water was measured by a Kennedy hot 
water meter, ard for several weeks was checked by an automatic 
recorder on our 6 x 15 Weir pump. Just recently the makers of 
tbe meter have certified it as working correctly. The following 
figures are taken from the weekly returns for the quarter ended on 
June 25th :— 


Refuse weighed Water Refuse weighed Water 
in. evaporated. in. ev 
Tons. Lb. Tons. Lb. 

183 818,780 190 617,000 
179 781,480 210 655,400 
207 748,260 ` 181 626,800 
178 679,140 212 614,500 
188 692,460 221 799,200 
212 647,800 266 960,300 
211 638,100 


In each of the above cases except the last, the water evaporated 
is for six days; in the last case it is for seven days. 


[The figures here given show an average evaporation of 
3,540 lb. of water per ton of refuse, or 1°58 lb. water per 
Ib. of refuse, the highest figure being 2 lb. per Ib., and the 
lowest 1°29 lb. рег lb. Our readers will remember that in 
May last year some correspondence took place in these 
columns with regard to the performance of this destructor, 
arising from a note on p. 309 of our issue of February 19th 
last. The Meldrum “ Simplex " destructor is capable of 
destroying 2} tons per hour, and the boiler is a 30 x 8 ft. 
Lancashire. 1°58 lb. steam at 180 lb. pressure from 90° F. 
is equivalent to 1:85 from and at 212° Е.—Ерз. E. R.] 


Water-Cooled Rheostat. ` 


It may be of interest to Messrs. Henry Lea & Sons to 
know that such a resistance as he describes has long been in 
use in this country, and that it is not necessary to go to the 
Continent for a method which is common in this country. 
I used a somewhat similar arrangement at Belfast in 
1901, and have a similar arrangement here consisting of 
eight coils of Beacon wire of 2 ohms each approximately, 
which can be joined up in series or in parallel. 

These coils are placed in a rectangular tub about 5 ft. 
long, 2 ft. 6 in. wide, and 3 ft, deep, through which cold 
water is passed when required. | 


G. Н. P. Morgan, 


Works Superintendent, 
Barrow- in- Furness. 
January 6th, 1905. 
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The tests described under the above heading in last week's 
issue of the ELECTRICAL REVIEW, appear to be quite new to 
Mesera, Henry Lea & Son, although the writer has ueed the 
same method of dissipating electric energy 10 years ago. It 
may auswer fairly well for tests of dynamos on site where 
the wires can be cut to the exact resistance required to suit 
the individual machine, and not appear very troublesome, 
but when applied to everyday test-room work, its virtues are 
not quite go apparent. Ite chief fault lies in the fact that it 
is not sufficiently universal in its application, when one con- 
siders that machines passing through a test room vary in 
capecity from 1 Kw. to 1,000, and in voltage from 10 to 
550, also the load on small machines—especially those of 
high voltage—cannot be adjusted to the exact amount 
unless an infinite number of connections be taken from the 
tank. Further, electrolytic action takes place where the 
current enters the tank, which soon causes the wires to be 
eaten through and fall to the bottom. This method, how- 
ever, is still very useful when a low voltage booster is to be 
Lested, but as these tests are not of frequent occurrence, the 
extra time taken and trouble in adjusting the load, are not 
taken into much account. 

In the test taken by Messre. Lea & Son, it is evident that 
the resistance of the wire was 22 ohms cold, as it was 
intended to allow 10 amperes to pass, but immediately the 
current was switched on the resistance increased to 44 ohma, 
this being due simply to the heating of the wire, which can 
be calculated from tbe usual formula : — 


Ra = res. of wire in ohms at 0? C. 


К, = » T » at P C. 
a = temp. coefficient of steel («bout · 00625). 
S temp. 1ise of wire in degrees Centigrade. 


Subetituting the above figures, the temperature rise of the 
wire would be about 160? О, If the wire was actually 
halved, as stated, the resistance cold would be 11 ohms, 
which allowed 10 amperes to pass on the 220-volt circuit, 
the resistance evidently rising to 22 ohms, the temperature 
rise being the same as in the previous cage. This, at first 
sight, appears somewhat paradoxical, owing to the fact that 
the emissivity of the wire has practically increased to four 
times its amount in the previous case, but when we consider 
that the wire was most probably stretched out after being 
cat, it is obvious that there would be a much freer circula- 
tion of water round the wire, thus increasing the emissive 
properties of the latir. 

W. F. D. 


Messrs. Henry Lea & Sons’ interesting results seem to 
indicate that the temperature rise of the 0085 in. wire was 
200^? C. average through its mass. | 

What is meant by “theoretical” volt drop? Surely 
they did not assume that the whole wire was at the tempera- 
ture of the water ! 

Much information can be found in mathematical treatises 
dealing with the flow of heat. 

The writer bas teen a similar apparatus, the spiral b:ing 
іп а glass tube, used for heating water. This was several 
years ago. A glass tube seems preferable to a wocden box 
in many ways, and a big resistance could be made of a few 
of these in perallel. | 

Phlogiston. 


Is Steel Conduit Wiring Doomed.? 


It is very amusing to read Mr. Wood's letter regarding 
the use of wood casing as a substitute for a complete draw- 
in conduit system, and above all places in a colliery, where 
mechanical protection is absolutely necessary, and condensa- 
tion and dampness are serious troubles. 

No doubt the installation Mr. Wcod mentions was car- 
ried out by the local © electrical engineer-ironmonger," whose 
aim is to get the work done good enough,” and crowd all 
the wires he can in one tube. I should like to point out to 
Ir. Wood that, by virtue of experience at home and abroad, 
it is an easy matter to withdraw any one of the wires if the 
conduit system is carried out properly, viz., one circuit in 
each conduit, calculated accordingly with ample draw-in 
bores and long radius bends; then it is only necessary to 


remove the ceiling rose or switch in order to withdraw the 
wires ; all conduit joints to be screwed and butted end to end 
in the coupling. If condensation is the trouble, there are 
conduits and watertight switches, distribution boards, &c., 
on the market, which will do away with any anxiety there 
might be. 


M. E. Heaton. 
London, S.E., January 7th, 1905. 


Harking back to Mr. Moss’s letter in your issue of 
December 30th, and having been an earrest disciple of 
screwed steel conduits since their inception, [ should like 
to add a few words to what bids fair to be a somewhat 
lengthy discussion. 

I have carried out some large extensions, dating back 
some six or seven years, including a large amount of buried 
work, and I can eafely say that I have never experienced 


. any of the ills or defects that Mr. Moss incidentally mentions. 


The only explanation [ can give for his experience of 
repeated failures, is that the samples of work he has met with 
must be of very shoddy nature. 

With an absence of sharp bends and a reasonable number 
of joint boxes to ensure accersibility, I have never found any 
difficulty in re-wiring or repairing portions of installatione, 
in a few hours at most. 

Of course, if the prices of jobs are cut very fine, as they often 
are nowadays, it is almost impossible to give the proper 
attention to, or employ skilled men to carry out, the work, 
and the ills and defects Mr. Moss speaks of will certainly 
make themselves felt; but is this the fault of the system? 
Would not any wiring system, under similar conditions, give 
the same results ? | 

My contention is that screwed steel conduit, properly 
installed, is the best system we bave as yet, whether con- 
cealed or otherwise. 

From the fire risk point of view, it is almost impossible 
with screwed steel conduit to have a serious burn out, if the 
circuits are adequately fused; this is a matter that is very 
often over-looked by the jerry contractor, and branch fuses 
are sometimes put in large enough to carry the main cur- 
rent, by some inexperienced wireman or Loy. The сопғе- 
quence is that in the event of a thort circuit, the wire melte, 
instead of the fuse blowing, and necessitates the pulling out 
of a number of wires; but again this is surely not the fault 
of the system, but the result of employing cheap and incom- 
petent labour. 

I am afraid there would be a very bad time in store for 
us if we ever went back to anything like the obsolete wood 
casing that dies so hard, as it is neither mechanical nor elec- 
trical protection. | 


E. R. Mahood. 
Brighton, January 10th, 1905. 


— — MED 


A thonghtfol examination of the actual results obtained 
during the past five years’ use of metallic tubing as a 
protection for electric wiring, cannot fail to reveal, with 
painful distinctness, that it has proved a costly failure. 

The recestity for a really satisfactory method of protecting 
and running electric wiring is so great that the merits and 
demerits of the various devices in use must be boldly looked 
in the face, and the imperfect system must fall into disuse. 

There does not appear to be a really reliable all-round 
system at present in the market—that is to say, one which 
combines all requirements from both a mechanical and also 
an electrical standpoint, in conjunction with reasonable cost. 

The disadvantages attendant проп the employment of 
plain metallic tubing are so enormous, and во obvious, 
that it is a most surprising thing that practical men should 
have seriously entertained the use of it. 

Let us take a plain instarce, and endeavour to realise the 
condition of affairs which really exists when the above form of 
protection is adopted. 

Consider the cage of a building fitted with the necessary 
wiring for 50 lights. Неге we have many hundreds of feet 
of earthed metallic tubing, euch tubing containing insulated 
wire carrying current at a potential difference of, say, 
230 volts above earth. 

The whole of the conductors are supported by and encased 
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in metallic tubing, and thus protected in a thorough manner, 
forming mechanically a happy combination. 

But what is the position from an electrical standpoint ? 
Certainly а most highly unsatisfactory and dangerous one. 

It would, indeed, be difficult to imagine a much less 
desirable state of affairs when it is fully realised that hun- 
dreds of feet of charged conductor are merely separated 
from earthed metal by the thickness of their insulating 
covering, and that this amounts to about 5 in. in many 
cases, 

When the installation is first erected, an excellent test 
may perhaps be obtained as regards insulation resistance to 
earth, but this is solely due to the new and unimpaired covering 
on the conductors, and cannot possibly last; condensation of 
moisture in the tubes will speedily commence its fatal work 
of breaking down the insulating covering of the wires, with 
inevitable trouble to follow. 

The plain fact of the matter is, that as long as insulated 
conductors are laid in bare metal pipes, so long will trouble 
and expense follow, and that such should arise is precisely 
what might be expected; in fact, it would be a miracle if it 
were otherwise. 

Many half-hearted attempts to combat the above trouble 
have been made, but so far the best is not //orough enough. 

Here the writer wishes to protest against tubing coated 
with so-called insulating enamel, for the coating in question 
is of sucha paltry character that it merely gives a false sense 
of security, and is quite inadequate as an insulating lining. 

By far the nearest approach to what is really required, is 
that of a certain firm who supply a conduit fitted with a 
paper lining, and this type will, when much improved, prove, 
in the opinion of the writer, the solution of the difficulty. 

It will be necessary, however, to carry out the idea in a 
very much more thorough manner, that is to say, the paper 
must be of a good quality and of tough nature, and must 
be absolutely impregnated with a moisture-resisting and 
insulating substance, such as paraffin wax. 

In addition to the above, there is another point of the 
most vital importance, which must not, under any considera- 
tion, be shirked, the point in question being tbat the actual 
thickness of the paper lining myst no! be less than à in. for 
any size of tubing. 

Given, therefore, a steel tube system of moderate gauge 
lined throughout as above specified, we shall have at our 
command a system from which the best results may be 


expected. 
A. M. 
January 3rd, 1905. 


I was very pleased to read the letters by your correspon- 
dente, Mr. Edwards and Mr. Wood, in reply to mine, in your 
issue of December 30th, 1904. 


It is plainly seen that the two writers hold extremely. 


opposite views on the subject. 

Although Mr. Edwards is aware that some so-called steel 
conduit systems give ample rcom for complaint, I must 
acknowledge the example, as given by him, does credit to 
steel conduit work and the contractors. In the third para- 
graph Mr. Edwards puts the blame on consultants; but 
look at the number of {installations that are carried out where 
there is no consultant, and where the client is entirely 
ignorant of electrical matters, and that is, in my opinion, 
where a good deal of fault lies, although I most certainly 
agree with Mr. Edwards that some specifications do lack 
definiteness and detail, and I think a great many contracts 
are given out to firms who have tendered for one class of 
conduit (light gauge) while most probably many others have 
tendered for high-class heavy-gauge tube work. 

In the fifth paragraph Mr. Edwards points out the 
principal details necessary for a high-class conduit wired 
installation, and if he will allow me, 1 would further add— 
the wires should not be drawn in until, in the case of new 
buildings, the plaster is dry. But how is this to be brought 
about ? Where there is no hard and fast rule as to the 
quality of tubes to be used, and the method of erection, 
some contractors will still keep tendering for and using light- 
gauge tubes, and also crowding wires, and the consequence 
is, owing to this keen competition, these contractors have to 
be fought with their own weapons, and the light-gauge tubes 


are put in to make the jobs pay; bence the root of some of 
the trouble, and the condemnation of steel-conduit wiring. 

If consulting engineers and architects will insist on materials 
and workmanship of the best quality being put in, then 
the faulta which have of late been associated with conduit 
installations will soon be a thing of tbe past, except in those 
cases where contractors draw up and work to tbeir own 
specifications — 1 do not include all contractors in this 
category. 

In reply to Mr. Wood, I have, like himself, found some 
conduit installationg a nuisance, and it has been necessary 
to pull down a great deal of conduit and wiring to remedy 
a fault. At the same time, I think he will agree with me, 
that if all conduit work was erected similar to the case Mr. 
Edwards mentions, with plenty of inspection fittings and 
plenty of room in the tubes for drawing wires in and out, 
there would be fewer faults and a deal less: trouble in 
making them good. Regarding his suggestion about a con- 
duit with a removable cover, I think the cost of such a 
system would be too great, and apart from that, what is the 
use of а removable cover when the work is all buried in 
plaster ? "There would also be a difficulty in the making of 
jointe, and in the fittings in general with the system as 
proposed by him. 

Whilst all this high-class work is being suggested, and an 
ideal system of wiring aimed at, we must not forget the cost, 
as the pockets of the public have to be considered, апа there 
is, no doubt, a number of people who will cling to the old 
wood casing, rather than go to the expense of an ideal 
conduit installation; but where reliability is considered 
before cost, there is room for first-class conduit work. 


Н. Moss. 
Birmingham, January 10/h, 1905. 


Nernst Lamps, 


As, personally, I bave had considerable success with 
Nernst lamps, I should like to add a few words to the 
correspondence on this subject. 

Undoubtedly the chief factor on which the success or 
failure of these lamps depends is the variability of the 
voltage. The declared pressure in Stirling is 230 volts, and 
as, Т am glad to say, we keep a very steady pressure, I find 
215-volt filaments and 20-volt resistances give satisfactory 
results. | 

For some considerable time I have been using 4-ampere 
* A " type Nernst lamps fairly extensively for street lighting, 
and I find the average life of the filamente is about 800 
hours. 

I give below the lives of the last batch of 50 filaments, 
of which I have had the burning hours made up, and you 
will note the large proportion of filaments with the life over 
1,000 hours. Undoubtedly the efficiency of the lamp falla 
off very considerably on such a long life as this, and for 
ordinary use it would certainly be judicious to change the 
filament after about 700 hours. 


: First 25. Second 925. 

Under 100 hours i 2 
Between 100 and 200 „, 0 0 
„ 200 „ 300 „ 2 0 
» 300 „ 400 „ 3 2 
» 400, 500 , 3 3 
„ 500 „ 600 „ 2 2 
„ 600 „, 700 „ 3 2 
» 700 „ 800 ,, 1 2 
„ 800 „, 900 „ 1 2 
„ 900 „ 1,000 „, 1 2 
Over 1.000 „ 8 8 


Average 781 hours. 806 hours. 


I need hardly say that careless handling is fatal to the 
life of the filaments, and I largely attribute the good resulte 
I obtain to the fact that great care ie exercised in the 
replacement of the burners. I wish all my customers were 
as careful. 

The Luna burner I also find to be satisfactory, though, 
perhaps, hardly so reliable as the © A” type. 

I have not obtained good results with either Luna or 
„A“ type 1-атреге filaments, and though the old type of 
-ampere filament was reliable enough, my experience with 
the new ** U "-type filament has been far from satisfactory. 

In nearly all cases with this burner, І find the heating 
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coil has broken down apparently through contact on very 
cloee juxtaposition with the filament. A more powerful 
light is given off by this burner at the commencement, but 
I think the drop in efficiency is more rapid, and the life is 
very uncertain. 

A. C. Hanson, 


e Burgh Electrical Engineer. 
Stirling, January 10ih, 1905. 


I have read with much interest the various comments on 
the Nernst lamp in the ELECTRICAL REVIEW. 

I cannot see why so many fall into the error of allowing 
the lamp to be over-volted, for the makers do their best in 
their various pamphlets to point out how fatal this is to the 
life of the lamp. With regard to the variations in supply 
voltage, I would point out to R. Pippette that it is 
impossible, on a network of any size, to keep an absolutely 
straight line chart over the 24 hours; and I presume the 
variation he noted—namely, 224 per cent.—is a clerical 
error, meant for 24 per cent, the latter being allowed by the 
Board of Trade. 

I have experienced very little tronble, and have got 
ercellent results out of these lamps; but I venture to 
suggest one or two points where the makers may help us :— 

1. In the correct voltage proportioning of resistance and 
burner. I have seen lamps voltaged for 230 volts sent 
out with resistance 15 volts, burner 215 volts, another with 
resistance 20 volts, burner 210 volts. Both cannot be 
correct. 

2. I have often been asked by consumers how the light 
efficiency of the lamp after various hours of burning com- 
pares with the ordinary incandescent lamp similarly run, 
and I would suggest that the makers give us an efficiency 
carve showing this. 

If contractors when installing Nernst lamps in a district 
would take the trouble to ask the supply company for the 
maximum voltage in that district, they would be only too 
pleased to supply this information. The resultant lamp 
would have a longer life and would certainly be more satis- 
factory. There would be less sulphurous language between 
contractor and consumer, and the supply would materially 


benefit. 
S. R. W. 


The Dignity of the Profession. 


“Turbo and others with like views prove themselves 
thonghtless and narrow-minded. Has it ever struck them 
that were their views upheld the engineering profession 
would have been deprived of many an eminent engineer 
and scientist ? 
before me. 

As to the dignity of the profession (dignity at 158. to 258. 
pet week ) I fail to see where the aristocratic or wealthy-born 
set, who make up a large percentage of a good many 
electrical staffs, uphold it. In an even number of cases it is 
found that were it not for the “ common workmen " they 
would soon be in difficulties. I have met ** common wire- 
men," and even jointers, who could teach more than a little 
to their supposed superiors. There is one good point—the 
“common workman "' asks and gets a decent salary (I mean 
wage). He does not take positions at 108. per week to gain 
experience and be able to say: “I am one of the 
engineeaws at the station doncherknow.” 

Might I ask if “Turbo” and his kindred fear honest 
practical competition? They may, for possibly heads 
are beginning to realise that. 

Aristocracy (for want of a better term) and brains do not 
always go together, and it is even possible for a ** common 
vorkman to possess such. 

I am sorry to have had to use such strong terms, bat 


they alone fit the truth. А 


I have read and re-read the letter on the above subject by 
“ Impudence,” and think he has assumed the most suitable 
non de plume possible. 

I think I have come across the kind of engineer 
“ Impudence is trying to create; they are known in the 
profession ал mushroom or half-inch engineers. 


= 


Sir Wm. Arrol’s name is опе now lying 


Fancy, “for an engineer to become proficient in bis 
cailing, he must of necessity take off his coat, &c., and don 
hie overalls and indulge in the practical part of his business, 
and so educate bimself in the matter of how each practical 
part of bis business must be carried out." Things must 
have altered considerably of late years, and there is not the 
least doubt they have, for the general jobber and muddle 
mixer is everywhere in evidence, making the word engineer 
more and more ambiguous every day. 

I really thought (and no doubt a good many of your 
readers had thought the same), until enlightened by “ Im- 
pudence,” that this particular indulgence that he speaks of 
in dealing with the practical part of his business was gone 
through by necessity in passing through the shops previous 
to assuming the name that the majority seem to covet, and 
to which the minority only have a right. 

Truly this is a very elastic name, its ambiguity is infinite, 
but I am glad I know where I am now, for I have two sons 
coming along who, in the words of a famous song, might 
have been “following in their father’s footsteps,” which 
would have been entirely wrong, as I can see now, according 
to “ Impudence.” What a would-be engineer should do is 
to get a smattering, somewhere or somehow, of something 
allied to engineering, which will fit him to obtain his first 
appointment, in all probability in a central station or other 
place of opportunity, where he will be able to indulge in 
edacating himself in the practical part of his business—or 
some other person's business“ unless, perchance, he be too 
dignified " to don the overalls ; in such a case, of course, if 
he joins the staff asa jointer, he remains a common jointer, 
unless he takes over the chief’s job. 

It is the dignity of the profession that is being talked 
about, not arrogance. 

These persons who have sacrificed their positions have 
sufficient elevation of mind, rank and character to permit 
them to take this step to prevent the name of Engineer 
being dragged further through the mud, and all credit is due 
to them for the noble example they have eet. 

Fear of encroaching on your valuable space prevents me 
from travelling farther than paragraph 1 of this letter ; but 
I consider the other three to be quite as illogical, and 
perhaps best left to themselves. If Impudence” thinks he 
is doing this particular jointer a favour by pointing out the 
possible paths of improvement, I don’t, fora thorough good 
jointer—a master of this particular branch of the pro- 
fession—is a person that can command his fair share of 
respect, and should possess equal dignity with the other 
branches, as, undoubtedly, he does, thus obviating the 
necessity of jamping from one branch to another. 


A Deep Thinker. 


Doubtless most municipal station staffs will admire the 
engineers of West Bromwich, who resigned their positions 
rather than submit to the indignities the Electricity Com- 
mittee have heaped upon them. 

No unbiassed person would object to associate with a man 
who had risen from the ranks by dint of hard work and 
perseverance, but in municipal undertakings how often is 
this the basis for promotion ! 

In several instances that could be mentioned, rapid pro- 
motion has taken place in these stations simply by men 
* toadying," and the judicious expenditure of a little money 
(in drinks, &c.) on the members of the Committee, moet of 
whom are totally unfit to control an electricity supply 
works. 

If engineers would refrain from applying for, or accepting, 
posts vacated under these and similar circumstances, it 
would be to the benefit of the profession generally. 

Why should not our Engineering Institutions protect the 
profession, which is so rapidly deteriorating ? 

Two Central Station Engineers. 


Proposed Institution of Engineer Draughtsmen. 
With a view to improving the professional position and 
encouraging professional and social intercourse and debate 
amongst members of this important, but somewhat obscure, 
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branch of all branches of engineering, I humbly beg to 
suggest to my brother knights of the board, through the 
medium of the REVvIEw, that an Institution of Engineer 
Draughtsmen be formed, covering all branches of civil, 
mechanical and electrical engineering, to which en/rée could 
only be obtained on proof of training, education and strict 
examination. Such an offspring would, I'm persuaded, have 
the approval of the parent Institutions and employers, and 
pleasure and profit would be the lot of its members. i 

T? 45. 

London, January 9th, 1905. 


Contractor v. Hawker. 


Referring to Mr. Stephen M. Johnstone's communication 
in December 23rd issue, what he complains of is only one 
means by which the manufacturer is doing his utmost to 
rob the contractor of his trade discounts. 

I can give him one instance of the manufacturer who bas 
actually had the audacity to engage the Corporation staff of 
the electricity department to bawk his gocds about, and 
wherever there is a possibility of the customer giving an 
order, they will fix up these *hawkings" on “approval” 
entirely free to the said customer ; the ratepayers, of course, 
stand the erection cost, and any other small items incurred. 
In the case I am referring to, these customers are actually 
offered the goods 31 per cent. less than the contractor has to 
pay for them! 

The staff of the said Corporation is prepared to supply, 
or to be the intermediate party of anyone requiring, electrical 
materials in this town, and will see that they always get 
them at net trade prices. 

I believe this is much more serious than what Mr. John- 
stone complains of, and I should like to know if other con- 
tractors have experienced it, and what steps can be taken to 
stop it. 

The remuneration paid to these Corporation bawkers, the 
writer presumes, will be admitted to be something more sub- 
stantial than the ordinary Christmas-box. 

A Contractor. 


A Correction. 


We notice in your issue of the 30th ult., in the Continental 
Notes, reference to an increase of our company’s capital. 
We beg to inform you that our capital has been increased 
from £100,000 to £150,000 and not as stated by you, from 
£50,000 to £150,000. The dividend of 9 рег cent. was 
чан upon £100,000 and not upon £50,000 as menticned 

y you. 
We shall feel obliged if you will kindly make the necessary 
correction in your next issue, 
The Berliner Telephone Manfg. Co. 
J. B. EIN BAUM, Manager, 


London, E. C., January 6th, 1905. 


— 


Engineering Text-Books. 


I would like to hear of a circulating library containing a 
comprehensive collection of books on up-to-date engineering 
practice. Because I think there are many who will welcome 
such information, I inquire through your columns. 


Australian. 


Deficient Accommodation on a London Tube. 


Respecting this subject of electrical traction, and the 
great boon it should—and, in most cases, does—confer on 
the travelling public, may I afk if any readers of this 
journal has ever had the experience of travelling on the City 
and South London Railway from Moorgate Street or Bank 
stations towards Clapham Common on a Sunday night 
between 10.30 p.m. and 11 p.m. The number of pecple 
crowded into one train is absolutely criminal; and, instead 
of; ав on an ordinary evening during their busy time, run- 
ning a three-minute service and a five-coach train, to 
attempt to deal in some manner with the crowds waiting on 
the platforms, their ordinary skort trains of four coaches 
run about every five or six minutes. 

If а fire, or anything else should occur to cause a panic in 
ane of the tunnels, it would mean the greatest disaster of 
the age, 


There has been ample time for these things to have been 
noticed aud altered, as they have been going on for at least three 
months from my own personal experience. 

I fail to see any object in preserving the antiquity of the 
above line; and, as an object of historic interest, a model 
in one of our museums would no doubt be sufficient to satisfy 
* the few" ; but “the majority,“ I feel sure, would more 
greatly appreciate a few simple reforms for their own 
personal comfort and safety, which they certainly have well 
to pay for. 

Seeing, a8 I do, the enormous advantages of electric 
traction over other kinds of locomotion, it is a pity to notice 
how badly this pioneer of the business in London compares 
with the ordinary steam-driven systems of dealing with 
traffic. Last Hope. 


Inquiries Addressed to Municipal Engineers. 


I receive, as I suppose other municipal engineers do, 
continual strings of questions, 20 to 100 in number, mostly 
of a technical nature, from other municipal electrical under- 
takings, with a request they shall be replied to as soon as 
possible. Of course a certain amount of this is unavoidable, 
committees order it and so forth ; but there is a great deal 
more in my opinion, than is desirable. It seems to be the 
fashion now if anyone wanta to read a paper to bother the 
station engineers for all the facta, The enclcsed is typical, 
and I think the views of other station engineers might be 


interesting. 
Destructor. 


[Our correspondent's complaint is one which has often 
been brought to our notice; town clerks especially seem to 
be addicted to the practice of applying, as of right, to their 
municipal confrères for all kinds of information, some of 
which involves a gocd deal of research and investigation and 
a considerable expenditure of time. Doubtless this tendency 
arises from а feeling that all municipal staffs, being in the 
service of the public, should cheerfully contribute their quota 
to the common good, while they may count upon their 
courtesies being reciprocated in kind, should the necessity 
arise. We ourselves are greatly indebted to both municipal 
and other station engineers for information, which we ask 
for as a favour, cettainly not as of right; and we gladly 
testify to the good-natured and courteous response almost 
invariably accorded to our applications. Being, therefore, to 
some extent involved in this matter ourselves, we refrain 
from expressing an opinicn thereon, but our columns are 
open to those who wish to do so. 

In this connection, we may mention that we have become 
aware that a letter asking for certain particulars intended for 
publication in the ELECTRICAL REVIEW is being circulatéd 
amongst municipal station engineers ; we, however, have not 
received any Communication from our prospective contributor, 
nor have we any idea as to his identity; needless to say, 
therefore, that we have not authorised the circulation cf any 
such inquiry.—Eps. E. R. 


Civil Engineers —4 per cent. 


On behalf of several young engineers, may I draw atten- 
tion in your columns to the extraordinary lack of courtesy 
shown us by Central Station Chiefs when we apply to 
them for jobs. 

Merely to quote my own case, ont of over 25 applications 
which I sent ont (in many cams enclosing a stamped 
addresscd envelope for return), only one chief was polite 
enough to send me an answer. 

Surely these chiefs might remember the following facts :— 

1. That they were young men themselves once—looking 
for work. 

2. That those of us who apply for work are, in the vast 
majority of cases, well trained, well educated gentlemen, 
and are entitled to be treated as Buch. 

3. That civility costs nothing. 

Indignant. 


‘Inquiry. 
Fire alarm and telephonic syatem for large public institu- 


tion. Can any reader inform me of an efficient installation 
that has recently been erected as above? " 
Н. W. А. 
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The Cult of the Marine Engineer. 


I have been considerably amused (and not only myself, 
bat others) at a letter in your issue of November 25th last, 
signed by Landsman,” on The Cult of the Marine Engi- 
peer." It ів во absolutely evident, from the letter in ques- 
tion, that “ Landsman " is a disappointed marine engineer, 
that we, who happen to be electrical engineers in central 
stations, can only treat such a letter with pity and amuse- 
ment. To begin with, he appears to imagine that the only 
duties of a chief engineer in a central electric light station 
are to look after his boilers, engines, and his consumption of 
coal per unit generated. He imagines that the only elic- 
trical work required is that of moving the switches about,“ 
and that this can be done by a good electrical assistant. 
“ Landsman seems to ignore, or forget, that even the very 
best assistants like to be able to look up to their chief as a 
man of superior knowledge in all departments connected 
with a centre] station. There sre such things, even in a 
semi-civilised country such as this, as intricate networks of 
cables, outside the station, and unless a chief is an electrical 
engineer, and can tell his men what to do, he is absolutely 
useless, although he may bring his coal consumption per 
1.Н.Р.-һойг down to 1} lb. 

As regards this latter figure, electrical engineers (who, of 
course, know nothing about steam) will, I think, take it 
with a grain of salt. He also forgets that a chief in a 
central station has to be a very first-rate business man. I 
really fail to вее how a marine engineer can lay claim to this 
latter qualification, because, on * Landsman’s” own showing, 
it appears that his only recreation, when not on duty (and I 
have rarely seen a chief marine engineer on duty) is that of 
conversing politely with the fair sex. 

Here I with * Landsman.” They are past-masters 
at the art! Put him in an office, with an irate consumer, 
who is сегде that his meter ів reading 10,000 рег cent. 
more than it should, and see how he will tackle him. He 
will probably have the meter tested by an assistant, but if 
chat assistant asks him for any information as to how to do 
the job, he will probably say, If you can’t do it I must get 
someone who can.” There are also such things as meetings 
of directors and electricity committees, when a chief is 
expected to report upon and advise with regard to technical 
electrical matters, and he could hardly send his good 
amistapt to do this for him. 

Wby on earth marine engineers can't stick to their own 
profession instead of trying to oust men who have probably 
spent their time in training for electrical work and central 
station management, I cannot understand. We don't try to 
oast them; no doubt many of us would like the pleasant 
life, bat we do not aspire to such heights of knowledge. It 
is also amusing to learn Landeman's idea of a gentleman. 
Apparently, if & man can talk nicely to a lady he is a 
gentleman. I may say that I have heard that some of the 
greatest scoundrels unhung have a delightful way with the 
ladies, and if this is the only qualification I am exce dingly 
sorry for the old stamp of gentleman. Many men who are 
gentlemen are quite shy with the other sex. 


Colonial Electrical Engineer. 
South Africa, December 21st, 1904. 


P.S.—I have heard of stations which are run by “ mere 
electrica] engineers, which have got their coal consumption 
down to even 3 Ib. per unit. 


THREE-PHASE ELECTRIC HAULAGE PLANT 
AT SHIREBROOK COLLIERY. 


Faox the number of papers on electrical engineering read before 
the Institution of Mining Engineers, it is evident that the use of e]ec- 
tricity in mines is becoming a potent factor in the mining industry. 
Whether continuous or three-phase current is the best for general 
wining purposes is a much disputed point, there being strong advo- 
cates for both systems. The great disadvantages of three-phase 
the diffculty of starting the drop in voltage and 
rash of current when starting. OContinnous current 

ped by their commutators, but are more 
their working, and, when properly attended to, are 


probably much more suitable for many purposes than three- 
phase motors. Both systems, however, have their advantages 
as well as their disadvantages, and no bard aud fast rule can 
be made, but each system should be carefully considered with 
regard to all the circumstances, depending upon the nature of the 
work and the state or position of the colliery. 

In a paper read before the Mining Institute, Mr. William Hay 
describes a three-phase installation for hauling at Shirebrook Col- 
liery. This plant consists of a pair of compound steam engines, 
fitted with Meyer expansion gear, and running at 95 r.p.m., sup- 
plied with superheated steam, driving, by means of a belt, a counter- 
shaft; and from this countershaft, by means of belts, is driven the 
three-phase generator and a separate exciter. It may be noted 
here that this countershaft means a loss of probably 10 per cent. to 
15 per cent. of the power of the engine. Why colliery people 
prefer low speed engines and antiquated countershafts and belts it is 
difficult to say. One idea is that a low-speed engine is not so 
complicated as a high-speed one, and will not wear out so quickly. 
This is probably true when the valve gear merely consists of 
eccentrics and slide valves, but in these days of great economy in 
steam consumption and intricate and delicate valve gear of a low- 
speed engine, the high-speed engine is probably the simpler of the 
two; and, moreover, the great reduction in space occupied, and 
consequently lessened expense in engine house and foundations, to 
say nothing of getting rid of belts and countershafts, are most im- 
portant points in favour of the high-speed engine. . 

The alternator is & three-phase ten-pole Westinghouse machine 
with an output of 75 xw. at 440 volts and a periodicity of 60. The 
field excitation is derived from a separate exciter consisting of a 
l'Ó-kw., 125-volt compound-wound generator running at a speed 
of 1,300 r p.m. The alternator runs at a speed of 720 r.p.m. 

From the generator, the current is conducted by a three-core 
cable, 2,160 ft. long, to the motor underground, which isa Westing- 
house three-phase motor of 100 н.р. at 400 volte, with а speed of 
580 r.p.m., the rotor being of the squirrel-cage type. The machine 
is started by means of auto-transformers, and consequently, though 
the power required to start the motor is great, it is necessary to 
disconnect the rotor from the haulage gear, and start it light. The 
power from the motor is transmitted to the haulage gear by means 
of a belt 13 in. wide to a first motion pinion, and through double 
helical spnr gearing to the rope-driving pulleys. The pulleys 
driving the hauling ropes are 6 ft. in diameter, and are thrown in and 
out of gear by means of a friction clutch of the ordinary wedge and 
expanding ring type, worked by means of hand-wheels and screws ; 
and the speed of the haulage ropes, which are endless, is two miles 
per hour. The tightening arrangement consists of a balance bogie 
carrying a pulley 5 ft. in diameter working on an inclined plane; 
and the tubs are тап in trains of 6, or, where the roadways are 
single, in trains of 14. 

The following table gives the results of а 6-hours' test made with 
this plant :— 


IH.P. OF THE ENGINE AND THE DISTRIBUTION OF тни POWER. 


11. v. Per cent. 
Engine and countershaft 30°74 296 
Alternator апа exciter ... is 10:18 9'8 
Cables, motor and hauling gear 21:04 20:3 
Ropes -— x m ind 8:87 8:5 
Load, inoluding coal and tubs ... 33:07 31:8 
Totals — . . 103°90 100°0 


What strikes one most is the power absorbed by the engine and 
countershaft, though, as the engine is only working at half its 
load, this should be taken into account in ite favour. The 
mechanical efficiency of the engine plus the power used to overcome 
the friction of the countershaft and belts is 0:8, and the electrical 
efficiency is 57:3 per cent. The steam consumption is 38 lb. per 
I H.P. per hour, which one would think—in spite of the 248 ft. of 
steam pipe—migbt be improved upon. 


LEGAL. 


Н:онетт v. PELLINGHAM. 


AT Brighton County Court on Friday, Judge Scully heard a case in 
which Geoffrey Hignett, trading as G. Hignett & Oo., electricians, 
of 2, North Street Quadrant, Brighton, sued Ernest Edwin Felling- 
ham, electrician, of 10; North Street Quadrant, for £25 damages for 
breach of agreement respecting the sale to the plaintiff of an 
electrical business carried on by the defendant at 1 & 2, King 
Btreet, Brighton. The plaintiff also asked for an injunction 
restraining the defendant from committing further breaches of the 
agreement and from trading in Brighton, Hove and Preston. 
Plaintiff's case was that in 1900 the defendant, who was trading as 
Fellingham Bros, wrote and asked him to buy his business for 
£170, and witness ultimately agreed to purchase for £135, and to 
take defendant into his employ. An agreement was drawn up, and 
in this the defendant undertook not to do any electrical work in 
Brighton, Hove and Preiton, but early last year defendant left 
witness and managed a business at 10, Nortb Street Qaadrant. On 
the shop were the words “ Fellingham, Electrical Contractor, 
Electric Lighting, Estimates Free." Defendant's brother claimed 
to be the owner of the business. Plaintiff denied that the agrec- 
ment was limited to a period of two years. 
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For the defence it was urged that plaintiff had no right to an 
injunction owing to the great delay in taking proceedings. It was 
aleo contended that defendant had not worked in his own name or 
on his own behalf, but for his brother. 

The Judge held that the plaintiff's claim and defendant's counter- 
claim for the rectification of the agreement, must be dismissed, but 
in the event of his ruling being wrong, and the case going further, 
he found that if plaintiff's construction of the agreement was 
correct, defendant had broken it, but not for long, be having 
ceased to carry on business himself after he bad been written to by 
plaintiff's solicitors on the subject. On the assumption that plain- 
tiff's view was correct, he assessed the damages for the breach of 
the agreement at the nominal sum of £5, with costs on Scale C. 


SPEABING v. Bascock & WILCOXx AND OTHERS. 


IN the Appeal Court on Wednesday, before Lords Justices Vaughan- 
Williams, Romer and Stirling, commenced the hearing of the appeal 
by the plaintiff in this case from an order of Mr. Justice Warrington, 
who dismissed an spplication by the plaintiff for leave to ad- 
minister interrogatories to the various defendants in the action, on 
the ground that they were irrelevant. The defendants were 
Messrs. Babcock & Wilcox, Messrs. Sugden, Ltd., and Mr. John 
Sugden himself. The statement of claim, said Mr. Shearman, 
K.O., set out that the plaintiff and Mr. Sugden, who were engi- 
neers, were concerned together in certain inventions for water- 
tube boilers. Messrs. Babcock & Wilcox made water-tube 
boilers of a similar kind, and plaintiff and Bugden were asso- 
,ciated together in Babcock & Wilcox's service. In 1902 a 
company called Bugden's Ltd., was incorporated for the 
purpose of carrying on business in the Sugden boilers. Shortly 
after this plaintiff became a large shareholder in Sugden's, Ltd., 
and manager of the company, and Bugden became another share- 
holder. 'The business was successful, and had come into competi- 
tion with Babcock & Wilcox, who commenced two actions. The 
first was against Bugden's, Ltd., for infringement of patent, and the 
other against Thos. Sugden for damages and an injunction on the 
ground that he had committed a breach of his confidential relations. 
Mr. Spearing was only a party to the first action, but the 
company instructed solicitora to defend both. Mr. Perks, a 
solicitor and a well-known public man, was а shareholder 
in Sugden & Со, Ltd. and he commenced negotiations on 
his own account for the settlement of the actions, which 
ended in an agreement, and this agreement Mr. Spearing 
now sought to have set aside. Interviews were held between 
Mr. Sugden and Mr. Rosenthal, the manager of Messrs. Babcock 
and Wilcox, at some of which Mr. Perks’s clerk, one Mr. Peck, was 
present. At the first of these interviews held at Mr. Perke’s office, 
Rosenthal informed Sugden that Babcock & Wilcox had eet aside 
£30,000 to fight the action, and would carry them through every 
court, and tbat he, Rosenthal, was the best friend Sugden had, and 
the only man who could save him from ruin, and further that 
Sugden was not во much to blame as Spearing in the matter which 
had led up to the actions. Consequences were hinted at, and a 
settlement was suggested. Sugden and Rosenthal informed Perks 
of the terms which Rosenthal proposed, and Perks said that in bis 
opinion they were fair and reasonable, and that Mr. Sugden ought 
to agree tothem. Sugden informed Mr. Spearing of the position, 
and entreated him to accept the terms in order to save 
him from rain. In addition to the agreement put before 
Mr. Spearing for him to sign, these parties made 
a secret agreement with Mr. Perks and with Mr. Sugden. They 
agreed to buy up all Mr. Perks's shares in Sugdeni& Co., Ltd., at par, 
so that when Mr. Perks said the terms were reasonable he referred 
to his own agreement as well as the other. Ав to Mr. Sugden, they 
took him back into their service, and took over a patent of his. On 
discovering these secret terms, Mr. Spearing declined to per- 
petuate the agreement. 
Peck, as his solicitor to go into the matter, and Peck 
received a fee of 20 guineas from Babcock & Wilcox. He seemed to 
have been more or less retained by the other side. The only claim 
against Mr. Spearing was to restrain him from being a party to 
certain patents, but by the agreement he bound himeelf not to 
manufacture any water - tube boilers in competition with Babcock 
and Wilcox for three years. Counsel contended that there was 


clearly a duty to disclose these secret terms. It was, on the face of 
it, a mala fide transaction. 
Hearing adjourned. 


BUSINESS NOTES. | 


Electrical Industry and Tariffs.—It had been antici- 
pated at Preston, where there are situated large electrical works, 
tbat Mr. Chamberlain would in the course of his speech on Wednes- 
day night refer in some detail to that branch of the engineering 
industry. Mr. Chamberlain has, however, telegraphed to the special 
Lancashire correspondent of the Engineering Times, who communi- 
cated with him on the subject, that he has “до present intention 
of referring to that particular trade.“ Daily News. 


Electrical Omnibuses in Germany.—A service of 
électrical omnibuses, supplied with current from an overhead con- 


ductor, has lately been started between Nieder-Schóneweide and 
ohannisthal, near Berlin. 


He had employed Mr. Perks's clerk, . 


The German Machinery Trade in 1903.— The Diplo- 
matic and Consular Report, No. 622 (Miscellaneous Series), gives a 
report on this subject by the British Consul-General at Hamburg, 
states that during the last three years the progress has not been so 
rapid as during the previous decade, the total value of the exports 
having increased from £10,035,000 in 1901 to £11,600,000 in 1903. 
The imports, which in 1900 reached the high figure of £5,055,000, 
fell to £2,855,000 in 1903. 'The imports and exports of electrical 
machinery were as follows:— 


Imports. Exports. 
1901 ... £174,500 £996,750 
1903 ... 80,750 1,086,050 


The chief markets for German exported electrical machinery 
were:—United Kingdom. £289,550; Raesia, £98,700; Italy, 
£87,100; Belgium, £98,500; Spsin, £73,300; the Netherlands, 
£62,450; Austria-Hungary, 445, 700: Sweden, £39,800; Argentine 
Republic, £38,400; Switzerland, £29,100; and France, £25.100. 
The electrical machinery imvorted came chiefly from Switzerland, 
£31,900 in 1903, and £47,900 in 1901. Particulars are also given 
of the trade ір: agricultural, spinning, weaving, pumping, &“. 
It is interesting to note that cotton-spinning machinery bas 
at all times been almost exclusively imported from the United 
Kingdom." Rolling machinery, ventilators, machinery for cutting 
metals, as well as working wood, were all imported chiefly from 
the United Kingdom.” 


The Spanish Copper Industry in 1903.—A recent 
Foreign Office report on the Mining and Metallurgical Industries 
of Spain” contains some interesting information, from which a few 
of the references in regard to copper are worthy of quotation. 
Copper ore is obtained from 501 mines employing over 12,000) 
hands, and 54 steam engines aggregating 2,030 r.H.P. The volume 
Of the ore raised was 2,799,789 tons, valued at the mouth of the 
mine £1,569,369. The increase in volume mined was 181,135 tons. 
Of the total output nearly 60 per cent, or 1,660,092 tons, was 
worked up locally into copper cascara (valued at £551,808), copper 
blister (valued at £416,021), and copper sulphate (valued at £88,596). 
Nine factories were devoted to the working of the ore into these 
forme affording employment for 3,300 workers. The motive power 
employed was steam; 30 engines, indicating 1,587 H.P., were in use, 


Switzerland.—The balance-sheet of La Société Frauco- 


Buisse pour l'Industrie Electrique for the last financial year, shows 
& profit of £31,160. 


Imports of Foreign Electrical Apparatus.—A very 
steady tone prevailed throughout the past year in the importation 
of foreign electrical goods into tbis country. The returns now 
available show that the monthly total ranged between a minimum 
of £50,401 and a maximum of £86,236, the aggregate for the 
12 months being given as £790,799, as contrasted with £819,029 
in 1903. 


German Electrical Machinery Imports and Exports. 
—Last year saw an increase in the importation of foreign electrical 
machinery into Germany, the returns for the 10 months ending with 
October last showing a total of 1,169 tone, as compared with only 
725 tons in the corresponding period of 1903. On the other hand, 
there was a decrease in the exports of German electrical machinery 
from 11,187 tons to 11,066 tons. 


The Jandus Twin-Carbon Lamp.—Messrs. Drake 
and Gorham, Ltd., sole agents for the Jandus Arc Lamp and Electric 
Co., Ltd., have forwarded us particulars of the Jandus twin-carbon 
lamp for working singly on 200 to 250 volts at 23 or 4 amperes. 
The resistance for the former is self-contained, but with the higher 
current it is external. We understand tbat the lamp combines the 
usual features of Jandus lamps—sound design, solid construction, 
ease of trimming, and long burning hours. The overall length is 
only 2 ft. 3 in. The firm will send copies of the lists on applica- 
tion to them at 66, Victoria Street, Westminster, B.W. 


Private Bills in Parliament.—The period allowed by 
the two Houses of Parliament for depositing memorials alleging 
non-compliance with the preliminary Standing Orders in respect of 
any of the first 100 Billa on the general list of constructive 
measures relating to public and private works closed on Monday. 
The Financial Times says that the memorials lodged included one 
by the Willesden Council against the Metropolitan Electric Supply 
(Various Powers) Bill; by the Northamptonshire County Council 
against the Wellingborough and District Tramroads and Electricity 
Supply Bills; by the Willesden Council against the Metropolitan 
Railway Bill; and by the Bexhill Corporation against the Hastings 
Tramways Bill. 

The Daily News says that among the Bills which will be unop- 
posed at the preliminary stage are the following: Administrative 
County of London and District Electric Power Co. ; South Metro- 
politan Gas; Charing Cross and Strand Electric Supply Оогрога- 
tion (Power Supply); London County Council (Tramways); Metro- 
politan Pneumatic Dispatch Co.; London United Tramways; East 
London and Lower Thames Electric Power ; and the Central London 
Railway (New Lines). 


Tramway Lifeguards.—Messrs. Hudson & Bowring, 
Ltd., have secured contracts for fitting up cars with the “Н.В.” 
patent lifeguard on the following:—Birmingham and Midland 
Tramways; Chesterfield Corporation Tramways; Lincoln Corpora- 
tion Tramways; Penang Electric Tramways. 


New Zealand Customs.—The following was gazetted 
during November:—Slot rails for tramways for cable or electric 
conduit, as tramway material n.o.e., 20 per cent. 
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. A Glow Lamp Pendulum for Workshops.—(By our 
Berlin Correspondent.)—In connection with the artificial lighting of 
workshops, it is often desirable that the illuminant should be sus- 
ceptible of a latéral displacement, especially in cases where the 
work or tool is to receive an illumination not only intense but also 
coming from a given direction. The efficient lighting of a drawing 
board, for instance, is ensured by placing the lamp in the immediate 
neighbourhood of the working place and to the left of the draughts- 
man. This condition can, however, be complied with only by 


Fig. 1. Fia. 2. 


virtue of a lateral displacement of the lamp, aud the same is true of 
the ligbting of inclined drawing boards, when a vertical adjust ment 
of the lamp likewise proves necessary. With the lighting of vices, 
lathes, and, in fact, wherever any pieces are being worked on or 
mounted, it will always be advieable to have a means of adjusting 
the lamp, so as to ensure an illumination of the working piece as 
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efficient as possible for tbe operation concerned. A practical device 
for this purpose is the Högner workehcp pendulum, reprei ented 
а the accompanying figures. This is а tube pendulum fitted 
with a friction joint, arranged in the upper part cf the tube, that 
allows of the pendulum being laterally displaced within cer- 
tain limite. Fig. 1 shows the pendolam Jamp in connection 
w.th a vice, and fig. 2 with а lathe. Immediately above the lamp 
Сеге is another friction joint, allowing of the lamp being given an 
inclined porition. Wherever tbe latter is intended for per- 
manently hanging in a vertical position, a sbort piece of flexible 
metal tabing i» inserted between it and the pendulam (ôg. 3). 
The length a can te made to soit any require mente. As the 
conductors are led thrcugh the tube constituting the pendulum, 
sad as the latter takes up only a small amount of space at the 


ceiling, it may be installed anywhere, even in shops, containing a 
number of overhead belt transmissions. A special form of 
pendulum is represented in fig. 4. This is a combination of a direct- 
ing and a flexible pendulam, both of which are fixed to the 
ceiling side by side, the flexible pendulum being led through a 
pulley, provided at the lower end of the outfit. This combination 
allows of the lamp being readily given a lateral displacement and 
any adjustment required, while the working place is disencumbered 
during the daytime by the pendulum being moved aside. It also 
permits of a vertical displacement of the lamp, a hook attached to 
the suspension being fitted into holes made in the pendulnm. 
These pendulums are being manufactured by Messrs. Hógner and 
Weller, of Leutech, near Leipzic, Germany. 


Spain.—A new electricity meter, known as the“ L. W.,“ 
introduced by the Allgemeine Electricitüts Gesellschaft, has been 
officially approved for use in Spain. 


Auction Sale.—On Tuesday, January 31st, at Wolver- 
hampton, Messrs. Fuller, Horsey, Sons & Cassell will offer for sale 
by auction an extensive collection of nearly new, high-class machine 
ов of which some details appear among our advertisements to- 

у. 


Catalogues, Calendars, &c.—A list of luminous electric 
radiators has just been issued by Mzssns. BAxENDALE & Co., of 
Miller Street Works, Manchester. Various designs are clearly 
illustrated and prices are given. 

Leaflet No. 84/1 issued by the ELAOTRICAL. Co., Lrp. gives 
current prices for carbons for flame arc lamps. 

A new price sheet relating to opalescent arc lamp globes is being 
circulated by Messrs. Ов GRELLE, Ноорвет & Co., of 130, London 
Wall, E.C. 

From Mr. Max Коні, of Chemnitz, we have received a catalogue 
(in German) of Röntgen ray and Finsen apparatus, high frequency 
apparatus, electric light baths, &c. It consists cf 130 pages and is 
fully illustrated. 

Messas. Sismens BROS. & Co., Ітр., of York Street, Westminster, 
S.W., have sent us one of their binders in which to file the various 
leaflete, specifications which are issued by them from time to time 
relating to their specialities in connection with electrical plant. 
The listsalready filed herein include specifications of their B. bipolar 
macbines, F. plain open-type machines, and other generators and 
motors, including induction motors, also controllers and motor 
starters. Numerous diagrams of connections, lists of prices and 
excellent illustrations are given. This bindiog list will prove 
useful to the trade who п аке a practice of filing menufactarers’ 
publications. 

The JmeroveD Exvecrric Grow Lame Co, Lro, of 7, Great 
Newport Street, W.C., have placed before us a copy of the fourth 
edition of their atreet-lighting catalogue. The preface contains а 
bold statement, claiming that every class of street lighting can be 
more ¢fiiciently and economically effected by means of arc and 
incandescent electric lighting than by any systemcf gas lighting. 
Some revised figures are given cf the respective value s of different 
illuminante, and the designs of posts, brackets, lanterne, and other 
fittings, have been brought up to date, though, of course, if 1s impos- 
sible to embody all the new designs that have been introduced. 

The Отиввг, Ex din Co, Ітр., of 179, Queen Victoria Street, 
E.O., has published a new illustrated catalogue, relating to its 
eogines. Views appear of the 160 B. H.P. enginea running at the 
Yardley depdt of the City of Birmingham I'ramways Oo., Ltd., aa 
80-H. . at the Guildford electricity works, and larger sizes in use in 
works other than electrical. The leading particulars of the engine 
and ite economy are detailed, together with performance data and 
curves. А table is given of standard sizes, from 20 to 500 B H. . 
with speeds, dimensions, weights, &0. 

Messzs. Hont & Hess, of Litholite Works, The Grove, Hackney, 
N.E,have issued new sheets, Nos. 4, 5 and 6, showing Litholite 
bushes and handles, and giving current prices of same. 

The Lonpon ELI OrRICOAL Firrmos Co, Lro, of Roberts Worke, 
Haw pstead Road, N.W., have issued a booklet showing their latest 


types of " L. E. F.“ electric radiators, including several new. and 


pleasing designs. 

A copy of their latest edition of No. 1 list of destractors has 
been received from the HonBsrALL DzsTOCTOB Co, Lrp, of Leeds. 
It gives illustrations and particulars of some of the destructor 
plants erected by them, also clinker crusbing and screering 
machines, mortar mills, small destructors for hospitals, domes'ic 
and trade refuse, &c. The destructors installed at the Fulham, 
Accrington, Batley, and some other electricity works are detailed. 
The company will send copies of the catalogue on application. 

The St. Hetens CABLE Co., Lrp., of Warrington, has in circula- 
tion a variety of picture postcards illustrating the differer t depart- 
ments in its works. 

From Mr. G. Bravig, of 218, Upper Thames Street, E.C., we 
bave received a thow card and calendar, both giving prominence to 
the London Standard incandescett laa ps, a speciality supplicd by 
the firm. 

Mxssss. G. CLARK & Sons, LTD., engineers, &c., of Shipley, Yorke, 
have sent us оле of their wall calendars with tear-off monthly alipe, 
for 1905. A diagram of tke firm's patent univereal Brad ford 
disconneotirg box is tbe chief feature of the card. 

MESSRS. CHARLES MacinrosH & Co., LTD., of 1 and 3, Golden 
Lane, EC, are rupplyipng tue W. & R.“ dry battery, ef which they 
are sup; lying large quantities to the National Telephone Co., Ltd., 
and other firms. A price list has been i:sued. 

A well-boand catalogue of electrical accessories has reached us 
frcm tbe AcckSsoRIES Manoractosisa Co, of 9 and 10, We ls 
Street, Oxford Street, W. Much care has evidently been given o 
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the arrangement of tho matter in a clear and straightforward way, 
and, by means of a good thick paper and clear printing, tbe 
numerous illustrations are a success.  Lampholders, lampholder 
adapters, tumbler and other switches, wall plugs, cut-outs, ceiling 
roses distribution boards, counterweight fittings, main switches 
and many other accessories are set out, and prices of same are 
published. 

Messrs. МАгрЕВ Bros. & Тномрвом, Lro., of 34, Queen Street, 
E.C., have sent us one of their illustrated cards descriptive of their 
N. O. S. gold medal motor-gauge which has been recently placed upon 
the market. 

A catalogue of “The Bristol" patent portable electric safety 
lamps and accumulators has been received from the BnisroL ELxo- 
TRIO SaFety LAMP Wonks, 40, Great Smith Street, 8.W. Portable 
lamps for factory use, for miners, domestic, medical, carriage, photo- 
graphio, and a variety of other purposes, and batteries for testing 
work, &c, are well shown and described, prices being also given. 


Book Notices.—Small Electrical Measuring Instruments. 
London: Percival Marshall & Co. Price 6d. net.— Hardly & week 
goes by without our acknowledging in this column the receipt of 
one of the" Model Engineer" handbooks, which describe ingenious 
methods of making and using almost anything, from a battery toa 
steamship—on a small scale. The subject of this notice describes 
easy and economical ways of mating detectors and galvanometere, a 
simple voltmeter, Wheatstone bridge, electroscope, &c., and explains 
ia simple langaage the principles upon which they are based, and 
the modes of using them. There is notbing like making things for 
getting to know all about them, and we have no doubt that many а 
youag engineer will derive great benefit from these little manuals. 

Mathiesons' Handbook for Investors for 1905. Е. O. Mathieson and 
Bons, 16, Copthall Avenue, E.C. 28. 61. net.— This is a most 
valuable little book for investors who want to know the Stock 
Exchange prices of the leading companies’ securities for the past 
ten years, aleo the dividends. A separate section gives the details 
of electric lighting and some electri al manufacturing concerns. 

Municipal Finance for Students. Gee & Co., 34, Moorgate Street, 
E.C. 28. 6d.—The object of this work is to enable beginners in 
municipal accountancy to acquire a knowledge of the principles and 
practice of local government and its finance, not in order to launch 
the student out asa fully qualified financial с зет, but to induce 
the reader to take up the further study of the points raised more 
thoroughly and seriously. Another object of the author, who is 
himself "A Municipal Accountant,” is to enab'e anyone who bas 
the consideration of municipal accounts to cbtain & better under- 
standing of them. Those who have such accounts before them know 
only too well that municipal accountancy manages to render its 
returns with a maximum of obscurity, so that the unpractised 
searcher after their truth often finds it impossible to understand 
them. If this little book helpsto shed a little light in some of these 
dark places, it is well that it has been written. But what we all 
long for is more straightforwardness and uniformity in the prepara- 
tion of the accounts themselves; that were better than a key to their 
interpretation. The author has not ignored the controversy that has 
been raging for some time past on the question of municipal v. 
private enterprise, the method of treatment adopted being the setting 
out of a number of anti-municipal trading arguments and the replies 
of the municipal man thereto. A chapter of special interest is that 
relating to the depreciation question, and three methodi of treating 
the sinking fund are dealt with in some detail; the object of this 
chapter— which is one of the most timely in the book—is to enable 
the student to appreciate the points produced in the course of Press 
controversies on this question. Our own views on the matter of 
obsolescence and the inadequacy of sinking funds for meeting this 

«are well known. The audit of municipal accounts comes in for 
some treatment. We have said sufficient to show that whatever 
the views of the reader may be on some of the debatable points 
referred to, he cannot but profit from sitting at the feet of Mani- 
cipal Accountant for an hour or two, 

A B C of the Differential Calculus. By W. D. Wansbrough. 
Manchester: The Technical Publishing Co. 1904. Second Edition. 
Price 3s. net.—This modest work, which has been styled by one of 
its readers ав the “painless treatment for Differential Calculus," 
has been written with a view to revealing to the student the beauty 
and utility of the calculus without first terrifying and then disgust- 
ing him with unintelligible dissertations and uanecessary difficulties. 
The author has adopted a simple, conversational style, as though 
to conciliats and make a friend of the reader, and his explanations 
are во lucid and original that we were tempted to speni more time 
in reading them than we could spare for this brief notice. Tne 
ground covered in this work includes the ordinary rules for dit- 
ferentiation, logarithmic functions and trigonometrical ratios, 
inverse functione, successive differentiation, various curves, maxima 
and minima, with numerous examples in all cases. Tne book is 
well worthy of commendation. 


"Etude Pratique des Courants Alternatifs Simples et Pols- © 


phase: et de Leurs Principales Applications Industrielles.” Par 
Henri Chevallier. Paris: Librairie Polytechniqu Ch. Beranger. 

"Die Sohwachstromtechnik in Einseldar.tellungen." Band I. 
Der Wahlweise Anruf in Telegraphen und Telephonleituagen. 
By J. Baumann. Berlin: R. Oldenbourg. M. 2.50. 

" A Bhort Introduction to the Theory of Electrolytic Dissociation.” 
By J. C. Gregory. London: L»ngmans,Green & Co. 1e. 6d. 

" Liockwood's Builders’, Architects’, Contractors’ and Engineers 
Price-Book for 1905.” By F. Т. W. Miller. London: Crosby 
Lockwooi & Bon. 4s. 

“Uber den Sogepannten Halleffekt in Elektrolyten.“ By Dr. 
Richard Heilbrun. Extract from the Annalen der Physik. Band 
15, 1904. f 


with Mr. R. 


Widerstand und Stromverlauf.” By Dr. Richard Heilbrun. 
Extract from the El:ctrotechn‘sche Zeitschrift, Heft 51, 1904. 
“Science Abstracts.” Bections A. and B., No. 84, December 27th, 


- 1904. London: E. & F. N. Spon. 1s 64. each net. 


The January issue of the Faraday House Journal contains 
interesting articles on the Artificial Lighting of Picture Galleries,“ 
and the Best System of Alternating-Current Traction for Long- 
Distance Lines,” as well as descriptions of engineering works 
associated with Faraday House. The oollege is moving to 
Southampton Row at Easter.: 


Bankruptcy Proceedings.—On 5:h inst. John Hill, 
electrical engineer, Glasgow, was examined in bankruptcy before 
Sheriff Balfour. Bankrupt attributed his insolvency to the lack of 
capital. The state of affairs showed liabilities £1,981 17s. 6d , and 
assets £165. 


Point Controllers.—Messrs. S. Dixon & Son, Ltd., of 
Leeds, have received an order from the Rotherham Corporation 
Tramways Department for the installation of Turner's automatic 
point controller. 


Trade Annonncements.—We understand that the 
Phonix Dynamo Manufacturing Co., Ltd., of Thornbury Works, 
Bradford, have opened an cffice as from the let inst. at 17, Victoria 
Street, Westminster, and this will be in charge of Mr. E. W. T. 
Ward, who has recently joined their staff as London representative. 

Messrs. Andrew Brown & Co., of 110, Cannon Street, E.C., have 
been appointed the London and district agents for Messre. Penman 
and Co., boilermakers, Glasgow. 

On and after 21st inst. the addrers of the Britannia Rubber snd 
Kamptulicon Co., will be 9, Bradford Avenue, Redcrose Street, B.O., 
the old premises baviog been acquired by the L.C.C. for a fire 
station. 

Meesre. Balcke & Co., condenser specialists, of 37, Olements Lane, 
E.C., bave opened a new branch office at Imperial Chambers, Albert 
Bireet, Derby, for the Midland and South Yorkshire District. 


Dianers, — llaving concluded two large electric 
light installations at Ipswich—vis, ths Olif Brewery and 
the Co-operative Society's premises in Carr Street. —Messra. Tamplin 
and Makoveki, Ltd., of Northgate Street, entertained their employ és 
to a dinner at the White Horse Hotel on Tuesday last wet k. Mr. 
J. Drayson Dymond, the local manager, presided. 

On January 2nd the first annual dinner of the outside staff of the 
National Telephone Co., Newcastle дізігіеф, was held at the Turk's 
Head Hotel, Gateshead. There were close upon 60 present. The 
cbair was occupied by Mr. R. Palmer. 

The eighih annual dinner of the North Staffordshire Railway 
electrical staff was held at the Borough Arms Hotel, Newcastie, on 
Saturday last, Mr. A. F. Rock presiding. 


Dissolutions and Liquidations.—The New Zealand 
Electric Light and Traction Co., Ltd., is winding up vclanterily, 
W. Blackburn, 35, New Broad Street, E.C., as 

liquidator. 


Messre. G. V. Llewelyn and E. M. Ashley (Southport Electri: 
Lighting Co., 189, Lord Street, Soutbport) have dissolved partner- 
ship. Mr. Ashley will attend to debts and will continue the busi- 
nese on his own account. 

The British Columbia Telepbones, Ltd., is winding up volun- 
tarily with Mr. Maurice Brewer, 49, Queen Victoria Street, E. C., as 
liquidator. А contract for the sale of all the assets to Dr. John 
Matthew Lefevre has been approved. 

Messre. W. H. R. Saunders and W. E. O. Williams (J. P. Saunders 
and Co.,telegraphic and electrical engineers, of Westminster and 
Cardiff) have dissolved partnership Mr. Saunders will attend to 
debts relating to the telegraphic, telephonic, and general electrical 
business, and will continue to carry on that business under the old 
style with Messrs. J. Н. Р. Berthon and 8. G. Leech, as new 
partners. Mr. Williams willattend to debts relating to the electric 
light and electrical engineering parts of the business, and will con- 
tinue under the style of W. E. O. Williams & Oo., at 29, West Bute 
Btreet, Cardiff. 


Boiler Litigation Settled.— We learn that the Stirling 
Boiler Oo., Ltd., and the Stirling Co., of U.S.A., have come to an 
arrangement, whereby litipation which had been pending between 
the two companies for nearly a year has been satisfactorily settled. 
We understand that the Btirling Boiler Co., Ltd., have acquired sll 
the British and European patents of the American Co., and in 
future all boilers sold in these markets will be of British manufac- 
ture. The Stirling Boiler Co., Ltd., are well equipped for dealing 
with a large volume of trade. They have large works at Motherwell, 
in the beart of the steel makiog industry of Lanarkshire. We 
understand, further, that both the American 4-drum type and the 
British 5-drum Stirling boiler will be sold in this country. 


LIGHTING AND POWER NOTES. 


West Hartlepool.—The T.C., on the recommendation 
of its E.L. Committee, has authorieed the electrical engineer to 
obtain tenders for an additional 250 Kw. set, witb the necessary 
awitchboard, &с., and resolved to apply to the L.G.B. for saaction 
to borrow £2,200, tbe estimated cost of the addition. "The electrical 
engineer stated that the whole of the plant now installed, with the 
exception of a single 100-K w. set, had been in use for the last two 


months. 
(Continued on page 65.) 
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ELECTRIC TRAMWAYS IN HONG KONG. 


Ѕгхсе the island of Hong Kong became a British possession, 
rather more than 60 years ago, its rise in importance, as our 
chief commercial centre and naval stronghold in the Far 
East, has been both rapid and unique. | 

Situated near the month of the Canton river, and distant 
about 90 miles from the ancient Chinese city of Canton, it 
possesses one of the finest and most beautiful natural 
harbours in the world. This must have been recognised 
by the Chinese’ themselves hundreds of years ago, as the 
Chinese characters representing the name of the island 
signify “ good harbour.” 

The island itself is some 11 miles long, and from 2 to 5 miles 
broad, and consists mainly of lofty uncultivated hills. In the 
younger days of the Colony it was considered a most un- 
healthy place owing to the prevalence of malaria, but to-day 
the efforts of the Sanitary Board on the one hand, and the 
Afforestation Department on the other, have completely 
removed this reproach. 

During the summer months the humidity of the atmo- 
sphere renders the heat very trying to Europeans, but from 
September to March the weather is all that could be desired. 
The population of Hong Kong is estimated at 325,600, and 
of these 307,000 are Chinese. Its trade is estimated at 
£20,000,000 per annum. It has excellent dock accommo- 
dation, is strongly fortified, and is our permanent Naval 
base in the Far East. 


company with its headquarters in London; the work was 
commenced in May, 1903, and was completed last July. The 
detailed plans and specifications were prepared by the com- 


oO ki VIEW OF SHARP CULVE. 


pany’s consulting engineers, Messrs. Alfred Dickinson & Co., 
of Birmingham, who appointed Mr. Harold Hackwood to 
act as their representative in Hong Kong, as resident 
engineer in charge of the construction. The contractors 


INTERIOR oF Ехөгхе Room.—Yates & THow—Dick, KERR Steam Dynamos. 


1n 1902 an ordinance was passed by the Legislative 
Council of Hong Kong, authorising the tramways to be laid 
n by the Hong Kong Tramway Electric Co., an English 


were Messrs. Dick, Kerr & Co., Ltd., of London, who carried 
out the whole of the work. 


The total length of single track is 14} miles, whith is 
E 


nD 
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laid in 9} miles of route. The track is laid to a gauge of 
8 ft. 6 in., with rails of the girder type weighing 86 lb. per 
lineal yard. Each rail joint''is: double-bonded with 6/0 


S. W. G. copper bonds. 


ui ( ENT : 110 L bilo un 


The overhead construction has been carried out in a very 
neat manner, the length of arms on the centre poles not 
exceeding 2 ft., while the arms on the side poles vary in 
length, the majority of them being 6 ft. long. The poles 
are of mild steel 28 ft. 8 in. in length, 7 in. in diameter at 
the base, and tapering to 4 in. in diameter at the top. They are 
set 6 ft. in the ground in a solid block of concrete. Within 
the city, ornamental base castings greatly add to the appear- 
ance of the poles, which is still further improved by the 
addition of wrought-iron scrolls on the bracket arms. 

The trolley wire is divided into half-mile sections by 
means of section insulators, and at each of these points the 
main feeder cables are tapped and current is taken to supply 
each section of trolley wire ; this is accomplished by running 
the feeders through a feeder pillar containing the necessary 
switches and fuses. The connections from the feeders to the 
trolley wires are made with rubber-covered 37/16 cables, 
carried up inside the poles and along the sides of the bracket 
arms. The pressure on the trolley wire is 500 volts. A 
lightning arrester is provided in each feeder pillar, and also a 
telephone giving direct communication with the power 
house, 

The feeder cables were supplied by Messrs. Callender’s Cable 
and Construction Co., and were laid on the solid system. In 
addition to:the main feeders running east and west from the 
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INTERIOR OF CAR-SHED. 


Thelines within the City of Victoria are laid for the most 
part with centre-pole construction, but the Eastern portion of 
the route, being ontside the city boundary, is laid as single line 
with passing places, and is equipped on the side-pole system. 

With the exception of a short branch line, which runs 
to the Race Course, the route runs parallel with the sea 
front, and, except in the case of a short length at Qaarry 
Bay, is practically level. At Quarry Bay a small amount of 
road-grading has been done, the original grade of 1 in 10 
having been reduced tol in 15. Beyond Quarry Bay is 
the Eastern terminus of the line, where is situated the small 
Chinese village of Shankiwan. 

Owing to the varying nature of the ground, three forms 
of permanent way construction have been adopted. Where 
the ground was solid the rails were bedded on a concrete 
beam 18 in. wide and 6 in. deep ; where the ground was not 
so good, a bed of concrete 6 in. deep and 7 ft. 3 in. in 
width, extending under the whole track, and 1 ft. 6 in. on 
either side, was adopted ; over doubtful ground, which had 
been recently reclaimed from the sea, this concrete bed was 
increased to 8 in. in depth. The concrete used was mixed 
in the proportion of 6 : 1, Portland cement of local manu- 
facture and exceptionally good quality being used. After 
the rails and the bottom concrete were laid, the road surface 
was made up to rail level with concrete and finished off with 
a smooth surface to the proper camber of the road. 


nn Ке, 


View Іх Des Vogux Roap WEST. 


power station, a return 37/13 booster feeder has been laid 
in each direction to within a mile of the two distant termini, 
where it is connected to the rails; it also makes connection 
with the rails at each feeder pillar.-~A three-core pilot cable 
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has also been laid from the power station to each terminus, 
one core being connected up for testing purposes, and the 
remaining two cores being used for telephone service. 

The generating station is as nearly as possible in the 
centre of the system, a convenient site having been obtained 
alongside the Bowrington Canal, from which water for con- 
densing purposes is obtained, and which enables coal and 


View ОР GENERATING SET, TOWARDS SWITCHBOARD. 


materials to be delivered by barges direct on the site. "The 
only objection which could be found to the site lay in the 
fact that a very few years ago it was reclaimed from the sea, 
and consequently no good foundation conld be obtained for 
either ings or machinery ; however, as it was the best 
site obtainable in all other respects, this difficulty had to be 
overcome, and efficient foundations were obtained by the 
driving of over 5,000 

piles. These were 


of safety. China fir 
piles, 15 ft. in length 
and 5 in. in diameter, 
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nected railway generators, of the multipolar type, compound 

and, giving a pressure of 550 volts, and running at 100 revo- 
lations per minute, They aredesigned toruneither separately 
orin parallel. The generators are keyed direct on to the 
main shafts of the engines, which are of the horizontal cross- 
compound ле, ch engine being equal to a maximum load 
of 557 Xu. P. The engines, built by Messrs. Yates & Thom, are 


each provided with a Wheeler surface condenser of the 
Admiralty pattern, and may be worked either condensing or 
non-condensing. The condensers are fixed in the basement 
below the engine room, as also are all the steam and other 
pipes, thus leaving the engine room free and open.  Circula- 
ting water is obtained for the condensers from the Bowrington 
Canal, which runs alongside the site, the water first passing 
through sumps fitted 
with gratings and 
strainers to exclude 
obstructions, 

In addition to the 
two traction sets, there 
are two smaller sets for 
the arc and incandes- 
cent lighting of the 
depot, one set being 
driven by asmall high- 
speed engine, and the 
other by a motor run- 
ning on the 500-volt 
circuit. The lighting 
circuit is supplied at 
100 volts pressure. 

The switch board, 
which is of Messrs. 
Dick, Kerr’s standard 
type, consists of nine 
panels. It includes a 
main station panel, two 
generator panels, two 
feeder panels, one panel 
of the Board of Trade 
type, and three light- 
ing panels. The main 
station panel contains 
recording instruments of the latest pattern, including 
an integrating wattmeter showing the total output of the 
station. The Board of Trade panel is arranged for receiving 
test wires from different parts of the line, and is provided 
with instruments for making all the tests prescribed by the 
Board of Trade. 

An overhead travelling crane is provided, capable of lift- 


B. & W. BOILERS AND GREEN ECONOMISER. 


ing and traversing in apy direction a load of 10 tons over 
the whole area of the engine room. 

'The boiler house, which is at a lower level than the engine 
room, contains two double-drum water- tube boilers of Messrs. 
Babcock & Wilcox's make, arranged to burn ordinary Japanese 
engine slack. ^ Each boiler has 3,654 sq. ft. of heating 
surface, evaporates 12,000 lb, of water per hour, and Works 
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‘at a pressure of 160 lb. per sq. in. In addition to the 
“steam and water gauges, each boiler is fitted with a spring 
safety valve and a dead weight safety valve. Water is 
supplied to the boilers by two Blake & Knowles feed pumps, 
which take water from either the storage tank or the hot 
well, and feed the boilers either direct or through a 
Green economiser. In case of mishap the economiser may 
be cut out, the flue gases being conveyed to the chimney by 
means of a bye-pass or auxiliary flue, and the feed water 
being pumped direct into the boilers without passing through 
the economiser tubes. Two feed water filters are supplied, 
and all the feed 
water passes 
through oneor other 
of these before 
entering the boilers. 
2 The chimney, 
which is circular in 
 Bection, is built of 
brick and is 153 
ft. in height. Ав 
Chinese bricklayers 
are unaccustomed 
to this class of. 
work, it presented 
greater difficulties 
in construction than 
any other partof the 
work, and as Hong 
Kong is subject to 
typhoons of great 


severity,’ excep- 
tional care had 
to be taken 


with both the 
foundations and the 
building of theshaft. 
With the pen of the foundations and the chimney cap, 
the whole of the brickwork is built in lime mortar of special 
composition, a8 is also the brickwork of the buildings. 

The car-shed, which is a rectangular building 220 ft. in 
length, contains six lines of track and gives accommodation 
for 35 ears, The roof is of iron, in two spans, partly glazed 
and provided with louvres, giving plenty of light and 
ventilation. Inspection pite run the whole length of the shed. 

There are 26 single-deck motor-cars, ten being of the 
combination type, with an enclosed portion in the centre and 
an open platform provided with seats at either end. The 
remaining 16 cars are of the open cross-bench type. The 
overall length of the cars is 29 ft., the total width is 6 ft. 6 in., 


WE recently reported the semi-public inspection of the new 
electric service of the Metropolitan Railway Co. between 
Baker Street and Uxbridge, and on New Year's Day, as 
foreshadowed by the | ы 
chairman of the 

company on that 

occasion, the system 

was put in opera- 

tion for public | 

service. The com- | 

pany isto be heartily 
congratulated upon 
the inauguration of 
the new régime, 
which, we hope, 
when extended to 
the rest of its sys- 
tem, will prove 
to be amply justi- 
fied by the increase 
in the traffic, in the 
comfort and con- 
venience of the 


Croes-BencH CAR. 
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and the wheel base 6 ft. 6 in. The combination car has à 
reating capacity for 82 passengers, and the cross-bench 
car for 48 passengers. Each car is mounted on a truck of 
the Bril type, and is equipped with Dick, Kerr 25 A 
motors, with their standard metallic shield blow-out con- 
trollers and the usual hand brakes. 

The trolleys, which are of the lateral type and are provided 
with a swivel head, are 16 ft. 6 in. in length, and enable the 
trolley wire to be fixed 10 ft. away from the centre of the 
track where necessary. The car bodies were built at Preston 
by the Electric Railway and Tramway Carriage Co., and 
were shipped іп 
Bections to Hong 
Kong, where they 
were fitted together 
and connected up 
in a very short space 
of time. 

At one end of 
the car-shed is a 
well equipped work- 
shop, containing 
screw - cutting gap- 
lathe, wheel lathe, 
wheel press, and 
drilling machines, 
the whole being 
driven bya 500-volt 
motor. А suitab'e 
smithy, carpenters’ 
shop, and paint 
shop are also pro- 
vided. 

Before the intro- 
duction of electric 
traction into Hong 

| Kong the popular 
ricksha, drawn by a Ohinese coolie, was the principal 
means of locomotion, and of these nearly 2,000 were 
licensed for hire, in addition to a large number owned 
privately. Although rather slow, the ricksha is hard to 
beat for general convenience ; the fight for supremacy 
between the out-of-date ricksha and the new electric car will 
be of interest, but must of necessity end in the victory of 
the latter. . 

Besides the system above described, Messrs. Dick, Kerr 
and Oo. are also constructing an electric tramway in Tokio, 
Japan; and we trust that many other important under- 
takings in the Far East will fall to the lot of our British 
engineers and manufacturers in the near future. 


— — — — > 24 — — €. c 


THE ELECTRIFICATION OF THE METROPOLITAN RAILWAY. 


travelling public, in the ratio of receipts to expenses, and in 
the company's prosperity ensuing therefrom. 

As our readers are aware, the Metropolitan and Metro- 
politan District 
Railways are to be 
worked by direct 
current, obtained 
from rotary con- 
verters in sub-sta- 
tions, the power 
being transmitted to 
these in the form of 
three-phase alter- 
nating. current at 
11,000 volte, 331 
cycles per second. 
In both cases the 
power plant is being 
manufactured and 
supplied by Ше 
British Westing- 
house Co., t; Ltd., 
/and the special 
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feature of both undertakings is the adoption of Westinghouse- 101 ft. wide, covering an area of 3,570 10 yds. This makes 

Parsons steam turbo-alternators for the whole of. the _ it one of the largest stations in the world owned by a single 

generating plant, on a larger scale than in any other under- ^ railway company. 

taking in existence. The following description of the plant The accompanying plan shows that the main building is 

will therefore be of interest to our readers. 2 divided longitudinally into two parts, the larger of which is 
The Metropolitan Railway: Co.'s':generating station is the boiler room, measuring 321 ft. long x 53 ft. wide. It 


situated close by the company’s locomotive and engineering contains 10 Babcock & Wilcox watér-tube boilers, each of 
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SECTIONAL ELEVATION AND PLAN OF NEASDEN POWER STATION. 


works at Neasden. This site provides plenty of room for 5,780 sq.ft. heating surface, fitted with Babcock super- 
extension, gives every facility for coaling, and is very heaters and Roney mechanical stokers ; the latter are driven 
centrally situated as regards the company’s sphere of through gearing by Westinghouse vertical enclosed engines. 
operation. An abundant supply of water for boiler feed The boilers are guaranteed to evaporate 20,000 lb. of water 
and all other purposes has been found at a depth of over each per hour, working at a pressure of 180 lb. per sq. in., 
400 ft., and two artesian wells have been sunk to tap it. and a superheat of 180° F. ee 
The main building of the power station is 327 ft. long x Coal is brought to the works by means of a special siding, 
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the trucks delivering the fuel into a large hopper at the full load, and 20} lb. at half-load, per kilowatt-hour, the 
steam being superheated to 180° F., and supplied at a 
pressure of 180 lb. per aq. in. 


eastern end of the boiler house. From this it is carried 
through crushers, which break it up to the required size and 


pass it, by means of a bucket conveyor 
made by Messrs. Graham, Morton and 
Co., Ltd., to the storage bunkers above 
the boilers. From thence it falls by 
gravity to the individual stoker hoppers, 
being automatically weighed en route by 
Avery machines. The same conveyor 
is also arranged to remove the ashes, 
which are discharged into a special bin. 

The two economisers at present in- 
stalled, the scrapers of which are driven 
by three-phase motors, are of Messrs. 
Green's well-known make, each having 
1.760 tubes. They are situated in a 
chamber divided into two parta, each of 
which is provided with its own engine- 
driven induced draught fan. The 
chimney, which is 200 ft. high and 15 ft. 
in diameter, is approached by a flue 
28 ft. wide, divided into two by a brick 

ition. The arrangement of the over- 

ead flue and economisers is shown in 

the accompanying plan and elevation of 
the station. (p. 61.) : 

The portion of the engine room 
actually devoted to the generating ma- 
chinery is 233 ft. 9 in. long х 43 ft.6 in. 
wide; in addition to this, at one end is 
the space devoted to the switchboards, 
transformers, and other auxiliary 
electrical apparatus. | 


The generating plant at present consiste of two 
5,000-5.H.». Westinghouse steam turbines, coupled to 
3,500-K w. three-phase Westinghouse alternators, and two 


— 


.. 


ExTEBIOB OF Nmaspmx Powma BTATION. 


These machines represent the latest practice in every 
detail, particularly in the reduction in length; this has 


BorLER HOUSE, SHOWING FRONTS оғ Rongy STOKERS, AND Coat Вноотв. 


more similar sets will shortly be installed. The turbines 
are of the multiple-expansion double-flow type, with a 
guaranteed steam consumption of not more than{17 lb. at 


been achieved by an increase in diameter, which constitutes 


an important advance 
in steam turbine con- 
struction. They have 
passed successfully 
through all their trials, 
and, beyond the infan- 
tile ailments that new 
machinery always 
suffers from, havegiven 
no trouble Despite 
the size, their freedom 
from vibration is re- 
markable, and only the 
least tremor can be 
felt on applying the 
hand to the casing. 
The prominence that 
this type of prime 
mover has recently 
attained in heavy elec- 
trical work may make 
some details of its 
operation interesting, 
particularly as the 
Westinghouse turbine 
differs in many respects 
from others. 

The rotating drum 
is of rolled steel, fitted 
with forged steel um- 
brella - shaped disks 
shrunk into each end. 
These grip the steel 
shaft, which is pressed 
into them, and the 
whole resulta in a very 
strong, though light, 
arrangement. The 
blades are dovetailed 
and caulked into 


grooves cut in the periphery of the cylinder, and in the 
case of the low pressure series are of special metal in order 
to avoid the corrosive action'of wet steam. | 
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* The bearings are of the ‘spherical type, of cast-iron pheric pressure, after which its course lies through a number 


with Babbitt metal linings. of pressure blades on the Parsons principle to the condenser. 

The flexible claw The system of 
couplings for con- admitting steam at 
necting the turbine the centre with an 
rotors with those of equal flow each way, 
thealternators are of instead of at one 
forged steel and run end, keeps the shaft 


in perfect equili- 
brium, and entirely 
does away with end 
thrust, and there- 
fore with balance 


in oil, and they are 
arranged to allow 
for any inaccuracy 
in the alignment of 
the two shafts. The 


operation of the pistons. А thrust 
valve gear is best block is fitted at 
understood by fol- one end to allow of 


longitudinal adjust- 
ment of the rotat- 
ing drum. 
Lubrication of 
the turbine sets is 
effected from a 
central system 
which supplies oil 
under pressure to 
means of gearing, each bearing, in 
the steam flows | — — separate pipes. 
throngh an emer- | The three-phase 


lowing the course 
of the steam 
through the tur- 
bine. Starting at 
the main stop 
valve, which is of 
the disk type, and 
is opera from 
the platform Бу 


gency valve, INTERIOR OF EcoNoMisER HovsE. generators are 
strainer, and double- mounted on a con- 


seated poppet type І tinuation of Ње 
governor valve, actuated by a centrifugal governor and turbine bedplate. Тһе output per phase on a non- 
steam relay, into the cylinder at the centre. It inductive load is 184 amperes at 11,000 volts, and the 


WESTINGHOUSE-Parsons 3,500-Kw. TURBO-ALTBRNATORS. 


bow pases through a series of nozzles and impulse guaranteed efficiency is 96°5 per cent. at full load, 95:5 per 
blades, and expands down to approximately atmos- cent. at three-quarters, and 98°75 per cent. at half-loed. 
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The speed is 1,000 r.p.m., and as the rotating field'of the 
alternator has four poles, the; frequency is! 333 , cycles! per 
second, 

The exciting current is as usualjled to the field coils by 


BAROMETRIC CONDENSERS, AND COOLING Townus. 


the aid of slip rings. It is derived from two exciter units, 
each of which consists of a Westinghouse single-acting com- 
pound meni running at a speed of 275 r.p.m., direct 
coupled to a 100-kw. 125-volt р.с. compound-wound 
generator. One such unit is sufficient to 

supply all the generators with exciting 

current at full load. 

Wherever possible, induction motors 

have been employed for driving auxiliary { 
plant, such as economiser scrapers, coal and | 
ash conveyors, &c. They are operated 
from a special three-phase 440-volt gene- 
rating set of 100-Kw. capacity, which is 
driven by a direct-coupled single-acting 
compound Westinghouse engine. As an | 
alternative source of power for this purpose, — 
four 50-Kw. transformers are installed, í 
connected through oil switches to the high T 
pressure switchboard bus-bars. 

Abe condensing plant is of the baro- 
metric type, and was made by the British 
Westinghouse Co. at their Trafford Park 
works, to the designs of the Alberger 
Condenser Co. This is a form of con- 
denser that is little used in England; it 
was chosen because it is particularly well 
adapted for maintaining the high vacuum 
at all loads that is such an important 
feature in the economical working of the 
steam turbine. Condensers are installed 
for each main generating unit, and they 
are separately capable of dealing with 
66,500 lb. of steam per hour at normal 
full load, and 110,000 lb. per hour at maxi- 
mum overload for a period of one hour. At 
normal load, a vacuum of 27 in. is attained, 
and the above overload reduces this only by 1 in. Under 
the former condition the velocity of the steam at no point 
exceeds 270 ft. per second, or the maximum temperature of 
the circulating water 85° F. 


‘Insulating walls. 
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A steam-driven rotative dry vacuum pump is provided 
with each condenser, and its engine when working at full 
load develops 55 H.P., with a steam consumption of 1,375 Ib. 
per hour. By what is termed the two-stage arrangement of 
this pump, it is enabled to produce a vacuum of 29 in. in the 


condenser when this is shut off from the engine. The chief 


feature of this two-stage method is that it makes it possible 
for the condensing plant to maintain a very high vacuum at 
all loads, even with a temperature of the circulating water 
considerably exceeding the normal. 

In addition to such other auxiliary plant as has been pre- 
viously mentioned, there are installed three 18-in. centri- 
fugal Gwynne cold water circulating pumps, each driven by 
a Westinghouse compound engine; three 16-їп. Worth- 
ington hot water circulating pumps, each driven by a similar 
engine; two surface feed heaters, each containing 1,000 sq. 
ft. of heating surface; one Alberger surface condenser, of 
700 sq. ft. cooling area, for condensing the exhaust steam 
from the exciter engines and the 100-Kw. auxiliary gene- 
rating set; two Cole, Marchent & Morley grease extractors ; 
two tandem compound Weir steam feed pumps; six cooling 
towers, erected by Messrs. Donat & Co., each capable of 
cooling 400,000 gallons of water per hour; two 20-ton 
overhead electric travelling cranes, by Messrs. Higginbottom 
and Mannock, fitted with Westinghouse motors; and one 
Harris patent feed water softener, capable of effectively dealing 
with 13,000 gallons of cold water per hour. 

The position of the switchboard is shown in the plan on 
p. 61. i 

As the pressure of the current controlled by this switch- 
board is 11,000 volts, fireproof construction, safety and con- 
venience of working have been the leading considerations.in 
its design. The bus-bars and other conductors are sup- 
ported on heavy porcelain insulators, and where a difference 
of potential exists, are separated by means of fire-proof and 
All conductors are placed so as to offer the 
least risk to the switchboard attendants, but, at the same 
time, they are arranged so as to be readily accessible if 
necessary, and fully in sight. In the lower gallery the 
11,000-volt generator and feeder main circuit oil 
switches are placed; and in the gallery above them are 
the selector switches. The top gallery contains the 
main A.C. bus-bars, and the various instrument and con- 
trol boards. 


ELEvATION AND PLAN OF WESTINGHOUSE TURBO-ALTERNATOR. 


All the boards are of white marble, of handsome appear- 
ance, with the characteristic finish of the British Westing- 
house Co. | 
(To be continued.) 
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LIGHTING AND POWER NOTES. 


(Continued from page 56.) 


Australia.—The Municipal Council of the Sydney 
sabarb of Newton has decided against accepting an offer made by 
Messrs. G. B. Edwards and C. G. Hatte to light the borough by 
electricity. 

Blaydon-on-Tyne.— The County of Durham Electrical 
Power Distribution Oo. has written to the U.D.C. asking whether there 
is any poesibility of the Council making au arrangement whereby 
the ratepayers of the district may have a supply of electrical 
energy under the Council's E.L. order. The letter stated that a 
worki ment had been made with the Priestman Power Co. 
which would enable the E.P.D. Co. to carry out the terms of the 
order. The matter was referred to the Electrical Committee. 


Bradford.—At a meeting of the Bradford Electricity 
Committee on the 6th inst. a report from Mr. A. P. Trotter, elec- 
trical adviser to the Board of Trade, was presented on the recent 
beeskdown. This largely endorses that made by Mr. A. 8. 
Blackman Thoe chief causes of the breakdown, in Mr. Trotter's 
opinioa, appear to bave b2en that— 

1. Tho lead sheaths of the cables are not electrically continuous 
across the joint boxes. 

2. Leakage currents have been allowed to pass and appear to 
have been andetected, or, if detected, they have not been localised 
от removed. 


3. No fuses have been provided. : 
4. No arrangements have been made for preventing an extensive 
stoppage of supply. 


The Inspector adds that the general regulations respecting leak- 
ages and their localisation appear to have been neglected, and 
recommends what has already been advissd —the reorganisation of 
the distributing system, and the splitting of it into sections, with 
separate fuses and circuit-breakers, and improvements in the main 
switchboards. 

The Electricity Committee proposes to purchase a motor-car at a 
eost of £325 for the use of the department, which, it is etated, will 
effect a considerable economy on the present arrangements. 


Bridgend.—The list of duties in connection with the 
advertisement of the U.D.C. for the appointment of working elec- 
trician at £130 per aunum, in connection with the electric lighting 
undertaking, is as follows: | ' | 


Arplicants must be able to make joints on concentric lead-covered and 
arm: ured cables for house connections, and for other purposes. 

1:51 and inspect electric light installations, attend to and make repairs on 
arc lampe, and other electrical fittings. 

Do the necessary technical book-keeping and correspondence. 

The man engaged by the Bridgend Urban District Council must give his whole 
rervices to the Council, and be requ to carbon, clean and generally 
atten! to 15 aro lamps and about 150 incandc scent electric street lamps. 

Also make house connections, extensions to the mains, test and inspect 
electric light installations connected to tbe private ligh mains. 

k ix, read, and test meters, whon necessary, and gen ly perform the duties 
of working electrical engineer to the Council. 

He will so have to switeb on and switch off” the arc and incandescent 
lamps. He will also bave to keep the necessary books of record, &с., in con- 
nection with the undertaking, and conduct the general correspondence relating 
trereto. 

When necessary the Council will provide unskilled labour in connection with 
anr of tbe works that the engineer will be required to do. 

Electrical energy being en from the South Wales Power and Distribution 
Co.. there will be no running machinery to be attended to nor any regulation of 

te-s Ire. 

j Tne appointment is subject to two months’ notice on either side. 

«орех (not орле of testimonials must be sent and will not be returned. 
No jcestion will answered by post. Applicants must be content with the 
atore particulars. 


We gather that 300 applicants arə thirating to work 24 hours in 
aday. Who will be the lucky man? 


Bristol.—A failure of the electric light supply took 
place over the Broadmead area shortly before 9.0 p.m. on 10th inst., 
patting the G.P.O., numerous shops, &c., into darkness. Supply 
was, however, restored in less than half-an-hour, though much 
inconvenience was caused. 


Bary (Lancs.).—The T.C. has resolved to oppose the 
application of the Lancashire Electric Power Co. for & prov. order 
to enable it to supply energy to Tottiagton. 


Cheltenham.—The T.C. has authorised Mr. Swinburne 
to negotiate with the Light Railway Co., with a view to arranging 
tbs charge for traction by agreement, if possible, without going to 
arbitration. The borough electrical engineer bas been granted four 
weeks’ leave of absence in consequence of ill health. 


Chertsey.—At the meeting of the U.D.C. on January 
3rd, a deputation from the local E.L. syndicate attended and 
explained а scheme of electric lighting. It is proposed to 
form a small company to light the town by electricity with the 
content of the Council, without first obtaining a prov. order through 
the B. of T., thus saving the expense of getting superior powers. 
Capi al to the extent of £3,590 had been promised, and that was 
deemed to be sufficient for a start. With regard to the application 
ct the Woking Oo. for a prov. order, which the Council is support- 
ing, it wae pointed out that that company could not Apol for 
powers until July, and if the Council consented to the present pro- 
pomi the work would be well in hand by that time. The proposed 
ctarge was 61. per unit, and a licence for 21 years wassonght. The 
Council decided not to assent to the proposal, 


Chingford.—The U.D.C. has resolved to oppose the 
application of the Charing Oross and Strand Electricity Supply 
Corporation, Ltd., for power to supply energy in the Council's 
district. The Council also decided to arrange a joint conference on 
the subject with the Woodford and Ilford Councils. 


Colne.—The T.C. has applied to the L.G.B. for a loan of 


£5,020 for the purpose of purchasing plant, &c., for the supply of 
energy to the Colne and Trawden Light Riilway Co. . 


Continental Notes.—Geruaxy.—An e'ectric lighting 
works is to be erected at Creuzburg. 

Iraty.—A committee has been formed in Catania to prepare а 
scheme for a projected co-operative central electric ligiting station 
in the town. 

Panis.—On January 5th the electric lighting of the districts of 
Faubourg-Montmartre, Vivienne, and Maubeuge, supplied by the 
Edison Co., broke down ; this is stated to be the first breakdown of 
ite kind in Paris. 


Eceles.— The T.C. has resolved to make application to 
the L. G. B. for power to borrow £500 for the purchase of electric 
motors to let out on hire. 


Gateshead. — The Town Improvement Committee 
reported that a notice had been received from the Electric Power 
Distribution Co., Ltd., of a proposal to lay mains from the power 
station in South Shore Road. Тае latter road is only 13 ft. wide 
in portions, and up to the present the company has laid 20 cables, 
each in a separate trench. Having regard to the fact that accom- 
modation had also to be found in the road for the gas and water 
mains, and the public sewer, the Council refused to eanction the 


company’s proposal. 


Holyhead.—The L.G.B. bas sanctioned the borrowing 
of £1,000 for the purpose of extending the electric lighting scheme 
into the outskirts of the town. 


India.—JamMaLpvR.—ZJndian Engineering of December 
10th last states that the East Indian Railway Co. are about to 
expend rather over one lakh of rupees for the supply of electricity 
to the houses occupied by the company’s servants. 

MADBAS.— The Government Press is now electrically equipped 
thronghout. The installation comprises water-tube boilers, steam- 
driven direct coupled generating sete, and motors of varioussizes. In 
view of the concession which Messrs. Crompton & Co., of Chelmsford, 
bave secured for the supply of energy for lighting and power purposes 
in Madras, it seoms exceedingly probable that the generating plant 
will ba very speedily superseded. 

DakJEELING.—The annual municipal report for 1903-4 shows that 
the experience of the municipality in its electric lighting bas not 
been a happy one. The installation, which cost Rs.1,60,000 (or 
rather over £10,60)) five or six years ago, has beón worked at a loss 
throughout, while during the last financial year, another loan of 
Rs.60,000 had to be raised in order to prevent the head works at 
Sidrapong slipping down the hillside. 


Johannesburg.—The report of the working of the Rand 
Central Electric Works for December, show that 798,000 units 
were generated, yielding a gross revenue of £7,400. For the 
corresponding period of the previous year, 693,185 units were 
generated, yielding a gross revenue of £6,344. 


Lendon.—MaxvLEBoNE.— The B.C. has received a letter 
from the L.C.C. with referenoe to the proposed loan of £100,000. 
The County Council stated that it bad cancelled its order of July 
26th, 1904, and had re-sanctioned the borrowing by the B.C. of a 
sum of £433,800, repayable on conditions stated, and would issue 
such sanction on receipt of an agreement by the B.C. to provide for 
all renewals and replacements of any of the plant, machinery, and 
works provided with the proceeds of the sum of £340,405 before- 
mentioned, during its currency, out of a sinking fund established 
for that purpose, or from maintenance account. Subject to this the 
County Council is prepared to advance to the B.C. a sum of £100,000 
(on account of the £340,405) upon the terms, to be repaid with 
interest at the rate of £3 15s. per cent. per annum, calculated 
quarterly. The terms were accepted. 

HAMPSTEAD.—According to the Times, the В.О. has concladed 
negotiations with the North-West Electricity Supply Co, formerly 
the Hampstead Electric Supply Co., to purchase its undertaking. 
Several years ago the late Ve secured an order enabling it to 
establish a municipal electric supply, and the Council now has 5,000 
customers. The Council's generating station is situated near the 
Midland Railway in Finchley Road, in the centre of the borough. The 
capital expenditure amounts to £346,508, and last year the income 
was £58,051. In spite of the fact that the private company was 
not allowed to lay mains in the public roads it succeeded ia 
obtaining concessions to pass through private property, chiefly rail- 
way land, and so secured over 700 customers in the heart of 
the district. Its inability to extend the supply was a serious 
obstacle, and, after protracted negotiations, it was agreed to sell 
the whole concern to the Council for £12,000. 

The B.C. is convening & conference of municipal authorities 
owning electrical undertakings to consider what action should b3 
taken with regard to the Metropolitan Electric Supply Bill. 

BaTTERBsBA.—Tbhe Committee has agreed to accept penalties 
amounting to £90 from Messrs. О. A. Parsons & Oo., in respect of 
nine weeks’ delay in the completion of the contract for the turbo- 
generator set recently ordered from them. The consumers in»the 


|; 66 


THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,416, Јлислвт 13, 1906, 


areas transferred to the Council under the London Electric 
Lighting Areas Act, 1904, bave now been connected to and supplied 
from the mains. 

Haoxney.—The B.C. EL. Committee reports that the nine 
4-ampere inverted-type Nernst lamps experimentally fixed some 
time ago in Kenninghall Road having given satisfaction, it is 
intended to leave them permanently. The charge made for these 
is £4 per annum, including maintenance, cleaning, aud lighting 
during the same hours as the gas lamps. The total cost of the nire 
electric lamps per annum will thus be £36—the cost, at the present 
price of gas, of the 11 gas lamps dispersed with being £33 8з. 1d. 

CBEL8EA.—It has been definitely decided by the B.C. to install 
an electric generating plant at the proposed new baths. 


Manchester.—The chairman of the Electricity Com- 
mittee stated recently that terms had been arranged in the matter 
of the action of Harters v. The Corporation, which was brought to 
recover compensation for vibration caused in the plaintiff's works by 
the Bloom Street generating station. ‘I'he writ was issued two years 
ago. It was thought the Committee might have been able to avoid 
having to purchase any property, and an eminent authority on 
vibration was consulted. He proposed a scheme, which was tried, 
at a cost of several thousands of pounds, but it proved a failure. 
The City Council has now sanctioned the purchase of the two 
warehouses. 


Middlesbrough.—The T.C. has resolved to lay another 
main to the yard of Messrs. Sir Raylton Dixon & Co., Ltd., at a ccst 
of £340, complaint having teen made of a serious drop in voltage 
over the existing main, and the consequent stoppage of work owing 
to the unreliable supply. 


New York City.—A commission of three experts has 
been appointed to prepare general plans and specifications for а 
municipal plant along the lines reported in the Er EcrRicAL REVIEW 
of December 16th last. The official investigation of the coat 
of existing lighting has been frustrated by the refusal of the New 
York Edison Co., to permit "an inquisitorial examination of its 
accounts." Various organieations have endorsed the demand for a 
municipal plant, but it is evident, says a New York correspondent, 
that the whole movement is being engineered for political purposes 
in view of the civic election of November next. 


New Tealand.— TH Anoua.—The B.C. has favourably 
considered the question of a municipal electric light scheme, and 
resolved to call a poll of the ratepayers for authority to borrow the 
necessary capital. -The proposed prices to consumers are the ваше 
as those obtaining at Gore; installation, 20e. each light, and lights 
per month, 1a. 9d. 5-c.P., 28. 8-C.P., 3s. 16-C. P., 4s. 9d. 25-0.P. and бв. 
for 82-с. 

The Council has received offers from the Bank of New Zealand 
in regard to moneys for the electric light scheme, and has accepted 
from it a letter of credit up to £2,000, to draw upon for machinery 
to be purchased by Mr. Steuart in England. Tenders for loans are 
required. 

New PLYxouTH.—The Council recently considered the following 
tenders for the electric lighting of the town, which ie to be on the 
single-phase alternating current system. It was resolved to accept 
tbat of the Brush Co., subject to details, &с., and to a license being 
obtained from the Government :— 


The Brush Electrical Engineering Co. (Sydney) sc £5,203 11 
Turnbull & Jones (Wellington) ša © we T 5,200 18 

A. and T. Burt (Dunedin) va^ снб 25 (as c " 6,109 11 
BE & Fenn (Auckland) .. sx 6.991 1 
New Zealand Electrical Construction Co. (Christchurch) is 7,586 0 
Palmer & Co. (Wellington) .. T А š 8 8,457 2 


The above prices are for the supply aid — of the plant in 
working order snd the maintenance of eame for three months after. 
The tenders include all plant, &c., but not the power house and dis- 
tributing station, the tail race, &c., and the transformers for private 
lighting. About 120 H. P. is available. 

WATER PowWRRB.— In regard to the large amount of water power 
available in the colony for industrial development, much further 
information has been collected since Mr. Hancock's departure, and 
amore detailed report on the subject prepared by Mr. P. 8. Hay, the 
superintending engineerlof the Pub. Wks. Dept. It is estimated 
that 3,700,000 E. P. is available, the bulk being in South Island. We 
hope to publish more detailed information in regard to this 
interesting projected water-power development in New Zealand. 


Northfleet.— The negotiations between the U.D.C. and 
Gravesend T.C. for the transfer of the North fleet E.L. order have 
been broken off, and the U.D.C. has now decided to oppcse the 
application of Gravesend to the B. of T. for à prov. order extending 
its area of supply to Northfleet. 


Penmaenmawr,—The U.D.C. has agreed that in the 
draft electric lighting order for the district, a clause should be 
inserted requiring an annual publication of accounts, a revision of 
the scale of charges every three years, and that the charge for elec- 
tricity for public lighting should not exceed that made to ordinary 
consumers for the like purpose for the same hours of supply. 


Rhymney.— The offer of the Tredegar Iron Co. to light 
the village of Abertysswg with electric light for £3 68. per lamp per 
annum bas been accepted. 


Shanklin.—The U.D.C. has renewed the contract for 
public lighting with the local electric lighting company, to 
December 31st, 1907. 


South America,—The Navy Department is drawing up 
lans for the erection of a large power house at Rio Santiago, 
Pa Plata, the estimated cost of the scheme being $100,000 gold, 


Shrewsbury.—The T.C. has adopted a report of the 
Electric Lighting Committee, in which aa enlargement of the 
station buildings, the provision of a Lancashire boiler, engine and 
dynamo, and accessories, at an estimated cost of £5,295, also the 
provision of a condenser room and storage tanks, at an estimated 
cost of £508 is recommended. 


Stretford.—The generating station at Longford Bridge 
has recently been extended, and plant is now beicg erected sufi- 
cient to double the supply. A supply of energy will be required 
shortly to work the tramway extension to Urmston and the new 
Warwick Road and Seymour Grove route at Old Trafford. Further 
additions to the works are contemplated, as the Council are 
empowered to supply energy outside the boundary and also in the 
Trafford Park area. 


Swindon.—The T.C. has applied to the L.G.B. for a loan 


of £,2000 for the purchase of motors and arc lamps for letting out 
on hire. 


Tunbridge Wells.—A large consumer bas asked the T.C. 
if it is prepared to enter into an sgreement to proi 
repair and test his installation and supply new lamps. e Council 
has replied Габ it har no power to do this. 

The question of reducing the charges for energy isto be considered 
by the Lighting Committee. 


West Ham.—On Tuesday the Corporation decided to 
build two underground traneformer chambers, one in Selbert Read, 
Forest Gate, and the other at Custom House, at an estimated cost of 
£239 each with electrical equipment. 


Westhoughton.—The U. D. C. has sealed an agi eement 
with the Lancashire Electric Power Co. for a supply of energy for 
lighting and power. The suggested charges are 4d. per unit for 
lighting, and 24d. per unit for motors of small power. The Council 
has been advised to take energy in bulk and distribate it. 


Wilmslow.—Tests have been carried out between gas 
and electricity for street lighting, the latter proving very satis- 
factory. Terms having been arranged with the Alderley and 
Wilmelow Electric Supply, Ltd., the Council has decided on the 
substitution for the present syttem of street lighting by gas, of one 
by elcctricity, and is to erect the following lamps:— 


170 lamps of 10 c.r., at 288. : oe es - . £238 0 0 
89 lamps of 70 c. p., at 86. ©» 5. ae iis 74 2 0 
1 lamp of 140 c.r. „at 1238. 6 8 0 

1 lanp of 70 era, to dis one hour after sunset ‘to о day- 
light, at 70s.  .. 810 0 
£821 15 0 


The prices paid for gas have been: 


Ay gas LE at 32s, 6d. £339 12 6 
at 110s. i E 11 0 0 
i lamp in Moor Lane, extra gas 8 a’ чя аа 015 6 
£351 8 0 


Thus showing a saving over gap of £29 18s. 


Tha lamps the company proposes to install are } and 4-ampere 
Nernst. The 4 ampere will be installed in place of the ordinary 
Наб flame gas burner, and the 4 ampere replaces the incandescent 
mantle, and it is hoped shortly tocommence laying the mains for 
street lighting and private supply throughout Wilmslow. The 
total length of these will be about 12 miles, and about three miles of 
feeders. 


Wimbledon.—The Electric Lighting Committee has re- 
commended that the electrical plant at the generating station 
should be extended by the addition of three 1,000- kw. turbo-alter- 
natcrs with condenters—the foundations and one set to ke proceeded 
with. The matter is still under consideration. 


Wootton (1.W.).—The manager of the Isle of Wight 
Electric Lt. & Power Co., in answer to inquiries, has given & rough 
estimate for the mains, &c., required to supply the above locality 
with electricity. 


TRAMWAY AND RAILWAY NOTES. 


Boston, Mass.—The tramway tunnel under Boston Har- 
bour was opened for passenger traffic on December 30th. The tunnel 
is 5,800 ft. long, of which 2,700 ft. is under water. The time taken in 
transit by trolley cars is 3 min., and the fare 1 cent. The tunnel 
has been leased to the Boston Tunnel Оо. until 1922, on a basis of 
а rental of the per cent. on gross earnings. 


Buenos Ayres.—A River Plate exchange says that the 
Government has instructed the Solicitor- General to take the neces- 
sary measures to obtain the payment of the fine cf $30,C00 m/a 
incurred by La Capital Tramway Co. for non-fulfilment of contract 
regarding the extension to Jan Justo. 


Canada.— According to Industrial Canada, plans have 
been completed for the 22C0,000 power house of the South-Western 
Traction Co., which will be erected either at Lambeth or near St. 
Thomas. The station will furnish power for the operation of 30 
miles of electric railway in the neighbourhood cf London. 


Crewe.—By 12 votes*to 4 the T.C. has declined- to 


support an application by a ‘local syndicate for power to construct 
and work electric tram ways in the town. Se 
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Aberdare,—The U.D.C. has, by 11 votes to 4, approved 
of the electric tramway scheme, the estimated cost of which, 
including the construction of new streets and street widening, is 
£93,570. 


Celombo.— Indian Engineering says that the tramway 
track is to be relaid early this year with a 95 lb. rail as against 
a 67 lb, the weight of the present rail. There will be a 

y heavy section for use on ourves only, weigbing 101 Ib. 
per yard. It has been suggested that the rails shall be welded 
by the Thermit process. 


Dewsbary.—Our local correspondent says :—“ At the 
meeting of the Batley T.C. on Thursday, January 5th, reference was 
made to the delay in the electrification of the steam tramways from 
Dewsbury to Gomersal, vid Batley. The Mayor said everything 
had been done by the Corporation to facilitate the work. Its 
engineers had everything prepared for the work being done. The 
delay, therefore, rested with the В ЕТ. Co. The tramways belong 
to the company, and a promise was made when they took them over 
two or three years ago that the work of electrifying the system 
would be put in band without delay. There is much grumbling 
throughout the district that the work is not being proceeded with.” 

At the meeting of the T.C. last week, the town clerk reported on 
the appeal of the British Electric Traction Co. against the decision 
of the Dewsbury magistrates, who imposed a small fine for running 
cars without a licence. The appeal was upheld. In answer to a 
question, the town clerk said he could not state what the expendi- 
tare would be. One member (Col. Wilby) suggested that the town 
clerk ought to have been in a position to tell the Council that it 
had no case. The ratepayers’ money had been wasted, and the 
Ooancil made the laughing stock of the community. On the other 
band, Councillor McCann stated that the town clerk simply acted 
oa the instractions of the Watch Committee. It was not that the 
Corporation desired to obtain the 5s. per annum or whatever the 
amount might be. What it desired was to have control of traffic 
on the roads, There were tramways on almost parallel roads, and 
in one оазе every tram had to be licensed, whilst in the other, cars 
running up and down a steep gradient were not licensed. A state 
of things like that did not reflect credit upon the authorities who 
granted the tramways. The Mayor also suggested that if anyone 
was to blame it was the magistrates, and not the townclerk. Better 
men than the town clerk had had appeals made against their case». 
The best jadges in the land had had their decisions reversed in the 
Appeal Courts. 


Dartford.— The U.D.C. has applied to the B. of T. for 
an extension of time to November 13th, 1906, in which to com- 
mence the works scheduled under the Light Railway Order, 1902. 


Glasgow. — The Corporation tramways department 
reports that total receipta up to January 7th were £457,766, com- 
pared with £435,308 for the corresponding period of last year. 
For the week ending January 7th, the receipts were £17,069, and 
for the corresponding week of last year, £14,619. 


London.—It is announced that the Board of Trade, after 
fall consideration of all sides of the question which has long been 
in dispute, has approved the use of a slot not exceeding 1 in. in 
width, in connection with the underground conduit system for the 
em ef the London County Council “tramways in North 


Helbourne Railways.—The Australian Mining Standard 
mys that, with a view to extending the travelling facilities in the 
sabarbe of Melbourne, the Premier, the Hon. T. Bent, has announced 
that be intends to refer a number of proposed electrio lines to the 
Railways Standing Committee for consideration during the recess 
of Parliament. The proposed lines are as follow: 

1. From 8t. Kilda Station to the Village Belle, to connect with the line already 
authorised by Parliament from the latter point towards Brighton. 


2. From Graham Street, Port Melbourne, to St. Kilda. 
3. к Prahran (Brighton line), passing the Malvern Town Hall, to Glen 


L From High Street, Kew, along Glenferrie Road to the Malvern station. 
5. From Flinders Street to Fitzroy. 

& From Sendringham to Cheltenham. 

1. From Beaumaris to Mordialloc. 

& From Csulfield to Balaclava. 

9. From Elsternwick 5o Glen Huntly. 

Mr. Bent states that if the construction of the Essendon line were 
act undertaken by the authority (Mr. A. E. Morgans, M. L. A., of 
of Western Australia), to whom the local councils proposed to dele- 
gate their powers, he would be inclined to refer that project also to 
the Committee, with a view of making it a Government line. The 
teport of the Committee will be first of a general character, and 
eabsequently it will deal in detail with any lines which Parliament 
may specifically refer to. | 


Neweastle-on-Tyne.—At a meeting of the Т.С. on the 
4th inst, it was reported that at the end of the financial half-year 
there was a profit, after paying interest, &c., of £3,500. They had, 
mid the mayor (Alderman Ellis), cut down the expenses by £300 a 
week. In answer to Mr. Hutchinson, he stated there was an 
sagineering difficulty in working the tramways up Fisher Hill, 
Walker, there being a curve with an incline of 1 in 8. A new 
bridge had been built at a cost of £2,324, but that had not helped 
them oat of the difficulty. 


Sew York !Elevated Railway.—The New York corre- 
epoadent of the Morning Post says that оп the morning of January 
6th a collision occurred at Ninth Avenue on the Elevated Railway. 


A barnt out electric fuse on a down-town train caused the train to 
come to a sudden stop at Horatio Street. Another train stopped a 
few feet behind the stalled one, but a third train was not signalled 
in time and crashed into the second one, telescoping the rear cars. 
An electrician who was examining the second train was killed and 
11 persons were injured. 


New York Subways.—The subway, as far as opened, 
carries about 302,000 passengers daily after two months’ operation. 
Iu spite of this apparent diversion of traffic, there is as little standing 
room as ever on the older surface and elevated lines. Mr. Wm. B. 
Parsons, on the eve of his retirement as chief engineer of the Rapid 
Transit Commission, presented detailed plans for several new 
subways. The lines have been laid oat во ав to allow of competition 
for the operating privileges. 


New Zealand.—WELLINGToN.—A few weeks ago fines 
of £160 each were imposed on the company under contract with 
the City Council for the supply and erection of the electric tram- 
way power station, and on Mr. Newton N. White, the company’s 
representative, for carrying on operations in the country without a 
license. The question at issue was whether the company in carrying 
out these contracts entered into in England was carrying on busi- 
ness” in New Zealand. The defence submitted was that the com- 
pany carried on its basiness in England, aud that in completing a 
portion of it in the Colony it did not transfer its bueiness 
there. The magistrate held otherwise, but intimated that if one 
of the defendants paid the fine and coste, he would recommend the 
remission of the other. Notice of appeal was given. 

CHRISTCHURCH.—A dispute arose recently between the Christ- 
church General Labourers’ Union and the company constructing the 
electric tramway in the city as tothe proper wages for pick and 
shovel work. А case was heard against the company for paying 
labourers for this work 7s. instead of 8з. per day, contrary to the 
award of the Arbitration Court. Local contractors stated that they 
paid men 1s. an hour, and the city surveyor stated that the Council 
paid at the rate of 7s. per day, and the railway engineer for Canter- 
bury aleo stated that for the surface work done by the company's 
men 7s. a day would be paid by the railway department, and that 
would be under the scale provided in the Government Railways 
Classification Act, which was expressly exempted from the opera- 
tion of the award. The Pablic Prosecutor, who appeared for the 
prosecution, argued that the standard of wages must be sought in 
the award of the Arbitration Court and in the industrial awards 
filed. The magistrate said, in dismissing the case, that the Court 
was not competent to settle the question. 

AUCELAND.—Mr. P. M. Hansen, managing director of the Auck- 
land Electric Tramways, has recently returned from a tour in 
Europe and America, where he studied the various tramway systems 
in operation. He states that negotiations fcr farther extensions of 
the company’s system are to be entered into. New cars have 
recently been delivered from England, апа the company is baild- 
ing locally another of the Californian type; several combination 
cars are ordered, and these will carry 10 more passengers, and the 
horse-power of the motors will be 52 instead of 40 as on those at 
present in use. 


Niagara Falls.—A new endeavour is to be made by the 
Lockport and Ontario Power Co. to obtain larger water rights. Last 
year's measure was vetoed by the Governor of the New York Btate, 
bat, with a new Governor coming into office on January let, and 
some modification of the enormous demanda of the promoters, the 
application has а chance of success. Existing interests at Niagara 
Falls are strongly opposed to the scheme, which, if carried out on 
its original lines, would give an unlimited monopoly in perpetuity 
for the supply of power to any part of New York State. 


South Shields.—At the meeting of the T.C. on the 
4th inst., the Tramways Committee recommended that the Council, 
with the sanction of the L.G.B., should appropriate the site in Dean 
Lane for the erection of car-sheds, and tbat application be made to 
the L.G.B. for permission to construct a service line ia Dean Lane for 
the purpose of providing access to the sheds. Councillor Grant 
said that the site in Dean Lane was more suitable than that occupied 
by the present car-sheds, and the cost of utilising the new site 
would be only £12,000 more. Another advantage was that there 
was greater space for extensions. It was resolved to advertise for 
tenders for the construction of the tramways. 


West Ham.—The tramways manager submitted to the 
Corporation at its meeting on Tuesday, a statement showing as 
follows the average fare charged per mile on the systems which 
have adopted id. fares:—Aberdeen, 82d.; Halifax, 79d.; Kirk- 
caldy, 78d.; Ilford, 75d.; Dundee, 69d.; Ayr, 68d.; Birkenhead, 
'67d.; Leeds, 66d.; Rotherham, 64d.; London County Council, 
'62d.; Last Ham, 62d.; West Ham, 56d.; Sheffield, 50d.; 
Glasgow, 45d. In the first seven months’ running of tbe cars in 
West Ham, the jd. passenger took 41 per cent. of the utilised 
accommodation, while he paid less than 24 per cent. of the receipts. 
Having regard to the local conditions, be did not estimate the 
normal average expenditure (including capital charges) per car- 
mile as likely to be less than 9:5d., and he should not be surprised 
if this figure were exceeded. Under these circumstances, and in 
view of the peculiarities of the traffic in West Ham, he was con- 
vinced that the carrying out of the reduction of fares advocated by 
some councillors would be fraught with great danger to the under- 
taking. In conclusion, the manager pu: forward suggestions for 
the revision of eight 4d. and two 1d. stages, which, in his opinion, 
would afford additional facilities to the public without unduly 
crippling the undertaking. The report was adopted. ] „| 
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West Hartlepool.—At the meeting of the T.C. on the 
Sed inst. the Works Committee reported that a letter had been 
received from the Tramways Co., submitting a proposal for the 
settlement of the complaints with reference to the condition of the 
track, to the effect that the Corporation should waive the right of 
purchase of the several lines in the borough until 1919, the Tram- 
way Co. atthe same time to agree to a reduction of tenure of the 
Seaton Carew line to that date. Тһе company would then recon- 
struct the permanent way-and the overhead equipment in the early 
spring. The Committee came to the conclusion that the proposals 
submitted were not such as they could recommend for acceptance, 
and a3 they were of opinion that further negotiations were not 
likely to be brought to a succesful issue, the company must carry 
out the several obligations imposed upon it ‘by the Acts and 
Orders affecting the company’s operations. The Committee also 
resolved tbat notice be served on the company requiring it to 
sand the track where dangerous through slipperiness. The borough 
engineer reported that since December 12th the Tramway Co. had 
not done anything in the way of repairs to the track in Clarence 
Road and Cleveland Rosd, and reported that nothing short of 
reconstruction would be considered a remedial measure. Alderman 
Suggitt moved the adoption of the report, and said that tbe tram- 
ways were still in a very unsatisfactory state, despite the penalties 
recently inflicted. The report was adopted. 


TELEGRAPH AND TELEPHONE NOTES. 


Buenos Ayres Telephone Wires.—The Public Light- 
ing Department has sent in a long report to tbe Mayor in connec- 
tion with the telephone wires. These are said to be in a very bad 
condition, have been installed without system, and are a source of 
constant danger. All the electric tramway companies have had to 
pay for the cost of lifting these wires. The department is of 
opinion that the telephone companies should be made to put 
their lines up properly, and also to comply with the decree of 
November 16tb, 1900.— Review of the River Plate. 


Cable Communication with West Indies.— Reuter's 
correspondent at Barbados, writing on November £ird, says :—" In 
view of the reecnt discussion which bas taken place on the matter 
of the cable services in the West Indies, and the visit of the Pre- 
sident of the West India and Panama Telegraph Oo. to Barbados, it 
may be of interest to the general public to know that the Halifax 
and Bermuda and Direct West India Cable Companies have made 
an offer to the Imperial Government to improve the cable commu- 
nication of the West Indies (1) by a direct cable from Bermuda to 
Barbados, and thence to Trinidad, Damerara, and Bt. Lucis, and 
from the latter place to Jamaica, thus connecting ths principal West 
Indian Colonies by a British cable; (2) by reducing the rates to 
these places and all they connect with. This service would thus 
practically become a direct service from Barbados to Halifax, thence 
to Canada, Europe, and the United States, and would be of inesti- 
mable value for Imperial purposes should such need ever arise." 


Hull Telephones.—“ Ratepayer," in a letter to the loca! 


Press, refers to the arrangement under which a number of sub 
scribers to the Corporation system are being supplied with a service 
free of charge. The arrangement between the Corporation and 
the subscribers is, that no charge shall be made for the service until 
such time as the subscriber’s contract with the National Telephone 
Co. can be determined. Ratepayer says he knows of a number 
of such cases where the period of free service varies from 4 to 10 
months. He points out that a telephone service cannot be supplied 
without considerable cost, and any system run on these lines cannot 
da self-supporting, with the result that the loss must fall upon the 
rates. 


Submarine Cable to Panama Canal.— At Washington, 
on December 8th, a Bill providing for the connection of the canal 
zone on the Isthmus of Panama with the United States by cable 
was introduced by Representative Wagner, of Pennsylvania. The 
Bill provides for the construction and operation of such a cable 
under the control and direction of the Postmaster-General, the 
Becretary of War and the Secretary of the Navy, the cable to be of 
American make and to be laid by American sbips, provided the cost 
of an American-made cable will not exceed the cost of a foreign- 
made cable by more than 10 per cent. The total cost of the cable 
is fixed at $2,020,000, and $300,000 is made immediately available 
for its construction. The three Cabinet officers are authorised to 
enter into negotiations and establish cable connection with lines 
running to Central and South America, the West Indies and islands 
in the Gulf of Mexico, the Caribbean Sea and the Pacific Ocean.— 
N. Y. Electrical World and Engineer. 


The Telegraph Export Trade.—The past year has 
been one of the quietest on record as regards the export trade of 
this country in telegraph cables and apparatus connected therewith. 
The aggregate shipments during the 12 months only reached a total 
of £865,338, as contrasted with £1,808,465 in the preceding year, 
and no less than £2,838,641 in 1902. 


The Telephone Situation in Paris.—The Association 
of Telephone Bubscribers, who have been drawing attention to the 
unsatisfactory condition of telephone affairs, have obtained a report 


from Mr. H. Laws Webb, in which he points out that the under- 
lying causes of the present bad service and relatively small 
development are that Paris has retained in use apparatus and 
methods of working which have been superseded in countries where 
the science of telepbony isin an advanced state. Taking the system 
as a whole, the te-hnical equipment and the general method of 
working are those of the earliest days of exchange telephony. In 
& large system, composed of many exchanges connected by junction 
lines, the work is complicated aud voluminous, and the result of 
the useof antiquated apparatus is necessarily the production of two 
evils—firet, the irregular working of the apparatus itself; snd, 
secondly, the demoralisation of the operators through having to 
work with apparatus which causes so шапу errors and confusions. 
The exceptional position of Paris in that the eubscribers furnish their 
own instruments leads to direct and indirect unsatisfactory results, 
of which not the least is the coatisued and extensive use of 
primary batteries for signalling the exchanges. It is hopeless to 
expect any great or general improvement in the personnel without 
a general improvement in the spparatas and methods, because such 
defective material and methods react upon the nerves, manners, and 
general demeanour of the operators as well as of the subscribers. 
The adoption of modern apparatus and the introdaction of the 
message rate system, scientifically planned, would result in a con- 
siderabie increase in the number of sabscribers. 


Telegraphic Interruptions and Repairs :— 


CABLBSS, ISTERRUPTED, REPAIRED, 


Trinidad-Demerara (No.1) ..  ..  .. . Aug. 26, 1901 .. oe 
Trinid&d-Deinerara (No. 3) ee ee ee . Deo. 18, 1904 .. 


Тае Тап oe k Ne e 
ivostock- agasaki ee өө 
С1овей Port Arthur-Chefu .. of „„ >M 


Paramaribo-Cayenne .. ae oe .. July 18, 1904 э: 
Sitka-Valdez s M - v oe Nov. 11,1904 .. oe 
Cape Haiti-Puerco Plate ee oe oe ee Dec. 25, 1904 ee e 
Bathurat-Sierra Leone ee oe ee Dec. 27, 1904 ° Dec. 
Assab-Perim РЕ ; Dec. 26, 1904 - 
St. Vincent-. Thiago. : T T .. Dec. 97, 1904 .. Jan. 
Gibraltar-Tangier oe ee ee ee ee Dec. 23, 1904 ee Jan. 8 
LANDLINES, 

Cartagena-Baranquilla ee ee ee ee Dec. 8, 1900 ee ee 
Puerto- Barrios ee ee ee ee oe eo July 98. 1202 ee ee 
Kertch-Soutchoum ee өө ee ee Rept. 27, 1904 "P ee 
Rome-Pera ee ee eo oe ee ee Jan. 8, 1905 Jan. 10 
Elarich-llanekin T oe “+ ee .. Jan. 7, 1905 Jan. 8 


Telephones in London.—Great progress continuis to 
characterise the Post Office telephone service in the Metropolitan 
area, says the Standard. It is not three years ago that the 
Central Exchange was opened, and since then 10. others have 
been established; at the end of 1903 there were no fewer than 
14 301 telephones at work in the Western, Victoria, Mayfair, Hamp- 
stead, Patney, Wimbledon, Richmond, Kingston-on-Thames, Chia- 
wick and Croydon areas, but the total has since been increased to 
22,181. Ia afew months exchanges will be opened at Epsom and 
Ealing, aud others are contemplated at Orouch End, Finchley, 
Harrow, Willesden Green, Wembley, The Hyde (Hendon), Barnet 
and Kenley. The switchboard at the Central Exchange, Qaeen 
Victoria Street, was firet constructed to carry lines for about 6,000 
subscribers, but has now been enlarged to its fall capacity, vis, 
15,000. It has been decided to erect in the same building а new 
exchange with a capacity of 18,5CO lines. | 


Western Union Telegraphs.—The Journal of the Tele- 
graph etates that the surplus of the Western Union Co., on Jaly lst, 
1904, was $14 881,428 (£2,976,285), and the net revenue for the 
quarter ended September 30:h last $2,068,004 (£413,600). After 
providing for interest and dividend on bonded debt, there remains 
a surplus on October 1st of $15,434,862 (£3,086,972). At December 
31st, allowing $2,000,000 (£400,000) for receipts, and the proper 
amounts for dividend and interest, the surplus was estimated at 
$15,920,292 (£3,184,058). 


Wireless Telegraphy.—An Express telegram from Rome 
states that Signor Marconi has informed the Tribuna that he can 
now transmit 30 words a minute. His company, he states, will 
"shortly " pay a dividend. 

Signalling at sea between ships of the Royal Navy and of ‘the 
merchant service is now under consideration by a committee, which 
will deal with the matter in all its bearings in its report. 

The Postmaster-General has authorised the use of abbreviated or 
registered telegraphic addresses of firma or individuals in sending 
wireless telegrams (Marconigrams) to or from ships at sea, subject 
to the regulations governing the use of such addresses in 
inland telegrams. 

It is reported by Reuter's agent at Rome that an agreement has 
been signed between tbe Italian Government and the Marooni Co. 
for the construction of a powerful atation at Coltano, intended to 
communicate with stations in Great Britain, Erythrea, the Nether- 
lands, snd other countries. 

Oo January 5th, Reuter’s Rome representative said that Mr. 
Marconi had gone there in order to sign a new convention with the 
Italian Government providing that the wireless telegraph station 
at Boltano, which was to have msintained communication with 
Argentina, should, in the absence of a similar station in Argentina, 
be utilised for communication with Great Britain, Holland, Canada, 
and other countries. He was also to open negotiations with the 
Italian Government for establishing regular communication between 
the stations of Bari and Poldhu. 


ea UC a | 
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The special correspondent of tke Standard states that communi- 


cation between Port Arthur and the outside world was destroyed 


on October 6th last. 

According to the same authc rity, the Russian authorities in Paris 
decline to admit that any specific wireless telegrapbic message ex- 
changed between vessels of the Baltic Fleet was captured. They 
state, however, that their messsges were persistently intercepted, 
by whom they do not professto know, but they believe that a 
Japanese sgent was at wosk off the Danish coast. It is admitted 
that the British Fleet may possibly have received and deciphered 
a wireless merssgo from one of the Russian vessels when they were 
in the Channel! after the outrege. 


CONTRACTS OPEN AND CLOSED. 


Ashton-under-Lyne.—Janvary 17th. Overhead equip- 
ment for tramways. See “ Official Notices" December 30th. 


Australia.—Febrnary 7th. Tenders will be received at 
the office of the Depnty Postmaster-General, Melbourne, for (1) 
3500 trunk line multiple jacke, in strips of 20; (2) 1,320 yards of 
64 wire wool insulated switchboard cable. Specifications at the 
General Post Offices at Melbourne, Sydney, Brisbane, and Adelaide 


Belgium.—February 13th. Tenders are being invited 
unti] February 13th by the Municipal Authorities of Ghent for the 
supply of 15 electric cranes for use in connection with the docks. 
Tenders are to be tent to l'Hotel de Ville, Ghent, whence particu- 
lars may be obtained. 


Bradford. — January 16th. The Guardians invite 
tenders from electrical engineers for certain work at two hospitals 
at the Unicn Workkouse, Horton Lane, Bradford. George M. 
Crowther, Olesk to the Guardians, Union Offices, 22, Manor Row, 


Drax.— January 28th. Schemes for electric lighting and 
electric pumping at Read’s Grammar School, Drax, near Selby, are 
invited. Apply Head Master, Mr. W. Bt. G. Drennan, at the 


Gravesend.—January 16th. The Education Committee 
invite tenders for the electric lighting of King Street National 
Bebool. on, &е., on application to Mr. О. F. McInnes, 
E'ectricity Work. 


Halifax.—January 31st. Coal conveyor, chutes, &c., 
for the electric light and tramway power works. fee "Cfficial 
Notices " January 6tb. 


Handsworth.— February 2nd.—The U.D.O. is inviting 
ter den for pcwer and lighting circuits and fittings in the generat- 
ing station ; pipework, feed- pumps, economiser, electricity meters. 
Bee " Official Notices " to-day. 


Helland.— January 18th.—The Dutch Post and Telegraph 
satborities at the Hague are inviting tenders until the 18th inst. for 
erection of eight additional wires in connection with the telephone 
line between Halfweg and Hoofddorp,and twelve more wir es 
tetween Hoofddorp and Oudsboorn. 


Jehannesburg.— January 26th. Vignoles raile, fieh- 
plates, rails, bolts, nuts, &c. See "Official Notices ” December 23rd. 


Jehannesburg.— March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and wcrkshop tools, 
for the Municipal Council. See “Official Notices” December 30th. 


Lenden.— January 16th. Tenders for a 750-Kw. steam 
alternator with pipe connections, &, for the South London Elec- 
2d. I Corporation, Ltd. See Official Notices December 


Lenden. — January 24th. Fire alarm installation for the 
Nesthern Hospital, Winchmore Hill, N., for the Metropolitan 
Asylums Beard. Bee Offleial Notices " December 30th. 


Pert Elizabeth.—January 16th. Water-tube boilers, 
400-zw. turbo-dynamos, mains, battery and boosters, switchboard, 
qne, ps lighting, meters, workshop equipments and other 

‚ for the Electricity Sapply Undertaking. See “ Official 
" December 16th. 


Perto (Portugal).— March 15th. The Town Council 
Ма cpened a competition for the concessicn of the exclusive right 
et the working of the tramways for collective transports of passen- 
ners, luggage, and goods in the municipal public ways. The 
conditions of the competiticn are published at the Portuguese 
Consulate in London. 


P January 20th. Underground mains, junction 
: “ Official 
kozes, sw 1 for the Corporation, See 0 


Roumania.— January 28th. Tenders are being invited 
by the municipal authorities of Guirgin for the concession for the 
electric lighting of the town. 


Shanghai.— March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See "Official Notices” October 14th. 


South Shields.— February 20th. Permanent way and 
construction of track; rail bonds and bonding; condvits, cables, 
and overkead equipment for the Corporation. Bee “ Обісіа] 
Notices " to-day. 


Swindon.— Jenuary 24tb. 
casbire boiler, with superheater, piping, &c. 
Notices " December 30th. 


Warrington.—January 16th. Earthenware ducts for 
one year. See Official Notices to-day. 


Whitechapel.—January 16th. "The electric lighting of 
Section 2 of the Infirmary, for the Gusrdians. See Official 
Notices December 30th. 


One 30 ft. x 8 ft. Lan- 
See “ Official 


OLOSED. 


Bedford.—The T.C. has accepted the terder of the 
British. Thomson-Houston Co., Ltd., for the supply of 300 4. 0. 
meter, the company to take 250 Chamberlain & Hookbam meters, 
at 5s. each. 


Birmingham.—The Brush Electrical Engineering Co., 
Ltd., has secured the contract for 32 traction motcrs for the 
Birmingham and Midland Tramways. 


Canterbury.—The T.C. has accepted the following 
tenders for plant at the Electricity Works :— 


Davey, Paxman & Co., boiler &nd superheater. 
Dick, Kerr & Co., Ltd., 300-hw. steam dynamo. 
J. G. Btatter & Co., switchboard. 

E. Green & Sons, Ltd., additions to economiser. 


Derby.—The Т.О. has given the contract for the 
extension of the electric tramways from St. Peter's Street to the 
Market Place, to Messre. White & Co., of Londoh, at £3,C00. 


Devonport Dock yard.— Messrs. Graham, Morton & Co., 
Ltd, have just obtained the contract for the supply, delivery and 
erection, at the Electrical Generating Station at B.M. Dockysrd, 
Devonport, of a complete coal-handling plant, including coal 
bunkers, stanchions, girders, flue, coal measuring and weighing 
apparatus and all accessories appertaining to same. 


Dewsbury.—The tender of Messrs, Measures Bros., of 
London, for the supply and fixing of steel floor plates for the boiler 
house at the electricity works has been accepted by the Corporation ; 
also that of Messrs. Siemens Bros. & Co. for two large station watt- 
meters, and that of Messrs. Bennis & Co. for the supply of an 
automatic stoker for the new boiler. 


Dock yard Installations.—The Lancashire Dynamo and 
Motor Co., Ltd., of Traffcrd Park, bave just received from the 
Admiralty the order for the equipment of Bull Point Dockyard. 
They have also at the present time in hand ccntracts for the equip- 
ment of Sheerness and Malta Dcckyards, the total value of thi se 
contracts being upwards of £75,000. 


France.—The French Post and Telegraph Authorities 
in Paris have just given out contracts as follows:—M. Grammont, 
Pcnt de Oheruy (Isere), 80 kilometres of telephone cable with seven 
pairs of conductors and 15 kilometres of telegraph cable with 42 
oon ductors; La Société Alsacienne de Constructions, Mecaniquer, 
Belfort, 30 kilometres of telephone cable with 28 pairs of con- 
ductore; and La Soc été Industrielle des Telephones, Paris, 20 
kilometres of telegraph cable, with three pairs of conductors. 


Leyton.—The U.D.C. has received the following tenders 
for the supply of six miles of cable for putlic lighting :— 


Western Electric Co., Ltd. (accepted) .. ss . . £016 0 
Johnson & Phillips x or ч ss ee .. 640 0 
Dennis & Co. ve ee sie .. &3 9 


. IIncoln.— The T. C. has accepted the tender cf the 


Chloride Electrical Storage Co., Ltd., for the maintenance (f the 
storage batteries at the electricity works for five years. 


Newport (Mon.).—The Corporation has accepted the 
following tenders :— 


Dempster, Moore & Co., at £225, for machine tools. 
О. Hatch, at £125, for a wheel grinder. 


Salford.—The T.C. has accepted the tender of the 
British Westinghouse Electric & Manufacturing Co., Ltd., for the 
supply of a booster in connection with the supply of current to 
the chester Ship Canal Co, at £478, 


Whitby.—The U.D.C. has accepted the tender of 
Messrs. О. A. Parsons & Co. for a 200-xw. steam turbine, for £1,550 ; 
also that of Messrs. Johnson & Phillips for switchboard panel, at £92, 
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Swansea.—The Telephones Committee has decided to 
extend the switchboard accommodation, and the tender of the 
British Insulated & Helsby Cables, Ltd., at £270, has been accepted 
for the work, also their tender for cables, at £194. 


West Ilam.—The Corporation has accepted the following 
tenders in connection with the electric lighting undertaking :— 


Resetting two boilers, Messrs. Windsor & Co., £278 10s. 

Two panels on traction board, British Thomson-Houston Co., £180. 

Supply and repair of coils, Messrs. Ferranti. 

Reinstating chain grate stokers in three boilers, Messrs. Babcock & Wilcox, 
£180 per boiler, 


FORTHCOMING EVENTS. 


riday, January 18th.—At 8 p.m. Institution of Civil Engineers (Students). 
Theory of Electricity and Magnetism," by Mr. Janes Swinburne. 
At 7.80 p.m. Institution of Electrical Engineers (Manchester Students). 
Mr. A. E. Jepson on Electric Heating: Its History and Develop- 
ment.“ 

Monday, January 16th.- -At 3.30 p.m. (Oxford Circus Station). Tramways and 
Light Railways Association, Visit to the Central London Railway 
power station, 

Tuesday, January 17th.—At 7.30 p.m. I.E.E. (Manchester). Mr. Н. W. Wilson 
on " Etectric Driving in Textile Factories.” 

Wednesday, January Ikth.—At& p.m. Society of Arts. Captain L. James on 
* Wireless Telegraphy and War Correspondence." 

At 7.0 p.m. Institution of Electrical Engineers (Students). Mr. A. I.. 
Stanton on“ Notes on the Construction and Muintenance oi Large 
Telephone Exchanges." 

I. E. E. (Birmingham). Meeting postponed to the 95th inst. 

Thursday, Jannary 19th.-—At 8 p.m. Rugby Engineering Society. Mr. Н. 8. 
Meyer on “A Novel System of Electric Traction." 

Friday, January 20th.--At 9 p.m. Royal Institution. Prof. Sir James Dewar on 
" New Low Temperature Phenomena." 

At 7.0 p.m. North-East Coast Institution of Engineers and Ship- 
builders. Meeting. 


THE ELECTRICAL VOLUNTEERS. 


Tux following orders are announced for next week: 


Monday, January 16.—" A" Company. Recrmts' drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Tuesday, January 17.—“ B" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Medical inspection for recruits and Special Service 
Section, 7 p.m. 

Wednesday, January 18.——Company drill under the Adjutant at Westminster 
Hall, 7.30 p.m.: doors open 7.16. Drill order; red tunics. lecture by the 
Adjutant at headquarters 8.30 p.m., as per order No. 9 of January. 

Thursday, January 19.—'*C"' Company. Recruits’ drill, 6 p.m. ; technical in- 
struction, 7 p.m. Lecture by Captain Phillips on“ Portable Field Engines 
and Senrchlights.““ 

Friday, January 20.—“ D" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Saturday, January 21.—Week-end class. 


WitrFrip C. Denn. r, Captain, R.E., 
For O.C.E.E.R.E. (V.) 


NOTES. 


Preparation of Peroxidised Accumulator Plates. 
—Dr. J. Diamant, of Raab, in Hungary, has taken out a German 
patent for a process of manufacturing lead plates of large size 
coated with peroxide for use in accumulators, The process is an 
electrolytic one, and depends on the addition to the electrolyte of 
such compounds as, under the influence of the electric current, yield 
anions which form more or less soluble compounds with lead. The 
more readily soluble these compounds are, and the more completely 
they are converted into peroxide and the respective anion, the 
more quickly is the peroxide film formed: but the properties of 
the latter also depend upon the physical conditions obtaining during 
the electrolysis, e.g, the temperature of the liquid, the current 
density, and the presence or absence of indifferent ions. The sub- 
stances specially mentioned for addition to the electrolyte are 
methane mono-sulphonic acid, disulphonic acid, and trisulphonic 
acid, as well as the bydroxyl derivatives of the two latter; or, in 
fact, such bodies as are produced by tbe action of sulphuric acid, 
fuming sulphuric acid, or sulphuric anhydride upon organic sub- 
stances containing detachable methyl groups, e.g , methyl alcohol, 
ethyl alcohol, acetaldehyde, acetic acid, &c. The substituted 
methane compounds may either be gepsrated one from another by 
the aid of the differences in their solubilities, and added in the pure 
state to the electrolyte, or they may be employed ss & whole. On 
electrolysis they yield only sulphuric acid and carbon dioxide, eo 
that they can do no harm to the prepared plates. 


Electrodes of Magnetic Iron Oxide.—The Chemische 
Fabrik Griesheim-Elektron, of Frankfort, has taken out a German 
patent for a process of manufacturing ferric oxide electrodes from 
burnt pyrites. Pyrites which have been burnt and freed from 
copper, are fused in an electric furnace, and the melt is cast into the 
desired shapes. The material is said to be much cheaper than the 
best magnetic ironstone, and to be particularly suitable for the 
preparation of electrodes on account of its purity. The foreign 
matter is almost entirely removed in the electric furnace, for the 


lead volatilises, the copper oxide is mostly destruyed, and the 
sulphur is burnt. The electrodes have 6˙6 times the cond 

of those made from magnetic ironstone, and are claimed to be 
specially usefal for the electrolysis of alkali chlorides. They are 
more economical than electrodes of carbon or platinum, yield a 
chlorine free from carbon dioxide, and require a considerably lower 
voltage than electrodes of platinum. 


Electricity in Factories and Workshops.—The 
electrical engineerto the Halifax Corporation has eubmitted to the 
Town Council communications from the Home Office as to the use 
of electricity, together with draft regulations proposed to be made 
under Section 79 of the Factory and Workshops Act (1901). These 
have been submitted for consideration to the Electricity Oom- 
mittee. 


Fire.—It is said that the fire which occurred at the Bucks 


County Asylum at Stone on Monday was caused by the fusion of an 
electric light wire. 


The 1.M.E.4.—A meeting of the Municipal Electrical 
Association isto be held in London on 14th inst. 


London, Brighton and South Coast Railway and 
Electric Traction.—The directors of this railway have definitely 
decided to equip a section of their line, between Battersea Park 
and Peckham Rye, for electric traction on the single-phase overhead 
conductor high-tension system, similar to that which we described 
in the ErEcrRICAL Review of Dec. 16th and 23rd last. A shuttle 
service will be run between the points above-named, and the 
capabilities, &c., of the system thoroughly tested, preparatory to 
gradually extending electric traction througbout their suburban 
system. The conversion of the main lines to electric traction is not 


contemplated. Further particulars will be given iu a later issue. 


Appointments  Vacant.— An assistant electrical 
engineer is required by the Bombay, Baroda and Central Indian 
Railway Co., on a five years’ agreement, at Rs. 400 per calendar 
month; "a gentlemanly young fellow” is wanted for Coventry 
electricity works. 


The Royal Commission on Coal Supplies.— This 
Commission, which has been taking evidence for nearly three years, 
and has held 60 sittings, concluded the revision of its final report 
on Baturday. The document will be issued shortly. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 


also electric tramway and ratlway officials, to keep readers of the 


ELEOTBRIOAL REVIEW posted as to their movements. | 


Central Station Engineers,—The Finance Committee 
of the Battersea Borough Council reported on Monday having 
adjourned to the 16th inet. the consideration of recommendations 
by the Lighting Committee. These recommendations were that 
Mr. J. Н. Fooxs Baty having, in a letter dated December 24th, 
withdrawn from his appointment as chief electrical engineer, Mr. 


W. A. Kemm, chief assistant electrical engineer, be appointed at a 


commencing salary of £350 per annum, with residence; farther, 
that applications be invited by advertisement for the post of chief 
assistant electrical engineer at a commencing salary of £175 per 
annum. 

Mr. Fooks BAT R, of Birkenhead, has been appointed electrical 
engineer and tramways manager to the Walthamstow Urban Council 
at a salary of £400 per annum. | 

Mr. Rod ERS, assistant engineer at Chester electricity works, hav- 
ing removed to another appointment, the Committee decided on 
the advice of the engineer to rearrange the duties of the assistant 
engineers by making Mr. Dimmack mains superintendent, and 
appointing a station superintendent. By this arrangement there 
will always be an engineer in charge of the station. Oat of 118 
applicants Mr. РЕвоү Hearn, Westminster, was appointed station 
superintendent, at & salary of £130 per annum, rising to £180. 

Mr. CHARLES Юорріма who was, until 15 months or $5 ago, chief 
assistant at the Hastings electricity works, is now joint station 
engineer to the Cape Town Corporation electricity works. 

The following appointment has been made at the Bridlington 
Corporation electric works:—Assistant engineer, Mr. Simpson 
(Sheffield). There were 155 applicants. 

The Malvern U.D.O. has appointed Mr. WX. G. Proxvanoz, of 
Farnworth, as foreman at the electricity works, at an annual salary 
of £130. 

Mr. AnrHUR T. Ѕмітн has resigned his position as chief 
assistant at the Bury electricity works in order to take up the duties 
of borough electrical engineer at Leigh, Lancashire, The Bury staff 
presented Mr. Smith with a diniog-room clock. 

Mr. E. E. Јонмвтох, of the Newcastle-on-Tyne Electric Supply 
Co., Ltd., bas been appointed distributing assistant in the Belfast 
Corporation electricity department. He takes up his duties on 
January 16th. 

The Bury T.C. bas appointed Mr. S. E. Payne, of Tynemouth, 
as works superintendent at the electricity worke, at a salary cf 
£120 a year, rising by £10 annually to £150. 

Mr. R. B. LxAch, chief assistant engineer, has been appointed 
chief electrical engineer and manager to the Farnworth Council. 
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Mr. Cram М. Snaw, of Wakefield, has been appointed electrical 
engineer at Worcester, at a salary of £400 per annum, rising by 
£90 a year to £500. The other candidates іп the running were: 
Mr. W. J. Bache, Gloucester, and Mr. E. E. Hoadley, of 
Maidstone. Mr. Shaw received 29 votes, Mr. Hoadley гетер, and 
Mr. Bache five. 


Tramway Officials.—The employés of the Middleton 
Electric Traction Co. have presented a silver and cut-glass tantalus 
and a gold ring to Mr. M. RATHBONE, the retiring general manager. 
Mr. Rathbone, who is succeeded by Mr. W. F. ENDEAN, who was 
formerly connected with the Devonport and district tramways, bas 
endertaken the management of the Ashton Tramways Co. 

A River Plate exchange says that Mr. Конок has arrived out 
there from Germany to take charge of the conversion of the City of 
Buenos Ayres Tramway Co.'s system. 


General.—The staff of the telephone department of the 
General Electric Co., Ltd., Peel Works, Salford, spentan enjoyable 
evening on Saturday, January 7th, at the Exchange Hotel, Man- 
chester, at a smoking concert in honour of the general manager, 
Mr. A. Ввоокев, on the occasion of his approaching marriage 
which takes place on the 14th inst. There was a crowded 
gathering, amongst the guests present being Mr. A. Eckstein, 
mavagicg director of the company; Mr. W. Slingo, of the G.P.O. 
engineering department, Liverpool ; Messrs. Bayley and Wilson, of 
the National Telephone Co., and many others. Mr. Brooker's 
bealth was proposed by Mr.A. Trafford, and was drunk with 
езшш. Immediately afterwards Mr. G. C. Vyle performed 
some marvellous tricks with his wonderful Chinese box, culminating 
in a really startling experiment, in which the thoughts of the whole 
of the staff and workpeople were collected inside this box and trans- 
formed into a very handsome solid silver fruit and flower epergne, 
which Mr. Brooker was asked to accept. Later on considerable 
amusement was caused by the solemn investiture of Mr. Brooker 
by the chairman into the privileges of the “ancient and mystic 
order of the latchkey.” 

Ata meeting of the directors of the Underground Electric Rail- 
ways Co. of London, Ltd., on Tuesday, Lord Grorar HAMILTON, 
M.P., and Mr. J. CLIFTON Вовінвон were elected directors of the 
company. 
We are informed that Mr. P. W. Saxxpy, for several years 
works manager of Messrs. Johnson & Phillips's electric cable works, 
һм severed bis connection with the firm. Mr. Sankey has been 
with the firm since 1894, and has held the position of works manager 
of the electric cables works for the past seven years. 

On January 27th Bir WinLIAM PBEECR will open the new elec- 
triral department of the Cardiff Infirmary. 

Mr. Ратвіск I. Ricm, of the Brush Electrical Engineering Oo., 
Ltd., is about to leave for Brasil, to take up the post of managing 
electrical engineer to the Compsnia Edificatore, of Rio de Janeiro, 
to electrify an existing steam railway and carry out other important 
electrical und 

It is reported in our Indian exchanges that Mr. J. W. Mmangs, 
M. I. E. E., who has been electrical engineer to the Bengal Govern- 
ment since April, 1898, will fill the new appointment of electrical 
engineer to the Government of India, of which we gave some 
particulars a few weeks ago. 

The Lancashire Electric Power Co., of Manchester, has decided 
to open a hire-purchase branch of its business in the Lancashire 
district, and has appointed Mr. PHILLIP C. Pops, lately with the 
British Westinghouse Electric and Manufacturing Co., of Trafford 
Park, to the position of engineer to the hire-purchase and develop- 
meat department. We understand that there are very good 
peospecta for a considerable amount of hire-purchase business in 
coanection with the sapply of power from the mains in the com- 
pany e district. 

Tbe Bouth Metropolitan Electric Light and ‘Power Co, Ltd., 
notify that Mr. WILLIAM May, of 18, Austin Friars, has been 
appointed a director of the company. 

On January 10th at Holy Trinity, Killiney, co. Dublin, Н. E. 
ОВыки, resident engineer, Liverpool and Southport Electric 
Railway, was married to Frances, daughter of Captain R. A. 
Smythe, Court-na-Farraga, Killiney. Presents were received from 
all the staff of the Liverpool and Southport electrification, Mr. 
and Mrs. J. А. Р. Aspinall (general manager L. & Y. Ry.), Mr. and 
Мт. Hoy (general manager Beyer & Peacock), Messrs. d. Flett, W. 
Ratherford, and Р. W. d'Alten. 


Obitmary.—We regret to learn of the death, from 
trey, of Mr. EpwABD J. BorLgíAU, who has represented Merers. 
Stadelmann & Co., Ltd., for the past 13 years in Ireland. 
Mr. Boileau had been in indifferent health for the past two or three 
months, but the seriousness of his complaint was not realised until 
bis admission to the Adelaide Hospital, Dublin, on the 31st nlt., 
where he expired on the 5th inst. The firm will shortly announce 
tbe name of Mr. Boileau's successor; they are now making arrange- 
meats for a continuance of their representation. 


NEW COMPANIES REGISTERED. 


„bibel Electric Tramways, Ltd. (88, 109).— This company 
^s А Med on Jan and. with a capital of £10,000 in £1 shares, to acquire, 
“if, maistein and work by electrical, steam, horse or other power, tramways, 
ы на and other means of communication in Shanghai or elsewhere in 
to carry on the business of electricians, generators, accumulators and 
une of electrical energy for light, heat, motive power or otherwise, &c. 


The first subscribers (each with one share) are:—H. W. Perry, 1, Hurst Road, 
Walthamstow, gentleman; A. C. Bate, 9, Fairmount Road, Brixton Hill, S. W., 

entleman; J. J. Blackmore, 72, Brynntwood Road, Drayton Park, N., clerk; 

. А. Vincent, 79, Crystal Palace Road, East Dulwich, S.E., clerk; M. Carring- 
ton, 10, Dempster Road, Wandsworth, S. W., clerk; W. Gilbert, Southport 
House, Carlton Road, Putney, S. W., clerk; and A. B. Johnson, GG, Limes Grove, 
Lewisham, S.E., gentleman. No initial public issue, The number of directors 
is not to be less than three nor more thao nine; the subscribers are to appoint 
the first; remuneration as fixed by the company. 


General Electric de France, Ltd. (83156). —ТһЬів company 
was registered on January "th, with a capital of £10,000 in £1 shares, to acquire 
from L. Espir, on the terms of an agreement between the said vendor, and 
others of the first and second parts respectively, and N. Gunz of the third part, 
the entire business of a dealer in electrical apparatus and appliances 
carried on at 11, bis Rue de Maubeuge, Paris, to adopt a second agrec- 
ment with the said L. Espir relating to management, and to carry on 
the business of electricians, electrical, mechanical, sanitary, gas and water 
engineers, dealers in dynamos, motors, telepbones, bells, electroliers, 
arc and other lamps, electric fittings, heating and cooking apparatus, 
metals and india- rubber, asbestos and other insulating materials, «c. The 
first subscribers (each with 5 shares) are: - R. А. E. Poulton, 18, Charlton Road, 
B. E., solicitor; K. Alwood, 71, Queen Victoria Street, E.C., accountant; J. H. 
Collings, 71, Queen Victoria Street, E.C., designer; G. Maurice, 71, Queen 
Victoria Street, E., C., electrical engineer; C. B. Н. Robson, 31, St. Helens 
Road, Westclitfe-on-Sea, accountant; W. E. Curtis, Invergorden, Burton 
Road, Kingston, accountant; and E. W. Hann, 71, Queen Victoria 
Street, Е.С. No initial public issue. The first directors аге L. Espir, H. Hirst, 
Max Byng and H. Bevis; qualification, £100; remuneration as fixed by the com- 
pany. Registered office, 67, Queen Victoria Street, Е.С. 


OFFICIAL RETURNS OF ELECTRIOAL 
COMPANIES. 


Electric Supply Co. of Victoria, Ltd. (66,059).—Issue on 
December 10th of £25,000 6 per cent. debentures, part of series created October 
16th, 1900, to secure £200,000. Property charged: The company's undertaking 
and property, present and future, including uncalled capitai; no trustees; 
previous issue otsame series: £75,000. 


Moelline Co., Ltd. (electric and general engineers, London) 
(76,689).—Issue on December 14th of £250 6 per cent. debentures, part of series 
created March 29th, 1904, to secure £15,000, charged on patents relating to 
“ Moelline," uncalled capital (if any) and the company's general assets, present 
and future. Holders: City of London Contract Corporation, Tokenhouse 
Buildings, E.C. No trustees. Previously issued of sameseries: £13,0C0. 


Sir Hiram S. Maxim Captive Flying Machine Co., Ltd. 
(80,404). —Debentures created December l7th, and dated December 22nd, 1004, 
to secure £4,000, charged on tbe company's undertaking and property, present 
and future, including uncalled capital, has been registered. Holder: Sir Hiram 
8. Maxim, Thurlow Park, West Norwood. Anassignment of even date charged 
on moneys (less ways and actual running expenses) due to become due to the 
company under an agreement between the London Exhibitions, Ltd., and the 
Bir Hiram Maxim Electrical and Engineering Co., Ltd., and under an agree- 
ment with the Crystal Palace Co., has also been registered, by way of collateral 
security with the above mentioned debentures. 


Chelmsford Electric Lighting Co., Ltd. (36,124).— This com- 
pany's annual return was filed on December 28th, when 85,000 shares had been 
taken up out of a nominal capital of £60,000in £1 shares. £35,000 had been 
received. Mortgages and charges: £7,870. 


Electric Supply Co. of Victoria, Ltd. (66,059).—This com- 
pany's annual return was filed on December 6tb, when 1,207 shares had been 
taken up out of a nominal capital of £200,000in £1 shares. 47 has been received, 
and £1,200 is considered as paid. Mortgages and charges: £75,000. (Note: 
£25,000 debentures issued since date of return.) 


Minehead Electric Supply Co., Ltd. (74,382).—A memo- 
randum of satisfaction in ful! of a debenture and mortgage dated April 24th, 
1903, securing £700, has been filed. 


ELECTRICITY SUPPLY ACCOUNTS. 


READERS who make a study of our South 
Durban African Notes" column will be well acquainted 
Municipal with the rapid expansion in municipal eleo- 
Electricity trical work in these colonies of late. Of 
Supply. course, in a great many cases, there is no regular 
rival illuminant in the field, and to this must 
be attributed some of the phenomenal development which bas 
occurred. ` 
We deal, this week, with the Durban Municipal Electrical 
Department's returns for the year ending July 31st, 1904. The 
supply is both on the alternating and direct current systems, from 
both a new and old generating ataticn, the latter being shortly dis- 
carded. 
Tramways, private motors and street aro lighting consumed 
2.190,549 units of direct current and private lighting, motors, 
street arc and incandescent lighting, 1,597,126 units on the alter- 
nating supply; the total units generated amounting to over 44 
million. 
The following figures of progress for five years past will be read 
with interest: 


1900. 1901. 1902. 1903. 1904. 
Total units sold 438,676 623,440 854,112 2,499,162 8,787,076 
Total consumers 645 520 1,115 1,848 2,556 


No. of street aro 
lamps .. - 80 80 82 190 230 


No. of street in 
candescent 


Jamps.. ae 0 150 £00 589 902 
Total revenue — 

including tram- £ sd. 2 d £ sd. £ s.d. £ Bd 

way current .. 15,660 10 6 21.637 0 0 27,304 2 10 58.532 18 0 tH 053 19 8 
Net profit .. 2,251 0 1 4,350 9 9 5,71 6 2 6,690 2 1 10,914 0 0 
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The most noticeable increases in supply, compared with the pre- 
vious year, are for motors, which consumed (including Corporation 
motors) 680,01, as compared with 229,236 unita at July, 1903, and 
in connection with which it is noted that the almost universal use 
of the electric motor leads to atmospheric conditions not usually 
associated with manufacturing centres, such as Durban. In private 
lighting, some 39 per cent. additional consumers have been added, 
and 23 per cent. additional units supplied. 

We take this opportunity of corgrstulating the engineer, Mr. 
John Roberts, on the unique opportunities, which he certainly bas 
not neglected, of developing so promising a field of electric 
supply. 

The prices charged are :—For private lighting, 8d. per anit up 
to 500, with 15 per cent. discount beyond ; motors 2d. per unit, and 
£5 per н.р. installed, per annum. 


GENERAL ETATEMENT FOR YEAR ENDED JULY 318, 1904. 


Capital expended... Я £219,648 
Number of units sold :— 
Private Lighting 1,361,754 
Power.. | €80,901 
Traction - 1,343,385 
Pablic lighting 401,635 
Total number of un its supplied... . 3,787,675 
Equivalent number of 8-c.P. lamps connected 100,000 
Number of public lamps 230 arc 902 inc. 
H.P. of motors connected s 1,000 


REVENUE ACCOUNT. 


£69,052 = 4°36d. per unit 
£38,264 = 242d. " 


Gross revenue 
Groes expenditure 


Gross profit £20,788 = 1:°94d. * 
Average price obtained per ur dt: — Я 
Private supply  ... T — dv T .. 585d. 
Public lighting UN ias бз es . 364d. 
Traction A is төз ids 1 76d. 
РвоғІт STATEMENT. 
Interest on loans £7,725 
Depreciation 6,400 
Special allowance (Point plant) .. 5,750 
Balance on yeai’s working ds ss iv 10,913 
Gross profit £33,788 


CITY NOTES. 


Cleveland and Durham County Electric Power Co. 
—An extraordinary general meeting of the company will be held at 
Middlesbrough on the 18th inet. for the purpose of creating the 
sum of £156,0C0 debenture stock, bearing interest at the rate of £5 
per cent. per annum, being part of the £333,333 which the company 
is empowered to borrow ander Section 6 of the Act of 1903. 


Direct United States Cable Co.—The board have 
resolved upon the payment of an interim dividend of 3s. per sbare 
(at the rate of 3 per cent. per annum), for the quarter ending 
December 31st, 190-t, euch dividend to be payable on and after the 
318$ inst, setting aside £10,000 to re:erve fund account, and 
carrying forward a balance of about £2,876. 


Stock Exchange Notices.—Apylication has been made 
to the Committee to appoint a special settliog day in a further 
issue of 10,000—6 per cent. cum. pref. shares of £5 each, fully paid, 
in Edmundson’s Electricity Corporation. 


Globe Telegraph and Trust Co.—The directors have 


declared an interim dividend of 2s. each on the ordinary shares. 


Chili Telephone Co.—The directors have declared an 
interim dividend of 33. per ehare, payable on the 16th inst. 


STOCKS AND SHARES. 


Wednesday Evening. 
Tas disappointment at the slow way in which business moves 
towards th» Btock Exchange, of which mention was made here last 
week, is still in vogue. The markets are insipid and somewhat 
Black. For all the cheapness of money, the gilt-edged departments 


look with no kindly eye upon the various new issues which are in 
the air. Investors prefer to retain their bank-balances intact to 
long as the foreign uncertainty prevails. Russia is baving to pay a 
very tall price, considering the country's credit, for her latest loan, 


: and manifestly Japan's new Internal issue will not go far in 


providing fresh sinews of war. All these things act and react upon 
other markets, but still the electrical sections keep firm in spite of 
the prevailing dulness elsewhere. 

National Telephone Deferred provides the sensation of the weck. 
The price has been up to 115 since our last notes were written, and 
at 113 it shows a rise of 10 points on balance. The jump was 
brought about, of course, by circulation of rumours that the 
Government were on the point of concluding an arrangement with 
the company whereby the Deferred stock would be paid off at 120. 
The rumour carried contradiction upon the face of it, but that there 
is some groundwork for suppoeing the negotiations to be nearing 
conclusion is equally manifest. What caused so sharp a riso was 
the scarcity of floating stock in the market. Dealers who were 
bidding for Telephone Deferred on the day the quotation went to 
115, offered prices at a rise of a point at a time, without securing 
any stock. The market quickly lapsed to 108 when a few sellers 
came along, as they did as soon as the boomlet became known, but 
the price rallied again. The Preferred stock is unchanged, the 
third Preference shares are } better at 53, while in the case of the 
two Debenture issues, a fall of 10°. has occurred in the price of each. 

Railway dividends are now a favourite subject for discrasion, and 
the forecasts do little to help quctation®. City and South London 
Ordinary has lost half its last week's rise, and is down to 46}. 
Central London Deferred bas, however, added a point at 86, upon 
the view that the stock is priced at a level which allows liberal 
margin for the discounting of Underground competition. Great 
Northern and City Preferred A shares bave risen 1 to 64. Die- 
tricts continue at 40, but Metropolitan eased off to 98, due partly to 
the slight mishap to an electrified train, partly to the knowledge 
that still more capital must be raised before long. London and 
Brighton stocks have been a firmer market, it being thought that 
the forthcoming experiments in electrifying portions of the line 
will lead to extensive development of the (тай ;, 


Farther buying in the Argentine Tramway market has put Anglo- 
Argentine Ordinary up to 8}, and the price is confidently talked to 
10, while the dividend is estimated at 10 per cent. The Preference 
are 5§, and the Debenture stock is 1414, both being ex dividend. 
Buenos Ayres and Belgrano are again ~, harder at 4; City of Buenos 
Ayres shares bave been taken ont of the Stock Exchange Official 
List until the new shares sball be ready for quotation, 
Buenos. Ayres National First Preference are in strong demsnd, 
it being said that holders will shortly receive a very 
handsome payment on acccunt of interest in arrears, but there are 
no shares to be obtained in the market. British Electric Traction 
Ordinary are 1 up at 10 and the Preference at 11} have advanced to 
the extent of the fraction. There is а fair inquiry noticeable for 
L^ndon United Trams; the Preference ате 104 and the Debenture 
stock 104, both of these being also ex dividend. British Westing- 
house Preference were done at 213 on Tuesday. Calcutta Trams 
rose to 84, and Cape Electrics are harder at 1%, upon rather know- 
ing buying. 

In neither the Electric Supply nor Telegraph sections are there 
many quotable changes. Amongst the seven rises in the former, 
the principal is one of 5s. in City of London Ordinary, and a 
similar sum in Westminster Preference shares. — Edmundton's 
maintain their tendency to advance, with 4 rise at 62, and the other 
improvements consist of 1 per cent. additions to the pricea of 
several Debenture stocks. United River Plate Electric Preference 
have come in for some attention, these 6 per cent. sbares standing 
between i and 1. They may have been overlooked in the rush for 
Argentine investments, but naturally they fall within a speculative 
area. Brush Ordinary rose ,'; to 1,‘;, and the Second Debentare is 
a point better at 744. 

Much gambling in Anglo-American Doferred has left the price at 
138, which shows no alteration on the week. The company's divi- 
dend announcement should be made in about a fortnight's time, but 
the Deferred will certainly get nothing for the past year; the 
Preferred fell back to 104. Beyond a 1 per cent. recovery in Com- 
mercial Cable Debenture, the telegraph list is without interest so far 
as changes go, and the Trust Co.'s stocks remain motionless. An 
interim dividend of 2s, has buen declared on Globe Ordinary share. 
Of the excitement in National Telephones we have already spoken. 
Monte Video Telephone shares at g are a shade beiter. 


In the manufacturing list tho feature is a rise of 35s. in British 
Aluminium Preference, which are in strong demand and very short 
supply. India-Rubbers stay at 153, but British Insulated lost 5s. at 
51. Oromptons are still wanted, а >, rise taking the price to 23, and 
this section, as a whole, keeps very steady. 
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SHARE LIST OF ELEOTRIOAL OOMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btook Business done 
Present NAMB or | Dividends for the last week ended 
Sane. ' Share. three years. Jan. ilth, 
t 
ГА 1 African Direct Telegraph, Debs 100 ud 
4 . ee ee ee ee ee ee 
35.008 | Amason Telegraph 8 x Nos. 1 to 26,000 m T m 10 m 
119, 9008 Do. do. 6 % Dens., Nos. 1 to 1,950 Red. Ў A 100 T 
28,008 | Anglo-American Telegraph .. .. i ве : . | Stock | 618 60/6 
8.105.050 | Do. ёо. do. 6 % Pref. ` en tee Stock | 6 % 17 6% 1084 
©, 386 58 Do. do. b .. | Stock 2s. - 1213 
44,008 Сын Nos. 1 to 44,000 ee ee ee ee ° 6 T 6 7 96 2 
кук Ро. бази ling 500 j 4% Deb. ee eo se e со 8 8 94 
18,080 Cubs Telegraph ve ee d ee oe ee Fi дә i 10 4% 64% 5 % 8 
ent Do. 18 ee ee ee ee oe ee 10 ee ee se 
6,000 e do. Р 10 Оз. . e E » 
ате Direct United Bites Саме ө 5 `: Yo EMO 2 si% | 8% | 3% 103 
E | Re заат сааса ERA C 
—— Do. (el Mors Deb Seen Renin... . ser: X 108 
Do. 4 Deb Brook ы CA: Block “ый Шей ШУ ; 
БЕ | nen eae ae I|: i: 
2 Өк тари 74 б ae ee жаш ee ee " ee * 1% £8 167° 58% 103 
209,069 N 5 ee ee ee : = 10 15 * 194% 15 % in 
ph one Halifaz and Bermadar Gable $14 Mon ез WINGA Но. 100 8 MT id 2 
17080 Telegraph E e. ee е ее ee 95 10 % 10%, 10 ee 
19,088 | Monte Video Telephone Co., Ltd., Ord. ^ Yee Eo s 1 3% | 8 8 va 
2.508.305 ee LE J ee ee ee ee 100 5 6 6 108 
2,308,607 Do. Det. Stock e "s ә К s а 100 ee E 5 108 
ee Do. 6 * Cam. lst Pref. . ss sacco 10 8 6 6 bs 
15,0808 Do. do, 6 % Cum. ud Pref. КИ ө 10 6 6 6 5 
Do. do. 6% Non-cum. 8rd. Pref., 1 to 360,000 .. 5 5 | Б 5½ 
Do. do. 89 Deb. Stock Red. vs e ee | Stock E ы 84 
Do. do, 4 Stock Red 8 М 100 4 4 4 101 
2,008,006 Do. do. Prov. Certs., all paid 5 gu M m T we 
£70,318 | Oriental and Elec. Nos. 1 to 171,604, fully paid .. .. 1 6% | 6% | 6% oe 
85,009 Do. do. 8 Cum. Pref. е ee 1 ee ee ee ee 
a Pacific and European TeL, 4% » Debs., 1 to 1,000 ee ee ur 5% 5% ее St 
2,900 Oables Trass > o. . ss | Oen z » 1213 
09,009 | United River Piate Telephone x A се 6 7% 7% as ЗА 
* А рро Pret Non Lio qoe Фе 6 se js us 
P do. 6 Debs. ae ee ee Btook ee ee ee 
98,008 Wass ста, America, 1 to 30,000 and 68,001 A: p^ E bh he. ja 
— | West Coast of Debe., 1 0 1,500 guar. by Bras, Bub, Tel, | 100 i: 2: 
900,000 Westen Telegraph, » Nos. 1 to 907,980 . e „ 10 |139* | 7% | 7% 188 
py de 6 Debs. 2n series, 1906 ee өө ee 100 ee oe . ee 
do. 4% Deb. Stock Red, .. % „ col 100 5% as BE v 
eam Wes India and Panama ee ee е ee se 19 ee ve ee ee 
Bes Do. do. do. 8 9 Cum. 1st Pret. 83 10 кө КҮ 8 sig 
4,059 Do, do. do. TEES 10 e e e 
508 vo. do do. 6 96 Debs., Nos. 1 to 1,800 100 8 26 
VIECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
23,988 British Aluminium Cum. Pret. e ee өг ee 10 e. ee ee 6 — a . 
2 Do. do. Le Rom NE К 10 sâ is 3e — АШ — S vs 
3080008 Do. do. 6 lst Deb, Stock Red, ee ee ee Stock ee eec 96 —100 96 — 1 А 
302,908 | British Electric x iis » М ёе $e “ee 10 9% 8% is 10 xd 103 103 91 
260,308 Do. do сф Pom. Pret, 6 е вө ee 10 " ss vs 1 114 1t — 114 16 11 
(dh ius Do. ” do. 6% P henture Btook .. ee | Btock M sė 118 —190 118 — 11 
3,096 Raiden Insulinni and Heb ee Es =| US [105 |105 | 83 5.— б = 
— | Do. iar J A ct d | а-ы x 
De. do. go 420,18 Мог. Deb. Be.... . . 100 | se .. | 101 —104 xd | 101 —104 ; e 
Do. 5 6% XL moe. we acl Mi. 416 i ut v dvo 188 i 8 
"E | Brush Electrical Engineering, „ 1 to 105,781 а эе 5 3 N Nil Nil i > 
Do. до. Non-cum. 6 % Pref. oo ee 2 8% 6% 6% 1 lè T 14 e 
Do. до. 2 Berg. ee ee Btock ee ee oe 98 — — 96 ө ee 
Do. в do. Perp. 2nd Deb. Stock ee ee facos 90 9; 15 * 19% 72 == 16 ха 18 == T 91 93 
Do. до . do 69 Cum. Pret. .. 3 ИЖ a Е: x Б — 82 ы 
Do. do, do. 1st Mort. Deb, Stock Red. Stock : " 108 —105 xd | 104 —106 104 
ne Oentral London Railway, Ord. a e. | ee оо Stock 4 4 4 91 — 98 91 — 98 
Do. do. 4% Pref. Stock $e. „эз T ee Stock 4 4 4 101 —108 101 —108 102 
601.089 ро. до. оо оов c оо Stock 4 4 12 81 — 85 — 87 
92 City and South London 2s we. ‘coe’. ee ‘ee ee | Btock | 3 464 — 474 45$— « 47. 41 
Crompton & Oo., Nos. 1 to ee ee ce ee ee ee 8 5 ee 1 3 2 — 
еа Do. 5 "pen red. to 900 of 4100, and ee ee ee ee 98 — 98 xd 98 — 98 co 
& Swan United Elec. Light, A” shares, £8 paid, 1 to 99,981 | 8 N Nil » = я га 
пи ро. ёо. t: A ** shares, 01 1,189 .. RUE 6 Ni Nil š 11— 11 К к 1 #6 ee 
—.— Do. do. 4% Deb. Stock Red, .. 100 . s гє 71 — 82 xd 7] — €2 à s 
Do. do, 6% 3n Stock Prov. Certs. all pd. 100 5 MS 19 — 84 19 — 84 өзө ds 
mus | Do. ета то Gain, Dui. Tic 3% ыл зы А ii ; ii li 3 
| Do — 4. J erg. 1d Mort, Beh Book” С . Bek| 5] 2| 1: | € | сюн |; | 
— General Шоси1о Oo. fcis ee ee = ee 10 596 5 96 94— 10 10 m 
Do. s (W 14 2 4 Mort. Deb. ee ee ee е * 90:96 90 3; 15 % + 5 108 + m 19 104 19 
200 208 F 325 5 Or 5 : ot 5 d- Ri 
ah NS. Do. ёо. Deb, Stock Š е Stock 110 —112 110 —112 1104 
India Rubber, Gutte-Percha & Telegraph W К 10 10% |10% 16 — 16 xd 15 — 16 15 
Do. do. do. 4 96 12% Mort. Deb, EU T 4% 99 ag 99 —102 
Do. aon Pe дора 2 no n . ow | BY] | A | Bo | 
F 4% Deb. Bas, Nos. ito 1,508 oe — 20 % [39096 | 20 % 1014 —1033 io m 88i 
ORIDE | Waterico & Ону Railway, Ord. | ws e oe oe we | MO | 8% | six | BAH | 90 — 93 90 — 92 91 : 


* 4 pened of nine months, 1 Quotations on Liverpool Btock Exchange. 1 Unless otherwise stated all shares are fully. aid. 4 From Manchester Share List 


(Bank rate of discount 3 per cent. (April 21st, 1904). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued). ELECTRICITY SUPPLY COMPANIES, 


B & Eleotrio $8 Ord., 1 to 90,000 
каар Кейин Ligh 2 i 90, 


О» 
Guar. Deb. Stock av 
40. г apply as а 
Do. do, “ а Undertaking " 
Do. do. 
Chelsea Elebtrioity в ен r Deb. Bock Bed. .. 
u ee ee 
ы, Stock Red. 


City of London Electr ru Debs Ord. 40 ,001—110,595 ` 


. Pret., 1 to ee ee 
Do. 6 % Deb. Stock, porip. (з. 
Do Deb. 


Central Electric Supply 4 
Cross and and 


$nd Deb. Stock 
Edmundson's Electric Corporation, Ord. Shares ES 
ро; е 6 Cum. Pref. ee 


4% Ast 1st Mort. Deb. Stoch 
and Rnighisbeidge E! 


Е 
до, 4 27 Debenture took 
5 «фу r Limited, Ord. .. Я 


6 96 Pret. 
do. 4 % In Mort. Deb. Stock Red 


Metropolian Electr В Supply, 1 to 100,000 .. 


Do do. 
Do. do. Mort. Deb. gens Red 
Notting НШ Electric Lightin 925 
do. gt Ist "Mort. Deb. 


St, James’ and Pall Mall Electric * 7 


Do. do. 1% 
Do. do. 

Smithfield Markets Electric Supply, Ord 
Do. do. 4 % Deb. Stock 


South London Electricity Apply. Ord. 
South Metropolitan Electric Light and Power (Ord. 
(Late Blackheath and Greenwich 
Dist. E.L.Co.) 
Urban Eleotrio Supply, Ord. we г 
Do. do. 6 % Cum. Pref 
Do. do. 44% 1st Mort. Deb. Stock Red 
A есш Варріу, Ош. 
Б 9: Cum. Pref. 


е о а to Founders Shares. 


Ф Cum. Pret. 1—n, 106, £8 paid 


1st Mort. Deb. Stock 


CHEMICALS, &c. 


Week's 


Pref, 90,081 to 40,080 
Deb. 8 Sten Red” 


Inc, or Dec, 
a Acid, Hydrochloric per cwt, 57 
а „ Nitric.. * per cwt, 22/- 
a „ Oralic.. per cwt, B2/- 
a „ Bulphuric per cwt, 5/6 
a Ammoniac, Bal per cwt, 42/- 
а Ammonia, Muriate (crystal) per ton £88 10 
a * per ton £30 
a Bleaching powder T per ton £5 5 
a Bisulphide of Carbon per ton £15 
a Borax. per ton £18 
a Benzole (90 % ) per gal, 7/- 
a ne (50/90 9) per gal, 5/6 
a Copper Sulphate per ton £238 
a Lead, Nitrate T per ton £25 
a „ White Sugar per ton £81 
8. 45 Peroxide е per ton £27 10 
a Methylated Spirit .. per gal, 2/6 
a Naphtha, Solvent (90% a 160 С ). per gal, 5/6 
а Potash, Bichromate, in casks .. per lb. Bd 
a " Caustic (75/8096). . per ton £19 
a Bhellac . per cwb, 165/- 
a Sulphate of Magnesia per ton £4 10 
a Sulphur, Bublimed Flowers per ton £6 10 
a kz Recovered per ton £5 10 
a 90 Lump per ton £6 
a Soda, Caustic (white 70 %) per ton #10 15 
a „ Crystals ; per ton £8 
= „  Bicbromate, casks, , per lb, 21d. 
METALS, &o. 
b Aluminium Ingots, in ton lots .. per ton £180 
b РА Wire, in ton lots per ton £168 
b Sheet, in ton lots .. per ton £166 
b Babbitt’ в metal ingots per ton £48 to £140 
e Brass (rolled metal 2" to 12") basis per lb, 74d. 
€ „ Tube (brazed) : per Ib. оза 
e y „ (solid drawn)... per lb. Ra 
с „ Wire, basis. per lb. 71d. 
с Copper Tubes (brazed) per lb, 10d, 
с „ (solid drawn) per lb. 103d 
с _Copper Pars (ber gt selected per ton #50 
Quotations supplied by Messrs.:—a О. Boor & Co.; b The 


MARKET QUOTATIONS, Wednesday, January llth. 


ng Ciosing Business done 
Quotations Quote tions week ended 
L a MIB 
t 1901. 1908. 1908, Highest., Lowest 
6 896 896 |10% 1 108 10.— 102 12 
5 oe ee oe ee | ee 
100 oe ee ee 104 —107 105 —108 oe 7 ee 
6 |10% 109 8% 83— 61 ae er 
6 ee ee oe Бу, à à 53 
6 ee oe eo 4&— b xd b 448 ee 
b oes ee ГЕЈ 4i— 6 4 5 6 ee 
100 ee ео eo 101 198, 101 ar 106 ae 
6 | 4 % | 8% = ү) 
10 | 6% | 5% | 6% 103— 11} = 1% 
10 ee oe ee 184— 14 1Bj— 14 ee oe 
ee ee ee ee 12) —196 xd 191 —195 * ве 
100 oe ee ee 101 —108 xd и —103 199 ee 
10 4% | 495, | 4% 9— 9 — ч 
10 ee ee ee 12 — 194 19 — 12 1245 "P 
ee ee oe eo 106 —1(9 xd 107 —110 . oe 
eo ee oe 101 —108 101 —108 109 100$ 
6 7 |1% | 7% 6— 6 6j— 68 бу, 65 
ee ва ee eo 6 — 6$ 6 == 81 ee 
ее ee oe 108 mE E 13 oe : oe 
6 10 % 10 % 124 — 1 — ee 0 0 
Stock ee ee ee 109 —104 102 —104 eo ee 
: ee ee eo Ens г 2à— 5 ee eo 
eo ee ee aT a7 E " 
Stock ee i ee — 153 16 — 183 188 is 
10 | 63% | 1 18 — ] = " 
6 ee ec ee 6,,— 59 xd a 657 ee "E 
oe ee ee ee 110 —115 xd 11 —115 ee ee 
Stock 6% 6 96 6 % ja 98 x tu 76 964 ee 
10 14 — 16 — ee eo 
100 ae аә des 102 —104 102 —104 ee З 
5 |ui% id» | 14%) 19-и Ish И 1833 | iM 
6 eo ee ee — 977 ee ee 
100 eo 9496 ee y me xd 927— 37 ee oe 
6 ee 4 % 2 8 — oe ee 
Stock ee ee ee 88 — I 88 — 87 * б 
: I 12% | 8% + — ү = 4 JV. 414 
ЕИ е. ЖИЕ. 
100 ee oe ee 107 —110 107 —1 10 ee 
6 ee ee oe 5 == tà 5 — оф ee 
6 ee ee ee бу — Dn ee " 
100 T 101 — 106 104 --106 106 s 
6 16% 19 % 184% 19$ — 183 141— 18} 18$ 18 
б 6 — ^ xd — $a А 
t Unleen Tena otherwise s stated ali sb share: are fully paid. 
Lates Weeks 
METALS, &. (eonitnued), Prios, Deo, of — 
g Copper Sheet per ton £80 А 
g ' Rod. per ton £+0 
r 10 (E lectrolytic) Bars per ton 70 10 
^ - Sheets per ton £67 
é e T Rod . рег ton £*1 
E * t H.C, Wire per lb. gad. id. inc 
f Ebonite Rod T „ per lb. 8/3 
/ Sheet s per lb. BJ- 
п German Silver W ire per lb, 1/6 
h Gutta-percha fine... T per lb. 8/- | 
h India-rubber, Para fine . per lb, 5/14 to 5/23 inc 
€ Iron, Charcoal Sheets . per ton £18 
ee Pig (Cleveland warrants) per ton 19/3 1/9 dec. 
E. Forgings, according to size per ton From £11 
í ,, Scrap, heavy per ton 47/6 to 50/- 
(„ Wire, galvanised No. 8 per ton £9 15 
g Lead, English Ingot per ton | i T гі 
9 " Bheet ке рег %оп £14 76 2/6 dec. 
m Manganin Wire No. W per lb. 8/- 
g Mercury А per bot, 7-15 
d Mica (in original cases) «mall . per lb, 6d. to 1/ T 
a x * " medium per lb, 2/6 to 4/ 00 
a. ar Е large per lb. 4/6 to 8/6 ee 
p Phosphor r Bronze, plain castings per Ib. 1/0) to 1/8 - 
p " rolled bars & rods рег Ib, 1/04 to 1/8 
p „  Btrip&sheet per lb. 1/2 
0 platinum А per o£, 81/6 T 
e Bilicium Bronze Wire per lb. Iod. to 114d, = 
Steel, Magnet, acc’d’g to desc’ р' n рег ton | £68 * 
$^ 3 рё іп bars se £15 to £40 ee 
g Tin, Block . ij per ton | a | | 10/- дев 
п „ Wire, Nos, 1 to 16 .. . per lb. 1775 jd. dec 
p White Anti-friction Metals— 
"White Ant” brand per ton £18 to £65 
ј Yarns, 2/10s Grey Cotton,onsp'ls per Ib. Bd. 
j * 6 lea. Flax. : per lb. Dad. ee 
j „ В ply 10 lbs. Russian per lb, 4454, 
j „ 10 lbs. Russian, single .. per lb. 44. 
j „ 180 lbs. Jute rove per ton #11 
k Zinc, Bh't (Vieille Montagne bnd. ) per ton £29 7 6 


British Aluminium Co 


4 Ltd.; e Thos. 


Bolton & Be пв., Ltd.; d F. 


Wiggins & Sons. ; 


pP Frederic k 


Smith & Co., f India-Rubber, G.P. and Teleg. Works Co., Ltd.; 9 James & Shakspeare; h Edward ‘lill & Co.; € Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd.; т W. T. Glover & Co., Ltd.; n P, Ormiston & Sons; o Jo hnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd, 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RETURNS. 
Week Receipts tor | No. Miles Week Receipts for | No. Miles 
Locality. ending | the week. s EE Total to date. | open. Locality. ending | the week, | wks, Total to date. | open. 
£ £* e £ £* £ ы 
Aberdeen Jan. 7 1,583 A 82 45,659 | + 5,80: | 10| — g Dublin ee .. Jan. 6 | 8915 | +182] 1 8,915 | + . 47 | — 
ath . S" „% „ € 569 +178 | 1 569 + 1781 — |$ | East Ham .. | » 4 628 | -- 44 | 40 ,920 | + 1,064 — 
Birmingham ak » 1| 5,543 | 4497 | 1 5,518 + 497 mdi i- Glasgow ae | 7 | 17,069 |+ 9450 | 32 | 457,766 | + 92,468 + 8 
Blackburn .. és » 9 798 (+ 11,86 84,879 | + 8,884 — Halifax (2 weeks) ..| Dec. 28 | 9,498 | +121 | 80 57,844 | + 4,192 + 8 
Blackpool! „ 5 816 | + 49| 40 | 48,849 | + 5,995 — |3| Huddersfield ..| Jan. 7| 1,919 | +125 | 40 | 55,514 4 8,543 | W — 
„ —Еіееќи'а| „, 7 180 — 8| 1 180 — 70 @|— 5 Hul. o 7| 2480 | +148 | 40 | 88,496 7 10, 769 18 | — 
н Lytham Dec. 20 187 — 38| 9 1,109 — 7% |+ 3 |А Ilkeston .. „ 4 91 | — 14 40 | 6,601] — 8:6 | — 
Bolton .. Jan. 8| 2,151 | «4*5 41 | 75,665 |+ 448 | 95 | — |ә Ipswich „ 7| B88 — 8 40 | 19,60 103 | — 
Bournemouth ..| „ 4 978 | +116 | 40 | 44,184 — |104 — |8 Isle of Thanet ..| „ 7 $314 | — 8| 1 214| — 104 | - 
Bradfor T .. | Рес. 17 | 8,729 | +368 | 85 | 169,463 | +27,081 | 54 | — |р Leeds.. “s | » 7| 5298 | +495 41 | 986,484 | +18,448 +84 
Brighton .. Jau. 8 797 | + 54 40 41,260 — 9 — 8 Liverpool .. ..| Dec. 81 | 10,877 | +681 | 62 | 640,918 | 16.407 | 108 | — 
Bristol oe . » 6] 4519 | +181 | — — — 98 | — 5 London C. О, .. „„ 24 | 21,648 |+1988 | BR | 488,717 | - 106897 | 472 | + 
: Devonport Dec. 80 585 | + 79 52 27,489 | + 8,287; 6 | — [E Manchester .. Jan. 7 | 11,996 [+1247 | 40 | 491,488 | + 20,664 (197g 71 
SDudiey—Bto'rb'ge| „ 0 555 | + во 52 44.782 4 1,524 18 — б Newenstle . » 76.74% 774 | — 17 |- 
8 Gateshead : » 30 976 | — 88 52 47,503 | + 1,192 1 + 2 Portsmouth. Я » 7! 1,615 | - 148 | 41 18,963 | + 6,233 | 143 | — 
Gr'n'k—Pt. Gisgw » 30 490 | — 81 52 29,722 | + 1,434 | 7$ | — |5 Salford "m |,» 2| 4,088 | +104 | 39 | 161,274 | + 7 80 |— 
Oldham—Ashton „ BO 517 | — 26 | 62 28,202 — 1,298| в | — [ Sbhefflel ul , 8 4567 | «529 41 192.194 + 4 rm 1711 
; Potteries „, 80 | 1,924 | «876 52 89,571 + 6,208, 253 | — 2 Southampton ..| „ 5 859 | + 1440 99,516 — 2 164 | — 
South Staffs.  .. s, 30 821 | —365 52 $9,463 | — 9,082 | 22 —1 E| Southend-on-Sea ..| Dec. 28 238 | + 25 | 89 14,416 | + 1 6+ | — 
Swansea .. ne » 0 656 | +101 | 52 27,991 + 864 — Sunderland „| „ 18 1,116 | + 44 | 87 47804! + 1 931 |+1 
< Wolverhampton.. » 90 466 | + 43 | 52 20,195 | — 50 1 48 eside  .. .. Jan, 4 908 — 44 | 1 208 | — 8:9 |+ 4 
E Yorks. WoolDist.| „ 50| 693 | + 38 52 | 80,131] + 8,858 6 | — 4 est Ham ..  ..| „ 5 1,076 — | 45 | 48,115 9-78 | — 
M Miscellaneous ..| ,, 30 | 8,359 | — 52 | 188,187 — |— |— |g Wolverhampton sal: озу 74 181 | 4294 | — — 9.5 — 
Burnley ee oe Jan. 7 1,090 +274 — * — 1 +98 S Cen » London Ri toe [T] 7 7,015 — 99 1 7,015 6 m 
Burton-on-Trent .. 1 844 | + 24 | 394 | 13,618 — — |, | Cit 2 8. о ly. „ 8| 9179 | + 46] 2 t,400 | — = 
T ee | Dec. 81 | 9,113 | +380 | 89 80,608 | + 1,978| ! ec. 8l 168 | — 18 | 26 8,278 | — = 
Chatham & District | Jan. Б 898 | —107 | 1 888 | — 107 | 9:88 |+:80| | G. N. and T Fer Jan. 7 1,655 — |4 — 
„ 80 —110 1 806 | — 110 suy — L'pocl Overb'a Riy.) „ 8 1505 — 98 2 2.988 — ty +43 
D wer is e.l ua 7 181 ! 4 9 1 1811— 63! 8 !— ere. „ T 7000 By “м — : 
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THE ELECTRA STEAM TURBINE. 
By WALTER RAPPAPORT. 


Ir one guides the steam which leaves the moving wheel of a 
steam turbine with still rather high velocity by means of 
gaide blades over to a second moving wheel, and so on, till 
the entire steam energy is used up, these moving wheels may 
revolve with a low circumferential 
rpeed. This is the way in which 
Curtis and  Riedler - Stumpf con- 
structed slow-ranning turbines with 
good steam economy. A similar, but 
somewhat simpler method, is employed 
by the Gesellschaft für Elektrische 
Industrie, of Karlsruhe, Germany, in 
their Electra turbine. 

They guide the steam which leaves 
the moving wheel by means of reversing 
blades back to the same wheel, utilising 
thereby a farther portion of the kinetic 
energy, and they repeat this process four 
or five times. In бр. 1 the cross-section, - 
and in fig. 2 the longitudinal section of the 


farnished with only one moving wheel, and above that capacity 
with two wheels. Ав the circumferential speed of the wheel 
need be but moderate, about 60 to 100 m. per sec., the diameter 
of the same may besmall, though there are only low numbers 
of revolations. For instance, in a 50-H.P. turbine with 
3,000 r.p.m., the diameter is only 525 mm., £e, about 
21 in. The number of blades in the same turbine is only 


about 400, whereas in the Parsons turbioes the blades 
are counted by thousands. 


The consumption of steam in 


Electra turbine, are represented. The 
steam enters the turbine through pipe a, 
and flows through an annular channel 
round about the casing, thus acting 
as a steam jacket; then, flowing into the nozzles, p, it ex- 
pands there, and acts upon the moving wheel for the first 
time. As the nozz'es lie along the outer circumference of 
the wheel the steam flows towards the inside, is led back to 
the wheel by reversing blades, g, flows thereupon to the out- 
side, and so forth, till it enters an annular channel through 


Fie. 3. d 


the opening, g, from whence it goes to the condenser through 


pipe e. [n accordance with the decrease of the steam 
velocity the steam channels, g, grow wider. 


The steam flows around the moving wheel in the same 


direction in which the latter rotates, so that only a very 


slight deviation of the current of the steam takes place 


during its passage through the turbine. It would appear 
to be better to guide the steam in a contrary direction, as 
then the current of the steam would always deviate in the 
me direction, and tbe steam flowing along the curved sur- 
face of the blades, which is under higher pressure in conse- 
quenoe of the centrifugal force, would not mix with the 
other eteam. 

The moviog wheel is forged of ordinary iron, or consists 
of steel as well аз the blades. The latter are inserted singly, 
м in the Parsons turbine, and are held fast by an encircling 
hoop. Up to a capacity of 100 н.р. the Electra turbine is 


this Electra turbine amounts to 22 lb. per B.H.P.-hour, 
with a vacuum of 28 in. 

The number of reve. per minute in the Electra turbine varies 
from 4,000 in a 10-H.P. turbine to 2,500 in a 100-H P. 
turbine. Fig. 3 shows the 50-H. P. turbine taken apart. To 
the left (background) is the casing with the two expansion 
nozzles, next to it the cover, and in front the moving wheel 
with the shaft. In fig. 4 a view of a 10-H.P. turbine is 


shown, and by comparing this with the scale shown in front, 
it is easily seen that the Electra turbine takes up only as 
much room as a Laval turbine tcithout gear box, although 
even smaller units of the Electra tarbine run at moderate 


speeds. 


Electrical Trade in America.—The present position of 
American electrical industry is referred to as follows by New York 
Electricity :—" With no menacing cloud in the business horizon, 
there would seem to be no reason why the year 1905 should not be 
an excellent one from a financial standpoint for electrical manu- 
facturers, dealers and contractors. In tais vicinity alone there are 
large electrical undertakings hanging in abeyance, which will 
shortly require an immense amount of machinery and apparatus, 
and the services of many electrical experte." 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Edétors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, $c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


“G. В.” writes :—" Is the Borough Council responsible for loss of 
wages of men which are wasted through their having to stand idle 
owing to a failure of the electrical supply?“ 

„ The question raised by G. 8” is one of some interest, which 
must often trouble the minds of persons who are solely dependent 
on the public supply of electricity. It does not seem to be com- 
petent for a consumer who suffers from the failure of a supply of 
electricity to bring an action. This is because tbe Electric Lighting 
(Clauses) Act of 1899 makes provision for the purpose of meeting 
such a contingency. It ів there provided that Whenever the 
undertakers make default in supplying energy to any owner or 
occupier of premises to whom they may be and are required to 
supply energy under their order, they shall be liable in respect of 
each default to a penalty not exceeding 40s. for each day on which 
any such default occurs. Provided that the penalties to 
be inflicted on the undertakers under this section shall in no case 
exceed in the aggregate tbe sum of £50 in respect of any defaults, 
not being wilful defaults, on the part of the undertakers for any one 
day, and provided also that in no case shall any penalty be inflicted 
in respect of any default if the Court are of opinion that the 
default was caused by inevitable accident or force majeure, or was 
of so slight or unimportant a character as not materially to affect 
the value of the supply." We anticipate that the proviso will 
generally be construed favourably to the supply company ; but if, 
as we anticipate, our correspondents can show that they suffered 
material damage, they might make a successful application for 
penalties. It should be remembered, however, that the undertakers 
are not responsible for the consequences of “inevitable accident.” 
In a case decided some years ago, the undertakers were able to 
show that a breakdown was caused by the mains having “ perished” 
through being made of defective material. This was held to be 
sufficient to excuse the company. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


BTAND-BY CHARGE8 AND MOIOR LOAD 
DEVELOPMENT. 


By A. M. Tavros, Member. 


(Abstract of Paper read at Birmingham, December 14th, 1904.) 


Ir will readily be conceded—at апу rate among electrical engineers 
—that it is very essential, if a motor load of any magnitude is to 
be secured by electric supply concerns, that it should be secured at 
once. 

“ Continuous” v. “ Intermittent” Motor Loads.—Let us consider 
for a moment whether it is possible to tempt consumers having the 
continuous class of load to come on to the mains by offering an 
attractive rate—say ld. per wnit—and making up for a possible 
deficiency of profit by taxing the intermittent class of motors with 
a higher rate—say 2d per unit. Such a method of charging has the 
valuable property, that it emphasises the difference between the two 
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classes of load, and attracts consumers by the low rate for the more 
favoured class. On the otber hand, unless the lower rate offered is 
such as to show economy over gas or oil, few consumers will be 
added of the class most sought for, while some of the intermittent 
claes of consumers will probably be lost, who might otherwise have 
been gained. 

The author is also very doubtful whether such а low rate as Id., 
unaccompanied by restrictions, will pay in the majority of purely 
lighting stations, етеп when coupled, as it should be, with the con- 
dition of a high load factor. 
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Take, for instance, the case of а lighting station of the ordinary 
type in any moderate-sised town, and let it be granted that the 
overlapping of the motor and lighting loads necessitates extra 
plant and mains being put down. Assume, further, that al] the 
motor load consiste of the class of motor under consideration at the 
time. Then— 


Слви 1.— Motor Continuously Loaded to tis Full Output. 


For nine hours per day (вау 50 hours per week). Average load 
of motor = 1 H.P. = 0°90 Kw. at consumers’ terminals. Hours of 
running per quarter = 650. Diversity factor = 
1. Units per E. r. installed per quarter = 585. 
1 xw. at motor = £70 additional capital 
outlay at station. Interest and sinking fund 
(at 7 per cent.) = 0°45d. per unit. 

Add office expenses, say O'Obd.; rates, rent 
and taxes, say 0034.; also net profit, say 
0 10d. per unit, and we get a total, exclusive 
of depreciation or of works costa, of 0°63d. per 
unit. About depreciation the author forbears 
to say anything, as it is rather a vexed ques- 
tion; but, as to works cost, let us assume 
the excellent figure of 070d. per anit (= 
0:634. per н P.), and we get a total cost to the 
consumer of 0:634. + 070d. = 134. per unit. 

Even this does not reach a bed rock ” price 
of 1d. per unit, which would only be warranted 
where the works cost was as low as 04d. per 
unit, and then only in the case of motors con- 
suming at least 585 units per н.р. installed per 
quarter. 


Casna 2.— Motor Intermitiently Loaded with 
Varying Loads. 

Maximum load = 1 НР. = 090 xw. at 
consumers’ terminals. Average load = $ H.P. 
during hours of running = say 4 Kw. Hoars 
of running per quarter = 326. Units per H.P. 
installed per quarter = 162. 1 xw. at motor 


vol. 56. Мо. 1,416, January 13, 1905] THE ELECTRICAL REVIEW. | 77 


- £70 additional capital outlay. Interest and sinking fund 


t 1:81d. per unit 
uv per )= Diversity factor 


thing between 1 and 4 = say 1:5 as a safe figure. 

813 
terest, &c., charge = : 75 
say O'10d.; rates, rent and taxes, say 0 05d.; profit, say 0°15d. 
Total, exclusive of works cost” = 1°51d. per unit. 

Add “ works cost” = 0°70d. x 1} (on account of diversity factor) 
= pay 0°904. per unit. i 

Total cost, exclusive of depreciation = 2:41d. per unit. 

The above is for the case of a consumption of 162 units per 
HP. installed per quarter, corresponding to an average of one- 
fourth of the нр. installed during the nine working hours of 
the day; a figure not greatly above the average in manufacturing 
towns—-in some cases even below it. 


- Diversity factor = any- 
Hence, revised in- 
= 121d. per unit. Add office expenses, 
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* Non-Iniorest-Paying " Motor Load. — The author desires, in 
preagnt paper to emphasise the suggestion that it would seem to 
be impossible in ordinary electric lighting stations worked under 
municipal conditions (i.e, limited in size by the size of the town 
Whose needs they supply) to offer the supply of power during the 
day time at rates below ld. per unit on a sound financial basis, 
except subject to certain restrictions. 
Referring to the motors typified under cases Nos. 1 and 2, it will 
seen that, apart from interest charges, the respective costs 
would be only 0°88d. and 1:20d. per unit. If a station of the 
above class were to start charging rates as low as these, the 
amounts for interest and sinking fund and the asual 
“net profte” woald still be maintained for the first few years, and 
а fes motor bosiness would be built up. After the fourth or fifth 
year, however, “ extensions” in plant and mains would begin to be 
required very rapidly, and the price for motive power would then 
have to be raised. The safer course is to be found in offering 
these rates subject to such stipulations as shall protect the 
from financial unsoandness. 
3 the stipulation to be made is that the consumer sball enter 


E 
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being persisted in. The hours at which current would be cut off 
would be as follows :—BSeptember, 530 p.m.; O:tober, 430 p m.; 
Movember, 3.30 p.m.; December, 3.0 p.m.; January, 330 p. m.; 
› 4.30 p.m. ; March, 5.30 p.m. 

There can be no risk, when offering these conditions, of the station 
being swamped with a motor load which might exceed even its 
' “midday " ty; and the station must, at least, better its 
posent motor for it is inconceivable tbat, in any industrial 
town of moderate eise, there shall not be some consumers who 
cn afford to have their power cut off at certain hours in the 


Limit of Station Plant Dependent on D In most 
towns i$ will be found that the worst day 5 


—— 


- three diagrams to the coal consumption pér bour. 


for lighting alone, greater than 66 per cent. of the worst peak of 
the following December. In fig. 1 this is taken as a basis, and it is 
found that 1,700 xw. of motor load, representing ab ut 5,500,000 
units per annum, can be added to the output of a station whose 
initial peak is only 1,800 xw., before the limit of the capacity of 
the plant to deal with a day fog is reached. This aseumes a 60 per 
cent. motor load, and 10 per cent. lighting load, development 
annually for five yeare. If such an extremely rapid motor load 
sbould not be realised, the period of development will be longer 
before the limit is reached. 

Fig. 2 shows the same principle applied to a lighting load which 
ref uses to be developed. Here the limit is reached in four years. 
The annual motor units thus added are in this case only 3,360,000, 
and the xw. are 1,060. 

Reduction in Works Cost to secure Non-Interest- Paying Motor Load. 
—Hitberto, in this paper, it has been assumed tbat it is correct to 
cbaree the motor load with the full present value of the Works 
Cost." Such a course, however, the author believes to be quite 
unnecessary. The charge on account of wages in stations of about 
2,000-&w. capacity, is frequently of the order of 0 2d. per unit, eepe- 
cially where there is no traction load. This might be reduced to 
005d. per unit. A figure frequently obtained for the item of 
repairs is 02d. per unit; let us then take O'10d. per unit. Oil and 
stores we may put at 0:054. per unit. 

If the station bad been costing 0:45d. per unit for coal with the 
lighting load alone, we could assets the coal item at O'3d. for the 
motor load. í 

We thus have: Wages = 0'05d. ; repairs = 0:10d.; oil and store», 
= 0°05d.; coal = 0:34. Total works cost = 0°5d. 

Add to this: Office expenses = 10d.; rates, rent, taxes = ‘05d ; 
net profit, 15d.; and we have: Total charge to (non-interest paying) 
consumer = 0:54. + ‘30d. = 0°80d. per unit. 

Genera! Stand-by Loss” Diagram.—It is likely that most engi- 
neers responsible for the running of stations, have felt that if the 
whole of the losses which occur in the station and eub-stations, 
from the putting in of the coal into the boilers to the delivery of 
carrent to the bus-bars, conld be added together graphically, and if 
the relative effect which each has upon the general efficiency of the 
station under the varying conditions of load could oe so shown, 
we should have a guide which, if adhered to, would materially 
imptove the coal consumption account in many stations ia this 
country. 

The diagram shown in fig. 3 is an attempt to represent the hourly 
rate of burning coal in terms of the kilowatts of cutput of that part 
of the load-curve of thə station which may be under con: 


. gideration. 


The principle of the diagram is as follows :—Starting with D.o. 
kilowatts at bus-bars, plot a curve connecting this with r.H.P, and 
a little below this carve plot another curve, nearly parallel to it, 
connecting kilowatts with E. P. The space enclosed between these 
two carves will then obviously represent the combined electrical 
Ed mechanical losses of the generator for different proportions of 
its load. 

Next, use the 1 H.P. scale as the scale of abscises, and for the scale 
of ordinates take pounds of steam delivered by the boiler per hour 
to the main steam range. Plot first a curve connecting steam can- 
sumed by the engine with r.H.P.; then draw above this (in fig. 3 it 
is shown at foot) a line representing excess steam necessary on 
account of steam feed-pumps, then a line above this (also shown at 
foot in fig. 3) representing condensation losses in steam pipes to 
boiler and engine and in main steam range, then again a line above 
b representing steam consumed by the air and circulating pump 
eagines. 

Lastlv, take the scale of steam per hour and use it as a scale of 
abscises and set off a scale of pounds of coal per hour as ordinates, 
and draw curve connecting these. То settle what scale to employ 
for the total pounds of coal per hour, we must first decide what 
evaporation to allow per pound of coal at full load of the boiler. 

The author has taken a figure of 7:68 lb. for feed, as received 
from economiser, to pressure at, гау, 160 Ib.; but this is a figure 
which each engineer must determine for himself,as it of course 
depends on the coal used and the economiser and boiler efficiency. 

We now have a combination of three diagrams, and starting with 
any output in kilowatte, we can readily trace round through the 
We can also see 
the exact effect of “stand-by losses in engines, dynamos, pipework 
condensers, feed-pumps, boilers, &c. 

The diagram is constructed for a station equipped with eight 
B. & W. boilers, three 600-kw. and two 300-xw. steam dynamos and 
four 600-Kw. condensers. 

Suppose, now, that we had no battery in the station, and that, 
at а certain hour of the night, we had only a few amperes leaving 
the station—fortunately an unpractical condition—requiring, how- 
ever, that at least one boiler be kept under full steam and one 


‘dynamo maintaining bus-bar pressare, we find from the diagram 


that the stand-by loses are:—1.H P. = 120; steam per hour = 
6,000 Ib.; coal per hour = 900 lb. Thi; is for a B. & W. boiler and 
an engine of 375 Kw., triple expansion, by W. H. Allen & Co. 

Tne author does not put forward any of the figures in Diagram 3 
as final. He suggests that each station engineer may construct 
diagrams to suit his own plant, and obtain from the engine, boiler 
and pump makers, curves for tbe apparatus they supply. If he thea 
combines these and finds that the pounds of coal per hour, taken 
for any convenient part of bis load curve whatsoever, differs 
radically from tbat which he is really burning, he will be juetitied 
in commencing a search to know the reason why. It is here that 
the diagram will help him. 


(To be concluded.) 
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ELECTRIO DRIVING OF TEXTILE MILLS. 
By W. B. Моорноови, Assoc. Member. 
(Abstract of Paper read at Leeds, December 15th, 1904.) 


THE object of this paper is to state. briefly, the advantages of elec- 
trical driving. On the Continent electric driving is lergely used in 
the woollen, cotton, and silk industries; in the United States, at 
the census of 1900, over 140,000 н.р. of electrical machinery was in 
ure in cotton mills alone, and aconsiderable proportion are supplied 
with current from public mains. 

The preparation of animal or vegetable fibres involvesa very 
Jarge number of operstions, and, owing to the delicate structure of 
the fibre the amount of «ork done on it in each machine is small; 
it is therefore readily understood that tbe power required to drive 
the machines unloaded іва large percentage of the total required. 

Mechanical transmission of power from a main engine to tbe 
various machines by means of ropes, belts, gearing and ebafting, 
involves a steady loss of power which is very little reduced by the 


KILOWATTS AT SWITGHEORRD. 
№ 


: 


42 тот l^ x. 3. %. 5. 


Gu Y 8 10 n 
TIME 


Fio. 1.—-dIRERATOR Loap Curve or a Frax Mite. 


stoppage of individual machines. In a number of mills which the 
writer bes tested, the aversge efficiency at full load is 50 per cent., 
the lowest 34 percent, and the highest 70 per cent., in sll these 
cases the Joss of power in the main engine being incladed ; there 
losses, serious enough at full load, are practically constant, and so 
the efficiency rapidly decreases as the load becomes less. 

It will be convenient to speak of the ratio of the average power 
required to the maximum required during working hours, эв the 
working load factor. When the eource of supply is electrical, this 


unita caneume d 
maximum demand in Kw. X working hours 


Fig. 1 is an actual record showing how the load varies through 
the day in a flax mill of the British Linen Thread Co. The mill is 
electrically-driven and the transmission loss smal). The mazimum 
power demanded is 285 kw. and the average 259 xw., giving a 
working load factor of 91 per cent. Had the various machines been 
driven by mechanical transmission from one main engine, а steady 


is equal to 


Berane Horse Power. 


Time. 


Fic. 2.—VaABIATION ОР Loap.—SELF-AcTING MULE WITH 
120 SPINDLES. 


extra loss would bave been incurred, on account of the friction of 
extra sbafting and gearing ; assume this as only 20 per cent. of full 
load, then the maximum power wovl1 be raised to 342 xw., and the 
load factor increased to 92:5 per cent. That is to say, the more 
inefficient the system of power transmission in a mill, the steadier 
is the load on the main engine. 

In a large cotton mill, variations of load were noted from 1,575 Н.Р. 
to 1,685 E P. 

Mill owners usually reckon their costs in pounds per 1.H.P. per 
annum, and the figure is usually based onthe maximum н P. indicated ; 
it is vot possible to compare such a figure with the coat of electri- 
cally driving the same mill without knowing the electrical or B H.P. 
taken to drive each machine, or group of machines, and tbe working 
load factor of the machines. 


For each particular class of machines there are peculiarities of 
working which determine the working load-factor; such as: 
frequent stops of short duration, in the case of looms; a periodical 
stoppage of part of the machine, as in spinning; intermittent 
running, with long stope, as iu milling or printing mschine& А 
particularly irregular load is met with in the case of self-act 
mules. Fig. 2 shows the power taken by a mule as it goes throagh the 
various operations of drawing, twisting, backing off, and wiading on. 
Tbe working load factor is 46 p^r cent. on one machine. 

When a group of mules are driven from one motor a heavy fiy- 
wheel on the motor tends to steady the demand for current; despite 
this, however, the fluctuation of load is more extreme than in the 
main engine of a mechanically driven mill. 

The maximum power taken by a motor driving four self-acting 
cotton mules was 32 B. M. P., and the average 19 B E.P., or a working 
load factor of 59 per cent. 

The amount of power taken by machines having many bearings 
steadily decreases as the bearings and the oil warm up. A worsted 
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spinning frame, with two different qualities of spindle oil, showed 
a difference of nearly 5 per cent. in po» er consumed. 

The milling or tulling of woollen cloths is a process in which 
the power required varies from piece to piece, depending on the 
amount of milling required; the working load factor is vory low. 
Fig. 3 is an actual record of a day's work of milling and washing 
ma^hines; the working load factor is only 63 per cent. 

Tests made on carding machines show a fairly steady load during 
the time of running (fig. 4). Rag-grinding machines often show а 
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considerable variation, depending on the material they are being 
fed with. Fig. 5 is the load curve of two balling boxer, which are, 
normally, being repeatedly started and stopped. 
There is a lack of information аа to the power taken by textile 
machines; the particulars of some tests are given below. 
Spinning.—Motor driving 38 ring spinning frames of 10,032 
spindles, running at 9,000 r. p. m., spinning: No. 35 cotton yarn. 


Number of frames running. 38 28 18 8 
Power in kilowatts ads . 140 107 76 44 
Spindles per kilowatt ... .. 819 838 825 782 
or an average of 62 spindles {ег Ж.Н.Р. 
Worsted spinning frame of 200 epindles, ranning at 5,800 
r.p m.:— 
Ist test —A verage B.H.P ... $e e. 445 
2nd ,, m is .. 419 


The difference, as explained above, bsiog due to the quality of oil 


used 
Self-Acting Mules —Cutton.—Motor driviog line shaft and four 
mules :— | 
Bpindles. 
Mules running. Number. r.p.m. Max. n.p. Average B. P. 


Al us .. 2,712 — 32 19 


No.lonly ... 672 7,600 20 13 
No.2 , .. 672 7,600 18 9 
No. 3 ог4 ... 684 7,800 15 9 


The spindle friction and windage varies directly as the speed. 
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Roving Boxes.— Worsted—Dimensions of bobbins, 6 in. x 3 in.; 
number of вріт dies, 12; r. p. m., 1,000; B H., 0:4. 

Wearing.—The amount of power taken by looms varies with the 
class of work and dimensions of the looms. 


Silk Looms —8oall loom 888 m .. 025 B H. P. 
Jacquard T 185 ... 05 i 

Calton Looms— Draper loom, 160 picks per min., 0°25 _,, 

Woollen Looms— Various ius ost - 3 to 0:5 B. H. p. 

Carding Machines: — Woollen, earding Botany, 48 in. swift, power 
a£ starting. 7 E.H.P ; running, average, 32 ЕнР. 60 in. swift, 
rurning at 96 r pm , average power, 5 € H.P. 

Scouring Machine.—The following figures, of relative power 
taken, are from а test of one machine:—Mazimum running H.P., 
100 per cent.; when changing liquor, 38 per cent ; working load 
factor, 86 percent. The changing and heating of liquor reduces 
this to about 70 per cent 

Afuling Woollen Cloths —Motor driving milling machine, washing 
machice and maogle:— Maximum B.H.P., 11; working load factor, 
63 per cent. 

The amount of power taken in milling varies from day to day. 

The effect of electrical driving on the general arrangement of a 
mill is to allow the various macbines to be arranged in the natural 
order of the processes without reference to the position or direction 
of shafting. The sab-division of the driving may be carried to ite 
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fall extent; it has found its most succeesful application in the 
driving of silk loome, the valuable material worked on, making the 
Tisk of damage from oil or dirt thrown from a shaft or belt s serious 
one. The motors, rated at 3 H. P., eitber drive the looms by gear- 
ing or by а single belt, and, to enable the tension of the belt to be 
adjusted the motor is swung on an arm and supported by springs ; 
the weight of the motor tends to keep the belt tigbt, and the 
tension may be adjusted at will Such extreme sub-division is, 
however, rarely advisable, on account of first cost, and group driving 
must be nearly always adopted. A considerable saving on the cost 
of equipment can be effected. by increasing the speed of the line 
shafts, and thereby reducing the sise of sbafts, pulleys and bangers. 
Oertain machines have tbeir driving sbafts running at a sufficiently 
high speed to be direct coupled to a motor. 

Group driving of from two to four machines without line shafting 
may be accompiished by fitting the motor with two pulleys, one at 
each end of the motor. 

A word of warning may be given as to the installation of motors 
too large for their work, on account of the lessened efficiency and 
increased cost. The continuous rating of the motor should cor- 

with the average load. 

the majority of textile operations constant speed is of vital 
importance; the output of a mill depends on the maximum speed 
at which the thread can be safely run, and any variation below this, 
resulte in a decreased output. Regularity of speed at the machines 
in a '" mechanical” mill is never obtained. In one case the ept ed 
om tbe front rolls in one room varied from 103 to 120 r.p. m. А 
че connected motor showed a range of speed of from 120 
to 122. 

Tbe provision of any speed regulation on motors driving tbe large 
majority of textile machines is unnecessary. This necessity of con- 
stant speed, points clearly to the use of polyphase motors in prefer- 
eace to direct current machines, and for this work the advantages 
of squirrel-cago motors are many. 

With a direct-current equipment more attention is required, and 
the motor must be completely enclosed. The great objection is, 
however, the variation of speed, at different loads and temperatures. 
In а case brought before the writer's notice, where shunt motors 
were used, the complaint was made that on Monday mornings the 

i ran slow, with a consequent reduction of the output of 
the mill, and the same fault was noticed in a less degree on other 
mornings; this was due to the field windings being cold, and, to 
some extent, tothe extra stiffness of the machinery. The polyphase 
induction motor under similar conditions would vary in speed by 
as insppreciable amount. 

The only important class of variable speed machines is found in 
textile printing. Multi-voltage direct-current systems, with chunt 
motors, have much to recommend them in the case of isolated plants, 
bat excellent results have been obtained by the use of a single- 
sspp'y voltage, and motors with double-wound armatures and two 
coemutators In tbe latter case a high efficiency is obtained over a 
wide range of speed. 

Tae centrifagal machine direct coupled and electrically driven is 
compect, simple, and reliable, and can be placed anywhere. Either 
series D C. or induction motors may be used for this work; the 
teduction motor has an important advantage in that it can never 
“rea away. In practice the motor is completely enclosed, and 
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flexibly supported beneath the basket. The time taken to accelerate 
depends on the maximum torque of the motor at various speeds. 
Hence, if a squirrel-cage motor is adopted, it should be built with a 
high-resietance rotor, so that the current may be kept down during 
acceleration. The time taken to accelerate is then practically 
constant, and the machine needs no attention beyond switching on 
the motor, which rans up to speed and stays there until switched 
off. The following table gives the power required for two standard 
makes of machine:— 


Power Required to Drive Centrifugals. 


Pott, САвярт.'в & WILLIAMSON ТҮРЕ. BRoapHENT & Bons’ TYPE, 


Units Revs. Timeto Watts. Watts. Time to 
Dia. of per per accele- Start Run- Start- Run- accele- Max. 
basket. hour. minute. rate. ing. ning. ing. ning. rate. speed. 
24" 075 1500 075 2,530 690 — — — — 
30“ 1:02 1,200 1:0 3, 100 1.260 5,400 2,700 15’ 1, 100 
36” 1:28 1,000 15 3,200 1,370 5,800 2,900 15 1,000 
42" — — = == == 6,400 3,200 15° 950 
48” 3:19 750 25 5,950 2070 7,200 3,600 1:5 900 
54” — — — — — 8,400 4,200 15“ 800 
p. een — — — — 10,000 5,000 1:5' 700 
7° — — — -— - 1760) 880 15 600 


The matching of colour can only be done satisfactorily by sun or 
arc light. Tbe use of enclosed arc lamps in mills, gives excellent 
results for general illumination; for local lighting the incandescent 
lamp bas the great merit of safety. The greater purity of the air, 
due to the absence of gas, also has an important effect on the health 
of the workers. 

Electrical heating of the mill is not out of the question, and elec- 
trically-driven fans for ventilating and removing dust; these are 
finding extended application as a means of transporting wool from 
the washiog machines to the carders, by way of an air-shute oon- 
necting the rooms. 


NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal by W. Р. Tompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.O., and at Liverpool, to whom all 
inquiries should be addressed. 


98,329. An improvement in or connected with the working of telephonio 
systems.“ R. L. Muni and F.J. Jackson, December 27th. (Complete.) 

28,336. Improvements in brush-holders for dynamo-electric machines and 
other uses." VERITYS, LTD., and D. E. Rowers. December 27th. 

98,315. “Improvements in regulating gear for use in connection with train 
lighting and similar dynamos." C.D. CHARLESWORTH and J. К. CHARLESWORTH, 
December 27th. 

28, 850. A new or improved attachment or appliance for use in connec- 
tion with suspended electric lamps.“ E. A. J. Ноорев. December 27th. 
(Complete.) 

. 98969. "Improvemerts in electric switches.” G. HAnRISON. (M. Guett, 
United States.) December 27th. (Complete.) 

28. 970. Improvements in electric switches.“ 
United States.) December z7th. (Complete.) 

28, 975. Electric bipolar piates accumulator.” G. M.ZiNGEL. December 

th. 


G. Harrison. (М. Guett, 


28,98. “ Improvements in or relating to electric cnrrent governers.’’ 
A. J. Восіт. (W. J. Richards, United States.) December 27th. (Complete.) 

98,409. ''Electric arc lamp.“ W. FaInWEAT HEA. (The Marquette Electrio 
Co., United States.) December 27th. (Complete.) 

98,416. “Appliance for the commutation of current in armatures of 
dynamos.“ E.ARNoLD and J. L. LA Corr. December 27th. (Complete.) 

98,459. “Improved continuous-current electric motor." Soc. Акох Pour LE 
TRAVAIL ELECTRIQUE DES Mrtacx. (Date applied for under Patents Acs, 1901, 
May 10th, 1904, being date of application in France.) December 27th. (Com- 
plete.) 

28,455. "Improvements in central telephone station installations.” 
Siemens Bros. & Co., Lrp. (Siemens and Halske Akticn-Geseilschalt, 
Germany.) December 2ith. (Complete ) 

- 98458. ‘Incandescent electric lamp." F. W. HowoniH. (J. H. Guest and 
C. I. Hills, United States.) December 27th. 

. 23,467. “Improvements in or relating to electric incandescence lamps." 
W. P. THomrson. (Deutsche Gasglühlicht Act.-Ges. (Auer. Ges.). Germany.) 
December 27th. (Complete.) 

28,468. “Improvements in systems of electrical conductors." 
December 27th. (Complete.) 

28,471. Combined starting and braking device for electric motors.” A. 
HrLrovisr. December 27th. (Complete.) 

28,495. “Improvements in or relating to automatic electric switches.” A. 
FiRLEY. December 27th. | 

28,522. Improvements in electric signalling on railways.” W. J. MACKENZIE, 
December 28th. 

28.525. Improvements in trolley standards for electric tramcars and the like.“ 
M. B. Мосхтл:х and G. M. Gipson. December 28th. 

98,546. “Improvements in protected or airmour-clad switch-fuses.’’ H. H. 
Berry. December ith. 

98,554. ‘Improvements in or relating to thermo-electric couples.” A. J. 
Вот. (W. Hoskins, United States.) December ah. (Complete.) 

28, 601. Improvements in apparatus for electro-deposition of metals." W. R. 
Kio. December£?üih. (Complete.) : 

28,608, ''Improvemente in and relating to ‘electric candle" lamps." C. С. 
REGNART and the HcNrER ELRCTRIC CANDLE Lasur Co., Lro. December th. 
(Complete.) 

98.618. *" Improvements in motor-starting switches," MAvOR & Сосівох, LTD. 
and H- A. Mavor. December 28th. 

98,029. ''Improvements relating to drop signals or annunciators for centra 
telephone stations and so forth." I. B. Bin X ACM. December th. 

28,677. Improved safety device for electric railways.“ F. Owen. Decem- 
ber 29th. 

28,678. “Improvements in, or applicable to, cranes and other lifting 
machinery driven by electric motors.” F. W. Rkzp and Craven BROS., LTD, 
December 29th 

98,087. ''Improvements in means or appwretus for automatically starting, 
controlling stopping single or multiphase alteroating current (100010 
motors." O. Cam and J. C. Biancu., December ith. 


B. Gat 
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98,704, “Improvements in electric massage apparatus.“ L. Kunitz. Decem- 
ber 29th. (Complete.) 


22,714. “А new electro-plated silk hat ironer,." J. O'NEILL. December 
29th 


29,717. Improved operating gear for groups of electrical switches and 
rheostats.” W. DEFRIES. December 29th. 

98,722. **Improvements in, or relating to, electric incandescent lighting 
devices." C. Schwaz. December 2th. (Complete.) 

98,798. ‘* Improvements in electric incandeccent lighting devices for shop 
windows, show cases and the like." C. ScHwaBr. December 29th. (Complete.) 

98,724. ‘Improvements in electric incandescent lighting devices for 
billiard tables, exhibition tables, sale counters and the like." C. B«HWABK. 
December 29th. (Complete) 

28,749. “Improvements in or relating to telephones for the use more 
particularly of divers." Е. С. Lacey and J. Houman. December 29th. 

24,787. ‘Improvements in electrical switches.” G. B. Stern and A. С. 
Greenk. December 29th. 

94,791. “Improvements in electric current distributors for luminous letters.“ 
L.8worck. December 29th. 

28, 797. Apparatus for indicating the number of a telephone subscriber.” 
A. M. ANDERSEN. (Date applied for under Patents Act, 1901, March 30th, 1904, 
being date of application in Denmark.) December 29th. (Complete.) 

22,804. "Improvements in and relating to insulators for high-voltage electric 
lines.“ SocrETa CERAMICA RICHARD-GINORI. (Date applied for under Patents 
Act, 1901, June 22nd, 1904, being date of application in Italy.) December 28th. 
(Complete.) 

9&4, “Improvements in electric ‘igniting arrangementa for internal com- 
bustion engines." L. RENAULT. (Date applied for under Patents Act, 1901, 
February 2nd, 1904, being date of application in France.) December 29th. 
(Complete.) 

28.826. Improvements in or connected with space telegraphy.” J. 8. 
Втохк. (Date applied for under Patents Act, 1901, February 1310, 1908, being 
date of application in United States.) December 29th. (Complete.) 

98,827. “Improvements in or connected with bolometers and space tele- 

raphy.” J. 8. STONE. (Date applied for under Patents Act, 1901, February 

5th, 1904, being date of application in United States.) December 29th. 
(Complete.) 

92,840, “A self-acting motor starting rheostat.” J. A. Hirst and P. 8. 
Brook. December 30th. 

28.045. Improvements in anti-vibration electric couplings.” 
and 8. Вил. December 80th. 

98,852. '' An improved conduit for containing electric cables and wires, and 
other wires, tubes, pipes and the like." W. HErWORTH-COLLINS. December 
80th. (Complete.) 

28, 5. "An improved electric switch and circuit-.breaker." J. A. Hirst and 
Р. S. Вкоок. December 30th. 

29,875. Plug adaptor for electric lamps." W. Е. BIMMONDS. 
80th. (Complete.) 

9R,RP9. " Improvements in or relating to electric control circuits with heat 
indicators." M. A. ABRAHAMSON. December 30th. 

98,805. “ Electric lamp for ovens.” W. E. G. Reap. December 80th. 

REW. ''Improvements in electric bell pushes." W. WALKER, junr. De- 
cember 30th. 

08.069. “Improvements in series commutator motors for sing'e-phase alter- 
nating current.“ THE MasCHINENFABRIK OERLIKON, December 80th. (Date 
applied for under Patents Acta, 1901, February £9th, 1904, being date of applica- 
tion in Switzerland.) (Complete.) 

98,945. An improvem nt in and relating to revolving hair brushes actuated 
by electric currents.” C. P. J. Frrzs1M0N.. December 30tb. 

99001. Improvements in or relating to electric railway conduit systems.“ 
J. van Акквснот. December 30th. (Complete.) 

99,004. ''Improvements in or relating to electric railways and tramways.” 
C. MackiNTOsH, December 80th. 

29,014. "Improvements in electric switches." R. LONGDEN. December 80th. 

99,015. “Improvements relating to the automatic control of overloads in 
electric circuits.” SIEMENS Bros. & Co., LTD., and Р. G. LEDGER. Decem- 
ber 30th. A 

29,054. “Improvements in electric incandescent lighting devices for pictures, 
music desks, writing derks, pianofortes and the like." C. Schwank. December 
80th. (Complete.) 

20, 057. Improvements in electrio insulation.” M.Merrowsky. December 
80th. 

99,068, ‘Improvements in terminals for electric conductors." L. RENAULT. 
(Date applied for under Patents Act, 1901, May 2nd, 1904, being date of applica- 
tion in France.) December 80th. (Complete.) 

99,059. "Improvements in electrio ignition plugs for internal combustion 
engines.” L. RENAULT. (Date applied for under Patents Act, 1901, May 2nd, 
1904, being date of application in ce.) December 30th. (Complete.) 

29,068. Improvements in, or connected with, insulators of overhead electrio 
conductors." E.Ginaup. (Date applied fcr under Patents Act, 1901, April 14th, 
1904, being date of ay plication in France.) December 30th. (Complete.) 

29,065. ‘Improvements in electric dry batteries“ Н. W. BUTLER. December 
80th. 

29,064. ‘Improvements in safety devices for overhead electric conductors.” 
E. Giravp. (Date applied for under Patents Act, 1901, April 14th, 1904, being 
date of application in France.) December 30th. (Complete.) 

99,079. “Improvements in electric current measuring and recording appa- 
ratus." G. G. M. Harpincuam. (V. Arcioni, Italy.) December 80th. 

29.107. Improvements in telephones for diving and like purposes." R.H. 
Davis and A. GraHaM. December 30th. 

99,118. ‘Improvements in insulator supports.” 
December £0th. (Complete.) 

29,125. “Improvements relating to switching devices for electric lamps 
especially adapted for use in flash' advertising." L. KiNGwILL. December 
80th. 

29,1198. ‘Improvements in apparatus for switching on and off lamps, 
especially applicable for use in ‘flash’ advertising." L. KiwowinL. December 
80th. 

29.199. "Improvements in and relating to electro-magnetio separators.” 
W. BLAcR MORE. December 80th. 

29,142. “Improvements in space telegraphy.” J. S. STONE. (Date applied 
for onder Patents Act, 1901, February 28rd, 1904, being date of application in 
United States.) December 30th. (Complete.) 

29,148. ‘Improvements in or connected with space telegraphic receiving 
systems.” J. S. Stone. (Date applied for under Patents Act, 1901, February 
ard, 1904, being date of application in United States.) December 80th. 
(Complete.) 

29.144. ‘Improvements in space telegraph systems.” J. S. STONE. (Date 
applied for under Patents Act, 1901, April 11th, 1904, being date of application 
in United States.) December 30th. (Complete.) 

29.145. “Improvements in space telegraphy.” J. 8. T. (Date applied for 
under Patents Act, 1901, April 11th, 1903, being date of application in United 
States.) December 30th. (Complete.) : 

29,146. A new or improved support for use in space telegraphy.” J. 8. 
Stone. (Date applied for under Patents Act, 190!, May Srd, 1904, being 
date of application in United States.) December 30th. (Complete.) 

09,187. ‘Improvements in electric igniters for explosion motors" H. 
Grin. (Date applied for under Patents Act, 1901, January 2nd, 1904, being 
date of application in France.) December 81st. (Complete.) 

29,288. “Improvements in or connected with low-tension electric ignition 
devices for internal combustion motors." ALBION Motor-Car Co., LTD., and 
P. B. Мсандү. December 81st. (Complete.) 
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29,259. Charging rlug and leads for charging an accumulator from the 
lamp-holder on any direct current electric lighting circuit." E. P.M. Expamos, 
December Blest. 

29.281. 'Improvements in apparatus for opening and closing eleotrie 
circuits at pre-determined times." J.Gcxninc. December gls. 

29.907. Improvement in or relating to switches for electric incandescent 
lamps." A. Frey. December 316. (Complete.) 

29.808. ‘Improvements іп or releting to the detection and recording of 
electrical impulses or oscillations and apparatus therefor.” G. F. ANDERSON. 
December 81st. 

29,310. “Improvements in or relating to eleotrical dumb-bells and similar 
appliances for physical exercises." A. кові. December 81st. (Complete.) 

29,387. Method of and means for the protection of electrical a 
branched on circuits which are traversed (accidently or otherwiss) by currents 
of high frequency.” G.E.Gairre. December 81st. 

29,948. ‘‘Improvements in or connected with electrical gas-igniting and 
extinguishing apparatus.” H. L. Down and D. H. WiskwAN, December Bist, 

29,845. “Improvements in or connected with electrical igniting and 
extinguishing apparatus." H. L. Down and D. H, Wiseman. December Bist. 

29,946. ‘Improvements in or connected with electrical gas-igniting and 
extinguishing apparatus." H. L. Down and D. Н. Wiseman. December sist, 

29,347. “ Ап improved electric transformer." G. BSrznw. December Sist, 


(Com plete.) 
51 “Improvements in insulating ooverings." C. Ввлрив. December 
st. 


29,368. ‘Improvements in rotary converters for electric currents. L. J. 
Нсхтапа Tur. SAND WC ROF T Fovnpry Co., ото. December 81%. 

29,854. “Improvements in apparatus for transmitting electric signals or 
impulses.” G. GianoscH, December Sist. 

29,968. “ Improvements іп and relating to electrical measuring instruments.” 
H. H. Lake. (V. Arcioni, Italy.) December 3186. (Complete) 

29.968, ''Improvemente in and connected with induction coils.” Н, W. 
BvLLivAN, December 3 ‘st. 

29,369. “Improvements in and connected with electric relays and recorders.” 
H. W. SWI. I. vad. December Zlst. 

29,377. ‘* Improvements in fuses for electrical circuits." M. B. Евр and 


i Fenranti, Lro. December 8186. 


99.397. ** Improvements in and relating to pendant electric fixtures." Н.Н. 
Takk. (W. Lincoln, Bradshaw, A. Keough, M. Keough and J. Keough, United 
Btates.) December 8lst. (Complete.) 

29. 18. Improvements in current distributors for the electric ignition 
devices of internal combustion engines." L. RENAULT. (Date applied for 
under Patents Act, 1901, September 28rd, 1904, being date of application in 
France.) December 818. (Complete.) 

23,123. ‘* Improvements relating to electrical apparatus for transm 
and receiving signals." A. T. Dawson and G. T. BvckHAM. December 81st. 

29,428. “ Improvements in automatic photographing telegraphs.” P. Rrmsr., 
December 81st. (Complete.) 

29,429. “ Improvements in synchronising вув:ешћ," P. Risse. December 
Bist. Complete.) 

29.485. Improvements in alternating current collector motors." mmm 
Bros. & Co., Lro. (Riemens-Schuckert Werke, Germany.) December Sist. 

29,436. “Improvements in alternating current collector motors." SIEMENS 
Bros. & Co., LTD. (The Siemens-Schuckert Werke, Germany.) December Blet. 

20,37. “Improvements in electrical ignition devices for internal combustion 
engines and other purposes." J. A. TonRENs. December 818%. 

99,488, '" Improvements in electrical measuring instruments.“ J. Н, Gray. 
December Bist. 

99.448, "Improvements in and relating to arc lamps." О. Konitzzr. De- 
cember 3156. 

29,468. “Apparatus or appliance for supporting a telephonic receiver and 
transmitter or analogous instrument.“ W. Н. Danson. December 8let. 

29,447. "Improvements in or relating to space telegraphy and apparatus 
therefor.” G. F. ANDERSON. December 81st. 

29.516. A new or improved automatic circuit breaker or cut-cut for over- 
head tramway systems.“ H. G. TURNELL. December Bist. 

20,529. Improvements in telephone systems." F. VoLLMER. December Sist, 

29,538. An improved electric cirouit-closer for fire alarms." J. Е. 
BrwiLLER and E. C. WriseNsALE. (Date applied for under Patents Act, 1901, 
May 7th, 1904, being date of application in United States.) December 81st. 
(Complete.) : 

20,607. ‘Improvements in liquid resistances for бте the current in 
electro-motors and the like.“ Bruce PEEBLES & Co., LTD., and A. C. PEEBLES. 
December 81st. 

А 29,618. “Improvements in electrolytic meters.” G. Ноокнлм. December 
1st. 

29,645. “Improvements in telephone and like plug cords.” W. G. 
INGLEFIELD. December 31st. 


PUBLISHED SPEOIFIOATIONS. 


be obteined ot Messrs. W. P. 


Copies of any of these Specifications m 
P : d., and at Liverpool, price, рой 


Thompson & Co., 822, High Holborn, 
tree, 9d. (in stamps). 


1904. 


ELECTRIC LAMP AND Socket. А. N. Soden. 6,496. March 17th. 

Sistem or ELrcr RIC Lighting ESPECIALLY INTENDED FOR USE ON Колр 
VrnicLEs. C. P. Tolman. 6,528. March 17th. (Date claimed for patent 
July 30th, 1903.) 

BECONDARY ELECTRIC BATTERIES. E. Commelin and R. Viau. 6,619. March 
18th. (Date claimed for patent March 18th, 1908.) 

ELECTRICAL CONDUCTORS AND Coins. J. C. Anderson. 6,678. March 19th. 
(Date claimed for patent April 80th, 1908.) 

Fuses ron Evectric BLasTiNG. F. Render. 6,679. March 19th. 

ELECTRIC SWITCHES. A. H. Babcock. 6,716. March 19th. (Date olaimed for 
patent March 28rd, 1903.) 

ELECTRICITY Mkrkks FOR ALTERNATING СсввЕхтв. H. Aron. 6,724. Maroh 
19th. 

FI CI HO-MECIIANIcAL Сст-Остя. J. E. Spagnoletti. 6,888. March 21st. 

AUTOMATICALLY CONTROLLING TUE PassaGk or ELrcrmic CURRENTS. J. E. 
Spagnoletti, 6,834. March 21st. ` 

TERMINAL ATTACHMENT FOR THE CospvcTiNG WIRES OF ELECTRICAL MACHINES 
AND Apparatus, A. Sauser. 6,548. March 21st. 

ELECTRICAL Distrimetion. J. L. Wocdbridge. 6,869. March 22nd. 

Bice CABLE CorrLiNGS, F. Everhart and J. J. Dossart. 7,012. March 
23rd. 

TELEGRAPHIC SIGNAL SYSTEMS. C. G. Burke. 7,129. March 24th. 

CoxTROLLING SYSTEMS FoR ELkcTRic Motors. G. Westinghouse and 1. М. 
Aspinwall. 7,20». March 25th. (Date claimed for patent May let, 1908.) 

IMPROVEMENTS IN MuLILrVoLrAGE ELkcrRIC Generators. G. Н. Gideon. 
7,209. March 25th. (Date claimed for patent April 4th, 1908. 
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The representatives expressed their viewe, and the Post- 
master-General expressed his, with an engaging frankness 
and indications of mutual esteem which it would be 
difficult t» parallel in any other assembly of employer 
and employed, and which, we believe, could not be approached 
in such a conference of State tervants in any otLer 
country than our own, The representatives claimed that 
the recommendations of the Bradford Committee should 
be given effect to immediately. One member of the deputa- 
tion stated that the present profit of 4 or 5 millions ought 
to be distributed among the steff. Such a statement is 
likely to be taken by the Press and the public as indicative 
of the aims of postal servants. We doubt if such a view 
was seriously entertained even by the representative who 
expressed it. Anyone having experience of deputations is 
well aware that there is considerable danger that carefully 
reasoned proposals may be jeopardised by individual indis- 
cretions. The claim to the whole profit was not an original 
remark, but resulted from the questionings of the Chancellor 
of the Exchequer. Those who receive deputations are ex- 
perts, whilst those who attend them are sometimes not. 
Hence it frequently happens that inexperience of the unusual 
conditions leads a representative to say something which other 
representatives have to repudiate, and which he himself does 
not really intend. The claim to the whole profit is certainly 
on record, but should not be allowed to prejudice the judge- 
ment on less preposterous claime. Lord Stanley’s reply to 
the deputation shows that the officials of his Department 
have given careful consideration to the claims of the em- 
plo) 63. He produced clear evidence that the Bradford Com- 
mittee was not regarded as an arbitration committee by 
either side; and, in the lamentable omission of that Com- 
mittee to comply with the terms of their reference, he 
explained that the Post Office had fallen back upon the 
evidence given before the Committee rather than upon the 
recommendations of the Committee itself. Without going 
into full details, the Postmaster-General intimated that in 
the largest provincial towns the minimum wages of the men 
would be raised; in all places, except the smallest provincial 
towns, there will be an additional increase of pay at the age 
of 25, and in the smaller towns the maximum will be 
raised ; the wages will in future be paid weekly instead of 
monthly. The minimum pay of the women staff would be 
increased in London and the largest provincial towns, and 
in the smaller offices there will be a higher maximum. There 
will be an increase in the scale of pay of the overseers, and 
there will be greater opportunities of promotion by a large 
increase in the number of the class immediately above the 
rank and file, It is recognised that the existing classifica- 
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tion of towns based on the unit of work is unsatisfactory, 
and they will be re-classified for the purpose of deciding 
whether they are expensive or cheap towns to live in. In 
concluding his statement, Lord Stanley frankly recognised 
that the men would want more, and Mr. Davis, who intro- 
duced the deputation, a8 frankly admitted that they were 
not satisfied. The influence of Parliament on such matters, 
to which we referred in our issue of September 23rd last, was 
to be feen in Lord Stanley’s concluding sentence :—** When 
I come to justify the course I propoge to take in the House 
оѓ; Commons, which, after all, is the final arbiter in all euch 
cases, І shall not be in the least afraid of stating my case, 
and having your case stated by several hon. members 
against me, and, at the end, of being prepared to stand or 
fall by the decision of the Houre of Commons ав to whether 
the course I am taking is one that is fair and equitable both 
to the Post Office who are paid, and to the taxpayers who 
pay." When the subject comes before the House, as it 
shortly must, we hope that careful consideration will be 
given to it, and that the Postmaater-General will not make 
any concessions to Parliamentary agitation. Post Office 
employés are entitled to expect fairness and justice, but it 
would be a misfortune for them, as well as for the taxpayer, 
if the power of Parliamentary irritation were permitted to 
influence the settlement of their remuneration. 


Single-Phase ELSEWHERE in this issue we give an 
Railway Traction. account of the circumstances connected 
with the decision of the London, Brighton and South Coast 
Railway Co. to adopt electric traction on their suburban 
railways, using overhead conductors fed with single-phase 
alternating current at high pressure, together with some 
particulars of the installation and equipment designed for 
that purpose by Mr. Philip Dawson. The importance of 
this departure is due to the magnitude of the undertaking, 
which will probably culminate in the conversion to electric 
traction of the whole of the network of lines belonging to the 
Brighton Co. in South London and the adjoining suburbs. 

We have consistently maintained, ever since the subject 
was raised by Mr. Langdon in 1900, that the third rail at 
500 volts must give way-to overhead conductors fed with 
alternating currents at high pressure for the electrification 
of main line railways; but the three-phase motor, as we 
pointed out at that time, was not suitable for suburban 
work, and it was not until the evolution of a satisfactory 
single-phase motor was announced that we were able to 
advocate the adoption of alternating currents on suburban 
lines also. Weare gratified to find that our attitude, which bas 
not been exempt from criticiem, bas been fully vindicated by 
the action of the Brighton Co., which is to be congratulated 
on its progressive spirit and freedom from prejudice. 

Be it noted, however, that this is no experiment upon 
which the company is embarking. There is not a single 
piece of apparatus which has not slready been subjected to 
exhaustive trials. The mechanical construction of the 
single-pbase railway motor is essentially the same as that 
of the ordinary D.C. motor, and in point of sparking and 
heating, the former is in no way inferior to the latter. 
The controllers are simple, and are constructed on familiar 
lines, and the overhead construction and mode of collection 
have been proved satiefactory by experience extending into 
years. There is not the slightest reason to doubt the com- 
plete success of the project. 

And not only in the electrical features will improvements 
be effected. As we pointed out in a Jeaderette in July last, 
the ventilation, and the provision for ingress and egress, of 
the type of electric railway car which ‘has attained such wide 
popularity are lamentably inadequate, and bitter complaints 
have been made by passengers on the northern electric rail- 


ways with regard thereto. In the new coaches which Mr. 
Dawson has designed, both these features bave received due 
consideration, and the objections to the present arrangements 
have been completely obviated. We regard the scheme as a 
whole as an important step in advance, and we strongly 
commend tbe details to the notice of railway directors who 
are contemplating the conversion of their lines. 


A FEW weeks ago we gave a brief out- 
line of some very important proposals 
which bave been made by companies 
relating to the future electric power supply in the Metro- 
politan neighbourhood. "These applications, which are to 
come before Parliamentary Committees in a short time, are 
made by several of the existing and more important London 
electric lighting companies, and on behalf of a new company 
which it is proposed to form and which is alleged to have 
very strong financial support. Naturally enough the works 
which are already supplying electricity in the areas which 
these new projects have scheduled, are up in arms at the 
prospect of competition, and there is every reason to 
anticipate an interesting struggle at the committee stage 
of the new Bills, if nothing happens to interfere with their 
parsing through the necessary standing order preliminaries. 
The municipal authorities who regard the systems 
which they have established ar being particularly 
threatened, have been putting their heads together with a 
view to adopting strong combined opposition. They held a 
conference at Shoreditch Town Hall on Wednesday Jast 
week, under the presidency of the Mayor of Shoreditch, and 
representatives of 21 borough councils were present. After 
much discussion it was resolved to appoint an executive to 
conduct the opposition. 

Among the proposals which came before the conference 
was one for the formulation of a joint municipal scheme for 
the erection of a large generating station, or stations, 
which would eupply electricity in bnlk to any or all of the 
boroughs who needed it to supplement the output of 
their existing stations, as and when the demand increased. 
It seems, however, that this idea met with во little 
approval from the delegates assembled that the resolu- 
tion which was moved on the point was eventually 
withdrawn. -The feeling of those who opposed the 
combined municipal station was that the existing stations 
are sufficiently large for the needs of the respective 
boroughs, and that even if the companies do get the powers 
for which they ask, the municipal systems are in a position 
to successfully compete with them. We have nothing to 
say at the present juucture on the relative merita of existing 
municipal systems versus the new projecte in London, beyond 
expressing the belief that something will bave to be done by 
municipalities to meet the difficulties which surround the con- 
tinual extension of stations in the London area, It has been 
shown at Shoreditch that these difficulties have been very real 
and very costly. 

If there is going to be in the near future that great - 
development of the use of electricity for all purposes in 
the metropolitan area that one is reasonably justified in 
expecting, the situation will bave to be met by measures 
which are not the outcome of prejudice or want of fore- 
sight. Parliamentary committees have, of recent years, been 
able to analyse the position of affairs in relation to electricity 
supply pretty accurately, and no doubt the present matter 
may be safely left in such hands, so that the ultimate good 
of the greater number may result, and so that the future of 
electricity supply in London may be subjected to no unwise 
restrictions, But who can say what is likely to be the 
attitude of the next Parliament, before which this matter 
a come for final settlement, toward such a problem 
as this ? 


Electricity Supply 
in the 
Metropolitan Area. 


ADAMS'S paper on combined 

А Discussion. destructor and electricity works — 
a question of considerable moment in towns of 
moderate size, in spite of all arguments to the contrary— 
ee a very suitable **bone of contention" for the 
nstitution member with an eye to every-day problems in 
economics. Certain it is that the author provided a pill very 
difficult to swallow in the case of the majority of his hearers. 


Refuse Destructors: Mr. 
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The paper, however, brought out many items of interest, not 
the least being the most suitable situation for a destructor 
plant. 

Plainly speaking, if profitably developed, the electricity 
supply of a large borough should be so large as to render the 
combination of the works with a destructor plant a matter of 
minor importance; in а smaller town the combination of the 
two plants appears more justifiable. It is also clear that a 
destructor plant constitutes a nuisance to somebody wherever 
may be located, and it is equally certain that a generating 
Station may possibly prove a more costly nuisance still, when 
situated within the building area of a town. ‘Therefore, 
advocates of the separation of the two plants on the score of 

ition, have little upon which to base their arguments. 
Dar larger electricity works are continually removing to 
larger and more commodious premises outside the towns, 
and everything points to the necessity of approaching the 
location question with an open mind municipal convenience 
frequently over-riding all other considerations. 

Again, we have the dust bogy trotted out as an argument 
Fan . the juxtaposition of electricity and destructor works. 

ut surely this is a case of straining out the gnat, for 
engineers ure not unacquainted with the adverse circum- 
stances which attend the operation of electrical plant in 
situations far removed from the marble hall" dear to the 
municipal heart. 

Whilst bearing in mind that the primary function of refuse 
dest: uctors is to destroy refuse, it cannot be gainsaid that 
they have rendered, and will iu increasing degree render, 
valuable aid in electricity generation, though whether to the 
extent suggested by Mr. Adams, only those possessing the 
necessary enterprise and facilities for testing euch a plant 
can determine. | 


Conversion of Cansis У HILE many are endeavouring to have 
into canals jut upon a sound basis, enlarged, 

Electric Railways. and worked by power, preferably elec- 
trically pre duced, Мг. F. F. Bennett, in Public Works, bas 
revived an idea which seems familiar to ue, namely, that of 
drainiog the canals aud converting them into elevtric rail- 


Though we consider it better to rehabilitate the canals 
on water carrisge liner, there is a good deal to be said in 
favour of the sugyested change. Looked at from an electric 
railway standpoint, the canals provide ready-made cuttings 
or embankments level for long distances and not requiring 
much in the way of excavation to connect an upper reach 
with a lower one, by shaving off the top step and filling up 
the lower one. Some heavy work would be needed at such 
places us Lisburn or Slattocks where locks occur in rapid 
series, bat even this difficulty would be minimised with the 
powerful tractive effects possible with electricity. 

The author of the paper points out the neglected state of 
the canals and their various defecte, including the low speeds. 
Tbe latter point does not appeal to us as a very serious 
defect, for there is much stuff that is specially sent by slow 
Seutes in order to save warehouse charges, and the class of 
goods sent by canal can very well afford to be slow. A 
pntant stream of coal can be sent forward by slow boats 
@ that it shall arrive continuously, once the traffic has 
become established from point to point. 
fore, agree with the author that canals have, or can have, 
me future because of their circuitous routes, slow service 
amd shortness of water. The firet is somewhat imaginative, 
fer canals have very largely followed routes which the steam 
mil ways afterwards paralleled. Sped might be improved 
ay electric traction, and water shortage could be made good. 
Kren if circuitous, what must we say for the electric rail- 
ways which it is proposed to lay along their channels ? 

We are told thst the canals pass through the most 
pepnlous and pretty parts of the country. Granting the 
pepalation, is not this equally a plea lor regeneration as 
nals? Some 800 miles of canal route are selected for con- 

ion, with a capital of nearly 9 millions sterling. Where 
= touch tramway routes, they are to be snitably connect d. 


We cannot, there- 


The great feature claimed, i8 the connection of the large 
towns of. Lancashire, Yorkshire, Staffordshire and Warwick- 
shire with London and the intervening districts. ‘lo carry 
out the scheme would call for 43 miles only of additioral 
lines. This provided, the system would serve 30 towns of over 
50.000 inhabitants, with a population within eight miles of 
either bank of over 13 miiliong, or nearly 16 thonsand [er 
mile, a population greater than is found along auy railway in 
England. The North-Western stands first at 10,000 per 
mile; the average for England and Wales is only 2,012. 

The cost of conversion per mile is estimated at £5,697 
and the total cost of conversion and new construction is put 
at nearly five millions. Goods and passengers, at 22. Gd. 
per ton and 34. per passenger mile respectively, are to bring 
in & revenue of nearly four millions, on a basis of the 
average traffic of five of the chief railways. Only 200 
locomotives are to be allowed in all, to work the goods 
traffic. Power stations are to be placed at Aylesbury, 
Nottingham, Birmingham, Leeds and Wigan, ard the 
electrical equipment, including the 200 goods tractors 
and 504 passenger bogies, is to absorb something over 
seven millions sterling. Only 35,000 kw. of plant is pre- 
vided in the whole of the five stations for 800 miles of 
line. Someone has surely blundered!! The ttal cost ів 
b:ought to some 20 millions, and there are to be no stations 
and no station staffa. Thus there would be no porters’ tips!!! 
Estimates are given for working costa, which leave a picti, 
equal to 8 per cent. on the total cost of 20 millions. 

Mr. Bennett’s scheme is practically to convert the caral 
routes into electrically-operated goods railwaya, and where 
postinle to cater for the local short-distance tramway clas; of 
passenger by running tramcars at stated iutervals, He 
dispenses with the ordinary railway station, and with 
sigualling as applied to railways, his working conditions 
approximating to those on a tramway. llis estimates ns to 
passenger traffic, viz., 12 passengers per car-mile, are 
certainly not borne out by tramway experience, and ut 1d. 
per mile, local passengers to tbe larger eus would 
undoubtedly prefer the cheaper fares and greater facilities of 
city tramway systems. This will seriously redace the 
estimated passenger revenue suggested by the author. For 
goods traffic, in addition to the extensive ttorage facilities ut 
present po:sessed by canal companies, we note chat Mr. 
Bennett proposes to ret aside some £1,779,654 for tbe 
pu pose of developing der ots, &c. 

We are inclimd to cons.der Mr. Bennett's estimates 
plausible rather than accurate. He seems to present н go d 


. euge. when he gives tbe capital cost at nearly £24,000 per 


mile, seeing that there is no land to buy and the he. vy 
engineering is practically done. English railways bave 
cost £50,000 per mile. Irish lines, only £13,512 ; Scotch 
lines £47,350. Is £24,000 per mile far wong? 

In fact, he offers canal conditions. Why Lot turn bis 
undoubted energies to the rehabilitation of tLe canals ? 
Parliament would lend a more willing ear, and the oppori- 
tion of the railway interest, if no less, would at least bear the 
suspicion of being more tainted. Railways bave a sort of 
locus stands in opposing new railways; but the canals were 
here first, and the railways are guilty of obvious impertinence 
in opposing the rights of canals. Mr. Bennett's railway could 
not deal with heavier goods than now dealt with by rail, 
while canals could do so. 

There are before us the examples of France, of Germany, 
and of Belgium, to show not merely the importance of canals 
to the trade of м country, but the necessity. May not the cry 
for tariffa, for protection, for other pailiatives of present 
hard times, largely arise from excessive rates for curriage, 
did people know it. Undoubtedly railway charges are 
exhorbitant and fatal to much business. 

The re-instatement of canals with electric power ehculd 
provide an outlet for some of the energy now poing to waste 
from the blast furnaces of this country. Pig- iron would, in 
effect, supply the motive power to baul its fuel and to baul 
itself to market. What is wanted in this country is honest 
pooling of interests, so that the canals may be put in order ; 
во that the поп industry may be improved by co-operative 
utilisation of its waste products, To build a fresh main line 
of railway on а tramway basis is, in оог opinion, of doubtful 
promise, though with some reservations the author has well 
put forward his scheme, 
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THROUGH WHEATSTONE WORKING OVER 
A LINE OF 4,000 MILES. 


By T. W. STRATFORD-ANDREWR. 


TEHERAN is the terminal station of the Indo-European 
Telegraph Co.’s lines, which there join the lines and cables of 
the Indian Government Department, thus linking up with 
the routes through India to the Far East. 

A glance at the map showing the company's line to 
Teheran, clearly indicates that the country traversed by this 
line must have presented many difficulties to the original 
conetruction, as well as to the efficient maintenance of the 
eame. When the nature of the country is considered, as 
well as the number of relay stations and the climatic con- 
ditions, it is surprising that the messages arrive at the 
terminal station with such mechanical accuracy. 

Taking London as a starting point, it will perhaps make 
things clearer to the reader if we describe briefly the line as 
it now stands. 

From London to Lowestoft the company has at its dis- 
posal two land wires furnished by the General Post Office. 
At Lowestoft these wires ron underground, and are con- 
nected, one with a wire in the Norderney cable, the other 
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tenance gangs have to see that this way is kept clear. In 
stormy weather, falling trees are a frequent source of partial, 
if not total, interruption, and flights of wild geese will fre- 
quently cause contacts. 

The most disturbing cause of interruption, however, is 
what is locally called © reifeis.“ a severe form of hoar frcst. 
This collecta on the wires, sometimes forming a sheet of ice 
from one wire to the other, and when oscillation is set up 
by the wind, wires are broken and the iron posts bent over. 
Many remedies have been tried with a view to prevent, or 
at least, ameliorate, this trouble. At first the binding wire 
used to attach the wires to the insulatorg was strengthened, 
but it was found that this caused even greater difficulty. It 
was better that the wires should break away from the insu- 
lators than that the whole line should be destroyed. Later 
a large number of posta was added experimentally, and it 
was found that this additional strength materially improved 
matters, although interruptions still occurred. 

Some two or three years ago the number of posts ona 
small section of the line was further increased, but, unfor- 
tunately in one sense, no reifeis appeared on that section 
of the line, and the length to be experimented with has bren 
considerably increased with a view to ascertain the limit in 
the number of posta required. | 

In Persia, the difficulties that have been met with have 
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with а wire іп the Во Кот cable. These two cables con- 
nect Lowestoft with Emden, on the German coast. From 
Emden to the Russian frontier, land wires are leased to the 
company by the German Government. The country passed 
throngh does not present any features of particular interest, 
and the wires are, as arule, in good electrical condition. At 
the Russian frontier, these wires are connected with a special 
line which was erected for the company by Messrs. Siemens 
Bros., in the year 1868. The route, as indicated in the 
map, shows that the line passes through Warsaw and Rowno, 
both relay stations, to Odessa on the Black Sea. From 
Odessa the line passes through the Steppes and the Crimea 
to the Straits of Kertch, across which the company has 
three submarine cables. From this point the line was erected 
along the north-eastern coast of the Black Sea, through 
mountainous country and dense forests, to Tiflis, From 
Tiflis the line strikes south, passing over a range of formid- 
able mountains and arid wastes to the Russo-Persian frontier 
at Djoulfa ; and from Djoulfa across desert land to Tabriz, 
the old capital of Persia, and on to Teheran. 

The difficulties that were met with in the Caucasus, and 
are still met with, were manifold. Both for the transport 
of the materials and the erection of the line, a way had to 
be cut through the dense forests, and every year the main- 


been of a different nature. In that country wilful damage 
is the enemy to be contended with. The insulators offer an 
irresistible mark for the Persian’s skill with the rifle, and 
the wandering troops of Persians do a great deal of damege 
to the line by shattering the insulators with their large roand 
ballets. 

This long and composite line is only kept in gocd order 
by having а series of control stations along its entire length 
from the Russian frontier to Teheran ; in country where the 
line is particularly liable to disturbance, these control tations 
are only some 30 to 40 versts (20 to 25 miles) apart, and 
when a fault occurs the controllers of the two stations 
between which the fault is located are immediately ordered 
out to remove it. Interruptions are restricted by this 
means to short intervals unless the line for some distance is 
completely dismantled by © reifeis," and this has occurred on 
more than one occasion. 

Method of Working.—Up to the last few years the Mor:e 
system was used throughout the line, and in order to cbtain 
greater speed over the cables, duplex Morse was worked. 
Owing, however, to successive large increases in traffic, it 
was found necessary to find a quicker means of transmission. 
After considering the different systems available, it «as 
decided to make experimenta with the Wheatstone automatic 
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transmission over the section of the Teheran—Odessea line. 
This was in the year 1897. 

Much time was formerly lost with the Morse system on 
account of the re-trangmissions required. It was impossible 
to work with sufficient accuracy unless messages were 
re-transmitted at Emden in Germany and Odessa in South 
Russia, and the greatest delay occurred invariably upon the 
section Odessa—Teheran. The experiments that were made 
with Wheatstone working upon this section were satisfactory, 
but it was found necessary to make additions and alterations 
in the apparatus at the relay stations, of which there are 
four on that section of the line. 

When once the Wheatstone was in good working order 
and the clerks had become efficient in punching up the slip, 
it was found that this section of the line, instead of being the 
slowest, was far more rapid than any of the others, and the 
Odessa station became blocked with homeward messages. 

The Wheatstone syetem, with its improvements, was then 
introduced upon the Odessa—Emden section, and as soon as 


satisfactory resulta were obtained, experiments were made for 


direct working between Teheran and Emden, Odessa being 
utilised as a relay station. The speed over this long section 
was quite as fast as over the Teheran—Odessa section, and 
the re-transmission in Odessa was done away witb. 

It was then found, however, that the Emden—London 
section was quite unable to keep up the necessary speed, and 
permission having been obtained from the British and 
German Post Offices, experiments were made with Wheatetone 
working through the submarine cables and land wires 
between Emden and London. These experiments conclu- 
sively showed that no interference with the other wires in 
the cables was caused, ahd Wheatstone working was intro- 
duced on this section, the signals from Emden arriving in 
London as perfect as they had arrived in Odessa from 
Teberan when the first experiment was made. 

With some misgivings as to the result, it was decided to 
install relay apparatus in Emden with a view to making 

imenta for direct working between Teheran and 
London. Fortunately, this scepticism was not warranted, 
the result being entirely satisfactory. The re-transmission 
im Emden was done away with, it was converted into a 
relay station. and through Wheatstone working between 
Teheran and London in both directions was an accomplished 
fact. | 

It was not long before relay apparatus was introduced 
in the London office. Messages to and from Manchester and 
Liverpool were then exchanged by those places direct with 
Teheran, a distance of 4,000 miles, with 11 automatic relay 
stations. 

Not only has the time of transmission been reduced, one 
may say, almost to a minimum, but traffic is not affected 
nearly to the same extent as under the old system by short 
interruptions ; messages continue to be punched up during 
those intervals, and are put through in large batches at great 

as вооп ав communication is restored. 

At every relay station a Wheatstone receiving apparatus is 
in circuit, and the clerk is able to see how the signals are 
leaving bis station by starting the instrument and looking 
at his slip. If the signals registered are imperfect, and the 
station preceding him reports that they left him O K,” he 
knows that if the line is in good electrical condition, his 
regulation is at fault. By this means there is a check kept 
upon the work during the whole period of transmission. 

At present it is found that one through wire is capable of 
tranemitting and receiving all telegrams between this 
country and India and beyond, handed to the company for 
tranamission, and the second wire is used both for the 
Continental and the local traffic. 

The accompanying map shows the number of wires 

i for the use of the company on the different 
sections, and the names and location of the relay stations, 
which are distinguished by a small circle. 


Birmingham Electric Club.—4A general meeting of 
this club was held at the Colonnade Hotel on Saturday night, when, 
ender the presidency of Mr. J. J. Inniss, a.dozen new names were 
added to the roll of members. o © — 

A lecture was given" bv Mr. W.iBmitb, of the Technical Bchool, 
on “ Aluminium and, its Electricalt Properties.” 


NOTE ON THE “ACCUMULATION ” 
METHOD AS APPLIED TO LOOP TESTS. 


By A. DAVIDSON, Lima, Pera. 


THE localisation of high resistance faults is a matter of 
importance in every-day cable work. and occasions frequently 
occur when such tests have to be taken with a galvanometer 
much less sensitive than the Kelvin astatic type. Even when 
the highest battery power usually available is employed to 
locate a fault of, say, 1 megobm, it is generally difficult to 
arrive at а result with any pretensions to accuracy, unless 
under exceptionally favourable conditions. A very great 
gain in sensitiveness can, however, be obtained by applying 
the * accumulation " method to magnify the indications of 
imperfect balance in Murray's loop test (Jamieson's method), 
page 233, 16th edition, Munro and Jamieson's pocket-book. 

A condenser, c, replaces the usual galvanometer. The 
difference of potential between p and g when the balance ів 
imperfect charges the condenser through the fault. Ten to 
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twenty seconds will usually suffice to allow the condenser to 
take up its full charge. It is then discharged through о by 
means of a suitable switch. The ratio a: ö is then altered 
(or a resistance is added to x or y) until a point is reached 
at which there is no discharge from the condenser. 

The following figures will give ап idea of the sensitiveness 
of this method: в = 3°5 volts, y = 3 obms, z = 5 ohms, 


f = 1 megohm, с = 18 microfarads, о = Sullivan galvano- . 


meter: balance sensitive to *1 ohm in the value of г. 

The principal source of error is that due to leakage at any 
point except in the fault circuit. The thorough insulation of 
the small battery required under any practical conditions is 
not a difficult matter. | 

Although the test is more suitable for locating high resist- 
ance faulta in short lengths of cable, or for enabling one to 
form an opinion whether any low insulation in a length is or 
is not due to a specific fault, it can be applied to locate the 
natural resultant fault of laid cables when the usual connec- 
tions are not sufficiently sensitive with the battery power 
permitted. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


STAND-BY CHARGES AND MOTOR LOAD 
DEVELOPMENT. 


By A. M. Tayton, Member. 
(Abstract of Paper read at Birmingham, December 14th, 1904.) 


(Concluded from page 77.) 


Lighting and Power Combined Development.—Another direction in 
which tbe electric supply has not been developed for all it was 
worth, lies in the fact that many of the supply concerns in this 
country, from some cause or another, bave paid rather highly for 
their plant, and in this sense the system is burdened by what may 
be called “unproductive capital" charges. Any capital expendi- 
ture, whether in plant or in mains, which, if the station were 
started de novo at present prices (and with present plant overload 
capacities) and put down with only sufficient margin to carry it 
s.fely over the next year or two, might be avoided, is unproduc- 
tive capital.” 

If, for example, the feeders of a station are examined one by one 
at the time of the midwinter peak, and the currents traversing them 
and the distributors are noted and compared with the currents which 
they could carry if all loaded to, say, 90 per cent. of their full 
capacity, and if such proportion were found to be only 50 per cent, 
then one-half of the capital locked up in mains is unproductive. 
Again, if these ваше mains could be relaid, at present prices, for 
one-half of what they originally cost, no less than 75 per cent. of 
the capital on which interest has to be paid is uppredactive. 

E 
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The capital cost per kilowatt of maximum demand for both 
generating station (complete) and feeders may, for a station of 
2,500 xw., perhaps be put at about £70 per gw., but there are 
hardly a dosen stations i | the country that have reached this figure, 
and £140 and £150 per xw. are quite oom тос figures. 

In fig. 4 the author shows how that, apart from any reduction in 
* works costs " or total costs, one would be jastified, in the case con- 
sidered, in ‹ ffer ng right away a reduction of 1d. 
per unit, F only the demand would develop 
sufficiently rapidly in consequence thereof to 
compensate in a few years’ time for the losses 
entailed during the first year or two. Fortunately, 
however, the case is not. во improbable as would 5% 
appear from a considera’ ion of the unproductive 
capital” item by itself. The coste of all the 
other items go down with increased output as, year 
by year, the improved prices produce their effect 
in getting more business ; with the result that 
in fig. 4 we covld make an annual reduction in 
price of about jd. during five years, ora total of * 
nearly 154. per unit, apart altogether from im- 
provements in the economical working of the 
station, which any capable engineer would be sure зоо 
to effect in euch a period. ` 

The curve shown is based on a 15 per cent. 
lighting increase and a 30 per cent. power 
increase, or a 20 per cent. combined increase 
in the sales during each year, and the author 
asks whether it would not be expedient in 
the case considered in fig. 4 to secure as many 
lighting and motor customers, on ordinary terms, 
at the present time by offering such a lump sam 
reduction as would recoup iteelf in, say, five years’ 
time at the probable rate of growth of the com- 
bined load. 

Conclusions.—1. It is not safe to offer current 
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5. Investigation of ‘‘unprodactive capital” charges, more 
especially when combiced with a reduction to motor users on the 
lines indicated, may enable the cost of the lighting supply to be 
aleo reduced. 

6. The diagram of stand-by losses will, it is hoped, enable 
engineers t^ better appreciate the relative importance of the various 
losses at different periods of the load, as well as to fix an individual 
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for motor supply for day use at anything below 1d. per unit, 
except under the restrictions indicated. 

2. It is worth while making the offer to consumers of current at 
exceptionally low rates subject to these restrictions, no matter how 
greatly opinions may differ as to their being accepted. 

3. Sach an offer it is in the capacity of апу and every lighting 
station in the country to make immediately, without having to wait 
till they can lay down additional plant aud mains, it being 
understood that the consumer pays for the cost of service 
connectio 18. 

4. Stand-by losses can be turned to account by reducing that 
part of the works cost which is chargeable to ooal by some 30 per 
cent. in the case of supply for motors. 


standard up to which each station should attain, and thereby to 
effect reductions in “ works cost” over and above those considered 
in connection with the motor load. 


APPENDIX. 


Further Explanation of the “ Stand-by Loss" Diagram.— Referring 
to fig. 5, which relates to mechanical and electrical losses in the 
engine and dynamo of а 200-xw. set by Messrs. Allen & Oo., the 
construction is as follows :— | 

Draw A в, representiag electrical horse-power ; o D, representing 
brake horse-power ; x F, representing indicated horse-power.. 
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Produce a в toa; join др and produce it to н; produce m F to x. 
Bet ‹ ff above > an ordinate, F м, equal to F D, and draw through м a 
line, x L, parallel ёо >к. at 

The fie ure 4 B P Е, which represents the combined mechanical 
and electrical losses, may be split up into two parte, viz., a part, 
AF D, which is constant at all parte of the load, and a part, AB D, 
which is nal to the lad. 

By assaming—which is substintially correct—that the frictional 
and electrical losses in a 400-xw. set at full load are double that 
which they would amount to in а 200-xw. set at full load, we may 
prolong the diagram indefinitely for any number of engines in 
parallel up to tbe limits of the s'ation, adding one shaded parallelo- 
gram for every additional 200- Kw. set thrown in, or two parallelo- 
grams if а 400-xw. set be thrown in. 

The eame principle isapplied to the boiler diagram shown by the 
before transferring it to fig. 3, and ina still simpler form 
the steam consumption diagram of the engine. 

To know the component sources of the loss is immaterial; all 
that is necessary is to know the total loss, and divide it up into a 
Labrie which is a constant and a portion which is proportional to 

(Mr. Taylor sends us the key diagram, shown on р. 86, which 
wes exhibited at the reading of bis paper, and is intended to 
illustrate more clearly the principles on which fig. 3 ia constructed. 

The d is virtually the central part of fig. 3, considerably 
enlarged ; though it differs somewhat from the latter in that the 
feed pamp losses and steam main (and branch) losses are plotted 
above the envine steam consumption instead of at the foot, as was 
done in fig. 3; also in that the cooling tower fan нр. is plotted at 
the foot of tber n.p. d instead of above as in fig. 3. 

To enlarge the key diagram (which applies only to a single engine, 
a single boiler, and a range of steam pipe, with branches) to deal 
witb numerous engines and boilers in parallel and all unequally 
QA те require to apply the principles enunciated in connection 

The key diagram sbows that, owing to stand-by losses of 
various kinds, 115 r.g.P. are developed, 4,000 lb. of steam are 
generated, and 700 lb. of coal are burnt hourly, in doing nothing 
but IDE tbe bus-bars alive, the external output of the station 


Mr. Taylor asks us to state that he has a few copies of his paper 
left, which he will be pleased to send to any station engineers who 
are interested in the above diagram] 


i 


During the reading of his paper, Mr. TAYLOR gave the following 
additional information :—He laid stress on the importance of the 
diversity factor, and said that he found it to be equivalent to the 

of the load factor for the individual motor under con- 
sideration, illustrating his meaning by diagrams. The system of 
ebarging a low rate to consumers who agreed to take no energy for 
motive power between certain fixed hours during the winter months 
had proved a great success in Montreal. About 30 per cent. of the 
total Н.р. connected was rolely on this basis. The charges 
varied from £9 12s to £13 per H.P.annum. Tbe system had been 
in operation four years, during which time it bad not been found 
to recautions to ensure the switching.off of the 
load at the times, beyond those mentioned in the paper. 
They also sold power to small consumers for intermittent use at 
Id. per E P.-hour, plus a fixed annual charge of £8 per E P. installed. 
The load factor at Montreal for the month of June was 75 per cent, 
and was practically the same throughout the year. 
the discussion, Dr. Sumpyur said that electric motor 
¢ was delayed not s0 much by the competition of good 
rival systems, as by the reluctance of owners of old and bad plant 
to change to a more efficient system. The amount of coal wasted 
ів вась old plants was enormous. 

Mr. V auDRBY said thatthe proposal to cut off supply during the peak 
of the load, presented difficulties. It was not possible to conceive that 
the average works would be willing to shut down, as had been pto- 
posed, especially as the amount of energy used forms only a small 

of the total works cost. Even supposing the peak load 
to be cut off, he did not believe it possible to bring the charge 
below 1d. per unit. With reference to the Montreal supply schemr, 
be did not consider £9 12e. per horse-power-annum as at all a cheap 
ra^e nodo r the circumstances. | | 

Mr. JECKELL (Coventry) questioned Mr. Taylor's assumption that 
1виР.-һопт required 1 unit of electrical energy. Не did not see 
wby the restricted hours system should not be offered to consumers, 
bof the circumstances existing in each town would bave to 

be considered. In Coventry it would not answer, aa the chief trade 
wee à seescn's trade. They never bad the full motor load super- 
on the lighting load. 

. CEATTOCK (Birmingbam) raid that at Bradford they bad had a 
eale of 1d. for continuous, and 2d. for intermittently loaded motors. 
By continnons they meant that the motor must be running all дау 
whether actually leaded cr not. Не had known people to run all 
day on no load, in order to obtain the low rate. The average rate 
wes1$4. Under these conditions, they found tbat the motor load 
jest paid for itself. He felt sure that a charge of 1d. per unit, 

restzictione, would not pay. It might at first, but, after the 
load had developed, the average price received per unit would fall 
to too low a value. Switching off consumers at certain he urs might 
do in trades where firms could pick their nen. He ventured to 
think that ihe good results obtained in Mcntreal were traceable 
to the fect thet they had no trade unions. The unions insist on the 
zen воз ўор ceriain be urs, which cvejlap the peik of the losd 
curve. Gas compenies did not restrict the hours during which gas 
engines might be run. | 


Mr. R. P. Wfrson (London) said that a load that did not overlap 
lighting or necessitate capital expenditure, was nothing more than 
a by-product. If gas companies’ by-products were saddled with the 
cost of producticn on the same liner, there would be no market for 
them. At Blackheath, they were supplying electricity to several 
large fir.ns at 2d. per unit, except between 5 p.m. and 10 p.w., when 
the price wse 6d. He found that manufacturers could almost 
always alt -r their hours to suit the price of power. 

Mr. 8HawFIELD (Wolverhampton) considered it commercially 
eafe to offer a low price for motive po ver. At Wolverhampton the 
cost of production was much less than that mentioned. He found 
tbat the load factor was greater in the case of motors than 
tram waye. 

Mr. Рвгногв (Burton-or-Trent) thougbt the total charge to 
consumer of two-tbirds of a penny per unit was a very safe valv ·, 
which might well be reduced. He aleo sucgested that the £70 
additional capital outlay at generating station per ку. at motor, 
was high. 

Mr. Мовсом considered tbat there was a strong case against 
shutting down at certain fixed hours. He bad some figures relating 
to a factory in which the macbinery was driven by electric motors. 
For every £1 worth of manufactured goods sold, they consumed 
about one unit of electrical energy. As one of the chief things 
was to get stuff ont of band quickly, there would have to 
be a proportionally heavy drop in cost per unit, in order to make it 
worth the while ofa manufacturer to shut down his works. 

Mr. FENNELL (Wednesbury) said that tbe proposal to supply elec- 
tricity to day users only, at a low rate, had been carried out for the 
past nine months at Wednesbury, and that two-thirds of their motor- 
load was already supplie! on that system. To the long-hour uter 
they offered as an alternative the maximum demand syrtem. They 
had no difficulty in connection with the time of cutting off supply. In 
dealing with large manufacturers, he bad found a difficulty in honestly 
recommending them to t-ke electricity at even ld per unit, where 
it was proposed to run a 50-H P. motor, say 60 hcurs per week at an 
average icad of, say, 30 B.P. 

Mr. HorpEN said tbat he could name a number of cases where he 
thought the proposed low rate with restrictions would be accept- 
able. In some wood-working fac'ories, the machinery was only 
used three or four days per week, and in cases where power was 
required out of doors, hoisting, for instance, the machinery was only 


" used during daylight hours. 


Mr. ARTHUR WRIGEr. in а written communication, referred to 
the success of the Reason Manufacturing Co.'s time switch at 
Brighton and other towns. At Brighton there were now 225 of 
these instruments in actual use. The question of diversity factor 
could not be treated except by the method of probabilities. Hecon- 
sidered 5 а better average figure than 14. At Stepney the fog 
peak load bad never cqualled the eveoing peak load. 

Mr. Оввівттв (Brighton) in a written communication, said the 
system they used was most successful] in every way. They 
fortunately had a large and steady demand for lighting in the 
evening, and tbe standing cbarges being met by the higher rate 
charged for this lighting, they could at a profit, supply energy at 
1d. per unit to day-load consumers. | 

Mr. беовоз WILErnson, of Harrogate (communicated), did not 
agree with the figures regarding pas consumption upon which Mr. 
Taylor had based his comparisons. He referred to the suction gas 
plant, by means of which gas is produced in a very simple form of 
producer, by the suction of the engine piston itself. In his opinion 
the pror companies had more to fear from competition introduced 
by the ordinary gas engine and saction producer plant, than from 
any other competitor. _ з | 

Mr. TAYLOR, in bis reply, with reference to the objections that 
had been raised to cutting cff the supply at certain fixed times, 
thought tbe best answer be could give was to call their attention to 
the places where this system had been successfully adopted. At 
Brighton they were selling 750,000 units by this method, using 
time switches made by the Reason Manufacturing Co. As regards 
the high prices charged at Montreal on the reatricted-hoars sy ste m, 
where this was not adopted, the charge was no less than £17 per 
H.P.-annum, the consumer being at liberty to use full power day 
and night. The question of lubricant was such a вше! item tbat 
he had simply put in an amount amply sufficient for all purposes, 
and the same for each system. In reply to Mr. Shawfield, in cal- 
culating the charge to the consumer under Case 1, he had considered 
a small lighting station of 2.000 Kw. capacity with no traction load. 
In reply to Mr. Pringle, Mr. Taylor ssid that the figure he bad 
assumed of £70 per xw. in fig. 4 was for cost of a new station and 
maius, not for cost of extending. Bat probably the latter was the 
more correct way of looking at it. As regards Blackheath, he 
thought that it was a most unsafe proceeding to allow consumers to 
remain on the cheap rate till such a late hour as 5 p.m., aud he under- 
stood that at Aston the motor and lighting loads had clashed to a 
very considerable extent. 


ELECTRIO DRIVING OF TEXTILE MILLS. 
Discussion ом MR. WoopHousz's PAPEB. 


Mr. R. H. Campion said that he had found that where motors 
were used, a good deal of the power was still taken by belts, 
and it was extremely difficult to get a man to go to the extra 
capital «xpenditure to put a motor ір, on other floors. It was not 
feasible to put a motor on every machine, as tbe capital expenditure 
then came far greater than any increased gain in efficiency. 
The fluctuation obtained on different machi) «s was considerable, 
even with fly-wheels on the sbafts. In Lancashire he went 
thoroughly into the question of supplying milis, and found that, as 
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they do not work late there, due to employing so many women, the 
lighting was hardly worth having from a load factor point of view. 
In Yorkshire they bad a good deal of competition with scetylene 
gas. Mill-owners were interested in ‘acetylene gas, and they had 
not been able to induce them to take arc lamps. The heating of 
mills by gas was an important point whicb they had a good deal of 
trouble to get over, as the hest obtained from the gas was decidedly 
a benefit. Another question connected with electrical driving was 
that, as a yule, steam was required for other purposes, such as sising 
machines and dye-pans; and if boilers were already there, the 
manufacturer, of course, wanted to put them to the best uses. 

Mr. 8. D. Scsorrm up said: — At present it was a moot point 
whether electrical driving was economically applicable to factories, 
as it did not offer the same advantages as were obtained in iron 
and steel works, shipyards snd otber places where power was 
required over large areas. Ina modern factory, witb a suitable 
condensing engine, using high-pressure superheated steam, the coal 
and wager cost per brake horse-power, would com very well 
witb results obtained in central stations, If small motori. each 
driving one machine, were substituted for sbafting, the efficien 
would be reduced, and the capital expenses would be increased. A 
short time ago it was stated by Mr. Morley, of Messrs. Cole, Mar- 
chent & Morley, that the overall efficiency of а factory which he 
had tested, including the losses in the engine, was 75 per cent. 
'There was no difficulty in competing with any other form of prime 
mover in installations requiring up to 100 B.H P. Above that, local 
circumstances must be considered before arriving at any decision. 
With modern plant, taking from 500 в.н P. upwards, he did not 
think much better reeulta could be shown wben taking energy from 
the public supply mains. Reference had been made to large 
electric installations for textile purposes in tbe United States and 
on tbe Continent. It migbt be that coal in those districts was dear 
and water power cheap. In one respect electric driving was cer- 
tainly advantageous to the manufacturer. A case came under his 
observation a short time age, where a firm desired to run four or 
five framen night and day for two or three monthe. There were 
80 or 100 frames besides ctber machinery, and they had no system 
of clutches and couplings with wbich the idle shafting could be put 
out of gear, so that if these frames were run at night, they would 
have to run the 700-1.H.P. engine and tbe whole of the shafting. 
In this case it was far cheaper to hire or purchase motors and take 
energy from the supply maine for running these few machines. 

Mr. J. W. Dawson said :— With reference to driving motors from 
4 to 1 B. p., the author hed taid the efficiency might perhaps be 
80 per cent. Very often the small motors did not come up to that, 
so that if one of these were put to every machine the loss would 
be perhaps more tban the loss in a line of sbafting. In a number 
of mills in Switzerland they drove line shafting on each floor, but 
did not go in for sub-division. One would like to know to what 
extent one could sub.divide. It was very difficult with machinery, 
to get the makers to say wbat power their machines took. In 
one саве the makers said it would take 100 н.р., but as a matter of 
fact, 40 H P. ran it very well. 

Mr. P. RosL O said that the money invested in the driving plant 
should be debited with the same interest as tbe driven plant was 
expected to return. If 10 per cent. were allowed for interest, 
FB per cent. for depreciation and 3 per cent. for repairs and upkeep, 
thena mill taking power from a supply company should make a better 
return than a mechanically driven mill. Referring to the 75 per 
cent. overall efficiency quoted by a previous speaker, it could only 
be correct for a short time, as there was nothing to check and 
localise the growing friction as the bearings wore or dropped out of 
line owing to the change of weight on the different ficors, whereas 
with an electric drive with suitable instromente, increase in friction 
could at once be localised and remedied, the efficiency being kept 
practically constant; doubtless old mills showing 30 per cent. to 
50 per cent. loss row, were quite good when first started. 

Mr. Н. Dioxrnson said he wished he could see some means of 
being &ble to supply these mills, aa there waa no doubt that there 
was a tremendous amount of power required. If they could only 
arrange with the mill owners to shut off all their machines earlier 
at night, and before the peak load, they might tackle them. We 
would, bowever, have to charge about $d. per unit, and he did not 
see how it was going to be done at present. 

Mr. W. Еммотт said he bad come across several cases where a 
considerable amount of coal was wasted simply through line ebafting 
not having the hangers properly in line. He hsd been unable to 
make any headway with the insurance companies ; bis experience 
was that one bad to pay what rates they settled. 

Mr. W. B. Моорносве, in reply, said that it was very difficult 
to compare costs and only where the horse-power and the load 
factor to be expected were well known, could this be done. As to 
the 75 per cent. efficiency, tbe average in ordinary working of mills 
was 50 per cent. mechanical efficiency. He had some figures of costs 
of various mills, and he bad tried to calculate the equivalent cost of 
tbe present driving, assuming tt eir capital charges to be 12 per cent. 
In one case with 63 LR. . the equivalent cost was 164.; 
another with 26 LH.P. gave 1:84d.; a larger mill with 
240 rH.P, :'9d.; two smaller mills, :88d.; and one—ratber 
a bad case—1:25d. If the charges were calculated for a load of 
between 1,000 and 2,000 E. P., they came out at about 55d. running 
60 hours a week with a steady load. If the manufaturer charged 
his capital up properly, it was costing him ‘55d. per unit, but as tbe 
majority of mills bad not added this to their costs the equivalent 
cost per unit was something higber. Supply engineers should be 
able to find a good many customers at £d. or 1d., and the majority 
of small mills of 300 or 400 н.р. could afford to take energy at these 
prices. The extent of sub-division depended much on the 
particular kind of machinery driven. He did not think it paid to 
uso smaller than, say, 5-н.р. motors except in very special cases. 


He had obtained some American figures of costs but found them no 
good for comparison. It seemed that they were prepared to pay 
more over there, the cost per I. x. . per annum ina modern mill 
being a figure that an Englishman woald be surprised at. 


THE COMBINATION OF DUST DESTRUOTORS AND ELEC- 
TRICITY WORKS ECONOMICALLY CONSIDERED. 


Tux discussion on the above paper by Mr. W. P. Adams was con- 
tinued on two evenings, unfortunately long 

It was very generally admitted that the author's paper was the 
result of considerable labour and stady on his part, quite justifying, 
in fact, a member's impression that he was an enthusiast. As was 
anticipated, a considerable divergence of opinion existed as to the 
author's assumptions in preparing the numerous diagrams of refuse 
consumption contained is paper; and although the majority of 
engineers will be tempted to allow some discount off Mr. Adame's 
figures for “unite per ton,” yet, to give the autbor bis due, the 
Hackney load diagram for November 6th, 1902, when no coal was 
burnt, and when on tbe peak some 104 units per ton of refuse 
were obteined, proved somewhat of a “dark horse,” in regard to 
which members were discreetly silent. 

Following somewhat on the lines of the criticism of this paper 
which appeared in the columns of tbe ELECTRICAL Review at the 
time the pa was read, Mr. W. R. Coopers (and Mr. Hieonrmrs 
more briefly) contested the author’s figures for coal consumption 
at the peak losds—if less coal than the average given were 
consumed, the high refuse values would be reduced. Allowing 
1:2b lb of steam per pound of refuse as an average 
being 2,800 lb. per ton or 28 Ib. steam per unit (at 100 unite per 
ton of refuse) an excellent result is obtained; in the case of 
(fig. 17 of the author's paper) it becomes 29°6 lb. steam per unit 
generated as compared with 64 lb. steam unit from coal. 
Similarly, in tbe case of Hackney, 187 lb. of steam per unit are 
required with refuse as against 30 lb. of steam per unit with coal. 
In fact, the author obtained excellent results from refuse and very 
bad ones from coal—the latter having, on bis showing, only 2°8 times 
the value of refuse. 

Tbe author subsequently quoted Mr. Gilee's paper before the 
I.E.E., Manchester Section, as showing that bis aversge figures for 
coal consumption were, if anything, rather low; he also pointed to 
a Hackney diagram, where coal was consumed only at the peak, 
which in that case was the average figure. In the case of the 
Fulbam diagrams be declared that there was not much difference 
between peak and average coal values, and that less refuse was 
actually consumed than was shown. 

Mr. твом suggested tbat the high refuse figures were due to 
efficient burning. The low coa] value was due to banked fires and 
other in efficient methods of burning it; the banked fires could be 
avoided if more trust were placed in the destructor, or as a stand- 
by the boilers could be fired with petroleum refuse. 

The location of а destructor, as affected by the position of an 
electrical generating station, produced a considerable divergence of 
opinion. 

Mr. Newton RUSSELL suggested that land in the centre of a city 
was too valuable to be employed for such a purpoee—even if it did 
not prove a nuisance; Mr. Cooper considered that the destructor 
ehould be outside, and tbe electrical works inside the town, and 
Mr. Watson favcured the destructor being within the area, on the 
score of carting ooste, &. 

If the dsily papers are any indication, the destructor is equally 
obnoxious, either on the outekir!s of a city where usually residential 
property abounds, or in the centre where land costs are high and 
collection costs low; while one cannot be sure that possible vibsa- 
tion and smoke troubles, facilities for extensions, &c., do not turn 
the scale in favour of an outside location for an electrical generating 

lant. 

4 It has been frequently urged that a destructor is not the 
most favoured ne igbbour where electrical machinery is in use on 
account of the dust-laden atmosphere; needless to add, destructor 
advocates exclaim “по case" and point to actual working results. 
Mr. HiaHriBLD pot in the usual plea, and was confronted later 
on by an apparently forgotten statement in a paper read by himself, 
some years ago. 

Mr. NEwrox Russar pointed out methods by which the great 
bugbear, clinker, could be reduced from its present proportions 
(30 per cent.) down to а mere 17 per cent; we believe the residue is 
termed “treacle,” a name suggestive of furnace slag, and that Mr. 
Russell experimented with a small furnace fitted with a 3 in. air 
blast. 

It waa pointed out that an electricity works and a destructor 
plant do not maintain corresponding proportions as time goes on 
—the former outstrips its neighbour, and complications ensue; 
further, although the refuse certainly has to be burnt, the 
destructor by no means saves labour at a generating station. 
Btorsge and sorting of any kind were discountenanced by all 
speakere, Mr. Adame disavowing any suggestion in that direction, 
and meLtioning that it wonld be imposible in a plant dealing 
with as much as 10,000 tons of refuse per annum. 

The autbor resolutely stuck to bis guns, and we shall look 
forward to the results of continued investigation on his part. 


The Junior Institution of Engineers.—On February 
9rd a paper on R ¿cent Developments in Electric Lighting“ is to 
be read by Prof. H. T. Davidge, B.Sc., Wh. So., M. I. H. H. (Member). 


rea 
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CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
чай the following week. Correspondents should forward their rom- 
munications at the earliest possible moment Мо letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Photometric Methods. 


Central station engineers owe a debt of gratitude to 
Mr. Lancelot Wild for pointing out, in his article published 
in your issue of January 6th, how the various troubles which 
beset the photometerist may be overcome. 

With all Mr. Wild says as to the superiority of the glow 
lamp as а standard of light over the Pentane, I am quite in 
agreement, and certainly consider the latter, in the hands of 
the ordinary user, to be but little better than the venerable 
* Parliamentary Candle," 

Mr. Wild's means of rendering the photometer scale 
direct-reading is certainly a step in the rigut direction, but 
does not, in my opinion, go far enough. Instead of placing 
the standard lamp on one side of the photometer and the 
lamp to be tested on the other, a far better arrangement is 
to fix the standard lamp—as described by Mr. Wild—in the 
right-hand lamp-holder (aay) at the point on the scale 
corresponding to its candle-power, and to place in the left- 
band carriage another lamp whose candle-power is immaterial. 
The latter is now moved until a balance has been obtained, 
when the standard lamp can be replaced by the lamp to be 
. tested, the scale being then direct-reading. 

This method has two advantages over that recommended 
by Mr. Wild. In the first place, the standard lamp is only 
used for, pe-haps, a minute in all, instead of being run 
throughout the test. In the second place, stray light and 
reflection from walls, &c., automatically cancels ont, except 
that given from a bright surface directly behind the right- 
hand lamp (in the instance taken). Further, any want of 

between the two sides of the photometer itself has 
no inflnence on the accuracy of the readings. 

This method was introduced by the writer some three 
years ago for use with а small portable photometer, the 
problem in this case being. to produce an unenclosed photo- 
meter which could be used in an ordinary room. Experi- 
ence showed that, when worked on the lines indicated above, 
resulta accurate to within 2 per cent. could always be 
obtained. Since that time, all the photometers designed by 
the writer, whether for laboratory or porteble use, have been 
worked on, this principle. 

Mr. Wild rightly draws attention to the advantages of the 
* Flicker " type of photometer in all cases where great 
differences of colour exist; my own opinion, however, is 
that it is not quite so accurate as the Trotter type for 
ordinary glow-lamp testing. When Mr. Wild says, further, 
that the next best photometer is the grease spot, I certainly 
cannot agree with him. That good work can be done with 
it by an experienced experimentalist is not to be denied, but 
that is hardly a fair criterion, and, even then, two readings 
have always to be taken, as it is essential to measure from 
both sides even when all the testa are made from one side of 
the photometer, as recommended above. It might, at first 
sight, be thought that in this case some allowance should be 
made for any difference which might exist between the two 
sides of the grease spot, but this is found in practice to be 


impoesible. 

As regards the effect of stray light and reflection, there 
se several simple methods which Mr. Wild might bave 
mentioned, by means of which all errors arising from this 
came may be avoided, but to discuss them now would occupy 
too much of your valuable space. 

Kenelm Edgcumbe. 


London, E.C., January 11th, 1905. 


Water-cooled Rheostats. 


In your issue of January 6th Messrs. Henry Lea & Sons, 
Birmingbam, seem to be at a loes to know why it is that 
with the Weber testing resistance they cannot get as much 
current as they would expect through a certain sized wire 
resistance. It would appear from their calculations that 
they, have not taken any temperature coefficient into 
acccunt, and although the temperature of the water may be 


normal, it is quite possible for the interior of the wire to 
assume a very high temperature when working with very 
high current densities. I have myself used a similar means 


.of dissipating energy, and have found the tensile strength of 


the wire to become considerably reduced when the current is 
passing, which would tend to confirm what I have just said, 
viz, :—the existence of a high temperature inside the wire. 
Also, when the wire has been in use some considerable time, 
it tends to become very brittle, which would again point to 
the same conclusion. I think this may be the means of 
assisting your correspondents in their difficulty. 


David Smith, 
Chif Assistant Engineer. 
Tunbridge Wells, 
January 12/h, 1905. 


I can confirm Mesars. Lea & Sons’ experience of the above, 
as іп a test І made some two years ago on a 300-H.P. gas 
engine the power was abeorbed in this way, and was quite a 
revelation after using the “ tubs.” 


Manchester, January 12th, 1905. 


H. Mensforth. 


Tabloid Electricity. 


I live in a small and very scattered village, in which very 
good water-power is available at an old mill. A proposition 
has been brought forward to light the place by electricity, 
but it is practically sure to fail on account of the first cost 
of electric mains and wayleaves, which will be unusually 
inconvenient to obtain, and the difficulty generally present in 
connection with such schemes, that many of the house- 
holders are tenants on short terms and therefore cannot 
afford to wire their landlords’ houses at their own expense. 
The landlords in their turn are unwilling to incur the 
expense, in which, I believe, they do not differ from landlords 
in other parts of the country. I would be glad to have your 
opinion, or that of your readers, as to whether the following 
scheme would be practicable. 

The root principle is to bring the electricity round on a 
cart, and to deliver it at the door, like the daily milk. "The 
idea might be carried into effect by having a much smaller 
generating set than might otherwise be required, which 
would be charging storage batteries day and night. This 
generating set would be driven by the old mill wheel. The 
storage batteries would be of small size, and each.arranged 
to fit into the base of & specially designed table lamp, which 
would be supplied by the undertaking, and which might, if 
found convenient, be worked on the penny-in-the-slot prin- 
ciple. The undertaking would call at each house every day 
with an electrically-propelled motor-car, bring away the spent 
batteries, and hend in newly charged batteries in exchange. 
It would be quite practicable to call at every house in the 
village in the course of the morning with such a motor-car. 
All the difficulties inherent in an ordinary distribution scheme 
would be avoided if this project be really practicable, as 
tenants would merely pay for the hire of the lamps and the 
electricity they used, and would avoid the expense of wiring 
their houses, while at the same time a large saving would be 
effected in the capacity of the generating plant, which I 
think need not be more than one-third of what would be 
required iu the ordinary case, and also by the saving in 
mains and way leaves. 

I would consider it a very great favour if yon or any of 
your numerous and well-informed readers would be kind 
enough to say whether such a scheme is practicable, and 


. whether they know of any company or firm willing to go 
into the matter with a view to practical working. 


Greenhorn. 
January 13th, 1905. 


Glow Lamp Pendulum. 


On page 55 «f your last issue there is a description aod 
illustration of “ A Glow Lamp Pendulum for Workshops.” 
I should feel obliged if you would kindly allow me to state 


that this device was patented by me in Eogland in September 


last, preceded in June last by a patent for another and 
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better form. With your kind permission I shall shortly be 
sending you particulars and photos of both fur insertion in 
your journal. 
| Henry Lea. 

Birmingham, January 14th, 1905. N 


Unipolar Dynamo. 


Т am glad to see the question of Hux-rotation raised by 
Mr. Wolfe. It would appear that the armature current 
reaction would tend to distort the field, but since the 
permeability is constant (as opposed to the usual type), this 
flax rotation would only appear to generate eddy currents 
when + or — accelerating. There is no doubt that the 
angle of flux-direction would be distorted out of the normal, 
and the field weakened by the very small amount of 
increased air gap, but here experimental reault is wanted. 

In reply to Mr. Wolfe’s query re diminished в, the 
general formula explains iteelf. Certainly ore can get more 
B by piling on amp.-turns, but I assumed this had already 
been done, by using the word limits.“ It 1eminds one of 
the “ more jam to finish the bread " argument. 

I hope that many more correspondents may be induced to 
contribute their practical experiences ; I am not aware that 
the series-circuit, non-moving circuit machine that I hinted 
at, has yet been tried, and should like to elicit the opinions 
of practical experience on this point. ae 


- 


Nernst Lamps. 


In the interesting discus ion going on in your paper re 
Nernst lamps, most of your correspondents seem to look on 
the new type of }-amp. filament with disfavour ; may I be 
allowed to say a few words in defence of the same ? 

I have had a good deal to do with this type of burner, 
and as compared with the old pattern, I consider that it has 
considerable advantages—it gives more light and a better 
distribution.. 1 bave had very little trouble with the fila- 
ment “ shorting ” ou to the heater, and very few lamps indeed 
in which the heater hus given way. One or two. have 
“ shorted ” on to the heater, but only when the burner was 
getting rather old and when lamps were burning at an angle 
of ubout 45°. 

Another udvantage of the new type is that it lights up 
quickly: These lamps are burning with 220-volt burners 
and 20-volt resistances on a circuit which is often for hours 
at 240 to 245 volte, yet the average life is well over 400 
hours. 

Diavolo. 


In reference to the above controversy I should like to out- 
line my own experience. I supply Neri st lamps to different 
curtomert on different systems of supply. One customer whom 
J hesituted to supply and to whom I positively refused to 
guarantee such lamps on account of the reputed variability 
of the pressure on the maiis (which receive energy from a 
private source of supply) got excellent results. In fact, I 
have never had a burner or resistance prematurely give way 
on this firm's mains. On the other hand, my customers on 
the town supply get deplorable results ; on investigation, I 
have come to the conclusion that this is due to bad 
balancing, or, rather, the absence of any attempt to balance. 
I found, on testing with a voltmeter, that whilst one side 
recorded only 205 volts, the other pair had a pressure of 235. 
I should like the opinion of your 1eaders on this matter, 


whether anyone has ever come across such an example of 


Council b'uodering and incompetency. Do not, Mr. 
Editor, give the name of our town, as I intend to draw ihe 
Council's attention to this matter in a quieter manner than 
through the medium of the Press, 

i Amused, 


Inquiries for Municipal Engineers. 


I am the pe son who has cmmitud the unspeakable 
offence of asking certain electric light and destructor engi- 
псегв for information which could not otherwise te got at. 


“ Destructor in your issue of last week hinte that I sought 
the details under your authority. This is not the case; I 
merely stated to the effect that they were required for a 
paper intended for the ELEcTRICAL REVIEW, the editors, 
of course, to decide on receipt of this paper whether it was 
worth publishing. As the editors are aware, I have contri- 
bated other papers in this manner during the last four years, 
tuking my own risk as to whether they would be inserted or 
not. ‘Destructor ” also as good as accuses me of seeking 
knowledge from other engineers in order to be able to write 
this paper. I am, however, conceited enough to imagine 
that I could teach many of there engineers at least some- 
thing concerning the running of a combined plant, and give 
most cf them food for experiments, thcught and valuable 
discuesion The sole object of the circulurs was to be able to 
compare the different station and destructor resulta on 
exar(ly the same basis—a thing very hard to do by the 
ordinary published results (or imaginary resulte), aud not 
hitherto done in any paper dealing with this subject. 

Some of the engineers written to have been very kird in 
either supplying or promising to supply me with the figures. 
Others have exercised their } erfect right to refuse them in a 
courteous, gentlemanly and business-like manner. One man 
—a perfect stranger to myself, by the way—answered my 
request in the following manner :— 


Dear Sir,—In reply to your circular letter, I have neither the 
time nor the inclination to supply you with the information asked 
for, and I think it is a pity you have nothing better to do in your 
own departme:.t.— Yc urs, &c., i 


People may, naturally, find it hard to believe that a 
mau entrusted with the working and management of a 
large lighting and destructor plant would write such 
an ignorant and hysterical letter. I am, however, sending 
the original letters to the editors so that they can answer 
for same. 

I took the trouble to explain to this gentleman that 
neither were the circulars written on the type-writer 
belonging to the Corporation, nor wus the paper being 
prepared in the time of my employers, but during my spere 
hours—I might have added with truth, at the request 6 
some of my employers." 

Destruetor and Lighting. 


Is Steel Conduit Wiring Doomed ? 


Replying to Mr. Mahood, who is an curnest disciple of 
steel conduit, I would draw his attention to the second para- 
graph of his letter, in which he says he has never expeti- 
enced any of the ills or defects I mentioned, but at the same 
time he goes on to say that he has never had any difficulty 
in rewiring or repairing installations. I would ark Mr. 
Mah: od why he hns rewired ага repaired installations if he 
has not ехрегїепсей any failures. 

Mr. Muhcod acknowledges the fact that ills and defecis 
will occur under certain conditions, brought about by prices 
being cut very fine and the employment of unskilled laboar, 
and he aske, is this the fault of the system? 

Well, if the conduit system cannot be installed in a proper 
and efficient manner without exorbitant cost, and if there is 
any other system which will give satisfaction at a moderate 
cost, and which may be the cause of inferior work being put 
in conduit installations to compete with that system, then, 
if not a fault of the system, it is a disadvantage. 

How does Mr. Mahcod make oot that wood casing i$ 
neither a mechanical nor an electrical protection ? 


Since wood casing is a better insulator tl an a steel tube, 


it can surely claim а little credit for electrical prot«cticn, ав 
to into late is to protect. 

I agree with '* A. M." when he says the merits and demerits 
of various wiring systems and devias must be boldly looked 
in the face. 

It was principally with the idea of finding out which 
system of wiring ів the mcst perfect :nd satisfact« ry from 
every point of view that I started this discussion, aud I 
thould bke to know the opinion of some of cur central 
station engineers оп the subject. | 

I would inform “ A. М.” that, asa rule, I have never go 
as good tests on conduit installations, even when new, as I 
have on casing jobe. ` 
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With “ A. M.'s" idea carried out, i e., 1th thickness of paper 
lining in condaits, the cost of conduit systems would go up 
to a still higher figure, and it would mean increased 
external diameter of tubes for a given internal diameter, or 
cable space, apart from the extra labour in erection, chasing 
of walls, and cutting away floor joists, thereby weakening 
the same—a matter which is of very great importance in 
many buildings, and which cannot be altogether overlooked. 

H. Moss. 

Birmingham, Jan var 17th, 1905. 


The Dignity of the Profession. 


I was glad to nete © Turbo's” rein ks, also the letters 
of a “A Deep Thinker” and “ Two Central Station Engi- 
neers.” | 

With reference to the letter signed ** Impudence” (which 
I regret I was too late to answer last wiek), I can only 
remark that the writer bas entirely miseed the point of my last 
letter. Т feel sure Mr. Heron lesigned because the jointer 
appointed was ло! а capable man. I, for one, am only too 
рза to see anyone who really takes an interest in bettering 

imself, get оп; bat (I do not know whether my experience 
is exceptional) in 11 years’ experience of jointers, &., I have 
come acroes very few whose ambition raised them above the 
ability to muke a joint (under supervision) ; the ambition 
of moet jointers seems to be to spend all their time (and as 
much of their employer’s as possible) in the refreshment 
direction. 

Another point is this: presuming it were possible for 
one of these men to render himself capable of taking a 
higher position, by all means give it to him ; but please let 
it be at the same salary that an experienced and capable man 
ought to get; not (on the score of economy) at a salary that 
no telf-respecting man would think of accepting. 

It is these “ half-and-half” men (together with work-for- 
nothing sons of aristocrats) who have brought the profession 
down to what it is to-day. 

May I quote an example of what I mean ? 

In a certain station in which I was engaged as deputy resident 
engineer, one of the jointers, specially favoured by influential 
friends, was appointed assistant shift engineer. Whilst in 
this capacity, he succeeded in blowing off the end of a 9-in. 
steam main, together with the branch pipes of two working 
boilers. He managed to get this blamed on to one.of the 


works attendsnte, and some months later was appointed 


shift engineer. It appears that he had seen me take a 
flying shot on a machine, and one day, on a sudden load 
coming on which rendered it awkward to parallel, he could 
not get a phase, and, losing his nerve, be shut his eyes and 
plugged in. Ав there were four 200-x w. seta running and 
по fuses on generators, the resulis can be imagined. The 
machine did not pull in," the lights went out, and our 
engineer turned round on the board and sl:outed for 
help, not knowing what to do. I was called down in time 
to see the machine burn out. Yet, if you told this man he 
Was по engineer, you would offend his 


January 16th, 1905. 


Dignity. 


If “Deep Thinker” read and re-read the letter from 
“ Impudecce,” as he says he has, I think it is a great pity 
thet he could not grip the contents in a less biassed way. 

Of course, his sarcastic comments are very amusing and 
entertaining, and without doubt urge the reader to continne 
till the end; but had he simply said that to take such an out- 
side course as to raise a man from the position of “ jointer” 
to that of engineer in one firm at one +weep is extremely 
unfair, and without any attempt at policy, I take it most 
of as would fully agree with him; but the fact that a gocd 
practical man in lers fortunate circumstances than the—all 
too many—others, having been intelligent and industrious, 
aod havi: g spent money that perhaps he can ill afford on 
educating himself in the higher branches of his business 
(be ned not aspire to be chief) should be cast out of con- 
sideration simply because he has not wealthy parents and an 
expensive education during his youtb, I think moet people 
will admit is un- English, which, as I understand it, is what 
Impudence ” wiehed to put forward ; but by indulging in 
см tain expressions, and perhaps going just the least bit too 
far, he gave the “ Deep Thinking” person a grip on his 


collar. Without doubt men will not leave good situations for 
nothing, but where fa'r play is practise.!, all comm n-sense 


le are in agreement. . 
E : Latitude. 


Manufacture of Peroxidised Accumulator Plates. 

I have red with very mach interet your notice under 
the above heading, in your issue of January 18th, 1905, 
concerning the manufacture of peroxidised accumulator 

lates, 
i I beg to draw your attention to the fact that the process 
of manufacturing this durable, large surface Planté plate has 
been patented here in England for som: time past, and, on 
the Continent, Dr. Julius Diamant has been manufacturing 
plates after this new process for several years, and has 
obtained most favourable resulta. 

This process of manufacturing peroxide plates has recently 
been adopted in this country by the British Accumulator 
Co., Ltd., which company have erected quite a number of 
batteries, formed on this principle, among which I might 
mention the batteries for the Wednesbury Corporation and 
the Radcliffe Urban District Council, both of which are 
giving most satisfactory resulta. 

The special advantage of this process of formation, besides 
its techuical perfection, is the cheapness of manufacture, as 
by this system, within 24 houra, a large number of plates 
of any dimensions can be provided with a firmly adhering 
active layer of peroxide. 

Another very distinct advantage of this process of forma- 
tion, which is possessed by only a very few others, is that 
no destructive deposits are left behind which would lead to 
the detriment of the plates and would shorten their life. 

Michael Paly, 
Managing Director of the British Accumulator Co., Ltd 


London, January 16/^, 1905. 


Canadian Trade. 

I beg to inform you that the Canadian Government has 
opened a City branch office at the address below for the 
special convenience of business men. This office is well 
supplied with Canadian books of reference, directories, reports 
and other sources of information, which will be kept up to 
date, and in due course it is proposed to install a small 
display of the leading Canadian products and resources. 

We shall be pleased to endeavour to furnish information 
regarding Canadian trade, the products and resources of the 
Dominion, and other matters relating to Canada, to any 
om who may wish to make use of the facilities possessed 

ere, and can also arrange for personal interviews by appoint- 
ment when desired. 

If you can kindly make some reference to the existence of 
this office in your columns, the information would possibly 
be of interest to some of your readers. БӨР 

I may add that, if at any time we can be of service to уой 
personally in connection with Canadian trade matters, I 
trust you will not hesitate to let us know. 

Harison Watson. 


Office of the High Commissioner for Cu ad, 
City Trude Branch. 
73, Basinghall Street, E. C. 


January 13th, 1905. 


[This will be of interest to our readers in connection 
with the recent attention paid to the question of British elec- 
trical trade in Canada in the columns of the E.R.— Eps, ] 


The Registration and Remuneration of Wiremen. 

Please ace, t шу tharbs tor your art.ce up u tbe paper 
read by me before the Electrical Contractors Association on 
the 10th inst, It was obviously impossible t» cover the 
whole subject in a short paper which was only intended to 
re-open, and, if possible, advance the idea preent in many 
minds for a long time past. 

Many of the points raised in your article were answered 
(the subject being open to discu-sicn) ia the replies given 
after ditcassion, heartily entered into by contractors, рш- 
ployers and representatives of the largest organieed body of 
electrical workers in England. That the idea in the main 
is held by nearly all interested is evidenced by the fact that 
members of the Institution of Electrica] Engineers, con- 
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tractors, and workmen through their representatives, have 
expressed themselves warmly in its favour. 

Your ideas upon examinations differ from my own. The 
existing opportunities for examination are, in your opinion, 
ample, yet later in your article you state “a man may pass 
20 examinations, and still not have the qualifications 
enumerated.” What are the qualifications I asked for? 
Carefulness, attention to detail, fair technical knowledge and 
mechanical skill. Surely without the first two and the last, 
no man is worth much as a mechanic! 

As to the composition of the examiners, I stated that in 
my opinion the question would be best solved by a joint 
board of contractors, members of the Institution of Elec- 
trical Engineers and representatives of the Electrical Trades 
Union. Many members of the Institution of Electrical 
Engineers are favourable to such a scheme, and I have no 
doubt that their Institution will help the contractors in 
every way. 

The men would, through their union, form part of the 
committee or examining board, and the fact of units from all 
Bections of the trade meeting together would act beneficially 
in breaking down that barrier which too often arises between 
employers and employés. 

Perhaps in the paper I gave too much precedence to the 
* wireman.” The examination is intended to cover all 
branches of the trade, and it may not be within your know- 
ledge that the electrical contractors are forming associations 
throughout the country. Broadly, the wireman has more 
details to attend to than most branches of the trade ; much 
of his work is buried, and his carefulness or carelessness is 
only apparent after many days.” He is the man who 
holds his employer's reputation in his hands, the man who 
should “do the thinking.” It is precisely because the 
average wireman does little thinking that I want to make it 
worth his while to think more. Is it too much for a con- 
tractor to ask that, having secured a contract, his workmen 
should carry out, under reasonable supervision, honestly and 
intelligently, that which the contractor has bound himself to 
perform ? 

Your last paragraph, stating that a uniform wage should 
be paid to all who pass an examination is not what I said. 
My idea is to pay the skilled man a wage commensurate 
with his abilities, 

Let me add, in conclusion, that any question which tends 
to educate the workman, and offer him some inducement to 
study his business is beneficial to all concerned. Huge 
strides have been made in lighting by other means, competi- 
tion is bound to be keener, and I maintain that the more 
skilled and the more technical our workmen are the better 
able we shall be to fight our opponents. 

Frank Suter. 
London, January 16th, 1905. : 


May I be allowed to say in reference to the article in your 
current issue on wiremen, that I feel certain that the writer 
of that article has never been a contractor, or bad to deal 
with wiremen. 1, personally, find it necessary to plan out 
nearly every job for my men, the best men generally requiring 
a sketch when the work is rather intricate. 

Мт. Suter’s proposal that a committee be selected to draw 
up examination papers for the testing of a wireman’s 
abilities will, I feel certain, meet with the approval of those 
who have had to employ and pay good wages to these men, 
for no one can deny that the averuge wireman does receive 
good wages. | 

I shall say that the question you put into the man's 
mouth would be а very impertinent one; if а man employs 
what are supposed to be competent mechanics, he is surely 
not expected to show them how to do everything. It is 
ridiculous, too, to say that the contractors themselves would 
fail to pass the test. 

How many men, do you imagine, who take up contract- 
ing as a livelihood, do not know as mucb, or more, than the 
best wiremen ever born or made ? 

Of course, it always rests with your workmen whether & 
contract pays or not. There are very few trades and pro- 
fessions in which servants are employed where this is not the 


case. Does it not depend on your housemaid and your cook 


whether your house is well kept? Is the mistress entirely 


responsible, and must she be at her servante’ heels for 
ever ? 

How many wiremen could map out a big installation ? 
How many could map out even an ordinary опе? 

Mr. Suter was certainly wrong if he said that the con- 
tractor had not the time to do the thinking. The contractor has 
to both find the work—usually a pretty difficult task in these 
days—and map it ont, too. 

He cannot be expected to see that every joint is properly 
made, and tbat the casing screws are always driven in witha 
screw-driver ; he employs a foreman to do that for him, 
and a foreman is supposed to be more competent than an 
ordinary wireman. 

Scribendi recte sapere est principium el fons, and I do not 
think that it is just that the British workman, who is paid 
better wages than any other workman in the world, and who 
generally manages to do worse work, should be constantly 
held up as а poor down-trodden deluded slave, who does not 
get his due either in credit or wages. 

The contractor has to make the business, &nd haa to find 
the capital; he has the responsibility on bis shoulders, and 
I think that most impartial readers will agree with me that 
be has to supply the brains ; these then are sufficient reasons 
why he should take the uem You surely would not be 
80 Socialistic as to urge that, in spite of the contractor giving 
80 much, he should share the profite equally with his men. 

Your compositois have to think, do they not? Do you 
then pay them the same salary as you draw yourself ? 

The bonus system has been tried, as you say, with some 
measure of success, but the measure was so small that it was 
almost a minus quantity, I believe. 

Contractors may be very terrible men to the upholders of 
Trade Unionism in ite present state ; but they have to work 
pretty hard for what they get, and matters are not likely to 
improve between the contractor and the men whilst the man 
is treated as a sort of underpaid overworked hero. 


Edwin H. Godwin. 
London, S.W., January 16th, 1905. 


I read your article in this week's issue with interest, but 
considerable astonishment at the attitude you take up. Is 
it your opinion that the building and plumbing are 
destined to take over installation work, and that the wiring 
contractor will cease to exist? Is not such a view incon- 
sistent with the general trend of business to specialise in each 
branch ? 

Certainly at the present date the position of the wiring 
contractor is an anomalous one. His work is most important, 
being so often concealed from view, and therefore should be 
specially well executed, so as to avoid repairs involving 
damage to the fabric or decorations of a building in addition 
to the failure of sapply. 

It does not appear to be thoroughly realised that, whilst 
faulty drains or water pipes and leaky gas fittings usually 
show themselves to the ordinary man before they have time 
to wreak much harm, the faults on badly installed electric 
wiring may develop and cause waste, damage to property, 
and even loss of life whilst quite unanspected. Yet many trades 
seem to consider wiring as a side line, to be taken up in the 
most light-hearted manner, usually with no experienced 
technical head for the department. 

The Contractors’ Association aims at the establishment of 
a sound standard of work, and due recognition of the 
importance of such a standard, and therefore protests against 
this invasion of the wiring trade by decorators, plumbers 
and builders. 

The Association is as much alive as yourself to the fact 
that every man that calls himself an electrical contractor 18 
not thereby qualified to carry out good work, or to judge 
the character of the work done by his men. Therefore the 
Association requires from its applicants for admission some 
proof of their having had experience before it accepts them, 
and it may be no long while before the question is raised of 
establishing examinations for admission. 

Under these circumstances it does not appear to me such 
an unreasonable matter that the Contractors’ Association 
should consider the question of examinations for the work- 
men employed by its members, The members are probably 


better qualified to test the capabilities of a workman than 
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any other organised electrical body, even than the examining 
body of а technical institute, however able the individuals 
composing it. 

A system of registration of workmen, quite apart from 
examinations, based on the average opinions of the various 
contractors on the workmen in their employ is already in 
force in the Northern Section of the Contractors’ Associa- 
tion, and it is gainiog in valne with every increase in the 
membership and in the number of registration cards issued. 

Is it not possible to make an examination test the work- 
man’s ability to carry a job through satisfactorily ? It does 
not seem to me a hopeless problem. 

T have not read Mr. Suter’s paper yet, but feel sure you 
misinterpret him when you refer to the establishment of a 
uniform maximum wage to those who pass the examination. 

It seems reasonable to establish a minimum rate for such 


men and to further remunerate such as show organising · 


ability and forethought. 

It is feeble criticism to read into the author's words a very 
strained and improbable meaning, and then condemn that 
meaning as interpreted by you. Ido not think any reason- 
able man would pay the skilled workmen described in the 
paper at the same rate as the duffer. He would probably 
refuse to employ the duffer at any price. 

I would suggest that it would be more dignified of a 
leading Electrical journal to give judicious support and 
criticism to an association which aims at raising the standard 
of work done, instead of indulging in cheap sneers at what 
are mistakenly taken to be ita views. 


Edward J. Steinthal, A. M. I. E. E., F. E. C. A., 
Honorary Secretary, Manchester Branch 
Electrical Contractors’ Association. 


Manchester, January 17th, 1905. 


(Evidently we have been misunderstood by our corre- 
spondents; we are in the heartiest sympathy and 
ment with any movement which has for its 
object the raising of the standard of the British work- 
man, be he a wireman, mechanic or any other artisan. 
We do not for a moment deprecate examinationr, for, as 
things are, perhaps these are the only means of testing a man’s 
abilities, apart from actual experience. We wished, how- 
ever, to point out what, from Mr. Suter's short paper, 
appeared perbaps to have been overlooked—that such an 
instrument is already in existence, and that the multiplica- 
tion of examinations is not altogether desirable. What we 
had in mind wes that if the existing Wireman's Examina- 
tion of the City and Guilds Institute did not quite meet 
the views of the electrical contracting industry, it 
would be better for the Contractors’ Association to 
collaborate with this authority with a view to bringing it 
into line. Referring to Mr. Suter's remarks, we may add 
that from its very inception we have taken the deepest 
interest in the Electrical Contractors’ Association, and are 
quite in touch with its movements. We might, without 
claiming any particular credit to ourselves, mention that it 
was partly due to a suggestion on our part that the Asso- 
cistion was formed. 

Turning to Mr. Godwin's letter, we think that some 
of the criticisms he makes against us are criticisms of 
Mr. Buter's paper, and not of our commenta thereon. 
It is, we fear, sometimes imagined that editors, or those 
who write editorial articles, are merely writers, and not men 
actually in touch with the industry. So far from the writer 
mot having any acquaintance with contracting work, as 
our correspondent implies, we may point out that he was for 
many years the contracting manager for one of the leading 
firms in the country, and, if he was not the originator, was 
one of the very first to adopt the bonus system on wiring 
contracta He also introduced the chargeman's allowance, 
that is to say, he established the system of paying the leading 
wireman an extra weekly sum so long as he was in charge of 
an installation. Our correspondent says that the average 
wireman does receive wages. Now, whilst this 
to London work, the fact is that in the pro- 

, and a good chargeman, too, who can 
“do the thinking,” is often paid less money than the joiners 
and other men over whom he has control. This is hardly as it 
should be. Mr. Godwin’s commenta on contractorsapply only to 
F 


directed more at the class referred to by Mr. Suter, namely, 
the paper-hangers, bell-fitters, ironmongers, &., who style 
themselves electrical contractors" without having even а 
wireman’s knowledge of the business. 

The above comments cover most of the points raised in 
Mr. Steinthal's letter also. If he will re-read our article in the 
light of these remarks, we think he will withdraw his offensive 
expression ав to cheap eneere,” ard when he has read Mr. 
Suter's paper he may be competent to express an opinion 
on our interpretation of it. Whilst we may regret the fact, 
it is impossible for us to overlcok the “trend of busi- 
ness, which is that small electric wiring work is rapidly 
becoming part of the ordinary routine business of the 
plumbing and building trades.— Eps. E. R.] 


LEGAL. 


JANDUS Аво Lamps AND ELECTRIC Со. v. Arc Lames, Lp. 


Tars case came before Mr. Justice Kekewich in the Chancery Divi- 
sion оп 13th inst. Mr. Fletcher Moulton, K. C., Mr. Tuomas Terrell, 
K. C., Mr. J. C.- Graham and Mr. A. J. Walter appeared for the 
plaintiffs ; and Mr. Bousfield, K. C., and Mr. Grey for the defendants. 

Mr. TEBRELL, in the temporary absence of Mr. Moulton, opened 
the plaintiff.’ case. He said the action was brought by the plaintiff 
company for the alleged infringemert of three patents, but his 
Lordsbip would only be troubled with one. The patent which it 
was alleged had teen infringed by the defendants, was No. 15,479 
of 1693, granted to a gentleman of the name of Louis Emerson 
Howard, an American, in respect of electric arc lamps. The inven- 
tion was for protecting the carbons from being rapidly consumed. 
The patentee encloted the two points in a cylinder of glass, which 
was very small, and tbis cylinder of glass was as nearly as possible 
hermetically sealed, with the result that the life of the carbons 
was increased to a very considerable extent. He found that the 
nearer he could get the glass to the carbons, the longer was the life of 
the latter. He did this by fixing first of all the bottom of the 
glass cylinder to the bottom carbon. At the top of the cylinder he 
secured a metallic cap tightly to the glass cylinder. In the top he 
bored a hole, and then he was able to get a tight fit between the 
carbon rod and the containing vessel. He gave in his specification 
general directions. He indicated what the invention was, and 
that the nearer they got to bis criteria the more perfect 
it was. The witnesses they would call would prove that the direc- 
tions he gave were perfect directions for carrying out the invention. 
The lcarned counsel then read extracts from the amended complete 
specification as follows:—“The object of the invention is to 
increase the life of the carbons and improve the quality of light. In 
carrying out my invention, I surround the arc with a transparent or 
translucent beat-resistipg envelope tightly closed at all points below 
the arc, and provided with means for permitting the egress of 


heated gases at the top, and maketbisenvelopesufficiently small in sise. 


In order to permit the feed of the upper carbon, an opening is made 
in the envelope sufficiently clcse in fit to just permit of the feed, and 
the arc is located near the top of the enclosing envelc pe for the pur- 

se of preventing а waste of the positive carbon, and preventing the 
tigress of air through the feed opening. It has heretofore been 
proposed to enclose the arc in an air-tight envelope, but all euch 
efforts have, so faras I am aware, resulted in failure. Ifthe opening 
through which the carbon feeds is made sufficiently large to admit 
of very free transit of the carbon through it, iogress of air is 
permitted which increases the rapidity of consumption of the 
carbons; moreover, where the lamp is exposed tothe elemente, 
rain or a draught of cold air striking the containing chamber, when 
made of glass, is apt to shatter it. With my construction these 
difficulties are overcome. Iam enabled to make the transparent or 
translucent enclosing envelope 3 in. or less in diameter, resulting in 
an agreeable light of large radiating area, and by making tbe feed 
opening a comparatively close fit around the carbon, and providing 
а valve or trap for the escape of heated gases when the tension 
becomes sufficient to endanger the envelope, the life of the carbon 
is prolonged to an extraordinary degree. Where the lamp is 
exposed to the action of the elements an auxiliary g:obe will 
be provided around the arc-enclosing envelope to prevert rain 
or draughts from striking its bighly heated surface. The feed- 
regulating mec which maintains the arc of a substantially 
uniform lengtb, irrespective of the gradual consumption of the 
movable carbon, may be of any suitable construction, and as it forms 
no part of my present invention need not be specifically described. 


. Burrounding the arc is a transparent or translucent envelope B pre- 


ferably made of glass, and not to exceed 3 in. and preferably 
less in horisontal diameter, and of any desired length.” 
Mr. BousFIBLD, in answer to his LoRDSHIP, said that the main 


` defence relied on was want of novelty and subject matter and no 


infringement. There was no provisional specification, therefore no 


. question as to disconformity was raised. ; 


Mr. TERRELL, continuing, said the defendants bad a cylinder 
of small diameter, and made it tapered instead of parallel. They 
had made it about 1 ір. in diameter at the bottom and 4 in. in 


diameter at the top. They had the top sealed with a metallic 


cap. They had the carbon passing through a very close- 
fitting hole in the metallic plog and the bottom hermetically 
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sealed. When the action was brought the plaintiff’s specification 
was unamended. Defendants at that time had the bottom 
hermetically sealed as specified. But when the present action was 
brought and his Lordship made an order that no action should be 
brought for past infringement, defendants made a variation and 
introduced into the bottom a minute hole 44; in. in diameter. 
The whole object of the invention was to keep the carbon in a 
regular atmosphere as much as possible, and to keep the carbon en- 
closed in аа small a vessel as possible. Defendants set up against the 
plaintiffs certain anticipations, but his learned friends must deal 
with that matter in their cross-examination. There was enormous 
utility in, and enormous sales under, the plaintiff's patent. 

Mx. BousrFiELD said that defendants also relied to some extent 
on the plea of non-utility. 

Mr. James SWINBURNE, examined by Mr. Mouton, said the object 
of the invention was to make an arc lamp in which the trouble and 
expense of frequent renewal of the carbons were very much reduced. 
That was a material item in arc lighting. Howard obtained the 
results by making the enclosing globe as small as he possibly could. 
An enclosing globe was common knowledge at the date of the 
patent. It was not successful before the date of the patent. Before 
the plaintiff's patent, two mistakes were made. First, they made 
the enclosing globe far too large, and next, they did not close 
it enough. The two things which Howard had indicated were the 
essence of success, The globe must not break, and must be trans- 
parent, and must practically be air-tight. The globe must be of such 
material that you could seal it air-tight at thetop. Howard sealed 
the glass globe to a metallic cap. There was a comparatively close 
fit between the carbon and the metal. That was to prevent any 
circulation of air, and it was so close tbat there was just enough 
passage to enable any extra pressure in the globe to relieve itself in 
the orifice. It prevented the circulation of external air into the 
globe. The effect of this was to increase the life of the 
carbon very considerably. The external globe need not be 
emal. It prevented anything falling on the smaller globe. 
The outer globe was a repetition of the ioner. The outer 
reservoir became a reservoir of exhausted air. In his opinion, the 
directions given for carrying out the invention were clear and 
practicable. Не had seen the infringing lamp. The globe was a 
small globe made substantially according to the instructions in the 
plaintiff's specification. It was closed in the way described in the 
pleintiff's specification. It was closed at the top by a metallic cap 
which had a hole through which the carbon worked. It was closed 
at the bottom, but they had a small hole there. What the hole was 
there for he could not make out. It was practically stopped up by 
some copper, wbich really covered up the hole. It was not an 
effective hole at all. With regard to the fitting of the carbon as it 
passed through the cap, it was such as was described in the 
plaintiff's specification, and so did all that was described as essen! ial 
to success. In bis opinion the defendant's lamp was made in 
accordance with the plaintiff's invention and according to the 
instructions given. He had read the prior specifications, and he 
thought the plaintiff's invention was a novel one, and useful. 

Cross-examined by Mr. BousrIELD: The outer globe served as a 
reservoir of the burned air. In Brewer's specification of 1882, 
fig. 1, the arc was more or less enclosed by two glass envelopes. 
Then the smallest globe was balloon shaped and the outer globe was 
open top and bottom. In Beardaley'sthere was a small globe. Atthe 
bottom it was tightly fitted, and the carbon came down through & 
narrow opening. There the opening was not nearly narrow enough 
and the globe was too large. Stait in his specification had the same 
object, to prevent the burning ofthe carbons. He distinguished 
André's specification from the plaintiff's, mainly on the ground 
of the size ofthe globe. In his view the sire made a very material 
difference as a practical question. In Lake there was an enclosed 
vessel which included the whole thing. Allison enclosed the arc 
in practically an air-tight receiver. He employed packing where 
the carbon came in to make the thing closed. All these people 
failed, because they did not keep the globe small enough, and did 
not keep it sufficiently closed. 

In cross-examination, Witness said he had never heard of any of 
the specifications produced by the defendants having been embodied 
in practice until Howard invented and introduced the modern 
enclosed lamp. 

Mr. PEROIE VAUGHAN CASTELL Evans, examined by Mr. TERRELL 
said be was employed by plaintiffs at their works, and had carried 
out experiments with arc lamps for the past five years. He first 
experimented with & Jandus single enclosure lamp of the 1903 
pattern, and he found tbat the duration of the carbon in the lamp 
was 170 hours. The ordinary duration of the same length of carbon 
in an open lamp was about 8 to 10 hours. A Jandus double 
enclosure lamp fitted with the recent improvements and a 23 · in. 
diameter globe gave 227 hours’ life. The 2 in. and 1 in. enclos- 
ing globes were made of porcelain, because he could not get glass 
to stand long enough against the heat. The length of the envelope 
in all his experiments was about 7 in. Witness then gave details 
of hisexperimentr. In a #-ір. porcelain globe the arc burned for 380 
hours. The 1 in. size gave 180 hours’ life. The next size, 2} in., 
gave 100 hours life. The 3j-in. globe gave 60 hours. The 54 in. 
gave 41 hours. A globe between 7 and 8 in. gave 31 hours, and & 
globe 104 in. gave 26 hours, and the 11j-in. globe gave 184 hours. 
He thus found a regular scale depending upon the diameter of 
the globe, ranging from 8 to 9 hours when the arc was open alto- 
gether to 380 hours when it was in a 4 in. globe. 

Witness further dealt with the effect of different patterns of 
globes, caps, and plugs. 

Replying to further questions, Wirness said he had tried 
a Brewer inner globe, putting it inside an ordinary outer globe. 
He had very considerable difficulty in getting it to burn at all, 
because it cracked with the heat. Beardsley’s arrangement gave 


very similar results. He made a series of experiments with the 
alleged infringing lamp with the inner globe only on, and in these 
he got a life of about 75 hours. Then he put the outer globe on and 
the life went up to 77 hours. It increased the life slightly by 
putting on the outer globe. He did the same experiments over 
again out of doors and in fairly wiady weather. He got a life of 
65 hours with the inner globe only, and 80 hours when he put the 
outer globe over it. 

Cross-examined by Mr. BousriELD, K.O., WrrsEssS said he was 
in charge of the experimental work of the company, and had held 
that position for five years. 

Are you aware that with lamps of the type of tbe enclosed arc 
with only one globe, both the plaintiffs and the defendants 
within the last three years have increased the sizs of tbat globe 
enclosing the arc ?— Yes. х 

In reply to questions аз to whether, іп the case of lampe that had 
no external globe, it was a positive advantage to have the lamp 
larger than 3, 4, бог even 6 in. diameter, rather than as the 
specification says, less than 3 in. 

Witness said the reason for the larger globe was the difficalty of 
getting the glass to stand, if too small. Artistic reasons also led to 
the adoption of larger single globes; within the last three years the 
sale of lamps with a single enclosure greatly increased in propor- 
tion to the sale of lamps with double enclosures. 

Cross-examined as to his experiments with the Jandus 1903 lamp, 
Witness stated that the lamp was a single enclosed lamp. In 
bis experiments he took the Jandus enclosed lamp with all recent 
improvements. He used 75 volts, but did not use an outside 
globe for these. 

Cross-examined: He bad taken great care in bis experiments, and 
he quite thought that the whole difference was due to the diameter, 
and not to any question of leakage. Leakage would have an 
important influence. 

Mr. Dogatp CLERK, examined by Mr. Mourrom, said that 
it was well known that, if you could sucoessfully enclose an arc 
and keep fresh air from the carbon, it would lengthen the life 
of the catbon; but nobody did that successfully before Howard. 
Howard was the first to show that the smallness of the globe 
prevented the influx of air. The Jandus ‘lamps were a very great 
commercial success. He had seen the defendante’ lamp; it had 
nearly all the features of the plaintiffs" lamp. 

Cross-examined by Mr. BousriRLpD: He thought that altogether 
some 40,000 of the plaintiffs’ lamps had been sold. The company, 
under his advice, bought Howard's patent in 1898. In some 
respects the Jandus patents bad been anticipated by Howard, 
who was the first to show the use of & metallic plug in connection 
with the glassand to have the carbon a nioe fit. 

Do you mean to say that you would have had tbe slightest 
difficulty, if anybody bad brought these prior specifications to you, 
in showing that yon must make this hole aa small as you could 
whilst allowing the carbon to go through ?—Yes, I should, and I 
know that inventors spent years in trying to get the thing suecessful 
on these lines. 

Cross-examination continued: He agreed generally with the 
evidence of Mr. Swinburne. The claims which had been cut out 
when the plaintiffs amended the specification, were claims which 
had reference to the luminous gases. He thought Howard's theory 
was incorrect. Witness advised that the patent should be 
amended. 

At this stage a long discussion took place as to whether the 
learned counsel was entitled to cross-examine the witness as to the 
construction of the original specification, as unamended, and in 
the result his Lordsbip held he was not. 

On 16th inst. Mr. BousrFIBLD said he had an application to make. 
His Lordship would remember that a series of experiments had 
been referred to, giving the durations of the burning of the carbons 
in different circumstances. The defendants had endeavoured with 
all diligence, since the point was made, to mako experiments in 
order to meet those referred to in the evidence called on behalf of 
the plaintiffs. That evidence had taken the defendants entirely 
by surprise. When defendants came into court, they had no notice 
that the question of size would be taken. Prof. Cormack was now 
making the experiments, but he found that it was impossible to 
complete them in euch a short time. He therefore applied for an 
adjournment for the purpose of enabling the defendants to complete 
their experiments in the matter. 

His LonpsurP thought the defendants should have an opportunity 
of giving evidence as to the experiments they were making. He 
did not see, however, why that should not be done after the argu- 
ments had been completed. 

Mr. MouLTON said that the plaintiffs would be at a great dis- 
advantage if, at the close of the case, the defendants called 
evidence to prove what their experiments were, without giving 
the plaintiffs an opportunity of answering it. 

The matter then dropped, and Mr. BousrrELD continued the 
cross-examination of Mr. Dugald Clerk. 

The Үттхевв said that the earlier lamps could not be successfully 
used before the date of Howard's patent. He remembered the old 
Electric Lighting Act of 1882. Practically the conditions of that 
Act were such that for some years electric enterprise in this country 
was almost at a standstill; it was owing to the Act bandicapping 
engineers. · There were, however, a good many experiments made. 
At that time the arc was a much more important thing than it was 
to-day. If it had been successful then, it would have been in great 
demand. The Brush Со. had arc lamps at that date. In 1882 there 
was practically no general system of electric lighting, and all 
electric lighting stations were special property, such as railway 
stations, and the arc lamp in series was in great demand then. 
1 were many installations in 1881 and 1882— privato instal- 

tions. 
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Mr. Mourronm: There were thousands of arc installations then. 

Cross examination continued: It was necessary to have good 
carbons to work enclosed arc lam Since 1893 there bad been a 
very considerable improvement round in the quality of carbon. 
The Howard specification was the best at the time, but they had 
gacceeded in improving upon it in many points since then. The 
Jandus people widely advertised their business. The plaintiffs’ 
lamp waa first offered to the public ia 1895, and the sales since then 
had steadily increased. Success began to come to the Jandus Oo. 
before they had the Howard patent atall. There was some trouble 
with a gentleman named Marks, he waa the owner of Thompson's 
patent for an enclosed aro lamp. That was dated 1896. Actions 
were threatened by Marks against the plaintiff company, and 


eventually that company bought both Thompson’s and Howard's . 


patenta, both of which were owned by Marks. Howard had ccntem- 
plated a low potential lamp. He hoped to get the result of being 
able by his construction of lamp to get a good light with 
only 25 to 30 volts. He did not know that with the best carbons 
aod voltages like that they got a deposit of carbon on the inside of 
the enclosure which would condemn the system. А successful 
lamp mast work on a high voltage. Commercially successful lamps 
did bave the higher voltage. It was quite clear from Beardsley 
what he intended. 

The WiTNESS baving been briefly examined by Mr. MourTon, the 
plaintiffs' case closed. | 

Mr. BousFIMLD then proceeded to open the defendants’ case. 
He said that the case was a rather remarkable one—almost unique 
in some of its features. They had а specification which was never 
intended to cover anything but detaile. 

His Lonpenrr interposed, and said he thought it would be con- 
venient for the learned counsel at tbis stage to argue the question 
of whether he was entitled to look at the erased lines in the 
amended specification or not. He thought it was better for that 
question to be argued first. 

Mr. BoUBFIBLD said that if his Lordship was against him on that 
point he woald have great difficulty in arguing the case at all. 

His LonRpeure said that as then advised, he was against the 
learned counsel on that poiat. 

Mr. BoUusrIELD then contended that his Lordship was entitled to 
take into consideration in deciding the case, the whole of the speci- 
fication including what had been cut out. He submitted that his 
Lordship could consider the deleted parts of the specification in 
order to decide what was the right construction of what was left. 
He wished to refer to the deleted portions in order to show that the 
construction of the patent had not been altered by what had been 
struck out. The alteration which had been made, could not by law 
extend the scope of the specification. He was not complaining of 
any irregularity in the amendment. His argument was that there 
was no irregularity in the amendment, and that it did not in fact 
alter the construction; farther, that size in the specification 


hed only to do with luminosity, and as that had been struck 


ost, plaintifis were not entitled to turn round and say that sizo was 
the determining factor in tke other part of the specification. He 
submitted that it would be extremely detrimental to the interests of 
the public if his Lordship were to decide, so that when there was a 
question as to whether the construction which a patentee was putting 
forward was not wider and more conclusive than the construction 
which was io the original specification, they could not keep him 
within the bounds of his original specification. That was the sole 
for which he wished to refer to it. 

Mr. Gary also addressed his Lordship on this point on behalf of 
the defendants, and contended that the unamended specification 
was the proper thing for his Lordship to look at, in construing the 

t. 


Mr. Mouton contended that both on principle and authority 
his Lordship could not refer in any way to the deleted portions of 
the specification. 

Mr. TERRELL having followed on the same side, and Mr. Bous- 
FIELD having briefly replied on the point taken, his LonpsxiP said 
the question he had to decide was whether the deleted passages in 

specification could be referred to in argument for the purpose 
of ascertaining the limits and extent of the monopoly granted to 
the patentee. He did not think he was entitled to refer to those 
pessager, and the case would have to proceed on that footing. 

Mr. Восвекгєгр then continued his argument, and asked bis 
Lordship to look at the specification without reading the deleted 

. He wished to show that in this complete specification 
reference to smaliness of size had nothing whatever to 
with the question as to the life of the carbon, but to some- 
that bad gone. Howard had claims which had no refer- 
smallness of size. Plaintiffs were now anxious to show 
was a material part of the invention, and that it 
the claim. But if his learned friends said that, 
take the consequences. If they were going to work these 
the claim they must do so, surely, with the limitations 
in the body of the specification, and must take them, 
to exceed 3 in., and preferably less.” If they succeeded in 
bringing in reference to size they must do it definitely, and be 
held to some sort of limitation. If size was the only material thing, 
they must have some sort of definition. According to his learned 
friends’ view, Howard was entitled to get the benefit of smallness 
of size without stating what the limitation of the smallness was. 
Defendants used three times the voltage which Howard said was 
going to be used with his invention. Howard said that by having 
a anali enclosing envelope he got greater density and lese resistance, 
re he could use less voltage. They all knew 

that such voltages as that were commercially useless. 
Defendants had got the fact that they did not come 
ithi of less than 3 in. and that they did not get 
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the reduction in the voltage. ‘I'he real essence of Howard's 
patent was the enclosure at the bottom and the reduction of the 
leakage at certain points; but now, the plaintiffs said that smallness 
was the material thing, and that smallness saved them from being 
anticipated. Beardsley absolutely and thoroughly described the 
principle, and there was nothing left to invent except some im- 
provements in detail. Beardeley would give all the resulta which, in 
fact, flowed from the plaintiff's invention. 

Mr. BousFIELD, in resuming his address on 17th inst. on behalf 
of the defendants, said he would not have to trouble his Lordship 
with all the specifications relied on by his clients aa anticipations, 
in his address. A number of them were important as showing how 
widely spread and well known the principle waa of reducing the 
consumption of the carbons by enclosing them in a globe, for the 
purpose of keeping them as far as possible free from outside air. 

His LonpsuiP said that the plaintiffs’ case was that everybody 
knew it, but that nobody bit upon how to do it until Howatd's 
epecification—tbat nobody knew that a small enclosing globe was 
the secret. That was the plaintiffs’ case. 

Mr. BousFIELD: Yes, but that is not the case made by Howard 
in his specification. Referring to Andre's fig. 2, the learned counsel 
ssid that there they found everything that Howard described in his 
specification except the one point of size, which was said to be 
the distinction. He submitted that on all grounds judgement should 
be for the defendants. 

The first witness for the defence was Prof. BinLvawus P. Тномр- 
вом, who, examined by Mr. BousriELD, stated that he had studied 
Howard's specification, and did not think it made any eubstantial 
advance in the art of electric arc lighting on what was prior know- 
ledge. Examined as to Beardsley's specification, the witness 
said that with the knowledgethat was available in the year 1882, 
he would have no difficulty in making a working lamp to carry out 
in effect what was stated by Beardsley in his specification. If he 
had been carrying out the specification, he would bave known that 
the heating effect of the electric arc was very severe. He would 
have known that the same precautions would have had to be 
taken to secure the globe surrounding the arc as for 
securing a globe surrounding a paraffin lamp. is view 
was that, provided equal care was taken so as to prevent 
the access of fresh air, the size of the enclosure had nothing wbat- 
ever to do with the matter. For the success of these lamps they 
required a distribution of electricity at constant voltage of at least 
110 volts. The earliest date at which that first became available 
was about the year 1890. Marks was the apostle of the enclosed 
arc, both in America and in England. He spread his views about 
high voltage in this country about 1895. Howard's fication 
fell absolutely flat, and produced no effect on the industry at all. 

Cross-examined by Mr. MourTosm: From the early days of 
electric lighting, arc lighting occupied a great amount of attention. 

Will you tell me a single improvement in arc lamps made by a 
theorist ?—Wrrnxss referred to the regulation improvement by 
Prof. John Hopkinson. Many of the alleged prior publications 
told them to enclose and to take pains to keep out the air. Baxter, 
Beardaley, and several others, more or less told them that. The 
first occasion on which he saw a commercial enclosed lamp, was on 
August 22nd, 1893, and that was Marks’s lamp. 

Mr. MouLTON: I put it to you that all the work of these people 
was characteristic of having the enclosure of the size we have said ?— 
If you say во, I suppose you know. My impression is that from the 
arc lighting I have seen, it is carried out more generally by globes 
nearer 6 in. in diameter than 3 in. 

Witness having been re-examined by Mr. Bousfield, Prof. 
Совмлск was called and examined by Mr. GREY, and said he was 
Professor of Engineering in University College, London. He had 
had considerable experience in electric arc lighting. He did not 
find in Howard's specifloation anything which added to the state of 
knowledge at that date. He had never seen a lamp made accord- 
ing to Howard's specification. Reading Beardsley and studying 
bis drawings, they were, in his opinion, sufficient to construct a 
commercial and working lamp. In bis opinion, if leakage was 
sufficiently prevented аа shown by André, the sise of the enclosing 
globe was not a feature of importance. _ 

Oross-examined by Mr. Моогтон: He had not completed his 
experiments yet. He did not know that Howard had got results. 
He had not yet tried the experiments mentioned in Howard. 

Mr. Воовғівгр said that this was the defendants’ case, subject to 
the further evidence he wished to submit aa to the results of the 
experiments now being made by Prof. Cormack. | 

His LonpsR said he would not give judgement before this day 
fortnight, and if Mr. Bousfield wished to produce further evidence 
as to the results of the experiments, he must make an application 
before then at a convenient time. 


BPmARING v. Bapcoox & Winoox anp OTHERS. 
(Continued from page 54.) 

this appeal was continued on Thursday 
morning, January 12th.  OoumszL said that Mr. Spearing 
never came into actual conversation himself with Mr. Rosen- 
thal at all The statements were made that Mr. Sugden 
was sent to repeat these to Mr. Spearing, and induce him to consent, 
His real point with regard to the complicity of Baboock & Wilcox in 
foisting this agreement upon Mr. Spearing was the fact that 
through Mr. Peck, whom they paid, though he was acting for Mr. 
Spearing, they put before the plaintiff an agreement to be signed 
which did not contain certain terms as to what should be done for 
the benefit of Mr. Perks and Mr. Sugden. Mr. Perks put himself 
forward and engineered the settlement which was drawn up by 
Babcock & Wiloox’s solicitors on the one side, and Mr. Peck on the 
other. The payment of 20 guineas to Mr. Peck by the other side 
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ought, he submitted, to be investigated. It wasa most remarkable 
transaction that when Mr. Peck was settling terms, there was a 
document in existence securing collateral advantage to Mr. 
Perks and other shareholders in Sugden’s, Ltd. It could not be 
straightforward and bond /ide. The settlement did not say that 
Mr. Perks made а halfpenny out of it. Не made no attack on Mr. 
Perks, because it might be assumed that the full terms would be put 
before Mr. Spearing as well. He was anxious to make that clear. 

Lord Justice Romer: But as Mr. Perks was not affected and does 
not purport to be a party to the agreement, where is the obligation 
to disclose to Mr. Spearing what advantages he was getting ? 

Mr. Внвлвмлм said it appeared to bim that the withholding of 
information made a statement, which was otherwise correct, un- 
true. Mr. Sugden had not any ordinary shares, but he got a col- 
lateral advantage as well. 

Lord Justice VauGHan-WILLIAMS said there were obvious reasons 
why the pleader should desire to omit certain statemente. They 
wished to bring their action ia such a form that they might be free 
from making any allegation which in any way touched the honour- 
able conduct of Mr. Perks. If they bad to allege on the pleading 
that at the moment they purported to inform Mr. Spearing of the 
terms of the agreement, negotiations had been commenced with the 
ata parties, it would be difficult to do so without attacking Mr. 

rke. 

Mr. ВнЕАВМАН said he did not like in open Court to say anything 
against a public gentleman against whom they had no cause of 
action. He thought, however, that he was entitled to put inter- 
rogatories with regard to the payment to Mr. Peck, and as to 
whether Mr. Perks had not instituted these negotiations which 
were engineered between him, Mr. Rosenthal and Mr. Sugden. It 
had since been discovered that Mr. Perks had given an order to 
Babcock & Wilcox for 16 water-tube boilers, for which they reduced 
the price by £75 for each boiler. 

Lord Justice RoxER suggested that the pleadiogs should be 
amended so asto show what the plaintiff's true case was. On the 
present pleadings the interrogatories were certainly irrelevant. 

Lord Justice VauaHAN-WILLIAMS: I do not like the pleader to 
step so delicately as he has done here. Your real case is fraud, and 
'you dare not say so. 

Lord Justice Комен: I should like to see your allegations put in 
а proper form. I understand your case now, but it is not, to my 
mind, properly pleaded. I should like to see your statement that 
Mr. Perks opened negotiations, and that special terms and advan- 
tages were given him, the agreement as to the boilers, and the 
allegations as to informing the plaintiff of the agreement, and how 
he was led by reliance on Mr. Perks's opinion to consent. 

Mr. SHEARMAN agreed to adopt this course. 

Lord Justice Комев: Amend your pleadings and etate the case 
as you have stated it to us. Plead it properly, and let this stand 
over until we see your amendments, and come back to us. 


JEFFREY v. NonrH-WExsT Lowpom ELECTRICO SUPPLY Co. 


In the Ohancery Division of the High Ооо of Justice on Friday, 
before Mr. Justice Farwell, Mr. Jenxins, К O., stated that he had a 
motion in the case of Jeffrey v. North-West London Electric 
Supply Co., which was a debenture-holders' action asking for the 
appointment of а receiver and manager. Defendants bad filed 
some evidence which he bad not yet seen, and he accordingly asked 
that the motion should stand over for a week. 
Mr. Орзонх, K.C., said he appeared for the defendants. Не 
had looked through the evidence, and it appeared to him neither of 
them wished a receiver and manager. The true issue between the 
ев was whether the proposed sale should go forward. If they 
ost this sale, his evidence was that they would do worse. The 
‘Hampstead Corporation bad a rival undertaking, and they were the 
proposed purchasers. Negotiations had been going on for a long 
time. The proposed sale had been assented to by an extra- 
ordinary resolution of debenture holders, of which class plaintiff 
was one. 

Mr. JENKINS said the case most stand over for a week. If the 
facts were as stated that there was a sale by which if it were a 
proper sale the plaintiff was bound, it would reasonable to try 
that issue if they could use the motion for the purpose. 

Mr. Орзони, K.O., said the prior lien mortgagees had appointed 
their own receiver and manager. The was also тараса 
director. The undertaking was being carried on in the best 
manner. 

His LonpeniP assented to the case standing over for a week. 


ATTOBNEY-GENER«L v. Unsan Егествіс Sor Со. 
AND OTHERS. 


Ім the Chancery Division the other day, before Mr. Justice Joyce, the 
above case was mentioned. 

Mr. Younaxn, K.C., said the action related to the illumination of 
Walton, and was before his Lordship in December last, when a 
portion of the injunction was suspended to give the defendant 
company an opportunity of approaching the Attorney-General if 
they thought fit to do so. The company approached the Attorney- 
General, who replied that be was content to leave the matter tn 
the hands of the relators and his Lordship, so that the position 
remained more or less as it was. He now asked that a part of the 
injunction should be suspended until after the h of a Bill in 

Parliament which the company was promoting and, he believed, was 
being opposed. 


Mr. Hoczuzs, K.O., opposed any further suspension of the injunc- 
tion. In the first place, he said the Walton Electric Lighting Order, 
under which the company professed to supply, was only dated 1904. 
The position was this: There wasa decision against the defendants 
that whatthey were doing was contrary to law. They now wanted 
to be allowed to go on committing a breach of the law. He 
submitted no order ought to be made. 

His LoBpeniP: What is the result, you seek to obtain? 

Mr. HvoanHzS said they sought to prevent them supplying power 
to Walton from Weybridge. 

His LogpsHrP: How does it hurt you? І can understand your 
contention in respect of the fature, but how will it hurt you at the 
present moment, and cannot you get enough electricity in your 
district ? 

Mr. Нсанез replied that there waa a certain amount of nuisance 
caused by the working—nuisance from noise, vibration, and several 
other things. 

His LonpsnHrP : Who is responsible 
your district ? 

Mr. Hvaues said the defendants were. They bad no right to 
commit a nuisance. Ав а matter of fact, proceedings were taken by 
the inhabitants to prevent a nuisance, and this would be added to if 
they bad to supply additional power as proposed. 

His LonpsHIP pointed out that the company did not want to supply 
on ordinary days, only in certain circumstances. He now proposed 
to suspend tbe injunction until further order, so that there would 
bave to be an application; Mr. Younger's clients in tbe meantime 
not to supply Walton from the station in question except in certain 
circumstances to be drawn op by counsel. Later in the day 
counsel for the company (Mr. CLAUSEN) announced that his clients 
were willing to undertake that they would not supply Walton from 
Weybridge except, first, from midnight to one hour before eunset. 

Mr. Justice Joyce: Every night? 

Mr. CLAUSEN replied in the affirmative, and said the second term 
was that in case of a breakdown or other exceptional emergency at 
other hours. The position was this. There was scarcely any con- 
sumption between midnight and an hour before sunset, and in 
Wey bridge the engines ran from about 2 o'clock in the afternoon until 
11 or 12 o'clock at night, when they stopped. The electricity at 
Weybridge was supplied from accumulators. The Walton engines 
ran in the same way as those at Weybridge, but there were no 
accumulators at Walton, and no room for them. 

Mr. Justice Jozce: Why do not you get them? 

Mr. CLAUSEN said there waa no room for them, and if they had 
them the ccst would be hopelessly disproportionate to the return 
the company would get from the trifling amount of electricity con- 
sumed between midnight and one hour before sunset. 

Mr. Hcaues remarked that the whole object of the suspension 
originally was cn a statement by the defendants that if they had 
time they would make proper arrangements for this temporary 
station at Walton. What they now asked for was entirely incon- 
sistent with what was then stated. 

Mr. Justice Jovox thought the matter had better stand over until 
the first motion day in May on the terms stated. He inquired of 
Mr. Clausen when he would know whether his Bill was going 
through or not. 

Mr. Clausen raid not much before May or June. 

Mr. Justice Јосе: Of course, you will compensate the plaintiffs 
for any damage they sustain, and abide by any order the Court may 
make. 

Mr. CLAUSEN agreed, and said he was willing to treat this as the 
trial, and submit to judgement for a perpetual injunction which 
Mime be suspended until further order on the terms of the under- 

ng. 

Mr. Justice Joyce said that might be so, and costs would be as 
between solicitor and olient. 


for the proper working in 


ELECTRIO Tramway ConstRucTION Co. v. Pam. 


Tam case was mentioned before Mr. Justice Kekewich in the 
ET Division of the High Oourt of Justice on Thursday last 
we 

Mr. MARTELLI said the action related to some shares in tbe com- 

y. Mr. Lawson was а oo-plaintiff, and Mr. Paine was the 
efendant. The action stocd over until the conclusion of certain 
criminal proceedings against Mr. Lawson. Asa result of these pro- 
ceedings, Mr. Lawson was convicted and sentenced to 12 months 
imprisonment, but the judge reserved the case for the consideration 
of the Court for Crown Oases reserved. Under those circumstances 
he asked his Lordship to allow the action to stand over until that 
case had been determined. 

Mr. WILKINSON said he represented the defendant, and was pre- 
pared to go on with the case. He saw noreason why it should not be 
proceeded with. It was simply а case as to whether certain shares 
were paid for in cash. й 

жч) Говренір directed that the case should stand over for a 
mont. 


Sours LANCASHIBB Traction Co. 


Ox Wednesday last week, two motions affecting this company were 
heard by Vice-Chancellor Hall in the Ohancery Court, Liverpool. 
By one motion, Mr. Nicholas Earle, Manchester, sougbt to restrain 
the company from acting on resolutions passed at a meeting held 
on December 30th; and, by the other, Mr. Arthur Stanley sought a 
ruling from the Court to give effect to the resolutions. The appli- 
cants were debenture-ho. in the company. 

Mr. Влтнив, who appeared for Mr. Earle, contended that a meet 
ing which had been summoned and held, to consider, and, if deemed 
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advisable, to 
to extend the 


ort a Bill of the South Lancashire Tramways, Ltd., 

for the compulsory purchase of lands, for the 
rearrangement of the capital of that company, and for the pur- 
chase of the undertaking of the Electric ion Co., had been 


irregular. 

Mr. GBanT, who appeared for debenture-holdere, stated that in 
order to comply with the Standing Orders of Parliament, notice had 
to be given in local and meetings had to be called, and it 
was necersary to bold the meeting in question in order to be in 
time to present the Bill next session. 

Mr. MaBbERLEY explained that in cases of the kind the Court 
could refuse the application at one time and t it at another, 
according to the view of the circumstances which it took. In this 
case the circumstances bad cbanged, and the matter submitted to 
his Honour was not res judicata,  . 

On the 17th inst., Sir Влмовг, Harr, K.O., gave judgement at 
length. He reviewed the history of the company, and the cir- 
cumstances under which a receiver had been appointed, and the 
stepe taken by interested parties to avail of powers under a trust 
deed. Also the circumstances attonding the calling of the extra- 
ordinary general meeting. His Honour found tbat the stockholders 
had, in their resolutions modified their rights against the company 
in accordance with their power. He, therefore, refused Mr. Earle's 
motion, and granted that of Mr. Stanley, costs to be paid by the 


Pur e. UNDERGROUND Exrcrnic RIC WAN Oo. or LONDON. 


At the Brompton County Court last week, before Judge Stonor and 
a jary, Burt Scott Phillips, an electrical fitter, brought an action 
under the Employers’ Liability Act against the defendants, claim- 
ing in of personal injuries, said to have been sustained 
owing to negligence on the part of the defendants or their servants. 
Plaintiff's counsel stated that on May 31st last his client was in 
the employ of the defendants at their new generating station, Lot's 
Road, Chelsea, assisting in raising some heavy iron pipe sections 
on to a temporarily constructed staging. He had been ordered by 
the “charge hand” to get upon the staging, so as to be ready to 
also assistin the section in proper position. The pipe had 
been raised a little bigher than the staging when the rope suspend- 
ing it suddenly broke. The fall of the pipe caused the staging to 

and the plaintiff and two other men fell some 30 ft. on to 
а cement floor. Counsel for the defence admitted that the rope 
was unfit for the job, but he submitted that the plaintiff himself 
was guilty of contributory negligence in having selected and used 
the rope in question. 

The Puarmrirr bore out his counsel's g statement. He 
added that he knew nothing about the rope being put round the 
pipe. In cross examination, he maintained that it was not a 
fitter’s duty to select the rope in such work as that in question, 
except when there was no charge hand on the job. He denied 
having been promoted to the position of a charge hand. 

For the defence SrePBEN Marnison, the “charge hand” 
referred to, said it was the duty of a fitter to see that proper ropes 
were used in the work, but if the fitter had any doubt about the 
fitness of the rope, it was his duty to refer the matter to the charge 
hand. The plaintiff, on the occasion in question, did not refer to 
him any question about rope. Oross examined: He did not tell 


Per ne the staging. 

јату returned a verdict for the plaintiff, assessing the 
damages at £200, and judgement was given accordingly, with full 
costa. 


Back v. Dick, KERR & Co. 


Ат the Exeter County Court, his Honour Judge Lush Wilson, K.C., 
gave his decision in the action heard last month, and brought by & 
labourer named Wm. Back, against the contractors for the Exeter 
electric tramways, Meesrs. Dick, Kerr & Oo., for compensation for 
injuries sustained by bim through an iron bar falling from a stack 
spon him, while he was engaged in unloading trucks containing 
tram rails in the goods yard of the Queen Btreet station of the 
Land 8.W.R. Back claimed 11s. 6d. а week during incapacity. A 
point arose during the hearing last month as to whether the spot 
where the accident occurred came within the area of the engineer- 
work. (Bee Execrnicat Review, December 16tb, 1904.) 

JUDGE, in giving bis decision, said it would be impossible to 
limit the meaning of the words engineering work to the extent 
contended on behalf of the respondente, although the word work” 
i a definite locality as meaning the thing on which labour 
was bestowed. He thought the words on, in, or about engineer- 
ing work must include any portion of the area selected upon which 
the emential operations were condacted. His Honour found that 
the site upon which the rails were stocked in the yard was on, in, 
or about” engineering work, and the respondents were, therefore, 
Hable. Having regard, however, to the doctor's evidence, he had 
as to the degree of incapacity for work of the appli- 
at the present time. An application to receive weekly pay- 
ment could, of course, be made in future. For the present he 
awarded the applicant 7s. 6d. a week. 


Талст лир ANOTHER v. 8 Hax Maxm ELECTBICAD AND 
EnacimmzsnRme Co., LTD. 


as agents for the sale of inventions of Bir Hiram Maxim and oarry 
on the business of electrica) engineers. It issued debenture stock to 
secure £20,000. By the trust deed, the company gave a general 
floating charge on al! its assete, and it was provided that the security 
became enforceable on the company going into liquidation. In 
October, 1904, a writ was issued. The company bad not then gone 
into liquidation, but it was a case of jeopardy, as the sheriff was in 
possession. A receiver and manager was appointed by the vacation 
Judge over October 24th. On that date the owners approached the 
plaintiff, and pointed out tbat, if they pressed in open Court for the 
appointment, it might seriously prejudice the company and damage 
the good will, so, by consent, no order was taken. On November 
29th a compulsory crder was made on acreditor's petition. The 
weekly wages were £174, and there were a great number of out- 
standing contracts, amounting to £27,000, which required com- 
pletion, and it was essential that someone should be acd гиме who 
could obtain the direction of the Court as to the completion of the 
contracts, and as to borrowing money to do it. It was asked that 
Mr. Alfred Hardy should be appointed receiver and manager, he 
having been nominated liquidator by an overwhelming majority of 
the creditors. 

Mr. Justice BUCKLEY made the order asked for, and gave the 
receiver liberty to act at once, limiting the appointment as 
manager to three months, without further leave from the Court. 


LYELL v. Dm TunzELMANN. 


Іх the King’s Bench Division of the High Court of Justice on 
Tuesday (January 17th), the Lord Chief Justice, Mr. Justice 
Kennedy, and Mr. Justice Ridley, in this case, heard an ap on 
behalf of the defendant from the decision of Judge Rentoul at the 
City of London Court in September last. The action was brought 
for goods sold and delivered, and judgement was given for tne 
plaintiff on tbeclaim. The defendants appealed on the ground that 
they were not responsible for the goods, because there was no con- 
tract to buy them at all, and they were consigned to another com- 
pany, the Electric Welding Co., without any order. The goods, 
which were the subject matter of the action, were carbons used in 
welding by electricity. 

The Court dismissed the sppeal, with costs, the Lord Chief 
Justice saying that the goods were delivered to someone to whom 
the defendant wished them to be delivered, and there was evidence 
on which the judge could come to the conclusion that the plaintiff 
was entitled to recover, the amount of the goods from the 


defendant. 


BUSINESS NOTES. 


Condensing Plant.—The Mirrlees Watson Co., Ltd., 
of Glasgow, have recently received the following orders for surface 
type condensing plants :— | 

British Thomson-Houston Co., for County of London Electric Supply Co., 
2 sets, for 29,250 lb. steam per hour. 
Alfred Parry, Manchester, for Calcutta, 1 set, for 7,500 Ib. steam per hour, 
Trafford Power and Light Supply Co., Manchester, per Lacey, Billar and 
Leigh, 1 set, for 24,000 lb. steam per hour. 
J. & P. Coats. Ltd., for Barcelona, 1 set, for 25,500 Ib. steam per hour. 
British Thomson-Houston Co., for London, 1jset, for 27,000 lb. steam per hour. 
Crewe Electricity Works, 1 set, for 20,000 lb. steam per hour. 
Gwynnes, Ltd., London, 1 set, for 6,000 lb. steam per hour. 


Imports of Foreign Telegraph Cables.—Although 
there was a relatively large importation in December last— £6,464 
as against only £1,379 in the corresponding month of 1903—a 
falling off took place last year in tbe importe into this country. 
Of foreign telegraph cables and apparatus connected therewith, the 
returns for the 12 months show a total of only £55,074, which 
contrasts with £57,360 in 1903. 


Exports of British Electrical Machinery.—A distinct 
improvement took place last year in the export trade of this country 
in electrical machinery. The returns of the shipments during the 
early part of 1904 were somewhat disappointing, but a change for 
the better took place in the second half, and with the result that 
the shipments during tbe 12 months reached a total of £522,395 as 
contrasted with only £437,186 in 1903. 


St. Louis Awards.—We are asked to announce that the 
World's Fair judges have awarded the F. W. Braun Co., of Los 
Angeles, Cal., gold medals covering practically their entire line of 
improved apparatus and appliances for assayers, metallurgists and 
chemists. 


Bankruptcy Proceedings.—At the London Bank- 


тпрёсу Court on December 1st an application was made to Mr. 


Registrar Hope for an order of discharge on bebalf of Ernest John 
Chapman, a member of Hereford-Lavey & Chapman, mercbants and 
manufacturers' agents, late of 94, Grosvenor Mansions, Victoria 
Street, Westminster. The Official Receiver (Mr. G. W. Charan) 
reported that the firm failed in November, 1903, with unsec 

liabilities 25,793 18». 11d. and no assets whatever. The spplicant 
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joined Mr.! Hereford-Lavey; ini partnership!in! January, 1901, and in 
the following October the firm obtained the sole sale agency of a 
company entitled " The Electrical Lighting Boards British Manu- 
facturing Co., Ltd." They proceeded to grant local sub-agencies to 
various persons for tbe sale of the company's and other goods. In 
February, 1902, however, the company summarily determined the 
firm's agency, and the bankrupts very soon became unable to carry 
out their contracts to supply goods to their sub-agents. It did not 
appear what was the reason or justification for the determination of 
the agency. The company was reported to have since gone into 
liquidation. The petitioning creditor, Mr. Gaven Knox Gilchrist, 
was the bankrupta' sub-agent for the counties of Lancashire and 
Cheshire, and he brought an action against them for not supplying 
him with the company's goods in accordance with tbeir contract, 
and in default of defence obtained judgement against them for 
£4,500 and costs. He also obtained judgement against them for 
£75 and costs in respect of a statement made by them in a tele- 
gram, and which was held to be a libel. The bankrupts’ liability in 
connection with these actions formed nine-tenths of their joint 
indebtedness. On the grounds of (1) insufficiency of assets to pay 
10s. in the £ to the creditors, and (2) imperfect book-keeping, the 
learned Registrar imposed a further suspension of two years. Order 
entered accordingly. 


Catalogues, Calendars, &c.—The SIMPLEX STEEL Con- 
DUIT Co., LTD., of Westinghouse Building, Norfolk Street, W.C., 
have forwarded usa copy of their 1905 price list, and also а copy 
of a work by Mr. L. M. Waterhouse, on Simplex Conduit System: 
Erection and Wiring.” These are both of the same style, being 
pocket sise, and well bound in leather. The former contains illus- 
trations, prices, sizes, and a short, general description of all the 
"Simplex" fittings and accessories. A special form of sunk or 
flush tumbler awitch is shown, which we illustrate herewith, 
designed for mounting inside their iron switch-boxes (fig. 1). The 
switch base is fixed to the box through bushed screw holes, and 
special terminals are provided for top connections. An insulating 
disk is mounted on the rim of the box, and a brass cover screws 
down on the thread by the tumbler knob. These switches are in- 
tended for concealed work, the flat braes cover coming flush with the 
plaster on the wall The other illustration (fig. 2) depicts a 


porcelain water-tight flexible type fitting designed for outside 
lighting. For this type a special cover with bushed holes has been 
designed for leading cables out of the iron box. The other work, 
by Mr. Waterhouse, treats of the varying requirements of conduit 
installation work, and should prove of much value to engineers aud 
wiremen who desire to become well acquainted with this system. 

Pamphlets have come to hand from Messrs. R. W. BLACKWELL 
AND Co., то, 59, City Road, E.O., which describe and portray their 
limit switches for tbe protection of travelling cranes and motor- 
driven machinery, and also high tension and wide range adjustment 
circuit breakers. | 

Мивавв. Sremens Bros. & Co., of York Street, Westminster, have 
sent us a copy of a circular illustrative of the electric telpher line 
installed at the Blackburn Corporation Gas Works for the handling 
-of the coke from the retort house to the coke store. The line is 
divided into five spans, three of 60 ft., one of 32 ft., and one of 
30 ft. ; tbree girders are erected over the larger spans to the under- 
side of which are attached the hangers for supporting tho track, this 
being a 9 in. x 34 in. bulb angle, weighing 24 lb. per foot. A 
double trolley line is installed and attached by brackets to the 
.girders. The telpher consists of a main carriage, fitted with a single 
motor, whioh works either the running wheels or the hoist by means 
of & clutch, the running wheels being driven by a triangular chain 
drive. To this carrisge is fixed an attendant's cage and a trailer to 
carry one of the pulleys for the hoisting rope. The running 
‘speed is 300 ft., and the hoisting speed 50 ft. per minute. The 
bucket һай a capacity of 15 cwt. | 


Мевввв. J, 8, Farnrax & Co., LTD., of 37 and 39, Essex Street 


W. C., bave sent us a copy of a list appertaining to their system of 
direct driving from high speed shafte at low speed. The list in- 
cludes new types of reduction gear to drive directly from a motor 
shaft at one of six different ratios; pulley shafts of two, three or 
four pulleye, equal in diameter, each revolving at a different for- 
ward or reverse speed to its neighbour, and a compact pulley block, 
convertible to a self-sustaining hand crane. , 

We have received from Mrssns. J. TAvLoR & Sons. Lrp., of 
York Rosd, King's Cross, N., an illustrated catalogue of their petrol 
engines, suitable for small power plants for electric lighting, pamp- 
ing, &c. These petrol generating sets a to be very compact, 
and there should be a field for them in private and workshop light- 
ing. The Taylor float-feed and valve carburettor, and their 
ceotrifagal water circulating pump are also listed. 

Mrssns. Le CARBONE, of 17, Water Lane, Great Tower Street, 
E.C., have sent us a number of sheet pamphlets describing the 
many accessories made by them for both wet and dry cells for tele- 
graphy, telephony, bell work, testing, ignition, &c., and a list 
relating to their carbon brushes for dynamos and motors. 

The fifth edition of Mrssrs. MATHER & PraTT's (Manchester) 
pocket catalogue and tables bas come to band. It is very well got 
up, nicely bound in leather, and contains much information respect- 
ing the firm's well-known mechanical, electrica] and hydraulic 
machinery. It has been brought quite up to date since the last 
edition ; in tbe second part containing tables, &c., several additions 
to those previously inserted are included. 

Tbe ErszorRICAL Co., Lrp., of 121—125, Charing Cross Road, 
W.O., have sent us their seven latest prints, Nos. 122—128, on poly- 
phase motors and generators. 

Mrssns. S W. A. Rose & Co., of 66, Upper Thames Street, 
E. O., call attention to their Harp Brand” electric lubricant, 
stated to be a perfectly pure solidified oil. This grease is intended 
for use iu lubricating cups, or by direct application to the bearings. 
Requests for eamples are solicited. 

We bave received from the LAND-UND-SEBKABELWEREZ A.-G., of 
Cóln-Nippes (agents for Great Britain, Messrs. Barnard, Grant and 
Co., 27, Mincing Lane, Е О), a brochure illustrating the laying of 
the compsny's cables in many Continental lighting and traction 
schemes. Information regarding the firm's manufactures is aleo 
given. e 

Messrs. D. Frets & Bon, electrical engineers, 14, Cannon Street, 
Manchester, have sent us a small wall-card calendar. 

A new injector descriptive price list bas come to hand from 
Messrs. HoLDEN & Bnookr, Sirius Works, West Gorton, Man- 
chester. Information is contained therein regarding Brooke 
injectors ; and that on How to select the right size of injector,” to- 
gether with the tables of standard deliveries for live steam, and per- 
centages of allowances to be added on account of hot feed-water, 
and also on account of high lift, should prove useful to steam 
users. 

The Brrrmsu UnaLiTE Co, Larp., 50, Cannon Street, E. C., has 
sent usa paragraph containing illustrations of buildings in which 
" Uralite " has been employed. 

We have received price lists from Messrs. D. Ногетт & Co., 
Lrp., 55, High Holborn, W.O., of their " D.H.” miniature arc lamps 
and electric radiators. 

Mzssns. LioneL RoniNsoN & Co., Lrv., of Ferry Works, Thames 
Ditton, Surrey, have sent us a neat price list of their switches, 
fuses, cut-outs, and water-tight motor switchboards. The London 
representatives are Messrs. Frampton & Paine, 29, Old Queen Street, 
Westminster, at whose address all kinds of switchgear can be 
seen. 

A new list issued by Messrs. Eanest F. Moy, LTD., describes 
their Type No. 16 circuit-breakers (single-pole continuous current) 
for circuits up to 550 volta. 

Messrs. J. D. Mackenzie & Co., electrical and general engi- 
neers, of Glasgow, are sending out a wall calendar of neat design. 
A photograph of Bardowie Loch, near Glasgow, реа beneath а 
clear and simple monthly date card, a dozen of which are contained 
in a convenient pocket at the back. We understand that although 
the firm found things dull during the first half of the year, matters 
moved very satisfactorily in the latter half, and at the beginning 
of 1905 the books showed more work on hand than for some time 

ast. 

From the ELzcrBIC anD GENERAL Srorzs Co., of Sunderland 
and Leeds, we bave received a wall calendar well above the average 
in artistic merit. The idea that it is a calendar is forgotton in 
studying the fine reproduction in colours of the painting Entering 
Port," by Edward Moran. "There are some places where a calendar, 
severely bold and plaip, showing dates and nothing more, is needed, 
but for certain surroundings, something else, and that of the sort 
before us, is far preferable. This card is worthy of a place on the 
walls of any consulting engineer's or electrical trader's establish- 
ment, however palatial. We have also received a copy of the 
firm's fittiogs catalogue, together with a newly- issued supplementary 
fittings list. They have large and well-appointed showrooms, both . 
in Sunderland and in Leeds, and are in a position to supply 
electrical fittings of every description of the best English manu- 
facture and latest design. 

The GxNEBAL ELECTRIC Co., Lrp, of Queen Victoria Street, 
E.C., has just issued a new switchboard list. It opens with 
illustrations of a number of examples of switchboard work done by 
tbe company for Penang, Kleinfontein, Gray's Thurrock, Sneyd 
Colliery, and other light and power installations, and general 
descriptive matter follows, accompanied by many pictures and 
particulars as to prices relating to continuous and polyphase switch- 
panels, motor and accumulator boards, traction panels, feeder 

illars, excitation columns, and all descriptions of switchgear. 

he compilation of the list has involved a great deal of work on the 
part of the G.B.C. publication department. We understand that this 
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separate section of the list has been issued owing to the demand 
for panels for traction and lighting systems, a department of the 
company's business to which considerable additions have recently 
had to be made. 


Celliery Plant.— The electric pumping and hauling plant 
which the British Electric Plant Co., of Alloa, are installing at the 
Alloa Coal Co.'s Bannockburn Colliery (see Erec. Rev., December 
16th, 1904, p. 991) will be of a total of about 1, 200 н.р. The work 
is briog carried oat under the supervision of the company's con- 
walting electrical engineer, Mr. Robert Sykes, of Glasgow. 


Prices Advance.—The Union Cable Co., Ltd., announce 
that, in consequence of the increase in cost of raw materials, they 
are compelled to raise the prices of their wires and cables. The 
discounts off price lists will now be as follows: 25 per cent. and 
10 per cent. 


Parliamentary.—Amongst the memorials which have 
been deposited in the Private Bill Office of the House of Commons, 
alleging non-compliance with standing orders by the promoters of 
certain Bills, are tbe following:—By Sir Walter Phillimore, Bart., 
against the Great Northern, Piccadilly and Brompton Railway (No. 2) 
Bil. It is alleged that Bir W. Phillimore and other petitioners 
being the owners of certain houses in Kensington and Westminster, 
have not had notices served on them intimating that their property 
will be interfered with. The Urban District Council of Liversedge 
are petitioniog against the Hickmondwike Improvement Bill, in 
which it is proposed by Clause 10 to enable the Heckmondwike 
U.D.C. to supply electricity in part of Liversedge. Itis alleged 
tbat thie was not stated in the notice of tbe Bill. It is farther 
alleged that tbe intention to ask for power to supply electricity for 
tramways, is not stated in the Bil). 

Standing Orders.—On Wednesday the first list of private Bills 
cameo before the Examiners in the House of Commons for proof of 
compliance with Standing Orders. 

Mr. Campion has 18 Bills before him, inclading the Southend and 
Colchester Light Railways, the Administrative County of London 
and District Electric Power Co., Halifax Corporation, Charipg 
Oroes avd Strand Electricity Supply Corporation (Power Supply), 
Dublin United Tramways, London County Council Tramways, and 
the Metropolitan Electric Supply Co. (Various Powers) It was 
found that Standing Orders had been complied with in the case of 
16 of the Bille, but the hearing of the Halifax Corporation Bill was 
postponed till Jaunary 20th, and that of the Metropolitan Electric 
Bepply Co. (Various Powers) till January 25th. | 
| the case of the Gosport and Fareham Tramways Bill, the 
notices were gone through, but the Bill was postponed till February 
16th for the necessary consents of the local authorities to be 


Mr. Jeune had 13 Bills before him, including the Rhondda U.D.C. 
Bill, the Aberdare Tramways, and the Cork Junction Railways. 
The Rhondda Bill and tbe Cork Railways Bill were ordered to go 
for first reading, but the Aberdare Bill was postponed for further 
consents. 


Trade Announcements.— Mr. Н. A. Place bas 
retired from partnership in tbe firm of Marryat & Place, 28, Hatton 
Garden, E.C , and in future the business will be conducted eolely by 
Mr. H. Marryat. The name will remain as before. | 

The Union Electric Co., Ltd., have taken over the electrical 
department of the firm of Messrs. Moul & Co., 76-78, York Street, 
Westminster, from January 2nd. This department specialises 
in the meatuting instruments, both for technical and scientific 
purposes, constructed by Hartmann & Braun, and automatic 
and hand switches, and cut-outs, lightning arresters, &, for 
every class of current, and for voltages up to 40,000. Mr. Н. E. 
Moul will himeelf join the staff of the Union Co. on the взше date, 
as its technical manager. 

The namo of the Bchattner Electricity Meter Co., Ltd., has been 

ed to Engineering Instruments, Ltd., and the address in 
fatare will be 272s, Upper Street, Islington, London, N. The 
telegraphic address will be Instruvis, London, and tbe telephone 
number remains as heretofore. 

In oar last issue under "New Companies Registered we gave 
some culars of tbe General Electric de France, Ltd. Mr. 
Locien Espir, of 11 bis Bue de Maubeuge, Paris (and 3, East India 
Avenue, London, E O.), is circulating a notice to the effect that this 
company bas been formed in conjunction with the General Electric 
Co., Ltd., of London, which he has represented in France for some 
years. The new company commenced operations on January 1st, 
1905. 

Messre. Griffith & Biliotti, electrical and mechanical engineers, 
8, John Street, Adelphi, W.O., annource tbat tbey have severed 
their connection with the Torque Electrical Engineering Co. 

Mr. О. Farquhar has resigned his position of worke manager to 
the Sebattaer Electricity Meter Co., Ltd., and has atarted business 
oa hie own account, trading as The E.M.F. Co., 35, Wbiskin 
Street, Cle: kenwell. 


Stealing Fittings.—At the Guildhall on Monday, 
Frederick Burgess, 40, foreman wireman, Leonard Howell, 30, 
wireman, both in the employment of the Electric and General 
Eogineering Oo., were charged with stealing electric fittings. Mr. 
Riebardson, who prosecuted, said these robberies were syetematic, 
aad within the last three months the company had lost £2,000 
worth of property. Burgese wee sent to prison for six months with 
bard laboar, and Howell for two monthe. 


Liquidation.—Creditors of the Electro Institute, Ltd., 
most send 3 of their debts, &c., to the liquidator, Mr. T. P. 
Wayt, 35, ate Road, London, by February 10:Ь. 


Book Notices.— Lockwood’s Builders’ and Contractors’ 
Price Book for 1995. Edited by F. T. W. Miller. . London: Crosby 
Lockwood & Son. Price 48.—This well-known annual needa no 
introduction or recommendation. It covers a vast field and contains 
&n enormous quantity of data and information relating to the 
building and allied trades. The electrical section has again been 


revised by Mr. A. P. Haslam, and offers no loophole for criticism. 


We have no doubt that the book will continue to be tbe inseparable 
desk companion of those interested in building, &c. 

Annuaire du Bureau des Longitudes, 1905. Paris: Gauthier- 
Villars. 1 fr. 50.—This fat little book, as usual, contains a mass of 
general information of all kinda of value to engineers and scientists. 
This year physical and chemical data are omitted, to make room for 
geographical and statistical information; next year the converse 
will hold good. А special feature of the present issue is an article 
on the tidee, by M. P. Hatt. 

“The Beginner's Guide to the Lathe.” The Model Engineer 
Series, No. 25. By Percival Marshall. London: Percival Marshall 
and Co. 6d. net.—This interesting little book describes the 
lathe and its parts, the methods of holdiog and driving work, 
wood and metal turning, and the slide-rest, and a short chapter on 
drilling and boring in the lathe is given. For those who are 
making a first acquaintance with the lathe, this should prove a useful 
companion. 

" Hazell's Annual for 1905.“ Edited by W. Palmer, В.А. (Lond.) 
London: Hazell, Watson & Viney. 3s. 6d. net. 

" Die Abstimmung fankentelegraphischer Sender.” By A. Slaby. 
Hälfte I. Sonderabdruck aus der Electrotechnischen Zeitschrift, 
1904. Berlin: Julius Bpringer. 

The Physical Review. Vol. XX., No. 1, January, 1905. Conducted 
with the co-operation of the American Physical Society. Lancaster, 
Pa; New York and London: Macmillan & Co. 

„British Standard Specification for Portland Cement." Report 
issued by the Engineering Standard Committee. London: Crosby 
Lockwood & Son. 28. 6d. net. 

“Motors and Motoring.” By Н. J. Spooner. 
Edinburgh: T. C. & E. C. Jack. 1e. 

Messrs. Whitteker & Co. will shortly publish a new book entitled 
"Tbe Insulation of Electrio Machines," by H. W. Turner and 
H. M. Hobart.—This work, we understand, is tbe result of many 
years’ practical experience with insulating materiale, and of careful 
study of their insulating properties. | 

“Опе and All Gardening for 1905." Edited by E. О. Greening. 
London: The A. & H. Association, Ltd., 92, Long Acre, W.C. 2d. 

" Technical Education Return Daring the Year 1902-3.” (Appli- 
cation of funds by local authorities.) London: Eyre & Spottiswoode. 
1s. 2d. 


For Sale.— The liquidator of the Industrial Storage 
Battery Syndicate, Ltd., is prepared to sell by tender the whole 
of the assets and undertaking of the syndicate in one lot. Some 
particalars appear among our advertisements to-day. 


Smoking Concert.—On Friday, 13th inst., the first 
annual Smoking Concert of the staff of the works of the St. Helens 
Cable Co., Ltd., was held at Warrington. It was a very successful 
gathering, being attended by about 120. An excellent programme 
of music was arranged, the contributors being entirely drawn from 
the staff of the office and works. Unfortunately Mr. Kenyon, who 
was to have presided, was unable to be present through indispcsi- 
tion. A special invitation card was designed by the drawing 
office. 


Fire.—A fire occurred on Sunday evening in the lamp 
department at the Arc Works of Messrs. Crompton & Co, 
electrical engineers, Chelmsford. Fortunately only slight damage 
was done. 


Installation Contracts.—The following contracts have 
been placed with Messrs. Foote & Milne, Ltd., of Westminster, 
S.W.:—For Pembroke Dockyard; Netley Hospital; King Edward 
VII.'s Sanatorium; and for the central stations and complete equip- 
ment of the towns of Saffron Walden and Newquay? 


London and 


LIGHTING AND POWER NOTES. 


Arbroath.—A settlement has been arrived at between 
the T.C. and the Empire Electric Light and Power Co., in regard 
to a supply of energy for the lighting of the burgh. The B. of T. 
recently tbreatened that unless steps were taken to put into 
operation the prov. order obtained by tbe Council some years 
ago, the order would be cancelled. During tbe negctiations with 
the ccmpany, the Council repeatedly asked the Board to postpone 
the revocation of the order, and this was arranged. Now, however, 
the B. of T. bas intimated the revocation of tbe order. 16 is 
calculated that this will mean a loes of £750 to the Council. In 
view of the sgreement arrived at with the ligbting company, which 
is anxious to proceed with the undertaking, tbe committee cf the 
Council is endeavouring to get the Board to reconsider its 
decision. 

Ashton-under-Lyne.— The Board of Guardians has 
decided to consult an expert on the question of installing electric 
light plant at the Workbouse, it being considered that it might be 
more economical tofput down a plant than to fake a supply from the 


Corporation mains. 
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Barrow.—The T.C. bas received sanction from the 
L. d. B. to the borrowing of £35,000 for E.L. purposes. 


Batley.—The Corporation bas decided to oppose the Dill 
promoted by the Heckmondwike U.D.O. for a prov. order, on the 
ground that the latter seek powers to supply in the Batley area. 


Beckenham.— Оп appeal against the assessment of the 
E.L. undertaking at £1,222, the amount bas been reduced to £:00, 
and this figure has been accepted by the E.L. Committee. 


Bedwellty.—The Board of Guardians has adopted an 


electric lighting scheme for the Workhouse. A complete plant is 
to be installed. e on 


Birkenhead.—The T.C. has adopted the penny-in-the- 
slot meter system, 53d. per unit being charged for energy. 


Bishop Auckland.—At the Police Court on the 
16th inst, Joseph Wallace, miner, of Spennymoor, was charged 
with fraudulently obtaining & supply of electricity from the 
Northern Counties Electricity Supply Co., Ltd. Mr. E. Badcock, 
who prosecuted, said the defendant and others had a trick of 
inserting a pin between the wires and establishing a circuit, the 
energy not having to pass through the meter. Mr. Henry Pattick, 
the manager of the company, said that on December 28th he went 
into the defendant’s house and saw the defendant's wife rush to the 
meter and pull something from between the wires. The lights had 
been burning for a montb, but there was only 6d. in the meter, 
whereas there should have been 28, in it. A fine of 208. was im- 
posed on Wallace. 


Bonchurch (I. W.).—The Parish Council has extended 
its agreement with the Isle of Wight Electric Light and Power Co. 


for the lighting of the district for another five years as from last 
summer. 


Bradford.—The T.C. bas adopted the recommendation 
of its Electricity Committec, and decided to carry out the works 
suggested in the report drawn up by Mr. Blackman after the recent 
breakdown. The total estimated cost is about £40,876. The work 
includes a scheme for the augmentation of the tramway distribution 
cables on the present system, and the installation of the high tension 
three-phase transmission system on tbe Stanniogley and Manchester 
Road routes, at an estimated cost of £26,185; the introduction of 
the high tension system for general distribution to Wakefield Road, 
Park Avenue, and Otley Road areas, at an estimated cost of £4,432; 
and the provision of transforming plant at the works, at an esti- 
mated cost of £10,250. The question of purchasing a motor-car for 


the use of the electricity department, at a cost of £325, has been 
1eferred back. 


Bray.—The extensions to the U.D.C. electricity works 
are now complete, and the new plant is giving great satisfaction. 
Considerable extensions to the maine bave also been made and a 
large number of new consumers secured. The generating plant was 
supplied by Messrs. Johnson & Phillips, and the cables by Messrs. 
Callender’s Cable and Construction Co. The work has been carried 
out to the designs of Messers. Robt. Hammond & Son, under the 
supervision of Mr. W. J. Bowter, the Council's chief engineer. 


Bristol.—The Electrical Committee has decided to.con- 
struct a new sub-station near the junction of Pembroke and Down- 


field Roads, and to lay а high-tension cable as far as the Victoria 
Rooms. 


Coulsdon.—The P.C. opposes the proposal to request 
tbe Croydon T.C. to extend the electricity mains to the parish. 


Croydon.—The B.C. has received the sanction of the 
L.G.B. to the borrowing of the sum of £29,765 for electric lighting 
purposes. i E 

The Council decided, with a statutory majority of one, to 
promote a Bill in the next session of Parliament to enable it to 
extend the electric trams tọ Upper Norwood. Residents in thie 
part of the district strongly opposed the extension. A meeting of 


burgesses was held recently, and by a large majority approved the 
decision of the Council. 


Dundee.—The work of replacing the old fecders was 
commenced recently ; the new cables are being put down from the 
station along Dudhope Crescent and Constitution Road, Tally 
Street, to Nethergate, and along Meadowside to Commercial Street. 


Exeter and Heavitree.— Exeter T.C. and Heavitree 
U. D. C. have come to an arrangement whereby the latter body is to 
apply fora prov. order for E.L. and lease it to Exeter, energy to 
be supplied at the rates existing at Exeter. At the end 
of 21 years Heavitree Council is to take over the plant at a valuation 
without any payment for goodwill. 


Germany.—A central electric lighting station is to be 
erected in the town of Priebus, Silesia. 


Gravesend.—The T.C. has decided to proceed with the 
application for a prov. cróer enabling it to supply energy 
to Northfleet without the UD.C.’3 consent. As stated in the 
ELECTRICAL Review last weck, Northfleet Council has resolved to 
oppose the application. 


Harwich.—The T.C., on January 11th, decided to re- 


e" *"» eee o 
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order until after the Dock Bill is presented to Parliament. 


Horsham.— Water in an inspection chamber was the 
cause of an explosion in the above town last week. 


Inverness.—The North of Scotland Electric Light and 
Power Oo. has offered to light the central efyeete of the town af а 


charge of £16 per lamp per annum. The total charge would be 
£320 each year. 


Kirkcaldy.—The T.C. has decided not to light the town 
by electricity at present, but in case it should do so in the future, 
propcses that the street lighting cables should be laid while the 
cables for private lighting are being put down. It has also been 
suggested that a percentage upon the total cost should red хеше to 
the Electric Supply Corporation annually so long as the were 
not used, but upon electricity being adopted for street lighting this 
annual payment should cease. 


Lewisham.—The B.C. has received a letter from the 
the South Metropolitan Electric Light and Power Co, Lied., 
forwarding for consideration, tariffs for public lighting by means of 
arc lamps. The matter is adjourned pending an inquiry in regard 
to gas lighting. 

Lichfield.-The T.C. has resolved to consent to the 
application of Messrs. Foote & Milne, Ltd., for a prov. order for 
E.L, within the city. By the agreement the Council consents to the 
revocation of its own order, obtained in 1901. Messre. Foote & Milne 
will repay the amount expended in the order, viz., £175, 
the generating station is to be erected within the city, the Council 
is to have the option of purchasing the undertaking asa going con- 
cern after tbe expiration of 10 years, and ener; y is to be supplied at the 
following rates: — Publio lighting, 5d. per unit; power (Corporation), 
24d. per unit ; to ordinary consumers, for lighting, 6d. per unit; and 
for power; 3d. per unit. | 


Neweastle-under-Lyme,—The T.C. has adopted a flat 
rate of 3d. per unit for energy supplied to motors. 


New Zealand.—AvckLAND.—AÀ report giving the cost of 
an electrical supply for the city bas been prepared by Mr. J. 

and was presented a month or two ago to the City Council. Estimates 
for inatallations of 750 xw. and 1,000 xw. were given. The total 
capital required for the former is £48,255, plus ап annual charge of 
£9,365, and for the latter £65,215 and £12,425. It is recommended 
that a start be made with plant of 300 xw. capacity capable of using 
the maximum output available from the destructor with a consu 
tion of 30 tons of refuse per day, the buildings to have acoomm 

tion for a 750-xw. installation. The sum uired for this would 
be about £29,500 ; 1,000 units per day would be available, and the 
cost of production would be about 4d. perunit. To supply outlying dis- 
trictsoverbead conductors are advocated, but for the city, 

mains Mr. Henry recommends the three-wire system, at 440 volts 
between the outers; for supply to suburbs much over a mile distant 
from the power house, 3,000 volts transmission, with sub-stations 
for low pressure distribution; and for scattered districts the нт. 
alternating system, with step-down transformors for each consumer. 
The total distributing network estimated for, is over five miles, 
exclusive of feeders. The question of obtaining a site near the 
Drury Coal Co.'s workings, where coal could be obtained at from 
6s. 6d. to 8s. 6d. per ton, as against 12s. per ton in Anckland, was 
considered by the ex but owing to the additional сов of the 
24-mile transmission line, increased annual charges, &c , this scheme 
was not recommended. The estimate prepared by Mr. Henry of the 
cost of buildings, plant and mains for the 750 xw. installation is as 


follows:— 

Buildings oe ee ee ee ee £5,800 
Steam dynamos " ee ee ee 8,700 
Boilers 5% T ee ee 5,280 
Accessory plant T" ex T T T 5,900 
Switchgear ee ee ee ee ee se oe 1,400 
Supply meters .. ee ee ee ee ee oe oe 1,500 
Battery ee ee ae е ee oe ee ee ee 1,700 
Arc lamps for three miles of streets at 29 lamps per mile. 2,115 
Mains és ie pi T os os ec .. 15, 800 
Total £48,956 


ANNUAL CHARGES. 
£18,800 at 5 per cent. interest and 7 per cent. depreciation 5,796 
ee ee oe ee 2, 


Managementand wages  .. "m 800 
Coal (allowing for destructor refuse) 690 
Oil, waste, water and stores . А 251 

ee А 223 


Repairs and maintenanoe .. ee 
Sundries .. 28 T 


Total £2,865 


Northamptonshire.—The О.С. has decided, with the 
object of obtaining a clause protecting the Oouncil as a road 
authority, to lodge an objection against the Rushden, Higham 
Ferrers, Irthlingborough and Thrapston (Rural) E. L. order. 

Thrapston R.D.C. bas also resolved to oppose the Bill. 


Norwich.—The T.C.. has applied to the L.G.B. for a loan 
of £30,000 for the provision of maius, meters, services, steam turbine 


generator, surface condensing plant, superheaters, boilers and piping 
at the electric lighting works. 


The T.O. bas reduced tbe price of energy for lighting from 5d. to 


' 44d. per unit. 


Yarmouth.—The T.C. has been recommended to install 
another 300.kw. engine, dynamo and boilers at the generating 
station at au estimated cost of £4,500. It is also necessary to double 
the condensing plant, aud for this £3,500 is required, while addi- 
tional small cabjes and hous connections are needed at a cost of 


£2,000. 
(Continued on page 105.) 
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THE ELECTRICAL EQUIPMENT OF A LONDON HOSPITAL. 


WurLE it must be admitted that medical electricity as a 
whole is less advanced in this country than abroad—mainly 
through the abuses practised in its name by quacks in the 
earlier daye—there is no doubt that great progress has been 
made during the past few years. The British Electro- 
Therapeutic Society was formed three years ago, and now 
numbers over 160 members ; and most of our great hospitals 
have instituted departments for the treatment "of diseases by 
electrical means, 

The latest of these is that of Guy’s Hospital, St. Thomas 
Street, S.E. Here a complete installation of apparatus has 
been laid down, 
for almost every 
description of elec- 
trical treatment now 
іп vogue. We give 
herewith a brief 
account of Ње 


various systems in- | 2 MEC 19971 / 
2 В 


stalled, with illus- | 
trations of the 
apparatus—the 
whole of which was 
supplied by Messrs. 
Lemmon & Oo, 
Ltd., of Hanover 
Square. | 

No installation 

would be complete 
without the Finsen 
light apparatus for 
the treatment of 
lupus, which has 
been the means of 
effecting countless 
cures of that repul- 
aive disease since its 
introduction but a 
few years ago by 
Dr. Finsen — now, 
alas no longer 
with us, 

Numerous im- 
provements have 
been made in the 
construction of the apparatus, all of which are embodied in the 
one here illustrated. Suspended from a strong support is an arc 
lamp of extremely high candle-power, around which is sus- 
pended a heavy metal oylinder, serving to carry the tele- 
scopes and the necessary pipes and taps for the water-cooling 
of the telescopes and compressors, through which the rays 
pass before reaching the patient. The telescopes are con- 
structed of brass barrel, with rock crystal lenses to concen- 
trate the rays of the arc lamp. At the end of each telescope 
nearest the lamp a space is left between two of the lenses, 
which is filled with distilled water ; ground this a water 
jacket is fitted, to permit of the circulation of running water 
from the main supply, in order to keep it cool. The dis- 


Еа. 1.—Ётиввн [лант APPARATUS. 
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tilled water fulfils the double purpose of eliminating some of 
the heat rays, and of preventing the top lens from cracking 
owing to its exposure to the great heat from the arc lamp. At 
the other end of the telescope, for a space of about 12 in., 
between two more lenses, is a column of distilled water, 
which abeorbs further heat rays. Around the four telescopes 
are arranged couches on which the patiente lie whilst under 
treatment; the part to be treated is brought to the point 
of convergence of the rays through the telescope, and com- 
ргеввогв consisting of rock crystal lenses, between which 
a stream of water is continually circulating, are pressed 
firmly on the skin, 
in order to render 
it anemic, as the 
presence of red 
fluid would prevent 
the ultra-violet rays 
from properly pene- 
trating. Hereoccurs 
the final exclusion 
of the heat rays, 
and the chemical 
rays alone reach 
the patient. Byan 
ingenious arrange- 
ment, the fullest 
use is made of the 
light from the lamp, 
во that the current 
consumption is 
about 50 amperes 
only, ав against 70 
or 80, or even 
more, in the older 
types. 
The next illus- 
tration, fig. 2, shows 
a Finsen-Reyn lamp 
for lupus treatment 
of а single patient. 
The main features of 
ita construotion are 
very similar to the 
foregoing, there 
being an arc lamp of 
high candle-power, arranged to project its rays through a 
telescope for the elimination of the heat rays and the concen- 
tration of the chemical rays to a point where a compressor 
is used on the patient, as with the large Finsen apparatus. 
A special type of self-feeding arc lamp is used with this 
instrument, which has proved very satisfactory in working. 


The stand on which the apparatus is mounted is designed to 


give every possible movement and height required, and it is 
mounted on a wheeled base. 

Next follows an extremely useful lamp, also designed for the 
light treatment of lupus (fig. 3); this is a modification by 


the London Hospital staff of the French lamp, Lortet- Yenoud. 


The general construction, consists of a stand having a 
G 
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heavily weighted base, on which is mounted а hand-feed arc 


lamp. 
double shield having two rock crystal lenses set in ite 


The .таув from this lamp are projected through a 


In this installation the direct current from the main supply 


is utilised both for the induction coil and to actuate the 


motor of the mercury jet interrupter, through variable 


Еа. 2.—Finsen-Reyn LIGHT APPARATUS. 


centre; between these circulates water from the main supply, 
serving the same purpose as in the apparatus already men- 
tioned. In the use of this lamp no compressor is required, 
as the part to be treated is pressed against the front lens of 
the shield. All the above light-converging apparatus are 
also being successfully employed in the treatment of rodent 
ulcer. 

Fig. 4 illustrates a cubicle fitted for the application of 


Fig. 4.—HicH FREQUENCY APPARATUS. 


currente of high pressure and high frequency, which have 
been used with great success in rheumatism, arthritis, 
ansemia, neurasthenic conditions, pruritus ani, and certaiu 
stages of pulmonary tuberculosis. 


кта. 3.—LonTET-YzNovD (LONDON HOSPITAL) LAMP, 


resistances ; a switchboard is used in connection with them 
for controlling the current, having mounted on it a volt- 
meter and ammeter for reading the pressure and current 


Fig. 5.—SWITOHBOARD FOR GALVANISM, FARADISM AND 
ELBOTBOLYSIS. 


‘supplied to the primary coil. From the secondary coil, 
which terminates at the discharging pillars, wires are led to 
а spark gap and Leyden jars, where extremely rapid alter- 
nations of current are set up, The high-frequency current. 
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passes to a solenoid composed of windings of thick copper The .peculiarity of this system is that enormous voltages 
wire, of which, by means of an ingenious arrangement, more and quite a heavy current can be used without danger {to 
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H = та. 6.— SPECIAL HYDRO-ELECTRIC BATHS. Fic. 8.—HiGH FREQUENCY AND RONTGEN Ray APPARATUS, 


or less can be inserted, controlling thereby the pressure which those under treatment. The processes of metabolism seem 
is utilised in the treatment. The current is applied through to be those principally affected by high-frequency currents. 
“кА The next illustration, fig. 5, shows a switchboard for 
galvanism, Faradism, combined current, and electrolysis. It 
consists of a polished marble base, whereon are mounted two 
resistance lamps with switches, a galvanometer with a shunt 
to increase the range of the instrument, a switch to reverse 
the polarity of the galvanic current, switch to allow a 
galvanic, Faradic, or combined current to flow from the 
terminals, Faradic coil with regulating primary and secondary, 
and a special circular wire rheostat of 10,000 ohms resist- 


sation method when the general electrification of the 
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| 
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| 
Fi. 7.—APPaRATUS FOR VIBRATORY MASSAGE. 
"auum tubes, where local treatment is desired, and by the 


a Pia. 9.—WrxsSHURST MAOHINE. Невтғово ELzcOTRIOITY Wonzs:— B. & W. BoirnEns. See р. 105. 
| ; 
2. subject is considered necessary. Various other methods of ance, divided into 56 steps, this allowing of very fine grada- 


b 


treatment are also used, which need not here be described. tions of current. Great success has attended the application 
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of these currente, in conjunction with & special arm bath, for 
writer's cramp. In rheumatism, paralysis, neuralgia, &c., 
the treatment has also been found most efficient. 

Fig. 6 illustrates an interesting switchboard, specially 
designed by Messrs. Lemmon & Co. for Guy's Hospital. With 
this apparatus it is possible to apply galvanic, Faradic, 


HERTFORD: Mam BwrrcHBOABD. See р. 105. 


combined, and sinusoidal currents at the same time їп 
different parts of the bath, or to different patiente. Arranged 
on a marble base are resistance lamps, galvanometer with 
shunt, voltage regulator, circular rheostat, . Faradic coil, 
current reversers and combiners, a specially arranged plug 
board to transmit currents to seven points at once, and 
a rotary sinusoidal-current generator, ‘all worked by the 
current from the main | 
circuit. Cases of 
rheumatism, paralysis, 
and mal-nutrition have 
derived much benefit 
from treatment by this 
means, 

Fig. 7 shows an 
ingenious and useful 
motor transformer, 
wound t» run on the 
105-volt direct current 
mains. Attached to 
one end of the shaft is 
& flexible cable with & 
ball attachment at its 
extremity ; this ball 
vibrates with various 
degrees of amplitude, 
regulated by a oollar 
arrangement, which 
can be moved round 
while the ball is in 
action on the patient ; 
the top of the ball 
is drilled with three 
screw holes to take 
variously shaped elec- 
trodes for the local 
treatment of the 
smaller muscles, &c., 
where the ball itself 
would be too large. 
This form of massage 
treatment is now very 
largely employed in many cases where formerly manual 
methods were used, and it has been found that the results 
are much better, as the form of vibration is immeasurably 
superior to that which may be gained by any other means. 
Other advantages of the motor transformer are that it can 
be used to give a regulated sinusoidal current to light small 


| 


lamps such as head-lamps, laryngoscopes, cystoscopes, &., 
and also to render a cautery point incandescent. ` 

In fig. 8 is shown a cubicle fitted for high frequency 
currents and Réntgen rays for therapeutic purposes. We 
have already spoken of the high frequency treatment, and 
will now briefly describe the X-ray arrangements. The 
induction coil utilired is of 12-in. 
spark length, with & dipper type mer- 
cury interrupter. The current utilised 
is a direct current from the main, 
through regulating resistances, for the 
coil and motor of the interrupter 
respectively, volt- and ammeters being 
in circuit to read the pressure and 
current used. There is а special 
feature about the arrangement of the 
X-ray tube iteelf for therapeutic treat- 
ment; the tube is mounted on a stand, 
and is enclosed in a transparent screen 
which entirely cute off the rays from 
both patient and operator, a most 
important desideratum. То permit 
the passage of the rays to the part of 
the patient to be treated, there is an 
orifice in the globular screen, to which 
can be fitted various tubes of the same 
material; through these the rays pass 
directly to the affected part only, thusdis- 
pensing with the use of lead-foil protec- 
tion, which was formerly necessary to pre- 
vent burns. The tubes can be sterili 
and the arrangement presents other fea- 


tures of great value. The therapeutic value of the Róntgen 


rays is already well known, so that it is unnecessary to mention 
specifically the various forms of disease on which they 
exercise curative effecta. 

The remaining illustration shows yet another form of elec- 
trotherapy, namely, Franklinisation, or static electricity. The 
apparatus used in this case consists of a Wimshurst machine 


HERTFORD: GENERATING PLANT. 


with eight plates, each 86 in. in diameter, the power 
for driving them being derived from an electric motor con- 
nected to the main circuit. This treatment is not used in 
this country to a very large extent, but abroad, especially in 
North America, much good work has been done with it. 
However, this method of applying ;electricity\is coming more 
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into favour, and at Guy's Hospital, where the apparatus is 
installed, it is used for the treatment of rheumatism, nervous 
diseases, &c. 


The whole of the spparatus herein described is housed on | 


the top floor of one of the hospital buildings, which has 
been set apart wholly for this purpose. The circuite to the 
various cubicles are controlled by a 1 main switchboard, 
erected by Messra. Lemmon & Oo., and connected with the 
main circuit of the hospital. We recently availed ourselves 
of an opportunity of inspecting the whole installation, and 
were exceedingly pleased to find how complete were the 
arrangements for applying the curative properties of electri- 
city for the alleviation of so many of the diseases of suffering 
humanity. 

Many of our readers will, no doubt, remember the part we 
Played in the exposure and suppression of the famous 
Harness belt business gome years ago ; we rejoice that elec- 
tricity has now recovered its good name, and is so extensively 
serviceable to mankind in therapentics. | 


HERTFORD ELECTRICITY WORKS. 


WHILST preparing an account of the power and traction 
systems of the north Metropolitan area a few months ago, 
we visited the generating station erected at Hertford by the 
North Metropolitan Electric Power Supply Co., to supply 
electricity in bulk to the allied Power Distribution Co. 
The illustrations on pp. 103 and 104 relate to the plant 
installed in this station. 

The building is of brick, with a slate roof lined with 
matchboarding, and consists of engine and boiler rooms with 
battery room attached. Close by in a separate building are 
the offices. 

The boiler house contains two Babcock & Wilcox boilers, 
having a combined evaporative capacity of 3,800 lbs. of 
water hour, and equipped with superheaters. The 
boilers are hand fired with Ibstock hard steam coal, which 
gives very satisfactory results; bunkers facing the boilers 
provide for the storage of about 40 tons of coal, which can 
be delivered upon the stoking floor through sliding doors. 
The chimney shaft is of brick and steel, 70 ft. high. | 

The feed water is derived from a shallow well, kept full 
by percolation from the Lea, and is pumped up by a pulso- 
meter into a tank over the boiler house, capable of holding 
about 14,000 gallons of water. The town supply is also 
available in case of need. In either case the water is of 
good quality, and the scale formed is soft and easily removed. 
The feed water is heated by a Wheeler heater, receiving the 
exhaust steam from the auxiliaries, but a separate cold feed 
is also provided. Space for two more boilers is available in 
the present boiler house. The steam drums are connected 
by a pipe, from each end of which a branch is taken to one 
of the engines. 

There are in the engine room two generating sets, supplied 
by the Brush Electrical Engineering Co., Ltd., each consisting 
of a Mordey four-pole dynamo conpled direct to a 
Baworth Universal engine, and having an output of 
100 кӯ. at 460 to 500 volts, when running at 800 r.p.m. 
The dynamos are compound wound, in case they may be 
required for traction; the armatures are of the chord-wound 
type characteristic of the Mordey machines, "The engine 
and dynamo are mounted on a combined bedplate. The 
temperature of the superheated steam is 400° F. 

In the basement there is а condensing plant consisting of 
a Blake & Knowles jet condenser and pumps, combined with 
a large oil separator of the befHe-plate type. The con- 
densing water is brought from and returned to the river in 
cast-iron pipes. 7 

Space for a 200-Kw. set is allotted in the engine room, the 
foundations being already set. The engine room is traversed 
by a 5-ton crane, | 

The switchboard, which faces the engines, comprises six 
slate panels, and was supplied by Messrs. Veritys, Ltd. The 
first two panels carry positive and negative single-pole 
switches, ammeters, I.T.E. no-load circuit breakers, Thomson 

meters and shunt regulators, for the two dynamos. The 
third panel is fitted with battery, volt and ammeters, bar 
voltmeters, battery and booster main switches, and the bat- 


tery regulating switches (each for 21 regulating cells, next to 
the neutral wire). Booster field regulators are also provided. 
The next panel carries the balancer and booster switchgear, 
and the mid-wire ammeter, &c., while the two remaining 
panels are allotted to the three feeders, which are controlled 
by positive and neg:tive switches and fuses, a.d moving- 
coil ammeters, which can be coupled on either pole. On 
the wall close by are the pilot voltmeters, ampere-hour Aron 
meters for the batteries with charge and discharge dials, and 
the station lighting switchboard. 

The balancer-booster consists of four machines coupled 
together, the two in the middle being the balancers, with an 
output of 20 Kw. each, and those at the ends the boosters, 
rated at 90 amperes, 10—110 volts each, at 1,100 r.p.m. 
This set also is of the Mordey type, supplied by the 
Brush Co. | 

The battery comprises 250 cells, supplied by the Hart 
Accumulator Co., of their 17-plate type, having a capacity 
of 250 ampere-hours at 45 amperes. It is housed ina well- 
lighted room immediately behind the switchboard, so that 
the connections are as short as possible. 

The feeders are all triple-concentric, and the distributors 
three-core, insulated with vulcanised bitamen and armoured. 
They were supplied by Messrs. Callender’s Cable and Con- 
struction Co., Ltd., and were laid in wood trovghing filled 
up with bitumen on the solid system. Disconnecting boxes 
are provided at intervals. 

There were at the time of our visit 158 consumers, with 
the equivalent of 5,871 8-c.P. lamps connected, and motors 
of about 40 H.P. There are also ten arc jamps used for 
public lighting; these are replaced at midnight by glow 
lamps on the same posts. The arc lamps are of the 
Reason Co.’s twin-carbon type. | 

Mr. C. F. Butler, A. M. I. E. E., is the managing engineer, 
and to him we were indebted for the foregoing particulars 
on the occasion of our visit. 


LIGHTING AND POWER NOTES. 


(Continued from page 100.) 
London.—SuonEDrrTCH.— The E.L. Committee of the 


‘BOC. bas submitted a report dealing with the growth of thesupply, 


and pointing out the necessity of installing additional plant at the 
Whiston Street station, where space exists for extensions. Two 


schemes are proposed:—(a) Two steam turbo-generators, each of 


1,000 Kw. capacity, with all necessary condensers, pumps, boilers, 


superheater, stoam and water pipes, switchgear, balancer, and 
underground maine, at an estimated cost of £37,000. 
‘steam tarbo-generators, each of 1,500 Kw. capacity, with all neces- 
вагу plant and accessories as set out above, at an estimated cost of 


(6) Two 


£46,000. The Committee suggests the expediency of visiting turbine 
stations in operation, before coming to s decision.—The report was 


adopted. 


FuLHAM.—With a view to converting the present gas lamps 
into incandescent electric lamps, and at the same time making 


provision for private customers, the Electricity Committee of the 
B. O. proposes to lay mains in 38 streets at an estimated cost of 


£2,706. In these streets, 193 public gas lamps are to be converted 
into incandescent electric lights at an estimated cost of £1 15s. per 


lamp. 


Вввмонрват..-Мт. A. P. Trotter has reported upon the explosion 
which occurred in Bermondsey Street in December last, owing to a 


heavy short; and the B.C., in accordance with the suggestions made 
dy bim, and recommended by the electrical engineer, has resolved 


to efficiently ventilate the four feeder pillars, and to provide fuses 
for interconnecting the network. 


. - MomorPAL ComreRENMCOE.—Almost all the Metropolitan Borough 


Councils were represented at а conference held last week in the 


. Shoreditch Town Hall, to consider what joint steps should be taken 


to avoid unnecessary expense in regard to opposing the Bill to be 


5 by the Administrative County of London and District 


lectric Power Co. Daring the course of the dings it was 
stated that the powers sought by the Bill for generating and 
supplying electricity, and to break up the roads for such purpose, 
would seriously prejadice the local authorities, both where the rate- 
payers’ money had already been invested in electricity ander- 
takings, and even where it had not, by causing inconvenience to the 
public by the additional breaking up of streets. The Bill, it was 
further asserted, is now backed by a strong financial combination, 
which makes its chances much greater than a similar bat less 
ambitious scheme which failed two years ago. Тое Conference 
unanimously decided to oppose this and the other electrical Bills 
relating to London, which are to be promoted next session, 

OAMBERWELL.—The Finance Committee of the B.O. reporte 
tbat the Council, on November 30th, having, considered 
the refusal of the B. of T. auditor to hear it with reference 
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to the audit of the accounts of the County of London Electric Light- 
ing Co., agreed to the suggestion of the L. O. O. that ће B. of T. should 
be requested to make regulations under Bection 8 of the company's 
order enabling the Board to direct tbe auditor to take into account the 
circumstances of the company, in allocating the capital expenditure 
between the areas of the various local authorities in which the com- 
pany isoperating, in order that any party interested should be 
allowed to appear and be heard before the auditor. A communica- 
tion was accordingly addressed by the town clerk to the B. of T. on 
these terms. The B. of T. replied that it was not prepared to make 
regulations in the direction suggested. As this is a matter which 
will no doubt affect other boroughs as well as Camberwell, the Com- 
mittee decided, subject to the usual sauction, that tbe B. of T. 
should be again approached and asked to reconsider its decision, and 
tbat a copy of the Camberwell Council's communication, and of the 
Board’s reply thereto, should be forwarded to the L.C.C. and to 
those boroughs over whose area any company is authorised to 
supply, with a request that they will assist by making similar repre- 
sentations to the B. of T. 

PaDDINGTON.—Permission was given by the B.C. on Tuesday to 
the Metropolitan Electric Supply Co. to lay mains from Amberley 
Road to Queen's Mews, on condition that the company undertake to 
strengthen the footbridge in Formosa Street to carry the additional 
weight, and that should a reconstruction be rendered necessary, 
the company will bear a proportion of the cost. 

Івглкотом. — Тһе Lighting Committee, in order to provide work 
for the unemployed, bas decided (subject to the usual sanction) that 
conduits and mains be laid slong Holloway Road at an estimated 
cost of £2,800. These conduits will be required, it is expected, in 
about 12 months to meet the increasing load in Upper Street, inas- 
much as the conduits in that thoroughfare, which were laid in 1895, 
are congested, no addition having since been made. 

Sr. PANCRAS.—The B.C. has decided to lay a main for equalising 
the pressure in the Prince of Wales Road and Chalk Farm districts 
at an estimated cost of £2,850. It bas also agreed to take up the 
balance (£7,515) of the electricity loan of £28,580. The electrical 
engineer submitted a report on methods of popularising the use of 
electricity, by supplying energy at cheap rates during the hours of 
light station load. Mr. Baynes suggested that a system of day load 
supply should be established for lighting purposes at the same rate 
as for motive power, provided that the supply is not taken 
between the hours of 4.30 and 830 p.m, these being the 
hours approximately of peak load; any current drawn from 
the mains during the hours of peak load to be charged at the 
rate of 6d. per unit. That day load shall only be available to 
customers who will guarantee to burn during the business hours of 
the day not less than 10 lamps in their cellars or at the back of 
their shops, as the case may be. Charges for extra meters and 
switching-over gear to be borne by every customer availing himself 
of these specially low rates. All customers receiving current under 
these special rates will be liable to be cut off at any time that 
circumstances may necessitate, in a similar way to the special low 
motor rates now in force. Without diecussion, the Council agreed 
to adopt the proposals. 


Plymouth.—At the last meeting of the B.C. Mr. 
Radford said a deputation representing the Amalgamated Society of 
Engineers had appeared before the Electricity and Street Lighting 
Committee and complained of the non-employment of bond fide 
engine fitters at the electricity works. The Committee resolved 
that the society be informed that the existing arrangements at the 
electricity works were conducive to the efficient working of the under- 
taking, and that it saw no reason to interfere, but that it in the 
future ths deputation desired to make any specific complaint, the 
Committee would give it consideration. 

The Committee endeavoured to get from the deputation a defini- 
tion of what a bon fide engine fitter was, and, as far as the Com- 
mittee could understand, it was a pereon who had served an appren 
ticeship and continued to рау asubecription to the society. If 
these were the conditions, then the Committee had not bond fide 
engine fitters at the works. But the Committee knew that it 
employed at the works men well adapted for their duties—men 
who were engineers of ripe experience. There was one particular 
man against whom the deputation evidently aimed; a man who 
helped to build the engines be was now working. That man had 
been in the employ of the Committee for six years, was constantly 
taking the engines to pieces and putting them together, and his 
work gave satisfaction in every way. The Committee was satisfied 
that the works were being conducted ina most efficient manner. 

The report of the Committee was adopted. 


Radeliffe.— The U.D.C. has applied to the L.G.B. for 
a loan of £10,000 for the provision of motors, arc lamps and elec- 
tric radiators for biring out, and for the wiring of consumers’ 
premises on the deferred payment system. 

The Council has decided to ascertain the demand for energy in 
the Chapelfield district, and the cost of extending the mains there. 


Retford.—The B. cf T. has again written to the T.C. 
inquiring what steps bave been taken to carry out the E.L. order 
obtained in 1899. 


Richmond-on-Thames.—The T.C. has requested the 
local E.L. company to improve the supply of energy, and to sub- 
stantially reduce the price, which at present is 6d. per anit for 
lighting and 24d. per unit for power. 


Rochdale.—The T.C. has applied to the L.G.B. for 
sanction to borrow the sum of £42,405 for the purpose of extending 
the electricity works in Dane Street. The extensions in Dane Street 
wers commenced a few months ago. 


Runcorn.—The U.D.C. has decided to transfer its 
E.L. order to the Mersey Electric Supply Co., Ltd, the company 
undertaking to repay £274 expended by the Council in obtaining 
the order. The Council will have the option of purchasing the 
undertaking at the end of 14, 21, 28 and 35 years, and at the 
end of any subsequent seven years. 


Surbiton.—The U.D.C. has decided to apply to the 
B. of T. for a prov. order to extend the limits of supply to those 
parts not included in the area defined by the 1891 order. It was 
stated that a balance-sheet would probably be received from Mesgrs. 
Callenders in a few days, showing the full returns of the year’s 
working. 


Taunton.—The T.C. has resolved to obtain the services 
of an expert in regard to the assessment of the electric lighting 
undertaking. On the appeal made by the town clerk in Janvary 
last against the assessment made in August, 1903, when the amount 
was raised from £750 to £2,598, the Assessment Committee resclved 
to reduce the latter figure to £1,130. This appears not to be satis- 
factory to the Council, which places the outside figure at which the 
works could be assessed, at £1,000. 


Thornaby-on-Tees.—At the meeting of the T.C. on the 
10th inst, a letter was read from the Cleveland and Durbam 
Electrical Supply Co., stating that it wculd be able to supply 
power in the neighbourhood early in the year, and asking if the 
Council was prepared to proceed actively under its order of 1902, 
and also if it would be prepared to negotiate for the transfer of its 
powers to the compavy. The matter was referred to the special 
Electricity Sub-committee. 


Torquay.—An adjourned L.G.B. inquiry was held on 
January 12th, relative to the application of the T.C. for a loan of 
£42,000 for the erection of a new E.L. and power station in Upton 
Valley. There was considerable opposition. 


U.S. A.— BALTIMORE, Mp.—The U.S. Electric Light and 

Power Co. is taking steps,to consolidate tbe local ligbting and power 
lants. 

Р New Үовк Crry.—The mayor, Mr. MacClellan, has introduced a ВШ 
into the New York State Legislature advocating the establishment 
of a municipal lighting plant, not that he is in favour of municipal 
trading, but on account of the existing conditions of service as to 
the price and absence of competition. One of the City street- 
cleaning commissioners referred to the refuse burned in London for 
generating steam in electricity works, and stated that New York's 
daily refuse amounted to 5,500 tons. 


Weybridge.—The U. D.C. on January 11th decided to 
oppose the application of the Urban Electric Supply Co., Ltd., for 
E.L. powers in the district. 


Whitwood.—The U.D.C. has sealed a memorial to the 
B. of T. requesting it to grant the Council a prov. order for 
electric ligbting. 


Willesden.—The L.G.B. has sanctioned the borrowing 
by the U.D.O. of £2,801 to defray excess expenditure in connection 
with the electricity undertaking, and £15,000 for extension of 
mains. Including these two sums the total loans sanctioned for the 
undertaking, amount to £157,441. Of this the Council has 
borrowed £125,600. It has been resolved to borrow the balance, 
£31,841. 


Wimborne.—The U.D.C. has assented to the Bourne- 
mouth and Poole Electric Supply Co. applying for a prov. order to 
supply ita district. 


Windsor.—The T.C., with the object of protecting its 
interests, bas decided to oppose the application of the local electric 
lighting company for s prov. order seeking powers to supply energy 
to the outlying districts. 


Woking.—The U.D.C. has resolved to oppose the appli- 
cation of the Electricity Supply Co. for powers to extend its area 


of supply so as to include the Urban and Rural Districts of Chertsey, 
which would affect the Council's interests. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—A special meeting of the Tramways and Elec- 
tricity Committee was held on 11th inst. in connection with the 
taking out of quantities for the power station, and also some 
arrangements in connection with the preparation of the contract 
and its signature by both parties. Sir Daniel Dixon presided. The 
town clerk, city surveyor, electrical engineer and tramway manager, 
reported upon the drafting of the contract, and Mr. John White 
and Mr. A. H. Beatty representing the firm of Mesers. J. G. White 
and Oo., Ltd., who were present, undertook to have all the sections, 
including the third engine, for which a period of 10 months had 
been allowed, ready within nine months from December 3rd. In 
return the Committee, in consideration of this expediting of the 
engines, agreed to reduce the amount of retention money by 50 per 
cent. after £54,000. Messrs. White's representatives, in reply to 
the town clerk, also stated that they expected to be in a position to 
commence tbe street work on February let, and to push rapidly 
ahead. They wished to inoonvenience the city of Belfast and its 
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trafic as little as possible, and consequently did not intend to open 
vp thoroughfares until they had all the material ready for the rapid 
completion of the permanent way. 


Birmingham.—Good progress is being made with the 
orebead work on the Small Heath to City route, and it is antici- 
peted that the cables will be laid in time to commence running the 
electric cars in place of the present steam cars early in February. 


Dalkeith.—There is a movement on foot for the forma- 
tion of а syndicate with the view of constructing an electric tram- 
ту system between Nether Liberton—the terminus of tbe Edin- 
barghcable car system on the south side—and Dalkeith. The dis- 
азс is four miles, and the villages of Losswade and Newton 
Grange would be embraced, and possibly Bonnyrigg. Provost 
Chisholm, of Dalkeith, is mentioned as one of those taking an active 
interest in the proposed scheme. 


Bst London Railway.— The report of the directors 
jut inned says :—" Anticipating the electrification of the Metro- 
pian and the Metropolitan District Railways, and consequent 
mspention of their through train services over the line, a tem- 
pray rcheme for future working and schedules of new train 
ити have been agreed.” 


Glasgow.—A letter has been received by the T.C. from 
the secretary of the Scottish Amalgamated Society of House and 
Ship Painters, objecting to the employment of men who were not 
pantera by trade, for the repainting of tramway poles. The letter 
is onder consideration by the Tramways Committee. 


Gloucester.—The tramway manager evidently knows a 
good thing when he vees it, for he recently recommended the City 
Council to have the ELECTRICAL REviEW, and two of our esteemed 
-— contemporaries placed in the mess rcom of the employés’ 


Great Northern, Strand and Piccadilly Tube Rail- 
way.—A delay of serious importance to the travelling public has 
aourred in the completion of the Great Northern and Strand and 
Plesdilly and Brompton connection of the tube railways of the 
metropolis, owing to a disagreement between the promoters and 
the London County Council, the latter having refused sanction for 
contineation of the work except under certain conditions.— Times. 


Jarrew-on-Tyne.—4At the meeting of the T.C. on 12th 
inst, a communication was received from the Board of Trade, 
enclosing a copy of a letter from the solicitors to the promoters of 
the Jarrow and District Light Railway Order, 1901, regarding the 
proposed extension of time for completing the work. It had been 
stated that the company had not made any sign of their intention 
to lay the tramways, with a small exception, but the facts were that 
the company had already spent more than £10,000 on the scheme, 
and, in addition to purchasing property, had completed both 
abutmenta of the proposed bridge over the River Don, having 
obtained delivery on the spot of the girders, and had practically 
completed the railway on either side of the bridge. But for the 
appearance of a crack in one of the abutments, the construction of 
the bridge would before thie bave been actually completed. The 
company therefore thought they had shown sufficient ground to 
justify their request for an extension of time for the completion of 
the railway and works, as they were not likely to allow the capital 
embarked in the echeme to lie idle longer than was necessary. In 
these circamstances the Board of Trade wrote stating that they had 
made an order sanctioning an extension for 12 months of the period 
for completing the lines authorised under the order. 


Little Hulton.—The U.D.C. has decided to oppose the 
application of the South Lancashire Tramways Co. for an extension 
of a year in which to construct the electric tramways in the 


London.—The Dai Chronicle, referring to the statement 
of a correspondent that there was a scarcity of cars on the South 
Londoa ways service, has ascertained that the reason why more 
cars ате pot run, is that the temporary generating station cannot 
apply more power. The Council is pushing on as fast as it can 
with the new generating station at Greenwich, but it will not be 
completed for some time yet. In the meantime the Council is using 
all the power it can get. 


electrical company, known as the Société 
Grenobloise de Force et de Lumière, proposes to bring a continuous 
ension eleotrio onrrent from Moutiers, in Savoy, to Lyons, а 

d of 110 miles, with a view of supplying the whole of the 
ave power for the Lyons tramways. The power to be trans- 
The новій be 6,300 н.р., supplied by a waterfall of 65 metres. 
fh end tber would be 56,960 volts, and 50,000 volts 


Neweastle-on- ne.— At a meeting of the Tramways 
dps on the 12th inst, it was decided to instruct the city 

New Brid Prepare plans for the extension of the tramways from 
Ве а, Street To the Sandyford Estate vid Clarence Street, 
and also. for the extension of lines to Scotawood. 


a К, ек (it .- Our New York correspondent writes :— 
trolley 1 on J anuary 3rd caused much delay on the local 
tapacity ot the rei ally in the suburbs, The demand on the 
мең aries ee жау Was enormous, the estimated total of pas- 
Wee С, 400,000. Oarefully-prepared statistics show 
5.90 p.m and 6.30 daily no fewer than 36,000 puwerigers 


Г ио ~ 


cross Brooklyn Bridge in the electric cars. This number is three 
times the official carrying capacity of the structure. On December ` 
3186 the first car from New York to Brooklyn crossed over the 
Willimsburg Bridge, traffic in the reverse direction having been in 
operation for several weeks.” 


New Zealand.—AcckLAND.—A deputation from the 
Grey Lynn B.C. waited recently on Mr. Hansen, of the Auckland 
electric tramways, and urged the company to extend its lines to 
the Council's district. This extension has been practically decided 
upon, but if terms with the Mount Eden Road board can be come 
to, lines in this district will be put down first. 

WzELLINGTON.—The ratepayers of the Melrose Ward have 
authorised the City Council to construct extensions of the tramway 
system to Island Pay, Kilbirnie and Brooklyn. Plans, £c. have 
been drawn up, we understand, but so far it bas not been decided 
whether the work will be carried out by contract or by day 
labour. The amount of the loan, £77,000, for carrying out the 
extensions, is being raised locally. 


North Wales.—According to the Liverpool Daily Post 
and Mercury, the task of electrifying the Snowdonian valleys is 
progressing, and before the advent of summer there will be laid a 
network of electric wires and cables through some of the prettiest 
bits of scenery in North Wales. The power station at Llyn Llydaw 
has been nearly completed. When the tunnels through the Pass of 
Aberglaslyn have been completed the line will be practically ready, 
во that there will be a direct communication from Oarnarvon vid 
Dinas and Beddgelert to Portmadoc. The narrow gauge railway 
is being electrified ; the overhead wires are being erected, and the 
whole of the new rolling stock is on order. The power lines have 
been laid not only along the route of the railway, but through the 
Nantlle valleys. Many of the quarries, both here aud in Festiniog, 


. will be worked by electricity, for the owners, having been con- 


vinced that they will be able to save at least 25 per cent. in the 
working of the hauling and pumping, will discard steam and order 
eleotric power. 


 Nottinglham.—A meeting of ratepayers has approved 
the proposal of the Corporation for the promotion of a Bill in the 
next session of Parliament for the extension of the present system 
of electric tramway traction in the city, and the carrying out of 
wotks of street improvement at an estimated cost of about £100,000. 
The new lines are designed to meet the wants of the eastern district 
of Nottingham. 


Ossett.—The Corporation has approved of a plan sub- 
mitted on behalf of the Wakefield aud District Light Rsilway Co. 
for another line between Ossett and Wakefield. Owing to the 
cutting up of the road between the metals, the Corporation has 
recommended the company to pave between the lines with retta. 


Rushden.—The B.E.T. Co. has informed the U.D.C. 
that they will soon be in a position to construct the tramways con- 
necting Wellingborough, Rushden, Higham Ferrars and Raunds, 
but owing to the great expense involved they proposed to abandon 
that portion of the scheme running from Irchester Road into 
Rushden. The Council has protested against the abandonment of 
any portion of the scheme. 


Spen Valley.— Notice is given of an application to the 
B. of T. for the transfer of the undertaking authorised by the Spen 
Valley Light Railway Order, 1901, from the B.E.T. Oo. to the 
Yorkshire (Woollen District) Electric Tramways, Ltd, with the 
exception of that portion of the tramway which is in the Borough 
of Dewsbury. The latter is to be transferred from the B.E.T. Co. 
to the Dewsbury T.O., in consideration for the sum of £50,500. 


TELEGRAPH AND TELEPHONE NOTES: 


Brighton Telephone Department. —The first annual 
conversazione of the Corporation Telephone Department took place 
at the Old Ship Assembly Roomson 13th inst., the Mayor (Alderman 
Blaker) and other members of the Corporation being present. 


Cape to Cairo Telegraph.—In a description of the pro- 
gress which is being made with the Cape to Cairo telegraph, a 
writer in the Glasgow Herald states that the line has now reached 
Udjidji, the capital and chief town of German East Africa, which 
is on the eastern shore of Lake Tanganyika. For the moment con- 
atraction work is suspended while the route northwards is carefully 
surveyed and the sections of the line that have been erected are got 
into thorough working order. When the work of construction is 
recommenced the route will probably be along the eastern shore of 
the. Victoria Nyanza, and will then strike due north to the town of 
Rosares, Which is the southeramost point of the,Soudanese tele- 
graph system. A junction will be effected here between the two 
lines, and the scheme for a Cape to Cairo" telegraph will then be 
an accomplished fact. The engineers of the line are, however, 
faced with a difficulty in their preparations for carrying it forward 
from Udjidji, inasmuch as the country for a distance of nearly 100 
miles through which the line would have to pass is very swampy, 
and quite unfit for the erection of a telegraph wire. It was at first 
thought that a wide detour would haveto be made at this point in 
order to escape this region, but the installation of the Marconi 
system of wireless telegraphy, in order to bridge over this inhospit- 


able belt of country, is dow prop 
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Glasgow Telephones.—The Corporation Telephone 
Department has agreed to erect as an experiment six combined 
telephone offices and police signal boxes throughout the City. 

A special Sub-committee of the Corporation Telephone Com- 
mittee has been appointed to confer with the representatives of the 
Olydebauk T.C. on a proposal to get (1) telephone underground 
way leave facilities in Clydebank, and (2) the introduction of tele- 
phones in public buildings in that burgh. 


Newfoundland Telegraphs.—A Reuter telegram from 
Toronto states that the Board of Arbitration bas delivered a sealed 
award, to be made public on 3rd prox., on the question of the award 
to be paid to the Reid Syndicate by the Newfoundland Government 
as compensation for the acquirement of the telegraph system. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No, 1) өө ee Aug. 26, 1901 ee 
Trinidad-Demerara (No. 2 .. Dec. 18, 190 Jan. 17 
Dominioa-Mar unique. ee ee ee ee May 7, 1908 ee ee 


Bt. Lucia- Martinique ee ee ee oe 

Ca enne-Pinheiro ee ee ee ee ee Ang 

Reissa-Issa (Yemen) Camaran T ee ee Oct. 22,1902 .. 

Tare IADE ae - i ss ae es 5 ^ 6 
adivostock-Nagas ee ee ee Feb. 9, 1904 ee 

Closed Port Arthur-Chefa .. ае oe a 


Paramaribo-Cayenne .. x July 18, 1904 


Sitka-Valdez ee oe ee ee ee ee Nov. 11, 1904 ee ee 
Cape Haiti-Puerto Plata .. Dec. 25, 1904 ee 
Assab-Perim sè is .. Dec. 26, 1901 Jan. 14 
Jamaica-Colon .. 2 x .. Jan. 5, 1905 M 
LANDLINES, 
Cartagena-Baranquilla s «s . Dec. B, 1900 M 
Puerto-Barrios .. s» ee T os ee July 28, 1902 i» 
Kertch-Soutehoum ae ve : .. Sept. 27, 1904 .. Vx 
Fao route .. ee ee ee .. Jan. 11, 1905 Jan. 12, 
Saigon- Bangkok .. 855 ee e. Jan. 11,1905 .. Jan. 11 
Bhamo route beyond Tali oe .. Jan. 15, 1905 S 
Rome-Pera “> Ба me a ee Jan. 16, 1905 : 
tía Batoum-Elarich-Fao-Hanekin .. . Jan. 16, 1906 


Telephones v. Telegrams.—The Sfandard says that no 
surprise wbatever is felt by chief officials at the Post Office in view 
of the rapid development of the telephone system, that the number 
of telegrams should bave so markedly decreased ; but they hope tbat 
when the Government has been put in possession of the various 
looal exchanges (the provincial trunk lines being already in the 
bands of the Postmaster-General), an expansion of the Government 
telephone business wil amply make up any falling off in the 
revenue from the telegraphs. 


Wireless Telegraphy.—The U.S. Navy Department 
has established a well-cquipped school at the Brooklyn Navy Yard 
for instruction in wireless telegrapby. 

It is stated that the Marconi Co. has entered into an agreement 
with the Oceanic Bteam Navigation Co., Ltd. (White Star Line), for 
the equipment of six of the White Btar Line vessels with Marconi 
wireless apparafus. The names of the vessels to be fitted are:— 
Oceanic, Celtic, Baltic, Cedric, Majestic and Teutonic. 

The Post Office Circular of December 30th last, deals with Tele- 
grams to and from Ships by Wireless Telegraphy." From the 
various conditions, the following notes have been compiled :—The 
name of the wireless station to be counted as one word in the 
address. The word “ Radio," which is not charged for, is sent in 
the Service instructions. Telegrams cannot be accepted for trans- 
mission to any wireless station at an hour when it is not in com- 
munication with the Postal Telegraph system. The office of origin 
in the case of a telegram handed over to the Postal Telegraph 
system from the North Foreland wireless station should appear in 
tbe delivered copy as Radio—North Foreland,” and soon. Attention 
is drawn to the fact that an inward telegram can only be repeated 
from the wireless station, and not from the ship. The wireless 
stations quoted are Crookhaven, Lizard Malin Head, Niton North 
Foreland and Rosslare. 

The first returns of the new working arrangement between the 
Marconi Co. and the Post Office show that the public bave 
availed themselves to a large extent of the services of wireless 
telegraphy. 

According to the Novoye Vremya, Captain Clado in a discussion 
in that paper on the probabilities of a siege of Vladivostock, lays 
stress on the excellence of the wireless telegraphic apparatus in 
existence at that town, which places it in direct touch with 
Khabarovsk and Kharbin. 

According to a Laffan telegram from New York, arrangements 
are being made to fit up trains of the New York Central and Lake 
Shore Railroads with wireless telegraphy apparatus. Experiments 
have proved satisfactory in connection with the signalling system 
and wireless service combined, in warning drivers of any danger. 

Оа Wedneeday, lecturing at the Society of Arte, Captain Lionel 
James, of Times wireless telegrapby fame, said that the possibilities 
and dangers attending the use of wireless telegraphy in war corre- 
spondence were so great, that in future all such communications 
during military and naval operations would be controlled, be con- 
jectured, by international law. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Australia.— February 7th. Tenders will be received at 
the office of the Deputy Postmaster-General, Melbourne, for (1) 
3,500 trunk line multiple jacke, in strips of 20; (2) 1,320 yards of 
64 wire, wool insulated switchboard cable. Specifications at the 
General Post Offloss at Melbourne, Sydney, Brisbane, and Adelaide. 


Bedwellty.—January 26th. The Guardians are inviting 
tenders for a complete electric light installation at their Work- 
house, Tredegar. Section 1.— Steam dynamos, booster, battery, 
switchboard and motors. Section 2.— Cables and wiring. Oon- 
sulting engineers, Messrs. Herbert Lewis & Fletcher, Prudential 
Buildings, Cardiff. See ‘Official Notices to-day. 


Belgium.—Febroary 8th. The Belgian State Railway 
Authorities at La Bourse, Bruss*!s, are inviting tenders until Feb- 
ruary 8th for the establishment of a central electrio lighting 
station at the new goods station near the Brussels Dock. 


Belgium.—Februsry 13th. Tenders are being invited 
until February 13th by the Municipal Authorities of Ghent for the 
supply of 15 electric cranes for use in connection with the docks. 
Tenders are to be sent to l'Hotel de Ville, Ghent, whence particu- 
lars may be obtained. 


Drax.—January 28th. Schemes for electric lighting and 
electric pumping at Read's Grammar School, Drax, near Selby, are 
ee Apply Head Master, Mr. W. Bt. G. Drennan, at the 
School. 


Germany.—January 31st. Tenders are being invited 
by the Prussian State Railway Authorities in Cologne for the 
supply of 419 tons of galvanised iron wire, 94 tons of bronze wire, 
and 126,900 porcelain insulators. Tenders are to be sent to Die 
Konigliche Eisenbahn Direction, Cologne, whence particulars may 
be obtained. 


Halifax.—January 81st. Coal conveyor, shutes, &c., 
for the electric light and tramway power works. Bee Official 
Notices " January 6th. 


Handsworth.—February 2nd.—The U.D.C. is inviting 
tenders for power and lighting circuits and fittings in tbe generat- 
ing station ; pipework, feed-pumps, economiser, electricity meters. 
See Official Notices” January 13th. 


Johannesburg.— January 26th. Vignoles rails, fish- 
plates, rails, bolts, nuts, &c. See “ Official Notices " December 23rd. 
Johannesburg.—March 6th. 100 electric cars, two 


electric water cars, five-ton crane, oar traverser, and workshop tools, 
for the Municipal Council. See “Offcial Notices" December 30th. 


Keighley.—January 30th. Cars for the Oorporation. 
See Official Notices” to-day. . 


London.—January 24th. Fire alarm installation for the 
Northern Hospital, Winchmore Hill, N., for the Metropolitan 
Asylums Board. See Official Notices December 30th. 


Oulton Broad.—February 4th. Public street lighting 
proposals are invited by the U.D.O. See Official Notices " to-day. 


Porto (Portugal).—March 15th. The Town Council 
has opened a competition for the concession of the exclusive right 
of the working of the tramways for collective transports of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


Pudsey.—January 20th. Underground mains, junction 
boxes, switchboard, &., for the Oorporation. Bee “ Official 
Notices" Docember 16th. 


Roumania.—January 28th. Tenders are being invited 


by the municipal authorities of Guirgin for the concession for the 
electric lighting of the town. 


Shanghai. — March 81st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. Bee “Official Notices” October 14th. 


South Shields.— February 20th. Permanent way and 
construction of track; rail bonds and bonding; conduits, cables, 
and overhead equipment for the Corporation. See “ Official 
Notices " January 13th. 


Stock port. February Ist. Ten complete feeder pillar 
boxes with bases. See Official Notices to-day. 


Stock port.— February 6th. Overhead equipment of 
hare miles of tramway; copper bonds. See "Official Notices” 

е у. 

Swindon.— January 24th. One 30 ft. x 8 ft. Lan- 


casbire boiler, with superheater, piping, &. See Official 
Notices " December 30th. 


Vienna.—The Moniteur des Intérêts Materiels states that 
the Municipality will shortly invite tenders for the execution of the 
following works :— Extension of the tramway system, cost, 6,150,000 
crowns (about £256,250); extension of electric light system, cost, 
6,000,000 crowns (about £250,000.) | | 


West Ham.—February 9th. Engine room and elec- 
trical stores for the Council. See Official Notioes " to-day. 


OLOSED. 
Burslem. — The T.C. has accepted the following 


tenders :— | 
Babcock & Wilcox, boilers C 1 ar Б 


Electrical Power Storage Co., Ltd., acoumulators| 
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Erith.—Mesers. Mountain & Gibson, of Elton Fold 
Works, Bury, have secured the contract from the District 
Coancil for 14 of their M.G. 21 E.M. electric motor trucks for 
tram and for one sweeping and watering car mounted upon 
one M.G. 21 E.M. tramway truck, to be built to the specification of 
Messrs Hawtayne & Zeden, consulting engineers. The order 
was placed through the British Westinghouse Electric and Manu- 
facturing Co., Ltd. who are supplying the electrical equipments. 
Messrs. Mountain & Gibson are successors to the McGuire Manu- 
facturing Co., Ltd. | 

France.— The French Post and Telegraph Authorities 
in Paris have just placed a contract with Les Trefileries du Havre 
E 200 tons of galvanised iron wire 4 mm. diameter at 2,645 fr. per 


Fulham.—The B.C. has received the following tenders 
for the supply and erection of a 1,0C0-xw. alternator :— 


General Electric Co., Ltd. (accepted) .. £6,718 
Witting, Eborall & Co., Ltd. Ме А 6,891 
Siemens Electrical Со. .. ен А 6,894 
Mather & Piatt, Ltd. n" ©» є 6,910 
Brace Peebles & Co., Ltd. > х ee 6,935 
John Fowler & Co. (Leeds), Ltd, К 6,986 
International Electric Co. a 6,995 
British Thomson-Houston Co... 7,008 
Dick, Kerr & Co., Ltd. .. es is í 7,090 
Electric Construction Co., Ltd. A Fi v 7,185 
Westinghouse Electric & Manufacturing Co. Pa .. 7,197 
* " (alternative) 7,857 

Electrical Co., Ltd. - on x 5% .. 7, 585 
> Vicars, Son & Maxim .. ae 7,045 
Brush Electrical Engineering Co. 7,655 


Glasgow.—The Tramways Committee of the T.C. have 


acoepted the following offers :— 


Telephone switchboard for head office, Corporation Telephone Department. 
Ttmber for cars, pitch pine, Messrs. J. Cameron & Co. and Messr3. Buchanan 


and French (selected portion to each). 
Springs for Newell brakes, Messrs. L. Sterne & Со.. Ltd. 
Cars for grooved trolley wire lor use under bridges, The British Johns. 


Manville Co., Ltd. | 
The order of the British Westinghouse Co. to supply an additional motor 


required for driving the saw mill machinery at Coplawhill car works has been 


Bone plugs, Messrs. P. & R. Fleming & Co. 
Fans and motors, Messrs. Bergthell & Young. 
Releys, The Ericsson Bell Telephone Co. 
Rails, Messrs. Bolckow, Vaughan & Co. 


Halifax.—The Т.С. has accepted the tender of Messrs. 
J. Sunderland & Oo. for electrical work at buildings in George's 
Bquare, at £114. 


Leith.—The T.C. Tramways Committee recently decided 
to accept the tender of the Brush Elec. Engineering Co. for cars, 
trucks and equipments, at £19,228. There will be 30 ordinary 
double-decker cars and seven double-deckers with top covers. 
There was a lower tender at £18,863, and the highest was £20,088. 
The voting was 8 votes to 7, but three councillors were absent and 
there was an agitation for a special meeting of the Council to be 
eslled to again consider the matter. This meeting was held on 
Monday, and after much discussion, it was resolved to divide the 
contract equally between the Brush Co. and the B.T.H. Co. The 
Council sat in private to arrange the details. 


Norwich.—The Electricity Committee of the T.C. has 
ted the tender of Messrs. O. A. Parsons & Oo., of Newcastle, 
for the supply of а 1,000-x w. steam turbine generator, at £6,400. 


Perth.—The British Electric Plant Co., Ltd., has been 
awarded the contract by the Corporation for a 500-Kw. compound 
traction generator, together with an engine for the same, the 
combined set baving an overload capacity of 600 Kw. (£3,000). 
This order follows on a 220-xw. set supplied by the same company 
a little more than a year ago for the same station. | 

The T.C. has also placed the contract for the switchboard with 
Messrs. Cowans, Ltd., Salford, at about £1,100. There were 44 
offers, and the competition was very keen. Mr. Lambert (the elec ' 
trical enginser) tes that the contracts have been placed £400 
cheaper than they would have been a couple of years ago. 


Swinton and Pendlebury.— The U.D.O. has accepted 


the tender of Messrs. Davenport, pk pe & Oo., for the installation 
from the Oouncil’s offices at Worsley to the Hospital, 
ot £41 168. 


Whitehaven.—The Т.О. has accepted the tender of Mr. 
J. Ellwood for a water distilling apparatus for the battery at the 
electricity works. 

Yarmouth.—The Т.С. has accepted the tender of 


Meers. Millars, Karri & Jarrah & Оо. for the snpply of one and a 
quarter million Jarrah blocks for the tramways, at £7 18s. Sd. per 


& 


1,000, and that of the Albion Clay Co. for conduits, at 5s. 6d. per 
yard, and that of Mesars. Askham & Co., of Sheffield, for points and 
erossings. 


ce UU EO a с ay 


Islington Electrical Exhibition Postponed. — Mr. 


Albert ‚ borough electrical engineer at Islington, informs us that 
tha Electrical Exhibition which 5 to hold in February 


and March, will not be held until October or November next, In 
the meantime, Mr. Gay will be ee егы шы. eee for 
apace, or for advertisements in catalogue. 


FORTHCOMING EVENTS. 


Friday, January 20th.—At 7.30 p.m. North-East Coast Institution of Engi- 
neers and Shipbuilders. Reply to discussion on “ A Compari- 
son of Vertical and Horizontal Tubes in Water-Tube Boilers.“ 
Presentation of Gold Medal, їс. 

At 8 p.m. Electro-Harmonic Concert. (See Note below.) 

Wednesday, January 25th.—At 7.30 p.m. I. E. E. (Birmingham), The American 
Tour of the I. E. E., by Mr. D. K. Morris. 

At 8 p.m. Society of Arts. Hon. R. Р. Porter on " London Electrio 
Railways.” 

Thursday, January 26th.—At 8 p.m. I.E.E. “Fuel Economy in Steam 
Power Plants, By Messrs. W. Н. Booth and J. B. C. Kershaw. 
Conclusion of discussion. 

Friday, January 27th.—At5 p.m. Physical Society. ‘ Action of a Magnetio 
Field on the Discharge through a Gas," by Dr. R. S. Willows. (2) 
* Action of Radium on the Electric Spark,“ by Dr. R. 5. Willows 
and Mr. S. Peck. 

Tuesday, January 3lst.—At 7.80 p.m. I. E. E. (Manchester) Messrs. L. B. 
Atkinson and C. J. Beaver on Some Points on the Selection of 
Electric Cables.” 


THE ELECTRICAL VOLUNTEERS. 


Tas following orders are announced for next week :— 


Monday, January 23.—" A" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Tuesday, January 21.—' B" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Medical in-pection for recruits and Special Service 
Section, 7 p.m. 

Wednesday, January 25.—Instructional drill, Westminster Hall, 8 p.m.; doors 
open 7.45. Plain clothes; ritles without slings. Submarine mining class, 
6—9 p.m. Examination "A" апі" B” Companies for А” badge, 8 p.m. 

Thursday, January 26.—''C" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Lecture by Sergeant Phillips on“ Telephone Work," 
8.:0 p.m. 

Friday, ка 21.—" D" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. К 

Saturday, January 28.—Week-end class. 

WILTRID C. Осмві.Е, Captain, R.E., 
For O. C. E. E. R. E. (V.) 


NOTES. 


Electrical Engineers’ Ball.— The dance of last year 
having proved so great a success, it is decided to hold a second 
on Friday next, 27th inst., at the Hotel Cecil. The following 
gentlemen form the committee :— 


Alabaster, H. Lacey, E. M. 
Atkirson, L. B. Line, W. E. 
Beaumont, W. Worby Leaf, H. M. 
Bright, C. Lloyd, G. C. 
Browett, T. Madgen, W. L. 
Callender. T. O. Mance, Sir Henry C., C. I. E. 
Carolan, E. A. Manville, E. 
Courtenay, J. Irving Massey, W. H. 
Cushing, Thomas Mordey, W. M. 
Dearlove, A. L. Nalder, F. Н. 
De Begundo, E. C. Patridge, G. W 
Dobeon, 8. T. Patchell, W. H. 
Earle, Н. A. Preece, Sir William, F. R. S. 
Erskine, R. 8. Rawortb, John В. 
Fawcus, W. P. J. Rider, J. H. 
Fell, A. L. C. Roberts, Martin F. 
. Ferranti, 8. Z. de Robinson, Mark 
Flett, G. Sharp, Bidney 
Garcke, E. Siemens, Alex, Pres. I. E. E. 
Gatehouse, T. E. Sillar, A. M. 
Gavey, J. Bmith, Fredk. 
Geipel, W Button, G. 
Gray, R. Kaye Swan, Sir J. W., F.R.B. 
Grindle, G. Taite, О. D. 
Hammond, В. Taylor, James 
Р n, H. E Wallis - Jones, R. J. 
irst, H. Welle, W. H. 
Kempe, H. R. Wilkinson, H. D. 
Kingsbury, J. E 
Executive Committee. 
Kingsbury, J. E. Geipel, W. 
Wallis-Jones, R. J. Roberta, M. F. 
Swan, Percy. 
Hon. Treasurer. Hon. Secretaries. 
Hammond, R. Billar, A. M., and 
Alabaster, H. 


Electro-Harmonie Concert.—To-night, at 8 o'clock, 
the Blectro-Harmonic Society meets for another of its excellent 
smoking concerts in the Kiog's Hall, Holborn Restaurant. The 
programme includes vocal music by Messrs. James Davis and Harry 
Dearth ; a ventriloguial sketch by Mr. John Warren; recitations by 
Mr. Charles Gellett ; and homorous sketches by Mr. George Robins. 
The instrumental music will include a violin solo by Mr. T. E. 


Gatehouse, a violoncello solo by Mr. B. О. Goodhead, and а piano- 
forte solo by Mr. A. E. These three gentlemen will alse 
ronder two instrumenta, trios, 


а 
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The Post Office New Generating Station.— Elec- 
tricity has come to play such an important part in connection with 
many branches of postal mechanism, that it is deemed necessary to 
establish a central power station in the Metropolis. The site chosen 
for the structure is the Old Barge House Wharf and Stairs, situate 
on the Burrey bank of the Thames, between Waterloo and Black- 
friars Bridges, immediately fronting the Temple, on the opposite 
side of the river. It is proposed, says the Standard, to adopt the 
three-phase system of working, and at the beginning the generating 
plant to be installed on tbe recommendation of Mr. Jobn Gavey, the 
engineer-in-chief, will possess a capacity of about 2,000 xw. The 
eleotrical energy is to be transmitted by suitable cables to the 
General Post Office, and the boilers and machinery now 
installed at St. Martin’s-le-Grand will be replaced by 
electric motors, sufficient to provide the energy required 
for the working of pneumatic tubes, electric lighting, charging 
telegraph batteries, and many other services. 42 miles of pneu- 
matic tubes already radiate from the General Post Office to the 
principal post offices within a distance of 2 or 24 miles. These 
tubes are used for the transmission of telegrams. 

In forwarding telegrams in bulk, pneumatic tubes have proved 
to be of immense public advantage in London, and tbe principle 
would, no doubt, have been more widely adopted had the necessary 
power been available. The new generating station will supply this 
deficiency, and enable from 15 to 20 miles of additional tubes to be 
laid in the western districts. Plans have been prepared in the 
Office of Worke, under the direction of Sir Henry Tanner, and it is 
expected that the building will be ready for use during the summer 
of 1906. 


Lectures and Papers.—Mr. J. E. Swindlehurst, city 
engineer for Coventry, gave an interesting lecture on Electric 
Tramway Systems," to the members of the Coventry Engineering 
Bociety on 13th inst. He more particularly described tbe overhead 
trolley system, which he regarded as the most efficient and 
economical, the least expensive in first cost and upkeep, and also 
the safest and most reliable. He gave it as his opinion that the 
bedding of the rails should be as solidly laid as possible, and that 
the rails themselves should be made practically continuous by some 
method of perfectly welded joints. He gave preference to electric 
welding, but remarked that the question of cost in adopting this 
method was one that must be considered. He had seen good results 
from cast welded joints, and he anticipated some interesting par- 
ticulars with respect to the wearing efficiency of the Thermit weld 
now being used in the extensions of the tramways at Coventry. 
Mr. Swindleburst next dealt with electrically-driven vehicles on 
common roads, and by the courtesy of Mesers. Siemens Bros. & Co. 
was able to illustrate a system which had been installed in Saxony. 

At the Midland Institute, Birmingham, Prof. W. E. Ayrton, 
F. R. S., lectured on.“ Energy—American, British and Japanese” on 
16th inst. Personally, he was of opinion that the evil so much com- 
plained of in many articles dealing with the subject of the alleged 
falling off in British progressiveness was moral rather than mental. 
Edacation was more widely appreciated in America than here. 
Japan had made an equally magic advance in other subjects than 
war, and he was much struck with the Japanese schoolboy’s idea— 
that on him alone depended his country’s honour and welfare. 

Ata recent meeting of the Royal Philosophical Society, Glasgow. 
Prof. Magnus Maclean delivered an address on "Developments of 
Electric Signalling.” 


Institution of Electrical Engineers (Leeds).—A 
paper, by Mr. J. D. Bailie, on "Oondensing Arrangements in 
Central Stations,” was down to be read last night at the 
Victoria University. 


Electro-Pneamatic Organ.—The parish church at 
Elvaston, near Derby, has been fitted with a new organ constracted 


on the electro-pneumatic system, and a complete installation of 
electric light. 


Appointment Vacant.—Ashton-under-Lyne Guardians 


want an electrical engineer to prepare an estimate for lighting the 
Workhouse premises and superintend the erection of plant, &c. 


The Distribution of Electrical Power in Cities.— 
At a meeting of the Aberdeen Association of Civil Engineers on 
the 10th inst.,a paper entitled “The Distribution of Electrical 
Power in Cities” was read by Mr. A. H. McKay, mains superin- 
tendent of the Aberdeen Corporation electricity department. Mr. 
McKay first described the general principles involved in designing 
a direct-current low-tension system of electrical distribution, 
explaining the appropriate applications of both the two - wire 
system" and three-wire system," and the necessity for a 
methodical use of feeders from :the ‘generating station to the distri- 
buting mains to ensure that the pressure is kept constant through- 
out the system. On this, hestated, the success of an electrical 
distributing system largely depended. The success and economy 
attending the introduction of increased voltage was next 
explained, the lecturer stating that at one time electric 
lamps could only be got for a pressure of 100 volts, whereas 
to-day they could be had for any pressure up to 250 volte. 
With regard to the mains themselves, Mr. McKay explained 
that some systems of bare copper strip were first used with а certain 
amount of success, but that with the introduction of higher 
pressures they proved defective, owing to the difficulty of getting 
proper insulation. After explaining other methods in use, he stated 
that the most salisfactory system of mains was that in which the 
cables were laid solid in a wooden trough, at a depth of about 2 ft. 
Mr. McKay next stated that, on account of the great expense of 
opening up streets for additional cables, and the annoyance caused 


to city traffic, the great demand for electrical energy led supply 
authorities to consider the advisability of constructing subways for 
carrying cables. In the City of Aberdeen two such subways had 
been constructed, in which the feeder cables for both tramways 
and lighting were carried. They were such that when filed 
with cables a person could walk through their entire length, and 
have the whole of the cables completely in view for examination, 
Altogsther 1,500 yds. of subway hai been constructed in Aberdeen, 
The paper was concluded by some very valuable practical remarks 
on the faults met with in an electrical system, their causes, locali- 
sation and elimination. ; 

The discussion was opened by Mr. Bell, City electrical engineer, 
who referred to the explosions in Aberdeen at electrical manholes, 
The discussion was continued by Messrs. Milne, Cook, Moncur, 
Conway and Simpson, and on the Chairman’s concluding remarks, 
a vote of thanks was accorded to the author. 


Radium.—A Press dispatch from New York says that 
Prof. Symder, the director of the Philadelphia Observatory, 
announces that he has discovered the existence of radium in the 
solar photosphere, and of radium emanation in the solar corona and 
in the auroral streamers of the earth. He has also found that 
radium and radium emanation (the latter being identical with coro- 
nium) are widely and correlatively distributed in the nebule of 


stars and new stars, and very probably in comets. Prof. Symder ' 


will read on Friday (to-day) a paper giving the fall extent of his 
discovery before the American Philosophical Society. 


Diamonds as Tools.—Some interesting information on 
the use of diamonds as cutting tools is furaished by Mr. G. C. 
Henning, in a paper presented to the American Society of. 
Mechanical Engineers. Some idea of the excessive hardness of 
diamonds may be judged from the statement that dies for wire- 
drawing will last even eight years, drawing one size. One die of 
0:004 in. calibre has, for example, drawn over 550,000 lb. of soft 
copper wire. The best diamond is the black amorphous variety 
known usually as carbonado, the inferior kinds of crystalline 
diamond being known as Bort. This variety is both brittle and 
cleavable. A peculiar property of diamonds is that they can be 
plated like metal, and to this adherent surface solder will in tarn 
adhere, and this property of taking plating therefore comes in very 
usefully for enabliog diamonds to be fixed into sockets for use, the 
galvano-plastic setting beiog simply applied by casting molten 
metal round the plated diamonds. Diamonds. аге not affected by 
very high temperature, so that it is possible to turn india- rubber 
at a speed of 500 ft. per minute with a diamond tool. Diamonds of 
large size are used in the crowns of earth drills, but the main use of 
small diamonds is perhaps as the dies for wire-drawing. Holes as 
small as ‘001 are drilled through diamonds for this purpose, pre- 
sumably by the aid of steel wire drills and diamond dust, but the 
paper affords no information on this point. Electrical carbons are 
best worked by diamond tools. A diamond will burn in the electric 
arc, or even at the temperature of melting steel, but not at ordinary 
temperatures. 


Specific Heat of Superheated Steam.—According 
to G. A. Orruk, the specific heat of superheated steam varies along 
& straight line curve as regards temperature variation, increasing 
with rise of temperature. Thus, where ¢ is the temperature, aud 0, 
ів the specific heat at constant pressure, c, = 000222  — 0116. 
This is the instantaneous value. The mean value between saturation 
and any higher temperature where т is the saturation temperature is 


с, = 0:00222 (=) — 0'116. 


This straight line formula held good up to 325° F., beyond which 
the experiments did not go. The total heat of superheated steam 
from 330° F. to 750° F., and 100 lb. to 210 Ib. absolute pressure is 
found by the formula, t = 1,0917 + 0:305 (т — $3) + 00011 
(22 — 72) — 0116 (t — т). р ів measured above 32° F. 


Manchester Steam Users’ Association.—This Asso- 
ciation proposes to celebrate the 50th anniversary of the foundation 
of the society by a banquet to- be held at the Midland Hotel, 
Manchester, on February 14th next, at 7.30 p.m. 


Traffic Returns.—Onr table of “ Electric Tramway and 
Railway Traffic Returns” will in future be inserted fortnightly, 
alternating with Market Quotations.” 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to readers of the 
ELEOTRIOAL REVIEW posted as to their movements. 


Central Station Eungineers,—Mr. А. CALOGREEDY, of 
Dudley, and Mr. J. W. В. Rapronp, of Nottingham, have been 
appointed switchboard attendants at the Acton U.D.C. Electricity 
Works. Mr. J. Martin Blair is the resident electrical engineer. 

Mr. B. Lr. Іховлм, the chief engineer of the Bournemouth and 
Poole Electricity Supply Oo., Ltd., was entertained to dinner at 
the Bea View Hotel, Parkstone, on January 9th, by the engineer- 
ing staff as a token of their high esteem, and was made the recipient 
of a presentation in the shape of a handsome smokers cabinet 
suitably engraved. The presentation was made by Mr. H. 8. 
Goodger, the station superintendent, who, in a few well-chosen 
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words, expressed the hope that the existing good understan 
between the chief engineer and bis assistants might long unt 
Mr. Ingram thanked the engineers in a suitable reply. Other 
ipeeches were made by Mr. A. Rees, mains engineer, and Mr. G. О. 
Nevile, chief assistant engineer. The remainder of the evening 
passed pleasantly with music and во 

After a long discussion, the Chesterfield T.C. has decided to 
appoint Mr. В. L. AcLAND, electrical engineer, to the joint offices 
of electrical engineer and manager of the Tramways Department 
Ма salary of £350 per annum, rising to £400 at the end of 12 
months “if satisfactory." Mr. Acland's former salary was £250 per 
anum. 

Mr. S. T. DALTON, mains superintendent at the Bradford Muni- 
dpi Electricity Works, bas resigned his position. 

Mr. E. A. UTTLEY, the chief constructor and electric inspector to 
tbe Rhodesian Government, whose headquarters are at Bulawayo, 
nad a paper before the Rhodesia Scientific Association at Balawayo, 
on December 20th, on the subject, Production and Distribution 
of Electrical Energy." Previous to his going out to Rhodesia, Mr. 
Uitley was assistant engineer at the Manchester Corporation Elec- 
tricity Works. 

Mr. M. FARRER has resigned the position of chief assistant to the 
Twickenham and Teddington Electric Supply Co., Ltd., to take up 
the position of reaident engineer to the Ramegate and District 
Electric Supply Co., Ltd. 

Mr. R. B. Laacn, whose appointment as electrical engineer and 
mmways manager at Farnworth was notified in our last issue, was 
perioualy assistant engineer at Aston Manor. There were 100 
spplicante for the Farnworth position. 

The Bridgend U.D.O. has appointed Mr. Tuomas THOMAS, of 
(joe Vale, Glamorgan, as working electrician. 325 persons 
applied for list of duties, and there were 143 applications for the 


ка. 
There was а good deal of discussion in Coventry Town Council on 
Tuesday, with regard toa recommendation of the Electric Light 
Committee in favour of the salary of Mr. J. A. JECKELL, manager 
of the electricity department, being increased from £400 to £500 
per annum. Much opposition was offered to the proporal, chiefly 
an the ground that the rise was too great. One speaker favoured 
ш advance of £25, another supported £50, whilst a third preferred 
to wait and see what the results of the past year’s trading were. 
It was admitted, however, that Mr. Jeckell had converted a losing 
into a paying concern, and that he was entitled to some recogni- 
ton, particularly as a promise had been held out to him at the 
tine of his appointment. Ultimately the Committee's recommen- 
dation was referred back. i 
The Stafford Gas and Electricity Committee recommended that 
the salary of Mr. R. E. Meane, electrician, be increased from £150 
to £175, Mr. Meade, however, withdrew his request for six months 
in view of the distrees prevalent in the town, owing to shortness of 
work, and some of the Corporation employés having been 
оп short time. Alderman Wright considered that Mr. 
was fairly entitled to an increase, and he hoped that 
bees the proper time came the Council would deal with the matter 


у. 
Mr. W. A. Laax, who was offered the appointment of resident 
engineer by the Lanark County Council, was granted an increase 
of £20 per annum by Govan Electricity Committee to induce him 
to remain with them. His salary is also to be reconsidered in six 

moaths’ time. 
The Bristol Electricity Committee has appointed Mr. 
R. L. Jrmkiws as junior assistant engineer at the electricity 
works in snocession to Mr. W. A. RUSH, who is proceeding to 
The Kearsley U.D.C. has appointed Mr. d. E. FLETOHER, of 
» ata fee of £176, to supervise the contract for the supply 

of electricity to the Council by Messrs. Foote & Milne. 

Mr. Тоаквотт, the borough electrical engineer of Tynemouth, 
us that the vacancy for a mains superintendent has now 


Tramway Officials.—On Wednesday evening of last 
Week, the employ: of the Dandee City Tramways held their annual 
At Home.” There were 160 present, and the chair was occupied 
by ex-Provost Brownlee, convener of the Tramways Committee. 
Short addresses were given by the chairman, aud Mr. Fisher, 
manager. A dance followed. 
bes tie Neon T. C., on January 11th, discussed a recommendation 
the Tramways Committee that a general manager for the 
lary of £400, rising 
by £25 year to £500, and that the whole of the electrical equip- 
= should be placed in charge of the borough electrical engineer, 
There was much 


conferen i 

the subject ce of the Tramways and Electricity Committees on 
1m Yorkshire Herald gays that Mr. Lewis D. Lanpar, ап 
5 engineer, who has been resident in London for 
Bin amber of years, has been appointed general manager of the 
ore Electrical Tramways Co. This company, which bas а 
саа ч £650,000, will commence its operations in April 
will initiate the first system of electrical trams in 

Biwespore, and will at the same time provide the city with electric 


light, 
The employés of the Poole and District Ele i 
és o ctric Traction Co., 
ША beld their third amnual dinner on Thursday last week. During 
Mr. E. Н. Morrnaw, the manager of the system, was 


presented by the staff with a handsome clock. Mr. Brown, who 
made the presentation, said that they hoped that in the taking over 
of the system by Bournemouth, Mr. Mottram would be retained, 
for they could not have a better manager. Mr. Mottram was the 
subject of an illustrated biographical notice in the Poole and Dorset 
News Portrait Gallery on 14th inst. He resigned the manager- 
ship of the Oldham, Ashton and Hyde electric tramway system in 
1890 to go to Poole. His experience of tramway working extends 
over the past 18 years. In 1902 he won the B.E.T. Co.'s first essay 
prize open to their managers and engineers, on The Organisation 
of Traffic.“ 

A meeting of the Sub- committee of tbe Newcastle-on-Tyne Oor- 
poration was held on 16th inst. to consider the 83 applications that 
dad been received for the position of general manager of the City 
Tramways. Eventually the following 10 were selected to go before 
the Council on Friday, 20th inst.:—Mr. Н. C. Bishop, borough 
engineer and tramway manager of Newport (Mon.); Mr. J. H. 
Cowell, traffic. manager and superintendent, Blackburn; Mr. G. 
Conaty, tramway manager, Birmingham; Mr. T. P. Easten, 
accountant and chief clerk, Newcastle-on-Tyne ; Mr. Ernest Hatton, 
general manager, Salford; Mr. C. W. Mallins, traffic superintendent 
and chief assistant to general manager, Liverpool; Mr. R. F. 
Rogers, general manager, Middlesboro' Stockton and Thornaby ; 
Mr. C. J. Spencer, general manager, Bradford; Mr. W. Wyld, 
general manager, Birkenhead ; and Mr. Н. E. Yerbury, chief engi- 
neer and deputy manager, Sheffield. | 


General.— Our New York correspondent writes :—“ The 
report cabled from London on January 4th to the effect that Mr. 
W. B. Parsons, the retiring engineer of the Rapid Transit Com- 
mission, and Mr. J. B. MACDONALD, the contractor of the subway, 
were both dead, was received with amusement in New York. The 
report is supposed to have originated from the slang phrase of the 
New York Stock Exchange, to the effect that when anyone retires 
from a concern he 18 ‘a dead one.’” 

The Central News Rome correspondent says it is stated that 
Signor MancoNr, the inventor of wireless telegraphy, has been 
betrothed to Princess Giacinta Ruspoli, daughter of Prince Ruspoli, 
one of the chief officers of the Papal Court. 

Mr. G. R. PEPPER has been appointed to the position of head of 
the Publicity Department at the Oroydon Electricity Works. 

On Saturday afternoon, 14th inst, Mr. A. VERDIE, of the Craig- 
park Electric Cable Co, Springbarn, was entertained by a number 
of his friends, and made the recipient of a handsome gold 
watch, and a gold brooch for Mrs. Verdie, on the occasion of his 
leaving Glasgow to take up the London agency for bis firm at 17, 
Victoria Street, Westminster. Mr. Warren R. WIIn succeeds Mr. 
Verdie in Scotland. Т 5 


Obituary.— Mr. W. H. BALDbwIx, Jun., president of the 
Long Island Railroad, died at New York on January 3rd of internal 
trouble, aged 42. Under his able control the Long Island system 
was amalgamated with the Pennsylvania Railroad, and an extensive 
system of electric traction initiated. 


CITY NOTES. 


| Direct United States Cable Со, 


Tue directors’ report for the six months ended Decemt er 31st, 1904: 
to be presented at the meeting to be held at Winchester House on 
Tuesday, 24th inst., reads:— 


The balf.year's revenue, after deducting out- payments, amounted to 
£51,029 12s. 10d., as compared with £47,814 168. 4d. for the corresponding period 
of 1903, showing а difference of £3,214 16s. 6d. in favour of the half-year under 
review. The workiog and other expenses for the same period, including 
income-tax, amounted to £22,108 68. Id., leaving a balance of £28,921 68. 9d. as 
the net profit, making, with £2,168 1s. 1d. brought forward from the previous 
half-year, a total of £31,069 7s. 10d. For the corresponding period of 1908, the 
working expenses and other payments amounted to £21,816 8s. Interim divi- 
dends of 8s. per share for the quarter ended September 30th, 1904 (paid October 
26th, 1904), and of 3s. per share for the quarter ended December 81st, 1904, pay- 
able January 31st, 1905, together amounting to £18,213, have been declared, 
and after setting aside £10,000 to the reserve fund account, the balance of 
£2,876 7s. 10d. on the revenue account has been carried forward. The reserve 
fund account has been debited with £4,477 Os. IId. for cost of cable repairs, and 
after being credited with interest on the investments and amount set aside from 
revenue now amounts to £472,964 12a. 1d., taking the investments at cost price. 
The establishment of a pension scheme for the staff of the company, to take 
the place of the existing system of endowment assurances, is recommended by 
the directors. Particulars of the scheme will be submitted to the meeting for 
its approval. 


Nernst Electric Light, Ltd. 


THE directors’ report to be presented at the fifth annual general 
meeting to be held on Monday, January 23rd, 1905, a: the 
Westminster Palace Hotel, 8. W., at 2.30 p.m., reads:— 


The directors bave pleasure in submitting the reportand balance-sheet for the 
year ended September 30:h, 1904, showing a profit of 24,540 1s. 6d. as the result 


of the year's trading, subject to depreciation. Acting upon the resolutions of 


the sharebolders at the various mectings, the directors have succeeded in 
carrying through the scheme for the reduction of the cciupany's capital, which 
bas now received the tinal sanction of the Court. The suspense account having 
been written off, the profits made are available for distribution. 'The directors 
propose that а dividend be paid at the rate of 84 per cent., that EI, 10 be 


_ allocated toa patent depreciation reserve fund, £100 to further depreciation of 
d 


the investments, and that the sum of £349 3s. 6d. be carried forward. The 
55 director ig Mr, R. J. Wallis-Jones, who, being eligible, offers himself fog 
re-election, 


ES 
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Official Announcements re Companies. 


Tas names of the following companies have been struck off the 
register :— 


British United Tramwnys. 

Clayton Engineering and Electrical Co. 
Electrical Automatic Loom Syndicate, 
Electrical Instruments Syndicate. 

Electric Traction Insurance Association. 
European Electric Railways and Public Works Construction Co, 
Farrall Incandescent Electric Light Syr dicate. 
London and North-Western Electric Tramways. 
Metropolitan Electric Tubes Syndicate. 

Motor Hire-Purchase, Hire, and Agency Со. 
Nottinghamshire Electric Tramways. 
South-West Wireless Telegraph Ship Co. 

Syro Switch Co. 

Tramways Construction Co. 


City of London Electric Lighting Co.—A meeting 


of this company was held yesterday (Thursday) at Salisbury 
House, Е.С. 


Dublin United Tramways Co, (1896).— The report for 
the half-year ended December 3186 last, to be submitted to the 
meeting at Dublin on the 24th inst., states that the amount available 
for division is £50,313, out of which dividends for the half-year 
are recommended at the rate of 6 per cent. per annum on the 
preference and ordinary shares. It is proposed to write off £3,365, 
balance of the cost of the electric welding of the Dalkey line, to 
place £4.000 to reserve fund, and £1,000 to accident insurance fund, 
leaving £6,847 to be carried forward. A special meeting will be 
held after the ordinary meeting to considera Bill promoted in 
Parliament for the transfer of the undertakings of the Dublin 


United Tramways Co. and the Dublin Southern District Tramways | 


Co. to the Dublin United Tramways Co. (1896), Ltd. 
Northampton Electric Light and Power Co.— 


Resolutions have been unanimously passed by the several classes of 
shareholders, and also by extra- ordinary general meetings of the 
company, whereby the rights of the sbareholders have been eo far 
modified as to extinguish on certain terms the special privileges 
lately attaching to the “first issue” ordinary shares, and also con- 
verting the 6 per cent. preference shares into 5 per cent. preference 
shares. The result is, says the Financial Times, that as from the 
lat inst., and subject to certain payments to be made out of revenue, 
there will be only two classes of shares— namely, ordinary and 5 per 
cent. cumulative preference. : 


North Metropolitan Tramways Co.— The directors 
recommend a dividend at the rate of 4 percent. per annum for the 
half-year ended December 31st last, carrying forward about £230. 
During the half-year the number of miles ran was 6,994,775, and 
the passengers carried were 67,054,611. 


City and South London Railway Co.— The directors 
have declared a dividend on the ordinary stock for the past half- 
year at the rate of 12 per cent. per annum, £1,500 being placed to 
renewal fund and £1,449 carried forward. A year ago the dividend 
was at the rate of 2 per cent. per annum, the same amount was 
placed to renewal fund and £746 carried forward. 

Metropolitan Railway Co.—The directors have de- 
clared a divideud for the past half-year at the rate of 3 per cent. per 
annum on the consolidated stock, placing £10,000 to special reserve 
and carrying £11,000 forward. "This distribution is the same asa 
year ago, when £11,500 was placed to reserve and £21,000 carried 
forward. The dividend on the Surplus Land Stock is at the rate of 
22 por cent. per annum, or the same as last year. 


South London Electric Supply Corporation.—The 
company reports having sold during the quarter ended Christmas 
last 2,546,868 unite, realising £21,760. The figures for the cor- 
responding quarter in 1903 were 2,009,230 units, realising £18,230. 


STOCES AND SHARES. 


Wednesday Evening. 
Втоск Exchange markets sro swinging at the touch of rumours and 
reports; reports, that is, not of the kind that usually follow divi- 
dend announcements, if & mild pun is permissible when dealing 
with such serious matters as stocks and shares. Last week, peace 
was to have been declared, the optimists said. This week, the 
Czar’s latest Order destroys the hope of early negotiations from the 
losing side. Therefore Consols have been dull, and one or two 
slight shocks to the speculative departments made the tone generally 
dull The markets with which we deal in these notes have escaped 
any fall, but they fail to advanoe their prioes as in the ordinary 


way would be the case at this season of dividend and interest 


distributions. | 

National Telephone stocks remain the sport of speculative deal- 
ing. The Deferred came down with a run from 115 to nearly 103, 
and at the time of writing it has firmed up to 107, showing a drop 
of 6 per cent. on balance. The Government's intentions are still 
unknown, but well-informed quarters state tbat apart from this 
: reason for the rise, there are others which would justify it upon the 
grounds of increased profits and increasing business. It may be 
\- added that the Post Office system is also developing, and officials 


connected with the Government telephones have told that they are 
"wiring" two to three hundred fresh subscribers every week. 
Perhaps a grain of salt should bə taken with this boast, but the 
remarkable advance in private house telephones gives the statement 
& possibility of trath. 

One new comer to the pages of the Stock Exchange Official List. 
is the 41 per cent. Debenture stock of the Telephone Co. of Egypt. 
Considering the avid way in which the fallaheen have recently 
been buying Egyptian stocks and sbares, it is quite reasonable to 
suppose that there may be я quiet 5-point improvement in this 
Telephone stock. Chili Telephones are about 5s. better, being 
quoted at 61, ex 3s. dividend. Other South American Telephones 
remain unaltered. 

Both Great Northern and Indo-European sbares bave hardened 
this week upon the prospect of the Far Eastern strife being con- 
tinued. Great Northerns at 293 are # up, and Indo-European put 
on 10s. at 46. The Eastern group maintains its prices; China 
shares recovered their 2s. 6d. dividend, and Eastern Ordinary is 
nominally a point lower at 136$ ex 1} per cent. There is still 
demand for Debenture stocks, and -West Coast of America Four 
show a point rise at 99, although Direct West India Cable 4j per eent 
stock lost 2, falling to par. Commercial Cable 4 per cent. Deben- 
ture has gained another 1 per cent. at 85, but the see-saw in the 
Anglo-American Telegraph stocks has left the Preferred { lower at 
1033, while the Deferred at 13 is 3 easier. Some of the speculative 
fanciers are buying Amazon Telegraph shares, with a consequent 
rise to a sovereign in the price. There are always people to whom 
a £10 share, standing at a tithe of its nominal value, will appeal, 
and as the whole issue of Amazon shares is not more than 25,000, 
the market is easily moved. Globe Telegraph shares and Bub- 
marine Cables Certificates display no change. 

Despite disappointment in the reduction in the dividend cn the 
City and South London stock— from 2 per cent. to 1}—the price is 
quiet at 46. The market had looked for the same rate as before, 
and the slight increase of about £700 in the carry forward passed 
without comment. But the reduction in the Metropolitan Rail- 
way's carry forward and appropriation to reserve was by no means 
relisbed, and although the 3 per cent. dividend has been main- 
tained, the price of the stock receded to 988, after being all but par. 
Districts, however, are 24 up at 42. Other electrical railway issues 
require no notice so far as quotations go, but considerable interest 
was taken in the sum that the Central London might carry over 
to the current half-year's account. The announcement is looked 
for next Wednesday. 

To say the Anglo-Argentine Tramway shares are better sounds 
like a platitude, but the fact remains that the Ordinary has risen a 
farther ,*, to 8,%,, and the Preference ү to 513. As we mentioned 
last week, the Ordinary are being talked to 10. All the Argentine 
Tramway shares are good. Belgrano Ordinary, "A" and "B" 
Preferences have respectively risen to 41, 5; and 78. The First 
and Second Debenture stocks are 106 and 1024. At the meeting of 

‘the Baenos Ayres Grand National the other day, the proposal to 
pay arrears of interest on the First Preferonce shares was pasted. 
Shares changed hands at 6j directly afterwards, but in a very 
small parcel, and there are many buyers yet unsatisfied. Cape 
Electrics enjoyed a fillip to 14, which is ex the sixpenny dividend, 
and unless there is some reason unkaown to us for the low level, 
the price looks decidedly cheap, even on the basis of the reduced 
distribution. Tramway issues of all kinds have come into demand. 
Oaloutta's are } higher at 82, London United Preference; up at 103, 
and British Electric Traction Second Debenture 2, at 98. Madras 
Electric Trams 5 per cent. Debenture is worth noticing at 102, and 
Colombo Blectric 5 per cent. Debenture changed hands at 103} 
earlier in the week. Auckland 5 per cent. Debenture commands 
about a point more, while Brisbane Electric Trams 4j per cent. 
Debenture can be bought about 96. Brisbane £5 Ordinary are not 
-better than 355., and the Preference of similar denomination can be 


bought about 4, both kinds being fully paid. Westinghouse Pre- 
arene keep in the neighbourhood of 23, and the Debentare 
is 87. 

Blectricity Supply shares are marking time. Westminster 
Ordinary rose { to 13}, and the market is eagerly awaitiog th3 
report, to see whether the rumours about the boroogh adopting 
incandescent gas instead of electric light are to be contr oted. 
Charing Cross Preference advanced ү, to 53. Holders of these 
shares should consider the advisability of exchanging into “City 
Undertaking ” Preference, which are a shade under 5, and 
almost as good security as their seniors. Motropolitan Preference 
at 5j, are ү, up, and River Plate Electrics have bounded into 
favour. The Ordinary are 104, а rise of 3, and the Preference at 
19e. are about 2s. harder. Nernst Electrics have baen wanted at 12e. 

No doubt the correspondent who asks about the British Electric 
Street Traction Co. means the ill-starred Tramways concern, the 
shares in which are unmarketable in the Stock Exchange. In 
there has never been any free in them, the 
в certain notorious financier with the promotion having been well. 


known from the start. 
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* Comparci with the corresponding 0 of 1904. 


+ One week only. 
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LONDON, BRIGHTON AND SOUTH COAST 
RAILWAY AND ELECTRIC TRACTION. 


Ir has been well known in ıl ctrical circles for a considerable 
prriod that the directors of tbe L.B. & S.C. Railway have 
been meditating the adoption cf electric traction on a portion 
of their system, on the single-phase bigh-preesure overhead 
conductor gys em ; their definite decision has 1 ow been made 
public. The first portion of the railway to be electrified is 
that section which lies between Battersea Park and Peckham 
Rye, on which a shuttle service will be run in the first 
instance. The considerations which have guided the 
directors to this decision aregiven below, on the authority of 
the general manager of the railway, Мг. W. Forb:s, to whom 
we are indebted for a most interesting and lucid explanation 
of the circumstances at an interview accorded us lust week. 

The supreme difficulty experienced in handling the traffic 
at the great London termini is due to the delay involved in 
getting the trains into and out of them, on account of the 
necessity of shunting the locomotives ; this operation cannot 
be completed at London Bridge within a less period than 7 or 8 
minutes with eteam haulage. Electric traction presents the 
immense ad var tage of dispensing entirely with all shunting 
at tbe termini, so that it is anticipated that a train will 
depart again within two minutes of ita arrival. The impor- 
tance of this reduction is self-evident, as it enables about 
three times as many trains to be handled during the busy 
hours, with the present platform accommodation, to inci ease 
which would involve an expenditure quite probibitive. 

By thus relieving the pressare at the termini, the manage- 
ment will be enabled to turn its attention to the develop- 
ment of the more remote suburban districts, up toa radius of, 
say, 30 miles ; hitherto this has been absolutely out of the 
question, on account of the impossibility of accommodating 
a single additional train at the termini during the busy 
hours. There is no doubt whatever that if an express 
service of one or two trains, morning and evening, could be 
provided from sucu districts, they would immediately be 

ulated by business men, anxious to live in the country 
and work in the town, and would be rapidly developed by 
builders. 


The increased acceleration obtainable with electric trac- 
tion as compared with steam haulage, and the higher 
mean speed resulting therefrom are also very importunt 
considerations to the company, on account of the rapid de- 
velopment of the South London Tramways during the past 
few years, which has not been without its effect upon the traffic 
returns of all the railway companies serving that district, 
and there is every prospect that the competition between the 
tramways and railways will become atill more keen within the 
near future. An examination of the map on p. 116, 
which shows the railway system of the London, Brighton 
and South Coast Railway, and the electric tramways existing 
and projected in the sonthern ara, will bring tbis forcibly 
home to the reader. It will be seen that there is hardly a 
pottion of the railway network which is not paralleled b 
tramways, and several gaps which appear in the latter, suc 
as those between. Streatham and Norbury, Forest Hill and 
Crystal Palace, are ki. own to be the subject of negotiations, 
and will very soon be bridg: d over. It is evident, therefore, 
that in order to retain the existiug volume of truffic, and 
still more to increase it, the c.mpany must provide a train 
service which sball be in no way inferior to that of the 
tamways as regards speed and convenience, and this can be 
accomplished in no other way than by the adoption of electric 
traction 


The problem, however, which the directors had to face 
when they turned their attention to this matter was no 
ordinary one. It was essential that thcre should be no 
nterfe;enoe whatever with the existing train service—a 
condition far more difficult to fulfil than in the case of the 
unde: ground railways, on account cf the incessant nature of the 
traffic, day und night, the complicated relutioi.8 of the com- 
pany's system with other ruilway systems, the limitations 
imposed by bridges, &c., and other factors involved—while the 
capital outlay had to be ke pt down tothe minimum, and absolute 
reiiability of the ser vice w be assured. On one point the 
direc ra were agreed — that the adoption of the third- 
rai] system was absolutely out of the question. Not only 
would there have been very serious difficulties in the 


electrical equipment of the track, in addition to the 
personal risks inherent to the use of an exposed cun- 
ductor near the ground level, but there were also 
insurmountable obetacles in the way of the third rail, chief 
of which was the existence of Clay'.om Junction. То 
carry the third-rail system through that maze of ruils and 
crossings, belonging to a number of separate companies, who 
would naturally have strenuously objected to interference 
with their property, and would have raised bitter opposition 
to the scheme, would, indeed. have been to construct a 
gigantic death бар for the platelayers and other railway 
officials whose duty it is to maintain the tracks and attend 
to signals, &c. ; moreover, a derailment of any train, whether 
belonging to the Brighton Co. or not, would have involved 


а complete breakdown of the traffic at the most busy railway 


junction in the world, which is constantly traversed by 
trains throughout the whole 24 hours. 

This, then, was the position when Mr. Philip Dawson was 
appointed, in 1901, to report on the whole question as con- 
sulting electrical engineer to the L.B. & S.C. Railway Co. 
Mr. Dawson was peculiarly well qualified for this task, having 
commenced his career ав a steam railway engineer, and 
having been mtimately associated with electric traction from 
the earliest days of its successful working. As most of our 
readers are probably aware, Mr. Dawson spent some years in 
the United States in the construction of electric street rail- 
ways, and since returning to this country at the very com- 
mencement of the tramway boom, has supervised the erection 
of more miles of electric tramway here than pro- 
bably any other living man. He fully appreciated 
the extreme complexity and importance of the problem set 
before him, and embarked upon an exhaustive investigation 
of the whole subject, which incidentally involved more than 
one journey to the Continent for the purpose of inspecting 
the latest developments in single and polyphase electric 
traction in Germany, Austria, Switzerland and Italy. The 
investigation has occupied upwards of two years, and has 
resulted in the accumulation of a mass of detailed informa- 
tion absolutely unique in its scope and character. A large 
proportion of the dossier consists of a detailed analysis 
of the existing steam service on the suburban lines of the 
Brighton system, and a comparison of the same with an 
electric service. Mr. Dawson’s policy does not countenance 
half measures, His report to the general manager, which 
was presented last July, comprises three bulky volumes of 
printed matter and a huge portfolio of drawings. The con- 
tents of these are, of course, confidential; but we recently 
had the pleasure of examining some of the drawings and 
tables relating to the matter, and so fur as we could ascer- 
tain, no pertinent questiun could be asked to which the answer 
was Dot contained therein. The time-tables of the sub- 
urban service have been analysed, dissected, sveraged, 
criticised and retabulated in every possible way likely to 
yield useful information, and an entirely new set of tables 
has been drawn up for an equivalent electric tervice. The 
latter, moreover, has been so arranged as to work in with a 
number of steam-hauled trains, which must continue to 1un 
on routes not to be electrifi«d for some time after the com- 
mencement of the conversion. Again, the existing and 
prospective tramway service in comjetition with tbe rail- 
ways hus been minutely discussed and compand with both 
the existing steam and the proposed electric service—to the 
disadvantage of the former, but to the advantuge of the 
latter. The time tables are accompanied by a complete 
system of traffic charts, showing the position of every train 
at apy instant throughout the day. The power diagrams 
for each route have been worked cut, and these have been 
combined so as to give the load on the power station at any 
moment, the resultaut station load curve for 24 hours being 
drawn out in full. 

The system of line equipment and working has also been 
fully detailed, down to the details of tbe insulators, bx nds, 
&c. ; thesections uf the cables have been i.&ertaincd, and tLe 
design of the power station has been laid down, with provision 
for extensions. The whole schen.e, in fact, Las been pre- 
sented complele, with dı tailed estimates of capital und runuiug 
costs nov but ed upon gucse-work, be it noted, but upou 
previous experience and authoritative data. Lastly, the 
specifications and forms of tender have been got out, and in 
all probability tenders will be called for, from all the leading 
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firms who have had experience in similar work, within the 
next few weeks. 

. Turning now to the technical aspect of the scheme, we 
have already mentioned that the company had decided 
against the third rail system from the commencement ; Mr. 
Dawson also, when he had investigated the conditions 
obtaining, fully concurred in this decision. There remained 
then only one alternative—overhead conductors at high 
voltage. Commutation difficulties barred the use of direct 
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and Oo.—namely, that quite apart from difficulties in con- 
nection with the running plant, the overhead equipment had 
given no trouble whatever. This was a most en i 

fact ; for if two conductors of different polarities, at a pre- 
sure of 8,000 volte between each other and earth, could be 
successfully maintained and worked for a period of years— 
in spite of the fact that they ran through tunnels reeking 
with moisture, and traversed by goods trains hauled by 
locomotives belching volumes of foul smoke, and in spite of 
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current, and therefore the choice lay between single and 
polyphase currente. Of these the latter have been applied 
upon the largest scale, but, as was fully demonstrated at the 
inquiry in connection with the electrification of the underground 
railways, and confirmed by Mr. Dawson's later investigations, 
the characteristics of the motors, controllers, &c., while suit- 
able for use on long runs, were not such as to recommend 
them for adoption on a suburban service with frequent stope. 
One fact of the first importance, however, was learnt from 
the experience gained on the Valtellina three-phase railway, 
so pluckily and successfully carried out by Messrs. Ganz 


the complications incurred by the use of two conductors at 
junctions and crossings—how mucb more easily could a single 


‚ conductor be dealt with, under conditions in every way more 


favourable ! 

There remained to be dealt with the question of motors. 
Up to the time of which we speak, the single-phase motor 
was but in embryo, and bad not been generally regurded as a 
possible rival to its elder brethren. Proposals had been put 
forward for installing on each train & synchronous А.С. motor 
driving & D.C. generator, to feed direct current to the train 
motors, but they bad not received much support. | However, 
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when there is a real demand for a new machine, that machine 
is generally forthcoming, and in 1902 the Westinghouse Co., 
of the U.S.A., closely followed in 1903 by Dr. G. Finzi, of 
Milan, and the Union Electric Oo., of Berlin, announced that 
they were in possession of a satisfactory single-phase motor 
which could successfully take the place of the direct-current 
motor for traction. Mr. Dawson’s inquiries and personal 
testa satisfied him that such a single-phase motor was in 
existence, and that the claims put forward on ita behalf were 
well founded ; it possessed large starting torque, freedom 
from sparking, high power factor (except at starting—but 
this defect is in reality shared by the D.c. motor) and high 
efficiency. The esential difficulties were thus removed, and 
it became possible to proceed with the preparation of the 
scheme to which we have referred above. 

The main features of the system аге as follows :—Power 
will be provided by a generating station to be erected at 
New Cross ; the generators will be driven by steam turbines 
(partly for the sake of the large overload capacity of this 
type of prime mover), and the “complete unit” system of 
boilers and turbo-alternators will be adopted—each set of 
boilers, in fact, will be separated from those adjoining by a 
party wall, to restrict the consequences of any accident to 
the narrowest limits. The alternators will generate at 6,600 
тойа, 25 cycles per second, and the power will be supplied 
directly to the overhead conductors at 6,000 volts, without 
the interposition of any transforming apparatus whatever. 
This is an important feature, doing away with the whole of 
the capital and working expenses and the energy losses 
connected with transformer sub-stations. 

The cables will be laid underground, and each section of 
the working conductor will be separately fed, near the middle 
of its length. 
for controlling the distributors, and for coupling sections of 
conductor together in case of necessity. 

The overhead construction will be of similar type to that 


which we recently described in connection with the Spindlers- 


feld system, with double suspension cables. The latter will 
be stranded of copper wires with steel cores, and will support 
the copper working conductor at intervals of a few feet, 
во that the possibility of a live conductor falling within 


reach of the ground will be practically abolished ; safety 


devices, however, will be provided at the supporte, by means 
of which a defective wire or cable will at once be earthed. 
The insulators will be carried on strong croesbars between 
steel side-poles. 

The running rails will not be, bonded together for the 
return current; instead, each rail will be bonded to the 
oater of a concentric cable laid underground between the 
tracks, while the inner conductor of the cable will constitute 
a high pressure distributor. 

The rolling stock will consist of corridor bogie coaches of 
special design. The type of coach now so much in vogue 
чө electric гане н with doors at the 5 

y no means the best for affording speedy egress and ingress, 
and- Mr. Dawson has altogether 5 this design, 
in favour of sliding doors opposite each compartment at both 
sides of the coach. The coaches will be open from end to 
end above the level of the cross benches, and will be provided 
with a narrow passage along one side only. The sliding 
doors will be closed by pneumatic power from either end, but 
can also be operated independently by hand. 

Current will be collected from the overhead conductor by 
means of a sliding bow. The exact form of the motors and 
controllers will depend upon the result of the tenders, but in 
any case motor coaches will be used, controlled by means of 
а master controller. Special arrangements will be made for 
veatilation—a point too often overlooked, or left to the 
caprice and ignorance of passengers. | 

Naturally, some months must elapse before the work of 
construction is begun ; but no time will be lost, and we may 
hope to record tbe inanguration of the first electric section in 
&twelvemonth or so. | 

Returning to the announcement that the Battersea Park 
—Peckham Rye section will be the first section converted to 
electric traction, we again refer to the map. It will be seen 
that this particular section presenta ideal advantages for the 
абара of the preliminary trials. The traffic over this section 

ween Victoria and London Bridge amounts to 7,000,000 


passengers yearly, exclusive of short-distance pasgengers and 


Switchgear will be provided in signal boxes 


season ticket holders ; but the bulk of the traffic is carried in 
the morning and evening, and there are but few goods trains 
over the section, while no main line or suburban traffic 
whatever passes over it. Thus there will be no difficulty in 
equipping this section for electrio traction without in any 
way interfering with the convenience of the public. 
The electric service will, at first, consist of a shuttle 
service between Battersea Park and Peckham Rye only, 
during the slack hours of the day ; when the electrifica- 
tion is completed into Victoria and London Bridge, a con- 
tinuous service of electric trains will, of course, be run 
between these two termini. 

Power will probably be purchased, in the first instance, 
from existing supply authorities. It should be clearly 
understood that the equipment of this section has no analogy 
whatever with the experimenta carried out at Earl's Court 
some years ago. It will not be done to ascertain whether 
electric motors can haul a train, or to stave off the hour of 
complete conversion. 

The system to be adopted is new to this country, and it 
will, no doubt, be necessary to modify the details here and 
there to satisfy the requirements of the Board of Trade— 
which, we may add, has adopted au attitude entirely favour- 
able to the project. On this short line it will be possible 
to eliminate the emall troubles which must inevitably occur 
at the commencement of an undertaking of this magnitude, 
to train the railway staff, and generally to “organise 
success. | 

Moreover, the whole of the work to be done will ultimately 
form part of the complete equipment of the system, so that 
the capital now to be laid out will not be wasted on a mere 
experiment. When sufficient experience has been gained on 
the section in question, the system will be extended to the 
termini at Victoria and London Bridge, and possibly 
by degrees to the whole of the company’s suburban area. 
It is important to note that the single-phase А.О. motors 
will be capable of running without material loss of 
efficiency over direct-current systems operated at 500 volta, 
and as the Brighton Co.’s system makes connections at 
New Cross and elsewhere, with railways which are being, 
or will be, equipped with direct current, their trains will be 
able to run over these lines without difficalty. 

In concluding this outline of the undertaking, we wish to 
express our thanks to Mr. William Forbes, general manager, 
апа to Mr. Philip Dawson, consulting electrical engineer to 
the company, forthe kindness with which they have assisted 
us in acquiring full and authentic information as to the 
important movement about to be commenced. 


PROGRESS IN ELEOTRO-CHEMISTRY AND 
 EgKLECTRO-METALLURGY IN 1904. 


By JOHN B. О. KERSHAW, F.LC. 


Introduction.—The chief developments during 1904 in the 
progress of the electro-chemical and electro-metallurgical 
industries, have occurred in connection with the electric 
methods of iron and stee! production. Early in 1904 the 
Canadian Government appointed а Commission of experts 
to investigate and report upon the Heroult, Keller, and other 
processes now in use upon an industrial scale in Europe, and 
during the past year the Commissioners have witnessed the 
several proceeses and furnaces in operation, and have carried 
out important tests with the eame. The report which has 
just been publisbed is favourable to the new methods, and 
some details from it are given under the section of this 
article devoted to iron and steel.” In the aluminium and 
alkali and bleach industries little actual progress is to be 
recorded, a result partly due to lack of demand in the one 
case, and to the unfavourable state of the market for bleach 
in the other. 

The copper refining industry continues to be one of the 


* Bee also Его. Rav., December 23ed, 1904, p. 1017. 
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most progressive and successful of the electrolytic industries, 
The calcium carbide industry is aleo progressing slowly, 
although still handicapped by the mistaken over-develop- 
ment which marked its early years. 

Renewed attention has been directed during the past year 
to tbe electrolytic methods of sterilising sewage by means cf 
hypochlorite solut ions, and to the purification of drinking 
water by means of ozone, and in the latter саве tome progress 
has been made in establishing the method upon a commercial 
basis 


The fixation of atmospheric nitrogen, either in tbe form 
of a combination with oxygen by spark discharges through 
air, or in the form of a cyanide by electric furnace methods, 
has also altracted much attention, although it is yet too early 
to regard any of the processes now being tried upon an 
industrial scale as past their experimental stage of develop- 
ment. Details of the progress in all these industries, and 
in the nickel, tin and zinc industries, will be found under 
the respective headings below. 

Aluminium.— Although three of the companies producing 
tbis metal have increased their plant during 1904, it ig 
doubtful if the output of aluminium has increased. No 
official figures for the production have been published since 
1902. The writer estimates the 1904 output st about 
8,500 tons in the 10 works engaged in the manufacture. 
Since the capacity of these same works is now abovt 17,500 


tons per annum, a considerable amount of reserve power and - 


plant is installed. In the majority of instances, this is being 
employed in other branches of electro-metallurgical manu- 
facture, but as the demand for aluminium increases it will 
no doubt be devoted to the preduction of this metal. 

А new company for promoting the manvfacture of alu- 
minium in Italy from native bauxite has been floated during 
1904 in Rome, and a works is planred for this purpose in 
the valley of Pescara. When completed this will bring up 
the total of aluminium works to 11, situated as follows :— 
America, 3; United Kingdom, 1; France, 2; Germany, 2; 
Austria, 2; Italy, 1. 

As regards wíilisation, there is hotbing very rew to 
report during the past year. The Goldschmidt-Vautin 
"thermit" process has been much “ boomed,” and an 
English company with a capital of 450.000 bas been 
registered in London, to purchase ard exploit the Eng lir h 

tent righte. In America the use of aluminium for over- 

ead transmission lines continues—in Europ e this applica- 
tion of the metal makes little progress. The possibility cf 
obtaining «lectro-deposits of aluminium bas been proved 
during 1904 by Dr. Patten, and the difficulties of plating 
other metals / on sluminium have alto been overcome by 
Burgess and Hambuechen, and by two Sheffield workers. 
These processes may, in time, become of some industrial 
importance, since they may form the basis of methods of 
refining a cheap and impure form of the metal. 

Alkalies and Bleach.—The electrolytic alkali and bleach 
industry has not been in a very flourishing condition during 
1904. The effects of the rupture between the Le Blanc and 
electrolytic makers which merked the year 1902, and the 
consequent fall in tbe price of bleach, have not been 
entirely remedied by the modified form of agreement which 
was adopted early in 1904. The price of bleach has not 
reached its former level of £6 per ton, and at present is 
only about £4 78. 6d. f.o.r. Liverpool. Consequently most of 
the electrolytic alkali makers in Europe find the manufacture 
of this chemical unremunerative, and are seeking other out- 
in for the chlorine produced in their electrolytic alkali 
Celis, 

In this country the Castner-Kellner Co. are making zinc 
chloride by the Swinburne-Ashcroft process ; in France the 
Société la Volta, at Moutiers, are producing carbon tetra- 
chloride ; in Italy the Electrolytic Alkali Co., with works at 
Piano, are manufacturing carbon tetrachloride and pure 
hydrochloric acid ; and in America, the Acker Process Co. 
are making tin crystals (tin tetrachloride) with the elec- 
trolytic chlorire previously devoted to bleach mar ufacture. 
Attention is also being given to the industrial recovery of 
the by drogen escaping from the cathcde compartments of the 
cells (1 ton of hydrogen gas is produced for every 35 tons of 
chlo ine); and in Germany and France this gas is being 
collected, dried, compressed and sold in steel cylinders for 


Various purposes, 


As regards dividends of the two English companies, the 
Electrolytic Alkali Co., which works the Hargreaves-Bird 
process at Middlewich has passed ita dividend upon the 
ordinary and preference shares during 1904, while the 
Castner- Kellner Co., with Works at Weston Point, has been 
obliged to reduce ita distribution from 6 per cent. to 4 per 
cer.t. 

Calcium Carbide. —T he chief event of the past year in this 
industry in the United Kingdom, bas been the delivery of 
the final judgement in the patent infringement cere between 
the Acetylene Illuminating Co. and the United Alkali Co., 
which has been before the Courts during the lart two years. 
The House of Lords’ judgement in this case was delivered in 
November, and was against tbe appellants. 'The Willson 
British paterte for calcium carbide production, which the 
Acetylene Illuminating Co. purchas: d in 1895, are, therefore, 
declared invalid, and the manufacture in the Uni'ed King- 
dom is now open to all. Since calcium carbide can at 
present be more cheaply produced in Norway and Sweden 
than in tbis country, the decision in this case is not likely to 
have much effect upon the industry, and neither the United 
Alkali Co., the defendants in this long-fought patent case, 
nor the British Aluminium Co., who produced calcium car- 
bide at Foyers for many years under an agreement with the 
Acetylene Illuminating Co., are now manufacturing this pro- 
duct. 

As regards production in Europe and in America, no very 
reliable figures have been publithed for a long time, owing to 
the very unsettled state of the industry. The writer esti- 
mates, however, that about one half of the works originally 
planned and built for carbide production are now operating, 
and that in these 50 works, between 60 and 70 thonsand 
tons of carbide are being produced annually. The industry, 
therefore, although it has not realised the extravagant expec- 
tations of its early promoters, is still one of the most 
important of the electro-metallurgical industries. 

The utilisation of acetylene gas for central lighting instal- 
lation 8 is steadily extending, and in Italy, Germany, France, 
Switzerland, America, and in this country, a very large 
number of such installations are in operation. A recent 
writer in the Zngineer has estimated the total to be 250. 
Even in this conservative country, where electricity, ooal- 
gas and oil are so generally found in rivalry, acetylene has 
been adopted for the lighting of 16 village communities. 
The average price of the gas delivered by these installations 
is stated to be 55s. 3d. per 1,000 cb. ft., and it is necessary 
to remember, in comparing this price with that of coal-gas, 
that its illuminating value, when burnt under the most 
advantageous conditions, is 20 times that of the latter. 

An improved form of acetylene lamp, free from the defects 
of that tried two years аро, ів now being used with euccess on 
certain of the London omnibuses. In time one may expect 
this lamp will entirely oust the bad and smelly oil lamps still 
generally employed, and greatly increase the consumption of 
сат bide in this country. | 

Chlorates.—Little change has occurred during 1904 in 
the electrolytic chlorate industry. The number of works 
remains stationary at eight, and the power available for the 
manüfac: ure in these eight factories lies between 30,000 and 
40,000 H.P. Further details of the factories for chlorate 
production are given in Table I. (p. 119) :— 

No very reliable figures for the total output of chlorates 
in 1904 can be obtained, and estimates based on the power 
available are misleading. Most of the companies engaged 
in the manufacture of electrolytic chlorates produce other 
products, and since the fall in the price of potassium 
chlorate below 3}d. per Ib., the tendency has been to devote 
an increasing proportion of the power to the production of 
perchlorates and persulpbates. 

Copper.— The electrolytic copper-refining industry con- 
tinues the most important of the electro-metallurgical 
industries, if judgement be bared upon the capital eunk in 
it or upon the value of the finished product. The total 
number of refineries in operation at the present date is 32, 
distributed as follows :— | 


United States. 9 France ... `.. 4 
Germany iis O Russia .... ... 2 
United Kingdom 6 Austria-Hungary... 2 


a ——————————— 
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The world's output of electrolytic copper is estimated to 
be now 820,000 tons, and this total is still increasing, owing 
to the increase in size and productive capacity of oertain of 
the American refineries. The value of the copper pres-nt 
in the vats alone, in the larger refineries is enormous, 
thus st the Anaconda Refinery which has 1,200 vate in 


The next day I was fortunate enough to meet Prof. 
Ashley, M.A., Dean of the Faculty of Coinmerce in the 
University. At a time when Oxford and Cambridge are 
declining to substitute subjecte (necessary for a science 
degree) more beneficial than Greek for the undergraduates 
in science. Birmingham—the name of the place is asso- 


ciated with Chamberlain and commerce— is offering to train 


constant operation, the total value of their contente is 
science studentes in accounting, commercial law, banking 


£450,000. 


TABLE I.— ELrCTRoLYTIC CHLORATE WoRks IN OPERATOR IN EO ОРЕ AND AMEKICA. 


AA 5.2... 
* 


| | | | 
Nan of company. | Looality of works. | Available н.р. | Utilised н.р. | Bouroe of power. 


1. Memre. Corbin et Ofe Chedde 12,000 9,000 | Water. | Corbin open cell. 

2. Société a’Electrochimie Bt. Michel 4,000 (?) | Water. Gall & Montlsar open ocell. 
3. Société d' l- otrochimie yas Vallorbe 3,000 (?) Water. Gall & Montlaur open ocell. 
4. Buperfosfat Fabriks Aktieboleg A.G. Mansboe 4,600 (9) Water. Carleen cell. 

5. Bupertosfat Fabriks Aktiebolag A.G. .. | Alby ... (?) (? Water Carleen cell. 

6. Gesellschaft f. Elektrochemische Industrie | Turgi ... 800 600 Water. (?) 

7. The North American Chemical Oo. ... | Bay Cit "T ,000 2.000 Bteam. Harter ce!l. 

8. The National Electr lytic Co. Р М№ прата Falle... — 2 000 Water Gibbs отел cell. 


The electrolytic ext'action processes based on leaching 
the roasted ore with dilute sulphuric acid solution (Car- 
michael’s process) or with cupric chloride solution 
(Hoepfner’s procese) have not developed during 1904, ard it 
- seems probable that these methods of extraction will only 
prove profitable under very exceptional circumstances. The 
electric furnace methods of concentrating poor ores are still 
in their experimental stage, and no details have yet been 

i concerning tbe industrial trials in Chili with one 
of the French design of furnaces. It would кееш likely, 
however, that this method of obtaining a rich matte from 
poor ores will prove of industrial value, 

Hypochkorites.—lt is difficult to obtain any reliable 
information concerning the present position of this industry, 
but the electrolytic methods of producing hypochlorite 
solutions are believed to have made some progress, both in 
Europe and America, during 1904. In America especially 
a large number of plants are electrolysing sodium chloride 
solutions, and producing hypochlorite of soda or lime for 
bleaching purposes, the caustic alkali in such plants worked 
with the diaphragm type of cell being run to waste. 
Kellner bas introduced recently a similar process in Europe 
for obtaining an oxidising solution suited for breaking up 
and parting the fibre in the wood-pulp manufacture. 
Modifications of the old Hermite process for producing 
hypochlorite solution suited for sewage sterilisation, from 
sea water are also receiving attention, and an installation of 
a plant of this type is being operated in America. Two 
companies are exploiting hypochlorite cells in England, 
namely, the Electrical Bleaching Co. and Oxychlorides, Ltd. 

The first-named company controls the Vogelsang patente, 
and has worked a small plant at Nottingham for the past 
two years. The company has been reconstructed during 
1904. The second company owns the Atkins’ patente, 
and has a small experimental plant in operation in North 


In Germany a large number of electrolytic bleaching planta 
are in operation, the Schuckert and Haas and Oettel cells 
being those most generally employed. 

( To be concluded.) 


TECHNICAL EDUCATION: COACHING IN 
COMMERCE. 


By A UNIVERSITY LECTURER. 


Ir may not be as well known to the general body of English 
engineers as it is to those who reside inthe Midlands, that the 
Birmingham University has founded a Faculty of Commerce. 
Not very long sgo I visited that city to see the new Univer- 
sity power station; the engineer in charge, who is a lecturer 
on the engineering staff, began to talk to mo about com- 


engineering 
merce, I was not a little surprised that, in the heat laboratory 


of this University, I should find a man who wes, if I may use 
the word, bristling with commercial facts and figures. 


public finance, technique of trade, and other similar sub- 
jects. Let me say, at the outset, that commerce is not yet 
а compulsory subject for the final in engineering, but I do 
not think that the time is far distant when “ B Sc. in Engi- 
peering, Birmingham," will also mean tbat such graduates 
have been through some sort of commercial training. In 
the syllabus for the Faculty of Commerce, I notice that 
engineering, mining, metallurgy, physics and chemistry, are 
among the optional subjects, one of which must be taken 
in order to obtain the degree of Bachelor of Commerce” 
(B. Com.) in this University. 

The article by Mr. T. W. Sheffield, in a recent issue of 
the ELECTRICAL REVIEW, led me to wonder whether it is a 
thing practicable, or evea remotely possible, to train engi- 
neers in commerce at a University. Only a few weeks ago 
Mr. Swinburne, in the course of an admirable, if àmur ing, 
address, Some Difficulties in Getting On" (why didn't he 
call it “Some Difficulties in Getting Afoney?"), told the 
engineering world tbat the commercial man is valued more 
highly than the engineer or scientist. All of my students. 
after perusing that address, want to become commercial 
engineers, Where can they coach in commerce? After 
my conversation with the Dean of the Faculty of Commerce 
at the Birmingham University, I began to see dimly the 
possibilities of great things for this new and vigorous 
coaching centre. 

In municipalities and in private firms there is a cry, 
growing louder and louder each year, for “economy.” I 
discovered one solitary civil engineering student at Birming- 
ham takiog courses of lectures in public finance, which 
deals, among other subjecte, with municipal taxation and 
municipal loans. І wondered whether this knowledge 
would be valuable to him in after life, and I think, now, 
that he will get the pull over other competitors. Then I 
noticed a course of lectures on The Economics of Trans- 


port,“ and there rushed to my memory letters received from 


old studente who had gone into railroad service. 

Mr. Sheffield gives a striking comparison between Ameri- 
can and English methods of conducting business, On p. 55, 
and onwards, of the “Report of the Mosely Educational 
Cor.mittee," there are some pungent remarks concerning the 
commercial schools of America. Mr. Robert Blair, who 
wrote this section of the report, quotes from Lectures on 
Commerce,” by H. R. Hatfield, of Chicago University, as 
follows :— 

* While a school of mechanical engineering is required to 
fit a man for the practical parte of railroading, there exists, 
in that profession, a far more important career for the mau 
who is competent to direct the traffic, classify goods, fix 


rates, watch the coming financial depression, know the signs 


of coming prosperity, bas insight as well as experience 
with the questions of labour and the relations of employers 
to employés, understands the duties as well as the privileges 
of corporations, and who has the masterly mind to devise 
and carry out great financial operations,” He then goes on 
to tell us that there are principles of money and credit in- 
volved which are often not understood even by bank officials. 
The justification, if justification were needed, of Birming- 
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ham’s Faculty of Commerce, is found їп the closing sen- 
tences of this extract :—‘‘ The man who has been taught 
to approach such problems [7.e., commercial problems] must, 
in the end, prove an infinitely better head than he . . . . 
` whose professional education has consisted of the chance 
events brought to his attention in the round of daily busi- 
ness. Men of this latter description will become accurate 
steady, and useful to the institution in minor positions; 
but, if promoted to bigh posta, they will be found to know 
really nothing beyond the dry busks of their professional 
experience," | 

In America, the Wharton School of Commerce has 250 
students; the course for graduation involves four years’ 
study in commerce, political economy, finance and political 
science. The great industrial and commercial firms [in 
America] “are abandoning the traditional methods of wait- 
ing for apprentices to ‘come through,’ and are attempting 
to manufacture the junior officers, by a rapid process, out 
of college graduates in technology and commerce,” says Mr. 
Blair. It is clear that the American “ Captains of Industry” 
look to education to make the “cadets,” just as they look 
for metals with different qualities, such as tenacity, elas- 
ticity, strength, &c., to be produced from raw materials— 
the ores. They are actually **making" men who can 
clearly and agreeably present the firm’s views, and who have 
the ability to extend the firm's business, I am glad to be 
able to say that the Dean of Commerce at Birmingham was 
for many years at one of the American Universities. 

Let us turn to the history of our other great trade rival— 
Germany. І have before me the report, iseued last Sep- 
tember, by Dr. Frederic Rose, the British Consul (at that 
time) in Stuttgart. There are, saya the report, 429 com- 
mercial schools in the German Empire; including private 
commercial schools and such schools for women, we obtain 
a total of 540. The Commercial Universities have been 
founded about six years. In 1902-3 there were 74 indus- 
trial and technical managers (under which heading are 
engineers, chemists and architects) at the Commercial Uni- 
versity at Frankfort-on-the-Main. It was only opened three 
years ago, and is under the supervision of the Prussian 
Minister of Industry and Commerce. Fancy our British 
Board of Trade interesting itself in education! At Aix 
there is the department for commercial science of the Aix 
Technical University. There are four sets of lectures upon 
the technical aspect of economic processes, production and 
traffic, and these are as follows:—(1) Knowledge of goods 
and raw material; (2) Mechanical technology; (3) 
Ohemical technology; (4) Traffic. Another Commercial 
University is that at Leipsic. Founded only six years ago, 
already 1,000 students have matriculated. In 1902 there 
were 519 students, whose ages varied from 18 years to over 
30 years, Half of them were foreigners—110 Russians, 
and only 5 Englishmen being among them. At Cologne 
University there are 45 lecturers and professors in com- 
merce, Dr. Rose says in his report that “it is certainly the 
duty of the State, or municipalities, in default of private 
munificence, to provide adequate facilities at -Universities ” 
for full instruction in commerce. 

Summing up this report upon commercial education in 
Germany, we may say that in 1892 there were 12,000 pupils 
and 175 commercial schools. To-day there are 48,000 
pupils and 429 such schools, of which 230 receive State aid. 
Buildings are now being built for a Faculty of Commerce at 
Berlin. Including this one, there seem to be five Universi- 
ties in Germany where lectures in commerce are given. 

As a national asset in the struggle for existence, it is im- 
possible to underrate an efficient training in commerce. 
Commercial acumen and ability must rule in a world which 
is so largely made up of such things. We have seen how 
the banker with his 6 per cent. drives the earl out of his 
castle, and we know that without well cultivated commercial 
instincts the man of business is already a failure at the start. 
He is like a naked savage with a stone-headed spear fighting 
a well-armed modern soldier. Your commercial man hates 
to be thought pedantic, and his great desire to make money 
will make him cordially detest a long training. But he will, 
in the near future, have to go through with it. However 
much we may differ from Mr. Chamberlain in politics, we 
must acknowledge that be was a great success in the no lees 
stormy watersof commerce. He has practically founded the 


Faculty of Commerce at Birmingham, and he believes in it in 
no lukewarm fashion. 

At a time when Oxford has determined not to free itaelf 
of the shackles of the classics, when even Cambridge f 
that it is but senility to mumble over the ashes of the past, 
the young virile provincial Universities are outstripping the 
old decaying seat of learning. Mr. H. G. Wells in bis 
eseays. * Mankind in the Making,” tells us that “in 100 
years from now tbe pass graduates of ripe old Birmingham 
will be crowding up to vote sgainst the substitution of some 
modern subject for longhand book-keeping in the Little 
Go.” It may be so. But we must make the fullest use 
of the things we have with us now, and leave to posterity 
the burden of the mistakes made by posterity. We at least 
can do our utmost to ensure that posterity shall not blame 
this generation—even that, in a few years, this generation 
shall not blame itself —by providing full and efficient instruc- 
tion in useful subjecte at our Universities. Instruction in 
Greek or Latin should be regarded as a luxury to be taken 
up like golf or tennis by those who can so efford to spend 
their time. But there is reason to believe that instruction 
in commerce at our Universities is already a crying neoessity. 
Let tbe Chambers of Commerce throughout the kingdom 
turn their attention to & subject more urgent than fiscal 
politics. Let them watch what America and Germany have 
been doing for the past six years, and bring pressure to 
bear on those who control the destinies of our English: 
Universities, 


ELECTRICITY AT THE CAPE TOWN 
EXHIBITION. 


[By ovr SPECIAL CORRESPONDENT AT CAPE Towx.] 


THE Industrial Exhibition on Green Point Common, Cape 
Town, which has been looked forward to for some time by 
Cape Town people, was opened on November 26th by H.E. 
the Administrator-General, Smith Brook. 

At the time of opening the Exhibition could compare 
with many a greater kindred institution in other parts of 
the world by reason of ita unfinished condition, a state of 
affairs that was noticeable in the electrical exhibite as in 
many other departmenta, and indeed at the time of writing 
there is much to be done before the display can be said 
to be in a finished state. With this statement comparison 
between the Cape Town Exhibition and ite greater compeers 
ends, however, and it is not likely that it will ever be quoted 
as a rival to the St. Louis. 

Electricity Hall is at one corner of the triangle made by 
the Exhibition buildings, and there amongst other exhibits 
is located the plant of the Torque Electrical Engineering 
Co., of London, which company arranged to supply the 
power needed for lighting the grounds and stalls, and also 
for running the working exhibits driven by motors, water- 
chute, &c. Two machines out of three are erected, whilst a 
temporary switchboard—a very temporary affair—is doing 
duty pending the arrival of the proper board from overses. 

When completed the Torque Co.'s plant will consist of 
three Peache patent compound three-crank high speed 
single-acting engines, manufactured by Meeara. Davey, Paxman 
and Co., coupled direct to three multipolar compound-wound 
dynamos working at 250 volte, supplied by Messrs. T. 
Parker, Ltd., Wolverhampton. 

The steam is to be supplied by three Davey, Paxman 
economic 200 H.P. boilers measuring 8 ft. x 14 ft. 

The machinery erected consists of a 245-H.P. engine direct- 
coupled to в six-pole dynamo of 665-ampere capacity 
working at 375 r.p.m., and a 330-H.P. engine with a 10-pole 
925-ampere machine, also working at 375 revolutions. The 
remaining set to be erected consists of a 412-H.P. engine, 
and a 980-ampere machine working at 825 revolutions. 

These dynamos have drum former-wound slotted type 
armatures, and are supposed to stand a 25 per cent. overload 
for one hour, and a 50 per cent. one for short periods. Ft 


is not likely, it is feared, that this quality of even the 


smallest machine will be called for by the exhibition load. 
So fur the demand for power has been eo small that the 
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plant bas not been ran, power being obtained from the Cape 
Town Corporation’s 440-volt three-wire system, 220 volta 
being supplied to consumers on the two-wire system, the 
balancing being done at the temporary switchboard in Elec- 
tricity Hall. 

It is hoped that before the Exhibition closes the load will 
increase sufficiently to justify the running of the Torque 
machines, for although the Davey, Paxman boiler is pretty 
well known and used in Sonth Africa, there is no large 
Peache engiue nearer Cape Town than Johannesburg. 

The grounds are wired with bare copper on wooden arms 
on the tops of the buildings; both this work and the interior 
wiring are of a very temporary nature. | 

(ther electrical exhibits in Electricity Hall are those of 
the A.E.G. of South Africa, Johannesburg; the G. E. C. of 
Sonth Africa, Johannesburg; and Messrs. Greenwood and 
Batley, Leeda. 

The A. E. G. stand undoubtedly contains the best electrical 
exhibit in the Exhibition. In the eyes of the lay publio it 
is the beat looking, while to electrical men it is moat 
interesting both from the quality and the class of the 
exhibits. 

The stard is splendidly illuminated by 150 Nernst and 
four flame arc lamps. It speaks well for these lamps that, 
notwithstanding the large number in the small space of the 
one stand, the light is quite soft and pleasant. 

Mining machinery is specially shown here, foremost 
among the exhibits being a 26-н.Р. electric mine locomotive 
built to the specification of the De Beers Co. This is a 
splendid machine, being very strongly built, well finished, 
and having all well protected. One noteworthy 
point about it is the curved roof which is placed over the 
cab to protect the head of the motorman. 

Some exceedingly good boxed-in motor switchboards, con- 

ing switch fuses and ammeter are shown; these are so 
arranged that it is impossible to open the doors of the iron 
cases while the switches are closed, and equally impossible to 
close the switches until the doors are closed and fastened. 

Brackets for the suspension of cables in mine shafte, with 
the necessary complement of joint and junction boxes, are 
alao shown. 

In station fittings an A. E.G. removable carriage switch- 
board is attracting considerable attention, of which it certainly 

worthy. It is beyond the scope of this article to 
give а full description of this piece of apparatus, but it may 
be briefly stated that the instruments, switch, &c., are con- 
tained in a metal and glass case which can be bodily with- 
drawn to be wheeled away to the repair shop withont any 
undoing of nuts or other fastenings. The breaking of the 
circuit on the machine side of the oil switch is accomplished 
by the action of pulling out the case mentioned above. 

There is a good collection of transformers, controllers and 
motors, a noticeable controller being one for crane work in 
which both hoisting and swinging motions are governed by 
the one handle. 

On a switchboard are placed circuit breakers, varying from 
heating coils for telephone lines, to big magnetic cut-outs for 
tramway systema, together with high and low-tension switch- 

instraments of various descriptions. | 

The electroliers and table lamps which are shown are 
most artistic and of a very high order, altogether in keeping 
with the general appearance of the stand. 

The G.E.C., of South Africa, occupies the next stand to the 
A.E.G. in Electricity Hall. The exhibit: is illuminated by 
G.E.C. Meridian lampe, which are supplied with current 
from a small 125-volt machine direct-coupled to а 4-H.P. 
Secor oil engine. In connection with this machine, a 
G.E.C. T. A.- ty pe voltage regulator is shown working; it acts 
very well indeed, keeping the voltage wonderfully steady on 

load variations. | 

A G.E.C. insulating coupling is shown on a motor- 
generator set which takes direct current at 110, giving three- 
phase at the same voltage. 

A large collection of measuring, recording, and registering 
instrumenta, both stationary and portable, are exhibited. 

Meears. Greenwood & Batley, of Leeds, have a small 
stand in the same building, in which the De Laval turbines 
are shown. 

There are several electrical exhibits housed away from 
Electricity Hall, including that of Messrs. Siemens, Ltd., 


and the Technical and Commercial Corporation, Ltd., who are 
showing on the one stand. The chief feature of this exhibit 
is the show of Liliputian arc lamps which Messrs. Siemens have 
introduced into South Africa; they give 130 C.P., taking two 
amperes at 110 volta. Here they are shown four in series on 
a 440-volt circuit and two in series on 220 volts, and are 
giving excellent results on both. These lamps are being 
taken up by shopkeepers in Cape Town for interior lighting, 
and are meeting with a good demand. 

An interesting feature of this stand is one of Siemens's 
* F” type motors running as a dynamo, driven by a Field- 
ing & Platt oil engine. The motor is а 10-H.P. one, it is 


giving 6 KW. at 440 volta without the slightest sparking. 


A Siemens-Allen Admiralty pattern 14-Kw. ship's set is 
also shown; the engine is of 22 H.P., the dynamo working at 
110 volts. The set is a most compact one. 

At the stand of Messrs. Govey & Co., Cape Town, а 
Veritys 220-volt 20-ampere dynamo and a Siemens “Е” 
type motor running аз а generator, are being driven off one 
Horneby-Akroyd 16-H.P. oil engine, the power generated 
being utilised for lighting this and some neighbouring 
stands. 

. The telegraph and telephone departments of the Cape 
Government Post Office have a neatly arranged stand in 
which is located.the Exhibition Telephone Exchange, for 
which a 100-line magneto board is used. The telegraph 
department is showing a collection of telegraph instruments 
varying from the old double needle to a working automatic 
Wheatstone tet, while the telephone department has a varied 
collection of telephones of all kinds, testing instruments, and 


a model of a small central battery switchboard, beside a 


board used in the Cape Town exchange 20 years ago. 
Specimens of dry core, both aerial and underground, and 
switchboard cable, are shown in the various processes of 
jointing. 

On the whole, the electrical profession is well represented, 
considering the size of the Exhibition. It certainly needs 
to be, for various systems of lighting by vaporised paraffin 
and acetylene are being shown and vigorously pushed, while 
disquieting news comes from a rising town in South Africa 
—Butterworth—that an electric lighting scheme is being 
held over while the use of acetylene is being considered. 


WATER-POWER IN NEW ZEALAND. 


In confirmation of Mr. Hancock’s report on the available 
water-powers in New Zealand, referred to in recent issues of the 
ELECTRICAL REVIEW, а further report has been issued by 
Mr. P. S. Hay, M.A., M. I. C. E., superintendent engineer of 
the Public Works Department. 

The various ible schemes are reviewed in some detail, 
aud in the North Island, where a total of some 500,000 B. H. P. 
is estimated to be available, there are situated powers of 140, 
92, 50, 48, 88 and 25 thousand B. H.P., &c., and numerous 
smaller amounts, 22 in all. The South Island contains some 
3,200,000 estimated B. H. P. of hydraulic energy available, and 
individual schemes of 750, 550 and 420 thousand, several 
of 100,000 B. H. P., and 49 schemes in all, are scheduled. 

In October, 1903, some 180,000 Н.Р. of machinery was 
being operated in New Zealand, and, at the present time, 
200,000 H. P. would appear to be a fair estimate. 

Locomotive traction is estimated to require an additional 
50,000 H.P. for an 8-hour day, so that there is evidently 
abundant surplus power for the future development of New 
Zealand as a manufacturing centre. In the course of his 
report, Mr. Hay says :— 

* Water-power is not to be obtained in New Zealand, 
except at considerable cost. Apart from the lake schemes, 
most of the possible schemes must of necessity be located in 
the central main range or its offshoots, which runs from 
Otago to Marlborough, and thence through Wellington to 
Auckland Province. The best schemes appear at present to 
be obtainable by diversion of water from one lake to 
another or to the sea, or by diversion of water from 
one river valley to another at a lower level. All other 
Schemes must be obtained by dams, or by dams and con- 
duits following the valley of the river utilised. Some of the 
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methods adopted in the mountainous countries of Europe 
seem suitable as patterns for the development of some of the 
New Zealand water-power schemes, but many of these are 
at present unique in character, and will demand special 
treatment, independent of precedent. 

* Nupposing all the schemes to be developed to work con- 
tinuously, the cost may tentatively be put at £115,000,000 
for the total 3,700,000 B.H P., and if developed to work con- 
tinuously, the cost may similarly be put at £220,000,000.” 

The amount of effective power, after transmission, is put 
at 2,220,000 B. H. p. continuous working, ог 4,440,000 B. H. P. 
for half-time full power. Assuming a rate of £12 per 
H.P.-year, the gross revenue would be £26,640,000 a year 
(in both cases) ifall the energy were sold. 

It is estimated that an installation of 420,000 в.н.р. of 
electrical plant would be required to provide existiug power 
needs in the islands, and the cost would be £12,000,000, 
exclusive of the conversion of railways, distributing networks 
in towns, &c. 

The cost of steam plant to give the total estimated avail- 
able powers would amount to about half the cost of the 
estimated hydraulic and electric plant, but the cost of 
working per B. H.P. might be double in the former case. 

The coal required for such an aggregation of steam plant 
of large and economical proportion would be 17,500,000 tons 
of best quality, but much more of New Zealand coal. 

This amount of coal would make an appreciable inroad on 
New Zealand's relatively slender and fixed stock, while the 
water-power will always remain a national asset. 

The report is accompanied by numerous detailed reference 
maps of the drainage areas, lakes, and suggested sites of 
future power schemes, which should be of great value to 
engineers who may wish to investigate New Zealand's claims 
ав a possible Eastern manufacturing centre. 


THE WAIPORI FALLS ELECTRICAL Power Co.'s PROJECT. 


The New Zealand Mines Record recently contained an 
interesting description of the above company’s proposals, 
from the pen of Mr. Ed. E. Stark, chief engineer, and Mr. 
F. J. Williams. | 

The hydraulic works are situated on the Waipori River, 
the drainage area above the intake being 95 square miles. 
The intake is in the form of a tunnel, 20 ft. in length, cut 
through the solid rock, and provided with headgates operated 
by rack and pinion. 

À dam is provided, with a retaining wall some 70 ft. wide, 
and a conduit some 2 miles long leads to the penstock, which 
is of masonry construction. From the latter two steel pipes 
lead to the power house—the effective head being 663 ft. 
and giving some 6,000 H.P. (theoretically). Each pipe 
supplies two Pelton wheels, which are guaranteed to have an 
b of 80 per cent., when carrying 1,000 Kw. generator 

The generators will be supplied by the С.Е. Co., of 
America, of the revolving field, stationary armature type, 
giving three-phase, 50-cycle alternating current at 2,400 
volta pressure. 

Energy will be stepped up to 20,000 volta, in single-phase 
transformers, the H.T. side being arranged for either ** delta” 
or *star" connection giving line voltages of 20,000 and 
84,500 respectively. 

Electrically controlled oil-break switches will be employed 
on the н.т. side for regulating the load. The transmission 
line is to be 30 miles long; six wires of 229 in. diameter are 
provided for carrying a 4, 000-Kw. load. 

It is estimated that some 151 per cent. loss will occur in 
electrical generation and transmission, and 21 per cent. in 
the hydraulic works, and that some 4,000 H.P. can be 
delivered for distribution, the latter being eventually increased 
to 6,000. 

We understand that certain tenders have been accepted 
for carrying out the work. 


India-rubber.— Messrs. Figgis & Co., in their annual 
review, state that they had another year of activity. The increased 
consumption for motor, &c., tires has been continued. Bear” 
selling frequently resuited in а corner. The world’s consump- 
tion of fine rubber bas practically left no stock for some months 
past. The supply of medium has increased, mainly from the West 
Coast of Africa. 


THE SULLIVAN OUTGOING SIGNAL 
RECORDER. 


An instrument designed by Mr. Н. W. Sullivan for recording 
submarine cable signals as they leave the transmitter at thé 
sending station has beeo submitted to us, which, from its simpliait 
of construction aod its efficiency, should meet with the sam 
favourable reception at cable stations as his universal galvahometer 
bas already received in the testiag room. 

The object of an outgoing signal recorder is to provide a rscord of 
signals as they leave the transmitter, which may be compared wiy 
the messsge as recorded at the receiving station, and thus assist 
clearing-house to trace the origin of errors. 

Tbis is sometimes effected, in the case of both simplex and duplex 
working, by employiog а leak recorder. That is to say, а very smelt 
percentsge of the outgoing current is made to leak from the lige 
terminal of the transmitter to earth through a recorder withogt 
traversing the cable, the amount of current thus diverted 
regulated by a high resistance, во that it may not seriously wesken 
the signale entering the cable. In this arrangement a single out- 
going signal appears upon the paper tape in the form of a sharply 
defined movement of tho ink siphon, followed by an equally abrupt 
back-throw towards, and sometimes even across, the zro line, dee 
to the discharge of the sienalling condensers. The resolting recofá 
of signals is consequently confu:ed, even with the simple uncurbed 
key; but when a curbing trananitter is employed, the cbaracter of 
the outgoing signals is mach more distorted and they are readered 
absolutely illegible. 

It is true that by tapping the a L employed for duplex working 
at а point more remote from the sending eud, or even near to the 
distant end, the retardation produces much more smooth and 
distinct signals, aud permits of tbe employment of lees resistance in 
circuit with the leak recorder; but it will be obvious that the ase 
of а second sensitive recorder with a resistance ia circuit entalis 
considerable expense, and that an equally serviceable and much hsa 
costly substitute ів a desideratum. Various devices have been tried, 
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Остеоха BigNAL RECORDER. 


but, so far as we are aware, this instrament of Mr. Sullivan's is the 
first really practical and inexpensive recorder for the purpose ix 
question. It has a very low resistance, and can be inserted direct 
in the line circuit when working simplex, or in the cable ot 
artificial line branch in the case of the duplex block system; # 
that outgoing signals traverse its ooil on their passage to the cable 
or artificial line, and produce a clearly legible record free from 
confusion arising from the back discharges across the zero lino. 

In devising a suitable outgoing recorder, the first essential 
was to modify tbe excessive back-throw due to the cable 
or condenser discharge after each signal Ав, in the сафа 
of Mr. Bullivan's signalling galvanometer—fully described 
and illustrated in the ELECTRICAL Review of November 3rd, 1899 
—the electrical damping device ie sufficiently controlled by the 
mechanical damping brought about by the two camel-hair brushet 
to make received signals through a very long cable more 
sharply detined than they would be without this device, so in 
the case of the outgoing signal recerder a parallel result is obtained 
by regulating the electro-magnetic damping of the coil itself, the 
controlling force applied to the coil, and the friction of the siphon 
on the moving paper band, to give dead-beat and well-defined 
signale, the back discharge from the cable or condenser after each 
deflection of the siphon from the zero line being nullified either 
wholly or to any desired extent. Adjusted in this way, the iostra- 
ment was found efficient for rendering signals clearly legible whem 
sent by an ordinary transmitting key with 30 volts through a con- 
denser of 20 mfde., connected to an artificial cable having a K. 
of from 1,000,000 to 4,000,000, the recorder coil being shunted wi 
one ohm. Tbis arrangement was not, however, suitable for signa 
sent by a curbing transmitter, owing to the cumulative effect of a 
succession of similar signals, which caused them to become further 
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pmoved from the zero line. After trying many devices this diffi- 
ену wae entirely overcome, by the ingenious expedient of applying 
highly flexible springs with adjustments to make them press perma- 
nently, with more or less force as desired, upon one face of the 
pivoted оой]. 

To meet, however, the farther difficulty introduced by curbing, 
which produced confusing effects and rendered the signals 
ilegible, some atditional remedy became necessary. This 
distart ion of signale was eventually wholly obviated by applying 
dallar flexible springs to the opposite side of the coil at suitable 

ate. 
tbe two counter-acting and flexible springs have ‘he additional 
sdvantsges that they can be adjusted to regulate the sizz of outgoing 
ugale, and they may be atilieed to control the eoil's movements во 
that the use of a shunt across the coil terminals and the usval con- 
trolling devi e applied to the coil itself both become unnecessary. 

The instrument is provided with a well fitting cover to protect 
tbe working parta aud exclude dust and moisture. 


Mr. Sallivan asks us to state that he is indebted to the kindness 
of the Eastern Telegraph and other companies for allowing trials 
'f the apparatus on their artificial lines and cables, during its 
design aod after ite completion. 


SOME HINTS ON CONDUIT WORK.’ 


By Т. Е. M’MAOCKIN. 


Tax use of conduits or iron pipes is {һе favourite method of con- 
ctaliog wires for all purposes in newly erected edifices. Although 
ttis system bas many advantages over the old methods employed, 
eeperially those involving the use of mouldings and porcelain cleats, 
Ц pre»ente many difficalties not easily overcome. These difficulties 
are met with chiefly in overhauling old buildings, or in fireproof 
construction in warehouses, power houses, &c. Io running circuits 
oa fee ceilings of a warehouse or storage plant, extra strong beams 
ace often encountered. These run the entire length of the floor and 
ме supported by 12 in. x 12 in. wooden pillars placed at equal dis- 
'aaces apart to increase the bolding capacity of the floor. In 
рам ng under these beams a saddle bend is required, as shown in 
S.l Fig. 2 illostrates a badly-made saddle which is often used; 
u ia of poor workmanship and is dangerous in floors baving a low 
citing. Saddle bends on pipes under the floors are easy to make. 

the pipe crosses a beam it is pounded with a heavy 
Pit or joist until it conforms to the shape of the beam, using one's 


* From the American Electrician. 


feet to steady it during the operation. Saddles required on the 
seiling are bent first according to measurement and then installed. 
The best method is to place a size larger coupling between the 
jaws of a double V vice. [The methods suggest-d in the foregoing 
paragraph do not meet with onr approval.—Eps. Е.К) 

The trouble met with in fire-proof buildings lies in the question 
of hangers or fasteners: there is no woodwork to fasten the pipes to, 
but a number of wrought-iron I-beaws are available. Special 
wrought-iron hangers can be made, suitable for almost any con- 
ditione. This scheme has been applied to several power bouses 
with good results. Fig. 3 shows a sketch of several circuits 
in 4-ір. pipe conduits carried across the ceiling from the switch 
box to their respective outiets. Each of these circuits, 12 in 
number, comprises two No. 14 B. & S. wires, and the conduits are 
held by havgers attached to the wrought-iron I-heame. The hanger 
is made of strap wrought-iron 4 in. thick and 1] in. wide, and isin 
two parte, the top and bottom. Rech part consiste of a bar 10 in. 
long, having a hole à in. ia diameter at each end and one in the 
centre; à in. bolts and nuts serve to hold the 
parts together. The top bar bas two extra holes at 
the centre to hold small wrought-iron lugs which 
grasp the I-beam. The top bar is put up first, 
the the vipes and the bottom bar. 

Figs. 4 to 12 represent band iron hangers 
used in tbe same power hose The band 
iron ie 4 in. thick and 1 in. wide, and is ser- 
viceable for all small sizes of conduit. In 
the majori'y of cases the I-beam is dug out 
on both sides to admit the luga of the banger. 
In fig. 4 is shown the hanger most commonly 
used, consisting of a small piece of band 
iron 5 in. long. It has a hook bend on each end 
and is secured in place by hammering both ends 
over the edge of the I-beam. There are three 
forms of this hanger, one to accommodate a single 
pipe, irregular in form, one to accommodate three 
pipes and another to take four pipes. Fig 5 is 
a good firm hanger in tbree parts, the top and 
bottom and the lugs for hoiding them. The top 
and bottom pieces have a 4 in. hole in each end and 
the lugs have each a hole corresponding to these. 
One end is made up before installing, and the 
other is made fast to the beam. Two flat-headed 
bolts connect all three parts together and fasten 
them in place on the beam. Fig. 6 is the same hanger 
applied to two beams 1 ft. apart. The hanger is 
made to accommedate 10 or 12 4-іп. conduits. 
The lugs are provided with hook bends on each 
end and a } ia. hole in the centre for a flat- 
headed screw to pass through. The ends are 
first bent up square and then hammered over 
the outside edges of the I-beam or girder. The 
other two parts are fastened to the hanging screws 
by small nuts on the bottom. Figs 7 and 8 are 
clamps or holders used to keep the pipes uniform; 
these consist merely of two plain wrought-iron 
bars held together by means of three flat-headed 
bolts and nuts. Fig. 9 is a channel-iron resting 
on two I-beams and having а §-io. hole drilled 
in the centre. А in. close nipple and two 
4-in. lock nuts, one on top of the channel- 
iron and one inside the box, hold a con- 
duit box to the channel-iron. Fig. 10 is a hanger 


. Df the slip-joint type, the lugs used b'ing the same as those 


just described. To each C-shaped lug is attached a U-shaped 
loop; а loose wrought-iron bar, 2 in. wide by } in. thick, laid across 
thr яе loops, completes the hanger. i 

Fig. 11 is a doable pips hanger arranged in such a way as 
to accommodate two rows of pipes, one underneath the other, and 
is made of > in. wrought-iron. The upper bar carries 4 in. conduita 
and the lower 1}-in conduite, ranning parallel to each other. The 
hanger is eupported by means of two wrought-iron clamps, one end 
of which grasps the I-beam while the lower end is made to grasp a 
l-in. pipe. For convenience the clamps are made in two parta and 
held together by short ?-in. bolts and nuts, as shown in fig. 19. 
The 1-іп. pipe which serves as the bottom hanger is provided with 
thread and lock nuts to prevent it from shifting. 

Fig. 13 is an arrangement used in places where no beams 
are to be had in the line of piping, as in the centre of an 
arch When the distance between beams is not more than 5 ft., the 
plastering can be dug out and а channel-iron inserted, extending 
from one to the other ard resting on the flanges, as shown. 

The principle of installing piping is a simple one. The hangers 
should be installed first, and then the pipe can be run easily. Never 
attempt temporary hangers, if they can be avoided, as they are a 
great handicap. 


Light Railways and Tramways Asseciation.—A 
party of members of this Association paid а visit to the power 
station of the Central London Railway at Shepherd's Bush on 
Monday last. The Morning Post representative says:—"'It was 
interesting to learn, too, that many of those employed at the power 
station are marine engineers and men from His Majesty's navy. 
t They know a good deal of their business before they come to us,’ 
said Mr. Cunningbam, ‘and they have acquired the invaluable 
habits of discipline and readiness which are so essential in a concern 
like this.'" 
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SOME NOTES ON MACHINERY FOR 
ABROAD. 


By E. KILBURN SCOTT, A. M. IxS r. C. E., M.I.E E. 


A Point which is liable to be overlooked when ordering machinery 
for abroad is that the climatic and meteorological conditions may 
be very different from those obtaining in thiscountry. Forexample, 
suppose а power gas engine of a certain size gives a certain horse- 
power in this country, then if it is sent to a town situated at a con- 
siderable altitude above sea level, its capabilities will be much 
reduced. At a place where the barometer read only 24, for example, 
the gas and air entering the cylinder at each stroke would only be 
about tbree-fourths of the amount of what it is when working at 
sea level. Again, in a hot climate the amount of cooling water will 
bave to be considerably increased, because, not only will the average 
tem perature be higher, but there will be a greater loss from evapora- 
tion. Additional provision must therefore be made for water- 
storage, and larger pipes and water jackets, &c., provided. 

Much of the above also applies to oil eoginee. When ordering 
such engines for the East, it is well to specify that they shall give 
their power with a low grade oil, for as sure as fate that is more 
likely to be used than the good quality stuff we tske as a matter of 
course in England. The writer once had an unfortunate experience 
of this kind. 

In the case of boilers the бге-рта'ев should be made to suit brown 
or lignite coal. Then if good qoality coal is available, the grate 
can be reduced in area by а few firebricks, whereas, if sent out with 
an ordinary proportioned grate and only cbeap coal is procurable, 
tbe boiler will be always workirg at а disadvantage. 

In the case of condensing plants the average temperature of the 
country for which it is intended, ів mst imp rtant to know, otber- 
wise an ordinary proportioned condenser may go out to a hot climate 

and they may pump water through it till all is blue, and never get 
а good vacuum. 

Another matter which is often overlooked in electrical apparatus, 
is that it is fatal to send out wood to certain tropical countries 
owing to the trouble with white ants. In electrical work wood is 
etill used largely, and in many instances where it has no business 
to be. For the tropics it must be cut down to the lowest possible 
amount. 


NEW PATENTS APPLIED FOR, 


Compiled expressly for this Journal by W. P. Тномрвои & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


88. “Improvements in electric cooking apparatus.” G. Teter. Jenutry 
2nd. (Complete.) 


40. Improved plough for use on the electric ccnduit for tramways or light 
railways.“ J. J. ATTRIDGE. January 2nd. 


66. "Improvements in electric switches.“ С. Вміти. January 2nd. 


50. Improvements in electric aro Јат в." THe Витіхн THomson-Hovsion 
Co., LTD. (The General Electric Co., United States.) January 2nd. 


123. “Improvements in apparatus for end precess of electric welding and 
other metal-working operations." W. L. Wise. (The Thomson Electric 
Welding Co., United States.) January 8rd. (Complete.) 

164. Improved electrcscope for radio-active substances.“ 
January 3:d. 


167. Improvements in the insulation of wires conducting electrici' y." 
H. G. Loseoronp, January 4th. i 


177. “А device for notifying to an individual when an electric circuit fails, 
and espe cially for notifving the driver of a motor-car when the rear e'ectric 
light fails." E. Н. Pickrorp. January 4th. 


184. ‘‘Compersated sirgle-phare alternating current commutator mo'or.” 
E. ARNOLD and J. L. IA Cover. (Date applied for under Patents Act, 1501, 
January 4th, 1904, being date of application in Germany.) January 4tb. 
(Complete ) 

185. *''A:xrar^ement for leading in and taking off thearmature current of ecm- 
pensated esingle-p ase commutator motors.“ E. AkNoLp and J. L. La Cour. 
January 4th. (Complete.) 

191. ‘Improvements in adjustable flexible connecticns for gas pendants, 
fluids, steam, or electrical conductors." 8. Quincey ani C. Harrison, 
January 4th. 


206. “Improvements in and relating to electrical ignition devices for internal 
combustion engines." J. A. Cork. January ith. 


209. ''Improvements in elcctro-m»enetically controlled fluid j ret sure 
motors.” Е. De M. Maniax. January ith. 


210. “Improvements in electric arc lamps.” W. R. Ripincs. January 4th. 

211. “Improvements relating to electric arc lamps.“ [ia Socie TE I PERCHE 
AND CIE. (De'e applied for under Patents Act. 1991, May 2nd, 1°01, being date 
of application in France.) January 4th. (Comp ete.) 


250. “An improved solution for the formation of accumulator plates,” 
M. Lorexz and H. CuaANE, January 5th, 


254 “ Improvements in electric lightirg.” Tne British Твомксх-Носьтом 
Co, тр. (The General Electric Co., United States.) January £th. 
258. Improvemnents in electric. resistance units.” Tne Bnnisg Тпом- 


FF Co., Што. (The General Electric Co., United States. January 
t 


256. “Improvements in magnetic separators.” Tur British THOMSON- 
Houston Co, Lip. (The General Electric Co., United States) January 5th, 


257. ''Inmprovemoents in electric arc leinp electrodes.” THe Britisn 
Tuomson-Hotston Co., Lip. (The General Electric Co., United States.) 
January 5th. (Coinplcte.) 


311. Improvements in spparatus for testing electrical resistances.” J. B. 
West. January 8th. (Complcte.) 


818. " An improved device for attaching electric conductors to terminals.” 
A. MILLER. January 6th. 

815. “Improvements in or relating to nlates for secondary batteries.” 
W. P. TuowrsoN. (Pfiüger Acoum ilatoren-Werke Act.-Ges., Germany.) Janu- 
ary 6th. (Complete.) 


F. Н. Grew. ' 


820. ‘‘Improvements in and relating to electric power transmitting 
mechanism." THe BnirisH Tuowsox-HocvsroN Co., LTD., and B. Hoppers. 
January 6th. 


834. "Improvements in electrical apparatus applicable for exercising and 
therapeutio purposes.” F. Buaks. January 7th. 

341. * А new or improved thermostat.” W.G. Heys. (A. Goldstein, C. F. 
Patterson, R. L. McElroy, and J. E. Shepherd, United States.) January 7th. 
(Complete.) 

813. “Improvements in apparatus for converting multiphase current into 
continuous current." Breck Pexsivs & Co, Lrp.,and J. L. La Сога. January 
7th. (Complete.) 

852. “ Protective apparatus for alternating current circuite.” H. P. Davis 
and F. Cosnap. (Date applied for under Patents Act, 1901, January 20th, 1904, 
being date of application in United Btates.) January 7th. (Complete.) 

854. '"Improvemen's in electrical measuring iastruments." EVERSHED AND 
ViGNoLes, Lip. aud З. EversHep. January "th. 

868. “Improvements in vapour electric apparatus.“ THe BnirisH THomsox- 
Hovsrox Co., LTD., and J. Gray. January "ith. 

869. ‘Improvements in vapour electric ay paratus " A M. Jackson. January 
"^h. (Date applied for under Patents Act, 1901, January 9th, 1904, being date of 
app'ication in United 3ta'es.) (Comp'ete.) 

8:0. ‘Improvements in vapour ele trie apraratns." О. O. Karu. Jan arr 
7th. (Date applied. for under Patents Acts, 1901, January 9tb, 1904, being daic 
of application in United States) (Cotnplete.) 

374. Improvements in clectromotors for single-phase courrent.’ Акт.- 5s. 
Brown, Boveri & Co. January Ith. (Date applied for under Patents Act, 1% 1, 
January 6th, 1904, being dato of application in Switzerland.) (Com, lete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesers. W. Р. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, ры 
free, 9d. (in stamps). 


1904. | 
Ексти!С INS IL A Tons. J. G. Lorrain. (Societa Ceramica Richard-Gi..ori 
Itely.) 7,233. March 25th. 


SFAl. IN OF THE ENos or JNscLaton ELECTRICAL Coaptuctors. L. R. Ler. 
7,247. Mareh 2th, 


ELE TRICAL Frese Boxes, JUNCTION BOXES AND THE LIKE. L. R. Lee. 
March 23th. 


Process For tHE Preraration oF DyNA O Brrenks. The British Galvanic 
Metal Packing Co., L'A.  (Galvanischen Me:all-Papier-Fabrik Act:en- 
Gesells: haft, Germany.) 7,827. March 28th. 


ELrernic TELRKGRAPHY. I. Kitsee. 7,566. March 30.1. 
EI. EC TI Fuses. I.. R. Lee. 7,642. March 3ist. 


El. ES. rRI Toy Morons. W. Broad. 7,702. March Bist. 
patent October 5th, 1803.) 


Evecrnric Tasivine Devick FOR ExrrosioN Exaines. The Vereinigte Maschi - 
enfabrik Augsburg und Maschinenbaugeselischaft Nüsnberg A. 7,753. 
March 31st. (Date claimed for patent October 19tb, 1908.) 


TrrrrnoNke Traxsmiitrrs. W. Fairweather. (American Electric Telephone 
Manufacturing Co., United States.) 7,823. April Gih. 


Powrn Cur-Ovur кок Evectric КАПМА. H. F. Pieper. 7,869. April 5th. 


7.249. 


(Date claimed ‘ог 


Recrivina Duviers ron Usk ix МЕЕ JeELEGrarny. G. Möller. 7.977. 
April th. (Date aimed for patent, May 2: d. 1903.) 
ELrciwic Freses or Cur-Ovrs.. J. H. Mercedier. 7,980. April 6th. (Date 


olaimed tor patent, April 7th, 1803) 
TELEGRAPHIC FIGNALLING APPARATUS, 
8,234, April 9th. 
Syvysrr Ms or ErrcrurcAL DISTRIBUTION. J. S. Peck. 
claimed for patent Mav Ist, 1903) 


ErLrcrTRIcAL Distrinution. P. C. Hewitt. 
for patent April 25:h, 1909.) 


RECEIVING APPARATUS FOR Us iN WIRELESS TELEGRAPHY. G. Moller. 8,321. 
April ith. 


NIPPLE ron Usk iN CONNECTION WITH ELECTRICAL CoNbDviT TUBES AND Fittings. 
H. Hirst and C. E. Gunner. 14,767. July lst. 


CLIP FoR CLAMPING oR BINDING THY TROLLEY WikEes TO FITTINGS IN OVERHRAD 
Wire SYSTEMS OF ELECTRIC Traction. J. H. Luby and W. Her, is. 14,512. 
July 1st. 


Вестон INSULATOR FOR OVERHEAD WIRE SYSTEMS OF ELECTRIC IKACTION. J. II 
Luby and W. Harris. 14,815. July lst. 


ErrcrRic Arc Lawes. А. Bellardent. 14,911. July 2nd. (Date claimed for 
patent uncer Patents, Act, 1901, September 5th, 1908, being date of ap] l.ca- 
tion ia France.) 


ELECTRIC Brno Lar AND Fink ALARMS. C. A. Ali. 15,03. July "ch. 


A.G. Bloxham. (J. Goffin, Belgium.) 


8,295. April Sth. (Date 


April lith. 8,297. (Date claime i 


Mrinop oF SELECTING ELECTRICAL IMU SES. D. W. Tror. 16,46. July Tth. 
(Date claimed for patent under Patents, Act, 1901, July 28:10, 1963, bn ing 
date of aj plication in Sweden.) 


ErEctkoLYTIC Circult- BREAKER. A. Kolling. 15,360. July 9th. 


ScB-STATION CONNECTING ARRANGEMENT FOR TELEPHONE BystemMs. I. B. Borr- 
baum end H. G. White. 15,382. July 9th. 


SISTEMS OF ELECTRICAL Distrisution, J. S. Peck. 16,452. July llth. (Date 
claimed tor patent under Patents Acts, 1901, August Sih, 1903, being date ot 
application in United States.) 


Varovm ELECTRIC Cosp'crons O. О. Kruh. 15,467. July Mth. (Date claimed 
for patent under Patents Act, 1901, July 1111, 1903, being date of арр ica- 
tion in United States.) 


INDICATORS FOR ELrcrxc Oscintations. W. P. Thompson. (Geselischalt in: 
Drahtlose Telegraphie m. b. HI., Germasy.) 16,561. July 12th. : 


ELr«cirric on TELEPHONIC TRANSMission. H. Carbonnelle. 15,567. July 12th. 
ELECTRIC Ілонтг Firtinus. Veritys, Ltd, aud J. Sothcott. 15,792. July 15th. 
ELECTRICAL Fink ExTiNGUISHuER. H. Ruppert. 16,874. Joly 16th. 

ELECTRODE ron ErrcrnicAL ACCUMULATORS. K. L. Berg. 16,952. July 18.0. 


(Date claimed for patent under Patents Act, 1901, July 18th, 1908, bei- g 
date of application ia Sweden.) 


Рвогесха Zinc FROM BULPHATE SoLvTi0Ns BY ELECTROLYSIS. C. D. Abc 1. 
(Siemens & Haleke, Act. Ges., Germany.) 16,896. July 25th. 
Enrcrmcarn BiwptNG ScnEws ок TKRMINALS M. Bouchet. 16,581, July 


27th. (Date claimed for patent under Patents Act, 1901, February 15:h, 
1901, being date of application in France.) 
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WIRELESS TELEGRAPHY AND WAR 
CORRESPONDENCE. 


THE lecture delivered by Capt. Lionel James at the Society 
of Arte last week will form an important chapter in the 
hiatory of telegraphy. The events which, with such 
dramatic effect, have marked the progress of the war in the 
Far East, have been mide known by Ше Presa, through the 
agency of the telegraph services, with a degree of accuracy 
and rapidity which, even to those of us whose lives are 
particularly associated with the engines and munitions of 
electric signalling, appears ever mysterious and wonderfal. 
Mystery and wonder reached, perhaps, their zenith when, in 
March, the Times eclipsed even ita own records by publishing 
here in London an account of the doings of the belligerenta 
in the China Sea, but a few hours after their occurrence. 
This appealed to us then; but now that the methods, 
difficulties, and other attendant circumstances of the trans- 
mission have been made known by the Times war 
correspcndent, Capt. James, who was responsible at the 
point of origin, we must redouble our congratulations, both 
to him, the Times, and the cable service, for this mas‘erpiece 
of telegraphic art. 

We purposely refer to it as art, because Mr. Cuthbert Hall, 
after Capt. James's lecture, expressed surprise that the 
Society cf Arts should entertain papers such as that just 
read by Capt. James. Mr. Hall's argument was that Capt. 
James had communicated a paper, the value of which, in the 
estimation of Mr. Hall, was to be found, not in its bearing 
upon wireless telegraphy as a science, but inthe nature of the 
news transmitted by wireless telegraphy. He followed up 
this acid remark by suggesting that the wireless results 
obtiined by th» De Forest system in no respect transcended 
those previously obtained by the Marconi system, and he 
affected to be at a loss to gather exactly to what part of 
the wireless results referred to by the lecturer specia! signi- 
ficance was tob: attached. If it was the distance traversed, 
it was common knowledge, he said, that messages were sent 
by the Marconi system over distances of 1,500 miles; and 
if it was the number of words sent, again it was well known 
that thousands of words were sent daily by the Marconi 
system. Ол this latter point Mr. Hall was reminded by 
another speaker, that the fact that thousands of words roight 
be sent daily by a given syetem was no evidence of its merit, 
and that the true test of rival systems was determined by 
the relative rafes at which words were correctly received. 
The lecturer left no doubt upon the question in his 
reply. He said he selected the De Forest system 
after judging results, which he hed had an opportunity of 
doing at the yacht rac» th» year before. Both ia 
regard to freedom from interruption by other transmitting 
stations, and in regard to the speed and ac-uracy with which 
messages could be received, he had observed that the 
De Forest system was superior to its rivals He declared 
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that the only interruption that they ever had to the apparatus 
on board of the Haimun was caused by a static discharge; 
and that, so long ав tbey kept at a distance greater than 
1 mile from other transmitting statiors, they tuffered no 
inconvenience. Within 1 mile, they had a word or two 
* mixed up by foreign sparks from other systems." They 
worked over distances varying from 70 to 150 miles, with 
the Italian, Russian and Japanese systems working hard all 
round, but making no difference to their messages. Capt. 
James then observed that he had no means of judging 
whether the transmitter on the //aimun affected other 
stations, but that whenever they bad reason to believe that 
the belligerents were signalling, his station refrained from 
transmitting. This freedom from interruption of his 
messages was the first reason for his having selected the De 
Forest system, and the second was that by this system 
he was able to transmit from 30 to 35 words a minute, 
against the 12 or 15 words of any other wireless 
system. Facts as striking as these must have struck Mr. 
Hall as being rather more than a reply to his quibble, 
for the merits of the Marconi system were bere clearly 
outdone in regard to both syntony and spced. Almost 
involuntarily, as Capt. James spoke, our thoughts wandered 
back to the lecture given in May, 1901, before that same 
Society of Arte, by Mr. Marconi; and we remembered his 
all-too-early announcement that his efforts to secure syntony 
had been “ crowned with complete success.” And it seemed 
to us that if it was proper that the Society of Arts should 
accept a paper from Mr. Marconi wherein such a possibility 
was prematurely adumbrated, it was certainly proper, four 
years later, that the Society of Arts should welcome a com- 
munication from Capt. James wherein it was proved that 
the hope had brightened into so near an approach to accom- 
plished perfection. But it is not difficult to understurd 
Mr. Hall's objection to the character of the Iccture. 

The chief points of technical interest were those to which 
we have referred. Incidentally the lecturer gave a little 
information about the transmitting and receiving stations. 
Dr. De Fcrest had promised him that if he succeeded in 
erecting a mast 180 ft. in height on the China coast and used 
it in conjunction with a movable station which showed an 
exposure of at least 120 ft. of wire, he would supply him 
with a set of apparatus and expert operators who 
would transmit meseages with accuracy for 160 miles. His 
receiving station was set up at Wei-hai-Wei, ard his trans- 
mitting apparatus was fitted in the Times dispatch boat, the 
Haimun, provided with special spars. There were practical 
difficulties which prevented the carrying out of the arrange- 
ments first proposed, but they appear to have surmounted 
most of them. For their shore station they had chosen an 
island at the mouth of the bay at Wei-hai-Wei Harbour, 
which gave them a clear arc of open sea of about 135°. 
This position, however, obliged them to erect a station about 
300 ft. above sea level. Тһе disadvantage was dealt with 
by placing copper plates in the sea and connecting them to 
the sending apparatus. Unfortunately, the length of wire 
exposed on the transmitting station was 50 ft. less than that 
on the shore station, so that they were never able to receive 
at quite the same distance as they were able to transmit. 
They encountered rough weather, they had their sigralling 
masts repeatedly broken, they traversed a sea all pe rilous 
with submerged mines, they ran a grave risk of being mis- 
taken and torpedocd as a disguised war vessel, they were 
threatened by the Russians, and were finally constrained to 
relinquish their task by the Japanese, but they estubiished a 
record in the transmission of war news, and they will cccupy 
& proud position in the history of telegraphy. 

Turning to the file of the Times, we find that a message 
was published in their columns on March 14th, from their 
“ Special Correspondent”; it is marked * By the Times 
steamer Haimun,” and is dated, Seoul, March 11th, vid 
Wei-hai-Wei." Similarly, we find a message fr« m the same 
scurce published on March 15th, dated March 12th. These 
dates give us an indication of the time occup'ed by the 
ordinary cable service for telegrame. In cor.trast with these, 


we find on March 16th a merssge from their “ Special 
Correspondent," which ів marked, “ By De Forest’s Wireless 
Telegraphy, t7: Wei-hai-Wei, March 150, 10.5 a.m." 
Even allowing for the diff: rence in the clocks, and as:uming 
that they were tent as special service telegr:ms, the 
performance does credit slike tothe De F. rest system, and 
to the cable syatems concerned. The Times, however, 
exceeded this record on March 21+, by publisbing а tele. 
gram marked, By De Forer t's Wir: lers Telegra; hy. With 
the Japanese Fleet, та Wei-hai-Wei,” and dated * March 
20:h, 11 50 p.m." This telegram, which, we understand, was 
traremitted with complete accuracy, occupies rather more 
than a column of the Times, and gives details of the fighting 
on March 10tb, and the bombardment of Vladivostek, On 
Merch 24th we find a telegram from Chemulpo, to the 
effect that the receiving matt bad broken down, but ty 
the 26th we trace the Haimun again at tea tel graphing the 
position of the ill-fat; d Russian batt'eships, and on the 
27th informing the breakfast tables of the world of the 
attack upon Port Arthur by the Japanese Fleet, and the 
completion of tbe landing operations at Chi-nam-po. 

This rapid review of the work done by the Haimun in 
that period serves to show at once the value and tbe danger 
of a floating wireless telegrnph plant within the fighting 
limits. The area covered is the entire field of naval action, 
the velocity of transmission is at least equal to that of the 
belligerents’ systems, and the possibility of censorship is 
remcte. As uming the war correspondent to be neutral, 
and assuming that he is desirous, as in the case before us, 
to carry out his work as becomes a gentleman, set it is 
obvious that he bas no means of knowing exactly what to 
withhold from bis friend the eremy. It is tolerably certain, 
therefore, that in all future wars wireless telegraphy will be 
denied to war correspondents, officially. But it is ale 
tolerably certain that it will be used by them, unofficially. 
Оп this point Capt. James said that “if a man has nerve 
enough to run blockades, he will have nerve ezough to carry 
wireless telegrapby with him.” 


THE lamentable railway accident st 
Cudworth, on the Midland Railway, last 
weck, involving considerab'e loss cf life and injary to 
tke person, is another of the instances which periodically 
occur to remind the public of the hidden dangers 
of railway travelling under the exceptional conditions 
of weather to which we are somewhat liable in 
this country, and illustrates vividly the necessity for inter- 
dependence between the various classes of signalling 
apparatus used, and the absolute dependerce проп efficiency 
in every link of the complex chain of railway signalling, if 
the sufety of the travelling public is to be ensured. 

At the time of writing, the only reporta of the occurrence 
and the causes leading up to it are those of the daily Press. 
Whilst such reports are not in all cases absolutely reliable, 
the accounts are tufficiently circumstantial to enable the 
circumstances existing to be inferred. The occurrence 
undoubtcdly tock place during a very bad fog, which effec- 
tually prevented the drivers from seeing the ordinary 
signale, and naturally led them to rely upon the establish 
ment of the ordinary fog-signa'ling arrangements. Appa- 
rently, ro etch signals were obtained by tke drivers of 
the express, and, following the statements in the daily papers, 
we find that the fog signalman appointed to the signels 
protecting the point where the collision occurred did not 
reach his position in time to commence his duties until «fter 
the express had passed. 


Here, then, we have the crux of the conditions leading to 
this most important accident. The occurrence was nct due 
to any failure of apparatus, so far as is ascertainable ai 
present, but toa failure of the arrangements to get the men 
to their pcsitions in time. Fog signalling, of course, i$ 
of mcst irregular occurrence, ald it is usual to withdraw 
men from otker duties to take charge of it durirg ordinary 
working hours, or from their h: mes, if the necessity апе 


The Cudworth 
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after the men have completed their day's work. In the 
interval between the decision to commence fog-signalling, 
and the time when such signalling is actually commenced, 
the arrangements are necessarily incomplete, although the 
ordinary signalmen have instructions with reference to such 
a period. In this particular case, however, what is to be 
noted is the break in the arrangements for meeting the con- 
ditions imposed by rapid development of the fog, and as a 
corollary, the vital necessity for making such arrangements, 
or providing such apparatus, as will meet the known 
exigencies in fature cases. 

The present arrangements for fog signalling are, as has 
been frequently pointed out in these columns, antiquated and 
out of touch with the requirements of the times. Whilst 
perfectly satisfactory for the more leisurely working of rail- 
ways prevalent daring the seventiesof last century, they are not 
adapted to the ideas of working and time-keeping held by 
the business departments of railways, or by passengers, at the 
present time. Their defects are numerous, and not the least 
defect is that which has led to the accident now under 
consideration. | 

From time to time, apparatus intended to obviate the well- 
known defects of fog signalling, a8 now carried on, have 
been illustrated and described in these columns, and of late 
years much activity has been shown by inventors in 
attempting to cope with the conditions obtaining. Pro- 
bably those which have the appearance of being most suit- 
able for sapplementing the ordinary signalling, in lieu of 
the explosive detonator, are those which aim at reproducing 
upon the ergine, under sare and certain notice of the driver, 
the signals exbibited at the side of the line. Whilst it cannot 
be said that absolute ruccess has been obtained by any of the 
systems yet published, so far as complete repetition is con- 
cerned, yet a certain amount of progress has been made in 
familiarising the minds of thoee concerned with what is, to 
a large extent, a revolutionary idea. Such apparatus, too, 
bas already been adopted to a limited extent, as with Raven's 
оп the North-Eastern Railway, where it has been adopted 
with—to some extent—a view to its uses in connection with 
euch automatic signalling as is in uee between Alne and 
Thirsk on the main line. Where, however, the effects are 
prodaced by impact between stationary objects on the line 
and apparatus carried upon the engine, it is to be feared 
that there will always be great danger of damage to the 
apperatur, and, it may be, consequent failure of signals at a 
time which may or may not be critical, according to the cir- 
cumstances obtaining. Apparatus which will give the 
necessary indications to the driver without contact between 
the moving train and apparatus fixed upon the line 
are more likely to be reliable, owing to the absence 
of mechanical shock, but like the latter apparatus, 
they, as usually designed up to the present, only give their 
indications at certain fixed points, and leave the drivers un- 
certain as to the conditions when passing between those 
points, thas leading to doubt and consequent delay. The 
design of one syetem for such purposes, however, overcomes 
the difficulty, since the indications afforded to the driver are 
cutinnous during the passage of the train through the whole 
signalling range of each block post. This syetem—that 
of tbe Miller Syndicate—bas recently been under trial on a 
Continental railway, and the trials, which will be watched 
with great interest, are to be continued. 

It has often been objected to such systems of auxiliary 
signalling that they are only required to be nsed during & 
very small proportion of the working year, but that their 
maintenance has, necessarily, to be kept up during the whole 
period, owing to the uncertainty of the times when they will 
be required. There is no doubt but that they do of necessity 
involve continuous maintenance, for use during a very small 
fraction of the actnal period of work, but if, by their means, 
the occurrence of such accidents as that at Cudworth and 
that at Slough a few years ago can be prevented, the expense 
to the railway companies will be justifiable. No sane person 
will deny that the question of expense is a most serious item 
for consideration in connection with such proposals, but во, 
indeed, is the cost of the present system—including the cost 
of such disssters. The whole subject, however, is deserving 
of being lifted to a higher plane, seeing that the destruction 
of human life with all its untraceable consequences, is 
involved. 


ELSEWHERE in this issne we publish an 
abstract of Mr. H. B. Maxwell’s paper on 
street lighting with arc lamps, which contains moch valu- 
able information based upon the author’s practical experience. 
His principal argument in favour of the arc was based upon 
its cheapness, compared with incandescent gas lamps, a 
virtue which, we agree with Mr. Maxwell, has been clearly 
proved by the frequent practical tests made by Mr. Bradley, 
the city engineer of Westminster, whose impartiality cannot 
be questioned. | 

Mr. Maxwell, however, in drawing up an estimate of the 


Public 
Are Lighting. 


annual cost of an arc lamp, urges that the cost of wages at 


the generating station, being unaltered by the addition of 
street lighting, should be omitted altogether from the 
account. This appears to us to be a wholly unjust pro- 
ceeding. Justice demands that every individual consumer 
shall be charged exactly in proportion to his share of the 
cost of production of energy, and it is certainly not fair to 
charge the private lighting and power consumers for the 
whole of the labour at the generating station. 

We grant that, at the end of a year's working after the 
introduction of street lighting, the cost to the ordinary con- 
sumer may be found to be materially reduced in consequence 
of the better load factor obtained, and the attendant 
economies effected ; but this is no justification for subsidising 
the arc lighting department in advance. Let the profits be 
made, if possible, and let the prices be equitably readjusted 
accordingly thereafter. 

A similar objection may be applied, in passing, to the method 
of charging advocated by Mr. Taylor in his recent paper. 
In this case, again, it is not fair to impose upon the 
lighting consumer the whole of the capital charges relating 
to plant which is used for his benefit only for a few hours 
per day, and for the power consumer's benefit four or five 
times as long. The poor lighting consumer seems to be the 
willing horse, in the eyes of Messrs. Taylor and Maxwell, 
upon whom the burden shall be laid. 

While we protest against the public lighting Leing carried 
on partly at the expense of the private consumer, we cannot 
dispute Mr. Maxwell’s contention that ір very many cases 
far too high a price is charged against the former, and we 
fear that in some cases this is done with a view to concealing 
a loss on the electricity undertaking, by tbus transferring 
funds from one department to the other, instead of frankly 
callipg upon the rates to make good the deficit. 


Tue Cable-Makers’ Association have 
drafted two circulars, which, they suggest, 
should be made use of by cable-makers when tendering for 
work. One relates to offers for the supply of material only, and 
consists of eight clauses, limiting the choice of the purchaser as 
regards sizes, combinations, resistances, thicknesses of dielec- 
tric lead sheathing and serving to those epecified by the Engi- 
neering Standards Committee's tables, providing for arbitra- 
tion in case of disputes, payment in full within one month of 
delivery, and maintenance for twelve months in respect of de- 
fective material and workmanship, and stating the credita to be 
allowed for drums detained for longer periods tban three 
months. The other in like manner deals with tenders for 
the supply and laying of cables, specifying the terms of 
payment, the conditions of maintenance, and the issue of 
engineers’ certificates, ав well us the limitations referred to 
above. Uniformity in tendering is a great help in adjudi- 
cating upon the tenders, and should therefore be welcomed. 
The question arises, however, whether foreign tenders will be 
unduly benefited by the adoption of these circulars on the 
part of British manufacturers, the former being free to accept 
conditions which the latter reject. We trust that no such 
evil effecta will be experienced. | 
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NULL. WATTMETER METHODS OF 
MEASURING POWER. 


By ALBERT CAMPBELL, B.A. 


"THE two interesting papers published recently by Dr. 
Sumpner drew attention to the fact that there was still much 
room for improvement in alternate current measurement. I 
think, therefore, that the following two novel methods of 
measuring power are worth considering, as they posg ess 
advantages in certain practical cases. 
Method 1.—The connections are shown in fig. 1,in which 
A is the circuit carrying the load to be measured. In series 
with A are an ammeter H, tbe series coil 8 of a wattmeter, 
and a known non-inductive resistance B. Across the ends, 
M N, of the combination is put a non-inductive resistance 
with a contact slider Р connected through a high resistance y 
to the shunt coil, s, of the wattmeter. Since B is a known 


M= u Le geo. ау 


Fig. 2. 


resistance, the power taken by it can be at once obtained 
from the ammeter reading. Now let the slider K be moved 
until the deflection of the wattmeter becomes zero ; then 


Watts in AnS 4 
Watts in B b’ 


where a and b are the resistances of the parts into which the 
slider divides the branch resistance M P N. 

Hence, subtracting the power Jost in the ammeter and 
the series coil s, we can at once find the power taken by a. 
In the above we have assumed the resistance Q to be so 
high that the current through it is negligible compared with 
that in a or b. 

The proof is as follows :—In fig. 2 let the instantaneous 
P.D.'s of the four branches be г, у, и and v respectively, . 
being the voltage across P F ; let the watts in M F and F N 
be w and w respectively, and let + be the instantaneous value 
of the current in F N. 


b b 
| Now, у= a +% (т + y) = a+b (u + v). 
The voltage, therefore, across P F 


=г=»— руб +) 
al h 
uu dh ud 
Hence, when the wattmeter reads zero, we have 


1 f izi= o, 
T 0 
id = о. 


and therefore 


а b ) 
guru DEED == = Um Uem at = 7 
Tbus Une 5 0 


a [зей =» i 
0 0 


We have therefore 
аи = х, 


hence 


Wa 
w b 

The vector diagram of the P.D.'s for the general cae 
(with any wave form) is shown in fig. 3, in which v, v, x 
and v are the effective values of и, v, т and y respectively. 
In this diagram the point a does not necessarily lie in the 
plane 1, D К, except for sine curve wave forms. 


к. 3. 
t) 


and 


FiG. 4. 


Here the angle р K « is a right angle, when the watt- 
meter reads zero. 
Also angle L K J = 9, the angle of lag between voltage 


and current in A HS. 


With the working assumption made above (i. e., current in 
Q negligible), the diagram becomes as shown in fig. 4, where 
L, D and G lie in a straight line. 

In practice it would often be best to keep the resistance а 
(fig. 1) constant and vary b. The ammeter н, when possible, 
should be replaced by an electrostatic voltmeter across B. 

Method 2.— Fig. 5 shows another (somewhat similar) way 
of obtaining a balance between known and unknown watts. 


Fic. 5. 
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The primary of a suitable transformer T, is put абгоёв 


а variable amount B of the known resistance Bz. The 


secondary voltage of T, is connected, as shown, so as to be 
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subtracted from the voltage on A 8, the resultant voltage 
being applied to Q s, tbe shunt circuit of a wattmeter whose 
teries circuit carries the main current. The wattmeter 
reading is brought to zero by adjusting the slider on B z. 
Assuming that the primary and secondary currents in the 
transformer are negligibly t mall, that the primary and 
tecondery volteger are in practical opposition, and that the 
circuit Q s is highly non-inductive, we have— 

Watte in as 

Watts in B 


where m = ratio of secondary to primary volts in the trane- 
former. | 

It is easy to prove this as in Method 1. if we remember 
that the voltege applied to the shunt circuit Q s = voltage on 
AS — m x (voltage on B). 

In connection with M«thcd 1, Mr. Alexander Russell has 
kindly made the following suggestions: It may be objected 
that the deflection cannot always be reduced to zero; but 
this is not во, for (fig. 2) when P is rear N the phate 
diference between the voltages on РЕ and FN is small, 
whilst when P is near м, the phase difference is nearly 180°. 
Hence in some intermediate position it must be 90°, and the 
dtflection will be zero.” He has also given me an alterna- 
tive proof as follows :— | 

In fig. 6 draw L J perpendicular to Kk J. 


= mMm, 


Since J fr dt = 0, the phase difference between the 


a 


voltages D K and к «a ів 90°. Thus p к is parallel to L J. 
Therefore, if 1 = effective value of the current i, 


a IK u c  Ulcrgó W 


b KG ү ү 1 w 


In conclusion, [ find that a null method, similar to 
Mebod 1, but using an electrometer wattm:ter, has been 
decribed by Mr. Russell in bis book (“ Alternating 
Currents,” Vol. I., p. 196). Ав the inttrument there is 
electrostatic, the current taken by мр х can be made во 
ноа] that the ammeter may be put outside the branched 
cireuit. 


SOME ANOMALIES OF MUNICIPAL 
TRADING.—II. . 


By Y. Z. 


WHEN а municipality applies for authority to borrow, the 
Local Government Board decides the time in which the loan 
most be repaid. Fifteen years is usually allowed for 
machinery, 25 years for electric lighting plant, and a much 
longer term for buildings; as much as 60 years being 
allowed in the case of houses for thé working classes. It is 
somewhat difficult to understand why present and prospec- 
tive ratepayers should be compelled to subscribe capital 
to these undertakings during these widely different periode. 
If the works were security for the loan», it might be assumed 
that the life of the works was the period of the loan, and 
that when the whole of the capital had been subscribed the 
works ceased to be of value. But the works are not 
security, and their life is not the period of the loan. More- 
over, it is only reasonable that ratepayers should expect that 
when the whole of the Spral bad been subscribed, the 
works should have established goodwill, and should be at 
least of capital value, otherwise what advantage is it to 
posterity to be compelled by the acts of their antecedents to 


‚ This raises the argument eo frequently used by short- 
sighted councillorr, “that posterity had done not ing for 
them, so why should they do anything for posterity ;" and 
м thee men have no interest in the undertaking beyond 
their rates, and am they are liable to lose their office unless 
wer do their utmost to reduce present rates, it is obviously 
Vo their advantage to let rity “ go hang." 

A trading local authority may be likened unto a man who 
seks to make profit by walking. He is not obliged to do 
this, and is not a good walker, but it is his ambition, and he 


. sufficient rent for offices. 


therefore pawns his watch and buys boots with the proceeds. 
The more he walks the more his boots wear out, and the 
more he has to pay for having them repaired, until they 
become past repair. In tbe meantime he must pay interest 
and repay the loan on the watch, or he loses it. In any case 
he loses tbe use of it, and in an emergency it cannot be 
pledged again. Should the boots wear out before he has 
redeemed the watch, he loses tbe means of paying interest 
and redeeming it, unless he has walked to such advantage as 
to have set aside sufficient to pay for another pair of boota. 
Should it so happen that the boots wear out in exactly tbe 
same time in which the watch must be redeemed, and no 
provision has been made for new be ote, he must pawn the 
watch again to buy another pair, that is, if he still wishes 
to walk. The actual case of a trading authority is far 
worse than tbis, because irresponsible persons pawn pro- 
spective watches in order to make those who follow walk. 
whether they like it or not. It is posterity which has to 
repair the boots and provide for new ones out of the profits 
of the unnecessary walking undertaken by its pre- 
decessors. 

The question arises, How are these anomalies to be 
remedied ? The most simple and best solution is to 


confine the powers of local authorities to those public works 


for whose execution they were constituted, but if the Govern- 
ment in its wisdom concedes trading powers, then let the 
Public Health Act be amended to regulate thore powers. 

Why should unwilling ratepayers be compelled to mortgage 
their property in order to subscribe to speculative under- - 
takings ? Surely local authorities are public trostees, and 
should not be permitted to speculate with borrowed money. 
Let those who believe in municipal trading invert their own 
money without compelling others to do £o, ard let them 
take all the profit. 

Let there be a separate board of councillors elected for 
trading because of their special busiress qualifications and 
because of the money they have invested. 

At present the accounts of a local authority азе kept in 
the manner prescribed by the Local Government Board for 
unremunerative worke. This is quite unsuitable for trading. 
It permite of favouring any pet undertaking at the expense 
of another. Thus a town hall may be. made to pay 
handsomely by lettings, if the corporation is charged 
The flag-making plant of a 
destructor shows a good profit if ita inferior productions are 
charged to the corporation at the price of the best. If the 
site of houses for the working clases costa too much to 
permit of the undertaking paying, the council has only to 
make a road improvement in the vicinity and charge suffi- 
cient thereto to make the houses pay. Instances of this 
system of allocation of expenditure might be multiplied 
many times. Councillors argue that it is not dishonest, 
because it is merely taking money out of one pocket and 
putting it into another, but the temptation to justify 
trading at the expense of unremunerative public works is во 


great, that it is essential that trading accounts should be 


quite separate and under the control of a separate board. 

Most of thé laws which govern limited companies might 
be made to apply to a municipality under these new conditions. 
It ів very doubtful if willing ratepayers could be found to 
invest their money, or if councillors with proper qualifica- 
tions would consent to sit on a trading board. In fact, if 
municipal trading were put on a proper business basis it 
would cease to exist. Ав it is, the more municipal trading 
there is the greater becomes the burden of the ratepayer. 
One can only conjecture what would bappen in the event of 
а considerable number of ratepayers leaving a neighbour- 
hood on account of heavy rates. It is to be hoped that the 
Government will investigate the matter fully before such a 
ui happens. 

The effect of municipal borrowing on our industries is 
а matter which also calls for the immediate attention of our 
authorities. 


Lytham Electric Lighting.—The U.D.O. bas arranged 
with Mesers, Foote & Milne for the production and supply of elec- 
trical energy for public and e purposes, within the limits of 
its district, on terms of purcbase in 10 or 20 years. The Lytham 
Electric Lighting Order was allowed to lapee last year. 
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VARIABLE SPEED MOTORS. 


By C. L SUMPTER. 


So much has been written of late years on the subject of 
variable speed motors, that one is diffident of being able to 
say anything new or of interest on the matter. 

However, the writer has found that mistaken ideas are 
still held by many, as to the cost and the scope of these 
motors, so he has ventured to try to emphasise the character- 
istics of what, in spite of the fact that variable speed motors 
were manufactured many years ago, may be called the new 
type of direct current motor, in its way as distinct a type as 
an ordinary shunt or series wound motor. 

The great importance of the application of these motors 
with a considerable speed range to machine tool driving was 
first realised, to the best of the writer’s knowledge, by Messrs. 
Vickers, Sons & Maxim, Ltd., who manufactured and 
applied them, with a speed range of 300 to 900 r.p.m., to a 
number of machine tools, as far back as seven or eight years 


ago. | | H 
This application has since been extensively adopted; in 
fact, so much importance has been attached to it, that 
alternative expensive and complicated three and five-wire 
systems and double commutator motors have been installed 
to obtain this speed variation. 
: These аге, in the writer’s opinion, quite unnecessary for 
machine shop driving. Undoubtedly, for a large number of 
purposes, the motor for these systems is cheaper than a simple 
variable speed motor giving the same speed range, but when 
the cost of the wiring, controller:, installing, and upkeep is 


Fic, l.— VARIABLE SPERD Moror. 


taken into consideration, the total cost is greatly in favour 
of the simple variable speed motor. 

A comparison of the output at different speeds from a 
given motor carcase in the cases of a double voltage winding 
and a single voltage winding, is given by the curves, fig. 3. 

From these curves it is obvious that for machine tool 
driving, where the power required is practically constant at 
all speeds, the single voltage simple variable speed motor is 
no more expensive than the double voltage (the extra output 
at the higher speeds of the double voltage motor being of 
no advantage), while the single voltage motor has all the 
advantages of simplicity and the great saving in the cost of 
the controller and wiring. 

The double voltage (or double commutator motor, which 
is very similar) will be seen to be especially suitable for 
1 rolling mills, &c., where the load is intermittent and 

eavy. 

Ok course a greater speed range is possible on these 
systems, but if the voltage of the supply is kept down below 
250 volts, there is not any difficulty in designing a variable 
speed motor with a range of four or even six to one, which, 


. NM. P. 


since most machine drives are through gearing, is as great 
а range as should be adopted, granted that it is not economical 
to make motors of a slower initial speed than about 200 or 
800 r.p.m. 
A most interesting method of applying this type of moto 
for driving reciprocating machine tools, such as planing 
machines, was described by Mr. A. D. Williamson in his 


paper, entitled ** Applications of Electricity in Engineering 
and Shipbuilding Works." 

* A portable vertical planer or slotting machine is driven 
by a 5 B.H.P. motor with a range of speed from 300 to 900, 
the motor being attached direct to the machine. On the 


3 == — — — — — — 


300 400 990 
R. F M. 


Fig. 3.— COR VES OF RELATIVE OUTPUTS; SINGLE AND DOUBLE 
VoLTAGE WINDINGS. 


cutting stroke the motor runs at its slow speed, and at the 
end of the stroke, the length of which is easily adjusted to 
suit the work, the motor reverses automatically, As soon as 
the reversal has occurred, a resistance is automatically inserted 
in the field winding, quickly raising the speed to 900 for the 
return stroke. At the end of the quick retarn stroke, 
immediately before reversal, the field resistance is short- 


a 
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circuited, providing a strong field for reversing in, and the 
motor reverees and makes its slow cutting stroke, the cycle 
repeating itself." 

This method has been tried with great success on some 
very heavy planing machines, the motor driving the table 
direct through a single gear, all belts, pnileys, and almost the 
whole of the gearing of the machine being done away with, 
thus leaving very few parts to be reversed and saving a very 
large amount of floor space. > dE 

Where a cross-cutting motion is used, a separate motor, 
woally of a much smaller horse-power, is geared to it 
direct, the one set of switching gear controlling either as 


uired. 
he speed of reversal is dependent on the “ peak" of 
carrent that one cares to allow, a rush of current of about 
2) times the full load current giving an instantaneous 
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Ta 6 — 2 
. E 5 
2 


reversal, while, if required, the current can be kept practi- 
cally constant throughout. by reducing the speed of reversal, 
a very useful point if lights are supplied from the same 
mains. | 

Several further points аге worth drawing attention to in 
connection with this method, viz. :— | 

1. That the energy in the moving parts is expended in 
bringing these parts to rest at each reversal, no additional 
power being required for this purpose. Owing to the 
moving parts being reduced almost to the minimum, the 
efficiency approaches the mäzimum possible, the only loss 
being this kinetic energy in the armature. 


2. That there is no sparking at the commutator on 


reversal, even when a large rush of current is allowed, owing 
to the slow speed, and consequently very low reactance 
voltage and the strong magnetic field. 

3. A smaller motor is sufficient, owing to :— 

(a) The absence of gearing, and consequent greatly 
reduced frictioa losses and fewer parts to accelerate. 

(b) There being no shock on reversal ; and 

(c) The mean speed of the motor being high. 

4. The ordinary speed variation of the cutting stroke can 
be used to get the maximum speed cut for different 
materials. 


(5) Almost silent reversal. 
A current curve, fig. 4, is given, of a complete cycle on а 


Sharp-Stewart 12 ft. 6 in. x 12 ft. 6 in. x 25 ft. planer 


driven by а 20-5.H.P. motor with a speed range of 300 to 
900 r.p.m.; for the belt drive at the same speed a 40-в.н.р. 
motor was required. Iu this case only the belts and pulleys had 
been done away with, not the whole of the gearing, as is 
possible with this method of driving. | 

A photograph of the switching panel is also given (100- 
ampere size). Although these switches have been running 
a considerable time, there are no signs of wear or burning at 
the contacta, . 

Another application of the variable speed motor is for 
driving fans and blowers, where different pressures or 
Varying quantities of air are required; and for pumps 
and air compressors, where the speed is automatically varied 
according to the demand. 

lo the two latter cases the load is approximately propor- 
Чопа] to the speed, во that the motors, not having to do full 
load at the slo v speed, can be comparatively small. A double 
voltage, or double commutator motor, would be much 


cheaper for this work, but the controller would be very 


unenitable for antomatic control. 
An important characteristic of the variable speed motor is 
extremely great starting torque at the slow speed, giving 


it all the advantages in this respect, of an ordinary series 
wound motor, with the additional advantage that the speed 
is constant nnder varying loads. | 

In this саве the motor cannot Бе as small and cheap as 
the ordinary series wound crane motor designed for inter- 
mittent working, although the field winding can be run at 
a very high density if the high efficiency of the variable 
speed motor is sacrificed, making the difference in cost very 
small and still leaving the advantage of efficiency in favour 
of the variable speed motor. 

An important application due to the strong torque at the 
Blow speed and constant speed under varying loads, together 
with the large range of, say, 10 or 15 to 1, which the low 
voltage makes poesible, is for gun training and elevating on 
battleships. The strong torque, instantaneous reversal and 
steady speed give great accuracy and speed. 


For this work it is advisable to slightly compound the 
motor, so that at the highest speeds there is no danger of 
the motor pulling up. It is practically a series wound motor 
at these deos when the speed variation under varying 
loads is a distinct. advantage. | 

Another application which is largely coming into use, is 
for Raworth’s system of regenerative control, a system which 
will, no doubt, be largely applied in the fature to mining and 
quarrying where power is expensive. 

In conclusion, the writer would impress upon prospective 
users— —— 

1. If a considerable number of long range variable speed 
motors are to be installed, to have the voltage of the sapply 
kept low, and so avoid the use of all double voltage and 
double commutator machines, with their extra cost and com- 
plications. 

2, When ordering these motors, to specify if they are not 
required to do full load at the low speed, or if they are only 
required to work at the low speeds intermittently, as, in 
these cases, the price can be very considerably reduced. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment No letter can be pub- 
lished unless we have the writer's name and address in our possession, 


The Premium System. 


Many complaints and grievances сЁ young electrical engi- 
neers have been aired through your columns during the past 
few monthe. 

Now, it seems that a certain manager wants “a 
gentlemanly young fellow." His chief qualification, appa- 
rently, is ability to pay a premium; further, be it noted, 
* he is to be paid a salary according to attainments.” 

The arrangement strikes one as curious. First, the pre- 
mium (presumably) goes to the engineer; secoudly, he ів to 
be paid a salary, depending (presumably) upon the manager’s 
discretion. Does the manager pay tbis salary privately, or 
does it come out of the Corporation funds? 

If tue latter, the system seems wholly wrong, for it would 
be quite possible for the mannger (it is not suggested that 
it is во in this case) to receive а “thumping” premium and 
return a portion thereof (out of the Corporation coffers) to 
the * young fellow." 

The writer has known cases in which pupils bave been 
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taken by Corporation officiale at heavy premiums, and, on a 
vacancy occurring, these * gentlemanly young fellows ” bave 
been jumped" into positions for which they were totally 
unfitted. Thus it may be said that these gentlemen have 
virtually bought their positions. 

The whole system is wrong, and should be stopped. 


Burgess. 


Is Steel Conduit Wiring Doomed? 


Contractors who are fortunate in the possession of intelli- 
gent wiremen and able to discriminate between an efficient 
system of wiring, and an inefficient one, will recognise that 
the conduit system is one of the best of modern times. But 
that it should be recommended for every class of work, 
irrespective of circumstances, is a question that no doubt 
every contractor will have his own opinion upon. Take, for 
instance, the wiring of а new house. The screwed conduit 
with draw-in boxes, and wired after plastering, makes an 
ideal installation, and one that will last with the building. 
I have never found condensation troubles in the tubes, and 
if iron boxes are used for the switches, the sweating from 
Parian cement cannot cause éarth troubles. 

An arrangement I have not seen mentioned, but which I 
have found an advantage in practice, is ranning the tubing 
under the floor joiste instead of letting them in on the top 
and using the usual iron ceiling rose fitting. 

I find a saving in fittings, greater ease in wiring, and 
considerably less loose floor boards, and also when a fitting 
requires to be altered in any way, after the house is occupied, 
there is not the usual moving of furniture and tussle with 
the carpeta in the room above. The wiring of each room 
is complete in itself without disturbing the other parts of 
the house. | 

Now, take an old house as the subject of an installation. 
We have not now the facilities of erection as before, and the 
screwed conduit requires more labour, and is much more 
difficult to erect to make an efficient job. 

This, in my opinion, is where the split takes place, and 
where we shall always have wood-casing and other systems 
as rivals both for efficiency and cost of erection. Again, 
consider an ancient church which requires lighting. I con- 
sider Diatrine lead-covered wiring in many cases is pre- 
ferable to any conduit system, as offering greater facilities 
for concealing and erecting. In positions where damp is 
-known to exist continually, I think lead-covered wiring bas 
more lasting qualities than steel conduit. ; 

As regards the slip joint conduit, probably there have been 
more fires caused by the indiscriminate use of this system 
than from any other cause, the chief fault being an earth 
fusing compo gas pipes and igniting the gas. 

This system ought not to be used when gas pipes form an 
important occupier of the floor, as is the case in many buei- 
ness premises—even wood casing is infinitely better. In 
answer to the question, Is steel conduit wiring doomed ? " 
I consider that it will occupy а very prominent position in 
future work, and as contractors and wiremen learn more of 
it, they will feel better able to appreciate ite many virtues. 


Edward A. Hall. 
Grimsby, January 17h, 1905. 


Referring again to Mr. Moss's first letter, December 27th, 
1904, on the above subject, he says :—‘* Whenever steel con- 
duit systems are used (light gauge) and buried in wet 
concrete, plaster, &c., trouble will follow sooner or later.” 

Surely, the first thing to look to in & buried conduit 
installation would be to make the tubing watertight, a very 
simple matter, one would think, nowadays, as most steel 
conduita are screwed. 

He also states in the same letter, “ Is not it a well-known 
fact that in the bulk of installations, the largest number of 
wires possible have to go into the least number of tubes, and 
when the first breakdown occurs, it becomes necessary to 
re-wire on the surface.” I again aseert I have not met with 
these failures. 

It is the usual practice, I believe, on respectable jobs, to 
run all the tubing first and then to draw in the wires and 
cables. Well, if they can be easily drawn in, cannot they be 
as easily drawn out for repairs ? 


In his second letter dated January 17th, he informs 
* A. M." that, as a rule, be has never got as good testa on 
conduit installations, even when new, as he has on casing 
jobs. I quite agree with him there. It is quite possible; 
but, taking a casing job that has been buried in wet 
concrete or plaster, say, after six months’ use, how 
will it compare then with a steel conduit job properly 
installed ? 

With regard to the exorbitant cost Mr. Moes mentions, 
surely the trade union rate of wages is reasonable enough, 
and most corporations and companies enforce it as well asthe 
recognised hours of work. 

Finally, I would ask Mr. Moes what form of protection 
he advocates for wires that are to be buried in wet concrete, 
plaster, &c., to say nothing of work exposed to the somewhat 
uncertain weather of our English climate. 

E. R. Mahood. 

Brighton, January 24ih, 1905. 


I have followed, with interest, the views of your corre- 
spondents on the above subject, and it seems that, leaving 
out the statements made by such ardent disciples of steel 
conduit as Messrs. Mahood and Edwards, there is little doubt 
that steel oonduit possesses many grave defects. The writer 
has installed many miles of conduit, and has no doubt that 
steel conduit is not a permanent wiring system, but is 
bound to be superseded sooner or later by something more 
satisfactory. Given a reasonably heavy gauge, the defects of 
steel conduit are not so much mechanical as electrical, though 
by far the largest amount of conduit used is light steel 
tubing, either with the fishing-rod type of joint, or some of 
the new pattern joints, which have just been introduced. 

These thin conduits have reduced interior wiring to the 
level of a burlesque, for who, but anyone wishing to 
trate a huge joke, would ever assert that these light tubes 
are any sort of protection at all. They certainly will not 
resist a well-driven nail, and after having been buried in 
plaster for about three years, there is nothing left bat a 
streak of rust around two or more wires, the insulation on 
which has deteriorated until it is of the most precarious 
nature, liable to cause a flare up any time it is disturbed by 
an enterprising mouse. The people who erect this sort of 
conduit call themselves electrical engineers ! 

Steel conduit with a paper lining such as has been sug- 
gested by your correspondent “ A. M." is undonbtedly good, 
I have used it occasionally, but in order to have the same 
internal diameter, one muet use a larger size of conduit 
(outaide diameter), and few people will pay the extra oost. 
Moreover, borough engineers will not encourage it, because 
it tends to raise the cost of wiring, and so make electric light 
installations more costly, and discourage prospective con- 
sumers ; but it appears that we are not without a remedy : 
Those of your readers who are members of the Institution 
will remember that, during the discussion on the Institution 
visit to Germany, one of the members mentioned that he bad 
visited the conduit works of the Bergmann Electrical Co., 
and there saw the manufacture of bituminous tubing with a 
brass armouring. This consists of a conduit resembling a 
paper tube, bat rather different in some respecta, armoured 
with a covering of sheet brass; such a tubing is superior 


mechanically to the light gauge steel tube, to which 1 have 


already referred. Moreover, the brass will stand the acids in 
plaster and cement infinitely better than steel ; even did the 
brass disappear in course of time, a stronger tube still 
remains, made of a material which is chemically stable, 
unaffected by water, of high specific insulation, and, unlike 
steel tubing, does not contribute to the destruction of the 
insulation on the wires, owing to interval condensation. 

With regard to this latter point, steel conduit makers 
always insist that internal condensation is a bit of a bogey, 
which is frequently used to frighten people out of the habit 
of using steel 8 Д bat I notice that in a book recently 
issued by one of the leading conduit manufacturers interesting 
sketches of how to arrange the tubing to get rid of water 
which flows down the pipe, are shown, 

Apart from all this, the tabing can be jointed in a much 
more satisfactory manner than the steel tubing, because the 
joints can be made water-tight, such brars armoured tubing 
will not burn, and for interior wiring at 250 тоа seems to 
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be undoubtedly superior to any kind of steel conduit, more- ` 


over, it is cheaper, and, therefore, is a step in the direction 
of every electrical engineer's ideal, viz., how to wire a build- 
ing at a price comparable with gas piping. І have seen 
hoge wiring jobs carried out with this tubing on the Conti- 
vent, and my American friends assure me that it is equally 
горда” on the other side of the little Fish Pond, which our 
Yankee cousins so frequently cross. 

If this system of wiring is so satisfactory in these coun- 
tries, what is the objection toit here? Cannot our fire insur- 
ance friends, and even the manafacturers of steel conduit, 
tell us through the medium of your columns what are the 
defects of this tubing ? 

Electra. 


Glow Lamp Pendulum. 

Regarding the illustrations of an improved workshop fitting 
in the last issue of ELECTRICAL REVIEW, I made and fitted 
a number of these fittings some seven years ago when engi- 
пег to the Webly Scott Arms Co., of Birmingham, and 


A is a flat section swivel joint allowing lamp to be swung or 
turned up nearly vertical, so as to have the light under work in а vice. 
4 18 screwed on to a straight piece of 3 in. brass tube, в. This tube, 
5, slides through stuffing box, c, into tube p, which is screwed into 
a ball joint fitting. This fitting is ak Ней on one side, and provided 
with a pulley. The wire workshop flex is & en from ceiling rose 
to counterweight, and then over pulley, th ugh bell joint and 
down tabes p and в. 


believe they are still in use, the only difference was that 
these bad better adjustments than the German fittings. I 
enclose rough sketch. 


B. Barber. 
Oalton Broad, January 17th, 1905. 


— — 


Batteries with Reversible Boosters. 


Accumulators play an important part in the working of 
pearly all continuous current and some alternating current 
installations, and are even used to a greater extent in the 
United States of America than at home. They labour under 
two grent disadvantages, viz., their initial cost being high 
and their life short, which help to destroy the economy they 
fiet in many other ways. The favourable opinions 
Vi hien by many engineers for reversible boosters, while 

ping to emphasise the disadvantages of accumulators, 
lad one to believe that these boosters ‘fulfil a long-felt 
Want.” So far no articles have appeared in the ELECTRICAL 
Kurnw dealing with them, во if you intimated thut con- 
wibations from those who have bad actual experience with 

would meet with editorial favonr, such articles would, 
without doubt, be read with much interest by a large 
majority of your readers. 

la a paper on reversible boosters by Mr. О, Turnbull, 
read lately at the Newcastle Local Section of the Institution 
н cal Engineers, it ів stated that batteries adapted 

œ working with reversible boosters “can be made and 
maintained at abomt half the ordinary price. . . ." Some 


further particularsof such a cell would be welcome, especially 


- at present, as the number of gas-driven installations is 


rapidly increasing. In the United Kingdom there are now 
28 gas-driven central stations, and in them accumulators 
are necessary to a greater extent than in steam-driven ones 
owing tothe difficulty in governing gas engines, and to their 
not lending themselves to being temporarily overloaded to the 
same extent as steam engines do. 
Assistant. 

[Several articles on reversible boosters have appeared in 

the ELECTRICAL REvigEw.—Eps. E. R.] 


Nernst Lamps. 


I hope the practice of raising the voltage 10 or 15 per 
cent. above the nominal in the evenings and returning to the 
nominal or below during the day is a temporary expedient 
only. Fairly uniform voltage is generally implied, and forms 
part of the purchase made by the consumer unless he con- 
tracts himself out of it. His fittings and lamps are adapted 
to the nominal voltage, and one result of the increased vol- 
tage above mentioned is that the consumer's bill expands 
perhaps proportionally, and more than proportionally where 
a watt-hour-meter is used, and his lamps frequently break 
down, especially before and after the peak. The supply com- 
pany not only profit by the increased output, but save the 
capital which would otherwise be sunk in the alterations 
necessary for the same output at nominal voltage. It is 
doubtful whether this is true economy, as the consumer 
becomes dissatisfied at the really unnecessary addition to the 
cost of his lighting. It is my sincere wish that circum- 
stances and closer supervision will lead to reasonable variation 
limits, whatever may be the maximum, for the benefit of all 


parties. 
London, S.W., January 28rd, 1905. 


R. Pippette. 


In summing up the various opinions expressed by your' 
correspondents in response to my queries when I first 
brought this subject before them by your kind permission, it 
would seem to me that the trouble experienced with the 
Nernst lamp is fairly distributed. 

A. C. Hanson emphasises the importance of steady voltage, 
and, though he has obtained good results with 4-ampere 
А type, condemns the }-ampere U-type filamente as being far 
from satisfactory. 

“S. W. R.“ suggests that the mazimum voltage should be 
ascertained before lamps are put on the circuit. Will any 
corporation or company engineer admit more than 24 per 
cent. above or below the declared pressure? One at a time, 
please ! 

* Amused,” *S. W. W.," and К. Pippette refer to the 
variation of public sapply pressures as the probable cause of 
the troubles, 

Н. Willoughby Lance sent an interesting letter, and I 
like his suggestions, He confirms the inferior resulte with 
l-ampere U-type filaments. His life records, however, are 
of little value unless the hours’ wse of the lamps is also 
given. 

I agree with ** Diavolo " that the light is better with the 


D-type U filament, as the heating coil can make no sbadow 


marks on the globe. He has indeed been fortunate with his 
resulta. 

* Suburban Contractor " confirms the remarks of Henry 
Joseph. The renewals he refers to as being much more in 
November than in four summer months is not eurprising, 
it is the hours’ use that must be taken into account, and in 
November the lighting hours are many. 

From Drake & Gorbam, Ltd., we get a statement, but 
not much help. I think a firm of their repute might have 
given the advantage of their experience with ‘ the component 
parts " for the benefit of electrical people, if not to get the 
Nernst in better favour. 

“R.A. P." and Henry Joseph refer to the U-type ]-amp. 
burner as a fatal misteke," and their experiences follow 
mine very closely. R. А. P." refers to a tendency for the 
filament io short circuit on the heating coil when “ the 
lamps do not hang vertically.” I have had many burners 
fail in this way after a few hours’ use, bat with lamps in a 
vertical position, and 1 do not think it is caused by the 
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lamp being inclined. I note he says, “ polarity can be 
ignored,” with a proviso, and I cannot see why it should 
not. Have the makers ever given a reason for the theory 
that polarity must be observed ? 

“ Nebpets appears to have met with success only with 
the 4-amp. A type burners, and that with 270-volt lamps 
on 250-volt circuit. 

In conclusion, I would say that I think contractors have much 
reason to complain of the treatment meted out by some of 
the wholesale agents for Nernst lamps, as it is little use ta 
try to obtain redress from them. I wrote to one of the 
principal firms amongst them, stating circuit voltage, and 
the burner and resistance I was using, and complaining of 
the early failure of filaments. 

They did not say the combination was right or wrong, and 
offered no advice, but said if the lamps were used properly, 
they could not fail to give satisfaction. 

I believe the voltage of supply is more regular here than at 
many places, the declared pressure being 220 volts, cou- 
tinuous current, and in my opinion Nernst lamps should 
give better local results than we get now. 

I trast the perfecting of the present Nernst burners will 
be taken in hand, and, given reliability, the economy of the 
lamp will be really worth having. 

Gloucester. 


I should like to give & few details concerning my experi- 
ence of Nernst lamps. I purchased five 36-0.р. lamps in 
November, 1903, which have been in constant use in a 
small shop ever since, along with a few of the ordinary 
16-0.P. incandescent type. 

First in regard to the variation of pressure damaging the 
lamps. In my case the variation of pressure is very con- 
siderable, as we are situated at the extreme end of a low 
tension network, and practically the whole of the evening at 
intervals the light varies very considerably. But up to the 
present the ill effects of such variation have not been very 
manifest, only one resistance so far having burnt out. 

The burners have in all cases, with one exception, lasted 
400 hours, the exception being 16 hours. 

I find that the older the burner the more time it takes for 
the filament to glow, and in respect of the new curved type 
of filament, I find that it takes considerably longer for the 
filament to glow, even when the burner is new, than the old 
type of straight filament. 

To sum up, I have come to the conclusion that the pre- 
mises are much better lighted, for the same cost as previous 
to getting the lamps. 

Student I. E. E. 


The Finsen-Reyn Lamp. 


In your issue of the 29th inst. you published an article 

describing the ‘Electrical Equipment of a London 
Hospital," by Messrs. Lemmon & Co. 
It is only right that your readers who may be interested 
in the question should be warned that the Finsen-Reyn lamp 
there illustrated and described is not a true Finsen-Reyn 
lamp, but an imperfect copy of it of German make. The 
name has been usurped, and I understand that a larger 
sum is being charged for the copy than the original lamp 
costs. 

My friend, Dr. Reyn, showed me his Jamp when he was 
elaborating it in conjunction with his brother-in-law, the 
late Prof. Finsen, at the Copenhagen Institute, and I first 
introduced it into this country, publishing a description of it 
in the Lancet, in February, 1903. 

The real lamp is made by Jul. Warburg, of Copenhagen, 
and has stamped on the telescope the names of the maker and 
* Niels R. Finsen." 

It is not generally known that with each one issued is sent 
a certificate signed by two doctors of the Finsen Institute in 
Copenhagen, showing that the lamp has been properly tested 
ənd passed at the Institute. As a matter of self-protection, 
Messrs. Lemmon & Co. should be asked to produce this 
certificate with every lamp that they supply as a Finsen- 
Reyn. 


Geo. Н. Graham, M.D. 
London, January 23rd, 1905. 


The Effect of Ozone on Insulation. 


During the many years’ experieace I have had with the 
generation and distribution of 10,000 volta, I have found 
that whenever ozone is given off to any large extent round 
the insulation of coils or apparatus carrying high-tension 
current, one must expect a breakdown of the insulation sooner 
or later. I have had great difficulty in getting over this 
trouble, and consider it is one that should be carefully looked 
for, especially in the general design of certain alternators and 
transformers. 

Now that there are so many stations in this country, 
besides Deptford, where extra high pressures are dealt with, 
I shall be greatly interested to hear if other engineers have 
had the same trouble, and what steps they have taken to 
prevent its recurrence, 

б. W. Partridge. 

London, S.W., January 24th, 1905. 


The Registration and Remuneration of Wiremen. 


I am sure that all workmen who follow tLeir trade 
intelligently and thoroughly will appreciate the splendid 
service that Mr. Frank Suter is rendering to the working 
part of the electrical industry. His efforts, I am sure, will 
meet with the success he richly deserves. I have not the 
pleasure of knowing him, but I heartily thank bim on 
behalf of my fellow workmen. 

Short Circuit. 


In your “ Correspondence” columns there has been some 
articles on wiremen. I wish to draw your readers’ attention 
to their remuneration as against that of other trades. Take, 
for instance, wiremen, joiners, bricklayers and plasterers. 
The Manchester rates are as follows :— Wiremen, 8}d. per 
hour; joiners, 94d. per hour; bricklayers, 10d. per hour; 
plasterers, 10d. per hour. 

What comparison is there between a bricklayer and a 
Wireman? A bricklayer has no “appearances " to keep up, 
he has the one thing to do year in and year out ; a wireman 
never has done learning. Опе week on casing, the next on 
conduit, the next on telephones, the next on motors, and so 
on. Also he has to use great care in drawing in his wires 
and fixing his fittings; as every contractor knows, the 
slightest carelessness on one man’s part is a complete absence 
of a good test. 

As a wireman myself, I have often thought it would pay 
contractors to give a bonus on each megohm,” and it 
would encourage careful work. 

Mr. Godwin see: в to have had difficulty in getting hold 
of intelligent charge hands. There are plenty to be got who 
could be left to plan out his jobs for him and save his 
valuable time and “ brains,” although I will admit that the 
market is well over-run with “jerry wiremen who do no 
de either to themselves or the other members of the same 
trade. 


| H. A. Leggatt. 
Manchester, January 28rd, 1905. 


I have read the interesting letters each week re wiremen 
and wiring contractors, being one of the old school of 
25 years’ experience, commencing as a telegraph engineer, 
for 10 years ia the Government employ, where I had at 
different times the control of a large number of men, and for 
this past 144 years а contractor. I have had during this 
time all sorts and conditions of both work and men through 
my hande, therefore I trust the few remarks I make will be 
understood as gained from my own personal experience, 
spreading over а great number of years. I have had the 
opportunity of watching the development of tLe trade to its 


present stage, the various prices obtained for work in the 


old days, and the present cutting prices. 


І am inclined to think that most of the remarks made by 


Mr. Godwin are substantially true, although sume of the 
qualifications asked for by Mr. Suter should be insisted on, 
viz. carefulness, attention to detail, mechanical skill. I 
quite agree that the greater part of the wireman’s 
work is buried, and I am afraid if Mr. Suter had 
had the same trouble as I have had with some of 
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their work he would wish some of the wiremen buried with 
it. In my own opinion, there is not one good wireman in 
a dozen. I have employed men, even through the advertising 
column of your own paper, giving them the highest wages, 
and most of them oould not be trusted to do a job 
properly. I don't think this state of things is so bad in 
other tradee 


Now, as regards the contractor. I live in a town where 
there are about 20 of us; quite 15 of these are composed of 
ironmongers, builders, plumbers, gasfitters, one is a retired 
draper, one a grocer and one a carpenter. These are the 
class of men I meet in nearly every case where I have to 
tender for jobs, and who are in most cases responsible, 
coupled with bad workmanship, for the disgraceful work 
that is being carried out in some parta of the country, and 
to a great extent for the unfair competition, by rushing into a 
trade they do not underatand more than setting a few fittings 
or pricing a job from a book. A society that would help to 
raise the standard and quality of both masters and men 
would be rendering a great service to the trade generally. 


A.M.I.E.E. 


What a fallacy it is to think that by registering a wireman - 


эз competent, good work can be obtained from him. Would 
plumbing or sanitary work be kept up to its present standard 
if it were only left to the registered workman? I ғау 


emphatically no! It is the system of supervision exercised 
over bim by the water companies or Corporations and 


sanitary authorities that prevents shoddy work. Either 
the fire insurance companies or the supply authority should 
exercise the same supervision over wiring, i. e., no work or 
joints should be covered until inspected and passed. 

The tendency to dry-joint (if I may coin a word) is on the 
increase, lads learn it from the men they work with, tube 
work isrun the nearest way whether best or not, tees and 
fittings being left out wherever ible, wires are left under 
floors, whose only protection is their insulation. In fact, as 
I understand wiring work in this town, the man who can get 
through the largest quantity in the shortest time is the best 
man 


I have known men who are trusted up to the hilt by firms 
of some standing here, repeatedly do work as described by 
myself. Would registration cure them, think you? No—it 
is not the want of knowledge, but the lack of supervision 
that causes it. 

The registration of workmen by the Manchester Branch 
E.C.A., scents too much of the secret character note, and 
по doubt will lead to much injustice. Firms who have some 
grievance inst a workman, trivial though it be, will 
prevent that man, however competent, from obtaining work. 
This is largely so, I believe, in the boot and shoe trade, from 
which I could quote several instances. 

The letter signed by Edwin H. Godwin reads as though 
he never saw a com t wireman. Perhaps some firm has 
а good specimen it could lend him to look at, one that 
сап do joinery work like a ter, lead and iron pipe work 


and who will work fora 20 per cent, less 


like a : 

wage Gan either of the aforementioned trader, | 

A pologising for : i аю far on Your valuable space, 
enclosing m su m 
di n: Albert B. Butt. 


Leicester, January 28rd, 1905. 


Tabloid Electricity. 

Your dent, “Greenhorn’s” suggestion is ingenious 
and amusing. Has he never heard of “ free wiring," which 
is a method к by supply authorities to overoome (е 
diffenlty he indicates? We shall be glad to supply him 
with any information on this subject that he desires if he will 
communicate with us. i 

R. J. Nicholson & Co. 


Manchester, January 20th, 1905. 


Fault Localising Instruments. 


Our attention has been drawn to an article on “ Fault 
aa Instrumente" in {your issue of December 28rd 


elevation of someone who perhaps 


We would point out that the arrangement described by 
your contributor was published in the Journal Téiegraphique 
by Prof. Tobler, and in the Physikalischen Zeitschrift by 
Dr. Bruger in 1902. Our instruments for the Varley loop 
testa have always been arranged in this manner. 


Union Electric Co., Ltd., 
H. G. Mors, Technical Manager. 


London, E.C., January 237d, 1905. 


The Dignity of the Profession. 


As the involuntary cause of the correspondence under 
the above heading, and as some of your correspondents 
have scarcely got the correct version of my resignation, I 
would claim your permission to state, as briefly as possible, 
the true reasons. 

The Council in question, without any advice, or even con- 
sultation with me, passed a resolntion that the assistant 
engineer was to cend in his resignation, and that the jointer 
was to help in running the plant, and at the same time do 
all outside work that was necessary. Now, as the staff only 
consisted of one stoker, one jointer, an assistant and myself, 
to be deprived of my principal assistant, in face of the 
heaviest load of the year (December), and to bave in his 
place a jointer, was more than I could stand. I wrote to the 
Committee, asking them to rescind the resolution, which 
they, in their wisdom or parsimoniousness, declined to do, 
in consequence of which I immediately sent in my resigna- 
tion. 

If there is any credit attached to taking such a step to 
support the “ Dignity of the Profession," I should like some 
of the credit also to fall upon the jointer, who has been with 
me in three stations that I have been connected with, and who, 
on being approached by some of the Council on the above 
subject, let them know that they had got hold of the wrong 
man in this case, as he indignantly declined to take bis 
" master's job." He gave notice, and within a week was 
quickly snapped up by a brother engineer. 

I agree with ** Turbo" and Two Central Station Engi- 
neers,” that in order to uphold the “ Dignity of the Pro- 
fession, it would be more to the point if, instead of quib- - 
bling whether “ Jack is as good as his master” (with all due 
respect to those who are the constituted authorities over us) 


they would devote some of their energy to protect the “ pro- 


fession " from that class of councillors who are so apt to 
imagine that tbeir position not only qualifes them, but 
compels them, to interfere in matters of which they know 
nothing, or («orse than nothing) a little. 


Cyril R. Heron. 
Huddersfield, January 28rd, 1905. 


In reply to “ Latitude,” I can positively assure him that 
I did read and re-read the letter from “ Impudence,” and 
the more I read it the more puzzled I became as to ita 
real meaning, but eventaally thought I could trace its mean- 
ing and replied era у. can, however, sincerely 
assure “ Latitude” that I wrote quite free from bias, it 
seeming to me to be a correct interpretation of a very 
ludicrous letter. In the course of my career I have at times 
held the destiny of some of our rising generation in my hands, 
and considered that a trust of national importance. I have 
always endeavoured to extend a helping hand. wherever pos- 
sible to those who needed it, and have felt a pleasure in 
knowing that I have contributed something towards the 
was not quite E of his 
course, insisting always upon Justice and fairplay betwcen 
employer and ота and it is because of this that I feel 
compelled to ridicule anyone who cannot call a spade by its 
proper name. It is very essential that we should know 
exactly where we are in these matters. | 

I still maintain that if the jointer in question was а 
jointer, then by taking an assistant engineer's appointment, 


- he did not climb the ladder that Impudence" thought he 


had, but he slipped off the particular round he was оп; but 


it he was a }jobber, then in all probability he did climb the 


ladder called “ monetary consideration,” and perhaps to the 
E 
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detriment of some poor young engineer who had spent his 
time and money at engineering, and not at jointing. This 
shifting from pillar to post cannot remind one of anything 
other than unskilled labour, and it tends to produce it, 
because the foundation is not right. 

A central station is not the place to start a technical 
institute, or a philanthropic society. In these days, when 
much money of the people bas been, and is being, spent in 
municipal and other enterprise, and engineers are having vo 
deal with committees of a very doubtful and hybrid 
character, it will not add to their better understanding of 
the proper mode of procedure by letting them know that 
* T have been able to effect an alleged economy by taking 
so and во out of one job, and putting him into another.” We 
undoubtedly want the best men in the best places, and in 
their proper places, that is the best economy ; we want the 
energetic to receive their reward for their energy, and as 
the general tendency of events for many years past now 
is (due to the vast amount there is to become expert in, in 
each branch of the profession) to specialise, then let us 
aim at absolute proficiency in whatever branch we find 
ourselves attached to. We shall then know how to 
train our youth, and so put him into possession of the know- 
ledge and experience that he will require in advancing years, 
instead of letting him seek out in advancing years the 
guidance he required in his youth. 

The prevalence of all this dog-and-the-shadow kind of 
business is due to the neglect of our youth in the last decade 
or во. He has found a job somewhere when he has started 
out to work, and has drifted here and there, according as 
the waves of circumstance have taken him, and subject 
to the indifference his employer has bestowed upon him, 
simply using him as a part of the mechanism of his enterprise, 
instead of considering that the ultimate result of these pro- 
ceedings would be a crop of vacillating know-nothings, 
grasping at any straw that floats by on the tide. 


A Deep Thinker. 


LEGAL. 


BUMNER v. SUMNER & CLEMENTSON. 


AT the Chancery Court, Liverpool on llth inst, Mr. Rosy 
applied for an order on Mr. West, the receiver appointed in 
this debenture-holders’ action, to deliver over to Messers. Veritys, 
Manchester, electric appliaaces which were sent to Mesars. W. E. 
Sumner & Co., Liverpool, on approval. It was explained that 
W. E. Sumner & Co. was merged in the firm of Sumner and 
Olementson. The receiver had not got possession of all the goods 
given to W. E. Sumner & Oo. on approval, but admitted having 
part of them. | 

Mr. LAWRENOE, who appeared for the company, said that the 
moment the goods passed out of the control of the firm into that of 
the company the property in them was vested in the company, and 
they formed part of the security of the debenture-holders. The 
applicants must claim as creditors. : 

His Honour found that no contract of sale had been ratified, and 
made an order for the delivery up of the goods in the receiver's 
possession. — Manchester Guardian. 


ELVEN v. Тив GREAT NORTHERN AND City Raitway Co. 


THIS case came before Mr. Justice Warrington, sitting as an 
additional judge of the King’s Bench Division on 19th inst. It 
was an action by the plaintiff to enforce a verdict of a jury, and to 
ла from the defendants £540, together with interest at 4 рег 
cent. 

It appeared that the plaintiff was a leaseholder of 52 and 54, 
City Road, holding a 63 years’ lease from December, 1874. He 
occupied the premises as а coffee-house keeper. The defendants 
were constructing a tube railway near the premises, and the com- 
plaint was that the premises would be seriously affected by structural 

. The matter came before an under-sheriff and special jury 
on March 21st and 28th, and the jury awarded the plaintiff £540. 

Defendants resisted payment on the ground that the plaintiff 
could not recover any sum beyond that contained in his original 
notioe of claim, and they alleged that the £540 awarded by the jury 
included extra items, which were freshly introduced after the 
formal notice of claim and sealed offer had been made. Defendants 
also said that the amount included a sum for underpinning. 

Mr. Cripps, K. C., and Mr. Dott appeared for the plaintiff; Mr. 
McCall, К O., and Mr. Neilson for the defendant. 

At the conclusion of the argument, his Lordship gave judgement 
x the plaintiff for the amount olaimed and the costs of the 

оп. ; 


TRAVELLER'S ACTION FOR WRONGFUL DISMISSAL. 


In the Lord Mayor's Court on Jan 20th, before Bir Forrest 
Fulton, K.C. (the Recorder), and a jury, Mr. A. E. Catchpole, 
traveller in the electric fitting business, sued the Champion Baby 
Arc Lamp Oo., 16, Farringdon Avenue, E.O., for damages for 
wrongful dismissal and breach of contract to employ him for the 
sale of the Champion Baby arc lamps Mr. D. McGarel Hogg was 
counsel for the plaintiff, and Mr. E. F. Lever for the defendante. 

The plaintiff, a commercial traveller, became acquainted with the 
defendant company, which consisted of Mr. Moffat and Mr. Bowyer, 
in consequence of an advertisement in the Daily Telegraph. In the 
beginning of October he called at the place of business of the 
defendant company, and there saw Mr. Bowyer, who said they 
had a patent electric lamp they wanted to push the sale 
of. It was considered to be an improvement upon anything in the 
market, and was an intermediate lamp between the incandescent 
and the arc lamp. The plaintiff was told that be could only be 
employed temporarily until the return of Mr. Moffat, who was in 
the United States, but was then suffering from the effects of a 
motor-car accident. On October 11th a letter was written, which 
the plaintiff relied upon as the contract in the case. The terms of 
bis remuneration were to be 9s. 6d., 6s. 6d., and 134. 9d. per lam 
according to the class of business he introduced. The plain 
travelled for a fortnight, and was suoceseful in placing the defendant 
company's lamp before several large firms, some of which gave 
orders for sample lamps. On October 25th he called at the 
defendant company's office with an order from Messrs. Rawlings, 
and after it had been accepted, was told that his services were no 
longer required. The reason given was that the electric lamp 
required improvements made upon it, and while this was being done 
the article would be removed from the market. 

The plaintiff, in his evidence, said that he had been shown а 
pictorial advertisement of the electric lamp which the defendants 
were going to sell. Ава salesman of electric fittings, he thought 
the lamp, as described, would be an article for which there would 
be a ready sale. Asa result of his services, he had induced several 
large firms to give trial orders for the lamp, amongst them being the 
Army and Navy Stores and Spiers & Pond, Ltd. Subsequently he 
was told by Mr. Bowyer that the lamp was not giving satisfaction, 
and that they (defendants) were going to discontinue the sale of it. 
At that time he drew his (plaintiff's) attention to a lamp which was 
burning, and which gave a flickering light. He (defendant) said 
something about the patent being improved. He told the defendant 
that he should require them to recom him over the matter. 
From the first he had been very much impressed with the lamp, 
and he considered he would have been able to sell at least an 
average of two dozen a week. The lamps were intended for interior 
lighting. Taking the sale of such a number of lamps at tbe medium 
ршн he was to receive (6s. 6d.), he would have made about £8 
a week. 

Mr. Bowyer, one of the defendants, said the defendant company 
carried on business at 16, Farringdon Avenue. Their business was 
to buy electric lamps on the Continent and to sell them in this 
country. He had a pictorial advertisement of the electric lamp 
which the defendants were going to take up, and which was manu- 
factured in Berlin, and he believed the statements contained in it 
were correct, But of 48 lamps which had been sent out, practically 
the whole were returned. Having regard to the complaints 
made, it would not have been possible to have continued the supply 
of the lamps. It was owing to the discovery of a latent defect in the 
lamp, which he himself had made, that the sale of it was withdrawn. 
Tests were made with the lamps, and the engineer from the Berlin 
firm was sent over to inquire into the matter. The plaintiff had 
not sold any lamps, and one which was supplied on approbation 
was returned. He had done what he thought. was the straight- 
forward thing ia the matter, and explained to the plaintiff why the 
lamp would have to be withdrawn from sale. He (plaintiff) had 
been informed that as soon as the lamp was perfected, arrangements 
would continue as before. Mr. Moffat, who had recovered from the 
effects of the motor-car accident, had not returned to this country 
yet. 

The RECoRDER, in summing up, said the case was not free from 
legal difficulty. The conclusion he had come to was that there had 
been a breach of the contract entered into between plaintiff and 
defendant. By the contract it was contemplated that the plaintiff, 
as traveller, should receive from time to time as he required, such 
lamps as his customers ordered. Through a latent defect the 
defendants were obliged to withdraw the sale of the lamp. ‘This 
happened after the plaintiff had been employed for two weeke 
receiving 80s.a week. The question for them (the jury) was, what 
damages, in their opinion, was the plaintiff entitled to, if any. The 
amount the plaintiff was entitled to was a purely hypothetical 
question, and there was really nothing to guide them. The arrange- 
ment for the plaintiff's employment was only to last until the return 
of Mr. Moffat, but, as they had heard, that gentleman had not 
yet returned to this coun ‘ry. , 

The jury returned a verdict for the plaintiff, and awarded bim 
£10 damages. Leave to appeal was given, a stay of execution 
being granted for 14 days. 


Epey v. SMITH. 


In the City of London Court, on 20th inst., before bis Honour 
Judge Rentoul, K.C., the last stage in this case, which has beem 
partially reported in these columns, was reached. The action waa 
brought by Mr. F. G. Edey, trading as F. G. Edey & Co., electrical 
engineers, 29, Ludgate Hill, E.O., against Mr. F. Н. Smith, trading 
as Smith & Co., of Beaufort Street, King's Road, Chelsea, for £75 


чав. 
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fot work done and materials supplied for electric lighting at certain 
flats. When the case was last before the Court, Judge Rentoul, 
K O., gave judgement for the plaintiff for £20 on one item of the 
claim, E^ said that as to the rest the plaintiff was to complete the 
work. was now stated that the defendant would not allow the 
plaintiff to do so, and judgement passed for the plaintiff for £46 5s. 
in addition, and costs. 


RLAOrnIo Tramways ComsTRUCTION AND МАшТЕнАНСЕ Co., LTD. 


Ix the Ohancery Division on Tuesday, the petition of Mr. A. J. 
Paine to compulsorily wind up this company, was down for bearing 
before Mr. Justice Buckley. 

Mr. Мовтон, K.C., stated that the petition had stood over 
formerly until after the hearing of the criminal proceedings at the 
Old Bailey. There was another action which had been fixed for 
the middle of February, and it was now sugaested that this petition 
should stand over. The action was to try the question whether or 
not the pleintiff was entitled to his shares. ` 

The petition was ordered to stand over accordingly. 

A summons “to stay proceedings” was also directed to stand 
over. : ] 


HABTBEBR v. MANCHESTER CORPORATION. 


Tus vibration case was mentioned at the Chancery Court іп Man- 
chester on 16th inst. Mr. Grant said it would in the ordinary 
coarse have come on for trial in the witness actions, but terms were 
being arranged, and he asked that it should stand over generally. 

Mr. MABERLY, for the Corporation, assented, and the Vice-Chan- 
eller (Sir Samuel Hall) directed accordingly. 

His осв remarked that there was another case, Barlow v. the 
9 but Mr. Maberly intimated that that was not settled. 

. Grant observed that it first came on in 1903, stood over till 
1904, and was afterwards again adjourned for a year. In the 
ordinary course it would come on for trial; st present there was 
no suggestion of any application.—Manchester Evening Chronicle. 


Forward ExarmEemnrxa Оо. v. Валнввірав Founpry Co. 


Ou 30th inst, in the King’s Bench Division, Dublin, in this case, 
Mr W. M. WurrAKBB, on bebalf of defendants, who carry on 
besiness in Newry and near Banbridge, applied for an order of 
discovery of documents. The original action was brought to recover 
£138, the price of an oil engine, which the defendants purchased 
of erecting an electric installation at Lord 
Mourne Park. The defendants brought the money into 
Court, aad it was accepted by plaintiffs, but the defendants oounter- 
claissed to for breach of contract in connection 
wish the engine, and for delay in delivery of it. 
Mr. Cor xm, for the plaintiff, asked for a cross order, and the 
Court granted both applications. 


HoLDERN AND ANOTHER v. ANTI-VIBRATOB, LTD. 


Ma Jun Wannmeron, on Wednesday, had before him this 
action in which the plaintiffs, trading as the Max Electric Aocumu- 
later Co., originally claimed £310 for three batteries, with cases. 
A mosiver had been appointed for the defendant company, and they 
dii not appear, and plaintiffs only proceeded in respect of one 


Ввссв PusBLES & Co. v. HESTER. 


Tau ense came before the Court of Appeal, composed of the Master 
«the Rolls and Lord Justice Cosens-Hardy, on Monday, on the 


теч the defendant from an order of Mr. Justice Jelf in | 


B appeared that the plaintiffs, a firm of: electrical engineers and 
@atzactors, of Edinburgh, brought an action to recover from the 
defendant £3,630 as acceptance of two bills of exchange dated 
Jens 3ed, 1904, which bills upon presentation were dishonoured. It 
seemed that the defendant owned an estate on Cauvey Island, upon 
Мей he wished to haven tramway built, and he entered into a 
with the defendants to do the work. The tramway was 
to have been completed by Juné last year, bat it was not, 
aed Й was agreed that a penalty of £1,000 should be pe 
ASerwards an arrangement was entered into under which the ills, 
thembject of the present action, were given. They were given in 
— moneys admittedly due from the defendant to the 

in respect of the work, but the defendant contended that 

И was a condition precedent to the bills being presented that. the 
éontract should be completed by September 3rd, 1904. 

that the contract had not been completed up to 


he 
Ja tho тран the appeal allo the costs of th 
bay male ойе in the оше. wed, of the appeal 
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BUSINESS NOTES. 


Catalogues, Lists, &. — HERR HERMANN Lax, 
Kopenicker Str. 1214, Berlin, G. O., bas sent us illustrated trade 
sheets of his small electrical novelties, &c. 

From the ÉrxzorRicAL Co., Lrp., 121, Charing Oross Road, we 
have received their price lists of slow-speed р.с. dynamos and 
motors, and the latest Nernat lamp card. 

A batch of leaflets has come to hand from Mrssns. SIEMENS 
Bros. & Co., Lrp., York Street, Westminster, S. W., relating to 
their large “ H type” generators, and also diagrams of connections 
of motor-starters, shunt and compound generators and motors. 

Msmssns. EpwaABD Ls Bas & Co., Dock House, Billiter Street, 
E.C., have sent us a malleable tube fitting list of the Geo. Fischer 
Steel and Iron Works, Ltd., of Schaffhausen, Switzerland, and 
Singen, Germany, for whom they act as sole agents for Great 
Britain and the Colonies. The firm have over 3,060 varieties of 
1 fittings, many of which are illustrated and priced in the 


The Gunzgnat Егвотніс Oo., Lrp., 71, Queen Victoria Street, 
E.O., have issued a list describing their Stanley Edgewise” 
circuit-breakers, Angold automatic suspension gear and contact 
device, suitable for any make of lamp, electrical fittings, and special 
water-tight alarm bells, and a key designed to meet mining 
requirements. 

Messrs. T. Всорин, Ltp , 180, Fleet Street, E.C., have sent us a 
copy of their catalogue, giving particulars of their superheaters, 
furnaces and valves. 

Messrs. SMITHSON, ВНАВРВ & Co., Sykes Street, Hulme, Man- 
chester, have sent us their arc lamp list for 1905. They have just 
completed an installation of over 150 of their single enclosed arcs at 
the premises of a local firm. 

We have received from Mr. ALPH. Sr IIR, 28, Victoria Street, 
B.W., the representative of Mesars. Escher, Wyss & Oo., of Zurich, 
a nicely got-up catalogue of the latter company’s well-known 
turbines. It contains useful and interesting references to some well- 
known water-power plants. 

A new price list of electric radiators has come to hand from the 
Bux ELECTRICAL Co., Lrp., 118—120, Charing Cross Road, W.O. 

A new price list of moving-coil ammeters and voltmeters has 
come to hand from Messrs. Јонквох & PurirLLIPS, Victoria Works, 
Old Chariton, В.Е. 

The Tanpem Вмювглтина BvNDiCATE, LTD., 97c, Queen Victoria 
Street, E C., bas sent usa list relating to its white metal alloys 
for anti-friction meta!s. 

We have received from Mr. Еверивіс Natt, 46, Queen Victoria 
Street, E.O., a leaflet illustrating “ Victor" turbines, pampe and 
condensers. 

Messrs. HAYWARD-TYLER & Oo., 99, Queen Victoria Street, E.C., 
have issued a list describing Sinclair's” patent electrically-driven: 
variable stroke boiler feed pumps, of which they are the sole makers. 
One of these pumps we illustrate below. The pump portion 
does not depart from standard practice, the special feature 
being in the crankshaft. Instead of cranks, the shaft is provided 
with eccentrics, which are so arranged that their axes can be made 
to coincide with the axis of rotation, or they may be removed from 
the centre a distance corresponding to half the full stroke of the 


» 
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Тнв SmoLAIn ELEOTBIO PUMP. 


. 


plungers, or any intermediate distance. The change in the throw 
of the eccentrics is made while the shaft is rotating, by holding a 
lever or band wheel in one of two 


positions corresponding to increase 


or decrease of stroke, releasing the same when the desired stroke kas 
been obtained. By this means the electric motor is ran at a con- 
stant speed regardless of varying the rate of d e of water. 
Efficiency curves are given in the list, together with other details 
regarding sizes, capacities, &c., of these pumps. 

Tas Monni-Hawxiws EnsorBRICAL Co., Lrp., 17, Charing 
Cross Road, W.O., have sent us pamphlets relating to their dynamos 
and motors. 

Messrs. MoOLURB & WnHITFIBLD, electrical engineers, of the 
Mersey Dynamo Works, Stockport, have forwarded us one of their 
handy little pocket diaries, which we feel sure will be much appre- 
ciated for their useful sise, arrangement and contents, including a 
life insurance policy, 
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From MzEssms. WiLSON, HABRTNELL & Co., LTD., electrical engi- 
neers, of Volt Works, Leeds, we have received a wall calendar of 
considerable artístic merit; so tastefully designed, in fact, is it 
that we can thoroughly congratulate the firm in its happy choice. 
We feel sure that the almanac will find a prominent position 
in many an office. 

Mxssns. EvERETT, EpGCUMBE & Co. have issued a novelty in 
the shape of a list consisting of two hands; two fingers of one are 
brought into the palm of the other, laying down the law convinc- 
ingly, with It's just like this!" It brings before the recipient the 
fact that the firm are experts in all that appertains to measuring 
instruments. | 


Private Bills in Parliament.—At the meeting 
of the Thames Conservators on Monday, it was agreed to 
apply to the promoters of the following Bills for their under- 
takings to- insert clauses ‘necessary for the protection of the 
Conservators’ interests," and it was further agreed that in the event 
of such undertakings not being given, petitions should be presented 
against the Bills in question.—Hammersmith, City and North-East 
London Railway; Charing Cross and Strand Electricity Supply 
Corporation, Ltd. (Power Supply); Great Northern, Piccadilly and 
Brompton Railway (No. 1); Central London Railway (new lines); 
East London snd Lower Thames Electric Power; Administrative 
County of London and District Electric Power Co. ; City of London 
Electric Lighting Co., Ltd. (Extension of Powers); Woolwich 
Borough Council (Bill for acquisition of land for enlarging generat- 
ing station); Metropolitan Electric Supply Co.; and Metropolitan 
Pneumatic Dispatch. In the case of the following Bills it was 
agreed that it was not necessary to take any action :— Weybridge 
and Walton-upon-Tbames Electric Supply; Baker Street and 
Waterloo Railway and London United Tramways. 

In the case of the following provisional orders, it was reporfed 
that Mossre. Wyatt & Co. had, as a matter of urgency, been 
instructed to take steps to secure certain necessary amendments :— 
Clewer and Old Windsor Electric Lighting; Brentford Electric 
Lighting (Metropolitan Electric Supply Co, Ltd); Brentford 
Electric Lighting (Brentford Electric Supply Co., Ltd); 
Woking (Chertsey Extension) Electric Supply Co.; and 
Woolwich Electric Lighting. The Parliamentary Committee 
reported that in the case of the following Orders they had been 
advised by the Parliamentary agents that the interests of the 
Conservators were already fully protected:—Gravesend Electric 
Lighting (Extension to Northfleet) ; and Surbiton Electric Lighting. 

Standing Orders.—The Examiners resumed their consideration of 
Bills on Thursday last week, when the following passed the 
Standing Order proofs:—South Lancashire Tramways, London 
United Tramways, and County of London Electric Supply Co. 
Consideration of the East London and Lower Thames Electric Power 
Bill was postponed for a week. In the case of the Liverpool 
Corporation Tramways Bill there was no appearance, and the 
Examiner marked the Bill “dead.” 

On 20th inst, 19 Bills came before Mr. Campion, only one 
of them being an electrical Bill. This was the Wellingborough 
and District Tramrosds and Electricity Supply Bill. Con- 
sideration of the Bill was postponed until February 16th next. Of 
the Bills which came before Mr. Jeune, Standing Orders were found 
to have been complied with in the following cases: — Metropolitan 
Railway, South Wales Electric Power Distribution, Central Electric 
Supply Co., and West Cumberland Electric Tramways. Considera- 
tion of the Hastings Tramway Co ’s Bill was postponed until Feb. 16. 

On Monday, Mr. Campion had 16 Bills before him. The following, 
among others, passed the Standing Orders stage :—Central London 
Railway (New Lines); Blackpool, St. Annes and Lytham Tram- 
ways; Mexborough and Swinton Tramways; Shepton Mallet Gas 
Oo. (Electric Lighting); Tyneside Tramways and Tramroads Co.; 
and the North-East London Railway. 

Fifteen Bills came before Mr. Jeune, and those which were 
declared to comply with Standing Orders included the follo — 
Shropshire and Worcestershire Electric Power, and the Metropolitan 
District Railway Bill. 

On Tuesday 15 Bills came before Mr. Oampion, and the 
following were declared to comply with the Standing Orders 
of the House:—Andover Lighting and Power, Oldham and 
Saddleworth District Tramways, Metropolitan Electric Tramways, 
and North Metropolitan ElectricPower Supply. The Hammersmith, 
City, and North-East London Railway Bill was dewn on the list, 
but consideration was postponed until Thursday, January 26th. 
Of the 15 Bills which came before Mr. Jeune, those electrical Bills 
which complied with Standing Orders were the Weybridge and 
Walton-on-Thames Electric Supply, Chelsea Electric Bupply, and 
London Bouthern Tramways. 

On Wednesday, Mr. Campion found that Standing Orders were 
oomplied with the case of the following Bills:—Woolwich 
Borough Oouncil, City of London Electric Lighting Oo., Ltd. 
(Extension of Powers) Buenos Ayres Grand National Tramways 
Co., Bristol Corporation, Whitechapel and Bow Railway, Metro- 
poua Electric Supply Co. (Acton District), Baker Street and 

aterloo Railway, Oharing Cross, Euston and Hampstead Railway, 
Edgeware and Hampstead Railway, and Great Northern, Piccadilly 
and Brompton Railway (No. 1) The Metropolitan Electric Supply 
‚ Оо. (Various Powers), which is opposed, was further postponed till 

February ist, and the Great Northern, Piccadilly and: Brompton 
Railway (No. 2), which is also oppored, was adjourned till Feb. 2nd. 

It was found that Standing Orders bad not been complied with in 
the case of the Coventry Electric Tramways ВШ, in which the 
tramways company are asking for two years’ extension of the 
period for the reconstruction of certain tramways. The Bill will 
now go before the Standing Orders Committee, who will decide 
whother it shall be allowed to proceed. | 
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On Tuesday, Lord Balfour of Burleigh and the Hon. Mr. Lowther 
sat to consider which Bills should originate in the House of Lords 
and which in the Commons. The following electrical Bills will 
originate in the Upper House :—Blackpool, St. Annes, and Lytham 
tramways, Central Electric Supply, Obaring Oross, Euston, and 
Hampstead Railway, City of London Electric Lighting Co., County 
of London Electric Supply Co., Coventry Electric Tramways 
(Extension of Time), East London and Lower Thames Electric 
Power, Gosport and Fareham Tramwaye, Hastings Tramways, 
Metropolitan District Railway, Metropolitan Electric Supply Oo, 
(Acton District), Metropolitan Electric Supply Oo. (Various Powers), 
Metropolitan Railway, Mexborough and Swinton Tramways (Ex- 
tension of Time), North Metropolitan Electric Power Sapply, ОМ. 
ham and Saddleworth District Tramways, Shepton-Mallet Gas Co, 
(Electric Lighting), South Lancashire Tramways, Tyneaide Tram- 
ways and Tramroads, Wellingborough and District Tramroads snd 
Electricity Supply, and West Cumberland Electric Tramways 
(Extension of Time). 

The Bills which will originate in the House of Commons include 
the following :—Aberdare Tramways, Administrative County of 
London and District Electric Power Co., Baker Street and Waterloo 
Railway, Buenos Ayres Grand National Tramways, Central London 
Railway, Charing Cross and Strand Electricity Supply Corporation, 
Chelsea Electricity Sapply, Dablin United Tramwayr, Edgeware 
and Hampstead Railway, Great Northern, Piccadilly and Brompton 
Railway (Bills Nos. 1 and 2), Hammersmith, City and North-East 
London Railway, London Southern Tramways, London United 
Tramways (Extension of .Time), Metropolitan Electric Tramways, 
Metropolitan Pneumatic Dispatch, North-East London Railway, 
Shropshire and Worcestershire Electric Power, South Wales Eleo- 
trical Power Distribution Co., Weybridge and Walton-upon-Thames 
Electric Supply, and the Whitechapel and Bow Railway. 


The Miller Signalling System.—In connection with 
the recent accident, which occurred through fcg, on the Midlend 
Railway, the British Miller Signal Syndicate, Ltd., of 122 and 133, 
Salisbury House, E. O., forward us pamphlets dealing with theirsystem, 
as described in the ErzcrRicAL Review, of February 7th, 27th, 
and March 6th, 1903, and pointing out that its adoption on the 
railway in question would almost certainly have prevented the 
catastrophe. 


Bankruptcy Proceedings.—The case of Harry Arthor 
White, 45, Highgate Hill, N., lately carrying on business as Ridout 
and Oo., came before Mr. Registrar Linklater on 17th inst, in 
relation to the public examination of the debtor, against whose 
estate a receiving order was made last November upon the petition 
of the General Electric Co, Ltd. Mr. Egerton B. Grey, Official 
Receiver, reported that the proceedings had been delayed to allow 
the debtor to apply to have the receiving order rescinded. The 
application was heard on the 12th inst., and was dismissed, but the 
debtor had not yet filed the statement of his affairs. Under those 
circumstances, he would suggest that the examination should be 
further adjourned. His Honour postponed the sitting for a 
month, and ordered the statement of affairs to be lodged within a 
fortnight. | 

The adjourned first meeting of the creditors was held on 18th 
inst. before Mr. E. 8. Grey, Oficial Receiver, and it appearing that 
sufficient notice bad not been given to the creditors, a further 
adjournment of one week was taken by consent. It appears from 
the debtor's statements that for about two years he acted as manager 
to Messrs. Ridout & Co., electricians, of 45, Highgate Hill, and in 
March, 1903, he took over the business, agreeing verbally to pay 
£600 by instalments for the goodwill and stock. He carried on the 
business on his own account, but in the name of Ridout & Oo., for 
abouta year. In May, 1903, he entered into a contract with the 
Hornsey Borcugh Council for installing the electric light and fixing 
arr pi ae Let ч 1 ы 1 but we to the уай the 
petitioning tors (as he alleges) to supply materials to 
specification, he was unable to complete the contract within the 
agreed time, and in consequence could not obtain a balance of £110 
due to him from the Council. In June, 1904, he removed to Messrs. 
Knowlman Brothers, general farnishers, of Holloway Road, the 
stock from 45, Highgate Hill, as he could not afford to keep on 
those premises. It was his intention to come to an arran 
with Messrs, Knowlman Brothers to start an electrical department 
for them in their business, but it came to nothing, because he was 
unable to settle with his creditors, and he ultimately sold off the 
stock for £50 in order to pay rent and other pressing claims. The 
debtor bas not yet filed the statement of his affairs, but he roughly 
estimates his liabilities at £1,000, and his assets at a few pounds 
only. Want of sufficient capital and undue pressure by the peti- 
tioning creditors are the reasons advanoed for the failure. Mr. 
T. B. Lodge represented the debtor at the meeting. 

A first and final dividend of 83d. in the £ is payable on January 
30th in the case of C. M. Downie, electrical engineer, trading as the 
Lighting Corporation, at Bloomsbury Street and Orouch Hill. The 
dividend is payable by C. J. Singleton, 8, Staple Inn, W.C. 

At Tuesday's sitting of the London Bankruptcy Court the appli- 
cation of Mr. Max Margowski for an order of di was again 
before Mr, Registrar Brougham. The affairs have been referred to 
at length in previous issues of the Exzornican Review. Mr. 
Р. M. Crawcour Hart, on behalf of the trustee, alleged that the bank- 
rapt had been guilty of fraud in relation to the transfer of shares to 
his wife, but the learned registrar held that the charge had not 
been sufficiently proved. On the other grounds he suspended the 
discharge for four years from August last, 

The public examination of Wm. Sumner and Edward Sumner, 
carrying on business at Garston and West Kirby (W. & H. Sumner, 
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electrical and mechanical ) took pace at a sitting of the 
Liverpool Bankruptcy Oourt last week. e joint statement of 
affairs showed liabilities amounting to £844, and assets amounting 
to £13 17s. 8d., these being entirely composed of book debts. Wm. 
Bumner's separate debts amount to £169, and the assets £38 84, and 
thoss of Edward Sumner to £16 17е. and £5 respectively. The 
examination was adjourned to enable debtors to file an account 
showing business done during the two years previous to the selling 
of the business to the company. 

The public examination of Henry Coles, electrical engineer, 10, 
York Street, Swansea, is to take place at Carey Street on February 
Sth at 11 a.m. 


Dissolutions and Liquidations.—Creditors of the 
Thames Valley Launch Oo., Ltd., are to send particulars of their 
debts, &c., to the liquidator, Mr. F. J. Saffery, 14, Old Jewry 
Chambers, E. O., on February 14th. 

Creditors of the British Columbia Telephones, Ltd., are required 
to send particulars of their debts, &., to Mr. Maurice Brewer, 49, 
Queen Victoria Street, E.C., by February 20th. 

Messrs. B. Sherman, Р. Н. Rogers, and О. Н. Muston (Sherman, 
Redfern & Muston, electrical engineers and telephone specialists, 


16 and 17, Devonshire Square, Bishopsgate Street Without, E. O.), | 


have dissolved partnership. 

Messrs. Н. Gray and J. Rawlinson (Gray, Rawlinson & Co., 
asbestos and india-rabber manufacturers, 3, King Street, Liverpool) 
hava dissolved partnership. Mr. Rawlinson will attend to debts 
and continue to carry on the business. 

А meeting of Hodges & Todd, Ltd., is to be held at 64, Gresham 
Street, E. O., on February 27th, to hear an account of the winding 
up from the liquidator, Mr. Percy Mason. 


Imports of Foreign Electrical Machinery.—Notwith- 
kanding a falling off in December the imports of foreign elec- 
trical machinery into this country during the past year underwent 
a Might increase, the returns for the 12 months just issued showing 
a total of £558,971, as compared with only £554,643 in 1903. 


Annual Dinners.—On Saturday, 14th inst., the 
employés of Messrs. Rawlings Bros., Ltd., held their second annual 
dinner at the Horseshoe Hotel, Tottenham Court Road, the chair 
being taken by Mr. J. J. Rawlings, one of the managing directora; 
Mr. G. W. Rogers, the Sloane Street manager, occupying the vice- 
chair. Over 100 guests sat down, and during the t the 
Lenthall Concert Orchestra rendered selections. Mr. F. W. Rogers 
proposed the toast of the Firm and Directors" On rising to 
respond, Mr. W. R. Rawlings, in a review of the various branches 
of the business, made full use of his opportunity to make a few 
hamorous remarks in his own happy style, at the expense of the 
various heads of departments in turn, causing much merriment, and 
he took the opportunity of producing some appalling statistics of 
ofice details to refute the impression commonly supposed to exist 
among the men that the office was a bed of roses; for example, the 
100,000 electric lamps sold last year required, he said, some handling, 
to my nothing of the 15,000 accounts sent out, and he assured them 
that there was after all some work done by the staff. The toast of 
“The Employ és " was proposed by Mr. J. J. Rawlings, the chairman, 
who took the opportunity of making a few remarks on the working of 
the new insurance scheme, and pointed out that by each man paying 
1d. per week, their total claims under the extra risks covered, had 
exceeded the premium paid. He hoped, however, this year they 
would not have to make any claims at all. Mr. Charles Rawlings 
proposed Our Professional Friends,” amongst whom he included 
architects, surveyors, consulting engineers, and solicitors. He said 
that as a rule he could get along with the three former, but 
eodeavoured whenever possible to avoid the last. As represent- 
ing the legal profession, Mr. B. Tweedy Saith responded. Mr. 
J. H. Wigginton, of Messrs. Taylor, Lovegrove & Co., responded on 
behalf of the architects and surveyors. Mr. E. G. Nicholson next 
proposed the toast of “The Visitors,” to which Mr. J. Anderson 


responded. 

On Priday, the 20th inst., the first annual dinner of the staff of 
the General Electric Oo., Ltd., Newcastle branch, was held at the 
Oontinental Restaurant, Mr. J. Spence (district ) in the 
chair. It was a very successful gathering, being attended by about 
60, consisting of the staff, contractors, engineers and friends. 

The last of a series of three annual dinners arranged by the 
employés of the Nottingham Tramways Committee was held las 
week. Mr. J. Aldworth, general manager, presided. 


Brash Contracts.—The Brush Electrical Engineering 
Oo, Ltd, have recently booked the following contracts :—Four 
cars complete with B.T.H. motors, for Colne and Trawden Light 
Railways, ordered by Messrs. Greenwood & Batley; four 60-xw. 
and four 25-xw. transformers, for the Midland Electric Corporation 
kr Power Distribution, Ltd.; also 34 car-bodies and one car com- 
plete with radial action truck and Raworth’s regenerative control 
equipment, for the West Ham Corporation. 


Condensing Plant.— Among recent orders secured by the 
Worthington Pamp Co. for condensing machinery, is one for a large 
cooling-tower plant for the Premier (Transvaal) Diamond Mining 
Со. also a complete condensing plant for Fremantle, the Amalga- 
mated Railway and Carriage Works, two sets for the New Oomet 
Mines, a combined set for the Malta Docks, and a similar set for the 

Electrical Co. Amongst smaller sets are those required Ly 
the Walsall Electrical Co. and the San Salvador Iron Ore Со. Jei- 
ooadensing sets have also been ordered by the Lothian Ооа! Oo., 
Mesne. Wailes & Son, of Birmingham, and the Paris Refrigeraticg 

е repeat orders for barometrio sets have been received 
the and North-Western Railway for their steel works 
€i Crewe, and from Messrs, Singers for extensions at Kilbowie. 


"Li 


Electro-Capillary Recorder.—On Friday last, the 
Orling-Armstrong electro-capillary recorder was exhibited at the 
Royal Institution, and its principal features—freedom from elec- 
trical impedance, smallness of mass of moving parts, and dead- 
beatness—which, it is claimed, render this system especially 
suitable for high-speed cable working, were explained. The 
recorder is also available for use on landlines, aud in connection 
with wireless telegraphy. 


Book Notices,—'* Science Year-Book, 1905." Edited 
by Major B. F. 8. Baden-Powell. London: King, Sell & Olding.— 
This is the first year of issue of what promises to be a most useful 
companion to all who are interested in scientific matters, but 
especially astronomers and meteorologists. It contains an almanac 
and diary, biographical directory, summary of progress in science, 
list of scientific societies, and a glossary of new scientific terms. 
The calendar is ingenfously arranged to be visible through an 
aperture in the front cover of the volume, and is combined with a 
memorandum of engagements. Numerous astronomical and physical 
data are given, with a variety of useful tables Separate 
summaries of the more important advances made in the chief 
branches of scientific research are given, that on electrical engineer- 
iag being contributed by Prof. Fleming. A large portion of the 
volume consists of a diary, with one page to each day, showing 
various data and providing for meteorological records. The book 
cannot fail to receive a hearty welcome. 

" British Standard Tables of Pipe Flanges.” Report issued by the 
Engineering Standards Committee. London: Crosby Lockwood 
and Son. 2s. 6d. net. 

Mr. T. W. Sheffield, of Manchester, has sent us a pamphlet con- 
taining a reprint of his recent article on “Safety Devices for 
Electric Tramways,” which appeared in the columns of a contem- 
porary, and was discussed in the ErgorBICAL REVIEW at the time. 


Trade Annouucements,—The General Electric Co., 
Ltd., 71, Queen Victoria Street, E.C., announce that they have 
provided their private telephone exchange with operators to take 
down orders, &c., in shorthand. 

Messre. Hughes, Butterfield Bros., of Stechford, Birmingham, 
have established a department for the repair of accumulators and 
induction coils, as used for ignition purposes on motor-cars. 

In view of the increasing demand for their dynamos, motors, arc 
lamps, meters and switchgear in the Tyne, Wear and Tees districts. 
the Union Electric Oo., Ltd., have decided to open an office at 
43, Grainger Street, Newcastle-on-Tyne. This office will be 
under the direction of Mr. James Gilman, from the head office. 

Mr.. Albert Dickinson bas removed his electrical works from 
Armley to Dixon Lane Road, Wortley, and has started on a much 
larger scale to manufacture direct and alternating current machinery 
and accessories, under the same management. An order for a 
1 res D.C, dynamo bas been received from Mesers. Joshua Wilson, 
o ds. 

Mr. Edgar B. Ward, of Harrogate, has commenced business at 
Exchange Buildings, Eastthorpe, Mirfield, as an electrical engineer 


LIGHTING AND POWER NOTES. 


Barton-on-Irwell.—An application is to be made for a 
provisional order to authorise the Lincashire Electric Power Co. to 
supply electricity for public and private purposes within the rural 
district. 


Bath.—The E.L. Committee has passed a resolution 
threatening to place the matter of the consulting engineer's 
neay in presenting a report promised for December 7th last, before 
the T.O. 


Bishop Auckland.—The U.D.C. having received ex- 
planations as to the delay in carrying out the E.L. scheme, bas 
postponed taking proceedings to recover the value of the bond of 
£100 from the Durham County Electric Bupply Oo. An arrange- 
ment has been made to obtain a supply of electricity from the 
power station of the Cleveland Electrical Power Co. 


Brighton.—The town clerk, on the 19th inst., informed 
the T.C. that he had received the resignation of the consulting 
engineer to the electricity department, Mr. Arthur Wright. Mr. 
Wright, in his letter, did not give any reasons for his action, but it 
was generally understood in the Council to be in consequence of 


' the unjustifiable attacks recently made on him in connection with 


the new generating station at Bouthwick. If the resignation is 
accepted it will take effect on April 18th next. 


Cardiff.—The Corporation Asylum Committee, after 
inspecting three of the largest asylums in England, bas decided to 
install the E.L. at the new asylum. 


Chertsey.—The U.D.C. has resolved to approve of the 
M of the Woking Electric Supply Co. to extend the area 
of supply to the urban district of Chertsey. 

The R.D.C. has passed a similar resolution, but has excluded the 
parish of Chobham from the area of supply by mutual agreement. 


Continental Notes, — SPAIN. — Application has been 
made to the authorities of the Province of Drida for a concession to 
put down plant to utilise the water-power of theiRiver Begre in the 
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generation of electrical energy for lighting and power purposes 
in the little towns of Seros, Aytona and Mealcoreig. 
GzRwANY.—The establishment of a central electric lighting 
station at Halstenbek-Pellingen deri has been decided upon. 
Вигатом.—А number of the leading electrical engineering com- 
panies in Belgium have just formed a syndicate, under the style of 
the Mutuella Electrique, to undertake the supply of electrical 


energy for lighting and power purposes, at the forthcoming Liège 
exhibition. 


Dartford.—The U.D.C. recently refused to grant extra 
remuneration to Mr. Waterland, late electrical engineer, for doing 
what he claims to be the work of a consulting engineer during the 
time he held his appointment. Now Mr. Waterland's solicitors 
have informed the Council tbat they are instructed to take action 
to compel the payment of the claim made by Mr. Waterland. The 
Council will defend the action. 


Durham County.—The Sunderland District Electric 
Tramways, Ltd., has arranged a contract for the supply of electrical 
.power to the important collieries belonging to the Lambton Collieries, 
Ltd., which formerly belonged to the Earl of Durbam. It is proposed to 
utilise electrical energy for hauling, pumping, ooal-cutting, lighting 
and winding purposes, and for the em um works at Philadelphia. 
This innovation wiil make these collieries one of the most to- 
date in the country; they employ over 10,000 men, and have 
an output of over 3 million tons per annum. It is proposed to 
erect a large power station on five acres of land at Philadelphia, to 
supply the workings; and the tramways, of which over 12 miles 
are now fully completed, will be supplied with the neces 
sary power, as well as the U.D. of Houghbton-le-Spring and Hetton- 
le-Hole and the R.D. of Easington for lighting purposes, for which 
the company hss statutory powers. Energy should be available at 
a very cheap rate, the generating station being situated on the ooal- 
fields, and it will, no doubt, be taken advantage of by other indus- 
trial concerns. The contract has been arranged by Messrs. Harper 
Bros. & Co., consulting engineers, of London, and Messrs. D. 
Balfour & Son, engineers, of Newcastle-on. Tyne, and an immediate 
start is to be made with the construction of the power station. 


Farnham. — The Urban Council has decided to 
inform the Farnham and District Electric Bupply Co. that the 
Council will not offer any opposition to its provisional order, pro- 
videu that it agrees to insert a clause giving the local authority 
power to purchase the undertaking in 21, 28, or 35 years. 


Faversham.—The T.C. has altered the charges and 
rebates for energy as follows:—To oonsamers of 75 units per 
quarter, 6d. per unit, with a discount of 5 per cent. if paid within а 


"T a over 125 units per quarter, 5d. per unit; over 250 units, 
4 К 


.. Gravesend.—With regard to the opposition of the North- 
fleet U.D.C. to the T.O.'sapplication for powers to supply electricity 
to Nortbfleet, the T.C. has informed the B. of T. that the U. D. C. 
has done nothiug towards carrying out the Order, adding that it 
is unfair that a local authority which is unable or unwilling to 
give a supply itself, should prevent others from doing so. It is aleo 


pointed out that Northfleet’s terms for consent to the application 
are onerous, 


Heckmondwike.— The Council is seeking power to 
borrow £15,000 for the payment of contracts on hand in 
connection with the el undertaking, £7,500 being for 
future use. It is proposed to supply electricity in bulk to 
other townships, or direct to consumers in adjacent parte of such 
townships. Heckmondwike is bounded on one side by the Batley 
Borough, and on the other by the Liversedge Urban District. It is 
understood that the Bill will be opposed by the Batley Corporation 
and the Liversedge Urban District Council, and aleo by the York- 
shire Electric Power Co., who have all presented memorials com- 
plaining of non-compliance with the Standing Orders. 


Herefordshire.—The County Council Asylum new 
electric installation has been completed at a cost of £5,823, a saving 
of £177 over the estimated amount. 


India.— Bomsay.—From a local source we learn that the 
Brush Electrical Engineering Oo. has been making good progress in 
the erection of the new power house at Mazagon. Mesars. Callen- 
ders Cable and Oonstruction Co. had £20,000 worth of cables 
stacked on the Crescent recently. Plans for the laying of the 
cables were deposited with the municipal authorities, and the 
company was only awaiting their approval, in order to 
_ commence work. It is expected that energy for lighting the Fort 

will be available at the end of the present month. 

KASHMIB.—According to the Madras Mail, the power station in 
counection with the large project for supplying the district with 
electric power will probably be erected at Rampur on the Jhelum 
River, where, with a six-mile feeder channel, it has been found 
practicable to obtain a fall of about 450 ft., giving 100,000 н.р. with 
the minimum flow of the river. It is suggested, as possible, that 
the Kashmir Railway of 180 miles in length, will be operated by 
electricity, and that power for industrial purposes will be available 
at Srinagar, Abbottabad, Murree and Rawalpindi. Electrically 
operated dredgers are projected for deepening the river in the 
Kashmir Valley, to minimise the floods which now devastate the 
place periodically. 

Nitra ConprrE Facrory.—The Advocate of India states that 
Major-General Bir Edmund Ellis, on November 19th, opened the 
hydro-electric installation in connection with the Government 


cordite factory. Sir Edmund stated that from this factory, 
ammunition, cordite and cartridges could be supplied to all the 
troops in India. The factory is situated at Aruvankad, 
hoase at Katary, in the Nilgiri Hills. The work has been carried 
out by the General Electric Co., “of England,” under the direction 
of Mr. Molesworth. 

GT I. Px. Rartway.—A new train of six bogie coaches has been 
recently built for suburban service at Bombay, and is 
lighted throughout by electricity on the Vicarino system. The 
storage batteries used are of a special train lighting type, supplied 
by the Bombay Electric Co. Electric fans are also provided on the 
first-class coaches. Other trains, similar to the above, are now under 
construction. 


JAMALPUR.—The provision of electrie power for the locomotive 
workshops of the E.I. Railway, bas been sanctioned at a cost of 
2 lakhs 60.000 rupees. 


Kent.—At a conference of Kent public authorities, con- 
vened by the Bromley it has been decided to oppose 
the City of London Electric Power and the Administrative County 
of London and District Electric Power Bills. 


Lendon.—1,.C.C.—The Theatres Committee reminded 
the Council of the regulations which require that two systems of 
lighting should be provided in puces of public entertainment, and 
that if two systems of electric lighting are given, the supply should be 
obtained from separate companies. In thisconnection the Committee 
stated that the Charing Cross and Strand Oo. had asked that the 
two systems which it had made каеш to supply, might be 
regarded as complying with the regulations of the Council. The 
company was able to supply not only the exit and corridor lights as 
required, but also with complete alternative supplies, respectively 
available by means of change-over switches on the two systems, for 
the entire installation. One source of supply was the company’s 
generating station at Lambeth, and the otber its station at Bow. 
The Committee recommended the Oouncil to approve the scheme 
of dual service for a period of three years on the following 
conditions : — 

1. That at least опе sub-station, such as that of Short’s Gardens, 
in addition to St. Martin’s Lane, be maintained and kept at work 
at all times. 

That tbe “ ordinary " and the “theatre” sets of mains, and the 
machinery and apparatus connected with them be kept 
absolutely and entirely separate and distinct, and both always 
available. 

2. That whore this separation is not at present complete, it shall 
be made so. 

3. That the feeders and other mains on each system will be able 


‘at all times to carry the extra load in the event of the otber system 


breaking down from any cause, and that the plant supplying these 
two stations will also be adequate for the maximum load which can 
come on it, under suck circumstances. 

4. That sufficient power be always maintained at Bow, to meet 
any possible demands on the "theatre" mains owing to a break 
down at Lambeth. 

5. That the duly autborised officers of the Council be allowed to 
inspect these stations and sub-stations from time to time, without 
notice being given in advance of such inspection. 

6. That it be understood that the above conditions are to be 
vead as having been drawn up with the object of ensuring that a 
separate supply from two independent sources shall always be avail- 
able for instant ose at all theatres and places holding music or 
dancing licences, and that the separation of the two systems shall 
be so complete that no break down in one shall involve the extino- 
tion of the other supply. 


PoPLAB.—4Às a reason why no money should be transferred to 
the rates from the present credit balance of the electricity under- 
taking, the borough electrical engineer has reported to the Finance 
Committee that it is not advisable to assume that the profits this 
year will meet all liabilities on account of capital charges; repay- 
ments of loans muss be paid out of the surplus to March last. 1f repay- 
ments had not been deferred from 1901-1902-1903, there would have 
been a deficiency of £2,455, instead ofasurplus, asat present, of £6,893. 
The repayment of loans this year amounted to £3,045, as against 
£808 for last year, and the amount of repayment deferred until next 
year is £1,777. The sum due for 1905-6 on moneys borrowed, 
will amount to £4,363. The public lighting is not dealt with, this 
having been transferred to the general borough fund as from April 
last. On the reduction in price of energy for public lighting, 
up to September 30th, a saving to the borough of £1,049 has been 
effected, and the reduction in the power rate to consumers, will, 
it is estimated, reduce the revenue by about £700. 

The Blectricity Committee has adopted the recommendations of 
its electrical engineer, to extend the plant at the generating station, 
ie, by a new boiler at a сові of about £2,500; ash elevator, £80 
and steam feed pump, £350. : 

In connection with tests being conducted on Nernst lamps for 
public lighting, two streets are to be lighted by j-ampere lampe 
to enable comparison with j-ampere lamps installed ın an adjoining 
street. 15 more arcs are to be erected for street lighting 
at Millwall, at an estímated cost of £375. 

HaMMERSMITH.—A main is to be laid to supply energy to the 


railway arches, Wood Lane, at an estimated cost of £680. £499 is 


to be spent on providing a transformer pillar and & main to supply 
the London Bishopric Estate. | 

Tbe Daily Telegraph says that the electric light aud power plant 
of the new Clement- Talbot Motor Works in Ladbroke Grove is very 
extensive and complete. Messrs. Willans & Robinson bave supplied 
one of their " Rugby” vertical gas engines. It drives a Siemens 
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six-polar, continuous-current, shunt-wound dynamo. Messrs. 
Bergtheil & Young have supplied an 8-xw. dynamo-driven by a 
14-н.р. National gas engine. There are threv—20 Н.Р. motors in 
‘the machine shop, one of Б{-н.Р. driving a pump in connection with 
the eand-blast plant, a 10-н.р. motor for driving a ventilating fau, 
and others for various e e There are 80 Bandy 1,000-c P. arc 
lamps for lighting the workshops, and 200 incandescents for lighting 


the offices. А gas producer plant of 500-н.р. capacity bas been 


installed by Messrs. W. F. Mason, Ltd. 

Ватнклг GaEEN.—A report was presented from the conference 
held at Shoreditch, with reference to various electric power Bills which 
are to be presented in the ensuing session. That conference was 
unanimous, and it was agreed to appoint a joint committee to oppose 
the Bille. It was thought, however, that it would be better for the 


Council to hold its hand fora while and see whether, as last year, 


it could get the London County Council to include it in its opposi- 
tion. The matter was referred to the Law and Parliamentary 
Committee. 


London Electric Power Bills.—The Middlesex D.C.'s 
Association held a meeting on the 9th inst, when representatives 
of the Borough of Ealing, the U.D.C.'s of Acton, Chiswick, Feltham, 

8 Hanwell, Heston and Isleworth, and Twicken- 
ham, and the Btaines R. D. O., were present, and discussed the above 
Bills It was resolved, if possible, to promote a joint opposition, 
the expenses to be divided on the basis of the assessable value. 


Neweastle.—A deputation recently waited upon the 


Ciy Lighting Committee of the Corporation, and urged the 
desirability of an extension of the electric street lighting, consisting 
of 180 lamps for Callowgate, Elswick Road, and Barrack Road. The 
Tramways Committee already supply 200 arc lamps at a cost of 
£15 10s. per annum each, but if they were allowed to take over the 
extra 180 lamps, the charge would be reduced to £12 each. The 
subject was adjourned for consideration. 


New York City.— Evidence is being collected on the 
alleged excessive cost of public electric and gas lighting, but no real 
information from the representatives of the New York Edison Co. 
is to bs obtained. Mr. Charles E. Phelps, of the Municipal Lighting 
Commission of Baltimore, Md., has testified that New York pays 
abost 40 per cent. more than that city for ite electrical supply. 
ч of comparative cost have already been published їп these 

апа. 


Rawtenstall.—Another six months’ extension of time 
for carrying out the E L. provisional order, has been granted to the 
T.C. by the B. of Т. 


Raacorn.— In the London Gazette for January 24th 
the fall terms are given for the transfer of the U.D.C.'s prov. order 
to the Merrey Electric Supply Co., of Liverpool. 


St. Andrews.— The T.C. has decided, before considering 
the matter of street lighting by electricity, that a deputation shall 
visit Edinburgh and Dalkeith to obtain information. 


Seath Bank.—The Cargo Fleet Iron Co., Ltd., has 
offered to supply electricity in bulk to the U.D.O. at a cheap rate. 
The Council i decided to ascertain what would be the cost of lay- 
ing down distributing plant. 


Seuthampton.—The borough electrical engineer in a 
report recently issued gives the cost of the construction of the new 
generating station on the Western Shore. The total being £21,955, 
which exceeds the lcan obtained by £4,370. The building cost 
£15,192, piles and concrete mattress and foundations £3,456, and 
chimney £3,285. L G.B. sanction is to be obtained to borrow 
£6,300 to cover the exoers expenditure over the loans sanctioned. 


Seuthend.—The T.C. has decided to erect an additional 
10 arc lamps for street lighting, at a cost of £128. 


Stearbridge.—The U.D.C. has resolved to give general 
support to the Bill being promoted by the Midland Electric Cor- 
potation, to enable it to supply energy in bulk within the 
Council's area. 


Swansea. The Electricity Committee bas resolved that 
м from April 106 next the charges for electricity be as follows: 
Fer lighting, 6d. per В. of T. unit for the first hour's daily con- 
semption of the maximum demand, and 2d. per unit subsequently, 
provided that in no case is the charge to exceed 5d. per unit; for 
power, 2d. per B. of T. unit for the first hour, and afterwards 14d. 
per mit. 


Taunton.— The T.C. has arranged with Messrs, Langdon- 
Davies for the supply of motors on sale or hire or bire-purchase. 


Whitwell.—A public meeting has been held to consider 
the advisability of forming a company to provide electric lighting 
із бе village. Mr. Mountain, of Hudderefield, has prepared two 
Кене. The matter was adjourned for farther consideration. 


Willesden.—A memorial has been presented to the 
Examiners of Private Bills in both Houses by the U.D.C. against 
tbe Metropolitan Railway Bill, in regard to Clause 35 of that Bill. 
By this clause it is proposed to enact that: "The company may 
eater into and carry into effect agreements with any other railway 
Company or any company fcr the time being authorised by special 
Act of provisional order confirmed by Parliament to supply elec- 
tricity, for the supply of eleotricity for traction, lighting, or other 
parpoeer.” The D.U. contends that this clause proposes to repeal, 
without proper notice, the proviso to Clause 31 òf the Metropolitan 
Railway Act, 1902, which i» as follows: '' Provided taat the com- 


pany shall not use, or supply for use, in the Parish of Willesden elec- 
tricity or electrical power except for the purpose of their own 
undertaking." Any proposed alteration or repeal of this proviso 
ought, it is contended, to have been served upon the memorialists, 
and the failure of the company to do so is, it is alleged, a non- 
compliance with the Standing Orders. 


TRAMWAY AND RAILWAY NOTES. 


Barry.—A movement is on foot to promote a Bill in 
Parliament next session for the lighting of the district with elec- 
tricity, and the establishment of electric tramways. 


Belfast.— A partial beginning of the conversion of the 
tramway system was made on the 23rd inet. by the contractors, 
Messrs. J. G. White & Co., London. 


Birmingham.—The Dolter Electric Traction Co., Ltd., 
are this week exhibiting & working model of their surface- 
contact system as at present in use in Paris ard Dresden, 
and about to be installed at Torquay. The company offer, 
it is understood, to work an experimental line in Birmingham on 
easy terms, should they be able to secure the favour of the City 
Council The Tramway Bill commits the city to no particular 
system. | 


Bradford.—The City Council recently discussed the dis- 
cretionaty powers of the general manager of the tramways depart- 
ment to suspend or discharge employés. The Tramways Committee 
has since decided to allow the principle of appeal to the Committes 
in cases of dismissal, and a sub-committee, including the chairman 
and deputy-cbairman, was appointed to formulate rules under which 
appeals may be entertained by the Committee. 


Dudley.—4A fire was discovered on Thursday morning 
last week, in the tramway dey dt, and before it was extinguished 
damage was done to the extent of between £400 and £500. 


German Railways,—It is stated that numerous 
schemes are in contemplation for the construction of electric rail- 
ways in Germany. These include the following lines: — Berlin 
Hamburg, Frankfort—Wiesbaden, Cologne—Diisseldorf, and 
Leipsic— Halle. 


Germany.—Electric tramways are to be constructed in 
the Aix-la-Chapelle district, the length aggregating 66 kilometres. 


Glasgow.—The generat manager of the tramways has 

been instracted to proceed with the construction of the remaining 

rtions of the tramways in Clydebank authorised by the Clydebank 
argh Tramway Order, 1901. 


Gorton.—The U.D.C. is seeking powers to construct 
tramways (single track with passing places) from the Manchester 
city boundary, along Gorton Lane and Wellington Street to Hyde 
Road, and from Hyde Road along Reddish Lane to the boundary of 
the Gorton Urban District. 


Huddersfield.—The tramway receipts for the nine 
months ending December 31st were, according to a report lately 
presented to the Town Council, £54,095, and the balance of profit, 
after payment of interest on capital and allowing £7,991 for 
redemption of debt, was £8,857. No provision, however, is made 
for depreciation. This is said to have been Huddersfield’s best 
reoord. 


India.—The Simla Municipality has voted funds for the 
construction of a mono-rail tramway from Sanjculi to the Simla 
Ridge. 

Italy.—A company has just been formed in Brussels 
with a capital of £50,000, to be known as La Compagnie Italo-Belge 
des Tramways Electriques de Verona, to construct and work a 
system of electric tramways in the town of Verona. The object of 
the company is to aacuire the tramways (about 4 km. in length) in 
tbe town of Verona and convert the same to electric traction on the 


` overhead system and to construct a farther 4 km. of lines. 


Lancaster.—The Tramways Committee is considering 
the desirability of running motor 'buses in portions of the town not 


" tapped by the trams at present. Tenders are to be invited for the 


removal of tho tramcar-shed to the upper end of Tburnham Street. 
The estimated cost is £1,100. The car-shed at present occupies 


part of the site of the new town ball. 


Metropolitan Railway.—The report for the last half- 
year sta'es :—" The installation at the power station, Neatdep. is so 
far completed as to enable a service of passenger trains to be run 
between Baker Street and Uxbridge, and the number of such trains 
is being gradually increased. This working was commenced оп 
January let, and it is intended shortly to rua the whole service on 
this section by electrically-driven traine. The work on the inner 
circle is being proceeded with rapidly, and electric traction will 
follow on there as socn as the equipment is finished.” 


New South Wales.—The Sydney tramway revenue for 
the December quarter was £290,926, compared with £207,667 for 
tfe same quarter in the previous year. The expenditure was 
£190,113, compared with £179,642. 
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New York City.—The * Hudeon Companies hag been 
incorporated, with a capital of $21,000,000, for the purpose of 
acquiring the property of the two tunnels now in course of construc- 
tion under the Hudson River to connect Manhattan with Jersey 
City, and to bs used for electric traction. The same company will 
also construct certain subways authorised in New York City to 
connect with the tunnels. These tunnels are entirely independent 
of the double tunnel of the Pennsylvania Railroad. The oonstruc- 
tion of the Pennsylvania Railroad tannel is under the control of 
Mr. Charles M. Jacobs, an Englishman, who has been associated for 
many years with the enterprises of Sir Weetman D. Pearson. Mr. 
Jacobs has introdaced into his present work several English 
methods. | 


Walsall.—The report of the Tramways Committee on 
the past year’s working of the municipal trams bas just been issued ; 
the accounts, which are made up to December 31st, show a 
profit of £2,269 after payment of all charges, including interest and 
provision for sinking fund. The profit, the Committee strongly 
recommends, should be carried to a reserve fund, as it believes it will 
be a s und policy to build up such а fund to the maximum amount 


allowed by the Walsall Corporation Aot. 


West Ham.—At the meeting of the Corporation on 
Tuesday, the town clerk reported that the B. of T. had sanctioned 
the borrowing of the following sums for eleotrifyjing the High 
Street, Romford Road, and Leytonstone Road lioes of tram- 
way :—£29,850 for the permanent way; £10,100 for electrical 
equipment; and £18,550 for the provision of cars. 


Wigan.—A poll of the ratepayers is to take place on 
various schemes involving an expenditure of money by the T.O., 


among them being the proposed purchase of certain sections of the 
South Lancashire tramways. 


TELEGRAPH AND TELEPHONE NOTES. 


French Submarine Cables.—In the course of an 
interesting article on this subject the Morning Post of January 16th 
says :—“" There are indications that renewed pressure is to be 
brought to bear on the French Government in connection with the 
question of the French submarine cable system. In November, 
1903, the Chambers voted a Law authorising an expenditure of 
22,975,000 fr. on the construction and laying of four submarine 
cables, which were eventually to form part of a scheme for endowing 
France with a general system of submarine telegraphs which would 
free her from her depeadence on the British systems. These lines 
were (1) from Brest to Dakar, on the West Coast of Africa; (2) 
from Madagascar to Réunion; (3) from Réunion to Mauritius; 
and (4) Saigon to Poulo-Condor and Pontiauak. The lines from 
Brest to Dakar and from Madagascar to Réunion, going from 
French territory to French territory, were to be worked by 


: the State. · This programme was far from satisfying the demands 
- of the more insistent advocates of cable extension, but the complaint 
is now being made that even this modest and insufficient ман 


ent 
is not being put into execution with anything like the promptitude 


. which the importance of the matter demauds. 


" M. Jacques Siegfried, who has from the first been prominent in 


pressing this matter on the attention of the Government, bas recantly 


prepared a report for submission to the Committee of Foreign Com- 


` merce inviting the Committee to adopt a resolation to the effect 


that, the projected construction of a system of cable communication 


: 


being a question of national defence, the Committee directs the 


. attention of the Minister of Commerce, Posts and Telegraphs to the 


urgency of the work. 
* To bring into relief the apathy of France, M. Siegfried briefly 
in review the additions which other countries have made to 


Their submarine cable systems during the past four years. Between 
. 1901 and 1904 Great Britain has constructed a new cable 7,530 miles 


in length between South Africa aud Australia, and has linked Van- 
couver with Australia by a trans-Pacifio line 7,500 miles in length, 


· thuscompleting the girdling of the globe by a British line. Thus, 


against the 1,204 miles constructed by France, Great Britain has 
constructed 15,300 miles of new cables. The United States, during 
the same period, has laid down a cable 7,840 miles long, between 
Ban Francisco and the Pailippines, which it is proposed to continue 
to China and Japan. But it is the advance made by Germ ny to 
which M. Siegfried directs special attention, for Germany is, he 


says, literally taking the place which France ought to occupy in 
respect of submarine communicatione." 


Glasgow Telephones.—The genera! manager of the 
Corporation telephones bas been instruoted to appoint a switch-room 
superintendent at a salary not exceeding £3 a week. 

The Sub-committee has recommended (1) that the present call- 
wire system should be gradually superseded, and that in lieu thereof 
the automatic calliog and clearing lamp system should be adopted ; 
(2) that, ia the first place, the new system should be applied to the 
Hillhead Exchange, the probable cost of which is estimated at 


£1,500, and (3) that offers be invited for carrying out the necessary 


works. 


India.—To meet the growing traffic, the "Telegraph 
Department is carryiog out large extensions to the extent of a total 
length of about 7,500 miles of wire throughout India and Barmah. 
There has been a large increase in telegraphic messages since the 
introduotion of the 4 аппа rate. 


Time Signals.—The Daily Graphic states that time 
signals were sent on New Year's Eve from the Washington Observa- 
tory to the Sydney Observatory, with the co- ation of the tele- 
graph administrations concerned. The mean time occupied in the 
transmission of four signals was 314 seconds. The mean of three 
signals was 2°90 seconds. The distance between Sydney and 
Washington is over 12,000 miles. 
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Nigerian Telegraphs.— The Standard says that Captain 
1 


J. P. Moir, D.S.O., R.E., who is being dispatched by the 


Office in charge of the telegraph construction in Soutbern 

will leave England on Saturday for Lagos. He will be followed 
in a fortnight by a party of non-commissioned officers, who will 
supsrintend the working parties on the line of construction. The 


. actual work of constraction will begin in March with the lines om 


the delta of the Niger, so that the portion of the work in the 
swampy country can be got well in hand before the rains commence. 


The work involves the erection of some 400 miles of telegraph line, 


and will occupy a year. When completed, Calabar and Lagos will be 
connected by land wires, independent of the existing sea cablea. 
From a point on the line between Calabar and Bonny the line will 
be carried to Onitsha, on the Niger, and thence to Benin, Warri, 
aud Lagos, where it will effect a junction with the telegraph lins to 


Kano and Sokoto. | 
(Continued on page 147.) 
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THE ELECTRIFICATION OF THE METROPOLITAN RAILWAY. 


(Concluded from page 64.) 


Тнк switchboard, which is illustrated herewith, is of the ment board, fitted with ammeters and voltmeters, power factor 
desk type with an inclined top. On this is fixed the remote indicators, indicating and integrating wattmeters, excess 


control apparatus 
for operating the 
main alternator, 
feeder, and field 
switches, and the 
electrically operated 
resistances and tur- 
binegovernors. On 
the top of the desk 
із drawn a diagram 
of the connections, 
showing the genera- 
tors, bus-bars and 
switches, and thus 
the attendant has 
always before him 
& clear representa- 
боп of the con- 
ditions under which 
the station is work- 
ing; this is a very 
commendable fea- 
tare, and one that 
might be adopted 
with advantage in 
all stations of [апу 
considerable size. 
Behind the desk 


is seen the instru- 


id current relays, &c. 


Indicators on 
the control board 
automatically show 
the position of each 
of the switches 
electrically con- 
trolled therefrom. 
The switchboard 
connections are 
shown in the accom- 
panying diagram 
(р. 142). It will be 
seen that there are 
two sets of main 
bus-bars, to either 
of which the gene- 
rators may be con- 
nected with the 
aid of two switches 
in series; the 
one next to the 
machine is a 
simple main cir- 
cuit oil-break 
switch, and the 
other, between 
this and the bus- 
bars, is the selector 
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switch for connecting tbe generator to either set of 
bus-bare. In addition, isolating switches are provided and 
placed, electrically, right on the bus-bars to allow for the safe 
inspection or repair of the controlling apparatus. By closing 
both of the selector switches it.is possible to operate with 
both sets of bus-bars in parallel. 

The same arrangement holds good in the feeder circuits, 
which, as shown, may be connected to 
either or both sets of bars. On the 
separate rheostat or control board there 
are duplicate sets of D.C. bus-bars, 
from which the exciting current is 
taken through two main double-pole 
quick-break switches to the generator 
field. . These two switches are elec- 
trically-operated, and may be used 
either singly or in parallel. In oon- | 
nection with them the usual discharge 
resistance is provided. A field ammeter 
aud an electrically-operated regulating 
resistance complete the equipment for 
each generator exciting circuit. 

One of the acompanying views shows 
the brick compartments, which contain 
the bus-bars and their connections, 
together with the exciter board, and the | 
rheostate for the field magnet circuits of | 
the exciters and generators respectively ; 
another (p. 145) shows some of the 
high-pressure oil switches, which are 
closed by long-pull solenoids, and opened | 
by tripping coils which actuate the hammers seen in the 
illustration. These switches are situated on the floor below 
the switchboard gallery, and below this again, on the same 
floor level as the generators, are the generator main switches. 
Here also are the transformers, rotary converters and switch- 
gear forming the Neasden sub-station plant. 

The arrangement of the outgoing feeders is shown on one 
of the diagrams given on p. 142. 


EAST BUS. 


SWITCHBOARD AT HARROW BUPB-STATION. 


At the present time the sub-stations are not all completed, 
but ultimately there will be nine, which will come separately 
into use as occasion requires. They will be equipped as 
follows :— 


Ruislip .. Two  800-Ew.rotaries with transformers, &c. 
Harrow és e Two 54 n ^ í 5 
Finchley Road  .. Three „ „ ji ió " "i 
Gloucester Road.. Three „ „ i i ü i 
Baker Street .. Three 1,200 ,, ii " i Чү” 


When extensions become necessary, Baker Street, ‘Finchley 
Road, Harrow, and Ruislip will each be allotted another 
rotary converter of similar size to those originally installed. 

From the power station four cables run to Harrow, two of 
which continue to Ruislip. In the other direction, five run 
to Finchley Road, where one ends and another is tapped off, 
continuing its course with the remaining three to Baker 


WEST BUS 


H.T. Bus-BAB8 AND Exorrer Волар. 


Street, where they terminate. From Baker Street eight 
cables run to the other four sub-stations of Gloucester Road, 
Bouverie Street, Euston Road, and Moorgate Street, two 
feeders to each ; thus, Baker Street, when finisbed, will be 
a highly important station, as it will control all the Metro- 
politan Inner Circle traffic. с. 
The whole of the cables have been supplied by the British 
Insulated and Helsby Cables, Ltd., of Prescot ; they include 
about 75 miles of 
' three-core 11,000-volt 
three-phase armoured 
cable, laid on the solid 
system from Uxbridge 
to Finchley, Road, and 
on bracketa from there 
to Baker Street, as 
well as in the circle 
tunnels, 

The 11,000 - volt 
three-phase current is 
transformed down and 
converted to D.C. at 
approximately 600 
volts by rotary con- 
verters. Though the 
sub-station equipments 
vary in size according 
to their position on 
the line and the load 
that they will have to 
carry, the plant 18 
identical in type and 
as far as possible in 
arrangement, having 
all been designed and 
installed Бу бе 
British ` Westinghouse 


ме ap ^ 
and 1,200 xw., have 
reapectively 10 and 12 poles, and run at speeds of 400 and 
388 r.p.m. The transformers used in connection with 
them are of 800 Kw. and 485 Kw. oapacity per phase, and 
are of the oil-insulated self-cooling type. 

A good idea of the general lay-out of the sub-stations 18 
conveyed by the vertical section on p. 147. The rotaries 
occupy the ground floor, and in some cases a railway siding 
is brought right into the building in order to facilitate 


. the erection and replacement of machinery. 


Oo. The two sizes 
of -rotary converters - 
800 KW. 


il . 
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The switchboards, oil switches, and transformer chambers 
take up by far the greatest space, and are arranged in the 
manner indicated in the illustrations. Each transformer is 
placed centrally in a separate well-ventilated chamber, with 
its low pressure side facing the door, and a large air shaft 
common to all the chambers provides for a through'draught. 
In the ceiling of the chambers, which 
is the floor of the upper gallery, large 
iron manholes are inserted to allow 
of the transformers being withdrawn if 
necessary; а hand-power travelling 
crane being in most cases provided 
for this and other similar purposes. 

Оп the ground floor, behind the 
transformer chambers, is a passage 
containing the high-pressure oil-break 
ewitches, and at the back of this are 
the cable ducts through which the 
11,000-volt feeders enter the building, 
and the track feeders leave it. The 
lightning arresters are situated here, on 
the end of each cable, in separate brick 


partitions. 

All the high-pressure switches are 
hand-operated throngh gearing by 
means of levers placed close to the 


€ “ the upper gallery, and in the 
those used in the rotary 


| 


| 


> bh ee 


— are provided with time 
limit relays, while automatic reverse 
eurrent relays are installed in con- 
nection with the p.c. feeder switches. 

Electrical tripping arrangements 
are placed both on the switchboard panels on the gallery, 
and on the main levers. 

The high-pressure bus-bars, of thin copper strip, are con- 
tained in brick chambers situated directly over the oil 
switches. They are supported on substantial and effective 
insulators, and access is сеець them through iron doors, 
normally closed. ! 


INTERIOR OF SuB-STATION AT FINCHLEY ROAD. 


ae ressure and operating switchgear is contained on 
e panels, placed well in front of the bus-bar 
— the upper gallery. They are very ornamental 

in appearance, and quite simple in electrical design. 
Referring to the view of the Harrow board, the first panel 
on the left contains sundry measuring and synchronising 


to wi 


instruments, the next three the rotary converter А.С. 
side starting, motoring and switching gear. Following these 
are three panels for the p.c. side of the rotaries, containing 
circuit-breakera, shunt-regulating resistances, &, and next 
the 11,000-volt feeder and four track feeder panels. 


The lighting of each sub-station is effected from a 


LE 


"PL. 


C 


ELECTRICALLY CONTROLLED H.T. OIL SWITCHES AT NEASDEN. 


separate small transformer tapped direct off the feeders, and 
in addition an efficient gas supply is laid on to cope with the 
remote possibility of entire failure of the current. This 
latter point is an example of the forethought that has been 
brought to bear on the de:ign and construction of the sub-sta- 
tions, where reliability has been made the essential feature. 
The low-pressure lead-covered rubber-insulated cables for 
making the connec- 
tions with the positive 
and negative rails were 
supplied and laid by 
the British Insulated 


and Helsby Cables, 
Ltd. 
The new rolling 


stock of the Metro- 
politan Railway is all 
of the corridor type, 
with longitudinal and 


transverse seats. Hach 
car is 524 ft. long, 
and is megfinted on 


two pressed steel, four- 
wheel bogie trucks of 
English manufacture ; 
its weight is ap- 
proximately 39 tons. 
Each motor- car, of 
which there are two 
in a train of six 
coaches, is equipped 
with four 150-H.P. 
ironclad British West- 
inghouse railway 
motors, one for each 
axle of the truck; 
there will therefore 
be the unusual 
amount of 1,200 H.P. 
available for pro- 
pelling the train. 

The collecting gear carried on the motor car is installed 
on both sides, as the current rail is not always on the same 
side, and a similar arrangement is fixed to a beam in the 
centre of the truck for making contact with the return rail, 
which is insulated, and is not connected with the track rails. 

The Westinghouse quick-acting brake is fitted to all the 
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trains, and works automatically in conjunction with the unit 
switch arrangement of control. 

The power and lighting wiring of the cars is carried out 
vpon the soundest principles, with all conceivable precautions 
against fire. The cables are laid in asbestos groovee, 
filled in with a E 
fire-proof com- 
position supplied by 
the Calmon As- 
bestos and Rubber 
Works, and covered 
with sheet asbestos. 

Tbe internal 
arrangement of the 
cars has been well 
considered, and the 
scheme of decora- 
tion is of a 
high order. First 
and second-class 
cars have been pro- 
vided, differing but 
little in their 
appearance. 

Sliding doors 
are fitted at the 
ends of the cars, 
and patent swing 
gates give ready 
and ample access 
to the station 
platforms. All 
the rolling stock 
has been built 
at Birmingham 
and Manchester by the Metropolitan Amalgamated. Railway 
Carriage and Wagon Co., Ltd., under the immediate super- 
vision of the railway company’s carriage and wagon superin- 
tendent, and the entire electrical equipment has been designed 
and installed by the British Westinghouse Co. 

All the electric trains on the Metropolitan Railway will be 


IxTERIOR oF ÉLBOTRIO Tram. 


The master controller ів remarkable for ite small size and 
compactness. It operates the air-valves of the turret con- 
troller by aid of a 14-volt current taken from a small storage 
battery on the car. It has five notches for both forward 
and backward! running, in addition to the off or neutral 
ШЕ The move- 


troller handle to the 
first stop sets the 
emergency brake 
valve; the second 
sets the reverse 
—a piece of 
apparatus for con- 
trolling the direc- 
tion in which the 
car is run — and 
pute on the main 
supply current; 
the third, or shunt- 
ing notch, connects 
the motors in series 
with all resistance 
in; the fourth 
brings the auto- 
matic accelerator 
into play, whieh 
closes the switches 
of the turret con- 
troller in their right 
order, unless 
checked by what is 
termed the limit 
switch; and the fifth, 
opening ай the 
pneumatic switches that have been closed, and simultaneously 
throwing in others, connects the motors in the first parallel 
stage with resistance in circuit. 

The limit switch accelerator, which is а very important 
part of the apparatus, automatically closes the turret con- 
troller switches one after the other up to the eighth resistance, 


Егюотвїо Train IN Одв-внег AT NEASDEN. 


operated by means of the Westinghouse unit switch 
system of control, a full illustrated description of which 
appeared in our issue of July 29th, 1904, Vol. 55, pp. 179— 
182. It consiste essentially of two parts, the pneumatic turret 
controller carried under the body of the motor-car, and the 
master controller placed in the driver's cab. | 


or last series point. After the movement of the master 
controller to the fifth notch has effected the change from 
series to “parallel, the , automatic accelerator iagain come 
into play and limite the rate at which), the n 
changes in connections are made to attain full speed. 
The overload and no-voltage return relay is in electrical 
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connection with the 
actuating magnet 
of one of the pneu- 
matic cylinders of 
the turret controller 
which operates the 
main circuit- 
breaker. To pre- 
vent damage from 
a resumption of 
supply after any . 
interruption, sun 
as a break in the 
third rail or per- 
sistent bad contact 
in the collecting 
shoes, the no- 
voltage part of this 
device returns the 
controller to a 
position in which 
‘some considerable 
amount of resist- 
ance is in circuit, 
allowing it to be 
gradually and auto- 
matically cut ont 
when the current 
comes on again. 
Sudden interrup- 
tions and resump- 
tion of supply, such 
as occur when the 
collectors pass over 
points or crossings, 
do not affect 
the relay, it 
being arranged to 
work too slowly for 
this, 
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Three of the most 
important points in 
the control equip- 

ment of these cars are as follows. The possibility has been 


] те з= that through accident or sudden illness the 


ег may let go the controller handle, in which case, 
cial! y under the latter circumstance, grave consequences 
‘ensue. This is provided for by means of a strong 
ng оп, which, when the handle is released, returns it 
е ne al position, interrupting in passing ‘the circuit 
ап electro-magnet attached to the air-brake. This opens 
are in the main pipe of the system, allowing the air 
escape, and the brakes to be immediately applied over the 
i of the train. In the ordinary reversing of the 
an, arrangement does not operate, provided the 
jl is | uickly over the neutral point. 
eun 1 is that which prevents any harm 
the motors if the operator moves the controller 


»conc 


ine do re 


dle e rapidly over to the full parallel position. In such a 
, ey "s 1 of the turret controller does not 


— of the human element to a very low 
not only in greater safety and comfort to 
ingers, but in considerable economy in power consumption, 

iting to as much as 10 or 15 per cent. over that 
ned by о Pale e AA methods. | 
е third provision ів a system of interlocking between the 
fol'equipment and the power brakes, whereby the con- 
| throughout the entire train are opened automatically 
'ben th yas are applied, no matter in what position the 
iriver may hold the master switch handle. 

À very fine car-shed has been built by the company at 
Neasdea, and is partly seen in the view on p.146. In 
conclusion, we have pleasure in acknowledging our indebted- 
ness to Mr. A. C. Ellis, general manager of the Metropolitan 
Railway, for affording us facilities to visit the power station 
and sub-stations, and to obtain photographs. The chief 
electrical engineer is Mr. C. Jones, and the consulting elec- 
trical engineer is Mr. Thomas Parker. 


AIR SHAFT 


800-K W. 
ROTARY CONVERTER 


55 CABLE | оистз 3 


METROPOLITAN RAILWAY: VERTICAL SECTION or SuB-sTATION. (See р. 144.) 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 142.) 
Telegraphic Interruptions and Repairs :— 


| CABLES, . ImrEgRRUPTED, REPAIRED, 
Trinidad-Demerara (No. 1) .. „„ Aug. 26, 1901 .. 
Dominioa-Mar unique ee oo ee „ Мау 7, 190 ee 
Bt. Lucia-Martinique . ee ee ve oe * 3 ee ов 
ee „ә ee Aug. ee eo 
Issa (Yemen) Camaran ee T ee Oct, 22, 1902 T T 
re b. K Me · : 
os x ee [IJ ee e . [IJ ee 
Closed { Port Arthur-Ci ifa „ os ee Mar. 9, 1904 ч 
Paramaribo-Cayenne өө өө oe .. July 18, 1904 .. ee 
Sitka-Valdez Ф» - - өө „„ Nov. 11, 1904 .. os 
Cape Haiti-Puerto Plata T .. Dec. 25, 1904 Dec. 29 
. Jamaica-Colon .. [ Jan. 5, 1906 PT 
- Indo-European (Lowestoft- Emden), Jan. 20, 1905 Jan. 20 
LANDLINES, 
Cartagena-Baranquilla Dec. 8, 1900 ee 
Puerto-Barrios ia July 28, 1902 ee 
Kertch-Soutehoum * Sept. 27, 1904 * 
. Bhamo route beyond Tali .. Jan. 15, 1905 .. ee 
Rome-Pera „Jan. 16, 1905 PUN 21 
vía Batoum- Elarich- Fao-Hanekin . . Jan. 16, 1906 á 


Telephones and Rural Misteri t — Lord 
Stanley, the Postmaster-General, was, on Thursday, to receive a 


‘deputation on the subject of the disfigurement of commons, open 


spaces, and places of natural же by the erection of lines of 


poste and wires. 


Wireless Telegraphy. — The U.S. Government has 
ordered that noon time signals are to be sent from the Brooklyn 


- Navy Yard by wireless telegraphy to ships at sea. 


Lieut. Peary anticipates being able to keep in touch with civilisa- 
tion during hís coming voyage to the North Pole by means of a 
number of wireless stations to be established at suitable points 
along his route. 

Wireless telegraph communication on the Telefunken system 
will shortly be established, says the Standard, between Berlin and 
Vienna by the German Wireless Telegraphy Co. 

Oar New York correspondent says that a suit is pending between 
the Marconi and De Forest Wireless Telegraph Companies as to 
alleged infringements of patents by the latter company. Demon- 
strations of wireless telegraphy have been given іп court before 
Judge Townsend. 
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OONTRAOTS OPEN AND CLOSED. 


Australia.—February 7th. - Tenders will be received at 
the office of the Deputy Postmaster-General, Melbourne, for (1) 
3,500 trunk line multiple jacks, in strips of 20; (2) 1,320 yards of 
64 wire wool insulated switchboard cable. Specifications at the 
General Post Offices at Melbourne, Sydney, Brisbane, and Adelaide. 


Austria.—January 31st. The Austrian State Railway 
Authorities in Prague are inviting tenders until the 31st inst. for 
an installation of electric lighting in the buildings at the Prague 
Railway Btation. 


Barking Town. — February 10th. Boiler, 
400-K w. steam dynamo, switchboard panels, crane, 
U.D.O. See “ Official Notices ” to-day. 


Belgium.— February 8th. The Belgian State Railway 
Authorities at La Bourse, Brussels, are inviting tenders until Feb- 
ruary 8th for the establishment of а central electric lighting 
station at the new goods station near the Brussele Dock. 


Belgium.—February 13th. Tenders are being invited 
until February 13th by the Municipal Authorities of Ghent for the 
supply of 15 electric cranes for use in connection with the docks. 
Tenders are to be rent to l'Hotel de Ville, Ghent, whence particu- 
lars may be obtained. 


Belgium.—February 16th. Tenders are being invited 
until February 18th by tbe municipal authorities of Saventbem for 
tbe establishment of a central electric lighting station in the town. 
Tenders are to be sent to Le College des Bourgmestre et Echerins, 
Baventhem, Belgium, whence particulars may be obtained for 4 fr. 


Bermondsey.—February 6th. Arc lamp carbons, meters, 
oila, cables, conduits, &c., for one year, for the electricity. and 
destructor works. See Official Notices" to-day. 


Bury.—February 14th. Опе 500-к\. direct-current 
high speed generating plant, for extensione. Bee ''Official Notices " 
to-day. 


Drax.—January 28th. Schemes for electric lighting and 
electric pumping at Read's Grammar School, Drax, near Selby, are 
ee Apply Head Master, Mr. W. Bt. G. Drennan, at the 

hool 


Germany.—January 3let. Tenders are being invited 
by the Prussian State Railway Authorities in Cologne for the 
supply of 449 tons of galvanised iron wire, 94 tons of bronze wire, 
and 126,900 porcelain insulators. Tenders are to be sent to Die 
Konigliche Eisenbahn Direction, Cologne, whence particulars may 
be obtained. 


Halifax.—January 31st. Coal conveyor, shutes, &c., 
for the electric light and tramway power works. Вее Official 
Notices " January 6th. 


Hammersmith. — February 8th. — Stores—arc lamp 
accessories, globes, carbons, commutator brushes, incandescent 
lamps, oil, meters, &c. See Official Notices " to-day. 


Handsworth.— February 2nd.— Tbe U. D. C. is inviting 
tenders for pomer and lighting circuits and fittings in the generat- 
ing station ; pipework, feed- pumps, eoonomiser, electricity meters. 
see“ Official Notices” January 13th. 


Ilford.—February 7th. (Concentric armoured cable for 
the Council. See “Official Notices " to-day. 


Johannesburg.—March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workshop tools, 
for the Municipal Council. See “ Official Notices” December 30th. 


Keighley.—January 30th. Cars for the Corporation. 
Bee “ Official Notices " January 20th. 


Leek.—February 20th. Wiring and fitting the Town 
Hall for the U.D.C. See “ Official Notices” to-day. 


Leith.— February 15th. One 600-kw. steam dynamo, 
water-tube boiler, and traction switchboard forthe Corporation. See 
“ Official Notices to-day. . 


Oulton Bread.—February 4th. Public street lighting 
proposals are invited by the U.D.C. See Official Notices” Janu- 
ary 20th. 


Porto (Portugal).—March 15th. The Town Council 
has opened a competition for the concession of the exclusive right 
of the working of the tramways for collective transporte of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
‚ Consulate in London. 


Shanghai.— March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See Official Notices October 14th. 


pump, 
&c, for the 


South Shields.—February 20th. Permanent way and 
construction of track; rail bonds and bonding ; conduits, cables, 
and overbead equipment for the Corporation. See *''Official 
Notices " January 13th. 


Stockport.—February Ist. Ten complete feeder pillar 
boxes with bases. Bee “ Official Notices” January 20th. 


Stockport.—February 6th. Overbead equipment of 
four miles of tramway; copper bonds. See ''Official Notices” 


January 20th. 
Stockport. February 15. — One 21-Kw. tramway 
booster. See "Offcial Notices" to-day. 


Todmorden.— Electricity meters for the Corporation, 
See “ Offcial Notices ” to-day. 


West Ham.—February 9tb. Engine room and elec- 
trical stores for the Council. See “ Official Notices ” January 20th, 


CLOSED. 


Belfast and Leith.—Thbe Forest City Electric Co., of 
Manchester, has obtained the orders for Protected rail bonds for 
the Leith and Belfast Corporation Tramways. 


Belgium.—The Allgemeine Electricitiita Gesellschaft 
submitted the lowest tender for the supply and laying of the elec- 
tric lighting mains in Charleroi. The tender of the Ateliers 
Electriques de Charleroi was £1,240 higher, but as it is stated that the 
offer of the German firm does not include the whole of the work, 
the quotation of the home company is said to show an advantage of 
£160. 


Dover.—The T.C. has accepted the tender of the British 
Electric Equipment Co., Ltd., for the construction of the 
permanent way, overhead equipment, and laying of feeder cables in 
connection with the Dover and River Light Railways. 


Erith.—The U.D.C. has accepted the tender of the 
British Westinghouse Co., Ltd., for the supply of tramcar brakes at 
£700, and that of Mesers. John Hitchin & Son, Ltd., for the con- 
struction of mechanically-operated gates at the West Street tramway 
crossing, at £290 10s. 

The following tenders were received for the supply of 14 tram- 
cars, seven top-deck covers, the cars to consist of Brush bodies, 
Mountain & Gibson trucks, and also for a track sweeping and 
watering car :— 


Tramcars. Track sweeper, &c. 
British Westinghouse Co. сереш) 48.522 £626 
Mountain & Gibson 6s ie E - 650 
British Thomson-Houston Co. xs oe 8,189 i 608 
Dick, Kerr & Co., Ltd. i - ae 8,935 668 
Huest, Nelson & Co. zo ee oe 7,578 658 
Brush Electrical Engineering Co. EM 27 680 
St. Louis Car Co. єз 998 T 9,279 — 
Witting, Eborall & Oo. ‘ce - 7,682 573 


Glasgow.—The Ганза Committee has recommended 
that the offers of the British Westinghouse Electric and Manu- 
facturing Oo, Ltd., for (1) the supply of motor equipments 
and spare parts for 100 electric tramcars, and (2) 100 sets of 
Newell magnetic brakes be sccepted. 

Messrs. Fletcher, Kilpatrick & Co. have received the contract for 
the electric lighting of Pridgeton District Library, at £288. 

Toe contract for the steel work required in connection with the 
switchboard gallery in the extended portion of the Port Dandas 
generating station has been secured by Messrs. Redpath, Brown 
and Co. The amount is £105 10s. 


London.—The Metropolitan Asylums Board received the 
following tenders on Saturday for tbe installation of electric light, 
telephones and fire alarms in Belmont Asylum :— 


Bromley & Batstone (accepted), £2,244, made up thus: electric light, £1,906 
telephones, £250; tire alarms, cg. 

Е. A. Glover & Co., Ltd., £2,463 10s. 

Belshaw & Co., £2,660 : 

Buchanan & Curwen, £2,676 

Wenham & Waters, Ltd., £2,806 

Bergtheil & Young, Ltd., £3,176 10s. 


The estimate of the Board's engineer-in-chief was £2,450. 
For extending the internal telephones at the North-Western 


. Hospital :— 
J. W. Gray &Son (accepted) .. £126 0 0 
Private Wire х Telephone installation Co., Ltd. .. 40 0 0 
New System Private N со I. d. .. 160 13 4 
A. N. (Giifkins & Co. ee oe ee 162 0 0 
Bucbanan & Curwen zs os T v .. 168 0 0 
J. Richmond & Co. .. vs А ee 258 10 0 


London.—The Highways Committee of the London 
County Council has accepted the tender of Mr. W. Harbrow, 
amounting to £1,437, for the erection of tbe temporary end screen 
required for the first portion of the power station at Greenwich. 
Three other tenders were received for the execution of the work. 


West Australia.—The Avsfralian Mining Standard says 


. that in connection with the Fremantle (W A.) electric tramway, 


Messrs. Noyes Bros., electrical engineers, have informed the board 
that ordere for maohinery have been placed as follows: — Four 
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es, Bellies & Moroom, Birmingham; 14 cars, Brill, Philadel- 
phis; cables, trolley wire and bonds, J. G. White, London; gene- 
tator, motors, meters, lamps, transformers, switchboards, Westing- 
bows Co., Manchester. Messrs. J. G. White & Co. had placed the 
order for the rails with the United States Steel Products Export 
Со. The total price was £4,908 15s. 


Whitechapel.—The Guardians received 21 tenders for 
ы installation of the electric light in Section 2 of the Infirmary, 
as follows :— 


Foote 4 Milne.. .. #2959 0 0 ; Lea & Sons, Shrewsbury £296 0 0 
„ Sheffield 2 0 Taylor & 8 904 0 0 
wards Armstrong, tree в bi: 
Bristol. | A. H. Marshall & Co., 490 0 0 
Conningbam & Co., Edg- 175 0 0 Leytonstone. 
ware Road (accepted). A. H. Woods, Westminster 245 0 0 
Sweet Bros., Hampstead 208 0 0 Thos. Potter & Bons... 269 0 0 
Road. Smeeton & Page 296 15 0 
Ра] А Co. 250 0 0 Defries & Sons.. 262 10 0 
Lawrenoe, Ld., Leicester 820 0 0 Vere & Co. $c Er 409 10 6 
Square, W.C Jackson Bros., Plaistow 27418 0 
Strange & Sons, Ton- 18 0 J. O' Grant ee se 279 0 0 
bridge, Kent. Assersoling, Commercial 225 0 0 
Downer... 855 0 0 Street, E. 
G. & H. Turner 820 0 0 


FORTHOOMING EVENTS. 


Te-day's Arrangements. 5 Spo. Physical Society. Action of a Magnetic 
eid on the Discharge ihrough a Gas," by Dr. R. 8. Willows. (2) 
' Action of Radium on the Electric Spark, by Dr. R. 8. Willows 

and Mr. Б. Peck. 


Automobile Show at Crystal Palace. Opening day; closing on 
February ih. 


BMuday, January 28th.—A$ 8 p.m. I. E. E. (Students). Visit to the G.P.O. 
: Central Telephone Exchange. | | 
Monday, January 80th.—At 8 p.m. raaa Society. *" Mass Analyses of 
Muntz’s Metal by Electrolysis, and Some Notes on the Electrolytic 
Properties of this Alloy." By Mr. John G. A. Rhodin, F. I. C. 
Atkinson and C. J. Beaver on Some Points on the Selection of 
Electric Cables.” | | 
Wednesday, February lst.—At 7.30 p.m. I. E. E. (Students). ‘‘The Present 
есем! Equipment of the L.C.C. Tramways," by Mr. J. W. 
nson. ў 
At 8 p.m. Society of Arts. ''The Navigation of the Nile," by Sir 
Wm. Н. Preece, K.C.B., F.R.S. 
At 2.90 12 Institution of Civil Engineers (Students). 
Na 1 Physical Laboratory, Teddington. 
Thursday, February 2nd.—At 8.15 p.m. Röntgen Society. * Some Points in 
the ононе of a High Frequency Machine," by Dr. Clarence 
A. W t. 
Friday, February Srd.—At 7.90 p.m. I. E. E. (Manchester Students). The 
Electric Equipment of Automobiles,” by Mr. V. H. Mahler. . 
А58 p.m. Junior Institution of Engineers. Reoent Developments in 
ectrio Lighting," by Prof. Н.Т. Davidge. 
Saturday, February 4th:—At 7.90 p.m. I. HB. E. (Glasgow). ual Smoking 
' “Concert at the Grosvenor Restaurant, Gordon Street. 
Beturday, February 11th.—At 6.30 for 7 p.m. Junior Institution of Engineers. 
" Coming-ot-Age Dinner of the Institution at the Hotel Cecil. 


Visit to the 


THE ELECTRICAL VOLUNTEERS. 


Tux following orders are announced for next week :—. - 


Monday, January 80.—" A" Com | A 
, struction, 7 p.m. Lecture by Mr. Frank B. Aspinall, M.I.E.E., on“ Joint- 
" with practical demonstrations, 8 p.m. : 
Tuesday. January 81.—"* B" Company. Reoruite’ drill, 6 p. m.: technical in- 
struction, 7 p.m. Medical inspection for reoruits and Special Service 


Section, 7 ER 

Wednesday, Febru 1. — Instructional drill, headquarters, 8 pm.; plain 
clothes: rifles without slings. Submarine mining class, 6—9 p.m. Exami- 
Bation “С” and “D” opn for * A” badge, 8 p.m. 

Tharsday, February 2.—"C" y. Recruite' drill, 6 p.m.; technical in- 
3 7 Da Lecture by 2/Corp. E. C. Smith on Electric Lighting 
Meters,” 8.90 p.m. | 

Friday, February 8B. D Company. Reoruite’ ‘drill, 6 p.m.; technical in- 

Т p.m. Lecture on Portable Field Engine and Search Lights,” 


6 class. 


J. H. 8. Рнптлрв, Captain, 
For O. C. E. E. R. E. V.) 


NOTES. 


Association of Engineers-in- Charge. — At a recent 
meeting of this association, a paper was read by Mr. Horace Allen on 
Gas Producer Plant and Gas Engines,” Mr. Ardley presiding. The 
lecturer, after briefly enumerating and commenting upon other 
types of gas generator, dealt with the suction gas producer in detail. 
As an arbitrary basis of comparison, he took the ratio of the thermal 
2 кан carbon in the gas to that of the carbon consumed ; this 


b. ft. per Ib. of carbon consumed, having a calorific 
vala of 119 B.Th.U. per cb. ft. The temperature of the issuing 
(^ in this caso was excessive. Dowson gas gave an output of 
9З cb Ib., containing 158 B. Th. U. per cb. ft., and having a 

of 89 per cent. The suction gas produ gave 
ЦО ob. ft. pez Ib. of carbon, having a calorific value of 127 B. Th. U., 


y. Recruite' drill, 6 p.m.; technical in- 


. 22 miles of single line, now leased to the North Metropo 


and а thermal efficiency of 967 per cent., while the temperature of 
the gas was comparatively low. : 

The results of 8-hour tests of а Paxman suction gas producer and 
20-».H.P. engine, designed by Mr. W. W. Judd, were given; the 
complete plant occupied a floor space of 22 ft. x 114 ft. Practically 
no attention was required by the producer during the testa, beyond 
oocasional recharging, and there was no premature ignition, back- 
firing or misfires. With coal at 22s. per ton, the cost of fuel per 
B.H.P.-hour was O'lid.,as compared with O'21d. for Mond gas at 
2d. per 1,000 cb. ft. The engine was fitted with a patent graduated 
governor.and a patent magneto-ignition device, which would work 
satisfactorily at as low a speed as 1 r.p.m. The details of one of the 
full-load tests were as follows:—Bpeed, 223 r.p.m. ; mean effective 
pressure, 62 Ib.; net coal used, 1:04 lb. per в.н.р.-һопт (anthracite 
peas with 5i per cent. ash); thermal value of gas, 1987 B. Th. U. 
per ob. ft.; thermal efficiency, 96:8 per cent. ; mean initial pressure, 
310 lb. per sq. in.; suction, 2 in. of water. No clinker was formed. 

A brief discussion followed the paper. The chairman, Mr. Ardley, 
and Mr. W. H. Booth asked questions relating to the deposit in the 
cylinder, pre-ignition, the temperature of the gas, &c., and Mr. Е. 
Broadbent asked as to the behaviour of the producer and engine 
when subjected to widely varying loada, short stoppages, &c. In 
reply, Mr. Allen said that rich gas, such as illuminating gas, was 
more liable to pre-ignition than producer gas, and the latter could, 
therefore, be given higher compression with advantage. No 
pre-ignition occurred during the tests. The temperature of the gas 
entering the scrubber was 360° F.; leaving the scrubber it was quite 
cool The quality of the gas did not vary with the load, and the 


producer immediately responded to variations in the demand. No 


trouble was met with in changing from light to full load. Clinker- 
ing could be avoided, on long runs, by using pure coal. 
The proceedings ended with a vote of thanks to the lecturer. 


The Cooper-Hewitt Lamp.—Mr. P. Cooper-Hewitt 
seeks leave to amend the specification granted to him in 1900 for 
“improvements in and relating to electric lamps.” 


Hurricane Danger Signa] .—To guard against accidents 
on the well-known Levens viaduct, the Furness Railway Co. has 
erected an ingenious automatic signalling apparatus. Aocoording to 
the Yorkshire Post, it consists of a combined wind pressure gauge and 
yecorder, and is connected with an electric arrangement by means 
of which bells are set ringing in distant signal cabins. These bells 


will continue to ring so long as the velocity of the wind on the 


viaduct is dangerous to passing trains, and consequently all traffic 
will be stopped. A mail train was blown over on this viaduct 
during a gale in February, 1903. 


Electrical Fires in New York. — The report of the 
Fire Department for the year 1903, just issued, shows that there 
were 83 fires originating from defective electric fixtures, involving 
& loss of $47,751, out of a total number of 6,787 fires and a total 
property loss of $4,246,260. There were also 211 recorded cases of 
gnition on electric street cars, involving a loss of $3,798. - 


Claim Regarding an Electrocuted Dog.—An action 
was concluded in the Sheffield County Court on 20th inst., in which 
Joseph Rodgers, labourer, sued the manager of the Zeala Meat Co.'s 
shop, at Crooks, for £5, the valne of a dog. On November 2nd the 
dog entered the shop and stole a rabbit and two pieces of meat. 
Johnson, the manager, embedded the live electric wires in a piece 
of meat and put it on the floor. The dog went for it and was 


_ electrocuted on the spot. Johnson said he only intended to give 


the dog a shock. The Judge, according to the Morning Post, held 
that Johneon placed the wires in the meat at his peril, and he was 
liable for the consequences. Judgement for £3 and costs. 


London County Council.—At the meeting on Tuer day 
the Council decided to sanction the borrowing by the St. Pancras 


` Borough Council of £5,370 for electric lighting works and meters, 


and to advance £10,000 to the Stepney Council for electric lighting 
urposes. 
The Highways Committee reported that the Board of Trade had 
approved the system of traction proposed to be introduced on the 
northern tramways, providing for the use of a conduit slot 
not exceeding 1 in. in width. The lines in question comprise about 
tan Tram- 
way Co. The Committee asked the Council to approve an addi- 
tional expenditure of £5,000 incurred in connection with the con- 
tract entered into in 1903, with Reid Bros., for the laying of the 
ducts for the cables required for the working of the New Cross and 
Greenwich sections of the tramways, The extra outlay was due to 
the layiog, in certain instances, of the ducta under the carriageways 
instead of under the footpaths, to the existence of numerous under- 


ground obstructions, and to the payment of district surveyor's fees 


in respect cf certain draw- boxes. | 
Approval was given to plans submitted by the Baker Street and 
Waterloo Railway Oo. for the erection of a transformer station with 
a frontage to London Road and 8t. George's Circus, by the Cheleea 
Bupply Co. for the construction of & generating station on a site 
abutting on the southern side of Alpha Place and the eastern side 
of Manor Street, Chelsea, and by the South London Co. for the 
building of a transformer station at the Loughborough works. 


St. Petersburg.— It is reported that the Westinghouse 
works at St. Petersburg have been temporarily closed to avoid 
the possibility of trouble. Only 400 men were engaged, at tbe 


: works. idi 


It is stated that many quarters of the city are in, darkness in 


consequence of the strike of employés of eleotric lighting!under- 
tekings. 
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Papers and Lectures.—At the Royal Institution on 
Friday Bir James Dewar delivered a discourse on “New Low 
Temperature Phenomena.” 

Mr. Bradley, engineer to the City of Westminster, lectured to 
the members of the Westminster Debating Society in the Caxton 
Hall recently on the dispersal of fog. He said that he had accepted 
an invitation from Sir Oliver Lodge to view his electrical installa- 
tion for fog dispersal at Birmingham, and engineers of several 
electric lighting companies had aleo promised to be present. 

On Sunday, January 22nd, under the auspices of the Leeds 
Sanday Lecture Society, a lecture was delivered by Mr. Richard 
Kerr, F. G. S., F.R.A.8., on Wireless Telegrapby." 

Before the Royal Scottish Society of Arts on 16th inst. a paper 


was read on “Electric Lifting Machinery,” by Mr. John Ritchie, 


of Carrick & Ritchie. 

A course of lectures is being given at the Mechanics' Institute, 
Bradford, by Dr. Alfred H. Fison, on “ Light and its Relation to 
Electricity." It is in continuation of the series which the same 
lecturer delivered tbree years ago upon electricity. 

At a meeting of the Glasgow Technical College Scientific Bociety 
held on Saturday evening under the chairmanship of Mr. R. D. 
Munro, M. I. Mech E, Mr. Maurice George, B.Sc., read a paper on 
“Tbe Electrical Drive of Large Reversing Engines Working Inter- 
mittently.” 

At a meeting of the Edinburgh Architectural Association last 
week, Mr. Mathew Buchan read a paper on The Electric Lighting 
of a Country House.” 

A meeting of the Bouth Wales Institute of Engineers, held at 
Cardiff last week, resumed consideration of the two following 
papers, * Notes on Some Examples of Electrical Winding Engines” 
(by Mr. Graham M. Stevenson) and Coal-Winding Machinery” 
(by Mr. H. D. B. How). 

The Institution of Electrical Engineers last night discussed the 
paper on Fuel Economy in Steam Power Plants,“ by Messrs. 
W. Н. Booth and J. B. C. Kershaw. 


Electric Shock Fatality.—A clock-winder at the Leeds 
New Market Hall received a shock in the clock tower on January 
Gth which ended fatally. The jury at the inquest held last week 
found that death was “accidentally caused by an electrio shock,” 
and they added certain recommendations regarding lower voltage 
being desirable, and the need for rendering the winding-up 
part of the clock more easily accessible. It seems that the deceased 
man had often complained of receiving shocks. Mr. T. Harding 
Churton, who made an expert examination of the clock at the 
ooroner's request, said that alternating current at 200 volte pressure 
was taken from the electric lighting mains to operate an electric 
gong in connection with the clock. The arrangement was such that 
the clockwork itself was electrified at intervals, and a shock from 
the fall force of the supply would then be sustained by anyone 
touching the clockwork and the iron structure of the tower 
simultaneously, unless the switches in the base of the tower 
were turned off, in which case there would be no danger 
of shock. If, however, the switches were left turned on, 
it would be difficult in so small a space to attend to the 
clock without receiving a shock. He suggested that either the 
clock should be insulated from the electric wires and earthed, or 
the voltage of the current should be reduced so as to render a 
shock harmless. Tne effect of a 200-volt shock depended upon the 
state of health of the person receiving the shock, and the length of 
time that i¢ was sustained. Under ordinary circumstances, there 
would be no danger from a momentary shock of such a voltage. Dr. 
Collinson, from the General Infirmary, agreed with the latter state- 
ment, but he believed that in the case of Baekerville, who suffered 
from а weak heart, such a voltage passing through his body might 
cause death. It was stated that the deceased bad been cautioned to 
switch off the current when he entered the tower. 


Engineering Standards Committee.—Mr. Leslie S. 
Hobertson, secretary to the Committee, sends us the British 
standard specification for Portland cement, which has been drawn 
up by an exceptionally strong committee, and is regarded as one of 
the most important specifications yet issued. The directions for 
the manufacture, composition, and testing of the cement are 
minute and comprehensive, and drawings of the essential parts of 
the apparatus for testing the tensile strength, setting time and 
expansion of the samples are given. 


Meeting of Electrical Workers.—A mass meeting of 
electrical workers and others is being called. It is to be held in 
the concert room, White Hart Hotel, High Street, Acton, W., on 
Thursday, February 2nd, 1905, at 8 p.m., and is to protest against 
the employment of cheap labour upon the electrification of the 
District and other underground railways of London. Mr. Jas. 


co MEE secretary of the London Trades Council, will occupy the 
ohair. 


Appointments Vacant. — Junior shift engineer for 
Dover (£80); assistant electrical engineer for West Bromwich (£120) ; 
ledger clerk (£100) and junior cierk (£50) for Marylebone Elec- 
tricity Supply Committee ; temporary draughtsman for the South 
Shields electrical department (£3). 


Fire.—One of Wednesday morning’s papers contained 
the following The electric light generating station at Frant, on 
the Sussex side of Tunbridge Wells, caught fire yesterday, and the 
building, together with the costly plant, was entirely destroyed. 
The property was insured." We at once began to think of Mr. 
Boot and his municipal plant at Tunbridge Wells, bat we were glad 
to learn over tbe telephone that it was not this system that the note 
referred to. Those who happen to have seen the original report 


will be pleased to receive this explanation. We find that the 
ipsi concerns one of the private installations in the neigh- 
urhood. ii 


Electrical  Exbibitions.—The County of London 
Electric Supply Co. announces an electrical exhibition to be held in 
Holborn, W.O., from March 20th to April 5th. The Loughborough 
Oorporation js aleo arranging to hold an electrical exhibition 
is ee For further particulars see our advertisement pages 

ay. 


OUR PERSONAL OOLUMN. 


Central Station Engineers.—The. workmen of the 
Bargh of Partick Electricity Department have presented Mr. A. J. 
ABRAHAM with a leather suit case, and also a leather portmanteau, 
on the occasion of his resigning the post of chief assistant engineer. 

The Dartford Urban Co on Baturday, received a notice from 
the solicitors to Mr. WATERLAND, formerly their electrical engineer, 
that after the expiration of one month they would commence an 
action on behalf of Mr. Waterland against the Oouncil in respect 
of his claim for doing the work of consulting engineer during the 
time he was employed as resident electrical engineer. The Oouncil 
has decided to defend the action. 

We regret to learn that Mr. Bmxrrr, the Burnley borough elec- 
trical engineer, met with a serious accident on 20th inst. It appears 
that the staff at the works and the members of the Electricity Com- 
mittee had assembled at the generating station to witness the trial 
of an electrically-driven air compressor. After this had been run- 
ning on a wood floor for some time, an engine-driver and a switch- 
board attendant approached the machine to attach it to one of the 
generators; as soon as the former put his foot on the metal floor- 
plate he dropped violently to the ground. Mr. Birkett went to his 
assistance, and while so engaged his hands came in contact with the 
metal drawbar of the compressor, and he, too, was prostrated, Mr. 
Birkett was unable to 1 n his hold of the drawbar, and he 
became unconscious. An assistant broke the circuit at the switch- 
board. The switchboard attendant and the engine-driver both 
received a severe shock, but Mr. Birkett was more seriously hurt. 
Holes were burnt through his clothes, and his knee was seriously 
injured in consequence of the violence with which be was flung 
down. The accident is attributed to an armoured tube attached to 
the compreesor accidentally coming in contact with one of the ter- 
minals of the motor. 


Tramway Officials,—Huddersfield T.C. has increased 
the salary of Mr. J. О. WurrELZY, chief assistant in the Tramways 
Department, from £150 to £160 per annum. 

Lest week we gave a list of the selected candidates for the post 
of general manager to the Newcastle-on-Tyne Tramways. On 20th 
inst. the Committee selected the;following gentlemen from am 
those already mentioned :—Mr. G. Oonaty, manager of the Birming- 
ham Tramways; Mr. Ernest Hatton, manager of the Balford Tram- 
ways; Mr. C. W. Mallin, traffic su tendent at Liverpool; Mr. 
C. J. Spencer, manager of the Bradford Tramways; Mr. H. E. 
Yerbury, deputy manager of the Sheffield Tramways. 

Mr. М. Н. Уогк has resigned his position as works engineer to 
the Brighton Corporation Tramways Department, which position 
he has held for the Jast three years, to take up an appointment as 
engineer and manager to the Brighton Beach Electric Railway. On 
Friday last Mr. Volk was presented with a case of drawing instru- 
ments and a book on railway working. On making the presentation 
on behalf of the office staff, Mr. T. B. Holliday (tramways engineer 
and manager) expressed regret on losing Mr. Volk, but wished him 
every success in his new career. Mr. Volk was also the recipient 
of a walking stick from the works staff. 


General.—Mr. R. H. T. DRUMMOND, A.M.I.E.E., some 
four years electrical engineer in the Madrid generating station 
belonging to the Electricity Supply Co. for Spain, aod later con- 
structing engineer in Estremadura, Spain, for the lighting of two 
towns, Don Benito and Villanueva de 1а has recently 
returned to England from Mexico, having disposed of his con- 
cession for lighting and power covering the towns of Monclova, 
Cuatro, Cienegas, Musquis, and San Buenaventura, granted by the 
Federal Government of that Republic. 

The second assistant Postmaster-General of the United States left 
New York for London on 21st inst. to confer with the officials of 
the British Post Office on matters connected with the International 
Postal Bervioe. 

Mr. James C. Inauis, general manager of the Great Western 
Railway, has been nominated by the Council of the Institution of 
Civil Engineers as one of their representatives on the Engineering 
Btandards Committee, in the place of the late Mr. John Allen 
McDonald, engineer-in-chief ot the Midland Railway. 

On January 13th the Brighton Corporation pri wes Depart- 
ment celebrated the completion of its first year of life by an inau- 
gural conversazione at the Old Ship Assembly Rooms, under the 
auspices of his Worship the Mayor (Mr. Alderman F. Blaker). Mr. 
D. J. Barnes, the manager of the telephone undertaking, with Mis. 
Barnes, received the guests. 

It is reported from New York that on 23rd inst. Mr. Tomas A. 
Epison was,operated on for mastoiditis. | 
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Mr. Н. М. Ноһлвт bas been appointed Lecturer in Electrical 
Mngineering Design at the Northampton Institute in succession to 
Mr. E. Kilburn Scott, who has been appointed Lecturer in Electrical 
Engineering in the University of Sydney. Mr. M. HoLROYD 
Surra һаа been appointed Ohief Acsistant in the Mechanical 
Engineering Department in succession to Mr. W. E. Curnock, 
who has been appointed Head of the Mechanical Engineering 
Department of the Technical College, Huddersfield. 


Obituary.—We regret to learn of the death, which 
occurred on 17th inst., of Mr. Henny ра GnaxkrLLm-HoarEn, Belgian 
Vice-Consul, at his residence, Brant Lodge, Elsworthy Road, N.W., 
from pneumonia, after an iliness of only a few days. The deceased 
gentleman was a partner in the firm of De Grelle, Houdret & Oo., 
of 130, London Wall, E.C. 


ELEOTRIC TRAMWAY ACCOUNTS. 


Tun annual report of the Bradford Tram- 


Bradford ways Department for the past year discloses a 
Corporation further considerable extension of route mileage 
Tramways. due partly to the acquisition, as а running 


concern, of the Mid-Yorkshire tramways by 
azrangement with that company and the Shipley UDC. A 
statement of the system, as at present, is as follows: 


Miles. Miles. 

Owned by Corporation inside city ... 43 76:5 

" T outside city ... 55 9:5 
Leased from Shipley U.D.O. CO. 45 9 


Total length worked by Corporation ЁЗ route 95 single track 


Phe year's working does not disclose any great increase in 
psssengera carried (tbe figures are approximate for both years), but 


suffices to give a bilanceof £13,400, after meeting statutory charges. 
Due to recent increase in mileage, the Bradford tramways now 
созе fourth in point of length of route in Great Britain, the population 
served is less than һа]? that on the larger systems, and the routes, 
thomgh shorter than, are usually in direct competition with existing 
railway routes; the earnings are, therefore, very satisfactory, and, 
exaluding power costs, the figure for working expenditure is low. 
. Bhat total expenses are higher, and the available profit margin 
fewer, this year than previously will be readily appreciated, under 
the altered conditions. The balance of £13,400 was applied, as to 
229.483, to cancelling the unexpired leases account, and, as to the 
semainder, to the depreciation and renewals account, which now 
mands at £28,057. Mr. C. J. Spencer ів the tramways manager. 


GENERAL ВтАТЕМЕНТ. 


A 
Б 
| 


ending March 3186... | 1904. 1903. 
Zameth of route... .. ... ... ` 63 miles. 40 miles, 
faaliergthoftrack .. .. .. 95 „ 68 „ 
Nader ot cars in ue. 115 200 
1 644.546, 942 4,013,191 
Passengers carried per annum (approx.) | 43,452,104 | 41,000,000 
Capital expended to date каз 205 £818,205 £750,000 
тм rectipts Р i ..| £193,207 £170,115 
Waking 2 с XH Amen | £11749 
Gz реле eee ee oe ? 4 
— Sm bs " А n £59,506 £56,088 
2 carmile ... "ИШК? 10:424. 10`374. 
эре per car-mile T. 7:984. 702d. 
Жамила sinking fund per car-mile 943d. 2164. 
— per car. miles. 9:714. 9 184. 
Жой өг percar-mile ... 4- 71d. +1 19d. 
Ouzh of energy per car mile E 178d. 1:610. 
Average fare per рамег ger. " 1174. 1d. 
- s mile eoe ee TT) 624. — 
£3 725 
£2,602 
7,731,563 
ies 17 
Pepusaings of working ex'es to receipts ; 69:86 


Paor: BTTEMENT, 1904. 


Sinking со оз eee eos ооо #06 [21J yen 
8 i ecc eee TT) ose ove ees 24,1 

Balance on year's working ... ave ees .. 19,400 
е Qrosm profit: ТТ TT we £69,606 


OITY NOTES. 


„ Ir is, indeed, regrettable that so much in- 
The Nernst ternal strife should characterise the proceedings 
Friction: Tech- of the Nernst Electric Light, Ltd. The com- 
nical ү. Financial pany’s history, right from its initiation, has 
Strength. been a most unhappy one, but it was sapposed 
that when the scheme for the reduction of capital 
was elaborated by the directore, and approved both by the share- 
holders and by the Court last year, the past would be considered 
buried, and that some progress would be made towards a certain 
degree of prosperity. Smoother waters, however, bave not yet been 
reached. 

The figures contained in the report presented at the meeting held 
on Monday last, show that the income from rales of lampe in the 
foreign territorles for which alone the company has selling righte, 
and from royalties, is likely to be sufficient to allow of the declara- 
tion of a fair dividend on the reduced capital of £90,000. The past 
year has been to a large extent occupied with the details of the 
capitalisation rearrangements, and it isto be naturally supposed 
that this troublesome scheme having been safely steered througb, 
the board and staff will have more time to devote to energetically 
pushing on with the actual trading operations of the com- 
pany. But if there are dissensions on the board, it seems 
to us to be hopeless to look for satisfactory results. One of the 
directors, Mr. A. M. Oppenheimer, is not in accord with the three 
other members of the board, and he urges the adoption of a 
policy of retrenchment. Оле of his demands was for the reduc- 
tion of his own and his co-directors’ fees; bat when it was 
‘announced that the board would accept £500 per annum 
or any figare that the shareholders might suggest, his 
objections were apparently still unsatisfied. He asked that Sir Н. 
Seton-Karr, M.P., be invited to join the board in place 
of Mr. R. J. Wallis-Jones, M. I. E. E., the director who in the 
ordinary course came up for re-election this year. He was careful 
to point out that it was not from any personal objection to Mr. 
Wallis-Jones that he took the present step; it was mainly to bring 
Sir Henry on to the board, as he was pledged to the policy of 
retrenchment, which he (Mr. Oppenheimer) desired. Messrs. Drake 
and Dalzell announced their intention to stand by Mr. Wallis-Joner, 
and said that if he were not re-elected they would resign. Now, if 
that had been the course permitted by the meeting, what would it 
have meant? There would have been no technical director. Mn 
Wallis-Jones’s qualifications as an electrical engineer, and Mr. 
Drake’s close connection with the technical development of 
the lamp all the way along, can hardly be reasonably 
dispensed with in order that the control of this,a highly techuical 
and scientific business, may be handed over to the tender mercies 
of solicitors or barristers, whose policy of retrenchment may be 
such as to injare it rather than help toward greater profit-earning. 
As to what the actual differences between Mr. Oppenheimer and 
Mr. Drake may be we know but little, but it did not seem to as 
from the attitude of Mr. Oppenheimer that there was any probability 
of these being amicably settled. What, therefore, is to be the next 
step? Mr. Oppenheimer and his adherents struggled bard 
to press the election of Sir H. Seton-Karr to a decision, 
but weighty words of counsel came from Sir Henry Mance 
and other calmer spirits in the meeting, urging that 
the welfare of the company should not be sacrificed by 
weakening the technical side of the undertaking, and placing upon 
the board a gentleman who was already connected with a large 
number cf companies (the “ Directory of Directors” gives Sir Н. 
Seton-Karr as obairman of eight companies—none of which is 
electrical), Too many com bave fallen on evil days for want 
of adequate technical a in their control, and apart from all 
other points, and whoever may be at the bottom of these ever- 
recurring periods of friction, we think that the Nernst Co. cannot 
afford to commit this error. To Mr. Oppenheimer and his friends, 
the chairman’s exercise of his right to accept the adjournment 
of the meeting:for a month was, no doubt, particularly galling, becan:e 
they were strong in the strength of proxies, whereas Mr. Drake 
and his party were in the position of having a large 
number of proxies which arrived defective, or too late 
to be legally used. Mr. Drake was perfectly frank with 
the meeting in stating why he wished for an adjournment. In а 
month's time the necessary proxies will be in the board’s posreesion, 
and the danger of the substitution of firancial for technical 
directors will be averted. That fact alone seems to us ample 
justification for the course adopted. But if Mr. Wallis-Jones be 
re-elected at the adjourned meeting—as we are convinced he ought 
to, and believe he will, be—there may not be an end to the present 
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difficulties, Discord may still remain; but, perhaps, if Mr. Oppen- 
heimer continues to advocate his policy of retrenchment, he may, if 
necessary, be-able to bring some influence to bear upon his co- 
directors, though the actual voting may be three to one. 


Eastern Telegraph Co. 


Тнв report for the half-year ended September 30th, states that the 
revenue amounted to £589,386, from which is deducted £178,269 
for the ordinary expenses, and £41,847 for expenditure relating to 
maintenance of cables, depreciation of spare cable, sundry 
differences in exchange, and income-tax payable abroad, leaving a 
balance of £369,268, to which is added £1,233 brought forward, 
making а total available balance of £370,502. After providing for 
inoome-tax payable in England, interest on loan from Eastern and 
BoutL African Telegraph Co., Ltd., interest on mortgage deben- 
ture stock, and for two quarterly dividends on the preference 
stock, which in all absorb £97,870, there remains a balance of 
£272,631, out of which the directors have placed £12,000 to the 
reserve fund for maintenance of sbipe, £125,000 tothe general reserve 
fund, and allocated £100,000 to meet the two interim dividends 
of 14 per cent. each on the ordinary stock, the balance of £35,631 
being carried forward. 


The half-yearly meeting was held on Wednesday at River Plate 
House, Sir John Wolfe Barry presiding. 

The OzHAIBXAN, in proposing the adoption of the report, said that 
the result of the balf-year's working up to September 30th last 
would, he thought, be considered satisfactory. The gross revenue 
for the half-year had amounted to £589,386, against £565,703 for the 
corresponding period in 1903, or an increase of £23,683. Various 
branches of the traffic, notably that with India, showed a satis- 
factory increase. The South African traffic, however, showed a 
considerable decrease, and in cansequence of the cessation of the 
Somaliland disturbances, the traffic with Aden had also decreased. 
In comparing the message receipts for the two half-years, 
it must be borne in mind that oonsiderable reductions 
in the rates came into force on July 1st, 1908; the reductions 
affected the revenue for the whole of this half-year, while the cor- 
responding period was only partially infiuenced by these alterations 
in the tariffs. The dividends received on their holdings in other 
telegraph companies were rather more this half-year, so that their 
gross revenue showed a gratifying increase of some £24,000. The total 
expenses for the half-year showed a small increase of £3,881, as 
compared with the corresponding period of 1903. The expenses in 
London were practically the same as the corresponding half-year. 
At the stations the net increase was about £8,500, the bulk of which 
was under the headings of salaries and wages, and was due to the 
usual annual promotions and an increase of 56 in the number of 
staff at their stations in England and abroad. As he had stated 
before, the policy of the directors of reducing rates whenever the 
circumstances warranted such an alteration in the tariff, must have 
the effect of increasing the working expenses, because in order to 
deal efficiently with the greater volume of traffic which usuall 
followed a reduction in rates, the staff must be somewhat increased. 
It should not be forgotten that, whereas on a reduction of tariff it 
was necessary to increase the staff at once, it might take а lo 
time to develop the same amount of revenne as that which exi 
prior to the reduction in the rates. During the last three years 
there had been la considerable increase in the number of words 
carried, the number of paying words alone dealt with during 1904 
being over 4 millions in excess of those of 1901, but owing to the 
reduction in the rates, the receipts from meseages were actually less 
than they were in 1901. The only other important increase was 
under the heading of maintenance of instruments, and was due to 
the adoption of improved methods and apparatus to improve the 

and accuracy of the service. Theexpenses attending mainten- 

ance of cables showed a decrease of about £4,000. They had had to 
out extensive repairs in connection with their own cables, butas 

their ships had been employ ed to effect considerable repairs for other 
companies, the expenditure chargeable to their own revenue account 
wassubstantially reduced. There was a large increaseinthe charge for 
income-tax which was owing to the authorities having re-considered 
the question of the allowance to be made for depreciation in respect 
of cables and other plant. A very large, and as they theught an 
improper, reduction had been made in the allowance, bat the com- 
missioners had agreed to state a case in order to get the ruling of 
the court as to what was a fair allowance for depreciation. Mean- 
while they had had to pay the increased charge pending the 
decision, which he trusted would be in their favour. The net 
result of the half - year's working was that they were able to transfer 
the satisfactory amounts of £125,000 to the general reserve fund, 
and £12,000 to the maintenance of ships’ reserve fund, and to carry 
forward a balance slightly in excess of the corresponding half-year 
of 1903. They bad charged against general fund £113,100 in 
respect of new cables, and had repaid a further £100,000 
to the Eastern and South African Telelegréph Co. on account 
of the loan made to them in connection with the 
cables forming the new route to South Africa and Australia. 
Bome changes had been made in tbe constitution of their repairing 
fleet during the half-year. Being in need of a steamer of larger 
carrying capacity, they had acquired the 88. Britannia, which had 
already done some very useful work. The ss. Mirror had been dis- 
posed of to the Western Telegraph Co., as that vessel was specially 
adapted to their requiremente. In conclusion, the Chairman 
referred with regret to the retirement of Mr. H. A. О. Saunders, 
who, he said, had been electrician-in-chief to the Hastern 


and associated companies since their formation. Mr. Saunders 
association with marine telegraphy dated years, 
be having been employed in connection with the laying of the 
first successful Atlantic cable. He was pleased to Mr, 
Saunders had consented to aoocept the tion of consulting 
electrician, so that his experience would be available for the 
benefit of the companies. 

Sir Joun Denon PAMDER seconded the motion, and the report 
was adopted. 


City of London Electric Lighting Co. 


An extraordinary general meeting of this company was held 
on Thursday last week at Salisbury House, E.C., to consider, 
and if thought fit, pass the following resolution :—'' Resolved 
that the company approves the Bill proposed to be intro- 
duced into Parliament intituled ‘A Bill for conferring further 
powers on the City of London Electric Lighting Co., Ltd, 
for the supply of electrical energy and for other purposes’ subject 
to such additions, alterations and variations as Parliament may 
think fit to make therein." 

Mr. Ово. Нвввтна (chairman), who presided, said the object of 
the ВШ was to supply electric energy to authorised undertakers or 


to pereons requiricg a supply for power in an ares 
comprising the whole of the Administrative Ooanty of London оп 
the south side of the Thames and a part of the northern side 


of the County of Kent. If the Bill passed it would be a very good 
thing for the company. He formally moved the resolution. 

Mr. F. W. Виүног.рз seconded the motion. 

Mr. REYNELL said it looked as if they were very far afield. 
The Medway seemed a long way off. Could they not confine their 
business to closer quarters? He supposed the idea was to supply 
power all along the banks of the Thames. 

The Сналгвмлм said that was so. Of course they might not get 
the whole of the district asked for. 

Mr. REYNELL asked how the business generally was going. 

Tne OHAIRMAN said seeing the competition they had to meet, 
he thought the shareholders would consider the figures, when they 
were put before them, very satisfactory. 

The resolution was then carried. 


Nernst Electrie Light, Ltd. 


Mn. BERNARD Draxs presided at the fifth annual general meeting 
held at Westminster Palace Hotel, on Monday last. Та moving the 
adoption of the report to September 30th, 1904, which appeared in 
last week's ExvecrgicaL Ravisw, the CBAISMAN seid it was a 
source of satisfaction to the directors to be able to at last present a 
clean balance-sheet, and to propose to distribute a dividend. In 
accordance with the resolutions passed at the different meetings, 
the capital had been reduced from £320,000 to £90,000. This bad 
involved а vast amount of work, and considerable anxiety, on both 
directore and staff. In connection with the redaction of capital, 
the assets of the company had to be re-valued, and they had 
adopted, as far as possible, the policy of writing down their tangible 
assets. The profit and loss account showed a profit of £4,840, as 
compared with a profit of £3,926 for the previous year, and a loss of 
£1,643 12s. 1d. two years ago. Тһе profit on sales of lampe and 
British royalties showed an increase of £1,401 17s. 9d. over last 
year, which, in view of the disturbed state of some of the company’s 
territories, such as China, Japan, and Asia generally, where trading 
operations had come practically to a standstill, must be deemed 
satisfactory. Further agencies had been established in the com- 
pany's different territories, these now amoanting to a total of 56. 
Tbe item of £3,025 for administration expenses might appear to be 
high (it was £167 higher than last year). This was partly due to 
the fact that the company commenced advertising this year, and 
partly to the cost of a pereonal visit made to a number of the com- 
pany’s territories. An exceptional chance occurred of utilising 
the services of а member of а leading electrical firm 
who was visiting the East on other business, and the 
directors gladly availed themselves of this op 

of obtaining independent reports as to the general working of their 
different agencies, and the direction in which pragress might be 
anticipated in the future. Considerable benefit been derived 
from this tour, the cost of which would have been prohibitive if 
undertaken exclusively for this company. It must also be remem- 
bered that although for the moment the lamps, or, at any rate, the 
vital portions of them, were being made for this company by the Alige- 
meine Gesellschaft, yet this company had to assemble the parte and 
also to examine, test when necessary, and pack the lamps over here 
before they were despatched to the company's territories, and this 
represented a good deal of technical and other work in the ware- 
house, Apart from this they must be p . for eventualities, 
and must in mind that the present agreement with the Allge- 
meine was purposely made only for a limited period... Although 
they had every hope that the A.E.G. might be able to offer thom 
such terms as would justify their making some fresh arrange- 
ments with them, the company would be unwise if they did 
not keep their technical branch sufficiently in touch with 
the different alterations to enable them to resume manufacture 
in their territories or elsewhere should this be found desirable. 
He was convinced that better results could be obtained by varying 
the proportions of the component parta of the lamp somewhat from 
the standard according to the technical data which they were able 
to ascertain concerning the variation of voltage which was likely 
to occur. ments had been e in this direction 
from which he anticipated, after ussion. with the Allgemeine, 
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some valuable results. The year's ence bore out the opinion 
be expressed at the last meeting, that although the lamp was most 
economical, it was of a delicate construction and required skilful 
handling, which was not always available. In spite of this, how- 
ever, the namber of lamps sold in the company’s territories showed 
a steady increase, and in some of the districta, particularly where 
the voltage was regular, excelleat results had been achieved. This 
was doubtless due to the fact that the lamp only consumed about 
half the current required by others for the ваше amount of 
light, and also to the superiority of the colour of the light produced. 
The question of the amount to be laid aside for depreciation of the 
value of patents had been the subject of considerable discussion, and, 
with tbe exception of one director, the board was of opinion that, 
considering the wholesale way in which the book value of the patenta 
had been written down, the figure for this year (£1,250), at any rate, 
was all they needed to provide. In this connection they must bear 
in mind that as the patents run out, the goodwill of a business takes 
their place, and it was not at all unusual in commercial undertakings 
to find a company making as much or more money after the expira- 
tion of their patents, owing to the goodwill and connection which 
they had established. Farther, in addition to the fundamental 
patents, they had other patents, taken out a later date covering the 
mechanical construction of the lamp in very much its present form, 
and they hoped that they might be able to farther strengthen their 

ition in this respect from time to time. The lamps as now made 
Ey the Allgemeine Gesellachaft contained many features covered by 
the patents taken out by himself and other members of the technical 
Staff, which patente were given to this company without consideration 
and were moet usefal in making the present agreement with the Allge- 
meine Gesellschaft. Only recently they had made and shipped to the 
Allgemeine Gesellschaft a big consignment of lamp cases of this 
company's registered design for their own use, and these were also 
supplied by this company in considerable quantities in England. 
After referring to the directors’ fees in regard to the future, on 
behalf of himself and colleagues, he might say at once that they 
placed themselves unreservedly in the hands of the shareholders, 
and he could not гау more than that. In reference to Mr. Oppen- 
beimer's (a director) circular and the directors’ reply thereto, Mr. 


eimer had not to his recollection ever said a word about the 


directors’ fees being in his opinion too high, nor had he to his 
eee made any suggestion that the general charges could be 
Mr. J. d. DaLZELL seconded the adoption of the report. 
A lengthy discussion ensued. Mr. Rusurox said that the directors 


ought to have added а clause to the articles when the capital was 


reduced, reducing the possible fees of tbe directors. Mr. HENLE 
said that the company was doing a commission business and nothing 
else, and suggested humbler offices and smaller staff, in order to 
enhance the small profits. Mr. Zusman indulged in some 
reflections regarding certain members of the board, and asked Mr. 
Oppenheimer to withdraw his objection to Mr. Wallis Jones, against 
whom he had no grievance. - 

The Cmamxan, after further discussion, said that the board were 
ready to agree to £500 per annum, or any other figure, as the 
directors’ fees for the current year. 

A BHARBHOLDER suggested giving the directors an interest in the 
net profits. i 

Mr. Krrcum asked whether the chairman could give an opinion 
as to the possibility of reducing the £3,000 odd for management and 
travelling expenses. | 

In reply to these and other questions, the CHAIRMAN said that the 
directors’ fees could be altered from time to time at the meetings, 
and there was no necessity to alter the articles. Mr. Н. Oppen- 
heimer had asked what proportion of the profit was from royalties 
and what from the sale of lamps; the royalties amounted to about 
£2,000, and the profits from the sales to £6,000. It would be а 
mistake to retire into a back garret; the rent of the offices was only 
aboat £240 per annum, and considerable expense had been incurred 
in Sitting them up with the needed appliances. Thsy could not 
dispense with any of the staff. On the technical staff they only 
had one expensive man, who had been with him through all the 
manufacture, and with bim was the only one who knew the manu- 
facture of the lamp. In allthe later lampe of the A.E.G. they 
had a number of the improvements introduced by this 
company. No! they could not dispense with that technical know- 
ledge. What they bad every reason to hope for was that the per- 
centage of general charges would go down. 

Mr. H. OPPENHEIMER, who said that he held no brief either for 
Mr. Drake cr for Mr. A. Oppenheimer, remarked that if they deducted 
the £2,000 for royalties they had an income of £6,600, of which 
£4,000 was absorbed in expenses. That was not a healthy state 
of affairs. There must be something wrong. It was high time that 
the company tarned the corner, and brought its expenditure more 
into barmony with its earning power. They could not go on 
making expenditare without profite. Three-sevenths of the patent 
rights bad lapsed, and when the patent rights had lapsed he would 
not give them 6d. for their goodwill. 

Sir Нкивү Mancs said that he had had Nernst lamps employed 
in his house from the beginning, and there had been a steady im- 
provement. He hoped that the company would not dispense with 
the technieal staff, on that ground alone. | 

Tbe report was unanimously adopted. | 

A resolution that the directors’ fees for the coming year be £500 
per annum, was carried unanimously. 

Tbe re-election of Mr. R. J. Wallis Jones, M. I. E. E, to a seat on 
the board then came before the meeting. 

Mr. A. M. OrrmSHBIMBR (a director) moved an amendment that 
Sir Н Seton-Karr be elected a director. This was seconded by 
Mr. Rusnrom, and led to a lengthy discussion, in the course of 
which Mr. Krreanm asked what were Bir Н. Seton-Karr's 


. Was proposed 
. Anglo Co. and by Government departments, and it was most im 
tant that they should be able to retain the services of their staff which 


qualifications for becoming a director of this company—for putting 
his finger into this pie? They were, some of them, proposing to 
tarn out an accomplished electrician who was well known in the 
City of London by reason of his work, and put in his place a 
member of Parliament who had so far as he knew no qualifications 
whatever for the management of an electrical company! · 

Mr. Овлкв (the chairman) intimated that he and his co-directors 
had resolved to resign their seats if Mr. Wallis-Jones was not 
re-eleoted. 

Mr. А. M. OPPBNHEIMEB was asked to withdraw bis objection to 
Mr. Wallis-Jones. He said that there had been differences between 
himself and the chairman. If they gave him their vote, he was 
prepared to give them a good solid board. Mr. Hirst appealed to 
Mr. Oppenheimer and Mr. Drake, now that they had had their 
differences and found out each other's strength, to see whether they 
could work together better. | 

After much more talking of a like character to the above, a share- 
holder moved the adjournment of the meeting fora month. This 
would give shareholders more time to send in their expression of 
view by proxies. 

Mr. A. M. OrPxzNHEIMEB protested against the adjournment, 
because it would injare the company’s business. 

A SHAREHOLDER retorted that it would also injure the company's 
business if Mr. Oppenheimer’s resolution were adopted, and the 
technical element left the board. 

Pind 3 for & month was accordingly carried on a show 
of hands. : 


City and South London Railway Co. 


Tue directors’ report for the half-year ending December 31st, 1904, 
to be submitted to the half-yearly meeting to be held at 71, 
Finsbury Pavement, E.C., on Tuesday, January 31st, shows that the 
receipts from all sources have amounted to £74,892, and the cost of 
working £35,369, leaving a profit of £39,523. Inclusive of the balance 
brought forward from June 30th last, the net revenue account shows 
an aggregate total of £40,225. After making provision for the 
debenture stock interest, and the transfer to the renewal fund of 
£1,500, a balance remains available for dividend of £27,445. The 
direotors recommend that the full dividend of 5 cent. per annum 
be paid on the preference stocks, 1891, 1896 and 1901, and that a 
dividend at the rate of 12 per cent. per annum be paid upon the 
consolidated ordinary stock for the half-year, leaving a balance of 
£1,450 to be carried forward to the next account. The following 
table shows the namber of passengers, exclusive of season ticket 
holders, carried during the past six half-years, and the dividends 
paid in each half-year. 


No. of passengers Receipts Dividend per 
(exclusive of (including cent. per annum 
season ticket season on ordinary 
Half-year. holders). tickets). stock. 
Ended June 30th, 1902 .. ` 9,192,120 £76,848 12 9 3 
55 December 31st, 1902 .. 9,877,199 82,131 7 1 
„ June 80th, 10083. 9,511,450 78,884 19 9 2} 
» December 81st, 1908 .. 8,711,062 72.277460 3 6 2 
is June 30th, 1901.. oe 9,226,987 76,887 14 1 P 
» December 31st, 1904 .. 8, 401, 846 10,706 10 11 11 
Total since opening of line .. 134,709,114 EI. 075, 616 13 0 


There has been a decrease in the traffic as compared with the 
corresponding period last yéar, but this isattributable to the excep- 
tionally fine and dry weather which prevailed during the greater 
part of the half-year, whereas the weather in the previous year was 
unusually wet. А slight diminution in the dividend is, unforta- 
nately, the result. The arrangements with the various railway com- 
panies in respect to the Easton extension being now completed, а 
contract will be entered into for the construction of the extension. 
In providing the capital necessary for the work, it is found to be 
more economical to issue the stocks authorised at the last meeting 
as part of, and ranking with, the other stocks of the company and 


liable to dividend in the usual course, but arrangements are in 


progress by which the amount payable as dividend on these stocks 
will, it is anticipated, be met by receipts from other sources. The 
interchange traffic with the Great Northern and City Railway is 
increasing satisfactorily, and through bookings over this line with 
the suburban stations of the Great Northern Railway are now in 
operation. The decision of the House of Lords on the appeal of 
this company respecting the compensation paid in connection with 
St. Mary Woolnoth, has been given in favour of the church authori- 
ties. This is much to bs regretted, as the directora had hoped to 
have recovered a considerable amount of the compensation paid. 


Direct United States Cable Co. 


Мв. E. M. Uxpnmnpowxz, K.C., presided at the half-yearly meeting 
held at Winchester House on Tuesday. He ran briefly over the 
figures mentioned in the rt (printed in the ErzoTRICAL 
Revizw for January 20th) and said that there wasa very marked 
improvement in the business during the last few months of the 
year. The reserve fund had been rged with the renewals which 
cost £8,477,and had been credited with the interest on investments 
£7,489. It had aleo been increased by the £10.000 placed to it for 
the half-year, and now stood at £472,964. The chairman then 
proceeded to give the main features of the pension fund which it 
tointroduce. Such a scheme had been adopted by the 


was all of a very particnlar kind and valuable in itself. In order 


to do fhis they must cement the relations between themselves and 
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the staff. The old policy of endowment assurance would not be 
done away with but it would not be increased, and for the future 
the on system would be substituted. Pensions would be 
payablo at 60 years of age with a minimum period of 10 years’ 
service; no pension to exceed two-thirds of the average salary for 
the last thrée years, or to exceed £500 a year, and no pension to be 
paid except out of the profits of the company. There are special 
provisions for employés obliged to leave before the age limit 
through ill-health or other cause. Dismissal for dishonesty or 
misconduct would involve forfeiture of any right to gratuity or 
pension. No contribution would be made by employés; the board 
would hold the fund and allow interest on it at 4 per cent. The 
fund would require an annuity of £2,5CO, but as they had already 
authorised expenditure of £1,0C0 under the endowment scheme, it 
would be necessary to increase that allowance by £1,500. 

Bir J. P Dr seconded the adoption of the report, and it was 
carried unanimously. 


— 


Liverpool Overhead Railway Co.— The accounts for 
the past half-year show an available balance of £10,134 18s. 6d, 
and the directors have resolved to recommend payment of а divi- 
dend at the rate of 5 per cent. per annum on the preference shares, 
and 1} per cent. per annum on the ordinary shares, against 14 per 
cent. per annum on the ordinary shares for the corresponding period 
last year. Balance carried forward £3,743, against £4,132, 


Anglo-American Telegraph Со. — After placing 
£10,000 to the credit of the renewal fand for the half-year, the 
directors will recommend at the meeting to be held on February 3rd 
the declaration of the following dividends for the year ending 
December 31st, 1904:—A balance dividend of 17s. 6d. per cent. 
upon the ordinary consolidated stock; а balance dividend of 
£1 15s. per cent. upon the preferred stock. There will be a balance 
of about £3,194 to be carried forward. The above dividends, 
together with those slready paid, will amount to £2 15s. per cent. 
on the ordinary consolidated stock, and £5 10s. per cent. on the 
preferred stock for the year 1904. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned eecurjties to be quoted in the Official List :— 
Commercial Cable Oc.— Farther issue of £29,000 sterling 500-year 
4 per cent. debenture stock (redeemable). Edmundson's Electricity 
Corporation, Ltd.— Farther issue of 10,000 6 per cent. cumulative 
preference shares of £5 each, fully paid, Nor. 70,001 to 80,000. 


Cleveland and Durham County Electric Power Co. 
—An extraordinary general meeting of this company wae held at 
Middlesbrough, when resolutions were passed creating the sum of 
£156,000 debenture stock, bearing interest at the rate of 5 рет cent. 
per annum, to be issued when, and as soon as, the power to issue the 
same becomes exercisable. 
authorising the directors to dispose of the stock on terms likely to 
be most advantageous to the company. 


Prospectus.—The Havana Electricity Co., Lid., was in- 
viting antil yesterday applications for an issue of £150,000 5 per cent. 
debentures of £100 each at 95. The company’s works, it is stated, 
are now nearing completion, supply of carrent having commenced 
on January lst. The worke, plant, &с., to date have cost £180,000, 
of which £150,000 was provided by the issue in 1903 of share 
capital. The present issue will pay the remainder of the con- 
tractors’ charges, and allow sufficient capital for house connections 
and working capital. 


St. James's and Pall Mall Electric Light Co.—The 
directors recommend a dividend for the half-year ended December 
3186 of 7s. 6d., together with a bonus of 2s. per share, on the 
ordinary shares, making, with the interim dividend, a total dis- 
tribution of 14% per cent. for the year. This is at the same rate ss 
for 1903. 


Dublin and Lucan мей Railway басе 
direct 0 t. 

res (reduolag the areara to three months) paying £300 off eleo- 
trical equipment account, and carrying forward £276. 


Metropolitan Electric Supply Co.—The company has 
inserted in its Various Powers Bill for next session provision for the 
reduction of capital from £1,000,000 to £750,000, The clause 
provides that at any time within 12 months after the passing of the 
Act it shall be lawful for the directors, pursuant to a special reso- 
lution of the company, to return and divide among the ordinary 
shareholders a farther sum out of the purchase money for the Saint 
Marylebone undertaking of the company not exceeding £250,000. 
The reduction is to be effected by issuing three £5 ordinary shares 
to the holders of every two existing £10 ordinary shares, and by the 
issue of one £5 share and one-half of а £5 share to each holder of a 
single £10 ordinary share.— Financial Times. 


Central London Railway Co.—The directors have 
declared dividends on the undivided ordinary and preferred stocks 
at the rate of 4 per cent. for the past half-year, and on the deferred 
stock 4 per cent. for the whole year. £30,C00 is carried to reserve, 
and £22,000 forward. The dividends for 1903 were the same, but 
£10,000 was placed to reserve, and £36,000 carried forward. 


Westminster Electric Supply Corporation.—The 
directors recommend a dividend at the rate of 15 percent. per 
annum for the Bali ers ended December 31st, 1904, making, with 
the interim dividend, 14 per cent. for the year, The total for 1903 
' was 133 per cent. 


A further resolution was pissed. 


STOCKS AND SHARES. 


Wednesday Evening. 

Тнв rough shock given to the humanity cf the world by the events 
of " Vladimirs Day," of course affected the Stock Exchange 
severely. While no panic broke cut, there was a sharp fall in 
nearly all the markets. Amongst the few which escaped, were 
those for Japanese Government Loans and electrical iseues. The 
latter are stoically steady, impervious to the nervousness that still 
continues to undercurrent the Stock Exchange generally, despite an 
all-round rally. А fall of 5s. in Great Northern Telegraph shares 
was the only movement directly traceable to the mad massacre of 
Sunday last, and this 1 loss was regained to-day (Wednesday). 

With the drop in Oonsols there naturally came a relapse in 
Home Rails, and although the Funds have experienced a certain 
recovery, the Railway stocks are slow to follow in the same path. 
Central London's have not changed, and City and South London 
keep at 46; the company's report affected the price in no way. 
Metropolitan Consolidated have receded to 97$, and Districts 
to 404. 

Traction descriptions have remained steady, and British Electric 
Preference are j better at 11j. The Second Debenture stock is 
offered at 973, or at 98} for "free" stock. The latter means that 
the stock will be put into the buyer's name free of stamp nd 
fee—in other words, that the company has probably not disposed of 


all the issue which was offered some time ago. Anglo-Argentine 


Tramway shares have paused at length in their upward career, and 
at 8,4, are } lower, the Preference being a trifle down at 5j. 
Belgrano Ordinary fell away to 4}, but the “А” Preference at 6 
and the “В” at 5) are each 1 up. Argentine Railway stocks 
suffered badly from the alump that followed Sunday's news, but an 
improvement has since occurred. The Railway and the Traction 
markets are to some extent connected, and a sbake-out in the firi, 
or a boomlet such as lately happened, operates upon the other toa 
substantial degree. The London Tramway issues are fairly good. 
London Uniteds show ro variation, but Metropolitan Electric 
5 per cent. Preference bardered to 1, and North Metropolitan 
Tramways were sold at 4; this week. 

Dealings have commenced in City of Buenos Ayres Tramways 4 
per cent. Debenture stock, and the price is qucted 984 to 991. It 
is thought probable that the atcck will be issued about the end of 
the month, and traneactions are being done forthe ‘coming out.” 
It ie worth noticing that Auglo-Argentine 6 per cent. Debentare 
stands at 1414. 

That Anglo-American Telegraphs should have descended with a 
run is not particularly surprising, in view of the dividend announce- 
ment. Readers here were fully prepared for Aoglo “A” to go 
without interest for at least another twelvemonth, but the market 
appears to have thought otherwise. At all evente, some bullish 
souls talked of { per cent. being declared cn the stock. Conte- 
quently the company's announcement of a dividend that made 5} 
per cent. for the year on the Preferred stock, instead of the full 
6 per cent., was regarded with something akin to dismay, and the 
Deferred has slumped 2j to 105. The people who wrote such 
glowing accounts of the stock to the newspapers just prior to the 
dividend declaration must feel that their optimism was a trifle 
premature. Anglo Ordinary fell 2 to 56, and the Preferred 1j to 
102. This last-named stock looks a fairly good lock-up of its kind, 
especially now that the directors of the company have shown no 
tendency to overstrain the balance-sheet by providing a shilling or 
two dividend for the Deferred. 

Allusion has already been made to the slight fall in Great 
Northern Telegraphs, but the price is now 20) again. A rire of i 
has occurred in Western Telegraph 4 per cent. Debenture stock. 
Callender's Preference are } higher at 53, and Henley's rose 67. to 
108. Amason Telegraphs have hardened to 14, showing a rise ofa 


on. 

National Telephone animation slackened off this week, but tho 
Deferred at 109 shows a 2 point rieo. This makes the Preferred 
and Deferred level as regards quotation. Chili Telephones are still 
in demand, and a fortber 2». 6d. zise brings them to 6j. 

Electricity Supply shares are firm, awaiting the dividend 
announcements. e only weakness is provided by Metropolitan 
Ordinary, а fall of 3 putting back the 
of Londons, however, are 10s. higher at 119, Kensingtons 2 better 
at 13, and Chelseas advanced a similar sum to 7 middle. The 
и City Lights” advance is giving rise to questions as to whetber the 
City company and the Charing Cross are going to join interests in 
any way. Bt. James's shares are unaltered on the ividend, bat on 
account of dividend talk, London Electric Ordinary added { at 9}, 
and the South Metropolitan are ү, better st a shade below a 
sovereign. Of the lower-priced shares, Brush Ordinary lost } at 
12s. 6d., and the Preference at 1} show уу fall. Crompton Pre- 
ference have risen 5s. to 29. In narrow-market shares, such anxious 
times as these give rise to movements that are based more проп 
sentiment than 1 but the electric sections have withstood a 
trying ordeal with ded strength. 


price to a level 18. City 
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SHARE LIST OF ELEOTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Closing 
Promene BAMB. or Dividends for the last week ended 
Шеше. Shere: three years. Jan, 18th. ал, 25th. W 
un 2; _ а. PEOR RC M 
€3,100 Atrian Direct Telegraph, Debs. 100 i SAM ТРЕТ ine ata 
4 ee oe ee ee oe — es . 
95,000 | Amason Telegraph t bares, Nos. 1 оббо "s T ёё 10 - .. 1— 1l 1 ; 
129.90 Do. do. 5% Dens., Nos. 1 to 1, 980 Red, .. «2 « | 100 T T м — e 95 К 
0 | Anglo-American Telegraph .. ea zé КЎ sa „ | Stock | 00/6 618. 9% 57— 69 -` 65 — 57 2n is 
а ш) ро. ёо. do. A Pret. ee oe "P oe ee | Stock oP 6 96 108 —104 101 — 108 104 1014 
8,108,200 Do. do, do. ee ee ee ee ee Btock * 2s. il 194— 184 1 — 11 18 10 
44,900 CC „ e. neah roi oe е 6 P. 7 96 6 — 6} xd 6i ЧЕ 
ы Шш Cable ee oe ee ee ee ee ee eo $100 8 е» 170 —1 170 —190 
Чы оа тез шва OL Lo LZ OX OZ XE ED» |e fo Ч- 1? T E 
eon Do. de. 10 h Oam. Prei. | 5 7% q Bj 
| Do. do. 4 4 Debe. es oe ee oe ee 60 100 — 1 100 — ә • 
68. тИ | Direct United States ) ee | E 1% | 3% . 108— 10% 108— 10j 10j 104 
262и Direct West India ; Reg. Deb., within Nos. 1 to 1,900, Red, rend T% T% о 4 M —10 5 2: 
GER. Eastern Telegraph, ee oe эө ee ee oe tock — x mie 
2 — Do. & Pref, Stock 0 ` өе ee ee oe 100 67 — 89 xd 37 — 89 874 
6 legraph >: ..| 10 7 |7% pr miei d cM pt 18 
өе ° x 
— Do. 4% Deb. Stock 855 RA РИ "t „Stock 106 —108 106 —108 1 106 
T Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 ‘ 101 —108 101 —108 e "m 
| окре: Telegraph and Frost | us Bub.) 1 408,000 | 1 | si% 104— 10 110 10 i 10, 
Do, do, 6 % Prei. „10 е: 14 — ч 14 — 1 18, 1410, 
Greet Northern ОЕТ, 10 19996 | 15 % 991— nt 
eng Halifax and Bermudas 96 1st Mort. Debs., within Nos. 100 x 8 99 101 99 101 D : 
n4 Buropean AR ы мы eS a |41 10 t6 — 41 45 — 41 E 
Monte Telephon Co. Lid Ord. ее ee е М ee 1 8 8 me t. 
yan National el Book ` ОПО Е He |6 6 ae 1083 —1 à 1 1 
Do. Det. Stock ee ee ee ee ee 100 6 106 —108 108 —110 110 1 
De, do. 6 Cum. 1s$ Pref. ee eo ° ee ee 10 6 6 18 — 15 18 — 15 14} = 
x Do. do. 2 Nenonm Eri Pret, 110 8d . | 5 | 8 б . ‘Sh Ba 161— 5 $ 
on-cum. 9 ee e == 
Do. ёс. Deb. Btock Беа, : oe oe oe Btock 8 84 96 — 98 — 98 vil ові" 
ро. do. 4 b. Stock Red. $a wx oe ee 100 4 4 101 —108 101 —108 102 101 
| Oriental Telephone and Elec. Nos. 15 171,804, fully paid i |6% | 6% T Tou là 
2 Pacific and European Tel., (% Guar. Debs., 1 to 1,000 Ws. 28 100 А А — 99 96 — 99 T 
* НК | Renter's өө ee eae ° ә ee ee e ee ee 8 6% 7 — 1$ 7 — 14 71 
LE Ri Qables Trost e ° 60 ee ee ee ee ue 9 % ee 190 сне 120 —198 
United vee Plate Telephone . eo e se. ee ee 64 
do. 33 ee b А 5 — 61 5 — чы 
West do. 6 Debs. ee eo ee ee ee кс» 4 % 4 à 104 ©, 104 2 
West Coast of 1 to and 58,001 > y : кә 4 ee ә ee ee $ Ro : oe ee 
мени | West Coast of Americe, € Debs. 130 1,500 guar, by Bras, Bub, Tel. 100 Ur si 8 9) —1 98—100 Е ME 
300,98 [ Westen Telegraph, » Мов. 1 to 907, М P 10 7% 1% és 184— 14 184— 14 18$ 183 
Bae D» le 44 Deb. Brock Hea 1000 e ee ee 100 oe ee oe 101 —108 101 —108 ee ee 
eR A Do. do. 4 9$ Deb. Stock Red. as $e e. | 100 °% Я 100 —103 —1 
Ne India and Panama Telegraph .. we ee T ee 10 ss Р — — 
Bu Ri Do. do, do, 7 8 Prei со о 10 ss ae = - 7— 7 А 
en a do, 6 Cum, 2nd Pref, e ee 10 эө oe ve — 7 ee ee 
Жа Мо, do, do. B Debs., Nos. 1 te 1,808 ee 100 ee ee ee 101 —108 101 —108 oe ee 


PGI: 


нии рни 


Oo., Nos. 1 to ee ee ee ee ee ee 8 
6 m Не Гасан VVV 

to 11,000 of роо тег v s M p: 

do, A” hares, 7,189 .. ee 

do. 4% Deb. Stock Red. s .. | 100 

do. 6 d Btock Prov. Certs. all pd. x 


ШИШ 


Railway Ord. oe ee ee ее 
do.“ алад Pref. A10 paid ee oe [EI ee 10 


Maintenanos .. 272 13 
до, 4 96 Deb. Bds., Nos. 1,00 1,0, Red. 1909 | 100 
Ord. ee ee ee ee ee 100 


© § genet of mine months, + Qaotetions on Liverpool Stock Eizobange, { Unless otherwise stated all shares are fully paid. — * From Manchester Share List. 


(Bank rate of discount 3 per cent. (April 91st, 1904). 
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SHARE LIST OF ELEOTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. 


5 Stock Di tor the Оюмаа Business done 
Presen NAMB, or vidends tions Quotstions week ended 
issue, Bbere. three years an, 1th. Jan. th. Jan. 25th, 1906 
3 
30,000 | Brompton & Kensington кесше Light Sup., Ord., 1 to 90,000 ee 6 
90,000 Do. Oam, Prem. 6 
260,000 | Central Electric Supply 4 у Gan . Deb. 5 vs m ss .. | 100 
60,000 Charing Cross and у Supply et id. we b 
70,000 А Pref  .. b 
40,000 Do. 85 “oO Undertaking " Cum. Pref, e 6 
40,000 Do. do. А Vs s b 
360,000 s do. 4% Deb. Btock Red. . ae . oe | 100 
44,496 *Chelsea e Bapply, е ee oe ee ee b 
150,0001 I Deb. 8 ee | Stock 
40,000 1. „1 to ac X 10 
400,0003 Do. о oh Beck” (iss. at 115) all paid ‘ а 
950,000 Do. Gnd Deb. Stock, v. Certes., all paid .. | 100 
40,000 | County of London 5 Ligbting, Ord. 1—40,000 . as 10 
Ee Do. "TL % Pref., 40,001—60 10 
360,000 do. 44% Deb ind Deb E Stock А ve Btock 
70,000 кашап s шей Corporation i $4 1 6 е 5 
70,000 `6 % Com. Pref. .. . Ws - 
800,000: Do. do. ist Mort. Deb. ae .. | 100 
21,000 | Kensin and N E 0 о. 26 5 
110800 London Electrio 8 D борон ma, L. а ре bani В ..| 8 
on upply en, YS 3 
Do. T. 6 96 Pret. 8 
260, 0003 Do. do. 4 1st Mort. Deb. Stock Red | Stock 
100,000 Метороап Eleotris Bupply, 1 to 100, ee 10 
71,106 do. % Cum. Pref. 1—71,106, £8 тем ee 5 
bs. do. 1st Mort. Deb. Stock a xs 
26560,0001 Do. do. Mort. Deb. am Bed .. ee | Stock 
. 10,859 | No Hill Bleotrio Digneng s ee T 10 
69,000 4% 1st Mort 1 Ded. 100 
28800 St. James’ and Pall Mall Eleotrio Light, Ord 2 2 a ae b 
; Do. do. ао; 7 % Pref, 90,081 to 40,080 6 
160, 0003 Do. do. о. 88% Deb. Stock Red  .. | 100 
19,000 | Smithfield Markets Electrio Supply, Ота А s is 6 
60,000 Do. do. 4% Deb. Stock sd „Stock 
66,000 | South London Electricity apply. Ord. AR ae a 5 
100,000 South Metropolitan Electrio Light and Power Ford. n i 
60,000 (Late Blackheath and Greenwich 1 Pret. .. 1 
100,000 Dist. E.L.Co.) 44% let Deb. Stock | 100 
80,000 Urban Blectrio Bupply, Ord. Е ee ee х ee : ee ee 6 
80,000 Do. о. 5 96 Cum. Pref. - oe 5 
200, 000 do. 44% 1st Mort. Deb. Stock Red s ee | 100 
110,000 Westminster Blectric Supply, Ord. vs EN s ЕЎ 6 
98,141 Do. do. 6 % Cum. Pref. К 6 
* Bubject to Founders Shares, 1 Unless otherwise stated all shares are fully paid. 


MARKET QUOTATIONS, Wednesday, January 25th. 


CHEMICALS, 40. PM dunt e Die METALS, &о. (continued), 
а Acid H oe ee per ст, 67 ee Copper Sheet ee ee ее per ton 
: m lle... . . 22 Bs). B * — 2 
ee ee * eec е ee e e. per 
" Sulphuric e о. per e. 6/6 T Rc v " Bhee per ton 487 
s mon vs © . рег owt. 49/- - € n " Rod . per ton £81 
= Ammonis, uriate (crystal) .. рег ton 488 10 T € „ ” Н.С. Wire per lb, dad. 
П] 51 ee ee eo per ton £80 ee f Ebonite ee ee 0 per Ib. 8/8 . 
«B powder .. T per ton £5 5 ee f 5 ра e. рет lb. of — ee 
e B of Carbon . per ton #15 T п German Silver Wire .. «.. per lb. ^» ee 
8 Borax. ee oe ee ео per ton 218 ео h Gutta-percha fine ee oe per lb, ее 
а Bensole (90%) .. ..  .. per gal. 77 ee h Indis-rubber, Para . per lb, 5/9 to 5/8 inc. 
a y d ) of oF per gal. 6/6 m 5 per ton 418 : 
а ulphate .. ee ee рег ton £28 © 6 Pig (Cleveland warrants) | per ton 48/- 1/8 der. 
a Lead, Nitrate e 75 — o рег ton 225 oe 6 a V per ton From 411 is 
@ „ te „ per ton 281 € ,, Scrap, per ton 41/6 to 50 T 
4 Muthylotod Bpirit `. ee ee oe Pe rd u^ ee 6 LI] Wire, guivanised No. 8 ee per ton Zu v d > 
в Naphtha, Solvent a ien О), per gal. 5/6 E о Lead, English Ingos .. .. per ton iE to £18 } 5/- dec. 
& Potash, Bichromate ichromate, per Ва, RE А Sheet .. per ton £14 2 6 6/- dec. 
@ hellac Caustio (T ee ee per ton #19 eo m Mingunti Wire No, 2 7 ee ee per Ib. 85 se 
2 Sulphate of М esia 7. Per ton ‘4610 1; 2 Mien (n original mu ene bd. to lj vi 
T „„ рег А са cases) per eo 
. m oa оа Z5 ee d „ " h DM per lb. Ую | ee 
a „ Lum .. 27 porton 45 ss р Phosphor Bronze, plain > peri, |, 103018. Nx 
а Boda. Caustic (white 70 96) eo рег ton £10 15 ws n» bars & per 1b, 104 to 1/8 .- жө 
a v tals -ee ee рег ton 48 ee i » trip & cheet per lb, 122 T 
2 „ Bichromate, casks.. ee per lb, 924. өө о Platinam m oo рег os. "MS c: А 
{шша а р еше 
e$, acc’d’ eso'p'n ee 
METALS, &0. o авд еу 
b Aluminium Ingots, in ton lots .. per ton £180 bs о Tin, Bion. ber en 105 £1 dec. 
b „ Ww , in ton lote . per ton £168 ee Wire, Nos, 1018 oe e. per lb, . Ya * 
b Sheet, in ton lots .. рег ton 2166 еа р White Antifriction Motale— 
b Babblit's metal per ton 248 to 4140 “White Ant" brand perton | 448 to 265 
сои rolled me Sio iP) bui por db "4d. T | Yarns, 10s Grey Cotton, on sp'i pr 8d. T 
0 ee 6 lea. Flax . . e ae 
c 8 wi een) per Ib Ж ie i а B pi Minden age" per Ib 1 an 
à Tubes (brazed) o : per lb. T : 1 2m n i en їз, Jute rove 4; per ton 427 6 5 
к Соррег 98 1 рег ton 250 ee по, ( Ө ontagne ) per п 
lied 


вора & Со, f 


Co., Ltd.; k Morris Ashby, Ltd, ; m W. T. Glover & Oo., Ltd.; в P. 


by Messrs. :—a G. Boor & Co.; b The British Aluminium Co. Ltd.; e Thos, Toon © боп Ltd.; d Не Wienia o Бора: в Freder 
dia-Rubber, G.P, and Teleg. Works Co., Ltd.; g James & А h c 


h Edward Till & Co.: 4 & Lowe; j Walter H. Hindley an 


Bolling 
& 8ons; o Johnson, Matthey & Oo, Ltd.; р Main EE Bronse Oo., 144. 


Motor Tires.— The new Swinehart-Clincher “ Concave” 
type of tire, for which а life of 7,000 to 8 000 miles is guaranteed 
by the makers when running over ordinary roadways, is about to be 
placed on the English market by the Swinebart-Clincher Rubber 
Manufacturing Oo., of America. It was recently exhibited in Paris 
by the Oldsmobile Co., fitted to care. In order to secure resiliency 
the new tire is made “Concave,” so as to be springy when running 
over rough roads, and has already been adopted on tbe new 1905 
сагв, by the Oldsmobile Co., of America, who, we are informed, bave 
placed a large contract for use on their touring and parce! delivery 
vans now bring exhibited at the New York Motor Show. We learn 
that Messrs. Shippey Bros. have been appointed sole importing 
agents, and that arrangements have been nade with Messis. Smith, 


Parfrey & Oo., of the Pimlico Wheel Works, to build artillery 
wbeels ot any diameter and type of bub used by motor-car builders, 
and specimen wheels will be on view at Olympia fitted on several 
cars of English makers. 


Belfast Tramway Engines.— Messrs, Combe Barbour 
are building three vertical triple high speed engines of the enclcsed 
type for this tramway pow er station, for direct coupling to Weat- 
inghouse generators. h engine wil develop 1,550 B.H.P. at 
180 r.p.m. Steam is admitted b piston valves to all the cylinders, 
and forced lubrication is fitted througkout. The engines will be 
built at tbe Combe Barbour works in Belfast. 
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THE TANTALUM LAMP OF MESSRS. 
SIEMENS & HALSKE.” 


Part J., by Dr. W. v. Вогтон. 


Tun firm of Siemens & Halske hae for many years been working at 
the problem of an economical incandescent lamp, and it arrived a 
long while ago at the fundamental principle that the visible part of 
the radiation of an incandescent body increases progressively with 
its tem . This warrants the axiom that the most economical 
lamp will be that whose incandescent material will withstand the 
highest temperature. 

Messrs. Siemens & Halske charged me several years ago with the 
task of discovering in their laboratory a material which should have 
amelting point considerably above the temperature at which ia- 
eandescent lighting becomes highly economical, so that fila- 
mente made thereof would not melt nor disintegrate at that tem- 


perature. 

There is a number of metale, the melting points of which are 
known to be considerably above 2,000° C., and the task resolved 
itself into finding one which, while fulfilling the above requirement, 
could be easily worked to form a filament, aud would not be very 
rare or difficult to procare. 

The melting point of vanadium obtained by electrolysis proved 
too low for the purpose in view. Niobium had a considerably 
higher melting point than vanadium, but not sufficiently high. 


Next tantalum was turned to. I reduced potassium tantalo-fluoride, - 


nad found that the finely-divided tantalum so produced became 
fairly coherent on rolling, so that by this treatment metallic strips 
соіа be made of it. Oo the other hand, it was tried to briag 
tantalem oxide into the shape of a filament by mixing it wta 
ке, and to reduce it directly iato the form of a metallic thread. 
tbese experiments there was for the first time observed a minute 
globale of molten tantalum, and this globule was of sufficient tough- 
new to t bameerirg and drawing into wire. Following out 
this obeervation, tantalum powder was melted in a vacuum, and 
thea it was found that the highly-beated metal parted with the 
gases it contained. In this manner I produced my firet filaments of 
pure tantalam metal, which. however, were but small. When they 
had been used in lamps with promise of good results, an attempt 
was made to devise a definite process of purification. The 
potamium tantalo-fiaoride was reduced to metallic powder; this 
powder contaius a small proportion of oxide and of hydrogen which 
has been absorbed during the redaction. When the powder was 
melted in а vacaam the oxide aud absorbed yas disappeared, and а 
regulins metal remained, and on carefally remelting this it became 
80 that noappreciable impurities could be detected in it. 
chemical es of this pure tantalum are very remark- 
able, and are of a kind to lead me to suppose that nobody 
before me has ever had metallic tantalam in his hands, When 
cold, the material resists chemical agents strongly; it is not 
attacked by boiling hydrochloric acid, aqua regia, nitric acid or 
sulphuric acid, and it is also indifferent to alkaline solutions; it ia 
attacked solely by.hydroflaoric acid. Heated in the air it assumes 
a yellow tint at about 400° C., like steel, and, also like steel, the tint 
changes to dark blue when the tantalom is exposed for some time 
to 500° O., or for a shorter time to 600° С. Thin wires of it burn, 
whea ignited, with low intensity and without any noticeable flame. 
И greedily absorbs hydrogen as well ae nitrogen, even ata low red 
hent, forming with them combinations of a metallic appearance, 
bet rather beittle. It combines with carbon very easily, forming 
several carbides which, as far as they are at present known, are all 
of metallic appearance, but very hard and brittle. The product 
whioh Moisean has thought to be tantalum was clearly a carbide of 
this kind or an alloy of a carbide with pure tantalum, for Moisean 
himself states that his metal still contained j per cent. of carbon. 


the high atomic weight of tantalam (183), 
it is obvious that а very small quantity ої carbon 
айе to  carburiss а relatively large quantity of 


tenpfalum. This view of the constitution of Moisean’s product is 
confirmed by the properties he ascribes to the metal, ramely, 
specific gravity 12:8, great hardness and brittleness; these are not 
properties of pure tantalum. When in the form of powder still con- 
taining, as previously stated, oxide and hydrogen, tbe specitio 
gravity of my material is about 14; when purified by fasion and 
érawn into wire, it bas a specific gravity of 16:8. It is somewhat 
darker than platinum, aod bas a hardness about equal to that of mild 
steel, bat ahuws greater tensile strength than steel. It is malleable, 
altboegh tbe effect of 
operation must be rather long and severe to extend the metal into 
a веб. 16 сап be rolled as well as drawn into very fine wire. Ite 
tensile strength aa a wire is remarkably high, and amounts to 95 hg. 
per square millimectre, while the corresponding figure for good ateel 
is 70-80 kg., according to Kohlrausch. 

The electrical resistance ofthe material at indoor temperature is 
0165 ohm for a length of 1 metre and a section of 1 sq. millimetre 
(ene conductivity as compared with mercury 6:060); the tem- 
pestare coefficient is positive, and has а value of 0:30 between 0 
ead 100° O.; at the temperature assumed by the incandescent fila- 
ment ta the lamp at 1-5 watts per c.P., the resistance rises to 0:830 
Cam for m length of 1 metre, and a section of 1 sq. millimetre. The 
cfi ant of linear thermal expansion between 0° and 60° С. is 
00U.0079, according to experiments made by the Imperial Normal- 
Аювевсовог mission. Fusion is preceded by a gradual softening 


* Abstract of paper read before the Blektrotechnische Verein at 
Berhs, by Dr. W. v. Bolton and Ur. О. Feuerlein, January 17th, 


ing 1s relatively small, so that the. 


which appeare to extend over a range of temperature of several 
hundred degrees. 

The specific heat is 0:0365, so that the atomic heat is 6:64, which 
is in acoord with the law established by Dulong and Petit. 


PART II., by Он. О. FEUBBLEIN. 


As soon as Dr. Bolton's experiments showed that the originally 
brittle tantalum could be made dactile enough to draw into wire by 
the usual methods, and that thie wire could be bent and coiled like 
a thin steel wire, it became possible to test it thoroughly as to ite 
usefulness for incandescent lamps. 

The tiret trials, with wires of about 03 mm. diameter, gave moet 
promising results. 

The first tantalum lamp that proved to a certain extent satis- 
factory, in that it admitted of aa exact measurement of tbe electric 
and photometric conditions, and stood a burning teat for some time, 
was completed just about two years ago, viz., on December 28th, 
1902. This lamp had a bow-shaped filament made of the first wire 
drawn of tantalum. The diameter of tne wire was 0°18 mm., its 
effective lighting length 54 mm, its elec rical resistance when cold 
0:29 ohm. This corresponds with a specific resistance (1 m. 
length, 1 вл. mm. section) of 0:331. The photometric measurements 
made at 2, lg and 1 watt per Hefner caadle-powet * showed pressures 
of 4 9, 4:95 aod 5:9 volts, intensities of current of 5:0, 5 46 and 62 
amperes, and illuminating values of 11, 18 and 37 Hefner candle- 
power respectively. Oo beiog burnt at 1 watt per candle-power, 
the lamp had a life of 20 hours, during which it strongly 
blackened. 

In poen as the chemical and mechanical process developed, 
aud the material became purer, aid the wires more uniform, the 
results obtained with the lampe also improved. The lamps lasted 


. longer, and blackened less. At the same time, the specific resist- 


anoe decreased until it dropped to the preseat figure of 0:165 forthe 
pure metal. Itis clear that the material used for the firet lamps 
still contained a considerable quantity of impurities— probably 
niobium and carbides— which caused the strong dispersion aod the 
nearly double specific resistance. 

From tbe dimensions of the filament used in the first lamp, we 
could calcalate that, with this rather impure material, we sbould 
require a fila nent about 520 mm. long and 0°06 mm. ia diameter, for 
а lamp for 110 volts, 32 Hefner с.р. and 1:5 watts per ор. These 
unusual figures inereased when the specific resistance of the material 
had diminished to the present value of 0165, at which for a 32 
Hefner c P. lamp a filament about 700 mm. in length x 0055 mm. 
in diamet'r, and for a 25 Hefner О.Р. lamp a filament of about 
650 mm. x 005 mm. diameter was required. 

Іа° July, 1903, wa possessed the first tantalum lemp with a 
filament of aboat 0 05 mm. diameter. It had a bow-shaped filament 
54 mm. long, and its measurements were 9 volts, 0°58 ampere, and 
3:5 Hefner с.р. at 1:5 watts per ср. On the basis of these figures, 
a lamp baviugthe same quality and diameter of wire, and at the 


Fie. 1. 


same economy on a 110-volt circuit must have a filament 650 mm. 
long and would give 43 Hefner с.р. illuminating value. 

The experiments thus far had proved withoet doubt that the 
task of producing lamps for 110 volts and a maximum of 25—32 
Hefner О.Р. was not an easy one in several reapects. We had to 
solve the problem of suitably and reliably fixing a filament rather 
more than 2 ft. long witbin a glass globe which should not exceed 
5 any great extent the dimensions of the usual incandescent 

оре. 


~ One Hefner c.. = 0:885 British o.p.— Eps. Е.В. 
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Like all other metallic filaments which have hitherto been used 
for incandescent lamps, the tantalum wire presente the difficulty 
that it softens sensibly at the temperature corresponding with 
1°5 watts per candle-power. To use loop-sheped or spiral filaments 
similar to the carbon filaments of the common incandescent lamps, 
was therefore out of the question. Nor did lamps made with bows 
of corrugated wire (fig. 1) or of plain or corrugated metal ribbon give 
satisfaction. 

It soon became apparent that the one road to success lay in the 
direction of dividing the filament into a number of short straight 
lengths, supported at their ends in insulated holders. In this 
manner we anoceeded at last, in September, 1903, in producing the 
first really serviceable lamps for about 110 volts. 

This lamp is illustrated in fig. 2, and it will be seen that it 
contains two glaes lenses cast on to a central wire bolder; each lens 


carries laterally 12 arms having small hooks at their ends, and insu- . 


lated from each other. Through these 24 hooks the thin tantalum 


Fia. 2. 


wire is drawn up apd down between the two lenses. This 18 
believed to the first metallic incandescent lamp for nearly 110 volts 
which, like the common carbon glow lamp, can burn in any position 
whatsoever. This lamp supplied about 30 Hefner с.р. on а 94-volt 
circuit at 1˙5 watts per candle-power. It lasted for 260 hours, and 
lost during that time 9:5 per cent. of ite illuminating value. 

About the middle of October, 1903, we succeeded in making the 
first 200-volt tantalum lamp, which was of a design similar to the 
lamp just described. 

In the course of further development, the form of the frame of 
wire filament for tbe 110-volt lamp went through different stages, 
the prinoiple of sub-division being always followed. Among other 
constractions we tried some in which, instead of one long filament, 
a number of short pieces of wire were fixed on a supporting frame; 
those pieces, connected in series, made up the total length required. 
Fig. 3 represents a lamp thus constracted, the wire being joined 
obliquely in 16 straight pieoes between two insulated supporting 
stars. Such lamps offerthe advantage that short pieces of filament 
can be used in the manufacture. But they are only reliable if the 
wires used in the same lamp are absolutely uniform in diameter 
and quality. Ia the end we arrived at the shape represented in 
fig. 4, for 110 volts, 25 c.P., and 1:5 watts per Hefner ор. 

In this form, differing from most of the previous constructions, 
the central support consists of a short glass rod carrying two lenses 
into which the arms, bent upward and downward in the shape of an 
umbrella, are cast. The upper star has 11, the lower 12 arms, each 
upper arm being in в vertical plane midway between the vertical 
planes in which two adjacent lower arms lie. Between these 
arms, which are bent into hooks at their ends, the entire length of 
the filament is drawn zigzag. Its extremities, held by two of the 
lower arms, are connected with the foot of the lamp by means of 
platinum strips. 

The standard type for 110 volts, 25 Hefner o p., and 1:5 watte 
per ор. has a filament 650 mm. long and 0°05 mm. in diameter. 
The weight of this filament is 0:022 grams, eo that about 45,000 
lamps contain together 1 kilogram of tantalum. 

The shape of the glass globe is adapted to the frame desoribed 
above. Care has been taken to make it of a size not exceeding the 
usual maximum dimensions of common incandescent lamps of the 
same candle-power (25 Hefner c P., 110 volta). 

This shape offers & number of noticeable advantages. In the 
first instance it is very stable, aad will stand severe sbocks without 
damage to the lamp. A considerable number of such lamps were 
sent across tbe sea to test their resistance to the hardships of trans- 


port, and came back unhurt, although they had been packed just 


Jike common glow lamps, and no special care had been taken at 
any time in their handling. The lamp barns, of course, in any 

ition, and can therefore be held in any kind of fitting. The 
ight is white and agreeable; its effect is particularly steady if the 
lamps are provided with ground glass globes. 


Numerous trials for lengthy periods of time, at rates varying 
within the range of 1 to 3 watts per O.P. have proved the vast 
superiority of the tantalum lamp over the carbon filament lamp under 
equal electric and photometric conditions Expressing this fact in 
figures, we can state that the tantalam lamp consumes about 50 per 
cent. less current, at the same voltage, with the sams intensity of 
light and the same useful life, thao the carbon lawp does, or that it 
supplies about double the light of the carbon lamp with the same 
consumption of current; while at the same economy the life of the 
tantalum lamp ia several times tbat of the carbon type. Moreover, 
at ап initial load of 1:5 volts per Hefner c pP., the tantalum lamp has 
an average life quite sufficient for all practical requirement, so that 
this rate of consumption has been standard for the 110-volt 
lamp. Trials at a load of 1 watt per Hefner c P also proved that 
the lamps had periods of life of several huodred hours, bat in 
that case the lamps were very seositive to variations of pressure, 
and often showed an early decrease of illuminating value. The 
useful life of the tantalum lamp—i e, the life within which it lose 
20 per cent. of ite initial illuminating value—averages between 400 
acd 600 hours at 1:5 watts per Hefner ср.; some specimens have 
рготес to have a useful life of more than 1,900 hours. The absolute 

ife amounts to an average of 800—1,000 hours under normal 
working conditions. Further, the tantalum lamp blackens buat little, 
unless it has been strongly overheated during work in consequence 
of рык short-ciroaiting of the filament. 

t is very interesting to observe the behsviour of the tentalun 
lamp duriog the whole course of its life. The first fact worthy of 
mote is that, like some carbon lamps, the illumioafing value 
increases at the beginning, generally after a few hours, by 15 to 


20 per cent. In the same way the consumption of current rises by 
about 3 to 6 per cent, while the consumption of power drops to 
13 to 1:4 watts per op. After that, the illuminating value 
gradually decreases, while a corresponding increase of the con- 
sumption of power occurs. Р 

The average behaviour of the 25-c.P. lamp at 110 volta, with 
reference to its various periods of life is shown in the following 
table :— 


Intensity 
Life of light Consumption Watts per 
hours. Hefner c.r. in amperes. Hefner с.р. 
0 25—97 036—038 15—17 
5 28—31 0 37—0 39 13—15 
150 25 —27 0:36 —0:88 15—16 
300 22—24 036—033 | 16—17 
500 20—22 0:36—0 38 19—90 
1,000 18—20 0 35—0:37 21—22 


The initial increase of illuminating value, and of current oon- 
sumed, is, doubtless, caused by a change in the structure of the 
tantlam wire, this change being accompanied by a reduction of 
resisfance, and, consequently, of the phenomena reealting thore- 
from. | | | _ 
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While the fresh filament has a perfectly smooth and cylindrical 
surface, the latter acquires a peculiarly glistening aspect as the 
fument grows old, so that a lamp that has served for some tima 
abs readily distinguished from а new lamp. When looked а" 
пф the microscope, the filament that has burned fora length of 
time shows a clear tendency towards contraction and the formation 
d drops or beade, 

Vig. 5 ів an illustration of a piece of filament in its fresh state, 
md of the same: piece after 3,000 hours of service, in both cases 


P4 


Fig. 5. 


100 times the natural size. The gradual shor'ening of the filament 
вл slo be Observed in the lamps themselves, and offers a farther 
indication of the time of life of a lamp. 

Pig 6 represents the filament frame of a new lamp. It will be 
noticed that the tantalum wire is led up and down, and hangs loose 
oa the supporting frame in easy wide archea without sharp bends. 
Ва alter bing used for some time the aspect of the lamp ів quite 
different. As shown in fig. 7, the wire has contracted, the wide 
ei dieappeared, and sharp-pointed angles have taken their 


Most peculiar is the behaviour of these lamps when the filament 
bes burnt through. While with all other incandescent lampe the 
burning through of the filament is tantamount to the econcmical 
death of the lamp, it may happen with tantalum lamps that they 
bern through several times withont being spent; on the contrary, 
each burning through is followed by an increase, often considerable, 


of the illuminating value. This pecaliar result is due to the fact 


that in many cases a broken wire comes in contact with its neigh- 
do that the circuit is again established. А part of the filament 


is thas cat out of the circuit, and the lamp consequently burns more 
J, and sometimes even too intensely, in which case, of 
coarse, oniy a short span of life is left to it. Yet we have had 
бел Са опе lamp under observation, the filament of which broke 
time after m short period of service and then broke 
n. bet notwithstanding this the lamp lived more than 
We have often succeeded in rendering 


contest with its neighbour. Fig. 8 represents the frame 
ы a? Where the filament was burned through in three places 
чаш of thee raed! £0 do service. For the sake of clearness the back 
trent filament have been omitted in the drawing, while the 
— бы. which were Carrying the current, are drawn in specially 


It must further be mentionad, that, after serving for some time, 
say, 200 to 300 hours, the tantalum filament loses a great deal of its 
mechanical strength ; while tantalam wire, when new, has a greater 
tensile strength than steel, it becomes brittle and will break easily 
in the course of its life аз а filament. It is, therefore, advisable, 
when lamps bave served for some time, not to remove them from 
their old fittings and putthem into new ones, as that might easily 
cause the filament to break. New lamps are not very sensitive to 
eevere shocks, even while burning; but when this alteration in 
the filament bae happened it is well to preserve them from shocks. 

Of special interest to tbe incandescent lampmaker is the behaviour 
of the tantalum lamp ander a heavy overload. As was to be 
expected, the trials made in this respect have also shown a great 
superiority of this lamp over the carbon lamp. It has been ascer- 
tained that tantalum “lamvs for 110 volts. 25 Hefner с.р. and 1:5 
watts per с.р. only burn throogh at 260 to 300 volts, if the voltage is 
increased slowly and graduallv, while with carbon lamps designed 
to work under tbe same conditions, nothing like that fgure can be 
obtained. The superiority of the tantalum lamp over the carbon 
lamp with regard to less blackening of tbe glass globe can also be 
proved in & few hours by means of comparative burning tests at 
about 30 per cent. overload. . 

Another advantage of tbe tantalum lamp over the carbon lamp is 
that the resistance of tantalum, like that of all other metals, etrongly 
increases with the rise of temperature, while carbon is known to 
diminish in resistance when it is hot. 

In fig. 9 the variation of the resistance of tantalam and of carbon 
as а function of the lamp voltaze is graphically represented, 100 
being assumed as the value of pressure and resistance at the load 
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of 1:5 watts per Hefner с.р., во that for each per cent. of variation 
of the pressure, the respective percentage of variation of the resist- 
ance is shown. | 

It will be seen, in the first instance, that the resistance of tan- 
talam increases to more than five times its original value during the 
transition of the material from the cold state to a load of 15 watts 
per Hefner o. P., while the resistance of carbon decreases with that 
change to about ore-half of its initial value. It will farther be 
noticed that, even at a higher load, the resistance of tanta'um goes 
on rising, while the resistanceof carbon keeps droppiug. Therefore, 
the increase or decrease of voltage will cause the intensity of 
current, and with it the illuminating value, to rise or drop ata 
quicker rate in the carbon lamp than in the tantalum lamp, and 
consequently the latter is less sensitive to variations of voltage than 
the former. 

Having thus related the whole history of the development of the 
tantalum lamp, and fully entered into a critical comparison between 
it and the carbon filament lamp, we need scarcely add that we do 
not intend, of course, to be satisfied with the resalts which we have 
obtained hitherto. 

For the time being, however. and until a larger building has been 
erected for the production of tantalum, our firm has resolved to keep 
to the type for which there is an immediate practical demand ; that 
ie, the lamp for 100 to 120 volts, which gives 25 Hefner с.р. at 119 
volts, or will have a higher orlower illuminating value if worked at 
correspondingly higher or lower voltages. 

In conclusion, I would recapitulate the properties which we claim 
as peculiar characteristics of our invention, as follows :— 

1. The tantalum lamp bas a filament made of a metallic 
condoctor, and burns at once on being connected, without any 
previous heating. 

2 The light-giving wire is prepared by melting in a vacuum, and 
drawing; it is tough even in the cold state, and can therefore be 
coiled and spanned when eold. 

3. A relatively great length of wire is placed in a simple manner 
within a bulb of usual dimensions. 

4 Tantalum ore exists in sufficient quantities, and can be easily 
procured. | 

5. Similar principles of treatment сап be applied to other metals 
of a very. hightmelting point. 


160 


THE ELECTRICAL REVIEW. (VoL 56. No. 1,418, Jarwanr 27, 1905, 


INSTITUTION OF ELECTRICAL ENGINEERS. 


— 


STREET LIGHTING BY ELECTRIC ARO LAMPS. 
Ву H. B. Maxwa ux, Burgh Electrical Engineer, Partick. 


(Abstract of Poper read at Glasgow, January 10th, 1905.) 


Ту the requirements of effective street lighting are carefully stadied, 
it will be found that what is wanted ir, not an illuminant that moet 
affects the eye, causing the pupil to contract so that other objects 
are indistinct, but one tbat illuminates the stre et and surround inge 
without this dazzling effect, and also one that has a maximum 
candle-power at an angle below the horizontal. For this reason arc 
lamps properly placed are infinitely superior to incandescent gas 
lamps, which, owing to the concentration and intensity of their 
light, the necessity for placing them comparatively low down, and 
owing to their maximum candle-power being at an angle above the 
horisontal, are one of the worst forme of lighting in this respect. 
It can undoubtedly be overcome to a large extent by placing the 
lamps much higher, but it is then necessary to increase the candle- 
power by grouping some three or four manties together at a great 
increase in cost, in order to avoid the shadow cast by the pole in 
thie fcrm of lighting, and to provide sufficient candle-power to 
efficiently light the street at these heights. 

An example of this form of lighting may be seen in Victoria 
Btreet, London, in the city of Westminster, and the reports of tests 
of the various forms of lighting in that city, carried out by Mr. 
Bradley, the city engineer, show that the average cost per candle- 
power per annum is the lowest in the case of arc lsmps supplied by 
the Westminster Co. even at the bigh rate of £22 per lamp per 
annum. 

In certain streets in Partick as many as six 3-ft. incandescent gas 
burners bave been displaced by each 12j-ampere arc lamp, with tbe 
arc 25 ft. from the road level. With tbe gas lamps there was 
undoubtedly plenty ot light, but objects on tbe road between lam ps 
at a distance of 100 or 150 yards were indistinct, and in some cases 
quite invisible, whereas with the arc lampe similar objecte were 
quite clear when 300 yards distant in straight streets. Surely this 
is the form of illaminant required for street lighting, for both police 
and traffic purposes, 

The chief reason that arc lighting bas not been more extensively 
used for street lighting is that station eng int ers do not charge low 
enoogh rates to make it ccmmercially practicable, probably because 
they do not realise that street lighting has a load factor of over 
42 per cent. Arotber reason ie that, when a station engineer gets 
a streot or two to light, his main object seems to be to cram as many 
lamps as possible into Ibe space available, so as to increase the 
revenue, with no considerations of economy or of the most suitable 
positions of the lamps with a view to further extensions. 

The first point to be considered is, whether open or enclosed arcs 
should be used. The open type is much superior for street lighting, 
as itis much cheaper to maintain, and the colour of the light is 
very much better. Only five enclosed lamps can be run in series on 
480 volts, as against 10 open, if allowance is made for tbe resist- 
ance of cables, &c., and a 6-ampere enclosed lamp does not give as 
much light as s 10-ampere open. Enclosed lamps also do not run 
well in series. 

A number of towns are ncw adopting smaller arc lampe for 
lightipg their side streets, but the мде streets require pearly as 
much light asthe main streets іп the majority of towns, and the 
decreased illumination can be в ficiently effected by keeping the 
lamps a little further apart. The advantages of baving all lamps 
the tame size are that all lamps are interchangeable, snd only one 
stock of са боре snd stores need be kept. The author is cf opinion 
that the 10-ampere open type arc lamp, pendant from a ewan neck 
or brecket, in ull streets will be found most satisfactory. 

Globes should be plain cpalescent of such a density that the 
carbons are quite visible during tke daytime. If the density is 
greater, too much light is cut off, and, if lese, the light is not 
sufficiently diffused. 

The height of a 10-ampere arc from the ground level sbould be 
20 ft.; at this height the street is effectively lit, and the light is 
projected to considerable distances, 

The distance apart is not of such importance as that lamps should 
invariably be placed at street c rnejs eo ав fo get the maximum 
efficiency from the lamps. In main streets, where tbere are tram- 
ways, the lamps may be placed from 60 to 80 yards apart to suit the 
corners; in less frequented streets this may be іпсемей to 
90 yarde, and in side streets to 100 yards, or even more in special 

cases. 

They should be placed on alternate sides of the road, except on 
curves, when they should be placed on the outside of the curve. A 
street lit with lamps staggered on alternate sides of the road is 
better lit than with centre poles, and with less obstruction to tri ffic. 
The use of tramway poles 1s not desirable, as the maintenanoe will 
be higher owing to vibration, and the higher ladders rm quired, and 
failures will be more frequent. 

There is no economy in using lowering gear, except perbaps 
in crowded cities, where it may be necessary to send a second man 
cut with the ladder in order to prevent accidents. The capital 
cost of tbe lowering gears will be infinitely greater than tbe cost 
of doom and the maintenance of these gears must be exceedingly 
costly. 

It is most necessary to control the street aro circuits direct from 
the station by separate feeders. By this means the whole is onder 
the observation and control of the station staff, who can immediately 
tell from the feeder ammeters whether all the circuits are burning 
correctly. Also, if a section of disti:ibutor fails, it is of great benefit 


not to have the street lamps affected, and vies versd. The arrange- 
ment with separate feeders obviates the necessity for men switching 
on and off at all hours of the night, which ів an extremely wasteful 
and clumsy arrangement. The extr@capital charges, ёс, in the one 
case are very much the same as the extra cost of wages aod current 
in the other. Time switches and remote control switches are ш. 
satisfactory. 

It is essential to have in the base of every pole an isolating 
switch and a substitutional resistance. An automatic eut-in most, 
of course, be provided, either in the lamp iteelf, or in the base 
of the pole. The author prefers the latter position, as the 
соё-іп is then more accessible, and a third wire up the pole ів 
unnecessary. 

There are various methods of charging for street lighting; in 
rome cases the lighting department borrows capital for the lamps, 
&, and even maintains them, but for the purposes of this paper it 
is supposed that the electricity department borrows tbe 
capital and maintains the lamps, the lighting department being 
charged on the estimated cost. All charges, both сапа! and 
revenue, should be kept entirely separate from the electricity 
account except the item for current only. The street lighting 
capital account should include all cables, roadwork, switch- 
boards, &c.i 

The capital cost of installing 400 10-ampere arc lampe, with poles, 
resistances, cables, roadwork, switchgear, &c., will be about 
£24,000, eo that the annual cost per annum, including all charges, 
will be— 


Total. Per lamp. 
7 per cent. interest, sinking fund an 
depreciation, on £24,000 ... .. £1,680 O 0 24 40 
Carbons— 75 000 pairs at £4 10е. 222 337 5 0 01610 
Wages—Five trimmers, repair band, 
and mate oe es a 455 00 1 2 9 
Repairs, painting, &&. m E 10000 050 
672 000 units at 1d. per unit 2,800 0 0 700 


£5,372 5 0 £13 8 7 
say 1310 0 


The 7 per cent. allowed for interest, sinking fund, and deprecia- 
tion will he found more than sofficient, as the greater past of the 
capital outlay is for mains, feeders, poles, road work, and labour, 
which depreciate very little. If the money is borrowed at 3] or 
94 per cent., the remaining 32 or 3j per cent. for sinking fund and 
depreciation is sufficient t^ repay tbe loan in less than 20 years. 

f he figure given for carbons can easily be attained if short ends 
are saved and used in tbe spring and autumn. It is advisable to 
trim full during tbe four summer months, as then half the trimmers 
can be pat on other work. The figure given in the estimate can 
only be attained by using the very best carbons. 

The amcunt allowed for wages will be found sufficient in tbe 
majority of towns. Five trimmers bave been allowed for, being 80 
lampe per man; but in а number of towns, where the beicht of the 
lamps does not exceed 20 ft., each trimmer can attend to 100 lamps, 


. making 50 per day in winter. 


The question of current is the most important. The number of 
units allowed in the estimate is based on 3,500 lighting hours per 
year, The only items that should be included in the charge for 
current for street lighting are the works costs exclusive of wages 
(which should not be increased at all by the addition of a street 
lighting load) and interest, sinking fund, and depreciation on the 
capital cost for boiler, generator, and condenser plant. The cost of 
all cables, feeders, and twitchboarda bas already been debited 
against the capital cost of the street lighting, so that £40 per xw. 
demanded, even after providing for a small amount of spare plant, 
will be more than sufficient to cover the increased cost of station 
plant due to the street lighting. Eight per cent. interest, 
&c., on this sum will be a charge of £3 4s. per Kw. per annum, 
which, at 3,500 units per xw. per annum, works ont at 0°22@. per 
unit, Any other items, such as insurance or office costs that may 
be increased by the addition of street lighting, will be amply pro- 
vided for by 0:03d., so that a station ean aupply for street lighting 
at the following rate :— Works coste — wages + 6°25d. - 

If considered necessary a small addition to this price may be 
added for profit (every 0'ld. adding £280 tothe revenue from 400 
lamps), but, in the author's opinion, no such increase is necessary, 
as the decreased cost per unit of coal, stores, and repairs (especially 
the last item), owing to the much better load factor, will in itself 
cause a considerable profit, It must be remembered that the above 
method of making up the obarge is based on the works costs pre- 
vious to the adoption of an extensive street lighting scheme, and 
that the reduction in the works costs will not only affect the unite 
for street lighting, but the whole supply from the statior. 

There are 54 stations in the Electrical Times recorda, in which 
the cost per unit for street lighting, if worked out on the basis 
given above, would be from 0:570. to Id. per unit, and which could 
therefore supply 400 10-ampere street lamps at prices ranging from 
£10 18s. to £13 10s. per lamp per annum (everything included), 
and yet the town with tbe lowest rate has no street lighting at aU. 
In nearly all these 54 cases the cbarge actually made per unit is 
much in excess of this figure (in some cases being four times as 
great), and consequently only a.small amount of street lighting can 
be obtained. Of those that also have a traction supply tbe charge 
for this is invariably much lower than that for street lighting, 
although the latter has a better load factor, requires no special 
plant, and, being а con start steady losd, is not so severe on the 
plant. Moreover, in the price for traction supply is usually 
included capital and maintenance charges on fe and switch- 
boards. 

Quite a number «f the 54 towns are large cities, where arc lampe 
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cam be ed to the best advantage, and where a powerfu' light 
is and some of them have notbing but ordinary flat- flame 
gas burners which do notbing more than make the darkness 


From information received from about 50 towns, the average 
cost per lamp per annum of incandescent gas lamps, including gas, 
and maintenance, wager, uniforms, &., but providing 
nothing for capital charges or for buying new lampes out of 
revenue, 


810610154 to 4-f7. burners “a .. £210 0 
Two » ?9 see 4 10 0 
Three е P 615 0 


The candle-power of these on the street after 50 hours’ use will 
respectively be 40, 70 and 100 c.. 

There is not the slightest doubt that a very large number of 
towne can light their streets with arc lamps as cheaply as with 
incandescent gas and with a large increase in light, provided the 
aro rary are jadiciously placed and the whole scheme has been 

y designed. 

Again referring to Mr. Bradley's report, the average candle-power 
of а 10-ampere arc lamp with opalercent globe is 637, which, at 
£13 104. per lamp per annum, works out at 5d. per o. p. annum, 
a figure which could not be equalled by any other form of lighting, 
the average obtsined from ordinary incandescent gas lighting 
eee 1s. even when taking the nominal candle-power of the 
man 

To emphasise thetimportance of electric street lighting, it may be 
stated that, oven іп a comparatively:small town like Partick, the 
revenue from current alone from the 300 street lamps amounts to 
nearly £3,000 per annum, and in carrying out the scheme some 
£18,000 has been spent with manufacturers in this country. 


ARMATURE RBACTION IN ALTERNATORS. 


A PAPER was read on this subject at Glasgow on December 13th 
by Messrs. J. B. Henderson, D. Sc., and J. 8. Nicholson, B.8c., 
desling with the results of an investigation which they had carried 
out in the James Watt Laboratories of the University of Glasgow. 
The authors first discuss the theoretical aspect of the question, 
analysing the magnetomotive foroe due to the armature current with 
regard to the distribution of the armature winding over the core, 
and calculating tbe resultant effect of the three phases of a 80. kw. 
three-phace alternator. The reaction is split up into demagnetising 
and cross-magnetising components, and a method of graphically 
oq the load curve for any output is developed. 

To put their theory to the proof, the autbors carried out an 
elaborate series of tests upon the generator at various power factors 
and loads. Every precaution was taken to secure accuracy, and the 
numerous curves given in tbe paper, representing the results of the 
experiments, show a гаселе: close correspondence between the 
calculated values and the actual observations, the deviations being 
negligible from the standpoint of the designer. 


ON BATTERIES WITH REVERSIBLE BOOSTERS. 
А Ву C. TunB5ULL. 
(Abstract of Poper read at Newcostle, December 12th, 1904.) 


Boma time ago I found it neceseary to go into the question of having 
a battery and automatic reversible booster for use on the traction 
led at Tynemouth. The result of the investigation was the birth 
of the Lancashire automatic reversible booster, which was brought 
eat under the patents of Mr. McLeod and myself, by tl e Lancashire 
Dynamo and Motor Oo., of Manchester. In putting the machine 
1ufo various stations a number of points have come up in con- 
nection with the batteries, which may be of use to euch engineers as 
are patting down batteries for ure under similar conditions. 

It bas now come to be recognised that the best way to deal with 
а very fluctuating traction load is to put in a battery and reversible 
booster. The idea hae gained currency that a booster should be 
designed to keep the kad on the generator always at a steady 
valss. 


In some cases where tbe output is fairly regular from day to day, 
aed where the maximum demand keeps within limits, this solution 
ef the problem is quite good, and a very efficient and good working 
Plant is obtained. In many cases, however, this solution is of no 
we аё all. The output varies from day to day. Likewise a large 
pert of the day is slack, with a heavy output during certain hours 
only. If in addition to this we have heavy and irregular peaks at 
all times, we must solve the problem in quite a different manner. 
Comstant load on the generators can only be got in cases where the 
load is similar every day, aud keeps on fairly regularly throughout 
the day, and where the size of the generator can be fixed so as to 
pat out the proper amount of current every day at about full load. 
Of course, in many cases, а good deal сап be done by varying the 
number of hours that the generator is run, so as to provide jest 
the number of units required to meet the load and to keep the 


The booster sbould have very flexible properties. It should, 
indeed, fulfil the following requirements :— 
1. When required, it should work so as to keep the load on the 


generator approximately steady. This will be needed when the 
demand for current is approximately equal to the output of the 


2. It should be possible to vary the apportionment of the load 
between the battery and generator. 

3. On a slack day with occasional peaks, the battery and booster 
combination should be arranged to respoad to the peaks only, and 
otherwise do practically nothing, so as not to overcharge the 
battery. , 

4. For periods of very light load, the booster and battery should 
be arran to go on to the bus-bars without any generator. In this 
case the booster should be arranged to compound up to counteract 
the drop of volta in the battery. 

A booster worked by the feeder currents only will not fulfil these 
requirements, as such a combination will tend to take the load off 
the generator when the battery is fully charged, while it will be 
sluggish and unresponsive when the battery is down at all in 
volts. 

Given a booster with the above properties, it is not difficult to 
arrive at the sise of the celle. Thus with an output of 3,000 unite 
per day of 16 hours, we can do it with a generator which will give 
200 kw. as ordinary full load, with, вау, а 25 percent. overload 
capacity to meet excessive and «occasional rushes. We must then 
put in a battery which will be large enough to meet the mari- 
mom load of the station when running in combination with the 
generator. 

The actual work done by the cells when working with a reversible 
booster is very little. We therefore want a cell which will do with 
very heavy discharges and charges. but that does not necessarily 
bave a large long-hour capacity. Durability is more important than 
efficiency. I have been informed that a cell to meet those require- 
ments can be made and maintained at about half the ordinary price, 
if it be asked for. 

The possible variation of cell voltage is from 1:8 to 27 
volts per cell, the last figure being obtained with the fortnightly 
overcharge which makers recommend to be given to the cells. 
In ordinary wcrking the variation is from 1:9 to 25 volts. 
250 cells is a suitable number where the bus-bar preseure is between 
500 and 550 volte. 

It is necessary in working to ensure that the battery has just the 
right proportion of current put into it. 

The advice is sometimes given tbat the booster should be worked 
80 that the battery is charged every night at shutting-down time. 
Tbis is impracticable without an undue amount of attentior. The 
most practicable way that I have found is as follows: During the 
morning, when the generator is started up, there ie usually a slack 
time, so that it can be arranged that the battery is mainly charging. 
The battery attendant should now go round and see that every cell 
gases up at the same time, and top up avy cells with water, if 
necessary. When the cellsare full up, the atterdant should inform 
the engine room staff, so that the booster can be so regulated, that 
the battery can be discharged for atime rather than charged. When 
a little current bas been run off, the adjustment can he made во that 
charge and discharge are about equal or as needed. This method of 
working the battery needs a minimum of attention, and will be 
found very eatisfactory in practice. Once a fortnight an extra 
charge can be put ір, which will bring the voltage up to 2:6 or 27 
per cell The volts of each cell can then be taken on tbe töp of the 
charge. The gravities of the cells can also be taken at the same 
time. 

It is possible to reduce the amount of the maintenance payment 
by stipulating for the battery to be kept up to, say, 90 per cent. of 
ite original capacity instead of to the full capacity, and this is 
usually quite enough for reversible booster work. The mainte- 
pance agreement should be settled as to terms before the order for 
the cells is definitely placed, and the user of the cells should etipu- 
late for tix months’ use of the cells before deciding whether to enter 
into the maintenance scheme or nct. 

Too much light in a battery room is bad, as it renders cell inspec- 
tion difficult. The room should be rather dark, with good artificial 
lighting. The ventilation should be good. 

The grating for the battery room floor can be made of rough wood 
dipped into melted pitch. This makes quite a cheap and satisfac- 
tory arrangement. 

The motor breaker ehould be arranged to shut off tbe battery 
current, if it comes out, eo that the booster may nct race owing to 
the battery current running through it. On the other hand, it is 
desirable to have the breakers arranged so that the blowing of the 
battery breaker does not stop the motor. 

Watt-honr-meters may be used with the shunts taken off the tus- 
bars, so that they virtually become ampere-hour metere It is Lot 
essential that the integrating metere should be absolutely correct, 
but it ia essential that they should agree with each other, or that 
their differences should be known. 

Several shunta in series—one for the ammeter, one for the 
recorder, and one for the integrators—should be avoided. One 
shunt should do for the lot. 

In some stations I think it would be а good thing to couple the 
booster to the main generator shaft, so as to save motor losses, and 
to run traction and lighting dynamos in tandem on the same engine. 
Where a reversible booster was in use, the load on the traction 
generator would be steady enough to prevent flickering on the 
lighting boards due to variations in the engine speed. The lighting 
dynamo could have the mid-wire connection through choking coils, 
which would obviate the running of a balancer in the daytime. 
Given, say, some 200 kw. on the traction and, say, 100 Kw. on the 
lighting all day long, then the combination would provide quite а 
good load for a 400-к w. or 500-k w. engine. Ifthe condensing plant 
were run direct off the engine shafting by chain or otber gearing, 
we would have a very economical omnibus plant for many stations. 
The amount of current that runs to waste nowadays in running 
balancers and motors for various purposes is so enormous that it is 
worth while to do something to save it. 
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REVIEWS. 
The Testing of Continuous Current Machines. By CHARLES 
KINZBRUNNER. London: Harper Bros. 1904. Price 
бв. net. 


In this excellent book of about 300 pages, the author deals 
comprehensively with the subject of direct current machine 
tests. He has assumed an elementary knowledge of electrical 
theory only, and in the development of his subject has taken 
considerable pains to explain all points which might present 
difficult to students who are not accustomed to apply 
practically the knowledge of electrical phenomena which 
they have obtained from lectures and text-books. Mr. 
Kinzbrunner, who has had experience in organising a very 
complete set of laboratory experiments at the Manchester 
School of Technology, leaves very little to be desired in the 
general arrangement of the book and method of treating his 
subject. Each test is fully explained and a diagram of 
connections given, together with a list of instruments and 
apparatus necessary for each experiment, this being followed 
by an actual example of the test in question with tabulated 
resulta, curves, and further explanations. 

The first five chapters of the book contain descriptions and 
illustrations of instruments and test room apparatus of all kinds, 
as well as some general hints on the testing of machines. In 
Chapter III. there are some useful remarks on the measure- 
ment of temperatures, the method of external measurement 
by thermometers placed against the windings being rightly 
deprecated as being a very poor guide to the actual tempera- 
ture of the coils. The method of temperature measurement 
by means of thermo-junctions is also mentioned, but it is 
gurprieing to see bismuth recommended as one of the metals 
for the couple when other substances, much more easily 
obtained and worked, give equally good results. Heirlooms 
like these seem to get handed down from one text-book to 
another, and become more and more sacred at each 
repetition. Оп page 17, for instance, the ‘temperature 
coefficient" of platinum is given as 0:243. Perhaps some 
impure sample 10 years ago was found to have this value, 
but modern platinum bas a coefficient of 0:389 per cent. per 
degree, causing something like a 40 per cent. error, if the 
value given in the book be taken for use with the platinum 
thermometer measureo ents suggested on page 51. In this 
connection (see page 17) it might be pointed out that the 
temperature coefficient is not the percentage, but the actual, 
variation in the resistance of a material per 1°C. 

Chapters VI. and VII. contain a very exhaustive set of 
tests on a number of 1 to 4-Kw. machines illustrative of the 
effect of variations of load, excitation, speed, &c. ; and Chap- 
ters 1X. and X. deal with efficiency and the separation of 
losses. Hysteresis and eddy current loeses are separated to 
a considerable degree of accuracy, on the assumption that 
the former varies directly as the speed and the latter as tbe 
square of the speed, which, of course, assumes a fact which 
is not yet fully establisbed. 

There seems to be some confusion at the top of page 256, 
where the positions of points on the curve do not tally with 
figures given for their co-ordinates. 

The last chapter, on practical testing, will be found most 
useful to all who have to test or superintend measurements 
on direct current machinery. Extracts are given from tbe 
report of the Committee of Standardisation of the American 
Institute of Electrical Engineers, bearing on the subject of 
the book, and the notes on commercial testing of machines 
and convenient forms of test books for workshop use, form 
a valuable practical addition to this excellent volume. We 
confidently recommend this book to all who have to do with 
electrical machinery, and who desire to bave an intelligent 
grasp of the principles underlying the apparatus under their 
charge. 


L’ Ozone et ses Applications Industrielle, Ву Н. DE LA 
Coux, Ingénieur Chemiste. Paris: Vve. C. Н. Dunod. 
1904. Price 15 fr. 


This new French work upon ozone and its industrial 
applications demands attention—if only by reason of its 


size and pounds avoirdupois — but it is certainly no light task 
to review adequately a volume of 557 pages, containing 159 
figures, within the limits allotted to notices of technical 
works in this journal. 

The book is divided into four sections, the various 
chapters of which are arranged in the logical sequence 
which distinguishes most French books of a scientific 
character. 

Section I. contains five chapters discussing the chemical, 
physical and physiological properties and characteristics of 
ozone. It is not generally known that ozone can be obtained 
in the liquid form, and the author gives some interesting 
data relating to the experimental investigations made by 
various scientists upon the liquefaction of ozone by compres- 
sion and cooling, and upon the boiling point of the liquid 
product. This is given as — 119? O., and а new method of 
producing ozone from liquid air has recently been based upon 
the stability which characterises liquid ozone, as com 
with that of the gaseous product. The author bas not, 
however, so far as we can discover, made any reference here 


to the new method, which may become of considerable 


importance. 

Section II. deals with the production of ozone, and is 
divided into four chapters, with numerous eub-divisiona 
The various methods of producing ozone, namely, the 
thermal, the chemical, the electro-chemical and the electro- 
static diecharge methods, are described and illustrated ; and 
these four chapters will prove the most valuable part of the 
book. The sub-&'ction of Chapter IV., describing ozonieers 
iutended for industrial use, occupies 60 pages, and in this 
all the well-known types of ozoniser are adequately discussed. 
Nome of the illustrations in this chapter are new, but many 
of them have done duty before in the ELECTRICAL REVIEW, 
as illustrations to the numerous articles on ozone which we 
have from time to time published. 

In Section III. the industrial applications of ozone, 
depending upon its chemical and sterilising sctivities, are 
dealt with, no fewer than 22 chapters being inclnded in this 
portion of the work, each dealing with some particular appli- 
cation or industry. A great mass of valuable information, 
relating to the practical applications of czone in tbe arte 
and industries, is contained in this section of the book, which 
covers over 270 pages. 

It may be stated here, however, that ozone has not yet 
been made both a practical and an economic success in the 22 
different applications described by M. de la Coux in this 
section of his treatise, and in many cates the records are 
merely of experimental character and value, as the attempts 
ended in failure. For those interested in the industrial 
applications of ‹ zone, these chapters ure none the less worthy 
of the closest study, for from a scientific point of view a care- 
ful record of experimental failures is of more value than 
similar records of successful trials and processes. It was a wise 
Greek who firat stated that we learn lees from our successes 
than from our failures io life, and the attempts to apply 
oz ne in the arts and industries are full of illustrations cf 
the truth of this aphorism. | 

Section IV. of M. la Coux's book deals with the detec- 
tion and determination of ozone, and is divided into three 
chapters. In these both the qualitative and quantitative 
methods of examining gaseous mixtures for ozone sre 
described, and numerous illustrations are given of the 
apparatus employed. 

The above sketch of the plan and contents of the book 
shows it to be one of the most valuable and comprehensive 
yet published, and it will doubtless take rank for some time 
аз the standard work on the production and applications of 
(zone. s 

The only words of criticism we bave to offer are, that M. 
de la Coux should give references to all the original literature 
of the subject in the next edition of his monumental work, 


‘that more information should be included with regard to 


English experimental work on ozone (as, for instance, on the 
trials at Lea Bridge, for water sterilising purposes), to 
the volumetric method of determining ozone in gaseous 
mixtures, and that both a name and a subject index should 
be added to the volume. 

A scientific book in these days loses half its value as a 
reference work if no details of the original literature are 
given, and if the absence of a copious index leaves readers 
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bopelesaly stranded in their attempt to find quickly what they 
are in search of. In both of these respecte, the book before 
us is imperfectly fitted to become a standard reference 
volume. 

In any fatare edition or translation, it would be well there- 
(сте to adopt these eug gestions, and we would also point out 
that on pp. 248 and 264, chemical equaticns are given 
which are lacking in accurecy, and require revision. 

The book is well printed and illustrated, the type 
being large and the illustraticns clear and distinct, and in 
spite of the defects named above, it forms a very valuable 
addition to the literature of the eubjcct. 


Electruity in the Service of Man. By К. MULLINEUX 
WALMSLEY, D.Sc. London: Cassell & Co. 1904. 


The present edition of this well-known work, a first issue 


of which appeared in 1888, has been completely revised and 
re-modelled, forming а radical departure from its 
predecessors | 


In order to bring it into line with modern views and 
practice, the author has sub-divided it into two main 
sections, of which the first deals with tbe elemei tary 
principles of electrical science, and traces its historical 
evolution,- whereas the eecond contains the technology of the 
tubject, giving an account of the methods, machines and 
apparatus employed in the various branches of electrical 

ineering. The author is to be congratulated on the 
general excellence of his work, which enables the student 
to obtain a sound elementary grasp of first principles and 
their general applications. 

The historical notes are exceedingly interesting and 
instructive, and their compilation must have entailed a 
heavy amount of work. | 

In addition to an introduction on early history, Part I. 
contains 18 chapters, in the firet seven of which are concisely 
tet forth the princip les of magnetism and electrostatice, the 
electric current, Ohm’s law, and tke chemical, thermal and 
magnetic effecta of the current. Elcctro-magnets, the tele- 
graph, mesgneto-e'ectric induction, the telephone, the con- 
tinuous current dynamo, alternating current generators and 
electric motors are very carefully explained, und their deve- 
lopment eketched in separate chapteis. The ordinary 
measurements in continuous ard alternating current circuits 
are also very simply and lucidly «xpounded ; and, further, 
there are chapters on the electric transmission of power and 
the electric discharge. 

The figures and diagrams illustrating both magnetic and 
electrostatic fields of force under different conditions appear 
to us especially good, and Faraday's classic ice-pail experi- 
ment is rendered easily intelligible by their aid. We may 
especially commend the author’s use of heavy type, notably in 
the chapters on measurements, to bring into prominence 
definitions and fundamental laws, following the practice of 
several text-books, by means of which these ideas are more 
readily fixed in the memory of the reader. 

In Part II, on the technology of electricity, the author 
in his introductory remarks explains his reason for arrang- 
ing this section in two sub-divisions. In the first division 
he ses to deal with the generation, transmission and 
utilisation of electrical power, and to devote the second to 
the practical applications of small electric currents. 
_ In the present volume only a portion of division I. is 
included, as it was impossible to present the whole subject 
and give the history and principles in one bock, without 
unduly increasing its size. The author intends incorporating 
the omitted sections in a future supplementary volume, to 
which we shall look forward with pleasure. 
_ The. second part of the book comprises seven chapters, 
mx of which treat almcet exclusively of dynamos and motors 
for continuons and alternating currente, methods of 
testing, ranning dynamos in series and in parallel, and the 
allei working of alternators. This very important 
ч is exhaustively and clearly placed before the reader. 
final chapter is on electrical measurements, and con- 
dudes with descriptions of some well-known continuous 
aod alternating current supply meters, and. power factor 


In connection with the Aron watt-hour meter, we notice 
a slight error in the explanation given of this meter’s 
freedom from disturbance by ttray fields. 

The author states that external stray fields do not affect 
the meter, because the pendulum bobs are similar and 
carry oprositely directed currents, making an astatic com- 
bination. 

The correct explanation is as follows:—The preesure 
coils on the pendulum bobs are similarly wound, bwt are 
each traversed by the shunt current in the same direction, во 
that each presents the same polarity to the series coil above 
which it swings. The series coils are oppositely wound, and 
the main current flows in one in a clockwise, ard in 
the other in a counter-clockwise direction. Tte result is, 
of course, that one pendulum is retardid and the other 
accelerated. If the meter be subjected to an external stray 
magnetic field, the pendulum bobs will both be influenced in 
exactly the same way, i.e., each will be either accelerated or 
retarded. This will not, however, in any way affect the 
meter readings, as they depend solely on the difference in the 
о of the two pendulums and not on the actual speed of 
either. 

The whole book is very well illustrated, and contains 
excellent diagrams ard prints of modern representative 
dynamos, &c. A very full index is also added. 


ABSOLUTE SMOKE ABOLITION. 


On Wednesday last week we had the opportunity of inspecting 
a Cornish boiler fitted up with a smoke-preventing device at 26, 
Page Street, S.W. 

When we discovered that the inventor of the apraratas was Mr, 
Greaves, the inventor of Premier tuber, we were somewhat surprised, 
for this new apparatus is just the opposite of his old invention in 
the principles on which it is bared. 

Amongst the printed matter handed round we found four essentials 
of perfect combustion which strongly savoured of a paraphrase 
from a recent book on “Smoke Prevention and Fuel Economy,” and 
Mr. Greaves delivered to an audience of presemen and en 
an address on the subject of combustion which was really sound. 
Even the convert at the eleventh hour should be welcome to the 
fold, and we hope Mr. Greaves will now for ever tarn his back on 
all manner of water-filled tubes in a furnace or combustion chamber. 
Surely he has already done so, for he lays it down as an essential 
of perfect combustion that there shall be room for the combustion 
of the fuel gases and mixed air, and so he appears to us to put cross 
tubes out of court when smokelessness is to be assured. In his new 
invention he makes blocks of fire-brick atout 9 in. thick, with a 
central hole of about 3 in., and builds these into the fiue tube of 
the boiler beyond the bridge with about a 3 іп. vertical space 
between each block and its neighbour. Thus all the gases pass 
through these holes and rarrow slots in heavy lumps of firebrick, 
which become highly heated between stokings, and supply the 
additional heat and mixirg that serve to overcome the critical 
point in combustion and enable bituminous fuel to be burned smoke- 
lessly. It was burned smokeleesly last week, with a thick fire 
and air admission at the door. The draught was fairly good, and 
none of the coal was above 8 in. to 3 ir., be ing apparently Yorkshire 
fine slack. Indeed, we should call it a gcod class smithy coal, 
moderately smoky and not dusty. We cannot say that under the 
circumstances smoke might not have been prevented withont the 
apparatus, but we do think it would have been doubtful, or at the 
best, more difficult to do so. 

The trcuble with firebrick lioings always has been that they 
soften, melt and generally fail to stand the heat. The blocks 
er ployed in this apparatus are claimcd to be peculiarly refractory, 
and to be made five-sixths of ganister. They appeared to be 
good, but absolutely nothing can be said as to their endurance from 
a brief inspection. They are simply built up in the fiae, and do 
not require any alteration of a boiler or any cutting or drilling, and 
they can be put in in a few minutes under favourable conditions. 
They are certainly an embodiment of a sound principle, and if their 
durability can be proved, they should find a considerable field, for, 
as we have often said, the internally fired boiler js one that is 
always near the critical line of smoke or non-smoke conditione, 
ава very little serves to produce one condition or the other. 

The division into fine streams of a mixture of air and gas that is 
not ordinarily combustible is үе in effecting combustion, and 
possibly it is this effect which partially explains the action of the 
present apparatus. ОО 

We should have liked to remove tte blocks altogether, so as to 
ascertain the difference without them. With them, smoke was 
certainly pre vente d under the conditions named. 

We were told by the chairman of the syndicate that this was 
nof a compavy promotion matter, but was to be worked as a 
genuine busir ess, 
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' The apparatus has been tested by Messrs. Barstall & Monkhouse. 
We cannot зау much for the report, especially since they base the 
good results with the apparatus upon a boiler efficienzy of only 
59:9 per cent. without the apparatis Nor do we like the state- 
ment of evaporation per pound of carbon value of the coal. What 
dos this msan? What is the carbon value of a bituminous coal? 
Why is the hydrogen omitted? Is this a prop r way to state the 
resulta of a test with bituminous cal? 

We are by no means strong aivocates of huge economies to be 
got by smoke prevention. The boiler surfaces will bs kept more 
efficient, but economy is apt to be sacrificed where smokelessness 
is secured by means of excess of air. Е sonomy may be secured to 
a small extent by carefal air regulation. 

The report does not give the figures of the CO, determination 
stated. to have been made. While much inclined toa favourable 
view of this latest method of arranging blocks in the fiae, we 
should like to see a test with and without the blocks, with ordinary 
bituminous fue] selected by ourselves. The ap does merit 
attention, and as it can be easily applied, will not barm the boiler, 
and will cost nothing, if it does not succeed, steam users troubled 
with smoke may well try how the blocks will serve in their own 
case, no other conditions being altered. 
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NEW PATENTS APPLIED РОВ, 


Compiled expressly for this journal by W. P. Taompson & Oo., Electrical Patent 
frenis, 822, High Holborn, London, W.C., end at Liverpool, to whom all 
inquiries should be addressed. 


390. “An improved insulated roller contact block for electrical traction.“ 
W AINSLEY. January 9th. 


892. “Improvements in controlling the luminosity of electric lamps and 
their consumption of electric current." Е. A. HuNx TIR January 9th. 

400. “Improvements in meansor apparatus for controlling electric and other 
circuits." G. Harrison, (The Albert and J. M. Anderson Manufacturing Co.) 
January 9th. (Complete.) 

401. “ Improvements in under-running current collectors for electric rail- 
ways.” Turk British Taomson-Houston Co., Lro. (The General Electric 
Co., United States.) January 9th. 

402. “Improvements in thermal electric cut-outs." THe British THOMSON- 
HovsroN Co., LTD. (The General Electric Co, United States.) January 9th. 


403. "Improvements in and relating to electric heaters." THE Britis 
TnuowsoN-HovsTroN Co., LTD. (The General Electric Co., United States.) 
January 9th. 

401. ‘‘Improvements in electric switches." THE British THOMSON- 
HovsToN Co., Lro. (The General Electric Co., United States.) January 9th. 

405 “Improvements in electric resistances.” Tne Britisn Тномвом- 
Hovston Co., Ltp. (The General E:ectric Co., United States.) January 9th. 

11). ‘An improved electrical hydro-pneumatic governor for marine engines." 
R J. W. GRASSET. January9th. (Complete.) 

418. ‘“'Improvements in or relating to electric insulators.” H. J. TRAUTMANN 
and J. L. Copring, January 9th. 

417. “Improvements in or relating to electric switches." H.J. TRAUTMANN 
nd J. L. Corping. January 9th. 

421. Improv ments in or апо single lines of railway оп the electric 

Staff or other electric systems." C. M. Jacons. January 9th. 
. 432, "Improvements in arc lamps." G. B. Bryan. January 9th. 

496. ‘ Improvements in mercury vapour lamps." О, D. Lucas. January 10th. 

446. An apparatus for testing and indicating the intensity of electric cur- 
rents in cables or other conductors" W. BRANFIELD. January 10th. 

498. ‘‘ Improvements in or rela'ing to apparatus for measuring the strength 
or intensity of electric currents.” Buatay. January 10th. (Complete.) 

512. "Improvements in and relating to electric generators," P. Dawson, 
January 10th. 

513. "Improvements in alternating-current commutator motors.“ A. P. 
Zant, January 10th. (Complete.) 

514. Au improved winding for electric motors, generators and the like.“ 
А. P. Zan:. January 10th. (Complete.) 
` £21. “Improvements In secondary batteries." P. METSNIER and G. MOUNIER. 
Ja1uary 10th. . 

522. Improvements in and relating to electric oil switches." THE Brit:sH 
TuossoN-Hovsrow Co, Lrp. (The General E'ectric Co., United States.) 
January loch. а 


528. ‘Improvements in electric meters.“ THe British Тномѕок.Носзтох 
Co, Lro , and F. HorpkEN. January 10th. 


530. “Improvements in or relating to electric railways and trains.” H. 
Cov&gTEEN. January llth. 


534. Im provements in twin or double carbon arc lamps.” VrniTYs, LTD., 
And F. S. WonsLEY. January Ich. 


$35. “Improvements in and relating to the lighting of elec'rical lamps by è 
sclf-connecting pole." J. SMITH. January lith. 


510. Improved electrically heated curling tongs J MacLean, January 
1:0. 


512. An improved electric swi ch or cut-out.” J. MacLEAN. January llth. 
571. A method of and apparatu: for indicating or checking the efficiency 


of electric train ог car driving." W. MeLELLXN and C. H. Merz January 
Iich. 2 


508. Improvem nts in portable el.ctric dril.ing machines." J. MACLEAN. 
January 12th. 


617. An improved construction of splicing ear for electric trolley wires or 
the like.“ T. E. R. PHituips. January 12th. 


€18. “An improved method of controlling the feeding mechanism of electric 
arc lamps of the open and enclosed types.“ W. J. Fry. January 12th. 


(89. ‘*Automatic current feeder for electric railways.” R. DvckwonTH, Н. 
DuckwogrH and D. Kerr. January 13th. (Cumplete.) 


693. *' Improvements in and relating to electric incandescent lamp;.” В.Н. 
, Ркмміме. January 18th 


"00. “ Improvements in electric transformers for high tension currents.” 
Н. HENICKE, January 13th. (Complete) 


719. Improvements in and relating to reverse current electric cut-outs or 
circuit-breakers.” TER British Тномиѕох-Носьтох Co, Lrp., and E B. 
Ҹ кормове. January 18:h. 

70. An iinproved inspection cover for sewerage manho'es and lampholes 
»l»o chamber i» connection with gas, watar, elec:ricity or similear works.“ 
E. E. W. Burr, January lith. 


ШР 5 Improvements in and relating to sparking plugs.“ F. Lotz. Janu- 
ary lith. 


776. “ Improvements in alternating currens electro-magne$s" A. 
January lith. (Complete.)- ых 
718. “Improved manufacture of secumolator plates." A. G. Brox 
(Е. E. Po:zeaiusz and R. B. Goldschmidt, Belgium.) January Iich. a 
799. Improvements in the electric heating of electrically-propelied 
1 ANE EN „ GESELLSCHAFT. (Date a plied for 
under n ct, 1901, January 16th, 190i, be date of 
Germany.) January lith. Complete.) | К eee каап 
705. Improvements ia microphones.” F. F. Вопарп. (ate ed for 
under Patents Act, 1901, January 28th, 19), being date of application in 
France.) January 140. (Complete.) 


797. “І oproved construction of electric fuse or cut-out apparatus.“ 
Тгвімі. January lith. ж. 
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PUBLISHED SPECIFICATIONS. 


Copies of s Шева E ы» —— of Messrs. W. Р. 
ompson T olborn, " et Liverpool, price, 
free, 91. (in stampe). 5 ке 


1903. 
ELECTRIC TRANSMISSIONS OF ENERGY THROUGH Space. А. Artom. 28,488. 
October 29th. 


OPERATING RatLway SIGNALS AND Points By Exectricity. E. M. T. Boddazm, 
23,715. November 2nd. | 


ELECTRIC Tramcars. G. J. Conaty. 23,948. November 4th. 


Evectric Авс Lamps on Merccry Vapocr Laurs. C. O. Bastian. 24,098. 
November 5th. 


MEMORANDUM FoR Usk IN CONNECTION WITH TELEPHONES. J. A. Gamble 
24,055. November 5th. 
ELECTRICALLY CoNTROLLED VALVES. O.Junggren. 94,144. November fth. 


AUTOMATICALLY GOVERNING ELECTRIC Motors. F. M. Staunton. $503 
November 17th. 


WINDINGS yor DynamMo-ELectric MacHines. The British Thomson-Houston 
Co., Ltd. (The General Electric Co., United States.) 95,8:8. Nov. 96th. 


ELECTRO-MAGNETIC CONTROLLING GRAN For ELECTRIC ARC LAMPS AKD THE 
Lixx. A. Eckstein and A. E. Angold. 26,427. December ged. 


ALTERNATING CURRENT Inptction Motor. L. J. Hunt and the Sandycroft 
Foundry Co., Ltd. $7,772. December 17th. - 


Evectraic Meters. Е. С. Rimmington. 98,030. December 21st. 


TRANSFORMERS ExPLovED In HiGH FREQUENCY CURRENT Circuits. G. E. 
Gaiffe. W, 50. December th. 


Frictios CLUTCHES, BRAKES, DyNaMOMETERS AND THE Like. H. 8. Hele- 
Shaw. 29,631. December 30th. 

ELECTRIC GENEKATORS AND Motors. J. H. Hindle. 29,493. October 17th. 

BAP ETW DEVICES FoR ALTERNATING CURRENT ELECTRIC DISTRIBUTION ВүвтЕме, 


The British Thomson- Houston Co., Ltd., R. C. Clinker, E. B. Wedmore 
and J. Whitcher. 22,465. October 17th. 


ELECTRIC MECHANICAL AUTOMATIC SWITCHES FoR BURFACE CONTACTS ron ELEC- 


TRIC Tramways. M. G. Waggot, M. Rosenburg and W. Smyth. $9484. 
November 16th. 


ELECTRICAL CLocks. F. A. Chandler and B. Bonnikeen. 24,964, November 
16th, 


UTILIKING ELECTRICAL EXERGY PARTICULARLY APPLICABLE FOR CIGAR LIGHTERS 
AND SUCH LIKE Purposes. J. I. Ayer. 24,912. November 16th. 
ELECTRIC Arc Lamrs. J. B. Fournier. 25,122. November 18th. 


APPARATUS FOR COMMUTING ELECTRIC CURRENTS PASSING THROUGH COMBINED 
ARC LAMP AND INCANDESCENT Lamp Circvits. 25,285. November 19th. 


TELEGRAPHIC SIGNALLING Kkvs. J. A. Fleming and Магсоз1`8 Wireless Tele- 
graph Co., Ltd. 25,362. November 20th. 


TRANSMITTING INSTRUMENTS FUR WIRELESS TELEGRAPHY, J. A. Fleming and 
Marconi's Wireless Telegraph Co., Ltd. 25,383 November 20th. 

BODIES ADAPTED FOR LIGHTING PuRrosts AND RENDERED INCANDESCENT BY 
Heat OR ELECTRICITY. J. H. Ladd. 25,98. November 94th. 


mieten Gas Burners By ELECTRICITY. A. McDougall. 27,497. December 
15th. 


AvTOMATIC WEIGHER FOR GRAIN, COAL, OR OTHER FLOWING MATERIALS, ELEC- 
TKICALLY CoNTROLLED. C. J. Simeon, T. St. J. B. Parnall and W. E. 
Hipkins. . 921. December 24th. 


ELECTROLYTIC REcoviny OF TIN FROM MATERIALS CONTAINING THE SAME. F. E. 
Clotten. 25,550. November 38. d. 


ELECTRIC CONDUCTORS ов CaBLEs, B. G. Brown. 25,669. November 24th. 


SUSPENDERS FOR OVERHEAD ELECTRIC Conpcctors. The British Thomson- 
Houston Co., I. d. (General Electric Co.) 25,84. November 96th. 

CURRENT COLLECTOR FoR Usk IN STUD Contact SYSTEMS or ELECTRIC Trac- 
TION. W. Griffiths and B. H. Bedell. 25,970 November 27th. 

Evectric LIGHTING BATTERIES FOR THEATRICAL AND OTHER PURPOSES. L. 
Sunderland. 28.252. December 23rd. 


LiauriNG Gas Lamps m Evictricity. O. Gergsesevics, 24,290. November 
qth. 


ELECTRICITY METERS. D. Cervera. 25,765. November 25th. 

ELECTRICAL SKIN Exciter. Dr.T. Berndt. 25,811. November 26th. 

Canopy TROLIEY STANDARD FOR ELECTRIC TBAMCARS DRIVEN ох THE OVER- 
HEAD Bysti:m. J. A. de Macedo. 26,518. Docember 4th. 

APPARATUS FOR COLLECIING, SEPARATING, DRYING OR SIMILARLY TREATING 
OXYGEN AND H\ DROGEN GENERATED BY ELECTROLYSIS OF WATER. P. Garuti 
and С. R. Pompoli. 27,949. December 19}. 

CONTROLLERS FOR ELECTRIC Motors. The British Thomson-Houston Co., Ltd. 
(G.neral Electric Co.) 27,893. December 19th. 

Mercury ELECTROLYTIC APPARATUS SPECIALLY APPLICABLE TO ELECTRIC 


METERS AND SWITCHES. E. du Bois and the Reason Manufacturing Co., 
Ltd. 28,853. November 8rd. 


ELECTRICAL Arparatrs USED IX PROPELLING AUTOCARS AND OTHER VEHICLES, 
LAUNCHES AND THE LIKE. E. S. G. Rees. 24,088. November 6th. 

ELECTRIC Акс Lamps. W. J. Davy. 24,285. November 7th. 

MULTIPLICATION OF ELECTRIC Force APPLICABLE TO MACHINERY OF ALL KINDS, 
REQUIRING Power. T. J. Howell. 94,771. November 18th. 

ELECTRICAL RrsisrANCESs. P. M. A. Matthews and Н. P. Houghton. 25,822. 
November 20th. 

ELkCTRIC Circuit BREAKER MrecHaxISM, Crouplin & Co., Ltd., and R. С. 
Harri. 26,856. December 8th. . 

Device APPLIED TO TH: Cans oR OaGes or ELECTRICALLY DRIVEN Lirts. 
A. C. Moffatt. 26,951. December 9th. 

OPERATING PuiNTs ох ELECTRIC Tramways LIGHT ELECTRIC RAILWAYS AND THE 
LIKE. С. C. Cardwell. 27,069 December luth. 

ELECTRICAL FUSE-HOLDERS. F. G. Baily. 98,007. December 29th. 

TELEGRAPHIC RECORDING AND PERFORATING APPARATUS. J. T. Armstrong 
and A. Orling. 18,854. September 1st. 

ELECTRIC SiNGALLING ON RAILWAYS AND TRAMWAYS. 


J. W. Tunstall. 18,980. 
September 3rd. 
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PRESENT-DAY TENDERING. 


WHEN competition in any industry arrives at the point that 
the undercutting of one’s competitor is the chief object in 
view, and this is carried on by some 20 to 80 independent 
parties, it requires no prophet to foresee that, unless the 
demand far exceeds the supply, first, prices must continue to 
come down whilst a policy of this nature continues—for 
there is no limit to undercutting, which in itself implies 
disregerd of actual manufacturing costs—and, secondly» 
no ir dustry can continue in а satisfactory state whilst these 
conditions prevail. 

Whilst it is difficult, even if desirable, to devise a 
method of controlling prices among manufacturers—short 
of actual amalgamation—there are many points of policy 
which a body of competitors might with advantage adopt, and 
which would go far towards minimising the evils accom- 
panying this phase of competition. 

The cable-makers have for some time past maintained an 
association among themselves, which has done much good in 
the direction of bringing together the principal competitors, 
and enabling them to realise more fully than they had 
previously dore that in reality their objects and aims 
coincided in many directions. They are now able by con- 
certed action to lighten their own burdens, and to offer 
greater facilities and кшш to purchasers of their 
wares, 

In other words, whilst à healthy competition between, the 
various manufacturers continues, and no attempt has been 
made to stifle it, the association in question has been able 
to deal with many matters in a manner which, although 
based on ordinary business lines, would have been impossible 
without some agreed understanding such as this association 
has made possible. 

In this article we propose dealing with the present- 
day phase of tendering for direct-coupled steam generatore. 
For some reason which is not very apparent, it has 
become a custom which is likely to endure, for tenders 
for eteam-electric generating plant to be made by the 
electrical contractors, the engine-builders acting as sub- 
contractors. 

As, however, the electrical portion cften amounts 
to only one-third of the total value of the contract, 
it is necessary for the electrical contractor to take responai- 
bility for two-thirds of the total, which he purchases 
outside, in order that he may dispose of that smaller portion 
of the whole which he himself manufactures, 

There are many arguments both for and against this 
accepted custom, and on the whole, perhaps, there are more 
points in favour of it than against it; but surely, if the 
purchager is to have the advantage of placing his contract 
in the hands of one firm, and to make them responsible 
for the whole, it is unnatural that he should expect this to be 
done for nothing. And yet, competition among electrica 
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manufacturers has assumed в:сһ a phase that not only mu:t 
they be prepared to supply their own manufactures at a 
figure which is often unremunerative, but, in addition, they 
must be willing to take responsibility for the engines, 
which, as pointed out sbove, often constitute about two- 
thirds of the value of the contract, without any recompense. 

It is quite against all laws of commerce that responsi- 
bility, &c., of this description should be undertaken free of 
cost, and, as a matter of fact, few purchasers would expect 
this, though, if contractors are willing to do so,it is not 
for them to complain or to take action ! 

It is satisfactory to know that the principal electrical 
manufacturers have gone so far as to discuss together this 
unsatisfactory phase of the situation, and it is to be hoped 
that some understanding may shortly be come to whereby 
those that handle bought material in their contracta may be 
repaid to a reasonable extent for their responsibility and 
expense. 

It is also to be hoped that by occasional discussions 
between the various competitors—which will, no doubt with 
advantage, lead to an association on the basis of the Cable- 
Makers' Ássociation—other matters may be arranged, which, 
if only some understanding can be arrived at as to general 
policy and expediency, may tend to put a stop to the ever- 
increasing practice of quoting prices regardless of manu- 
facturing costa. 

Before leaving this side of the business, the attention of 
electrical contractors may be drawn to a matter which 
deserves their attention, and which, if ошу as a 
matter of principle, they should find some method of 
remedying. In inviting quotations from the different engine- 
builders, considerable leakage of information at present takes 
place between the time tkat the enginc-makers' quotations 
are received by them and the date on which their tenders go 
forward. 

Ih other worde, particulars of ore engine maker’s quotation 
are transmitted to another through the medium of the 
electrical contractor. 

This leakage of information has become so serious, that 
some engine-builders have adopted the expedient of tele- 
graphing their prices on tke day on which electrical con- 
tractors have to post their tenders; but although this lessens 
the evil, it is found that even under these conditions certain 
engine-builders are able to revise their quotations at the 
last moment, thanks to the breach of faith on the part of some 
electrical contractors. 

Merely as an instance cf what is occurring we would 
refer to an inquiry recently issued to a limited number of 
electrical firms for some 1,200 kw. of steam generating 
plant. Tenders for this plant had to be received by a certain 
date, and on the previous day, namely, the day on which the 
electrical firms had to post their tendere, one firm of engine- 
builders revised their original quotation, submitted a 
day or two before, by a sum amounting to no less than 
15 per cent. on the price origirally quoted. This reduction 
they had found necessary, to throw themselves into line with 
their principal competitor. 

It is the least that engine-makers can expect, if their 
dealings are to be chiefly confined to the electrical contractors, 
that their interests shall be handled in a strictly houourable 
and impartial way, and, if only for the reason that the engine- 
makers’ interests form so great a portion of most contracte, 


еу are likely to have more to say in the matter unless 
electrical contractors give them fair play. 

Many electrical firms appreciate too fully the trust 
imported upon them to allow of their acting in any way bat 
honourably to those tendering to them, but, unfcrtunately, 
it is to be feared that there are some who are not so 
scrupulous in this respect. 


RECENT DEVELOPMENTS 
IN MUNICIPAL TELEPHONY. 


PRESUMABLY the moral and muterial set-backs lately ex- 
perienced by the promoters of municipal te'ephone exchanges 
are responsible for the recent outpouring of municipal tele- 
phone literature, in the form of circulars sent broadcast over 
the country, and hysterical articles and interviews in that 
section of the Press which regards municipal monopolies as 
the cure for all industrial and social evils. One of these 
circulars may be of interest to the committee of the Int ti- 
tution on professional etiquette, if that committee is still in 
existence; it is not only a glaring piece of advertising, but 
it contains statements which are misleading and inaccurate. 
For exam] le, the Local Authorities, Chambers of Commerce, 
and other bodies to whom the circular has been addressed, 
are informed that the Tunbridge Wells Corporation, in sell- 
ing their telephone system, obtaired several thousand 
pourds more than their Exchange had cost.” The facts are 
that the Tunbridge Wells Corporation, when borrowing 
money for lephone рогрсвев, were only able to borrow at a 
heavy dicount. To raise £25,000 in cash they created a 
liability of over £28,000. This liability really represented 
what the Exchange had cost the municipality, and this 
liability was transferred when the Exchange was traneferred. 
To quote this transaction as yielding a profit of several 
thousand pounds to the Tunbridge Wells Corporation is not 
& correct description of the transaction, and is obviously 
likely to give а wrong impression. When a consulting . 
engineer takes to sending out circulars, the least he might 
do is to state hig facte correctly. 

The cause of all tbese tears, of the circulars, the articles 
and the interviewe, is that the municipal telephone industry 
is suffering from a crisis, The Postmaster-General, pre- 
sumably well-informed as to the actual character of the 
work done on the municipal telephone systems and the 
actual methods of carrying on the business, recently told a 
deputation of municipal representatives that he did not 
think a transfer of any part of the telephone business to the 
municipalities wculd conduce eitLer to efficiency or to 
ckeapness. That showed pretty plainly which way the 
official cat was looking. But there was worse to follow. 
Bournemcuth for a long time had been considering a muni- 
cipal telephone scheme, and after several debates, which dis- 
closed much difference of opinion among the Councillors, 
the Town Council by a narrow majority decided to apply for 
а licerce. The Council acted upon a report and estimate, 
couched in the vague and superficial terms which are 
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familiar in municipal telephone reports and estimates, in 
which it was pointed out that the Bournemouth area was 
particularly easy to telephone, as it measured only 13 miles 
by 2 miles. As a matter of fact, the Bournemouth tele- 
phone area is over 230 square miles in extent, and contains a 
number of outlying towne and villages which would have to be 
served by a municipal tel-phone scheme.. The Post Office 
reply to the application for a licence contained a rude 
awakening on this point, indicating specifically certain 
towns in the area whore consent had not been obtained. 
The Postmaster-Genere] also stated that a licence beyond 
1911 would not be granted. The Bournemouth Town 
Council, on discussing the Post Office communication, 
decided not to proceed with the scheme, and settled the 
matter for good by promptly discharging the telephore 
committee, — 

The brief and eomplete history of the Bournemouth 
municipal telephone scheme is instructive as illustrating the 
extraordinarily loose manner in which municipal telephone 
echemes are prepared. In this case there had evidently not 
even been made a thorough survey of the area to be served, 
the very groundwork of the whole business. We should 
think that in committing themselves to an enterprise in- 
volving an initial expenditure of £20,000, with very much 
more to follow, the responsible membera of a town council 
should at least satisfy themselves that a complete investiga- 
tion has been made of the underlying conditions, and that the 
enterprise is to be founded upon facta and not upon fiction. 
The worthy town councillors, though by their votes they 
airily deal with sums of money and create liabilities running 
into figures which many of them are hardly capable of 
realising, are apparently unable to appreciate the necessity 


for careful preliminary study in dealing with technical enter- . 


prises; but surely among the permanent officials in municipal 
employ there must be some whose daty it is to guide the 
corporations correctly in such important matters. 

An interesting feature of the Bournemouth estimate, and 
again instructive as illustrating the vague information on 
which town councillors commit their towns to the expendi- 
ture of large sums of money, is that the estimate adopts the 
. telephone as the unit of cost. In all previous municipal 
telephone estimates the complete subscriber's line has been 
the unit adopted. The various articles we have published, 
showing tha. in the case of the Glasgow municipal system 
the actual cost of the work has been about twice the esti- 
mated cost, have evidently had their effect on the promoters 
of municipal іејеріопе schemes, and in this latest estimate 
the telephone is adopted as the unit. Bournemouth was 
promised 1,000 metallic circuits and telephones at £17 
apiece. The opportunity that this elastic unit gives for 
future juggling with figures is unlimited. Any instrument, 
even a switchboard transmitter, would be a telephone“ 
when it came to counting noses, and a few yards of inside 
wiring on an extension instrument would blossom as a 
" metallic circuit." Beyond a few general remarks, there 
is no description of the class of equipment to be supplied, 
bat the report does not omit the sanctified phrase that the 
instruments are to “bear the arms of the Corporation.” 
This embellishment, which seems particularly to titillate 
town council sensibilities, is applied by the simple and 
childlike process of caloomania, and must cost nearly a penny 
Per emblazonment, When we read over опе of these muni- 


cipal telephone estimates, we really wonder what a town 
council would say to a gross of green spectacles. 

However, Bournemouth, like several other municipalities, 
has definitely decided not to start spending money on a half- 
baked telephone scheme, and cannot be considered to have 
taken other than the pradent course. Whether, if the 
matter had been put clearly and fully before them in all its 
technical and financial aspecte, any of the municipalities 
which have started telephone systems would have actually 
engaged in the business, is open to question. At any rate, 
if they had at the beginning gone deeply into the subject 
and decided to face the expense of installing mocera tele- 
phone plant, and of laying out their systems in accordance 
with the requirements of the areas and with the p-obable 
development of the business, they would have started with 
some chance of success. As things are, the existing muni- 
cipal telephone enterprises doomed themselves to failure 
from the start, by the adoption of inferior and inadequate 
plants, and by the adoption of rates based upon the ute 
of inferior and inadequate plants. Once started, affairs 
must run their course, and the course of an engineering 
business founded on inefficient and inadequate plant leads 
in a few years to a point where reconstruction or failure are 
the alternatives. 

The Glasgow municipal telephone system, whose history 
we have followed with some interest, is a fine illus- 
tration of this. That system was equipped and laid out 
with such an extraordinary disregard of all accumulated 
telephone experience, that it has conspicuously failed to 
accomplish the objects for which it was started. The 
service has become so ineffective that a complete re- 
equipment of the system is necessary before any real im- 
provement can be made. The various expedients adopted 
from time to time have caused the plant to drift into 
such a state of confusion that a thorough reconstruction 
and re-organisation must be undertaken before long, while, 
аз а business venture, the undertaking has been beaten to a 
standstill in the competition. The National Telephone 
Co.’s Glasgow system now numbers over 19,000 stations, 
and, increasing at the rate of over 500 stations a month, has 
left the municipal system far in the rear. Such are the 
penalties payable for lack of thoroughness and for dis- 
regarding the teachings of experience. 


THE “learned” societies attached to 
the University of St. Petersburg have 
received orders to hold their meetings with closed doors, i.e., 
their members are forbidden to introduce visitors. Even the 
well-known Russian Physicc-Chemical Society has been 
treated in the same arbitrary fashicn, so that students are no 
longer able to listen to the papers and discussions, It seems 
that a technical society belonging to the capital, founded in 
1766, was ordered not to permit visitors to be present, in 
the year 1900; since that time it has simply refraired 
from holding any meetings at all. 


Scientific Societies 
in Russia. 


The Transvaal.— The value of the electric cables, wire 
and fittings imported into the Transvaal during the 10 months 
ended Novembr last, amounted to £58,000, practically the same 
as in the corresponding period of 1903. 
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THE BRITISH ENGINEERING INDUSTRIES 
AND THE FISCAL INQUIRY. 


(NoTE.—Both in the autumn of 1903 and in December, 1901, the 
Board of Trade issued important Blue Books on “British and 
Foreign Trade and Iadustry." These were compiled with a view 
to facilitating the elucidation of the fiscal prob'em, aud contain a 
large number of tables dealing with import and export statistics, 
prices of food, wages of artisans, bank returns, pauperism aud so 
forth. The second Blue Book contains a vast amount of informa- 
tion of interest to engineers. The following article is one of 
a series dealing with matters of engineering interest which have 
thus come under the consideration of the necessarily impartial 
officials of the Board of Trade) 


I.—FLUCTUATIONS IN EMPLOYMENT. 


So far аз the United Kingdom is concerned, figures are 
given of the percentages of unemployed belonging to trade 
unions connected with ship-building, engineering and metal 
trades, as far back as 1851. Ia considering any figures of 
this nature one difficulty naturally occurs, and that ie, that a 
large number of artisans do not belong to trade unione, ‘and 
no particulars are forthcoming as to the ratio between 
union and non-union members employed in various in- 
dustries. Independent authorities are inclined to take the 
view that in times of depression relatively greater numbers of 
unskilled labourers (who rarely belong t» unions) are unem- 
ployed than of skilled artisans. Taking the four principal 
unions engaged in this section—the Amalgamated Engi- 
neers, the Iron Founders, Iron Moulders, and the Boiler 
Makers and Iron and Steel Shipbuilders—as a whole, and 
then seriatim, it may be noted that 1858 and 1879 were 
years of maximum stress, 10:2 and 10:6 of the members 
being in receipt of unemployed benefit. The period between 
1870 and 1874 was one of all-round good employment, the 
general percentage for all unions engaged in these industries 
being 1:5 only. In later years, in 1893 and 1894, 
which were bad, the numbers of the amalgamated engineers 
unemployed were 8 3 and 8:5 respectively. Inthe next year, 
1896, the percentage fell to 5:9, and until 1901 varied 
between 2:2 and 2 9 percent. For both 1902 and 1908 the 
percentage was 44. The iron founders have not been so 
fortunate. They suffered severely in 1858, and frora 1867 
to 1869 their percentage of unemployed varied between 16:1 
and 18:6. An exceptionally bad year was 1879, when the 
figure stood at 23:3. In 1889 and 1890, the numbers 
unemployed were respectively 2:0 and 2:6 per cent. In 1894 
and 1895 the figures were 10°8 and 10:9 The best year 
since the Franco-Prussian war was 1899, when the number 
fell to 1:8 ; subsequently it rose to 7:8 in 1902, receding to 
7˙4 in 1903. The iron moulders also suffered severely in 
1858 and 1869, but suffered most severely between 1884 and 
1887, the percentages being 23:1, 31:6, 34:2 and 26 0. 
In 1899 they were also unfortunate, having 5'8 per cent. 
unemployed, the figure now standing at 12:5. For the 
fourth union—the Boiler Makers and Shipbuilders— figures 
are only available since 1871, when only 1:0 per cent. were 
unemployed. Their two periods of stress have been between 
1884 and 1887 (averaging 20:3 unemployed), and between 
1892 and 1894 (averaging 14:3). In 1899the number stood 
at 2:1, whence it has risen without set-back to 11:7 in 1903. 
In addition to the detailed tables & chart is given, which 
shows diagrammatically the remarkable series of oscillations 
or successive waves of good and bad employment affecting all 
the trades simultaneously. The handling of these figures 
for controversial purposes is to be deplored. According to 
one’s predilections, arbitrary years may be taken either to 
show 1903 as a year of prosperity or as a year of extreme 
distress, compared with the year specifically selected in order 
to bolster a biassed argument. 

Contrasting the fluctuations in employment in these four 
unions with those of the total industry of the country, the 
reason that the former are the more violent is due to the 
fact that this group of trades is largely concerned with the 
making of the instruments of production—machinery, 
implements, ships, engines, &c., and other forms of fixed 
capital—and that a very small expansion or contraction in 
the total output of commodities in the country is likely to 
cause a relatively large expansion or contraction in the 
demand for new instruments. That is to say, activity or 


slacknesz in the engineering trade as a whole affords a v 
rensitive, though exaggerated, indication of the general trend 
of the labour market as a whole. 

In regard to the course of employment in the allied 
industries of coal and iron mining, and in the preparation of 
the rougher or less finished products of the iron and steel 
trade, figures of the percenteges employed are given for the 
last seven years. Of these years 1899 was the best, and 
1901 the worst. The percentage rate of employment of 
those engaged in iron mining has been very stable. Pig-iron 
manufacture has been subject to severe fluctuations, and for 
every 100 men employed in 1900, 56:6 found employment in 
1903. The mean of the iron and steel trade employed in 
1903 ів 93-2 per cent. of the number employed in 1900. 

In Section C are to be found four rather ioteresting tables, 
The firet gives the number of persons employed in coal 
mining, and the average number of days per week on which 
coal was hewn and wound since 1895. Rising from 474 
days in 1895 to 5°47 in 1900, the number has since receded 
to 5:09 in 1908. 

The second table deals with iron mining in the United 
Kingdom, in which the mean number of days worked per 
week was 5°72 in 1903. Тһе thi-d table gives the number of 
furnaces in blast, quantity of pig-iron made, and average 
output per furnace from 1873 to 1893. In 1878, 683 
furnaces were in blast, producing per annum an average of 
9,614 tons each. Ја 1903 the average number in blast bad 
fallen to 319, but each of these was producing an average 
yield of 25,602 tons, thus affording a total output of 
8,935,063 tons, as against 6,566,451 tons. 

The fourth table gives the number of workers employed, 
and average number of shifts worked per week between 
1898 and 1903 for iron and steel worke, i.e , works engaged in 
iron puddling and rolling and steel making and rolling. In 
1903, 71, 009 workpeople were so employed, working 5:37 shifte 
per week. The fifth table gives the mean number of tin- 
plate mills working since 1896. 

This entire Section C is weak, and calls for extension in 
the subsequent inevitable returns on British and foreign 
trade and industry. In regard to coal and iron mining, the 
tonnage raised per annum fer worker should be given ; the 
particulars as to blast furnaces should include the number 
of workers and output per worker. Table IV. should be 
expanded, and Table V. should contain the output and 
number of workpeople employed. Above all, the output of 
the American, German, Belgian and French workers in these 
industries should be ascertained, as only then can this section 
be truly helpful. 


PROGRESS IN ELECTRO-CHEMISTRY AND 
ELECTRO-METALLURGY IN 1904. 


By JOHN B. C. KER3HAW, F. I. C. 


(Concluded from page 119.) 


Iron and Slecl.—' The most striking progress of the year 
1904 in the electro-chemical and _ electro-metallargical 
industries, has occurred in connection with the development 
of the electrical methods of steel production. 

The earlier attempts to apply electrical methods in the 
reduction of the ore, and thus to make the electric furnace a 
direct rival of the blast furnace, have to some extent retired 
into the background, and electro-metallurgists are devoting 
their attention more to the furnaces and methods for pro- 
ducing steels of any desired purity and alloys of any desired 
chemical constitution, from pig-iron and scrap. Although 
no plant combining the old and new methods of production 
has yet been erected and operated, the writer has little doubt 
that in another 10 years such plants will be common, and 
that the combination of a blast furnace with electric steel 
refining furnaces grouped around it, into which the molten 
pig-iron is run direct, and at once converted into high-class 
tool steel, will be the distinctive characteristic of an up-to- 
date steel works. | 

The electrical energy required for the electric farnaces 
in these plants, will be derived from the gases of the blast 
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furnaces by aid of large gas engines. Ironmasters will then 
no longer lament that nearly one-half of the heat energy of 
the fuel used in the blast furnace, is wasted. 

As regards the Heroult and Keller processes of steel- 
making which were referred to in the last annual report, 
(see ELECTRICAL REVIEW, February 12th, 1904) consider- 
able progress has been made with the plans for their develop- 
ment in other countries during the past year. 

A Commission of Experte has investigated these processes, 
and also those of Kjellin and Stessano dnripng 1904, on behalf 
of the Canadian Government, and has reported favourably 
upon their prospects. As a result of this report, it is 
probable that the Heroult and Keller processes and 
farnaces, will receive trial in America and Canada during 
1905. — Heroult has also sold the German riehts of his 
furnace to the Neubausen Aluminium Co, and this com- 
pany intends to commence the manufacture of electric steel 
hy this furnace, in one or more of their four large works. 
Krupp of Essen, is reported to be assisting in this develop- 
ment. 

Gin, the French patentee of another form of furnace for 
electric steel production, has also arranged for trial of the 
same upon an industrial scale at Plettenberg, in Westphalia, 
so that, Germany is now following in the footsteps of France 
м regards these new electro-metallurgical developments. In 
Italy the Stassano furnace and process is still being experi- 
mented with, but the original syndicate has expended all its 
capital, and these trials are now being continued under the 
gas of the Government, at the Royal Arsenal in 

апп. 

Nothing new has been published during 1904 relating to 
the Conley and Rathenberg processes, and it is, therefore, 
reasonable to suppose that they have not developed so rapidly 
into industrial successes, as their patentees and promoters 
hoped. The following figures were given by the Canadian 
Commissioners in their report, for the electrical energy 
required to produce 1 ton (2.000 |b.) of steel by three of the 
processes they witnessed in operation :— 

Heroult process, 100 to 153 е.н.г.-уваг, costing 4e. 2d. to 6e. 5d. 

Keller » 112 ‘a i 4s. 8d. 

Kjellin „. 116 to 145 ü ii 4s. 8d: to 6s. 

The costs were based upon the E.1t.P.-year at $10, which, 
it may be remarked in passing, is only one-half of the sum 
paid by the various companies located at Niagara Falls. 

Nitric Acid and Cyanides.—The electric methods for fix- 
ing the nitrogen of the air have continued to receive much 
attention during 1904, but it cannot be said that any of 
these processes have yet become firmly established upon a 
successfal industrial basis. 


The Bradley and Lovejoy procese, referred to in the last. 


report, is still being tried at Niagara Falls, but no details 
roncerning the progress made daring 1904 are available for 
publication. A 2,000-H.P. plant is stated, however, to be in 
course of erection at New Jersey. 

A Swedish process patented by Birkland аса Eyde, based 
on similar principles, namely that of rapid sparking through 
the air, bas been much discussed during 1904, a paper on 
this process being read at the St. Louis Electrical Congress, 

The arrangements for making and breaking the arc are 
held by the inventors to be very efficient in this modified 
process, a moving magnetic field being employed to draw 
oat the arc until its increasing length causes it to break. 
The yield of HNO, by this method is stated to be 900 kg. 
per Kw. year, and the air after treatment contains 2 to 3 per 
cent. of NO, which is finally oxidised to N,O, in an 
enamelled tank. A large number of laboratory investigations 
upon the production of nitrogen oxides by spark discharges, 
have also been carried out during 1904, by Brandt, Müth- 
mao and Hofer, von Lepel and Auer, but limits of space 
forbid any detailed reference to these important researches. 

As regards the electric furnace method of fixing atmos- 
pheric nitrogen, reveral processes have been further 
developed during the past year. | 

The Siemens and Halske and Franke process for the 
prodoction of caleium cyanamide (see last report) bas been 
introduced into Italy, and a factory is in course of erection 
for a company with headquarters in Milan. 

The Ampere Ekctro-chemical Co., of Porchester, U.S.A., 

bas developed a process fcr obtaining cyanides from the air 
by aid of carbides, barium carbide being first formed, and 


then submitted, while still heated, to the action of the 
nitrogen of the air. Barium cyanide is formed under these 
conditions, and from this, sodiam or potassium cyanide can 
be obtained by double decomposition with the correspond- 
ing carbonate. An ingenious method is employed for obtain- 
ing the barium carbide in a finely divided state. 

Chalmot has patented a somewhat similar process in the 
U.S.A. for prodacing ammonia, titanium nitride being first 
formed in the electric furnace, and then decomposed by 
steam while still in the heated state. This process can be 
made continuous. 

Nickel.—The applications of electrical methods in con- 
nection with the extraction and refining of tbis metal have 
not made any progress during 1904. This is chiefly due to 
the fact that the electrolytic extraction processes are not very 
satisfactory in operation, and that the electrolytic refining 
process, though satisfactory, produces a metal purer than is 
required for industrial use. The improvement in the purity 
of the metal obtained by the ordinary metallurgical reduc- 
tion process has also rendered it unnecessary to employ any 
special refining process for treating the crade metal. 
Sjostedt has published during the past year details of the 
trials made (probably at Sault Sainte Marie) with the elec- 
tric furnace for smelting ferro- nickel ores. A calculation 
based on these trials showed that with a 300-н.р. furnace 
(using arc heating) 1 ton of ferro- nickel, containing 3 per 
cent. Ni could be produced with an expenditnre of electr cal 
energy equivalent to 4, 800 k. H. P.- hours. With power at 
$10 per E. H P. per year, the cost of this alloy would have 
been $26, while its selling value would have been $31, thus 
leaving а margin of 85 per ton for interest, depreciation, 
and other charges. This process was to have been intro- 
duced on a large scale at Sault Sainte Marie, but for some 
reason the original plans have not been carried through. 

Orygen and Hydrogen. — The production of these gases 
by the electrolysis of water, bas become one of the more 
successful of the minor branches of electro- chemical in- 
dustry, and works of this cbaracter are reported to be in 
operation at Tivoli, Rome, Milan, Züricb, Lucerne, Hanau, 
Brussels, Toulouse, Montbard, and Aldershot. Many dif- 


- ferent forms of decomposing cell have been patented and 


are in actual use. The majority make use, of a solution of 
sodium hydrate as electrolyte, and iron or nickel as elec- 
trode material. The Schoop cell, on the otber hand, utilises 
dilate sulphuric acid as e:ectrolyte, and lead for the cell 
strneture and electrodes. 

In America, electrolytic installations for making oxygen and 
hydrogen have been installed at the Iowa State College and 
at Lehigh University. 

Tbe Schuckert and Garuti cells are in most general use. 


The yield of oxygen and hydrogen gases f om these forms 


of apparatus varies from 225 litres to 252 litres per Kw.- 
hour, two-thirds of this volume being hydrogen. 

The Siemens & Halske, Oerlikon and Hazard-Flamand 
cella are new types recently brought out; in the former, 
potassium carbonate rolution is used as electrolyte. The 
Oerlikon and Hazard-Flamand cells are based on the filter- 
press principle. E 

Ozone.—All the more recent information relative to the 
production and utilisation of ozone, is contained in an 
illustrated article by the present writer, published in the 
issnes of this journal for December 30th and January 6th. 

Tin.—The number of worka using electrolytic processes 
for detinning scrap, is believed to have been increased during 
1904, but it is difficalt to obtain any very reliable informa- 
tion concerning this industry. А delinning works has, how- 
ever, been set in operation at Staten Island, New York, 
during the past year, and it is probable that both in 
Germany, Sweden, France, and the United Kingdom, small 
plants are in operation, detaila of which have not yet been 
published. | 

Thus, at Copenhagen in Denmark, an electrolytic 
detinning process, patented by Bergse, has been in use for 
two years, bnt the particulars of it have only recently 
appeared in print. In this process stannic chloride solu- 
tion is used as the solvent for the tin, and the cans and tiu 
scrap are placed in this solution without any previous treat- 
ment to remove grease and dirt. Stannous chloride is 
formed by solution of the tin, and the recovery of this tin is 
then effected by electrolysis in a separate vat. The stannic 
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chloride solution which is thus continuously reformed, can 
be used again and again, until it becomes saturated with 
iron salts, when it is thrown away. The process is said to 
be more economical than the sodium hydrate process, both in 
electrical energy and Jabour, but the solation of the iron and 
consequent necessity to throw away the stannic chloride at fre- 
quent intervals of time, is certainly a drawback. Chemical 
methods of detinning scrap have also received attention 
during 1904, and in some electrolytic alkali works, the 
. chlorine from the cells is being employed to produce stannic 
chloride and tin salte from this raw material. 

There is nothing new to report concerning electrolytic 
methods for extracting tin from slags or ores. 

Zinc.—The Swinburne-Ashcroft zinc extraction process 
appears at last to have emerged from the experimental stage 
of its development, for the Castner-Kellner Alkali Co. has 
erected a plant capable of dealing with 40 tons of ore per 
week, at their Weston Point Works, and is now operating 
the process under a license from the patentees. No details 
of this plant have yet been published. According to Borns 
the process has been somewhat modified as the result of 
the experimental trials at Weston Point, and cold dry 
chlorine gas, in place of hot chlorine, is employed for 
decomposing the fused mass of sulphide ore in vessels called 
transformers, carbon nozzles being used to lead the chlorine 
into the molten mass of ore. As operated at Weston Point, 
the process stops at zinc chloride, this product being sold, 
instead of being electrolysed and metallic zinc obtained with 
recovery of the chlorine. The process, therefore, can hardly 
be considered an electrolytic one, unless the source of the 
chlorine be considered to give it that character at Weston 
Point, 

Nothing new concerning the Hoepfner & Salgue processes 
has been published during 1904. 

The Laval electric furnace method of extracting zinc from 
its ores is on trial in Germany and Sweden, and, according 
to Ferchland, is likely to have an important future before it 
for the production of the pure zinc required in the fine brass 
mauufacture. 

In this process the ore is finely crushed, mixed with the 
necessary carbon and fluxing chemicals, and is then sub- 


mitted to the radiated beat of the electric arc in a 


furnace of special design and proportions. All the 
volatile metals are reduced and driven off by tbe 
intense heat in the form of vapour, and since no air is 
admitted to the furnace, the formation of oxides is avoided. 
The Casaretti and Bertani furnace, which haa been experi- 
mented with in Italy, is somewhat similar in principle, but 
here electricity is only used for the final heating, and the ore 
and other materials are placed in closed muffles, instead of 
on the hearth of the furnace. 

In all of these electro-therma] processes for reducing zinc 
ores and obtaining metallic zinc, the real difficulties only 
commence with the condensation of tbe metallic vapours, 
and with the recovery of the metala from these in merchant- 
‘able form, and since no details of this important part of the 
plant required in the operation of the Laval and Casaretti 
processes have yet been published, it is yet too early to 
regard them as established and successful zinc reduction 
processes. 

The  Ellerhausen-Western zinc extraction process is 
reported to be working at the Hafna mines in Wales, By 
this process the ores are smelted in a blast furnace with 
ordinary fluxes, and the zinc is recovered from the fume as 
sulphide or oxide. The process is therefore, not an 


electrolytic ог  electro-metallurgical опе, as carried 
out at this place. There is nothing new to report 
concerning electro-galvanising processes, beyond the 


fact that the use of pyridine and сит arabic has been 
patented as addition to the solution ia the baths, for improve- 
ment of the character of the zinc deposit at the cathode. 


Mansfield.—The T.C. will supply electricity to the Light 
Railway Co., and will atk it to guarantee to pay from May 13th 
next a minimum of £300 per quarter for energy. Mr. R. Hammond 
was appointed on behalf of the Corporation to act with Mr. G. 
Harris on behalf of the company in fixing the price to bs paid, 
the Corporation undertaking to accept their decision. 
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ON TECHNICAL LITERATURE. 
By M. I. E. B. 


A GREAT deal has been said and written of late on the 
training and education of electrical engineers. Many 
opinions — some good, some indifferent and some bad — have 
been expressed. All, however, are agreed upon one point, 
viz., that theoretical as well as practical instruction is 
necessary. They have all tacitly assumed that the theoretical 
knowledge is to be obtained by attending a course, or courses, 
of lectures at some institute or college. Tt seems to have 
escaped their notice that the earnest etudent does not get 
one-half his information from lectures, but from books and 
current periodicals. A good lecturer should, in fact, be 
prepared to direct the reading of his studente, more especially 
on the subject matter of his lectures, because he should 
know full well that he cannot make his course sufficiently 
comprehensive. I dare вау I may be freely criticised for 
my criticism, but I am strongly of opinion that the majority 
of lecturers in British places of learning are utterly incom- 
petent to deliver a complete and comprehensive course of 
lectures on most branches of electrical engineering. Some 
are highly theoretical, with little or no practical knowledge ; 
others, who boast a workshop experience, are so deficient in 
theory that they cannot express themselves in scientific 
language. 

It devolves, therefore, upon the earnest student to devote 
a considerable portion of his time to private reading. 

As I have had considerable experience in teaching electro- 
technics, I speak feeliogly when I say that the most difficalt 
duty for a lecturer to falfil is the direction and guidance of 
a student's private reading unless there is a technical library 
available. 

Books on electrical engineering are, for the most part, like 
their authors, one-sided. They are either entirely theoretical, 
or entirely practical, ог a mixture of theory, and bad practice, 
or practice with faulty theory. They are mostly the pro- 
ducts of professors or lecturers in our universities and tech- 
nical institutes. 

In compiling some of the courses of lectures which I have 
delivered, T have bad to consult ten or a dozen so-called 
treatises, to say nothing of special articles in periodicala 
I have uever yet been in the bappy position of being able to 
recommend one particular book, or even two, to an advanced 
class, and assure the students that the information contained 
therein was all that could be desired and all they required. 

My remarks are not directed to periodicals, because they 
contain short special articles usually written by people who 


` know that little bit well. 


My readers who are authors may think my remarks too 
drastic, but they must confess that I am right. I am an 
author myself, so they need not feel hurt. I know 
and feel that some of my own writings could be improved 
by collaboration with some one whose strong points were my 
weak ones, and vice versa. 

There are very few books which do not contain some 
excellent chapters, and most contain in addition chapters not 
only not worth reading, but absolutely harmful on account 
of their faulty and rubbishy contenta. Why cannot writers 
geek aseistance from some one who knows those portions of 
the subject which they do not know, and yet which should 
be incorporated in the book to make it comprehensive and 
complete ? | 

Not long ago I was asked to edit a treatise on electric 
traction. The manuscript was written by two authors. 
There was naturally occasionally a little overlapping, but 
when carefully edited this disappeared, and the result was 
certainly a much better book than either of the authors 
conld himself have written. 

It is noticeable, too, that books of joint authorship are 
usually in greater demand than others, for the obvious reason 
that their contente are more general without being less 
particular. 

There is an opportunity for some firm of publishers to go 
in for a series of technical books of joint authorship, more 
especially for such as would meet the requirements of the 
advanced classes in technical schools. There is no doubt 
that teachers would welcome them, and they would be a 
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boon to students who cannot afford to purchase half-a-dozen 
books on the same subject, as is now almost necessary. 

My criticism ія a just one, and one which, I trust, will 
call attention to a defect whicb, if remedied, will render the 
paths to knowledge far simpler, and should have a material 
effect upon the amount of knowledge imparted to the average 
student in a given time. 

To illustrate my point, let us consider the case of a 
treatise on alternating currents. Many books on the subject 
have been written during the last ten years, and most of 
them, if not all, are each of single authorship. 

I will not ғау how many authors а comprebensive treatise 
on alternating currente should have; but where is the man 
who can deal properly with the general theory of alternating 
carrent circuits and machines, and at the same time give the 
best practice in the design and manufacture of single and 
polyphase alternators, synchronous and asynchronous motors, 
induction motors, transformers, &c. ? 

I cannot help thinking that many must have passed the 
rame criticism mentally upon existing text-books, but I do 
not know that anyone has hitherto done so through the 
technical Press, 


CORRESPONDENCE. 


Letters received after first post on Wednesdoy morning cannot appear 
until the following week. Correspondents should forward their com- 
meanications at the earliest possible moment No letter can be pub- 
Hal unless we have the writer's name and address in our possession, 


iJ 


A Correction. 


In reference to my notes on “ Variable Speed Motors” 
given in your last issue, I regret that the rcale of ordinates 
in fig. 3 has been marked wrongly; the figures 5, 15 and 20 
B.H.P. should read 0, 20 and 30 в.н.р. respectively. 

As tbis error makes the comparison between the single and 
double voltsge motor unfair to the latter, I shall be very 
glad if you can find room for this correction. 

C. Sumpter. 


[The figure in question was reproduced exactly in 
accordance with the author's original diagram. The 
corrected scale is shown on the figure re- inserted herewith. 
— Eps. E. R.] 


The Dignity of the Profession. 


I note the letter from “ Deep Thinker, " in reply to mine, 
in your iseue of tbe 20th ult., and can only say that I 
agree with his remarks in every particular ; I could not 
very well do otherwise, having in view the fact that he is in 
full agreement with my last commente, 

After all, perbaps one's reasoning i8 not best forced home, 
under the veil of satire, as, now that be writes with absolute 
capdour, and without any trace of hidden meaning, I find 
our ideas run parallel ; in any case with regard to status, and 
fair promotion, and probably, in moet other matters, except 
thas I am in favour of allowing a slightly more 
favourable interpretation of Impudence's ” heavily cloaked 


Pd 


. of glass for bcttle and other similar work ? 


ideas. “ Impudence,” in justice to himself, should let us, who 
are apparently puzzled, know his real candid meaning without 
any allempi at pantomime. 

Any further remarks re the actual subject I consider it 
unnecessary to make, as I have simply to shake my friend, 
the Deep Thinking person, by the hand, and thank him 
for so kindly taking over my share of voicing what are our 
mutual ideas, at which I think no one can take exception. 

Latitude. 


[This correspondence is now closed.—Eps. E. R.] 


Electric Furnace for Glass Work. 


Can any of your readers kindly inform us whether the 
electric farnace has been successfully applied to the melting 
We should be 
glad to hear of such application, and also to learn the name 
of & manufacturer of such a furnace. 


The Brisbane Electric Supply Co., Ltd., 
Jate Barton & White. 
EpwaARD C. BARTON. 


Brisbane, December 20th, 1904. 


Nernst Lamps. 


Your correspondent * Gloucester" raises an interesting 
point in to-day's issue on the snbject of Nernst lamps. 
He cannot see why polarity need be observed. 

I have traced many cases of failure to polarity being 
changed during the life of the burner, but am not certain 
that it is deleterious to run the lamps with opposite polarity 
to that with which they are marked, provided they are kept 
on the same poles throughout their life. 

This, after all, is what one would expect if the filament is 
regarded as an electrolyte, which without doubt it is. Under 
the influence of high temperature the molecules composing 
the filament are dissociated into ions which carry the current ; 
and until the temperature is sufficiently high no disscciation 
takes place, and consequently there is no passage of current, 
This being granted, it is obvious that as long as the current 
flows in a definite direction, there is a movement of positive 
ions towards one end of the rod, and of negative ions towards 
the other end, there being, after many hours’ burning, an 
accumulation of opposite ions at, or near, either end. If 
now the direction of the current is reversed the ions will start 
travelling in the opposite direction, and the violent reversal 
of their positions will set up such a molecular commotion at 
the ends of the rod that it will very likely break at one or 
other end, which is precisely what happens in such cases. 

It will be noticed that after burners have been in use a 
long time, tiny crystals form on the filament. 

If the burner has been run throughout its life with the 
polarity the same as is marked on the lamp, these crystals 
invariably form on the portion of the rod nearest to the 
positive end, none being found on the negative rod. 

I have a 1-ampere burner of the old type, which has been 
in use for public lighting in a side street for 3,680 lighting 
hours, add the filament is still intact and shows this 


crystalline formation very plainly. 
Henry Joseph. 


Hythe, January 27th. 


Registration and Remuneration of Wiremen. 


In regard to Mr. Butt’s remarks, he is mistaken in 
thinking that I ever expected that the mere fact of 
registering a wireman would make him competent. I 
suggested at a meeting of the Electrical Contractors’ 
Association that the men should only be registered after they 
had passed a technical and practical examination. 

I have never yet in my experience found a “ good 
workman” who would leave a joint improperly made, but 
the shoddy wireman i8 very similar to the shoddy plumber. 
I am rather interested to know whether, when Mr. Butt 
discovered wires unprotected under floors, he notified the 
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electric supply company and the fire insurance com- 


pany. 

I think that a firm which undertakes to carry out work 
in accordance with the requirements of the electric supply 
company and the fire insurance company, and does not do во, 
is obtaining money under false pretences. 

I believe that the Manchester branch of the E.C.A. 
register workmen, and the same has been done by the London 
branch, but it bas always appeared to me unsatisfactory, 
hence my reason for reading а paper, and suggesting that 
wiremen should pass an examination before obtaining a 
certificate for competency. 

Frank Suter. 


s 


After reading and re-reading Mr. Godwin’s letter of the 
20th inst., I find myself wondering whether he ever paid a 
man a reasonable price to have the qualities that he seems to 
thiok are minus in every man but contractors. 

I should like to know, if a wireman passed an examination 
to show that he had the necessary technical knowledge, care- 
fulness, mechanical skill, &c., whether it would make any 
difference to his quality of work ? 

I maintain that the only way to find out whether a man 
is worthy of his position or not is to take him unawares, 
examine the kind of work he does under floors, in roofs, &c., 
this being in the hands of each contractor. By this means 
each contractor will soon be able to judge whether a man 
be worthy of the trust which he finds it necessary to 
place in him. Many a good, practical man whose work 
would stand the most critical observation could not express 
himself as would be necessary at an examination, while there 
are others who could get through the technical pointa of 
wiring and show where the necessity for carefulness lay, also 
be able to talk or write essays on mechanical skill, but who, 
at the same time, be nowhere as a workman. 

Àn examination certificate is all very well if & man is 
going to be employed by some ironmonger or builder, or by 
anybody who knows very little about the trade, but, if a 
man styles himself an electrical contractor, he ought to be 
able to test a man’s abilities for himself, which undoubtedly 
would be more satisfactory to him. 

If there are jerry workmen about, the contractor has the 
option of employing them or otherwise. As for Mr. 
Godwin’s bitter sarcasm, talking of wiremen as underpaid, 
overworked heroes, in the Midlands men would like the 
chance of being overworked, although they are more than 
underpaid: wiremen, 74d. per hour, charge hands, 8d. 
If, instead of showing such feelings, employers would give 
encouragement to their men on the idea of Mr. Leggatt, 
namely, a certain bonus per megohm, I feel sure that 
there would be a more cheerful feeling, and it would 
undoubtedly be one of the greatest incentives for better 
workmanship. 


А | W. J. Newland. 
Brierley Hill, January 30/h, 1905. 


I have been deeply interested in the correspondence in 
the ELECTRICAL REVIEW on the above subject, and should 
therefore like to make'a comment thereon. It seems to me, 
Sir, that there is a lot of superfluity over this matter. I 
beg to offer & suggestion to the members of the Electrical 
Institation. The suggestion is that they should confer 
together on the advisability of requesting the various fire 
insurance companies between them to appoint a thorough 
practical electric light fitter in each district or town accord- 
ing to rateable value r and that each company shall pay a per- 
centage according to the business in that town or district, 
to inspect all electrical work in progress ; also that each con- 
tractor who is installing electric light in the town or district 
be requested to notify the same to the inspector on starting the 
work. I suggest the combination of insurance com- 
panies assuming that they would not go to the expense of 
employing inspectors separately. He could then visit the 
work in course of construction, and as a practical man, 
would be able to remove the stigma that seems to surround 
this particular calling. The honest contractor and his 
workman would hail him with delight, because they would 
know that they were in fair competition. I do not suggest 
this for the benefit of the insurance companies, but for the 


benefit of the honest trade and the public generally, who 
are mulcted by the dishonest contractor and his slap-it-in 
44d. workman. | 

With regard to certificates, I might mention that | 
obtained one of the first half-dozen given in this town by 
the City and Guilds Institute ; it is perhaps this fact more 
than others which causes me to value it. 

Personally, if a man came to me for a job, and bronght a 
dozen oertificates with him, it is questionable whether 
I should look at them. I might ask a question or two 
relative to the particular job I was on, and if I wanted a 
man, I should soon judge by practical application as to the 
man’s ability. Electric light fitting, like everything else, 
must have men adapted for it; and I feel sure, Sir, that my 
suggestion of a good, honest inspector with plenty of 
moral courage, would assist in bringing the electric light 
fitter from the cloud that now surrounds him, by removing 
or improving the many worthless imitations that now delude 
the trade. 


Brighton, February 1st, 1905. 


A. E. Hewett. 


If the discussion on the above article bas not already been 
exhausted, may I be allowed to answer some of the criticisms 
on my letter. 


I intended to criticise some of Mr. Suter's remarks. When 


I said contractors, I certainly meant electrical contractors, 
and not decorators, ironmongers, &c., who are not really 
electrical contractors, and, moreover, I did not understand 
Mr. Suter to refer to any other than bond fide contractors, 
when speaking of those who should set the examination 
papers or arrange the syllabus. 

I would point out to Mr. Batt that although examinations 
may not necessarily prove a man’s ability, they are some 
guarantee of efficiency. To say that this is not so is to say 
that all public examinations are futile. | 

I did not suggest that I conld not geb competent wire- 


men, as Mr. Leggatt says, and I certainly do not want one 


who will even volunteer to do the brain work for me—I 
should always doubt his capacity. I do want to see men 
who, when they are told what to do, will use some initia- 
tive, carrying out their work thoughtfully. 

Organisation is good for every trade. Trade unions have 
their uses now, from a master's point of view, but they 
would be far more useful were they handled with les 
socialism. 

Trade unions at present bring all their men to one level, 
and that the lowest, and not, as it should be, to the highest. 

When a few more fires have been caused by this jerry 
wiring, perhaps the public will realise that it is neoeesary to 
employ an engineer, and not a retired grocer or pork butcher, 
to carry out their lighting and power schemes, &c. ; the 
engineer will then employ better men, and pay better wager, 
since he will not have to compete with this low class of 
work. 

It is my firm conviction that until wiremen, like plambers 
and others, are registered, both contractors and good wire- 
men will suffer ; and I, for one, thank Mr. Suter for his 
endeavours. 

Edwin H. Godwin. 


————9————— 


Is Steel Conduit Wiring Doomed? , 


In reply to Mr. Mahood’s last letter, I again assert that 
whenever light gauge steel conduit systems are used and 
buried in wet concrete, plaster, &o., trouble will follow 
sooner or later, and this ошип appears to be upheld by 
several other contributors. Mr. Mahood appears to be 
making the heavy gauge screwed steel conduit the base of 
his arguments throughout, but he must remem ber that steel 
conduit systems are still carried ont with light gauge tubes, 
and very extensively, too. 

Surely Mr. Mahood will see from my letters that I do not 
condemn or find fault with ai] conduit installations; but I 
do with some, and a great many, too, of what are 
conduit-wired jobs. 

When I referred to the exorbitant cost, I not only meant 
extra labour, but the cost of materiale, which is not a small 
item on a high-class screwed steel conduit job; and Mr. 
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Mahood must remember that it is the price that rules in a 
great many cases, even more than reliability. _ 

An electrical installation is the same to a great many 
people, if they get the light, whether the job be done in 
wood-casing, lead-covered wiring, light gauge conduit, or 
the best heavy gauge screwed tubing, so the cheapest gets the 


‚ I bave not found fault with trade union wages, or even 
hinted that they were too high, as I am a strong believer in 
good pay for good work, and good work cannot be done 
without good workmen ; and it is the class of material that 
is being used on во installation that is one of the principal 
жеен in the amount of wages expended on that instal- 

on. 

In answer to the question put by Mr. Mahood, I think 
that heavy gauge, screwed steel, water-tight-jointed conduit 
ш at present the best form of protecting wires buried in 
plaster, &c. Whilst admitting the above, we have still to 
face the fanlts and troubles caused by using light gauge 
conduit, which is still being used, as the question of firat 
cost and competitive prices cannot be overlooked, and wood- 
casing is still preferable in some cases. 

I would like to ask “Electra” if he knows whether the 
particular kind of conduit he mentions is obtainable in this 
country, and if so, where. 

It certainly appears to possess some advantages over light 


gauge steel tubes, but could not compare, except in price, . 


with the highest class heavy-gauge screwed conduit. 


H. Moss. 
Bradford (late of Birmingham). 
January 30th, 1905. 


Glow Lamp Pendulnms. 


With reference to the correspondence recently appearing 
under the above heading, we may say that we are in posses- 
ston of a patent for an arrangement which we think has 
advantages over those described, as it is adaptable for 
flexible cords, and is of a design that can be produced at a 
low cost. The following sketch illustrates the arrangement : 
—Inside the cradle, which is attached to the flexible cord 
by cord gripe, resta a heavy ball, through which passes the 


flexible cord, and to which the lamp and shade are fixed. 
Saffcient weight is given to the ball to cause it to sit firmly 
on its seating, and consequently hold the shade at any 
desired angle, and at the same time to keep the cradle 
perpendicular when the shade is tilted. 


| W. 0. Rooper & Co. 
Stafford, January 8181, 1905. 


Beuth Africa.The South African Customs authorities 
beve given a decision to the effect that the duty on electric bat- 
turies м to be rated а6 24 per cent. ad valorem, and on arc lamps 
© 10 per cont. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Fres use of fictitious names, dc., 
may be made. Answers are furnished by a duly qualified ; 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


“Fup” writes:—" I shall esteem it a favour if you will give me the 
benefit of your opinion on this matter:—On being called їп to 
effect some repairs at the premises of one of my customers, I became 
acquainted with the fact that they were not on the most favourable 
rate of supply; I mentioned it to tbe manager of this branch, 
who in turn reported it to head office. Later, through the manager, 
I was asked to give a written report on the two rates of supply, and 
my figures proved that a saving of £46 odd could be effected 
annually by going on to the other rate. 

“ As this customer bas always a large amount of installation work 
to place, I hoped that the advice I bad given would have been the 
means of my obtaining some of it, and when the head office wrote 
asking my fee, I replied that the consideration and its form I would 
ratber leave to them, and that I was prepared to investigate their 
coste at the other branches for a nominal fee, providing they gave 
Sue consideration to my services wben they had any fresh work to 

ace. 

"This reference to their new work, like many others that pre- 
ceded it, was ignored, and to prevent my services going unpaid I 
sent a bill in for 10 per cent. of the annual saving. This amount 
my customer said was too much. He offered £2. I refused this, 
bot in their next letter they sent that sum, and I gave them a 
receipt for it on account. They refuse to pay the balance now, aud 
claim that I left the fee in their bande, wbich is not true. I named 
the amount before any sum or suggestion came from them ; in fact, 
I believe if I had not they would not have offered me anything. 
What chance do I stand of getting the balance, and what course 
ought I to adopt?" 

*,* The statement that "Fee" did not leave the question of 
remuneration to his customers hardly seeme to accord with the 
facts, having regard to his letter in which be said tbat “the con- 
sideration and its form I would rather leave to you.” There is 
nothing іп his statement of the case to show that the customer ever 
undertook to give him work. Had he named his fee of 10 per cent. 
in the first instance without stating that he would “leave it to 
them," they would have had no answer to ‘ап action upon what 
lawyers term a quantum meruit, 4e, an action in which Fee" 
would seek to recover as much as the Court would think he was 
entitled to. Nevertheless, the fact of the customer having ignored 
his letter is some evidence that the customer ignored the request for 
future work, and it is at least arguable to say that tbe offer ''to 
leave it to the eustomer " was only made upon the basis that they 
would undertake to give him work in the future. In the circum- 
stances, it is conceived that “ Fee might bring an action in the 
County Oourt, claiming (a) 10 per cent. of the saving; (b) in the 
alternative, upon a quantum meruit, giving credit, of course, for the 
£2 already paid. He should consult a solicitor before taking any 
further step. 


PARLIAMENTARY. 


Наскмонржіки U.D.C. BILL. 


Om January 26th Mr. Jzunm, one of the Examiners of the House 
of Commons, sat to consider whether Standing Orders had been 
complied wit’ in the case of the Heckmondwike U. D.C. Bill. Mr. 
Baker, Parliamentary agent, represented the promoters of the Bill. 

Mr. PBITOHABD, who appeared for the Live Urban 
District Council, said it was proposed by the Bill to extend 
the area of supply of the electric lighting undertaking of 
the Heckmondwike Urban District Council to the district 
of tbe Liversedge Urban District Council, and the побоев 
stated that the Bill was also to confirm an agreement 
made between the Heckmondwike Urban District Council and 
the British Electric Traction Co. with reference to the supply 
of electrical energy for tramway purposes. By the notices it would 
appear that the powers were only to apply to Heckmordwike, but 
he believed they were also intended to apply to Liversedge, and, 
therefore, he contenaed that the notice of the Bill was insufficient. 

Mr. Овіррв, on bebalf of the Yorkshire Electric Power Uo., also 
alleged that the notices were misleading, as they left them entirely in 
the dark as to what were the objecte of the Bill. Where an agree- 
ment of this sort was proposed to be confirmed, Standing Orders 
required that the Bill should have the schedule of the agreement 
attached to it. There were several systems of tramways in the 
agreement and a light railway, but the notices only stated that 
there was an agreement with regard to the supply of electrical 
energy for tramway purposes. 

Mr. Ваквв aid the agreement was two years old, and no appli- 
cation had ever been made either by the Yorkshire Electric Power 
Oo. or the Liversedge Council for a copy. Had such application 
been made, a copy would have been supplied. 

Mr. JEUNE a:ked if it was common knowledge that an agreement 
had been made. 

Mr. BAKEB said it was, and it bad been published in the local 


pe 
Mr. Onrers argued that if the agreement only applied to the 
supply of electrical energy for tramways in Heckmondwike, the 
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notices would have been suffisient, bat it was obvious from the 
preamble of the Bill that the agreement went further. They could 
not say what wa; entered in the agreement. | 

Mr. Bagar said that the tramways and light railways in the dis- 
trict were all опе. 

Mr. ОвїРРв said the generating station was in Heckmondwike, and 
the Urban District Council at present had no power to supply olec- 
tricity outside their own area. If, however, tha Bill passed, they 
would have the power. There was, however, nothing in the 
notices to show that such power was being applied for. 

The Examiner said he had no power to insist on the production 
of the agreement if the power set out iu Clause 2 of the notice was 
simply to confirm the agreement; but as it specified that it carried 
out the agreement for certain purposes, he thought it ought to be 
produced. 

Mr. Baker produced the agreement, and this part of the case was 
held over for the objectors to examine it. 

Mr. Prircagp further alleged that proper notice had not been 
given with reference to the power sought in Clawse 11 to supply 
electrical energy in bulk in the districts of Liversedge and Batley. 
The districts were specified in the Bill, but not ia the notice. 

Mr. Bakes said the area was very small, and he contended that 
the general notice given was sufficient. 

Mr. OniPPS said the Batley Corporation were authorised to 
supply electricity, and this was a distinct invasion of their district. 

e Examiner upheld the allegation on thie clause. 

Mr. Pairogagp next alleged that no ordnance may had been 
deposited at tbe Board of Trade showing the extension of the area 
of supply. 

Mr. BAKER admitted that this was so, bat it was by no means а 
common thing for it to be done. 

Mr. PRrITCHARD said it was an important Standing Order inas- 
much as it gave those interested their only chance of seeing the 
area sought t^ be taken in. 

The Examinme said the Standing Order was plain, and he epheld 
the objection. 

After an adjournment, Mr. PRrTOHABRD said he had examined the 
agreement which related entirely to the supply of electrical energy 
in Liversedge. The Heckmondwike U.D.O. bad not power without 
Parliamentary sanction to sapply in the Liversedge district, and as 
this was not stated in the notice, he held that the Standing Orders 
were not complied with. 

The ExAMINEB said it appeared that the British Electric Traction 
Co. had slready powers to construct tramways and light railways in 
Liversedge, and the agreement was to enable the Heckmondwike 
U.D.O. to supply electrical energy to the district. It seemed to him 
that the powers in the Bill were different from the powere in the 
notice. The words were different, and he could not undertake to 
say whether the powers were identical. He should report that the 
words were pot identical. | 

Mr. Cripps objected that notice had not been given of the powers 
sought in Clause 14 of the Bill, which authorised neighbouring 
authorities to enter into agreements with the Heckmondwike 
U.D.C. for the supply of electricity in bulk. 

The Exaumx held that the objection bad not been sustained. 

The Bill will now have to go before the Standing Orders Oom- 
mittee, who will decide whether it shall be allowed to proceed. 


L C.C. OPPOSITION. 


Tum Parliamentary Committee of the L.O.C. stated that public notice 
had been given of the intention of the Council to consider, on Feb. 14, 
the question of opposing the various railway and lighting and 
power Bills introduced in the preeent session. In the meantime 
the Committee asked the Council to seal petitions for presentation, 
if necessary, sgainst the following Bills:— 

Underground Railway Bills:—Baker Street and Waterloo, Centra! London 
(New Lines), Charing Cross, Euston and Hampstead, Edgware and Hampstead, 
Great Northern, Piccadilly and Brompton (No. 1), Great Northern, Piccadilly 


and Brompton (No. 2), Hammersmith, City and North-East London, and the 
North-East London. 


Tramway Bill:—The London Southern. 

Electric Supply and Power Bills:—Administrative County of London and 
District Electric Power, Central Electrio Supply, Charing Cross and Strand 
Electricity Supply (Power Supply), City of London Electric Lighting (Exten- 
sion of Powers), County of London Electric Supply, East London and Lower 
Thames Electric Power, Metropolitan Electric Supply (Various Powers), and the 
North Metropolitan Electric Supply. 


Всотон Виз BEaronE PARLIAMENT. 


Мв. CAMPION, one of the Examiners of Standing Orders, іп the 
House of Commons on January 24th, had before him the Scotch 
Provisional Orders promoted under the Private Legislation Pro- 
cedure (Scotland) Act, 1899, for proof of compliance with Standing 
Orders. These orders, after passing the Standing Order stage, go 
back to the Scottish Office, and the inquiries are held locally. Leter 
in the session they come before Parliament for confirmation. The 
orders of electrical interest which were dealt with on Thursday 
last week, were as follows :— ў 
Wemyss Tramways.—An order to authorise Randolph Gordon 
Erskine Wemyss to construct tramways in the parish of Kirkcaldy 
add Dysart, ia the county of Fife, principally to develop the coal- 
field on the Wemyss estate. Power is given to take land for a 


generating station, and to transfer the undertaking to a company. 


Btandiog Orders complied with. 

Glasgow Corporation.— To consolidate the Tramways Acts relating 
to Glasgow from 1875 to 1904. To authorise the construction of 
about 20 miles of new tramways, and to reduce the valuation of 
tramways for assessment purposes. The Order was allowed to stand 
over until February 16th. 


Paisley District Tramways.—P ower to the Paisley Distrit 
Tramway Oo., to construct additional tramways, aod raise £60,000 
additional capital. Adjoarned till February 16th. 


Private Bills.— At the meeting of tbe Westminster City Oouncil 
on 26th ult., the Law and Parliamentary Committee submitted a 
report dealing with the Bille in Parliament affecting the City. The 
Committee stated that pending the report of the Royal Commission 
on London Traffic, which might influence the attitude of the 
Council towards the various tube railway schemes, it was necessary 
to secure a right to be heard against any Bill proposiag to construct 
a new railway or an extension of an existing railway within the 
City which does not contain adequate protective clauses They, 
therefore, recommended that petitions be presented against the 
following Bills:—Baker Street and Waterloo Railway, Oharing 
Cross, Euston and Hampstead Reilway, Central London Railway 
(new lines), Great Northern, Piccadilly and Brompton Railway 
Bills (Nos. 1 and 2), and Hammeremitb, City and North-East 
London Railway. This was agreed to. With regard to other Bills, 
it was agreed to petition against the following:—London County 
Council Tramways, Metropolitan Electric Sapply Oo. (Various 
Powers), Oharing Cross and Strand Electricity Supply Corporation 
(Power Supply), Central Electric Power Supply Co., Ltd., the 
Administrative County of London and District Electric Power Bill, 
County of London Electric Power Sepply Co., Ltd. 


LEGAL. 


OvkRHEAD v. UNDERGROUND Wingms —THE PosTMASTER-(ENBBAL 
AND DisTRIOT CoutmciLs. 


Ix tbe Court of the Reilway aod Canal Commission held in the 
Royal Oourts of Justice on Thursday, January 26tb, composed of 
Mr. Justice Bigham (President), Sir F. Peel, and Viscount Oopham, 
the applications of the Postmaster- Genera! and the Вага! District 
Councils of Croydon and Brentford were heard. The Attorney- 
General and Mr. Cassidy appeared for the Postmaster-General, and 
the respondent councils were represented by Mr. Macmorran, K.O., 
and Mr. Nordrett (Croydon), and Mr. Dickens, К.О, and Mr. Scott 
(Brentford). 

The ATTORNEY-GxNERAL said tbe difference which had arisen was 
whether certain lines of telephonic and telegraphic communication 
which the Postmaster - General was willing to put up at a reasonable 
cost, should be laid underground, or by means of poles above ground. 
The difference in the cost was very serious, and in one case it would 
be a matter of consideration whether the Postmaster-General could 
provide the communication required at ^il if the wires had to be 
placed underground. By the Act of 1863, the Postmaster-General 
had power to put up and maintain posts along any street or public 
road, but he could not open up the streets or erect posts without the 
consent of the local body in control of the road. The difficulty 
which had arisen in the present case, was that tne local public body 
had refused their consent to the poste. Where such a difficulty 
arose, the Act said that it should be referred to a police or stipen- 
diary magistrate, or to the judge of a county court. With regard 
to the three cases in dispute at Croydon, the learned Oounty Cour: 
Judge, Mr. Russell, decided tbat the wires should be laid under- 
ground, and the Postmaster-General now brought the matter before 
this Court, as he was entitled to do under the Act —not as an appeal, 
but for re-hearing if necessary. With regard to tbe proposed new 
telegraph communication to a station called South Beddington, a 
very extensively signed petition had been presented by the in- 
habitants of that district, asking that a post office which existed in 
Stafford Road should be utilised for telegraphic purposes. The 
District Council eaid the extension wires should be placed under- 
ground, but the Postmaster-General said that the incomé would be 
so emall that the cost would be out of all proportion. He was 
ready and willing to give the communication if he could use 
It was a country road, and he submitted that it was absolutely un- 
necessary to incur the expense of putting the wires underground. 
The overhead wires would be no obetruction to traffic. He put in 
photographs, plans, and measurements of the roads. 

Mr. MACMORBAN said he appeared for the District Council at the 


instance of owners of property. The district he mid was rapidly 


being built over, and there were from 1,000 to 1,500 houses nearly 
finished. It was not at all a country district, but had a distinctly 
urban character. He had a requisition of 61 inhabitants and 
owners objecting to the overhead wires in these roads which were 
mostly narrow roads with narrow footpaths, and poles 30 ft. high 
and 2 ft. at the base would be an obstruction. 

The ATTOBRNEY-GRNEBAL said he was willing that it should be a 
5 that the posts should be iron posts which were much 
t er. 

Mr. Млсмоввалм said the posts were also objected to from an 
ssthetio point of view. They would be eyesores. He pointed ont 
also that the cost of maintaining underground wires was less than 
that of overhead wires with posta. 

The Parsipent having suggested that the parties should come to 
a settlement, a conference took place between Counsel, after which, 

The ATTORNEY-QBENEBAL said they had arranged the terms with 

to the two cases in Croydon. The Postmaster, as to the 
line No. 7, will be at liberty to erect poles, he agreeing that 
they should be either creosoted poles or painted poles, as might be 
decided by the Council. Asto route 9 there were channels being 
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e 
opened, and there was no reason why the wires should not be under- 
ground there, the Postmaster-General laying the tubes and wires, 
and the District Council fitting up the channels. 
The Param said an order would be drawn up to that effect. 
The case of Brentford was next taken, and it was agreed that part 
of the route in the High Street should have the wires underground 
on iron posts; the other part in the outskirts towards 
Ealing to have overhead wires with painted wood or creosote 


Oonsent order drawn up accordingly. 


Exzornic Tramway Track MAINTENANCE. 


At the West Hartlepool Police Court on the 25th ult. several 
charges agairst the tramway companies were down for hearing. 
There were 16 summonses taken out against the General Electric 
Tramways Co. Ltd. under the Tramways Order, and one against 
the Hartlepools Electric Tramway Co., Ltd., the information in this 
inetan e being laid under the Light Railways Order. The Town 
Clerk (Mr. Higeon Simpson) appeared for the prosecution, and Mr. 
M. Harrison defended. The dates for which the summonses were 
issued were between November 10th and December 30th. 

The Town CLERK said the matter was a serious and important 
ose. The tramway company bad absolutely ignored their respon- 
sibilities. It was a matter of notoriety that owing to the condition 
of the roadway in certain places accidents had occurred. The 
company, although they denied it, were wholly liable. They had 
certain great privileges, and the law put on them corresponding 
obligations, one being that they should keep their tracks in such a 
condition that they would rot be a dan or a menace to the 
peblic. The question was purely a ] one, as to whether the 
company were liable for the present state of affairs or not. 

Mr. Hannison objected to the summonses on the ground tbat 
tee owners of the track were the Hartlepools Electric Tramway Оо. 
aad not the Ger eral Electric Tramway Oo., of London. 

The Town Сгивк pointed ont that this was the first time that 
this question had been raised, and contended that it had been 
settled by a later order of 1898. 

Mr. Нлввівом said the order mentioned did not refer to this 
particular track in any shape or form. The information charged 
persons who were not the owners, and was absolutely bad. The 
General Electric Tramway Co. had no right on the track at all. 
They were simply the owners of the track between the Hartlepools. 
The Hartlepools Electric Tramway Oo. owned the Park, 
Furze and Seaton Oarew tracks. 

Mr. Rrersosx argued that the Hartlepools Oo. had no position at 
all They were simply the lessees. The General Electric Tramway 
Co. were the perent company; tbey were the promoters, and only 
the promoters could be made liable. 

The Bench ultimately adjourned the cases for a fortnight to give 
the advocates time to consider their position, and the Magistrate 's 
elerk tims to consider the point of law raised. 


— — — — 


Lama v. Тнв BRrr HR ELECTRICO CALiBBATED Fuse Co. 


Ix the Chancery Division of the Higb Court on Tuesday, Mr. 
justice Farwell beard a motion for judgement in default of defence 
on this matter, which was a debenture-boldef’s action. 

Mr. Fond, «n bebalf of tbe plaintiff, stated that there was only 
one imsue of 15 debentures of £50 each. 

His LonpeurP made the usual order in а debenture-holder's action. 


NomrH-Wmer Lon von EÉLmcrRiO BUPPLY Co. 


ls the Chancery Division of the High Court of Justice on 27th ult., 
Mr. Jastice Farwell again had béfore him an application to appoint 
a receiver and manager of the North-West London Electric Supply 
Co. The application was by a debenture-holder, holding £1,600 
stock out of £30,000 issued in the company. It was stated that an 
offer bed been made by the Hampstead Borough Council to buy the 
undestaking, exclusive of the book debts, for the sam of £12,000. 
A resolution adopting the offer had been passed at a meeting of 
those interested. The undertaking was at present in tbe possession 
of prior lien debenture-holders and ali the debenture-holders other 
than the applicant opposed the present ‘motion which, it was 
mid, was intended to prevent the sale going through. 

His Lonpeurp referred the matter to Chambers without prejudice, 


&nd with liberty to apply if necessary. 


Тив Мїрїлнр FLECTRIC CORPORATION ron PowER DISTRIBU- 
тох, Lr. v. D. Parsons & Bons. 


Тиз case first came before the Wolverhampton County Court in 
October last. It was a claim to recover tbe sum of £46 19s. 3d. for 
rleetrical energy consumed by the defendants at their works at 
Brierley Hill between September 28:h and December 31st, 1903. 

It was stated at the hearing that the defendants were under a 
contract to receive electrical power at the rate of 4jd. per В ard of 
Trade unit On December 21st a man in the employ of the plaintiff 
company went to the defendants’ works to take the reading of the 
mete. According fo his reading the meter on that date registered 
a consumpti of 770 unite. He was a man of little experience in 
reading meters, and it was evident he had made a mistake, because 
on a further reading on January Sth it was found to register а 
ecasumption of 1,770 unita, although during the interval the works 
had mot been in operation, and no electrical energy had 


passed through. There might have been a leakage, owing to a 
е in the installation, but the company were not responsible for 
For the defendants it was contended tbat they had not received 
the amount of current for which they were brought in as debtors, 
and they denied that they had ever received any communication 
from the plaintiffs that there was a defect in the installation. 
The case was adjourned for independent expert evidence in 
to the meter, and Mr. J. B. Clarke, electrical engineer to the 
Btourbridge U.D.C., was called in to arbitrate. After careful 
investigation he communicated his decision to his Honour, who, in 
concluding the case last Friday week at tbe Wolverhampton County 
Oourt, pronounced the electric meter to bs correct in its readings, 
and gave judgement for plaintifie. 


CALLENDEB'8 Oa BL Co. v. KILLARNEY ErnzmscTBIC LIGHTING Co. 


Он the 27th vlt, in the Chancery Division at Dublin, before the 
Master of the Rolls, Mr. Lust applied on bebalf of the defendants 
to appoint a receiver in place of the receiver at present acting for 
the Court. The present receiver had issued a notice that he would | 
start doing the work of the defendant company, and if thit inten- 
tion were carried out, the defendants would lose the benefit of the 
provisional order and expose themselves toa fine of £2 per day on 
foot of same. Such would be fatal to the sale of the works as a 
going concern. 

The Млзткв oF THE ROLLS asked what counsel proposed to do 
with the present receiver. 

Mr. Lust said the incoming receiver would pay him off in full. 

Mr. Waits, for the plaintiffs, said it would be judicious to dispose 
of the whole matter by a rale. 

The MasTEB oF THE Ros adjourned the matter fora week, and 
iatimated that on that day week he would receive sealed tenders 
for offers for the purchase of the works of the defendant company. 


Action AGAINST A Taamway Oompany.— A Nion Pornt. 


Ox January 26th, at Dudley County Court, before Judge Roberts, 
Wm. Lowe, tramcar conductor, brought an action for 
compensation against bis late employers, the Dudley, Stourbridge 
and District Electric Traction Oo. Mr. Wm. C. Camm ap 

for the applicant; and the respondents were represented by Mr. 
Cave. The applicant, it appeared, was, on April 5th, engaged on a car 
that at the time of the accident was standing on one of the sidings 
in the Market Place. He was turning the trolley-pole round when, 
as alleged, through the carelessness of a motorman on another car, 
his left leg was crushed between two tramcars, The injared limb 
bad to be amputated, the man being therefore, totally disabled. | 

The question arose between counsel as to whether the accident 
really occurred on a light railway, and so came within the 
provisiors of the Act, or upon a tramway. | 

Mr. Camm pointed out that the applicant was employed upon the 
light railway part of the system ; but Mr. Cave held that there was 
no proof that the sidings were part of the light railway, which 

y terminated 350 yards away. 

The JupGm, in giving his decision, pointed out that Mr. Camm 
had proved that the sidings were used in connection with the light 
railway. As, however, there was no proof that the sidings were 
constructed under the Light Railway Order, the applicant must 
fail. He could not even concede that the man was employed 
* about " a light railway at the time of the accident. 


JANDUSB Аво Lamp AND ErxoTRIO Lamp Co., Lap. v. Аво Lamps, 
Lin 


Ix the Chancery Division of the High Court on Monday this case 
was mentioned before Mr. Justice Kekewich. 

Mr. BousrizLp, K.O., for the defendants asked his Lordship to 
fix a day for the hearing of the farther evidence which the defen- 
dants proposed to bring forward with regard to, the experiments 
which were being conducted as to the life of ithe lampe made 
according to various specifications. 

His Lordship fixed that day fortnight. 


Metric System.—We have received the report of the 
Decimal Association regarding tbe progress made towards the 
adoption of tbe Metric System of Weighte aud Measures since their 
last report, issued in O:tober, 1903. The passing of the Weights 
and Measures (Metric Bystem) Bill through the House of Lords is 
recorded, and it is stated that every effort will be made to pase it 
through the House of Commons in the coming session. The strong 
support of the trade unions is mentioned, and some detaile of the 
steps taken by the Colonial Governments to further the movement 
are given. e New Zealand Parliament bas already passed an 
Act authorising the Governor to put the system in force after 
January 1st, 1906. The United States Treasury Department is in 
favour of the Metric System, as well as the Customs Congress of 
American Republics and the Canadian Board of Trade. Numerous 
commercial organisations in this country bave also expressed their 
desire for its adoption, and a large number of new members have 
been enrolled. 
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BUSINESS NOTES. 


Voltage Regulators, &«.—The B. T. H. Co., Ltd., have 
placed before us particulars of a line of voltage regulators which 
they have recently been perfecting. The majority of engineers 
and not a few private consumers can readily appreciate the ill 
effects of bad voltage regulation on incandescent lighting installa- 


Fra. 1.—B.T.H. Vorraam RmouLATOB, TA Тура, Froxt Уши. 


tions; it is sufficient here to say that it makes all the difference 
(Sucoessiand /non-success;in;electric lighting, from the t 
view of cost. The ІВ.Т.Н. voltage(regulators are designed for 


Fre. 2.—T А Түр Уогтлов REGULATOR, Back VIEW. 


switchboard use and are mounted on suitable bases. The metal 
parts are polished and have » black oxide finish; the magnete 
are specially wound, and the device, as & whole, is enclosed 
in a glaas case arranged to facilitate inspection. Tne regula- 
tors are designed for both direct and alternating current 
generators. The latter, T.A. type, regulator is  illus- 
trated above. In operation the voltage of the generator 
is automatically maintained at the desired value by varying 
the exciter voltage, through the rapid opening and olosing of a 
shunt,circuit across the exciter field rheostat. Thisshunt circuit is 


opened and closed by a differentially-wound relay, supplied with 
energy from the exciter bus-bars, the current being controlled by the 
floating main contacts. А direct current control magnet is also 
operated from tbe exciter bus-bars; it and the relay maintain a 
steady exciter voltage. The alternating current portion of the 
regulator consists of a magnet provided with a potential winding and 
an adjustable compensating winding, the latter being connected in 
series with the secondary of a current transformer, usually inserted in 
the principal lighting circuit. The core of this magnet, by means of a 
suitable mechanism, operates the main contacts, and, in turn, the 
relay contacte, whicb, in case of a heavy load being thrown on the 
generator, short-circuits the exciter field rheostat, increasing the 
exciter voltage, until the original balance of the alternating current 
magnet core and attachments is restored. The regulator may be thrown 
10 and out ot service without varying tbe voltage; it is aleo practically 
independent of speed, power factor and temperature changes. 


The Nernst-Paul High-Power Electric Projector 
Lamp.— This projector lamp (controlled by Paul's patente) is con- 
structed by Mr. Robt. W. Paul, of Newton Avenue Works, New 
Southgate, N. The lamp is the outcome of experiments, designed 
to produce a high power illuminant for lantern work, on the lines 
of the well-known Nernst lamp. It consists of a burner, on the 
front of which are arranged detachable filamenta or glowers. The 
burner is provided with sockete behind, which fit on to pins on the 
front of the lamp and make the connections to the filaments. In 
circuit with each filament and contained in the body of the lamp is 
an iron wire stead yiog resistance enclosed in а glass bulb and fitted 


Тип NmawsrT-PAvUL HiGm-POwma ErLBOTRIO PROJBOTOR Dame. 


into a bayonet socket. Burners are supplied for either alternating 
or direct-current circuits, at 100, 200 or 250 volts. Readers will 
chai ae the similarity of the above to the familiar Nernst lamp; 
an electrical heater is not included in the burner, it being neces 
sary to heat up the filament to redness by means of a separate 
spirit lamp, to which end the projector lamp is specially arranged. 

he Nernst-Paul optical electric lantera is specially adapted for the 
above projector lamp; ite construction is mainly of aluminium and 
brass, and it weighs, complete in case, some 15 lb. The outât is 
exceedingly neat and compact, and its comparatively small cost 
and simplicity should be a great recommendation to the travelling 
чыр st, wherever the necessary supply of electricity is 
available. „ = 


Australia as a Market for Electrical Machinery.— 
The Hlectrotechnischer Anzeiger recently published a long article on 
the subject of Australia as a market for German electrical machinery. 
While we do not agree witu ali the conclusions arrived at, yet the 
following summary of the article in question may be interestiog to 
British electrical engineering concerns as indicating that an 
increase іп the competition of German hrms may be expected in 
Australia at an easly date, and also that it may contain а few 
useful hints with regard to the trade in electrical plant in our 
Colonies :— 

The major portion of the electrical plant and apparatus st 
present being imported into Australia, states our contemporary, 16 
in connection with electric traction schemes. Not only are many 
new tramways projected, but it is also proposed to adopt electric 
traction on several of the suburban railways ou which steam is at 
present employed as the motive power, su that an increase in the 
demand for material may be expected at no distant date. Electric 
lighting, too, is making progress, and ere long Sydney will require 
a municipal generating station. [This will be interesting informs- 
tion to Messrs. Preece & Cardew ! — Eps. E. R.] Tuc employment of 
electricity for power purposes ів also gair ing ground, as is shown by 
the growing demand for small motors and fur accumulators of moderate 
capacity. There is consequently every indication that Australia 
promises to become an important market for manaofacturersofelectrical 
apparatus, who would, therefore, do well to devote special attention 
to the requirements of the country. Hitherto German manu- 
facturers, with one or two notable eaceptions, have not done much 
in Australia, a state of things due to several causes. Some firms, who 
bave made the experiment, have given it up decanse immediate 
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results in the way of orders were not forthcoming. Others have been 
content to send their catalogues to shipping houses at home, which 
bave sent the same to their representatives in Australia, where the 
matter has ended, for in order to develop a business in electrical 
plant, commercial experience alone is, in the majority of cases, 
msufücient—a department with technical knowledge isa sine qud 
non. It is this department which has hitherto been waating as 
regards the representation of German electrical engineering firme 
in Australia, where the seller should be in a position not only to 
reply to all the technical questions put to him by the buyer, but as 
the latter is more often than not unable to really specify his require- 
ments, be able to draft out a scheme for submission to the 
. Another drawback to the promotion of German elec- 

trical engineering interests in Australia is that of entrusting 
agencies to English houses. There are in Australia many good 
n engineers or specialists who, while usually fulfilling their 
du as representatives of German houses, will, if a favourable 
opportunity offers itself, give а preference to British firms. To 
obi dae trade in a plant ш. Australia, it = 
e to employ rman engineers, having not only 

technical and commercial knowledge, but also a spirit of patriotism. 
An improvement in this respect has recently been effected, several 
German firms having organised technical branches in Australia and 
the same under the management of experts, but much 
remains to be done in the same direction. Another point to which 
attention may be drawn is that of catalogues ; these are often very 
pleasing to the eye, but have little practical value, for they 
do not oontain prices, or if these are given, they are alto- 
gether on too high a scale. It is quite out of the 
question to expect exorbitant profits out of the Australian trade. 
Competition is much too keen, American manufacturers having 
spoilt buyers by their very low prices. The difference between the 
products of the two countries is, however, a marked one—those of 
Germany are of solid and durable construction, while those of 
America are light, and consequently cheaper in first cost. The 
Anstralian buyer in making purchases rarely thinks of the future— 
it is only the present that interests him, a tendency which is also 
found in the organisation of industrial undertakings. He has in 
view a certain immediate output, and although he might purchase 
machines which would last for many years, he generally selects the 
lighter and less costly class. Complicated machinery, too, has 
little chance in Australia; in the first place, because in towns 
efficient repairers command high wages; and secondly, because in 
country districts no capable repairers are available. There have 
been occasions when German manufacturers have commented un- 
favourably on the old type English machines imported into 
Australia, drawing attention at the same time to the improve- 
ments which have been effected in the German machines. 
Those, however, who have been responsible for these criticisms, 
have overlooked the fact that English makers, in sending their old 
ty pes, do so as the result of a close study of the existing conditions 
and requirements. The English manufacturer, in fact, knows that 
his Antipodean brothers bave no inclination for novelties which 
require special knowledge and attention. Finally, the question of 
advertising must not be overlooked ; in Australia advertising is a 
necessity, and the manufacturer who fails to set aside a certain 
amount for this rarely succeeds, and, in any case, the success is 
incomparable with that of the manufacturer who advertises on a 
definite, well-conceived plan. General expenses in the country, 
too, are very high—a point which E not be forgotten «зед 
appointing representatives or agents. t the present time the 
Australian trade in electrical machinesy, except in Western 
Australia and New Zealand, ie very bad on account of the great 
damage and financial loss caused by the drought, and consequently 
more than one manufacturer will have to wait a long time for his 
first order. This, however, should not discourage them, for there 
аге good indications of an improvement; and once a footing has 


been obtained, the subsequent success will more than repay the 


initial outlay. | 


Electrical Work in China.—Aocording to the New 
York AZlectrical World amd Engineer, Mr. G. E. Anderson, United 
States Consul at Hangchau, Chins, reports :—'' Several of the larger 


mission echools in Hangchau and vicinity are consid the equip- 
ment of their schools with small electric light and power plants in oon- 
section with line engine power. They are doing this both for the 
sake of the light and for the means such plants would afford for 
instruction. dent of one of the academies has asked me to 
obtain catalogs such plante, and I will be glad to use any sent. 
me, both with him and with others. 50-light or 60-light plants will 


probably be about the sise needed. The equipment of one or two 
schools with such plants will lead to the equipment of others, as a 
matter of course, the chief importanos of the matter is in the 
fact that these small plants will be object lessons for Ohinese 
men and officials of what can easily be done in the cities 
in commercial light plants. Several American electric light people 
are considering schemes for the establishment of light plants in 
cities of this province, but so far, among other hindrances, they 
have ion of Chinese business men. With 
this backwardnese may be overcome, 
The development of trade in electrical supplies and machinery in 
this part of China will probably be very rapid when once it is well 
started, and the field certainly merits the attention of American 
bosiness men." 


Telephone Sketching Chart.—Messrs. W. T. Glover 
d Co., I4à., of Trafford Park, have sent us a en of their 


VVV 
set of 5 = аш. e have 1 к ома 
eharts in а previous issue, and have expressed our opinion 
pest valte—providéd tint everyone keeps a few blahk charte 


a 


handy. Doubtless one could give instructions over the phone for 
the preparation of such a chart, preparatory to transmitting the 
details of the sketch; but it would be far better to keep the proper 
charts in readiness. For the benefit of those who did not ree our 
former notice, we may repeat that these charts provide a means of 
analysing, transmitting by telephone, and reproducing at the other 
end with accuracy, outline sketches of practically any descrip- 
tion, so as to facilitate the immediate dispatch of spare parte, new 
forgings or castings, with the very least loss of time in case of 
urgenoy, 


Are Lamp Suspension.—The accompanying illustra- 
tions show an extremely ingenious and simple form of hook for 
suspending an arc lamp, made by Messra Glaenzar & Co., and 
described in the Génie Civil recently. The suspension rod of the 
lamp ends in a ball, s, which, when the lamp is raised, rests in the 
hook c, as shown in the figure. Upon hauling on the suspension 
cord, 4, the ball, s, slides upon the under side of the inclined plane 
P, presing to one side the .hook, which is pivoted at s; when the 
ball passes through the enlargement at the top of the hook the 


Automatic Hook. 


latter swings forward again. The lamp is tben lowered to the 


` ground, the ball pressing against the back of the hook and passing 


through the ring D at the foot of the latter. Ina raising the lamp 
again, the ball comes into contact with the inclined plane m, under 
the hook, and presses the latter to one side until it passes through 
the ring at the end of the hook; the latter then ewings forward 
again and the lamp being lowered 4 little, the ball descends into 
the bight of the hook, where it is securely held. Nothing simpler 
could be desired; and as the cord is always retained within the 


hook, it can never get out of place or otherwise deranged. 


Prices Advance.—Messrs. W. T. Henley's Telegraph 
Works Oo., Ltd., announce that in consequence of the continued 
rise in the prices of raw materials (particularly copper and Para 
rubber) entering into the composition of their rubber-insulated 
electric light wires and cables, they are compelled to withdraw all 
outstanding quotations for such cables, and pending the issue of a 
new list (now in course of preparation) to increase the prices con- 
tained in their price list, dated May, 1904 (or July, 1903), by 15 per 
cent., the trade and cash discounts remaining as at t. 

The Lion Foundry Co, Ltd., of Kirkintillocb, no us that 
owing to the increase in the cost of materials, orders ved after 
January 80th wl be charged at an advance of 5 per cent. 


The Elektro-Grip.—The ingenious little device which is 
illustrated berewith bas been introduced by the Elektro-Grip Oo. 


` of 33 and 34, Paternoster Row, Е.О, fot the obvious purpose о: 


holding an electric lamp in any desired position. The grip is о, 


4 


Patent LAMP GRIP. 


very simple construction, being easily attached to an ordinary 
lampholder, and the spring grip is strong enough to support the 
weight of the lamp and shade at any angle; it can be clipped on to 
8 shelf, the edge of a bench or table, the headstock of a lathe, and 
so on, and is instantly removable. Many uses will at once suggest 
themselves for the grip, especially in workshops. 


F 
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Pateut Absorption Dynamometer.—A simple dynamo- 
meter has been devised by Mr. W. G. Walker, of 47, Victorla Street, 
S.W. It is especially suitable for measuring the brake-horse-power 
of electric aud petroleum motors, and has a range of from 1 to 
20 up. The power is absorbed by revolving vanes in air. 
Vanes of three different sizes are supplied, and the apparatus can 
beclamped on spindles from 2 in. to 1 in. diameter. The dynamo- 
meter is compact and simple, and goes into a box 24 in. x 94 in. x 
6 in.; the weight complete, including the box, is about 22 lb. The 
essential feature of the dynamometer is the simplicity and quick- 
ness with which the brake horse-power cau be obtained. It has been 
calibrated for speeds up to 2,000 r.pm. The dynamometer is 
clamped on the spindle of the machine to be tested, and the vanes 
are adjusted to such a radial position that the motor runs at the 
required speed when under load. Knowing the speed, and the 
position and size of the vanes, the horse-power cau be immediately 
Obtained from the calibrated results which are supplied with 
the dynamometer. The instrument can be obtained from Mr. 


Walker. 


* Wigan " Mining Bell.—The General Electric Co. has 
recently plsced on the market a patent alarm bell styled the 
* Wigan." It has been specially designed by Lancashire mining 
experts to meet the requirements of the Government inspectors and 
colliery; mining engineers. The company claims it to be absolutely 
water-tight and gas proof. The whole of the electro-magnetic 
movement is enclosed in a cast-iron water-tight case. Either 


WaTEBPROOF MINING BRLL. 


trembling or single stroke bells can be supplied, but on account of the 
quick action the trembling type is recommended for ordinary pur- 
poses. Trembling bell coils in these are wouud to a resistance of 
60 ohms, and for tbe single stroke to a resistance of 30 ohms. The 
sectional diagram illustrates the main features of the bell. The 
ordinary hammer, H, attached to the armature strikes against the 
smaller hammer, в, placed under the edge of the gong. The bells 
are listed with 6 and 8-in. gongs. 


Printed Matter for Australia.—Messrs. Neale and 
Wilkinson, Ltd., 32, St. Mary Axe, E. O., write as follows: 


Owing to the import duty of 8d. per Ib. being demanded from addressees of 
all printed matter and catalogues for advertising purposes entering Australia, 
such printed matter sent through the post ís seldom received, as importers 
naturally refuse to рау the amount demanded, however small; thus а con- 
siderable loss is entailed to the senders, both in tbe amount paid out for 
postage, and also in the cost of production of the printed matter. As this is of 
such vital importance to British manufacturers, and we have been 1 
by several firms with a view of overcoming the difficulty, we should like to hear 
from others on the subject. 


Catalogues, Lists, &c.—Mxssns. J. PARKINSON & Son, 
Canal Iron Works, Shipley, Yorka, have sent us a neat little booklet 
illustrating and describing their Perfect patent vices. 

Messrs. Mansy, Box & Co., LTD., 15, Gerrard Street, Soho, W., 
have iseued a price sheet of a new adjastable wall bracket. The 
movement is effected by a ball and socket joint, the bracket arm 
being held securely in any desired position by tightening up a 
binding ring. A list of alterations in the prices given in the com- 
pany’s catalozue of July last has also come to hand. 

The SIMPLEX Втвег, Conpuir Co., LTD., has sent us a leaflet 
indicating the reductions in prices which took effect in its new list 
which we noticed a fortnight ago. 

A small booklet has been issued by MESSRS. GRAHAM, MORTON 
AND Co., Ltp., Hunslet, Leeds, describing and illustrating a large 
plant which they erected, in the short space of five months, at the 
bir bei Colliery, Kilnhurst, for handling 3,000 tons of coal 

y. 
A price list has come hand from Mxssns. B. KUETTNER AND 
MaoDoNELL, 3, Adam Street, Adelphi, W.C., relating to their 
accumulator, plates and grids. The firm make a speciality of 
casting machines for turning out grids, plates and frames, and also 
supply all accessories for the accumulator industry. 


Messrs. Farr, STADELMANN & Co. LTD., have issued a small 
pamphlet givi^g a view of their new electrical showroom at 
Farringdon Road, E.O., aud reprinte of the various Press notices 
that appeared in regard thereto. 

We have received a trade price sheet and catalogue from the 
Кововїнв Co., 15, Victoria Street, B.W., relating to their insu- 
lating specialities. — Messrs. Gabriel & Angenault inform us that 
future business in this line will be transacted under the name of 
the Roburine Co. 

Mrssas. Евмкет F. Moy, Lrrr., Greenland Place, Camden Town, 
N.W., have issued a price sheet of their No. 17 ironolad motor. 
Pm which are fitted with “overload” and “no voltage" 
release. 

Messrs. Prrr & Всотт, Lro., 25, Cannon Street, E. C., shipping 
and forwarding agents, &c., have issued a booklet explanatory of а 
new departure which they have just instituted for the distribution 
of catalogues abroad. This may prove of assistance to exporting 
manufacturers. 

Messrs. W. T. Немткт'в ТигканлАрРЫ Wonxs Co., Lap., Blom- 
field Street, London Wall, E.C., have issued a new price list of 
their paper-insulated cables for electric lighting, power and 
traction, comprising L.T., single, concentric, triple-concentrio, twin, 
three-core and H.T. concentric cables The specification ef the 
cables, details of conductors, &., contained in this list are in 
accordance with the recently-issued report of the Engineering 
Standards Committee. 

We have received from Messrs. SrsuxNs Bros. & Co. Lrp, 
copies of new leaflets just issued relating to their MC controllers, 
F generators, F and FA motors. Dimensions, outputs, &c., are 
also given of these machines. 


Bankruptcy  Proceedings.—Under the failure of 
W. H. L. Watson and George Huntingdon, electrical engineers, 
lately trading as Watson & Huntingdon, and as Watson & Oo., at 
83, Battersea Rise, S. W., and 17, Dering Street, New Bond Street, 
W., the debtors attended last week before Mr. R Linklater 
for public examination. Accounts have been 1 sho 
liabilities £747 бз 5d., against assete consisting of the proceeds of 
sale of the stock £68 17s. 10d., and book debts £230 7s. 5d. Under 
examination by Mr. W. Boyle, Assistant Receiver, the debtor 
Watson stated that he commenced business as an electrical engineer 
in September, 1901, at 41, Bt. John's Road, Clapham Junction, in 
pertnership with Mr. Clive Merry. They had a joint capital of 
£100 and traded as Watson & Merry. In October, 1903, they were 
joined by a Mr. Collier, who brought in £300. As partners they 
did not agree, and it was arranged for the debtor Huntingdon to 
buy out Merry and Collier, and to join witness as an equal partner, 
The business was removed in January, 1904, to 83, Battersea Rise, 
and about the same time a branch was opened at Bering Street, 
where they entered into contracts for the internal decoration of 
houses In August last, being unable for lack of capital to com- 
plete a £700 contract, they calied the creditors together, and 
assigned the estate to a trustee, who completed the outstanding 
contracts, and then closed the business. Each partner bad drawn 
£3 weekly from the business for his household and personal 
expenditure. The debtor Huntingdon generally corroborated bis 
partner’s evidence, and the examination was ordered to be con- 
cluded. Appended is a list of the principal creditors, vis. :— 


UNSECURED. 
Brown Bros., Ltd., Great Eastern Street, Е.С. .. е ee: 
Builders’ Supply Stores, 92, Berwick Street, W. .. . 
Brockie-Pell Arc Lamp Co., Ltd., Worship Street, E.C 
Caswell & Co., Ltd., Great Eastern Street, E.C. .. А 


Christopher & Rons, Clerkenwell Road, EQ. :. .. ФЕС iu. LN 
Darby & Co., Mossbury Road, Clapham Junction A vx we so 
Ediswan Oo., Ltd., Queen Street, Cheapside id a E oe 


Falk, Stadelmann & Co., Farringdon Road, E.C... 

Gauthier & Co. bx em es ve » P^ - iN 

General Electrio Co., Ltd., Queen Victoria Street, E.C. ES 

Johnstone Benjamin & Co., Ascham Street, Kentish Town -.. 

Lyell & Co., Ltd., Victoria Street, B. W . we ys x 
archbank & Son, Battersea Rise, S. W. А 

Metallic Tube Co., Ltd., Birmingham - 

Motor sa É 9 5 ss аса ДЕ 

Sandell & Co., Waterloo Road, В.Е... EN TY s 

Sampson & Co., Ltd., 846, Euston Road, N.W. .. Е 

Bun Electrical Oo.. Ltd., Charing Croes Road, W.C. .. 

Straus & Co., Ltd., Upper Thames Street, Е.С... vs - d 

Terminus Electrical Co., Terminus Chambers, Holborn Viaduct .. 

Union Electric Co., Ltd., Queen Victoria Street, E. C. a's «2 

Wilkinson, Haywood & Ciark, Ltd., Ca'edonian Road, N. е 

Zurich Incanòescent Lamp Co., Ltd., 47, Victoria Street, W. 

Dowsing Heat Radiator Co. .. se АА is "T oe oe Pu 

Sherman, Rogers & Co., Devonshire Street. E.C. as i 10 


Installation Contracts.—Messrs. R. G. Alger & Sons, 
of Newport, Mon, have secured the contract for the electric light- 
ing of the Workmen's Institute," Abercynon. A 50-н P. suction 
gas plant is to be installed, which ів of sufficient capacity to supply 
current to the institute hall and stage, and also for the shops in the 
frontage and an hotel near by. The committee expects, owing to 
the low cost of the energy generated by the suction gas plant, that 
the revenue from the supply of the shops and the hotel will pay the 
total cost, including depreciation and intereat, and leave a sub- 
stantial balance of profit. Messrs. Alger have just completed the 
wiring of the new premises for the Cardiff Pure Ice and Cold 
Btorage Co. 


Brush Contracts.—The following contracta have been 


£58 
19 
85 
x 
10 
12 
16 
38 
30 
15 
26 
15 
44 
14 
18 
13 
48 
17 
82 
17 
10 


‘booked by the Brush Electrical Engineering Oo., Ltd.:—18 double- 


deck car bodies with Brush trucks and equipments for the Leith 
Corporation; one 500-&w. Brush-Falcon three-crank engine for 
Perth Electricity Works (per British Electric Plant Co.); also power 
house plant, consisting of three 400-xw. steam turbo-electric 
generators, condenser, pumps, pipework, &c., for Port Elisabeth 
(per Davis & Boper). 
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Book Notices.— One and All Gardening" for 1905. 
Edited by B. O. Greening, and published by the Agricultural and 
Horticultaral Association, Ltd., 92, Long Acre, W.O., has been 
issued. The book is so popular that it is hardly necessary to 
say anything to introduce it. The present is the tenth annual 
edition, and it contains much matter of interest and value to 
amatears, allotment holders, working gardeners, &c. 

Kalender der Elektrochemiker, 1905. By Dr. A. Neuburger. 
Berlin: М. Krayn. Price 4M. This is the ninth edition 
of this useful et-book, which contains tables and data 
of all kinds likely to be required by electro-chemists and 
physicists, covering a vast field of information. Amongst recent 
matter may be noted brief particulars of electric furnaces for the 
metallurgy of steel, &c. The book is accompanied by a supplement 
coataining mathematical tables and formals, as well as engineering 
data, patent regulations, &c. Unfortunately, both volumes, whilst 
otherwise very commendable, suffer immensely from the lack of 
anytbing in the shape of an index. 


lighting and traction, railway electrification, tube railways, a record 
of electrical progress during 1904, and outside the confines of our 
own particular sphere there is a masa of interesting matter—indeed, 
there is something on everything. A work of this kind cannot, of 
course, be reviewed in the ordinary way; indeed, our readers are 
many of them already familiar with the character of its contents, 


and Viney, Ltd., of 52, Long Acre, W.C., are the publishers. The 
price is За 6d. net. 

The Report of the Tarif Commission.—A popular and abridged 
e section relating to the iron and steel trades has 
been issned and published by Mesars. P. 8. King & Son. In 

the statistics of production for. Great Britain, America, Ger- 
many, &c., are shown in three colours with a white blank for the 
It is pointed out always that our production 
forms a less and less percentage of the whole. In the circle 
diagrams the circles have grown enormously, and the British 
sector contains ever a narrowing angle. But it is a narrowing 
angle in a larger circumference, and the actual area is greater. 
Statistics can be read by anyone to suit any point of view, and 
though we are far from saying everything is as it should be, we 


portion on the figures of 1876—80, we ought to produce 10 millions 
of this, whereas we only produce barely 5 millions. The report is sold 
by Mesars. King & Son, of Great Smith Street, S. W., for 3d., and those 
interested would do well te secure a copy. The Commission is now 
resaming ite sittings to investigate agriculture. The textile report 
will soon be issued. 

We have received a copy of the February number of the Engi- 
nesring Diary and Pocket Magazine, a new sixpenny monthly publi- 
estion which is appearing from 17, Bouverie Street, Ю.О. It gives 
many tables and curves from the current technical Press and other 
sources, In візе it is quite unique—4 in. х 6 in. The diary sec- 
tion gives one of equared paper per day for the month. 

е Balletin of the Massachusetts Institute of Technology." Cata- 
logue, December, 1904. Boston: By the Institute (in December, 
Janeary, March and June). 

“Annual Report of the Smithsonian Institution," for year ending 
Jane 30th, 1903. Washington: Government Printing Office. 

“Colliery Managers’ Pocket Book, Almanac and Diary, 1905.” 
By R. A. 8. Redmayne, London: Colliery Guardian Co., Ltd. 


Cloth, 2. | 
“Practical Electric Light Fitting.” By Е.С. Allsop. Sixth 
Translated from the French of 


edition. London: Whittaker & Oo. 5s. 
"Ges and Petroleum Engines." 

Henry de Graffügny, and edited by A. G. Elliott. London: Whit- 

taker & Co. 2s. 6d. 


"Die Formelseichen.“ By Olof Linders. Leipzig: Jüh and 
Schanke. М. 5. 

“ Acoumalatori Elettrici" Ву Dr. V. Lucchini. Milan: 
Biblioteca di Elettricita. 3 lire. | 

National Engineering and Trade Lectures. Edited by Ben H. 
Morgan. Vol. I. British Progress in Municipal Engineering.” 
Ву Wm. Н. Maxwell. London: Archibald Constable & Co. 

net. : 

" Moderne Dampfturbinen.“ By Dr. A. Krebs. Second edition. 
Berlia : Georg Siemens. М 2.50. 

" L'Année Electrique, Electrotherspique et Radiographique.” By 
Dr. Fovean de Courmelles Paris: Ch. Béranger. 3 fr. 50. 

"Le Bobine d'Induction." By H. Armagnat. Paris: Gauthier- 
Villam. 3 fr. : 

Mereury Vapour Lamps.—On January 10th an appeal 
was heard ín connection with Dempster's interference with the 
application of the Bastian Mercury Vapour Lamp, Ltd, fora U.S, 
patent, before the Appeal Board of Examinert-in-Chief, and by 
their decision, that of the Lower Tribunal was entirely reversed 


. Appeal from this decision can be 
carried to the Commissioner of Patents and the Supreme Court; 
bet the probabilities appear to be in favour of the decision being 
upheld. Messrs. Bastian are to be congratulated on their victory. 


Trade Ammouncements.— Messrs. E. P. Allam & Co., 
ef 11, Hatton Garden, B.O., have opened larger offices, showrooms, 


factory and stores, at 11, Red Lion Street, Clerkenwell Road, E.C. 
Their telephone No., “1280 Holborn,” remains unaltered. 

Messrs. Richard C. Dieppe, A.M.I.E.E., and W. T. Knorr, have 
commenced business as the Universal Electrical Manufacturing Co. 
for the manufacture of switchboards, switches, distributing boards, 
house service boards and acceseories, at 14, Station Parade, Queen's 
Road, Peckham, S.E. Mr. Dieppe for the past four years has been 
successively chief draughtsman and works manager with Measre. 
Johnson & Phillips, and Mr. Knorr has been with the same firm for 
the past 14 years in cbarge of their switchboard, arc lamp and 
mechanician shops. 

Owing to increased business the General Contracts Co., Ltd., 
suppliers of the Strut" switch, have removed to more commodious 
premises at 62, Rosebery Avenue, Е.О. 

On page 98 of our January 20th issue we described Messrs. 
Frampton & Paine, of 29, Old Queen Street, Westminster, as the 
London representatives of Messrs. Lionel Robinson & Co. We 
understand, however, that they are more than this, being the sole 
selling agents for the firm mentioned. 


Dissolution and Liquidation. — At a meeting of 
creditors of Peter Pilkington, Ltd., held on January 4th, it was 
resolved to support the petition for compulsory winding up, to 
nominate Mr. James Todd, a chartered accountant of Preston and 
Manchester, as liquidator, and to ask the Court to appoint Mr. Todd 
as special manager. Since that meeting an order bas been made to 
wind up the company on the petition presented by Messrs. Rawsthorn, 
Ambler & Booth on behalf of a large creditor. Mr. James Todd has 
been appointed by the Official Receiver to prepare a statement of 
affairs on behalf ої the company. 

Messrs. J. Sandford and Н. W. W. Dix (Sandford & Dix, electrical 
engineers, Birmingham), have dissolved partnership. 


Annual Dinner.—The second contingent of the 
employés of the Norwich Electric Tramways Oo., to the number of 
109, were entertained to dinner on 26th ult. Mr. Alan N. Banister, 
the company’s engineer and manager, presided. 


Tramway Point Operating Apparatus. — An appa- 
ratus designed to do away with men for operating pointe, by 
operating the latter automatically, has been patented by Mr. W. R. 
Evans, of 31, Lotherton Street, Harpurhey, Manchester. The 
essential feature of the invention is the use of a magnet carried on 
the car, which acts upon & magnetic shoe or slide let into the rail 
near the points, When the car is about to pass through the pointe, the 
magnet pulls the shoe forward, and by suitable levers and connections 
the latter pulls over the road points and overhead points to accord with 
the direction in which the car is to travel. The points аге simultane- 
ously locked, and remain so until the car has passed them, when 
they are released by the car-wheel running over a treadle piece in 
the rail, and spring back to their normal position. The device, it 
ів anid, is easily applied to existing tracks, and is automatic. The 
electro-magnet on the car is switched on by the driver when 
required. The patent rights are for disposal. 


Street Arc Lighting in the City.—The Union Electric 
Oo., Ltd., inform us that their Excello" arc lamps are now being 
installed for lighting up the most important parts of the City of 
London, commencing with lamps around the Bank of England and 
the Mansion House. 


Diesel Engines at St. Louis.— We аге informed that 
the three 225-в.н.р. Diesel engines used in the power and light 
installation of the St. Louis Exhibition have given excellent results. 
The engines ran uninterruptedly from the beginning to the end of 
the Fair, except on Sundays, when it was closed. They were direct 
coupled to three Bullock generators of 165 kw. each, and supplied 
588,500 kw.-hours at a cost of $1,803.60 for fuel (60,120 gallons at 
9 cents per gallon) The average cost for fuel was ,\; cents (about 
Tin per xw.-hour on the switchboard, including all generator and 
line losses. 


For Sale.—The Bexhill Corporation is inviting tenders 
for the purchase of scrap cable, iron, steel, &c. See our advertise- 
ment pages to-day. 


Ediswan Lamps.—In connection with the independent 
teste just concluded by the Westminster Electrical Testing Labora- 
tory, York Street, Westminster, we understand that the “ Royal 
Ediswan” lamp comes out at the top of the list. The mean 
results of all the lamps tested show that this well-known lamp 
gives the best results under all headings, such as regularity of 
manufacture, life, and last, but not least, economy in watts per 
candle-power. 


LIGHTING AND POWER NOTES. - 


Arbroath.—The B. of T. has granted an extension of 
the time for revoking the prov. order for a period of three months, in 
order to enable the Council to arrange terms with the E.L. & P. Co., 
mention of which has been made in the ELEOrIOAL REVIEW 
recently. 

Australia.— BALMAIN.— This Sydney suburb has drawn 
up a draft agreement with a private firm to light the whole of the 
borough by electricity, and destroy all the town’s refuse. The agree- 
ment provides for legislative expenses being borne by the oon: 
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tractors, they are to establish and work the plant at their own cost, 
and the Council has the option of purchase at the end of 10 or 
any subsequent 10 years. The Oouncil proposes to pay the con- 
tractors £100 per month. The cables are to be erected over- 
head, except where the laws require them to be placed under- 
ground. i 

ADELAIDE.—The tender of the E.L. Co. has been accepted for 
lighting King William and O'Connell Streets for seven years, at 
£640 per annum. 


Beckenham.—Messrs. Muirhead & Co., Ltd., electrical 
engineers, and a carpet-beating factory, both at Elmers End, have 
applied to the U.D.C. for a supply of energy for power purposer, 
and the electrical engineer has been instructed to negotiate on 
terms of 7d. per unit from 6 to 9 p.m. and 1jd. per unit during the 


remainder of the 24 hours. 


It has been referred to a sub-committee to seek an interview with 
the chairman and general manager of the B.I. & H. Cables, Ltd., on 
the subject of the termination of the company's lease of the E.L. 
undertaking. 


Bridlington.—O wing to the near completion of ће E.L. 
works, the T.C. has given a month's notice to the gas company to 
discontinue the supply of gas for public lighting. 


Brighton.—The T.C. bas sealed an agreement to supply 
Aldrington with a supply of electricity in bulk. 


Burslem.—The price of energy has been fixed at 5d. per 
unit on the flat rate, and at 7d. and 2d. on the maximum demand 
system. For motors, energy will be supplied at 2d. per unit. 
Supply is to be commenced next September. 


Canada.—MonTrEAL.—The city of Montreal has given 
notice that at the next session of the Legislature of the Province of 
Quebec, it will apply for Power to establish a system of under- 
ground conduits, and to compel all persons or corporations or com- 
panies whatsoever to place therein their wires or conductor cables, 
and to remove the poles now used by them, and to raise a loan for 
such purpose, and also to compel the Montreal Light, Heat and 
Power Co. to comply with Article 18 of its contract with the city 
of Montreal, concerning such underground conduits, &c." 

CANADIAN PaciFio RaiLway Co.—This company has decided to 


establish a power plant to supply all the electric light and power 


in the new Angus shops. The company engaged experts to 
investigate the matter, and they reported that the power could be 
secured at a much lower cost if produced from a private plant 
than if purchased from any of the local companies. The action of 
the Canadian Pacific Railway is interesting, as the Grand Trunk 
Railway, after their experts had gone into the matter, found they 
could get their power cheaper by contracting for it from the 
Montreal Light, Heat and Power Co. 

Wxrstmount.—The ratepayers of the town of Westmount, a 
residential suburb of the City of Montreal, have by a large majority 
voted in favour of installing a municipal electric lighting and refuse 
destruction plant. The town garbage is at present disposed of in 
several dumps, but owing to the rapid increase in population, the 
authorities find it more and more difficult as time goes on to provide 
sufficient space for dumping. It, therefore, becomes imperative to 
provide, without delay, some other means of disposing of the town 
refuse. It has been proposed that Westmonnt в follow the 
example set by English towns, and consume its garbage in such a 
manner as to render it valuable for the production of power 
for lighting purposes. This proposition is particularly at ve to 
the citizens of Westmount, owing to the fact that the town is at 
present entirely dependent, for artificial light, проп a local monopoly 
which controls the lighting situation most effectually, it being an 
amalgamation of all the electric lighting and gas companies on the 
Island of Montreal. Previous to the combining of the electric 
lighting interests in Montreal, the rate charged for each 16-0.р. 
lamp, was 2 cent hour, on a basis of each p oonsuming 50 
watts, and from this price a discount of 40 per cent. was deducted, 
but recently the discount has been done away with, and the price of 
energy has jumped to the enormous rate of 14} cents per xw.-hour. 
In view of these facts, the town engineer was instructed to prepare а 
. 22 
р and erecting, m g and opera & 5 
capable of supplying light to private consumers ahd aro lights for 

е streets, the lighting plant to operate in conjunction with 
the refuse destructor or separately as conditions might require. 
The engineer's report provides for the installation of a destructor 
of the Meldrum Simplex regenerator, three- type, capable 
of burning 20 tons in 10 hours, or 50 tons in a day of 24 hours, the 
improved top, back and front feed type being especially recom- 
mended. It also provides for the installation of two 200-Kw. A. O. 
generators, direct-connected to 300-z.P. engines, together with two 
water-tube boilers, one of these being coal-fired exclusively, and the 
other fired with coal and refuse. The cost of line construction, 
transformers, meters, &c., is also included in the report, the figures 
being as follows:— 


Boiler house and apparatus ... se $32,200.00 
Generating station i Ves ie 31,800.00 
Line construction, transformers, meters, &. 54,076.00 

Total UN .. $118,076:00 


It is estimated tbat light, at the present rates charged by the 
local monopoly, costs the citizens of Westmount 85 per cent. more 
than it would do, if the above plant were installed and operated 
24 hours per day. This estimate being purposely based upon the 
use of simple non-condensing engines, abnormally high cost of fuel, 
and large percentage of line and transformer losses, together with an 


extremely generous allowance for operating expenses, and ignoring 
the value of refuse consumed in the incinerator as fuel for the power 


plant, a matter of some 84, 000 00 per year, even more attractive 
figures than those quoted may reasonably be looked for. 


Cheltenham.—On the 24th ult., а L. G. B. inquiry was 
held into an application by the Т.О. for a prov. order for an amend- 
ment of the Cheltenham Improvement Act to enable the Corpors- 
tion to pay off, through the rates, the accumulated deficit of £17,000 
odd on the electric lighting undertaking. The town clerk 
that the expectation that it would have earned a net profit by now 
had not been realised, and the Council, having now “ put its house 
in order,” asked the Board to allow it to pay off the accumulated 
deficit by a loan on such terms that the repayment of capital and 
interest would not involve a greater than a 2d. rate, or, in 
any case, that the repayment should be spread over a period of 10 
years. He added that, concurrently with the conferment of theses 
powers, the Corporation were desirous that provision should be made 
for the audit of all the accounts by a district auditor appointed by 
the L. d. B., though he asked that a clause should be inserted on the 
lines of that inserted in the Plymouth and Bournemouth Acts, 
giving powers to spend money on oocasions of public rejoicing, ёс. 


Continental №оќев. —ВонемтА, —16 has been decided 
to erect an electrical generating station at Friedland, and 


tenders are required for carrying out the work. 
Grauany.—The Silesian Coal and Coke Co. is about to establish 


a generating station at Rothenbach for the supply of energy for 


lighting and power purposes in the district. 
The erection of an electrio lighting station at Eilsleben has been 


decided upon. 


Brain.—La Sociedad Hidro-Electrioa del Pindo has just com. 
leted and put in operation an electric грота station near Согот. 
he water-power of the Cascada de о is being utilised, and, 
adjoining the power station, plant has been erected for the mauu- 
facture of calcium carbide. 


Cumberland.—It has been decided to install an electric 
lighting plant at the Cumberland and Westmoreland Asylum, 
Garlands, near Carlisle, at a capital outlay of £6,607, with an annul 
cost of £505 for upkeep. 


Damascus.—lIt is reported from Constantinople (sys 
the Financial Times) that the syndicate associated with M. Empain, 
the Belgian financier who is connected with the Paris Metropolitan 
Railway and other electrical enterprises, has acquired from Iinet 
Pasha the concession granted to the latter by the Sultan, for the con- 
struction of electric light and power works and tramways at 
Damascus. The Frankfurter Zeitung states that the synditate has 
paid for the transfer of the concession £26,000 in cash and £4,000 in 
shares of the company to be formed to carry out the scheme, with 6 
share capital of £250,000. The concession carries with it the right 
to utilise for the production of electrical power АП the available 
water-power within a distance of 18 milesof Damascus. 


Dublin.—The report of the City Lighting Committe 
for the quarter ended December 31st, 1904, mentions that in con- 
nection with the motor-generators in Fleet Btreet, these machines 
have been unsatisfactory all along, and various attempts have been 
made by the contractors to bring them into compliance with the 
specification. New armatures, the report says, were supplied last 
winter, but without effect. Up to the date of preparing the report, 
no radical improvement had been effected in the unsatiafactory con 
dition of the mechanical coaling and ash-conveying plant eicher. 


Durham County. — At a meeting of the County 
Council for Durham held on the 25th ult., the Electricity Supply 
Committee reported on the returns received from various a 
in the county, as to electrical supply in the county area. These 
showed that “the area occupied by various companies for traction 
and light extends over 125,921 acres.” -Having gone into other 
details as to population and rateable value, the Committee has asked 
the Council to empower it to havean expert report as to the practic: 
"E of a county scheme. It recommended the Council to promote 
a B 


scheme ; to рше а уо Ма уме, 
the county ; as to ca outlay, upkeep, е approximate 
mercer iio the cost P unit, Al was read from the cleri, 


Gloucester,—The T.O. bas engaged Mr. R. A. Ohattock, 
chief electrical engineer at Birmingham, at a fee o 
travelling expenses, to report the plans and е унт for 
tiis ороо extensions at the electricity works. 
- Goole.— The T.O., having decided to put the E.L. order 
in force, has obtained a site for an electricity works. | 
Hull—The engineer has submitted estimates for th 
ensuing year. The amount to be spent on capital account he placed 
at £36,000. Next year it would be necessary to consider the quer 
tion of changing over the greater part of the Old Town system to 


high pressure. All the apparatus belonging to them on the con- 
жыңы premises would have to be renewed. The estimates were 


ted. 
e T.O. has received from the L. d. B. sanction to raise a loan of 


£4,600 for E.L. p | 

Limerick.—The pesca icd has now been extended on 
to the quays, and will much f te the discharging of cargoes 
during the night. 
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Jehannesburg.—The Financial News states that the 
company the Village Main Reef Gold Mine has resolved 
to adopt electricity for hauling purposes. The winder is to be 
placed at a vertical depth of 1,100 ft., and will haul on a 1,700-ft. 
iacline. Three-phase generating plant is to be put down with a 


capacity of 900 E. r. 


Lamcaster.—The electricity works was inspected on the 
17th vlt., by the T.C., on special invitation from the Mayor, chair- 
man of the Electricity Committee. An exhibition of electric 
radiators and cooking utensils had been arranged in a part of the 
station buildings. One of the chief attractions being a demonstra- 
tion of high-frequency and X-ray apparatus. A Cooper-Hewitt 
mercury vapour lamp was also exhibited. 


Littleborough.—The U.D.O. has received from the 


L.G.B. an intimation that the question of revoking the electric 
lighting order of 1900, has been deferred. until August 12th, 1905. 
The Council is nego with the Rochdale T.C., and the Lan- 
cashire Electric Power Oo. for a supply of energy. 


Liverpool.—Mr. A. B. Holmes, coneulting electrical 
engineer to the Corporation, in dealing with estimates for the 
ensuing year, states that the output during 1904 exceeded that of 
1903 by 12 per cent. for lighting ; 33 per cent. for power; and for 
traction, 11 per cent. The output was 10,354,490 units for lighting 
end power, as against 8,972,311 in the previous year, and 18,979,133 
units for traction, against 17,042,751 in 1908; a total of 29,333,623 
wnits in 1904, as compared with 26,015,062 during 1903. Hixpressed 
us the equivalent of 160 P. lamps, the output represented 291,715 lamps 
en December 31st last, against 262,906 lamps in the previous year. The 
maximum output for lighting and power оп any one day, was 90, 226 
waits, on December, 23rd, 1904, as compared with 66,881 units. 

The Electricity Committee of the City Council, estimates an 
erpenditure on capital account during the present year of £200,732, 
which will be about £35,000 more than last year, and a revenue of 
£169,431, against £114,895 in 1903. Interest and sinking fund will 
absotb £267,613, which will be nearly £60,000 more than in the 
previous year. 


London. — The Daily News recently contained an 
account of the Administrative County of London Co.'s scheme for 
supplying energy to the metropolis and the adjoining districts, on a 
largescale. A Pill, it states, has been deposited for authority to under- 
take this work. The pro initial capital of the company would be 
£5,000,000, several -known gentlemen being mentioned as the 
promoters. Three generating stations, of 100,000 нр. each, are 

jected, situated otively at Greenwich, Silvertown and 
Pelham. It is N to supply energy to local authorities and 
others in bulk, but a clause has been inserted in the Bill to empower 
tke company to supply direct to consumers in the event of a retailer 
declining to make satisfactory terms. The financial mente 
provide that dividends shall be limited to 8 per cent. until the 
price of power has been reduced below a certain statutory maximum 
schedule, ranging from 13d. to about $d. per unit, according to the 

period over which supply is extended per week. The engineer to 
the scheme is stated to bs Mr. C. H. Merz. 

Barranswa.—The B.C. bas resolved to extend the electric light- 
plant, at an estimated cost of £16,000. The machinery to be 
obtained includes one 1,750-xw. turbo-generator, estimated cost 
£4,200 ; three water-tube boilers, estimated cost £3,850; one motor- 
driven pamp for condensing water, £1,300; and one Green’s econo- 
miser with brickwork, £650. An estimate of £2,100 for the pro- 
vision of a new feeder cable from the generating station to Bridge 
Road, was also 


& 


supplied a similar set, have offered to deliver a duplicate by Beptem- 
bet next for £5,900, this being £877 less than previously, on account 
ofa spare armatare not being required. On the recommendation 
of its consulting engineer, the Committee has resolved, subject to 
weal sanction, to accept this offer. The Finance Committee has 
passed an estimate of £3,770 for further storage tanks, water 
eftener, artesian well, үрен, pumps, &., in connection with 
the E.L. undertaking, and an application is to be made to the L.G.B. 
to borrow this sum. 
L.0.0.—The Woolwich B.C. has made application to the B. of T. 
foe a prov, order to simplify its administrative work, by writing 
wader the order the ers already held under the several orders 
of which it is the e Under that now applied for, the 
мча of sapply would be tbe whole of the borough north and south 
оќ Ше Thames. At Eltham parish is under the Blackheath 
abd Greenwich Orders, 1897 and 1899; the Plumstead Order, 1899, 
and the Woolwich Orders, 1899 and 1902, applying to other portions 
of the By the new order the two latter will be revoked, 
and the Blackheath and Greenwich orders will cease to apply in 
Woolwich. The Plumstead order is, however, not to be revoked. 
In this case, if the order applied for is granted, the B.C. will have 
two orders, one applying to the whole and the other to a portion of 
the borough. The Highways Committee of the С.О. is of opinion 
that the draft order shonld be amended by the revocation of the 
Plametead order also, у ав the maximum charges allowed 
for sapply under the two would be different. The Council will 
the B. of T. with a view to these suggestions being 


At the meeting on 30th ult. it was decided to sanction the 
borrowing of £2,160 by the Hackney Borough Council for electric 
1 and to advance the sum of £18,482 to the Hammer- 
b Council for similar purposes. 


+ 


Вт. PaRCRAS.—The B.C. has taken up two L.C.C. loans, опе о? 
£4,460 for general electrio lighting purposes, and the other of £910 
for meters. The electrical engineer reported that a number of the 
bases of the arc lamp-posts had been split by frost. 

MARYLEBONE.—The Electric Supply Committee of the B.C. has 
approved of the payment to the Metropolitan Electric Sapply Co., 
of £878 7s. 4d., the balance of the accounts of the capital 
expenditure for September and October, and of £2,800 on account of 
the capital expenditure for November. 

Ногвови anD Finssuny.—The County of London Electric 
Supply Oo. announce that an electrical exhibition will be held at 
Nos. 118 to 122, Holborn, E.O., from March 20th to April 5th, and 
in view of the fact that the district is a manufacturing one, special 
attention is to be given to the power section. 


Manchester.—The Corporation Electricity Committee is 
considering a report which has been Prepares by its engineer, Mr. 
8. L. Pearce, bearing on proposed extensions of the electrical plant 
at the various sub-stations, to meet the increased and anticipated 
demand for power. It is intended to lay down extra plant at the 
Polygon, Bennett Street, Stuart Street, Queen's Park and Cheetham 
Hill gub-stations. The engineer’s report shows that, as the load on 
the network has grown, it has become necessary that not only 
should additional balancing plant be provided at some of the 
stations, but also that an extension of the balancing mains in certain 
parte of the city should be made. In addition to the six existing 
individual feeders, it is proposed to lay new ones in City Road, near 
ite Junction with Whitworth Street West, Deansgate, St. Peter's 
Square, Market Street (near Cross Street), Bloom Street, York 
Street, Princess Street, and Fennel Street. The approximate cost 
of these proposed extensions is £22,890. As regards the plant at 
the Dickenson Street and Bloom Street stations, it is pointed 
out that the latter is now well loaded up," and that future exten- 
sions must take place at Dickenson Street. It is recommended 
that three 500-kw. motor - generators should be erected there. 
The estimate of expenditure in respect of the proposed new 
machinery is as follows :—Three 500-xw. motor-generators, £600 ; 
foundations, £200; н. and L.T. switchgear, £1,500; contingencies, 
5 per cent., £400; total, £8,100. 


New Zealand.—DuxkEpiN.—The rights acquired by the 
Corporation, which has bought over the undertaking of the Waipori 
Falls Electric Power Co., include supplying energy for lighting and 
power in the counties of Taieri, Bruce, Tua and Walkonaiti, and 
the boroughs of Milton, Moogiel, Green 
Dunedin, Bt. Kilda, Mornington, Roslyn, Maori Hill, North East 
Valley, West Harbor and Port Chalmers, and the road districte of 
Peninsula, Tomahawk and Portobello. 


Pontardawe.—The R.D.C. has decided to appoint an 
expert, to report upon a scheme for lighting the populous places in 
the district by electricity. 


Retford.—The T.C. has been informed by the B. of T. 
tbat after careful consideration it did not feel justified in allowing 
the E.L. order obtained in 1899 to remain in force any longer, and 
it had accordingly decided to revoke it. 


South America.—The Buenos Ayres municipality has 
given permission to the Cia Alemana Transatlantica de Electricidad 
to extend its mains to Belgrano. This same company is stated to 
have opened up negotiations with the Monte Video Government for 
the acquisition of the electric light works in the ойу of Monte 
Video. The price offered is said to be £90,000. 


Stourbridge.—The London Gazette for January 31st 
contains notice of the application of the Midland Electric Corpora- 
tion for Power Distribution, Ltd., for powers to supply energy in 
bulk in Stourbridge. е 


Sunderland.—The Т.С. has applied to the L.G.B. for a 
loan of £15,000 for the purchase of plant, mains, &. 


Tredegar.—In consequence of the E.L. order obtained 
by the U.D.C. still being in existence, the Council is unable to take 
а supply of energy іо bulk from the Tredegar Colliery Co., as is 
desired. The matter came before the Council on January 25th, 
when it was stated that the company could not supply energy 
because they did not possess a prov. order, and because the Council'e 
order had not been cancelled. A deputation was appointed to confer 
with the general manager of the company on the subject. 


Willingdon.—As a result of negotiations between the 
Eastbourne T.C. and R. D. O., the former body has modified the 
terms for bringing a supply of energy to Willingdon. The area of 
supply has been enlarged, and the charges are to be the same as 
at Eastbourne. Residents of the parish guarantee a revenue of 
£260 per annum for five years, for energy. 


Wrexham.—A charge of untruthfulness against the 
U.D.C. electrical engineer, Mr. Sillery, was pat forward by a coun- 
cillor recently, in regard to defective street lighting. Needless to 
say this was not proven, and apologies were afterwarde offered by 
the latter. This is another example of the want of confidence 
shown in those holding responsible engineering appointments under 
municipalities. 


Yorkshire Eleetric Power Co.—The Yorkshire Elec- 
tric Power Оо.'в station at Thornhill is now practically completed, 
and the company has commenced a supply of electrical energy. 
The foundations were laid in November, 1903, and in December last 
26 miles of cable had been laid. Contracts have been entered 
into for supply to a large number of local authorities, collieries, 
mills, &c. The syndicate which promoted the company's Act 
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sanctioned in 1901, represented manufacturing firms in the district 
using 50.463 н.р. The area of supply comprises the whole of the 
West Riding south of the wharf, aud embraces an approximate area 
of 1,800 sq. miles. Other generating stations are to be erected at 
Methley, Wath and Bingley, three of the sites being near the 
collieries, whence supplies of fuel can be obtained at low cost. 
Excluding the large boroughs, there are, within а radius of 10 miles 
from the Thornhill station, 82 local authorities, some of which 
already possess electric lighting prov. orders, but have not put them 
into force, while others are prepared to apply for such, provided 
they can obtain a supply of energy in balk. 


TRAMWAY AND RAILWAY NOTES. 


Birmingham.—4An agreement has been arrived at 
between the Corporation and the Birmingham Tramways Oo., Ltd., 
regarding the amount to be paid for the two sections of jtramlines 
between Belgrave Road and Edgbaston Road, on the Baleall Heath 
and Moseley Road rontes respectively, the amouot agreed upon 
being £20,000. The company also makes the concession that the 
Corporation shall be at Jiberty to electrify and reconstruct all the 
lines within the city from date with the exception of the present 
electrified Bristol Road and the cable route to Handsworth, the 
leases of both of which do not expire till 1911. The other leases 
expire at December 31st, 1906, во that this concession on the part of 
the company will enable the Corporation to have everything ready 
for running electric cars on the following day, January let, 1907, 
that is, if the company does not make use of the electrified system if 
ready before that date, as it will do within the course of the next 
two or three weeks on the Small Heath route. | 


` Brighton.—On two of the routes of the municipal tram- 
ways, says the Sussex Daily News, the total of 4,769,820 passengers 
exhibits a decrease of 134,457 on the number carried during the 
previous year. The reorganisation and increase of fares have, how- 
ever, led to a revenue of £20,766, which represents an increase of 
£332. 


Dewsbury and District.—The Dewsbury, Batley and 
Birstall Tramways Co. is making an application to the Board of 
Trade to sanction the use of steam on this line for another year. 
It is said that the authorities through whose districts the line runs 
will oppose the application. The reason given for the proposal is 
a difficulty with regard to the supports for the overhead wires. On 
the other lines in the district side poles with brackets or wires are 
used, and the B.E T. Co. wishes to employ the same system on the 
Dewsbury to Gomersal line. A longer bracket will be required, 
however, than tbe Board of Trade is prepared toallow. This, it is 
said, caused the hitch in the arrangements. 

There does not appear much likelihood of the Dewsbury to Oasett 
tramways being constructed at an early date. 


Dudley.—The fire at the tramway depót mentioned last 
week was, we are informed, & very trivial affair, being confined to 
an- old wooden office which was unoccupied and contained nothing 
of considerable value. The extent of the damage is far less than 
tbe figure stated by us. 


East Ham.—The engineer and manager of the tramway 
municipal undertaking has been directed to prepare and submit 
plans and estimates for connecting the Kast Ham lines with the 
Ilford lines on the Romford Road. Tenders are to be invited for 
five additional top-covered cars. 


East London Railway.—The Hon. A. E. Gathorne- 
Hardy, the chairman of this company, told the shareholders at the 
half-yearly meeting that the Metropolitan and District Companies 
had given notice that when their “electrification " was complete 
they would be unable to continue to work the East London Rail- 
way ав they did at present, and the South-Eastern and Brighton 
Companies had arranged to run a eervice of trains to Whitechapel, 
where passengers would have to change into the electrical carriages 
of the underground lines, aud be carried by a service worked in the 
manner at present existing at Bishop’s Road, Praed Street, Moor- 
gate Street, and Finsbury Park. ‘Toe directors regarded this 
change as purely temporary and experimental. It was agreed thaf, 
if an electrical system were installed at the cost of any of the 
partners, others gubsequently making use of it should bear their 
proportion of the cost, but, beyond this, no agreement had been 
arrived at. It wasa pity that the Metropolitan and District Com- 
panies could not be prevailed upon to face the initial outlay, which 
would not be very large, rather than temporarily interrupt the 
physical connection with their lines, which was the main cause and 
origin of the lease. For the present the promotion of new and 
competing schemes had been suspended awaiting the report of the 
Royal Commission on Metropolitan Traffic, but if any of the lessee 
companies severed their connection with the East London Co.'s 
system, it would be difficult to resist the admission of some new 
and possibly competing scheme into the advantages of the lease 
upon the condition of their sharing its liabilities. In some respects 
advantage might accrue from the delay, as the system of electric 
traction was still in an experimental stage. If the Metropolitan 
and District severed the conuection as they proposed to do, they 
were still bound to provide facilities for the traffic. He believed 
that after a short time experience would compel the electrifica- 
tion " of the East London Railway. 


Glasgow.—A deadlock has taken place in the negotia- 
tions between the T.C. and the- County Council of Renfrew regard- 
ing the proposed tramway from Spiers Bridge to Barrhead. 


Great Eastern Railway,—At "Tuesday's balf-yearly 
meeting Lord Claud Hamilton, referring to the great fall in traffic 
and receipts, said it was largely due to the competition of electric 
tramways, which were now running not only in every part of their 
district, but, in many cases, alongside their railway. They could 
not find fanlt with tramways when they were promoted and 
conducted by public companies, but what they did complain of, 
were municipal tramways supported by the rates to which they 
were themselves the chief contributors as ratepayers. If such 
undertakings were run at a loss they, as the chief ratepayers, had to 
make good the deficiency; if, on the other hand, a profit resulted, 
it coald only be obtained by abstracting passengers from the com- 
pany's system. He thought that that was a most inequitable state 
of things. Whether Parliament would ever feel inclined to take 
this view he did not know, but he was strongly of opinion that in 
cases like this there ought to be some arrangement by which a 
remission in rates could be made to a company who were the chief 
ratepayers in a district, and, at the same time, had to contribute 
towards competition against themselves. As to opposing fresh 
electric tramway schemes, they opposed the Romford tramways, 
and got rather a “facer” over it, and be was not sure that they 
would do anything more in tbat direction. Each case must, how- 
ever, be considered on its merits. 


Huddersfield.—The borough treasurer’s financial state- 
ment in respect of the tramways for the nine months ended Decem- 
ber 31st, 1904, shows a capital outlay to that date, of £414,900 21 
This year 1,272,682 miles have been run, against 1,237,763 last year. 
Tbe receipts are as follows:—Paessengers, £52,181 19s. Id.; post- 
men, £225; parcels, £652 156. 2d.; advertising, £944 
18s. 6d.; coal haulage, £75; and sundries, £15 16 54, 
making a total of £54,095 9s. 2d., or 10204. per carmile, 
against 9:83d. last year. The total working expenditure is 
£27,422 138. 2d, leaving а gross surplus of £26,672 16s., or 503d. 
per car-mile, compared with 454d. last year. Interest on debt 
absorbs £9,824 10s. 1d., and redemption of debt, £7,991 2s. 8d., 
leaving a net surplus of £8,857 38. 3d, or 1:67d. per car-mile, 
against 76d. This statement does not include any provision for 
depreciation purposes. 

The manager has been instructed to communicate with the makers 
of the Huddersfield cars, asking them upon what terme they are 
prepared to submit designs of a car showing suitable protection for 
the motormen. 


Light Railways.—The B. of T. has confirmed the 
following light railway orders :— 


Blackpool and Fylde Light Railway (change cf name, &c.) Order, 1906. 
North Lindsey Light Railways (amendment) Order, 1905. 


Liverpool.—Mr. С. R. Bellamy, tramways manager, 
after going exhaustively into the question of the desirability of 
introducing halfpenny fares, has pronounced emphatically against 
them. He considers that on the present revenue the introduction 
of halfpenny fares would mean a loss of £95,000 per annum, and 
would seriously jeopardise the commercial stability of the under 
taking. The average passenger charge in Liverpool is the lowest 
in the kingdom, being 42d. per mile; Glasgow ie second, with 
45d. ; and Sheffield third with 50d. | 

The Tramways Committee estimates the working expenses of the 
department for the year at £367,845 ; interest at £57,186 ; sioking 
fund, &c., at £56,533 ; total expenditure, £488,719; about £12,000 
more than last year. The income last year was £557,325, which was 
an advance of £17,516 оп 1903. It is estimated that a contribution 
of £27,000 towards rate-relief will be made this year. 


Liandilo.—The ‘Carmarthenshire County Council has 
resolved to give a grant of £300 towards preliminary expenses for 
obtaining a light railway prov. order for the proposed Llandilo and 
Lampeter railway. 


London.—LEWISHAM.— The B.C. is to request the L. C. C. 
to take the necessary steps to obtain powers for constructing tram- 
ways at the earliest possible date, in continuation of the sanctioned 
lines, through Dartmouth Road, Forest Hill; High Street, 
Sydenham; Kirkdale; Sydenham Road; Bell Green; Lower 
Sydenham; Perry Hill to Catford, to connect with trams now run- 
ning to Greenwich, and from Brockley Rise, Forest Hill, through 
Stanstead Road, to connect with the proposed trama at Catford 
Hill. 

The Streets Committee of the Corporation has resolved to recom- 
mend the latter to oppose the L C.O. proposal to run tramways 
over Blackfriars Bridge and along the Victoria Embankment. An 
amendment to further consider the matter was lost by only one 
vote. 


LB. & S.C. Railway.—Speaking at the half-yearly 
meeting on Wednesday, Lord Cottesloe said that allusion to the 
proposed electrical working on part of the company's system had 
been made at those meetings on more than one occasion. 
careful and exhaustive inquiry, the section of the South London 
Railway lying between Battersea Park and Peckam Rye had been 
selected as a convenient piece of line upon which бо make an initial 
trial of electrical working. Mr. Philip Dawson, the electrical 
engineer advising the board, with the valuable aid of the eminent 
consultant, Major Cardew, a director, had recommended that the 
overhead conductor system should be used, thus avoiding the 
dangers which had been experienced with the third-rail system 
since it had been established. The overhead system involved the 


Vel. 56. No. 1,419, РЁивволвт 8, 1905.] 


introduction of other novel features, and altogether the working 
would be watched with great interest, not only by the officers of the 
company, but by all concerned in the question of electric trac- 
tion on railways. If it proved successful, the board would 
consider and advise the proprietors upon the desirability of 
extending it, not only on the South London Railway, but on other 
parts of the suburban system. 


London, Tilbury and Southend Railway.—The 
half-yearly report of this company says that in order to provide the 
money required for new worke in progress, particularly the widen- 
ing of the line between the janction of the Whitechapel and Bow 
Railway at Campbell Road, Bow, sud Barking, and the adaptation 
of that section for electrical traction, a new issue of capital was 
made in November last. The amount allotted was £280,910, of 
which sum £261,460 was taken up and paid for in December. l 


Luton.—There is much opposition to the T.C.’s appli- 
cation to the В, of T. for a tramway prov. order. 


New York.—According to our New York correspondent, 
Mr. Frank M. Baker, of the New York State Railroad Commission, 
bas stated that the Brooklyn Rapid Transit Co. will be called upon 
to spend £4,000,000 on improvements. The Commission's experts 
bave been examining the local conditions for several weeks. Daring 
the last 30 months the company has spent £2,000,000 on new care, 
powers houses, &c. ! 

The New York, New Haven and Hartford Railroad Co. on 
Jannary 20th invited bids for the construction of four new tracks 
between New York and New Rochelle, and the subsequent electric 
equipment of the resulting six-track way. The estimated cost of 
these and other pending improvements is about £4,000,000. 


North-Eastern Railway.—On Friday last the directors 
received a deputation, beaded by the Duke of Northumberland, 
which attended to complain of the service of electric trains 
from Newcastle to the coast. Sir Edward Grey, M.P.,the chairman, 
in reply, said that over-crowding in trains was being remedied; 
that carriage doors would be made to open outwards instead of 
inwards ; and that first-class carriages, which had been withdrawn 
from stopping trains, would be restored by partitioning off a portion 
of each vehicle. It would, however, be some months before these 
changes could be effected. 


Rochdale.—The new section of the electric tramline to 
Heybrook, in the Littleborough direction, is now completed and 
open for traffic. The laying of the lines from Heybrook to Little- 


borough will shortly be begun. 


South-Eastern Railway.—In the course of his speech 
to the balf yearly meeting of this company on 29th alt., Mr. H. 
Cosmo Bonsor, the chairman, referred to the large decrease of 
traffic, one cause of which was the competition of the electric trams, 
which they were feeling more strongly than ever. The decrease in 
passenger traffic was mainly inthe Metropolitan area, on the Metro- 
politan extension belonging to the Chatham system, and on the 
railway between Greenwich, Woolwich, Lewisham and London, 
where the tram competition was the most severe. They could not 
hope ever to compete with the electric trame, aided as the latter 
were by rates. The Brighton Co. were proposing to electrify the 
line between Peckham and Battersea Park. A portion of that rail- 
way belonged to the South-Eastern and Chatham Oommittee; it 
was maintained by them, and they had entered into an agreement 
with the Brighton Co. by which the latter should take over that 
line for the purposes of their experiment. The experiment would 
be extremely interesting to both companier, as it would give them 
reliable statistics as to the cost of working old lines by electricity. 
There was a steady increase in passenger receipts immediately out- 
side the Metropolitan area of six miles. 


Swansea.—A town's poll as to whether the Corporation 
shall apply for Parliamentary powers to treat with the Swansea 
Tramway Oo. for compulsory acquisition of their property, has 
resulted as follows:—For powers, 2,147 ; against, 1,387. 


Valparaiso,—The Sou/h American Journal says that the 
Valparaiso Municipality has sequestrated the property of the new 
Electric Traction Co. for a debt of $20,000, owed by the old tram- 
way company. Although both companies settled their accounts in 
November, a receiver has been placed in possession. 


TELEGRAPH AND TELEPHONE NOTES. 


American Telephones.— Laffan's New York corre- 

t reports that the 43 principal telephone companies 

in the United States are said to be arranging an amalgamation with 

a capital of $250,000,000. The new telephone trust will have 

interests in al! parts of the country, comprising all branches of the 

basiness. The organisera of the corporation are planning to make 

it poesible for subscribers to telephone any where between New York, 
Ban Francisco, Canada and Mexico. 

The American Telephone Co. last year made the largest 
estput of instruments in the history of the Bell telephone 
sytem. Tne number of instruments was over 701,900, or 
71,000 more than in 1903; iu fact, the output last year 
was greater than the entire output in the 15 yeare 1880—1695. The 
tofal namber of instruments outstanding is now 4,480,500, the 
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growth during 1904 being 18:5 per cent. According to the Financtal 
Times, the number of subscribers at the close of the year may be 
estimated at approximately 1,800,000, as compared with 1,525,200 
at the close of 1903. The proportion of subscribers to instruments 
outatanding is about 40°5 per cent. At $50 per subscriber, the gross 
earnings of the Bell subsidiary companies are now at the rate of 
$90,000,000 per annum, and the net (estimated at 30 per cent. of gross) 
at the rate of $27,000,000 per annum. Long-distance gross earnings 
are at the rate of over $5,000,000 per annum, making total gross 
earnings of the entire system at the rate of $95,000,000 per annum. 

A »Laffan dispatch states there are 5,000,000 miles of 
telephone wires in the United States of America, and 2,315,297 
telephones in use. These figures are issued by the Census Bureau 
at Washington. 


Coventry Telephones.—A sub-committee of the City 
Council has been appointed to make inquiries into, and report upon, 
the question of providing a telephone exchange. 


Glasgow Telephones.—A long discussion took place at a 
meeting of the Т.О. over the proposal by the Telephone Committee 
of the Corporation, to change from the call syatem to the automatic 
clearing lamp system. Mr. James Alexander moved the approval 
of the minutes, stating that of the 12,097 subscribers, 96 per cent. 
were on the unlimited system. A year ago a committee was 
appointed to consider the operating arrangements, When their 
syetem began, they adopted the call wire, which was the best 
known at the time, and was in ure throughout the country. They 
hed now made up their minds to make a change, which was one for 
the benefit of the operators and subscribers. In moving that the 
matter be remitted back, Bailie Bruce Murray said he was a member 
of the committee appointed to consider the probable cost of altering 
the system, but despite every effort, he could get absolutely no 
information on the subject. He was assured in committee by Mr. 
Bennett, and the Corporation received the assurance from the 
convener, that the cost would be trifling. They were now asked to 
approve of an experiment without any information as to the cost of 
the alteration of the whole system, or as to the financial position of 
the telephone enterprise, or as to how the money was to be pro- 
vided—whether out of revenue, or by an addition to capital. 
Taking the eubscribers in Hillhead at 800, if it cost £1,500 to deal 
with these, how much would it cost to deal with 12,000 subscribers ? 
If they went into the matter, they would find tbat the expenditure 
involved would be £23,000 or £24,000. Despite glowing predictions 
that there would be a revenue of £10,000 by this time, he under- 
stood that the position of the telephone department was actually 
worse than it was this time last year. The Corporation should 
seriously consider the position before authorising such a large 
expenditure; they ought to ascertain whether the system was 
paying at the present rate of subscription. On a vote, the minutes 
were approved by 44 votes to 9. : 


Hull Telephones.—A loan of £20,000 for telephone 
extensions has been applied for by the T.C. 


` Ontario Telephone Service.—The Birmingham Daily 
Post correspondent at Toronto says that a commission has been 
appointed by the Manitoba provincial authorities for the purpose of 
inquiring into the advisability of the Government taking over the 
present privately-owned telephone system in the province, Public 
opinion largely favours the purchase of the lines. 


Telegraphic Interruptions and Repairs :— 


CARLES, - INITERRUPTED, REPAIRED, 
Trinidad-Demerara (No. 1) ee Aug. 26, 1901 
Dominica -Mar unique. a Я „ May 7, 1903 .. oe 
8t Lucia-Martinigue ee eo ee ee 7, ee өө 


Reissa-Issa (Yemen) Camaran m je 
Tarifa-Tangier itok- Naj ee oe ee 
y ladivosto - ee ee 
Closed { Port Arthur Chf du. 
Paramari bo- Cayenne е ee ee ee 
Sitka-Valdez ee oe ee ee ee 
Jamaica-Colon .. 22 “> as as bs 
Communication with all places in Republic of 
Columbia . ss D x 258 Е 
Olehleh-Medan .. 
Marmaritza-Rhodes 


xs July 18, 1904 .. vis 
ee Nov. 11, 1904 .. Jan. . 
Jan. 5, 1906 v3 id 


Jan. 17, 1905 .. Jan. 27 
„„ Jan, 25, 1905 Ms 
oe Jan. 30, 1905 ee 


LANDLINES, 
Cartagena-Baranquilla . aa T ». Deo. 8, 1900 
Puerto-Barrios .. a T 5% ae „. July W. 102 
Kertch-Soutehoum oe „ә “+ ae .. Bept. 27, 1904 .. 


Bhamo route beyond Tali .. Jan. 16, 1905 


vía Batoum-Elarich-Fao-Hanekin e is . . Jan. 16, 1905 . Jan. 28. 
9,9 [1] oo gf ee ee os Jan, 25, 1905 ee Jan. 29. 
Rome-Pera. ee е Jan. 27, 1905 ae ee 


Indo-European Kertach-Kale is А ni Jan.31,1905 .. M 

Telegraph Offices.—The Journal Télegraphuque, in a 
review of 1904, states that during that year the Bureau Icternational 
des Administrations Té:égraphiques brought out a new Nomen- 
clature of Telegraph Offices, and a comparison with the last edition 
in 1899 shows tne followiog results :— : 


1892. 1901. 
Number of pages 995 ies 573 720 
Approximate namber of offices 95,000 125,000 


so that during five years the number of offices has increased by 
30,000. 

Trunk Telephones,—A petition has been signed by the 
leading members of the iron trade at Middlesbrough, calliog 
attention to the unsatisfactory state of telephonic communication 
between Middlesbrough and Glasgow. 
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Wireless Telegraphy.— Further additional instructions 
have been issued by the General Post Office in connection with 
wireless telegraphy messages to and from ships at sea for long- 
distance telegrams accepted at the high-power station at Poldhu. 
On the 1st inst. regulations hitherto notified will also apply to this 
class of telegram sent from Poldhu to persons on board the Lucania, 
Campania, Umbria, Etruria and Caronia. Rates are 2s. 040. and 
Зв. 032. per word with a minimum of 24s. 6d. and 36s. 6d. per tele- 
gram respectively. ‘Benders cannot be allowed to prepay replies 
to telegrams from Poldhu. bat in other respects will be treated in 
accordance with Inland Regulations. It is stated the Umbria will 
leave Liverpool on 4th inst., aud will be in touch with the ordinary 
coast stations up to 1 p.m. on the 5th at the ordinary rate of 641. a 
word, minimum 6s. 6d. 

From midnight, 5th inst, communication vid Poldhu will be at 
2s. 054. per word, minimum 248. 6d. till noon, 7th inst. From noon, 
7th inst., till midnight, 10th inst., the rate will be Se. 03d. per word, 
minimum 368. 6d. 

The Japanese Legation in London issued, on the 30th ult., a refu- 
tation of the Russian charges of breach of neutrality. Among the 
counter charges of breach of neutrality made by Japan against 
Russia, is the one that on June 4th last, wireless telegraphy appa- 
ratus was installed at the Russian Consulate at Chi-fu and other 
places, by means of which direct communication was established 
with Port Arthur fortress, notwithstanding repeated proteste from 
the Chinese authorities. 


OONTRAOTB OPEN AND CLOBED. 


OPEN. 
Army Contracts.—The Secretary, War Office, is adver- 


tising for names of manufacturers who wish to tender for army 
requirements. Вее “ Official Notices ” to-day. 


Ashton-under-Lyne. — February 16th. Deep well 
pump for the electricity works. See '' Official Notices” to-day. 


Barking Town. — February 10th. Boiler, pump, 
400-xw. steam dynamo, switchboard panels, crane, &c., for the 
U.D.O. See Official Notices January 27th. 


Belgium.— February 8th. The Belgian State Railway 
Authorities at La Bourse, Brussels, are inviting tenders until Feb- 
ruary 8th for the establishment of a central electric lighting 
station at the new goods station near the Brussels Dock. 


Belgium.—February 13th. Tenders are being invited 
until February 13th by the Municipal Authorities of Ghent Yor the 
supply of 15 electric cranes for use in connection with the docks. 
Tenders are to be sent to l'Hotel de Ville, Ghent, whence particu- 
lars may be obtained. 


Belgium.— February 16th. Tenders are being invited 
until February 18th by the municipal atthorities of Saventhem for 
the establishment of a central electric lighting station in the town. 
Tenders are to be sent to Le College des Bourgmestre et Echerins, 
Baventhem, Belgium, whence particulars may be obtained for 4 fr. 


Bermondsey.—February 6th. Arc lamp carbons, meters, 
oils, cables, conduits, &c., for one year, for tbe electricity and 
destructor works. See Official Notices January 27th. 


Blackburn.—February 16th. Stores for the electricity 
and tramway departments. See “Official Notices " to-day. 


Bury.— February 14th. Опе 500-Kw. direct-current 


high speed generating plant, for extensions, Bee “ Official Notices” 
January 27th. 


Dublin. February 23rd. Arc lamp carbons for the 
Corporation. See Official Notices to-day. 


Hammersmith, — February 8th. Stores—arc lamp 
accessories, globes, carbone, commutator brushes, incandescent 
lamps, oil, meters, &c. See “ Official Notices " January 27th. 


Ilford.— February 7th. Concentric armoured cable for 
the Council. See “Official Notices” January 27th. 


Johannesburg.— March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workshop tools, 
for the Municipal Council. See Official Notices" December 30tb. 


Leek.—February 20th. Wiring and fitting the Town 
Hall for the U.D.C. See “ Official Notices” January 27th. 


Leith.— February 15th. One 600-xw. steam dynamo, 


water-tube boiler, and traction switchboard forthe Corporation. See 
* Official Notices " January 27th. 


Manchester.—February 14th. Main switchboard, and 
auxiliary distribution. boards for the Corporation car repairing 
works. See “ОҝВе al Notices” to-day. 


Manchester.—February 21st. Motor-generators and 


five-wire balancers for the electricity department. See Official 
Notices” to-day. 


Newport (Mon.).—February 14th. Fire alarms, tele- 


P Фс, for the County Borough Asylum. Рев “ Official 
otices ” to-day. 


Oulton Broad.— February 4th. Public street lighting 


proposals are invited by the U.D.O. See Official Notices” Janu- 
ary 20th. 


Porto (Portugal).— March 15th. The Town Council 
has opened a competition for the concession for the exclusive right 
of working the tramways for collective transports of. passen- 
gers, luggage, and goods in all the municipal public ways. The 


conditions of the dug Rd are published at the Portuguese 
Consulate in London. 


Salford. February 18th. Stores, &c., for the elec- 
tricity department. See “ Official Notices” to-day. 


Shanghai.— March 81st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See “Official Notices” October 14th. 


Sheffield.—February 18th. Tramway stores. See 
" Official Notices " to-day. 


Spain.—February 12th. The municipal authorities of 
Arenas de Ban Pedro (province of Avila) are invi tenders until 
February 12th for the concession for the electric lighting of the town 
during a period of 20 years. Tenders are to be sent to КІ 
Becretario de] Ayuntamiento de Arenas de San Pedro (Avila), 
whence particulars may be obtained. 


South Shields.— February 20th. Permanent way and 
construction of track; rail bonds and bonding; conduits, cables, 


and overhead equipment for the Corporation. Bee Official 
Notices" January 13th. 


Stockport.— February 6th. Overhead equipment of 


four miles of tramway; copper bonds. Bee “Official Notices ” 
January 20th. 


Stockport. — February 15th. Опе 21-Kw. tramway 
booster. See “Official Notices” January 27th. 


Swindon, — February 21st. Extensions to lighting 
switchboard, switch-panels, &с.. Bee Official Notices” to-day. 


West Ham.—February 9th. Engine room and elec- 
trical stores for the Council. See Official Notices” January 20th. 


OLOSED. 


Belfast.—The Tramways Committee has acoepted the 
tender of the Hadfield Steel Foundry Co. for special track work at 
the Bundy Row Depót, at £1,126; and that of Messrs. M. Loughlin 
and Harvey, Belfast, at £19, 690, for the erection of the generating 
station. The boiler house is to be roofed and ready for the coal 
conveyer, coal bankers and boilers within tbree months, and the 
engine house ready for the engires within four months under a 
£200 per week penalty. 


Cheltenham .—The Lancashire Dynamo and Motor Co., 
Ltd., has received an order from the Corporation for one of its 
automatic reversible boosters, (Turabull & McLeod’s patent) 
together with a switchboard for operating same. 

Jover.—The tenders received by the T.C.. for the con- 
struction of the electric tramway to River were as follows:— 

Chalk and 


clinker ballast. Beach ballast, 
British Electric чреве Со. кешеа) a 858 2 8 £10,408 17 9 
R. & G. Brisley .. 3.460 0 13,690 O 0 
B. Pearson & Son, Ltd. S 14 ‚570 16 5 14,670 16 5 
Geo. Holloway е oe 12989 6 8 13,185 0 0 
R. Woods & Co. 12,502 10 0 — 
G. Wimpey & Co. 18,280 14 8 18,886 0 0 
Wm. Griffiths & Co., Ltd. 11,811 19 0 12,104 0 0 
Thos. G. Starkey M 18,198 12 10 318,157 19 10 
Geo. Law .. a a v 12,994 0 0 18,229 0 0 
Geo. Trentham .. x ков 4,880 0 15,000 0 0 
R. W. Blackwell & Co.. Ltd. ad 805 18,064 6 6 18,184 6 6 
Thos. L. Scott & Co. ee ee oe е 12,120 6 7 = 
Dick, Kerr & vos ы Mee 12,883 4 0 18,063 4 0 
Fry Bros. . 14,487 7 7 — 


East Ham.—The т. р, С. 18 е 08) the tender, at 
£3,105, of Messrs. Meldrum Bros, Ltd., for two ranges of destructor 
cells and re-generator. 


Enfield.—The War Office has accepted the tender of 
Messrs. Johnson & Phillips for the necessary rubber and paper 
cables, with boxes, for the electrifying cf the Royal Small Arms 
Factory, Enfield Lock. 


London County Council River Steamers.—An order 
has been placed by the Thames Electrical Engineering Woke with 
Messrs. Reavell & Co., Ltd., Ipswich, for engines for 10 lighting 
sets for steamers being built by the Thames Iron Works, and 10 
lighting sete for ateamers being built by Thornycroft & Oo. 


^ (Continued on page 189.) 
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COLCHESTER ELECTRICITY SUPPLY AND 
ELECTRIC TRAME AES: 


THE joint electric lighting and traction ° ‘soheme of the Cor- 
poration of Colchester took its rise in 1898, when atatatory 
powers were obtained, and came to a head in 1896 ; ia that 
year leave was obtained:to borrow £15,000, and the supply 
of electricity was begun, in the first instance to the Military 
Hospital only, from a temporary plant. The permament 
installation was brought into use in December, 1898, and 
was taken over by the Corporation two years later. 

Meanwhile, the British Electric Traction Оо. and others 
had been endeavouring to obtain powers to construct electric 
tramwaye in the district, but the Corporation resolved to 
keep the matter in its own hands; and in August, 1901, 
the necessary powers were granted. The scheme was 
approved by the Board of Trade in 1903, and a loan of 
£61,164 was sanctioned in the same year. The contract 
for the tramway conetruction was placed in the Lands of 
Messrs. J. G. White &'Co, Ltd., the cars being supplied by 
Messrs. Dick, Kerr 
and Co., Ltd., and 
the tramways were 
officially inaugu- 
rated on July 28th 
last year. The elec- " 
trical equipment 
and tramcars were 
designed and erected 
by Mr. A. R. Sillar, 
borough electrical 
engineer, while 
the permanent 
way, car-shed, &c., 
were carried out 
to the designs of 
the borough engi- 
neer, Mr. H. Good- 
year. The general 
manager and engi- 
neer of the tram- 
ways is Mr. R. C. 
Bullough. 


Tum OLD PRIORY, COLCHESTER. 


The system comprises seven miles of single track, leid to a 


gange of 3 ft. 6 in. оп a 6-in. bed of concrete, with granite 


DavEgy-PaAxMAN 550-nH.P. "PEACHE" 


paving. The rails weigh 95 lb. per yard, and were supplied 
in 60-ft. lengths by the Ongra Steel Co., Belgium. Anchor 


Уп ON Tramway Боств m Hiram STRBET, COLCHESTER. 


plates are used 
under the pointe, on 
grades, and at ter- 
mini. ‘The joints 
are made with fish- 
plates 2 ft. long, 
and are bonded 
with two Neptune 
bonds each. The 
points and crossings’ 
and the special work 
were carried out by 
Messrs. Askham 
Bros. & Wilson, of 
Sheffield. The 
steepest gradient 
is 1 in 12°8; and 
the sharpest curve 
40 ft. in radius. 

The overhead 
equipment has been 
carried out mainly 
with centre'poles 1n 
the High Street, and side poles with bracket arms elsewhere ; 
the poles were supplied by Messrs. John Spencer, Ltd., 
Wednesbury, with bases by Messrs. Lucy & Co., of Oxford. 
The trolley wire is of No. 00 gauge, and with the rest of the 
overhead material was supplied by the contractors, Messrs. 
J. G. White & Co. The section boxes, fitted with switch 
fases, telephone connection and lightning arreater, were 
supplied by the Britannia Engineering Co., Ltd., of Col- 
chester. 

There are 16 double-decked four-wheel cars in use, seating 
48 passengers each, with 6-ft. wheel base, and fitted with 
Messrs. Dick, Kerr's improved reversed stairway. 

The motors are of the same makers’ 35-B (30-H.P.) type, 
and the controllers of their magnetic blow-out type. In 
addition to hand-brakes, Westinghouse-Newell magnetic 
slipper brakes are provided, and Tidswell lifeguards. 

The car-sheds contain six tracks, accommodating 18 cara, 
and are provided with car-building and repairing shops. 


Power is derived'from the existing generating station, 
G 


ENGINE FOR TRACTION. 
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which has been extended to cope with the increased load, 
and occupies a space of 100 ft. x 68 ft. The steam raising 
plant includes five Paxman “Economic” boilers, three of 
which are 14 ft. x 8 ft. diameter, and two 14 ft. 6 in. x 
9 ft. 9 in. diameter, the latter being capable of evaporating 
10,000 Ib. of water per hour, at a working pressure of 180 lb. 


Cas Юрврот. 


рег sq. in. The boilers are fitted with Dewrance mountings, 
and are hand-fired. The steam piping, also by Messrs. 
Davey, Paxman, with Hopkinson valves, is of steel, from 
6 to 12 in. in diameter, and is covered with asbestos, "which 
is also used for lagging the boilers. Three steam feed pumps 
have been supplied by Messrs. Mumford & Anthony, of 
Colchester, and one electrical pump, with variable stroke, by 


m 


4 тте d d e| 


SIEMENS LIGHTING SwITCHBOARD. 


Messrs. Mather & Platt, Ltd., of Manchester. Hancock's 
inspirators are also provided for boiler feeding. Feed water 
is derived from the town mains, and condensing water from 
a well in the boiler house. 

The engines are all of the * Peache" type, supplied by 
Messrs. Davey, Paxman & Co., Ltd., of Colchester; there 
are seven generating sets installed, each consisting of 


а 5 three-crank single- acting engine coupled to а 
dynamo. 

Three sets are of 62 kw. and one of 225 Kw., the 
dynamos being shunt-wound, of Messrs. Siemens Bros.’ 
two-pole type; a six-pole 160-kw. Siemens dynamo was 
added in 1901, compound wound for electric traction supply, 


" Economico” BOILEBS. · 


and there are two eight-pole Mather & Platt compound- 
wound generators of 860 Kw. each, installed during the 
past two years for traction. The small engines run at 
500 r.p.m., the speeds of the others being 350, 375 and 
300 r.p.m. respectively. All the engines are used condens- 
ing, there being three sets of condensing plant, supplied by 
Messrs. Davey, Paxman & Co. These аге fixed in a pit in 


STATTER TRACTION SWITCHBOARD. 


the boiler house, and connected with the engines by 16 and 
24-in. cast-iron exhaust pipes. 

The condensers are of the surface type, with steam-driven 
air and circulating pumps, and are capable of dealing with 
23,000 Ib. of exhaust steam per hour. Two cooling towers 
have been built by the Klein Engineering Co. Ltd., of 
Manchester, to cool 110,000 gallons of water per hour. 


-—— — 
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There are two storage batteries, of the Electrical Power 
Storage Co. s make, one of 130 К 42 cells, erected in 1898, 
and one of 130 25 KWS cells, erected in 1901, when the 
pressure of supply was doubled. The latter are connected 
up to the original 
set, and the com- 

battery, which 


of the battery, » j 4 x 


"- 71 


being of Messrs. AES. 


| 1 


— — — — 


vertical plug bars 
for the dynamos and 
feeders on the front. 
The usual switch- 
gear and instruments are provided, including six large volt- 
meters for the feeding points. The battery jand, booster 

ulating, gear occupies! the] middle; of: the board, the 


regulating cll being: next thejneutral, wire. 
| 1e }traction board was supplied by Messrs. J. G. Statter 


-9 


vm 
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Br Loos: В.а W.4Warer-tuse BOILERS AND RONEY STOKEBRS. 


and Co., and consists of four dynamo panels and five feeder 
Statter circnit-breakers are provided, with Everett- 
ambe and Crompton instruments and a Thomson watt- 


Tue lighting feeders for the most part consist of single 


INTERIOR OF ENGINE Room, COLCHESTER. 


conductors, fibre-insulated and lead-sheathed, drawn into 
Doulton ducts, but the feeders to the outer portions of the 
district are three-core, lead-covered and armoured, and are 
laid direct in the ground. The distributors are also of the 
three-coretype. The 
cables were supplied 
by Messrs. Siemens 
Bros. & Со, and 
Messrs. W. Т. 
Henley’s Telegraph 
Works Co. 

The traction 
feeders are also of 
Henley’s make, 
paper-insulated and 
lead-covered, and 
are laid solid in 
troughing. 

The system of 
supply is three-wire 
at 210 volts on 
either side of the 
neutral, with 420 
volts for power. 
Ordinary consumers 
are charged 5d. per 
unit on the flat rate 
system, 44d. per unit 
between 2,000 and 
5,000 units рег 
annum, and special 
terms for larger 
quantities. A fair 
number of power 
consumers has been 
obtained, aggregating about 85 H.P.; the price for this supply 
is 4d. per unit, with reductions depending upon the quantity 
and duration of the load to a minimum of 24d. per unit. 
Energy is supplied to the Tramways Committee at 2d. per 
unit, to the amount of about 350,000 units per annum. 

We are indebted for the foregoing particulars, and for 
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Hotty STEAM Loop AND Gravity RETURN System. (See р. 188.) 


facilities to obtain photographs of the power plant and 
tramways, to the borough electrical engineer, Mr. A. К. 
Sillar, and to the general manager and engineer of the 
tramways, Mr. R. C. Bullough, to both of whom we tender 
our thanks for their courteous assistance. 
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THE ST. LOUIS EXPOSITION SERVICE | 
| | POWER PLANT. 


өн m many Interesting features of iie St. Louis Expos- 
fiot, ‘the 14,000-H.P. service plant, by reason of its size and 
pletenct, was dne of the most striking; and as it was 
т [у д igiened with the double object in view of produc- 
1 of the highest engineering excellence at the 
m. ible cost, it was of exceptional interest to engineers 
engaged in similar work. 

The cdhtract, calling for the design, equipment and 
installation 6f a complete central station, was awarded to 
the Westingh puse, Electric and Manufacturing Co. shortly 
bi r. ш р i ‘for the Exhibition had assumed final form ; 
ee e vi b А work, from design to operation, was 

am: Westinghouse, Church, Kerr & Oo. 

Ds ee 1 er generating plant were placed in 
Fidi buildings Some distance apart, the former being in 
the service plan section of the steam, gas and fuel building, 
and the latter at: tthe extreme end of the Machinery Hall in 


the midat af the Westinghouse exhibita. 
Steam w was ` furnished by 16 Babcock & Wilcox water- 
tube boilers; arranged in eight batteries of two each, 


and fired by 'Водеу mechanical віокегв driven by small 


the Holly. se loop and. паті return system, which 
antomatically collected the condensed water in the pipes and 
returned it to the boilers. here was a similar system of 
piping for the boiler house auxiliaries, which, being con- 


Cooma Towrss. 


nected to the boilers between the drums and stop valves, 
were independent of the main steam supply. The auxiliary 
plant in this section exhausted through two Cochrane open 
feed heaters to the atmosphere, but in the engine room all 
auxiliaries were connected to the main condensers. 


HicH PRESSURE Orn*Cracort-BREAKERS. 


Westinghouse standard engines through suitable gearing. 
Each group of ‘boilers was served by an independent induced 
draught equipment consisting of two fans, individually 
capable of operating the boilers at their full capacity. 

Two 10-in. loop steam:mains connected four batteries of 


С е6 5 ) елы 


one each, e 

t ran, To the e igines. „The steam carried, 
be eath the floor i in pite being роле о 55 r Alert ringe, 
and anchored. 


No traps were m ы [АЛАТ де effected by’ 


z „2ароорр.Раародт Fans APP, FLYR, NT 
eljvered, steam to E dui 12-jn. mains, 


Mars OPERATING SWITCHBOARD, 


The four main generating unite in the engine room or 
machinery hall were alike in capacity and general design. 
The engines were of the Westinghouse-Corliss vertical croes- 
compound type, of 8,500-H.P. each, running at a speed of 
85 r.p.m. The shaft, which was nearly 3 ft. in diameter at 
the centre, was for hollow from 
open-hearth steel, fluid-compressed to 
ensure perfect homogeneity of the 
metal, and on account of its long span 
ran in self-aligning bearings with 
spherical seats. 

To facilitate parallel working, в 
small motor was provided at the engine, 
which moved an adjustable weight on 
the governor mechanism ; and as this 
motor .was controlled from the switch- 
board, the operations of synchronising 
and division of the load were performed 
with ease, An automatic speed limit 
device was also installed. 

The generators, which were rated 
at 2,000 kw. at the usual tem- 
perature rise, were of the revolving 
field type, with laminated arma-' 
tures and fields, They generated 
three-phase current at а pressure 
of 6,600 volte and а frequency, 
d Ed cycles, and Eada an overload 

pacity- af- -50 er. cena ~: for. voe 
DUE heir excitation was pro- 
vided for by three 80-Kw. P Жашар, ggtne 
unite. 1.95 : Ew 

All main and exciter “engines, ва 


1 ali DU 
auxiliaries, were worked nines MR ни rs 
mente, each of 7,000 н.р. capagity; being цай 
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were of the Worthington barometric type, provided with 
etrainers and rotary dry air pumps for removing air from 
the condenser cones, and were fitted with an automatic 
simospheric exhaust valve and a valve for controlling the 
веш inlet to the condenser, which was operated by a 
moor. A Worthington centrifugal pump driven by а 
Westinghouse compound engine provided the circulating 
water, Which after use was cooled in four specially-designed 
cooling towers of imposing appearance, placed adjacent to 
the boiler house. A second centrifugal pump elevated the 
hot water into the towers, and fans at the base, driven by a 
Westinghouse engine, supplied the necessary draught. There 
ms in addition anether similar pump that might be 
employed for either of the. above purposes, and this in 
common With the other two was provided with a motor- 
operated delivery valye controlled from the engine room. 
Across the central portion of the western wall of the 
Palace of Machinery extended two large galleries, on which 
were centralised the entire switching and controlling 
arrangements of the system. This was perhaps the moet 
interesting part of the plant. The constructional details 
were designed and carried out by the Westinghouse 
Electric and Manufacturing Co. The control or operating 


section of the board, placed in the upper gallery, consisted of 


29 panels of marble, 2 in. thick, highly polished, and sup- 
ported by an angle iron frame, Each panel was divided into 
two parta, the lower slab in every case carrying the inte- 
grating wattmeter for the generator or feeder to which the 
panel was assigned. For the three-phase circuit from each 
generator and to each feeder there was a separate panel, from 
which waa operated the apparatus necessary for the control of 
that 1 The total length of the controlling switchboard 
was 62 ft. 

At the extreme left, the first three panels controlled the 
exciter seta, The arrangement included a single set of bus- 
bers, to which all the exciters might be connected in parallel, 
aud from which current was led to the generator fields. 
Fach panel was equipped with a direct-current ammeter, 
main switches, exciter field rheostat and mechanism for the 
distant control of the electrically-operated single-pole 
equaliser switch, which was mounted on a pedestal near its 
exciter set, 

At the extreme left, attached to panel No. 1, was a set of 
swinging arms on which were mounted three alternating 
current voltmeters, arranged во as to be connected to any 
generator, two direct current voltmeters for the excitera, two 
frequency meters and one synchroscope. | 

Panela 4, 5, 6 and 7 were equipped for the control of the 
main alternators, each containing ammetera, indicating and 
integrating wattmeter, power factor meter, and operating 
devices for the motor-driven field rheostats, and motor- 
operated main switches. The instrumenta on panels 4 and 
ô, and on репе! 29, and the apparatus in the circuits which 
they controlled, were furnished by the General Electric Co. 
With these exceptions, all the apparatus and instruments 
were of Westinghouse standard design and construction. 

The switchboard was provided with two sete of three- 
phase high pressure bus-bars. Panels 9 and 10 were 
Arranged to measure and record the output of the entire 
station, each being connected to one set of bus-bars. 

Of, the remaining panels, 17 were designed for the 
ria of the primary high-pressure feeder circuits, leading 
rom the generating plant to the transformer stations 
оош the Exposition. Each panel was equipped with 
^ ammeters, one polyphase wattmeter, and mechanism 
X the control of the eleotrically-operated switches in the 
feeder circuit, | 
Se high-pressure bus-bars were supported on a solid 
e re of brick work, separated by barriers of soap-stone 


Protected in а thoroughly efficient way. The two. sets 


nee arranged back to back, on the lower gallery, and the 

f rendered short circuit or insulation failure 
mounted J impoesible The instrument transformers were 
NI ыы the gallery floor, below the bus-bars, each in its 
penta wt en of soapstone, and the other switchboard 
Ыл "ав protected in a similar way. The whole con- 
proof, "М exceedingly substantial and thoroughly fire- 


a ud drically- operated oil circuit-breakers for the gene- 
æder circuits were mounted for the most part in 


the upper gallery, behind and to the sides of the controlling 
panels. For each generator there were two three-pole elec- 
trically-operated oil-break switches of the non-automatic 
type, one for each set of bus-bars, with interlocking devices 
во arranged that it was impossible for both to be closed at 
the same time. The switches furnished by the Westinghouse 
Co. were their standard type C, non-automatic, distant- 
control, electrically-operated circuit-breakers, and those far- 
nished by the General Electric Co. of corresponding con- 
struction, but operated by small direct-current motors. 

For each feeder circuit, two three-pole main switches were 


furnished, one for each set of bus-bars, interlocked to 


prevent wrong connection. All were Westinghouse type C oil 
circuit-breakers with distant control aud automatic release. 
Current to operate all the switches was supplied by the 
exciter sets. 

The variety of purposes for which this installation supplied 
energy was unique; and its great magnitude testifies to the 
important part played by electricity in this, the last—we are 
told—of the great expositions. 


CONTRACTS CLOSED. 


(Continued from page 184.) 


London.—The London County Council has received the 
following tenders for the execution of the roadwork and plate- 
laying in connection with the construction for the conduit system 
of the tramways authorised from Clerkenwell Road to the existing 
lines at Islington :— 


John Mowlem & Co., Ltd. (recommended) £27 925 
Robert W. Blackwell & Co., Ltd. ‘is 29,140 
Wm. Griffiths & Co., Ltd. so : 29,701 
Dick, Kerr & Co., Ltd. .. i 29.924 
J. G. White & Co., Ltd. . 81,218 


Muirhead, Greig & Matthews. : 


The successful company proposes to sub-let various portions of the 
work, | or 


Ormskirk.— The B. of G. has accepted the following 
tenders in conection with the E.L. installation at the Workhouse :— 
Morley Electrical Engineering Co., Ltd., steam, exhacst and other piping 
and erection of plant, £463, and booster, £68. 
Hart Accumulator Co., Ltd., storage battery, £207, with £19 158. a year for 


five years for maintenance. 
Н. Taffs & Co., Manchester, wiring and cables, £998 ICs. 


Paddington.—The following tenders were submitted for 
the electric lighting, &c., of Paddington Workhouse :— 


Durell & Co. T. өө £686 19 
Alliance Electrical Co, .. 610 8 
Wells & Co. Së 9 559 11 
R. N. Cunningham & бо. a a se 410 0 
Fryer & Co. (accepted) — өө oe 132 10 


Pudsey.—The Corporation has accepted the tender of 
Messrs.. Johnson & Phillips for underground cables, boxes and 
switchbcard. The contract includes laying and erectirg. 


Ramsgate.—The D.P. Battery Co., Ltd., has received 
the order for the battery for this town, consisting of 260 of its L.8. 
type 13-plate cells in lead-lined wood boxes. oo 


. Sunderland,— The Corporation Electricity and Lighting 
Committee of the T.C. has accepted the tender of Messrs. Balcke 
and Co. for the erection of a cooling tower at the Hylton Road 
station, and that of the Bunderland Forge and Engineering Co. 
for alterations to the dynamos at the sub- stations. 


Papers and Lectures.—At the Society of Arts on 
Wednesday last, the Hon. Robert P. Porter read a most interesting 
paper on London Electric Railways.” We hope to recur to 
the subject later. 

A mee of the members of the Birmingham Section of the 
Institation of Electrical Engineers was held on 25th ult. under the 

residency of Dr. Sampner, when the local hon. sec. (Dr. D. K. 
Morris) read a paper on the “Tour of the Members in America.” 

Before the Rugby Engineering Society on 26th ult., a paper on 
“The Application of Electric Power to Collieries” was read by 
@. М. Brown, member. | | 

On Thursday last week the Institution of Electrical Engineers 
discussed Messrs. Booth and Kershaw’s paper on “Fuel Economy 
in Steam Power Piante." The discussion was adjourned. 

& On Saturday evening at the Battersea Polytechnic Sir William 
White gave an address on The Systematic Study of Engineering." 
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FORTHOOMING EVENTS. 


To-day's Arrangements.—At 7.30 p.m. I. E. E. (Manchester Students). ‘' The 
Electric Equipment of Automobiles," by Mr. V. H. Mahler. 
At 8 p.m. Junior Institution of Engineers. Recent Developinents in 
Electric Lighting," by Prof. H. T. Davidge. 


Baturday, February 4th.—At 7.90 pin. I. E. E. (Glasgow). Annual Smoking 
Concert at the Grosvenor Restaurant, Gordon Street. 
I. E. E. (Students) Visit to Messrs. Evershed & Vignoles’s works, 
Chiswick. 
LE.E. (Manchester Students). Visit to Messrs. Browett, Lindley and 
Co.'s works, Patricroft. 
Monday, February 6th.—At 7.80 p.m. 
Address. 


Society of Engineers’ ‘Inaugural 


Tuesday, February 7th.—At 8 p.m. " Annual Distribution of Prizes and Certi- - 


ficates by Hon. Е. J. №. "Thesiger, L. C. C., at Borough Polytechnic 
Institute, Borough Road. 
Wednesday, February 8th.—At 8 p.m. Tramways and Light Railways Associa- 
tion. Visit to the London United Tramways. 
At 7.80 p.m. Association of Engineers-in-Charge. Mr. John Tullis on 
“Belt Driving." 
Thursday, February 9th.— At 8 p.m. I. E. E. Conclusion of discussion on ‘ Fuel 
Economy in Steam Power Plants," by Messrs. W. H. Booth and 
J. B. C. Kershaw; and The Value of Overhead Mains for Electric 
Distribution in the United Kingdom," by G. L. Addenbrooke. 
Friday, February l0th.--Tramways and Light Railways Association. Meeting 
at the Society of Arts. 
At 8 p.m. Physical Socicty. Annual General Meeting. Address by 
the President, Prof. J. H. Poynting, F.R.S., on“ Radiation Pressure.” 
Saturday, February 11th.-—At 6.30 for 7 p.m. Junior Institution of Engineers. 
Coming-of-Age Dinner of the Institution at the Hotel Cecil. 
At2p.m. North of England Institute of Mining and Mechanical En- 
gineers, General meeting. 


THE ELECTRICAL VOLUNTEERS. 


Tux following orders are announced for next week :— 


Monday, February 6.—“ A" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Tuesday, February 7.—' B" Company. Reoruite' drill, 6 p.m.; technical in- 
struction, 7 p.m. Medical inspection for recruits and Special Service 
Section, 7 p.m. . 

Wednesday, February 8.— Instructional drill, headquarters, 8 p.m.; plain 
clothes ; rifles without slings. Submarine mining class, 6—9 p.m. Exami- 
nation A and B" Companies for“ A" badge, 7 р. 

Thursday, February 9.—'*C" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7p.m. Lecture by Sapper Watsham on Electricity v. Gas for 
Street Lighting," 8.30 p.m. 

Friday, February 3.— р” Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 

Saturday, February 11.—Week-end class, 

J. H. 8. PIII. I. Ibs, Captain, 


For O. C. E. E. R. E. (V.) 


NOTES. 


The Electrical Engineers’ Ball.— The second annual 
dance of electrical engineers and their fair companions took place 
on Friday night last at the Hotel Cecil, as announced in our issue of 
January 20th. All reports go to show that the event was even a 
greater success than that of last year, and the guests numbered 
about 40 in excess of the 1904 gathering. 


Appointments Vacant.— Meter tester and inspector for 
Lancaster (30s.); electric tramway construction superintendent for 
Leith Corporation (£3); assistant mains superintendent for 
Greenock (£2). The position of chief foreman winder at Messrs. 
Dick, Kerr & Оо'в., is vacant owing to the sudden death of Mr. B. 
wee who had been chief winder since the opening of the Preston 

or 


Electric Signalling on Railways.—In a leaderette 
last week we referred to a certain system of railway signalling which 
is now being applied experimentally on the Continent, and which 
possesses the advantage of providing continuous communication 
with the drivers of trains. A slip was made, however, in referring 
to this as the “Miller” system; the latter happens to have been 
also under trial on the Continent, and its name was inadvertently 
inserted in error. 


Electrical Chess Club.—The Chess Club which was 
formed by the B.E.T. Associated Companies last year, now numbers 
over 30 members, and has arranged to hold its weekly gatherings at 
Carr's Restaurant, Strand (adjoining Clement's Inn), on Thursday 
evenings. Ohess players connected with the electrical industry are 
invited to communicate with the secretary, Mr. Н. Б. Parnell, 
Donington House, Norfolk Street, W.C. 


Institution of Electrical Еоріпеегѕ, —Мг. P. A. 
Ramage, the hon. secretary of the Manchester Section of the 
Institution of Electrical Engineers, informs us that the paper by 
Mr. 8. L. Pearce, МІЕ Е, and H. C. Gunton, A M.I E.E., on 
"Manchester Tramways Power Supply” will be read on Tuesday, 
February 21st, instead of February 14th, as in the Syllabus. 

On Saturday last about 50 members of the Leeds Section paid a 
visit to Huddersfield, and were met at the railway station by Mr. 
А. B., Mountain (electrical engineer to the Huddersfield Corpora- 


tion), Mr. К. F. Campbell (borough engineer) and Councillor А. 
Chatterton (chairman of the Electricity Committee). A special car 
was in waiting to take thom to the gas-driven station belonging to 
the Honley U.D.C., where the installation was carried ont by Mr, 
Mountain. The visitors were met at the gasworks by Mr. 
Marsden, the manager of the works, in the electrical engine room. 
The plant is gas driven, at a nominal cost, aud serves a small 
district. The visitors afterwards went into the village to see the 
overhead: equipment for lighting the business premises and houzer 
They then returned to the car, and went to the tramway power 
station at Huddersfield, in which they took great interest. Re- 
entering the car, the visitors were conveyed to the electricity work 
in St. Andrew's Road. Later, tea was partaken of at the George 
Hotel, and a social followed, under the chairmanship of Mr. W. 
Emmott, of Halifax, who expressed thanks in behalf of the section 
to the Corporation, and especially Councillor Ohatterton, for their 
courtesy. Councillor Chattexton made a brief response. 


Fire.—About 7 a.m. on Friday last, а fire, supposed to be 
electrical, occurred at Eton College. Flame was found issuing from 
behind one of the electric light switch cases in the lobby, but it was 
some little time before the cause of the outbreak could be located. 
Some woodwork under the first floor was found to be smouldering. 
The fire was easily quenched, and but little damage was done. 


Momentum Engine.—It has come to our knowledge 
that a promoting syndicate is being formed to build айй run two 
500- KH.. "Momentum" engines at the Alexandra Palace, with a 
capital of £30,000. Mr. B. O. Pole is to be the engineer and 
manager of the business, which will include the introduction of the 
"Momentum" engine into other power houses for general beat, 
light and power purposes." For the benefit of those of our readers 
who are not familiar with the past history of the Momentum engine 
and our relations therewith, we may refer them to the ErxzcraicíL 
Review for November lst, 1901, pp. 710 and 723, where they will 
find the report of the proceedings in the action for libel bronght 
against us by Mr. Pole, which resulted in our favour. Comment on 
the proposal above mentioned is superfluous. 


The Fire at the London Wall Exchange (N.T. Co.). 
—Oa Friday evening last a fire occurred at the temporary exchange 
of the National Telephone Co, situated in London Wall. It will 
be recollected that temporary premises were secured as the outcome 
of a previous fire at the original exchange, whicb adjoins the 
temporary one, and which has, in the meantime, been rebuilt and 
equipped on the common battery system. The latter system has been 
adopted at the recently opened Holborn exchange of the company, 
described in the ELECTRICAL Review for July 1st, 1904. The fire, 
the origin of which is uncertain, occurred 1n the temporary test room 
at 65 p.m. The telephone operators, thanks to their efficient 
training, quickly left the building, and the fire was shortly afterwards 
extingaished, being practically confined to the test room, which was 
burnt out. By 7:30 p.m. a large staff bad been collected, and by their 
exertions all the subscribers and junctions, with а very few excep- 
tions, were connected up and working from the partly completed 
exchange adjoining, by 9:30 a.m. on Saturday. The outside cables 
were already in the new test room, being provided with temporary 
connections to the room in which tke fire occurred. These connec- 
tions were removed and all the cables recovered ; the insulating 
pegs in the new test jacks were then removed, and every line 
tested both inside and out. Some idea of the magnitude“ of the 
work involved can be gathered from the fact that 3,819 subscribers, 
1,060 junctions and 1,080 through connections were affected. 
There were also 49 exchanges at which alterations had to be 
carried out. 

Great credit is due to the staff of the company, who worked day 
and night for some days after the occurrence, in their endeavonr 
to avoid auy dislocation of public service, in which they were 
entirely successful. А further difficulty beset the management, in 
that their operatives were working with the old magneto system on 
the night of the fire, and had on the following morning to take 
over the unfamiliar boards in the new building, arranged for 
working with the common battery system; in this also they 
succeeded beyond expectation. 

The new building is а commodious structure, with accommodation 
for 12,0 0 lines. In the switch-room the operators are arranged in 
three tiere, the two upper ones being on galleries. Underneath are 
situated the intermediate room, teat room and power plant on 
separate floors in the order named. For battery-charging purposes, 
a motor-generator is provided, with a gas eogine and dynamo as 
stand-by. We are indebted to. Mr. Clay, the company's metro- 
politau superintendent, for the above information. 


The L.C.C and a Tramway Patent.—The General 
Purposes Committee of the L.0.0. reported on Tuesday that Mr. 
W. Watkins, who ів an official in the engineer's department, had 


applied for permission to take out a patent for a continuous feeding 


system for conduit electric tramways, such sanction being required 
by the Council's standing orders. No objection to consent being 
given was seen by the Committee, provided that the Council was 
permitted to use the patent without payment shóuld it be desired 
to до so, and the Highways Committee was of the ваше opinion. 
The Committee thought that Mr. Watkins should be allowed to take 
any course which he might consider desirable with reference to his 
invention, so far as regarded other tramways than those which were, 
or might hereafter come, under the control of ths Council. Oa 
the recommendation of the Committee, the Council resolved to 
grant the application subject to the right of free use of the system 
if desired. 
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Clw Lamp Efficiencies.—From a note in the current 
іти Of l'Industrie Electrique, it appears tbat our neighbours are as 
fira же are from attaining the wonderful efficiencies claimed for 
Anian lamps. At the request of the Commission which is con- 
sidering the future of electricity supply in Paris, the Laboratoire 
Central d'Electricitó de la Société Internationale des Electriciens 
bu carried out a series of tests on lamps furnished by five makers. 
lamps made for 110 volts have at starting a mean inefficiency of 
$6 watts per candle, increasing in 200 hours to 387 watte; 220- 
wilt lampe start with 4'4 watts per candle, and after 200 hours 
rach 519 watts. The candle-power of the lamps is not stated, but 
зер ol 5, 10 and 16 ор. were tested. The price of the lamps 
varie from 4d. to 6d. for 100-volt lamps, and from 73d. to 10d. for 
290-volt lampe. The French bougie, on which the foregoing resulte 
ue мей, ia slightly less than the British standard candle. 


Unipolar Dynamos,—Some time ago, in an article 
published in our columns, it was pointed out that the “ unipolar” 
or "bomopolar type of dynamo could conveniently be utilieed in 
connection with steam turbines, on account of tbe high speed of 
revolation of the latter. On January 27th a paper on this subject 
vn rad before tbe American Institute of Electrical Engineers by 
J. E. Noeggerath, in which the design of and results obtained from 
100. Kw. 500-volt generator of this type were described. 

Tte chief difficulty which has been experienced in connection 
with Шев machines іе, of course, the low voltage obtainable, 
nen ab high speeds. This has been overcome by a simple 

ent, 

The armature is a solid cast-steel cylinder, carrying on ita 
mrisce 12 straight conductors of broad sheet copper, connected to 
insulated collector rings at both ends. Separate brushes bear on 
bee rings, and by their means the conductors are connected in 
series, thus ad ding together the E.M.F''s generated in them. There 
i, of course, no reversal of E. M.F. in any of the conductors, and no 
eomnttalor. 

The feld-magnet system consists of a cast-steel structure with 
two co-axial field coils, the steel being so arranged that the 
magnetic flux passes into the armature at both ends, beyond the 
collector ringe, and emerges between the latter. The bore of the 
feld frame is uniform, there being in effect three steel rings sur- 
rp d the armature and connected by yokes outside the two 


Methods have been devised for neutralising the magnetic reaction 
of the collecting rings, which is of importance ; the reaction of the 
armature conductors ia small. The generators can be compound- 
wound in various ways, and series dynamos can be built without 
feld coils; in the latter case, the E.M.F. can be varied in both 
magnitude and direction by shifting the brushes. In the case of 
motors, the speed, torque and direction of rotation can be similarly 


e efficiency of the “acyclic” generator, as it is called by the 
author, is about the eame as that of a turbine-driven commutating 
dynamo, but the distribution of the losses is very different. The 
excitation power is less in the former, as the clearance is limited 
by mechanical requirements only, and the armature loss is almost 
Begligible. The hysteresis and eddy losses, being due only to 
slight inequalities in the flux density, are small, and the chief loss 
occurs at the brush contacts. In the 300-xw. generator, thé full- 
load losses were 28 xw., without windage and bearing friction. The 
diciency curve rises from 81 per cent. at quarter-load, to 89 per 
cent. at half-load, 90 per cent. at full-load, and 91 per cent. at 
50 per cent. overload. The regulation is from 6 to 12 per cent. 

Itis obvious that the simple construction of this ty pe of generator, 
which is of about the rame total weight as the ordinary type, but 
contains far leas copper, and ite freedom from commutation troubles, 
thonld tell beavily in its favour. We shall give further particulars 
fa a futarc issue. N 


The Lay Press. We аге, unfortunately, accustomed to 
the vagaries of the non-technical reporter when dealing with engi- 
neering and other specialised branches of science; but if the press- 
man cannot be ex to be expert in technics, we may justly 
look for at least а moderate degree of general education on bis part 
—indeed, he should have a liberal education if he is to discourse 
у on the things of everyday life. In the St. James's Gazette 

week a note, entitled An Astrologist’s Prophecy,” dealt 
with certain forecasts of Mr. Alan Leo, the astrologist in ques- 
Gon, and we were gravely informed that the planets which influ- 
enced the fate of the Russian and Japanese Empires respectively 
pee Aruarivsand Libra! When the editorial staff of a reputable 
men such as the St. James's fails to distinguish between planets 
i to de nations, we begin to wonder upon what subjects its dicta 
см fact that some of our leading daily journals have discovered 


an important engineering industry in this country, 


of 
a beginning to devote а portion of their space to its interests, 
d оша Ө COnsolation; possibly in course of time every journal 
ее who dea: include amongst the members of its staff at least 
this ought һай an adequate scientific training. Unquestionably 
кено to be the case; but it would be better still if a decent 
gd udin g some knowledge of science, were regarded as 
non in the equipment of every responsible journalist. 
Pi 


tap. a llAngem, — The British standard tables of pipe 
famed aet ™ up Dy the Engineering Standards Committee, were 
ipod in ee amà will prove of great interest to all who are 
toe na gineering, Four standard pressures are standardised 
Xi]. per : ap to 55; 55 to 125; 125 to 225; and 225 to 

. in.: water) pressaras up to 200 lb. per sq. in. are 


included under the first-named of these. In every case the number 
of bolts used is to be a multiple of four, the Committee being 
convinced that the advantages of this system outweigh the draw- 
backe. The sizes of bolts and bolt-holes, and the diameters and 
thicknesses of flanges, have been tabulated. The diameters of 
fianges and bolt-circles, and the numbers of bolts, are identical for 
the three higher pressures. For long pipe lines with flanges welded 
on, a special set of sizes is given, smaller than where stop-valves, &c., 
are met with. Bends and tees of cast metal are standardised, and 
long bends of wrought iron and steel. 


Car Accident.—A London United car was suddenly 
brought to a standstill near Isleworth on Wednesday night last week, 
and thrown off the metals, through crashing into a sewerage man- 
hole which somehow had become raised. The driver was injured. 


House Dinner.—The Municipal and County Club held 
one of their very successful house dinners on Friday, January 27th; 
the guest of the evening was Sir William J. Collins, chairman of the 
Education Committee, London County Council. 


The Conductivity of Colloidal Solutions,—A paper 
was read by G. Malfitano at one of the recent meetings of the French 
Académie des Sciences upon the electrical conductivity of colloidal 
solutions. The author finds that all colloidal solutions conduct 
electricity. The most highly purified synthetical colloid it is pos- 
sible to obtain conducts better than water. Nevertheless, it is never 
possible to ensure the total absence of electrolytes; and therefore 
the conductivity, which is often very low, may be due to the pre- 
sence of ions from the electrolyte, rather than to the minute solid 
particles that constitute the colloid. In order to investigate this 
point, the author has filtered colloidal solutions through collodion 
membranes, which entirely remove the particles, but allow the dis- 
solved matter to pass through them. Experiments then showed 
that the electrical charges carried by the solid particles must be 
zero or extremely minute. 


Frictional Electricity as a Cause of Vapour Explo- 
sions.—An interesting correspondence has been proceeding for 
some time in the Chemiker Zeitung on the cause of the occasional 
explosions of vapours which have taken place at different chemical 
works. As a rule, these explosions have occurred in much the same. 
fashion. А very inflammable volatile liquid, carbon bisulphide 
more particularly, has been run through metallic pipes, or through 
a metallic funne), into a metallic or non-metallic drum, replacing 
the air formerly in that vessel. Part of the liquid has evaporated, 
forming a mixture of vapour and air, which, in the total absence of 
fire or artificial light, has exploded, and done more or less damage. 
It bas been so difficult to find the proper explanation for this 
curious phenomenon, that certain writers have suggested that the 
friction of the passing liquid upon the edges of the funnel or the 
mouth of the pipe must have generated sufficient electricity to pro- 
duce a spark, which has immediately fired the explosive mixture. 
In view of the fact that the entire plant used in these operations is 
not composed of non-conductors or dielectrics, however, it is dif- 
cult to see how a spark of the nature suggested can have been pro- 
duced: the conditions appear to be quite different from those in 
“ dry-cleaning” works where woollen or silk articles are drawn 
round rollers in presence of an inflammable vapour. In the latter 
case, it is known that the production of a spark can be avoided by 
causing the fabric to come into contact with a metallic ganze or 
comb, which dissipates the electrical charge. A more probable, 
and entirely chemical, explanation of the other explosions bas now 
been put forward, which appears to meet all the requirements of 
the case. According to this view, when a volatile organic liquid 
of the kind now under consideration, whioh contains sulphur, 
either as part of its nature, or as an impurity, is brought into con- 
tact with iron or steel, sulphide of iron is formed. In presence of 
air this body oxidises, generating so much beat in the process as to 
raise the mixture of vapour and air above its inflaming point, when, 
it it takes fire in a confined situation, it produces the symptoms of 
a gas explosion. In some respects the phenomenon resembles that 
already noticed when calcium carbide is decomposed iuto acetylene 
in a badly designed or improperly manipulated generator. If the 
carbide is permitted to fall into a thick cream of lime resulting 
from previous operations, it is very imperfectly decomposed ; but 
when the lime sludge is partly removed and some clean water 
added, the highly exothermic reaction may proceed so tumul- 
tuously without sufficient provision for the dissipation of the hest, 
that part of the carbide is raised to incandescence. If it should 
happen that there is such a quantity of air in the gascous atmo- 
sphere above the mass that an explosive mixture is present, that 
mixture may take fire, or, if hindered from expanding rapidly, may 
explode. 


Dielectric Resistance and lonisation.—In mea- 
suring dielectric resistance hitherto, a galvanometer or electrometer 
bas been used, and they have been submitted to a difference of 
potential. M. Nordmann (Comptes Rendus, January 2nd) describes 
& new method by which one face of the dielectric is furnished with 
constant known quantities of electricity in unit time, while the 
otber face is to earth. The variable potential of the former face 
is observed by an electrometer., If Q is the constant quantity of eleo- 
tricity furnished to the face a, m the potential of a, B the resistance 
of tbe dielectric, G the capacity of the apparatus and its electro- 
metric connections, then it can be shown that under certain condi- 
tions в is equal to E divided by о. His results for various industrial 
insulators are to beipublished soon. 
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Explosion.—On January 20th, says a Birmingham paper, 
an employé of the National Telephone Co. was thawing the ice 
round a manhole, in Newhall Street, Birmingbam, preparatory to 
lifting the lid. A fire bucket was brought, and benzoline was, it is 
said, poured on the iron lid. Suddenly there was a loud explosion, 
the lid of the manhole being broken by its force, and flames 
gushed forth, reaching to a considerable height. Two boys who 
were passing were scorched about the face, and were removed to 


hospital. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
` also electric tramway and railway officials, to keep readers of the 
ELsOTRIOAL REviEw posted as to their movements. | 


Central Station Engineers.—In connection with the 
Manchester Electricity Works, Mr. В. L. PEARCE has been appointed 
chief electrical engineer for a period of three years at a salary of 
£900 for the first year, and £1,000 per annum for the remainder of 
the term. 

The E.L. Committee of Wakefield T.C. has appointed Mr. HARRY 
ANDERTON NEVILL, first assistant electrical engineer, as city elec- 
trical engineer, at a salary of £300 per annum, rising by annual 
increments of £25 to £400 a year. 

On Friday the Hanley T.C. appointed Mr. Cuas. H. Yeaman, of 
Highbury, London, N., as electrical engineer, at a salary of £300 a 
year, rising by £10 per annum to £350. Mr. Yeaman is chief 
assistant electrical engineer at the Islington Municipal Electricity 
Worke, a position he has held for nine years. There were 69 appli- 
cants for the position. Mr. Yeaman received 12 votes, and Mr. 
Ainscough, of Leeds, 11 votes. 

The annual festival of the Glasgow Corporation Electricity 
Department was held on Friday evening, 27th ult. Bailie Wil- 
look presided, and amongst those present were Mr. W. A. Ohamen, 
chief engineer, Mr. C. Н. K. CHAMEN (who had just been suo- 
ceseful in obtaining an important post in Lancashire), Mr. Page, and 
Mr. Lackie. 

The following increases in salary have been recommended by the 
Manchester Electricity Department:—Mr. A. E. M'Kensie, resi- 
dent engineer at the Stuart Street station, from £250 to £300; Mr. 
F. H. Whysall, resident engineer, Dickinson Street and Bloom 
Btreet stations, from £225 to £260; Mr. E. Bolton, sub-stations 
engineer, from £225 to £250; Mr. H. Howard, assistant mains engi- 
neer, from £200 to £220; Mr. H. A. Radcliffe, standardising and 
testing assistant, from £175 to £200; Mr. A. N. Moore, assistant 
resident engineer, from £180 to £190; Mr. B. J. Constable, senior 
shift engineer, from £175 to £185; Mn A. E. Hinde, shift engineer, 
from £163 16s. to £175; Mr. К. В. Radoliffe, chief rental clerk, 
from £156 to £176. 

The Salford Electricity Committee proposes to increase the 
salary of Mr. C. D. Tarrz, the city electrical engineer, from £700 
to £750. | 

On Monday last the staff of the Shoreditch Electric Lighting 
Department presented Mr. Sipnzy Нкввивт THOMAS, the elec- 
trician-in-charge, with a suitably inscribed marble timepiece with: 
statuettes, in celebration of his marriage. In the unavoidable 
absence of Mr. О. ЇЧ. Russell, the chief, the presentation was made 
by Mr. Gzorcs Kemp, second engineer-in-charge. Mr. Thomas 
having replied, a number of other ches were made. A special 
vote of thanks was passed to Mr. O. N. Russell for the characteristic 
kindness and consideration that had always been shown to tbose 
me his control The proceedings were very cordial from first 
to 

Mr. WX. В. Niog, of tbe Lancaster Corporation Electricity 
Works, has been appointed superintendent of the Meter and Test- 
ing Department at the Hammersmith Corporation Electricity 
Worke. 

Southampton T.O. on January 25th, received from the Electricity 
Committee a recommendation that the salary of Mr. Н. F. STRBET, 
electrical engineer, should be increased from £500 to a maximum of 
£650 by annual increments of £50, but the matter was deferred 
pending the decision as to the suggested joint managership of the 

mways and Electricity Works. 

Mr. Н. G. боор, manager of the Topsham Electric Light Works, 
and an assistant named May, had a narrow escape on Wednesday 
last week. Entering the building together, they were overcome by 
fumes escaping from the gas producer. Mr. Gould was able to get 
out and call a rescuing y for May, who was unconscious. 

On Thursday last week the second annual dinner of the staff em- 
ployed at the Carlisle Electricity Works was held. Mr. BURNET 
presided, and in the course of a speech gave the company some 
interesting figures of the present and past working of the undertaking, 
and proposed “Success to the Carlisle Electricity Worke,” which 
was heartily responded to. Mr. Cox, Mr. Ногвохр (Telephone 
Co.), and Mr. WILSON (Tramway Co.) also spoke. 


Tramway Officials,—On Wednesday and Friday nights, 
18th and 20th ulte., the Colchester Tramways employés were enter- 
tained as guests at a supper and smoking concert kindly provided 
through the good offices of local ladies. 

neral manager, was in the chair, and was supported by the Mayor 

Alderman E. J. Banders) and the chairman of the Tramways Com- 
mittee (Mr. O. H. T. Marshall), and others. Loud cheers were 
ven for Mr. Bullough, with musical honours, and in roponding, 

b said that he wanted the men to understand that it was important 


Mr. R. C. BurroucnB, - 


that the manager of & tramway system should have the thorough 
support of the men under him, and they must, therefore, help him 
in what he believed to be right, for he was responsible to the Com- 
mittee. 

Mr. J. H. Fooks-BALE, the electrical engíneer and tramway 
manager at Walthamstow, wishes to point out that while he was in 
Manchester as electrical engineer to the Works Department of ths 
Corporation Tramways he was also responsible for the efficiency of 
the tramway men until taken over by the Traffic Department, but 
the credit of the actual training is entirely due to Mr. E. W. 
Elsley, now instructor of the Manchester Corporation Tramways. 

The following increases of salary to tramway officials at 
Manchester have been recommended by the Committees: 
Mr. H. Mattinson, permanent way engineer, from £250 to 
£275 per annum; Mr. F. A. Mitcheson, accountant, from £250 to 
£275; Mr. G. M. Macdonald, cashier, from £200 to £225 ; Mr. J. J. 
M'Mahon, electrical engineer, from £300 (with house, coal, gas and 
water) to £350 (with house, dc ); Mr. F. Broughton, assistant elec- 
trical engineer, from £200 to £225. The T.O. is recommended to 
make the following appointments in connection with the Tram- 
ways Department :—Mr. G. W. Hancock, principal clerk in the 
traffic department at £180 a year, to be parcels superintendent 
at £250 per annum; Mr. Н. Jacksons, contracte clerk, at £170, 
to be principal clerk in the traffic department at £200; Mr. J. W. 
Hewett, accounts clerk in the finance department at £160, to be 
contracts clerk at £170; Mr. Eader, jun. car-works manager, at 
£250, to be rolling stock superintendent at £350. 

Mr. Автнов Kina, late of the British Electric Equipment Co., 
and previously with the Sheffield Corporation, has been appointed 
outside superintendent under the Belfast Corporation Tramways 
Department. 

The following increases of salary have been made by the Salford 
Corporation Opmmittees : —Tramways Department: Mr. E. HATTON, 
manager, from £500 to £550 per annum; Mr. G. Нагғово, chief 
clerk, from £200 to £225; Mr. О. H. CRHNST RRS, traffic superin- 
tendent, from £200 to £220. 

Mr. A. A. BLACKBURN, who for the past 24 years has been elec- 
trical engineer at the Queen's Road tramway depó', and is leaving 
to take up an appointment under the Belfast Corporation, was the 
recipient of a testimonial from the drivers, guards, inspectors and 
other employés of the Manchester Corporation Tramways Depart- 
ment, at & gathering at the Crosby Hotel, Manchester, on Baturday. 


General.—Lord RIDLEY, son of the late chairman, has 
been appointed a director of the North-Eastern Railway in place of 
the late Bir Lowthian Bell. 

Sir JosuPH and Lady Swan have left town for the Riviera. 

On December 18tb, 1904, His Excellency M. Szvasrianorr was 
appointed Director-General of Posts and Telegraphs of Russia, 
and M. GazGoIRB CERKEZ, on 13th ult., was appointed to the same 
post in Roumania. | 

Bir WX. PREECE opened а new pavilion for electrical therapeu- 
tical treatment at Cardiff Infirmary on 26th ult., and said there had 
been nothing more wonderfal than the rate at which therapeutical 
knowledge had progressed of late years, and it had been greatly 
aided by electricity. 

The President of the Board of Education has appointed Prof. 
Hanny Арлмв, M. Inst. C. E., &o., late of the City of London Oollege, 
to be a member of the Board of Examiners at South Kensington in 
the engineering group of subjecte. 

Gaddesden Place, Hemel Hempstead, which had been taken for 
three years by Mr. Joun Kern, M.P. (Dick, Kerr & Oo., Ltd.), was 
burned out early on Wednesday morning, while Mr. Kerr and 
family were in residence. 

The will of the late Sir Isaac LowrHIAN BELL shows the groes 
value of his estate to be £768,676, the net personality being £674,317. 

‘We announced in our issue of December 2nd, 1904, that Mr. 
Мовавлук НкЕлрнү was relinquishing his position with the Phosix 
Fire Office. A movement was subsequently set on foot for presenting 
Mr. Heaphy with an address and testimonial on behalf of the electrical 
profession in which he had made so many friends. The General 
Committee, of which Lord Avebury is chairman, contains the 
names of many eminent and representative electrical men. The 
joint secretarios are Messrs. В. G. O. Russell and Albion T. Snell. 

Friday afternoon an influential and representative meeting of 
the subscri was held in the board room of the Phoenix Fire 
Office. In the unavoidable absence of Lord Avebury, Mr. Н. В. 
Guernsey, manager of the Phonix Fire Office, presided, and in the 
course of his remarks, he said that Mr. Heaphy had been in the ser- 
vice of the office a great number of years, and was most loyally 
devoted to its interests, and had won respect from the highest to 
the lowest. They were all sorry to lose him. It was always Мг. 
Heaphy's desire that installation work should be done in the best 
possible way, and the electrical profession, the fire offices, and his 
co-workers, had every reason to be proud of the work ke had accom- 
plished. It wasan open secret that Mr. Heaphy’s ill-health was the 
result of continuous and strenuous service in the best interesta iof 
bis profession. He was confident that he expressed the feeling of 
tbe meeting and of friends unavoidably absent in wishing Mr. 
Heaphy long enjoyment of the rest which he had so splendidly 
earned and at во great a price. The address which was read by 
Mr. Albion T. Bnell, was proposed by Mr. John Н. Croft, of the 
Royal Insurance Fire Office, and seconded by My. Alexander 
Biemens, President of the Institution of Electrical Engineers, who 
gracefully referred to the fact that to Mr. Heaphy belonged the 
honour of preparing the first set of rules for guidance in the ereo- 
tion of electrical installations. It was decided that the presenta- 
tion take the form of an engrossed address, a gold watch and chain, 
and an album with the signatures of the subscribers Aw Mr. 
Heaphy is in a delicate state of health, it was decided that a public 
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es was undesirable, and it was arranged that the joint 
onorary secretaries should make the presentation privately on 
behalf of the subscribers. The meeting was concluded by a hearty 
vote of thanks to the chairman. In responding, Mr. Guernsey 
alluded to the kindly conceived and well carried out scheme to 
honour Mr. Heaphy, е y acknowledging the spontaneous 
character of the movement of the electrical profession. The 
address refers to Mr. Heaphy’s integrity of character, sympathetic 
nature, scientific attainments, and the zeal with which he con- 
sistently laboured for a high standard of electrical installation 
work. He had occupied the post of electrical engineer and scien- 
tific adviser to the Phonix Office for nearly 30 years. 

Mr. W. E. Doxcan, late of Mesare. Tyler & Dancan, has accepted 
the position of general manager on the Anglo-Canadian Graphite 
Syndicate, and starts on the 11th inst. for an extended tour in the 
Dominion on their behalf. Communications from British manu- 
facturers may be addressed to him at 165, Queen Victoria 
Stree, E.O. 


NEW COMPANIES REGISTERED. 


Foreign Electrical Bleaching Patents, Ltd. (83,289).—This 
company was registered on January 19th, with a capital of £15,000 in £1 
shares, to acquire and work the patents, rights and other assets comprised 
in an agreement dated November áth, 1901, between A. A. Vogelsang, of the 
one part, and W. Lewin, of the other part, whereby the said A. A. Vogelsaog 
sold to the said W. Lewin his invention of a process of electrical bleaching 
known as the Vogelsang process (in which а new electrolyser invented by 
him is used), for all countries except England, Germany and Austro-Hungary, 
aod to carry on tbe business of bleachers, dyers, dressers and finishers of 
lace, hosiery and other materials, hosiery manufacturers, spinners, dealers in 
wool, cotton, silk and other fibrous substances, Ko. The first subscribers (each 
with one share) are:—F. W. Roper, 93, Watling Street, E.C., merchant; A. 
Morden, St. Michael's House, Basinghall Street, E.C., merchant; E. Phillips, 
41, St. Paul's Churchyard, E.C., merchant; W. Carsley, St. Michael's House, 
Basinghell Street, E.C., merchant; W. Lewin, 44, Parliament Street, Notting- 
è merchant; C. L. Martin, 44, Parliament Street, Nottingham, merchant; 
ard Стевазеу, 44, Parliament Street, Nottingham, solicitor, No initial 
public issue. The number of directors is not to be less than two nor more 
than seven; the subscribers are to appoint the first; qualification, 250 
shares; remuneration (except managing director) as fixed by the company. 
Registered office, St. Michael's House, Basinghall Street, E.C. 


Stanley Electric Carriage Co., Ltd. (83,297).—This company 
was registered on January 19th, with a capital of £10,000 in £1 shares, to adopt 
an agreement with A. E. Gadd and О. Stephenson, and to carry on the business 
of vendors and factors of, and dealers in, motors, motor-cars, airships, launches, 
cycles, velocipedes, carriages and other vehicles (whether propelled by elec- 
tricity or other power), founders, electrical, mechanical and general en- 

ineers, £c. Тһе firatsubscribers (each with one share) are:—A. E. Gadd, 12, 
Svan brook Road, llford, bank manager; G. Stephenson, Buckingham Gate, 
S.W., automobile engineer; A. Glenn, Buckingham Gate, S.W., automobile 
engineer; W.F Stutobbury, 6, Auckland Road, Kingston-on-Thames, secretary; 
B. H. репеу, 41, Coleman Street, E.C., chartered accountant; T. J. Seaman, 
6. Western Road, Brixton, S.W., accountant; and W. H. Fisher, Moorgate 
Stat ion Chambers, Moorfields, E.C., solicitor. No initial public issue. The 
number of directors is not to be less than two nor more than nine; the first are 
Major-Genl. Euston H. Sartorius, V.C., C.B., A. E. Gadd and G. Stephenson 
(all permanent, subject to holding 2,000 shares). Ordinary qualification, 200 
shares; remuneration, £60 each per annum. 80 long as £6,000 debentures or 
any part of them are outstanding to Major-Genl. Euston Н. Sartorius, he may, 
on smoqguiring the usual qualification, become a director. Registered office, 
194, Carlyle Square, Chelsea. 


Langdon-Davies Motor Co., Ltd. (83,306).—This company 
was registered on January 20th, with a capital of £5,000 in 1,195 shares of £1 
each, and 16,100 shares of 1s. each, to adopt an agreement with the Langdon. 
Davies Motor Co., Ltd., for the acquisition of certain patents and other rights 
and properties, and to carry on the business of suppliers and sellers of alternate 
current motors, manufacturers, buyers and sellers of electric motors, gas, oil, 
petrol or other engines and motor-car parts and accessories, electricians, elec- 
wical engineers, manufacturers of dynamos, apparatus and fittings, Ko. The 
firsá subscribers (each with one £1 share) are :—F. B. O. Hawes, 1, Wellington 
Chambers, Buckingbam Gate, civil engineer; A. W. Cree, Brodsworth, 
Beckenham, Kent, solicitor; C. E. Cree, 12, Nevern Road, S.W., barrister; 
F. W. Hartman, Netherfleld House, Weybridge, engineer; D. M. A. G. Hawes, 
Edradour, Walton-on-Thames, engineer; W. R. Sidwell, 35, Fernbrook Road, 
Lee, 8. E, clerk; and E. Yatman, 1, Rectory Place, Guildford, insurance 
official. No initial publio issue. The number of directors is not to be less than 
three nor more than nine; the first are F. B. O. Hawes, A. W. Cree, F, W. 
Hartman, end E. Yatman; qualification, £100; remuneration as fixed by the 
company. Registered office, 101, Southwark Street, В.Е, 


— 


OFFICIAL RETURNS OF ELEOTRIOAL 
COMPANIES. 


Chamberlains, Ltd., gas and electric light specialists, London 
€1,746).— on January 6th, of a debenture for £80, part of series created 
Oetober 26th, 1904, to secure 2800, charged on the company’s undertaking and 
property, present and future, including uncalled capital. No trustees. Pre- 
vicusly of same series: 41 


2 


Cencordia Electric Wire Со., Ltd. (74,416).—This company’s 
annual return was filed on December 28th, when entire capital of £2,000 in 
2,000 аһагез of £1 each had been taken op. 41 per share пев кеп celled np on 
7 ebares and 5e. per share on 1,998 shares, resulting in the receipt of ба. 


So mortgages or charges. 

Eastern Extension, Australasia and China Telegraph Co., 
Led. (1,294).— £50,000 debenture stock, authorised by board resolution of Janu 

Lith, (ranking passu with previous issues, amounting in all n 8702, ы» 
ovem 


bas been D The веш ч 
» 1900), registered : The pany 


John W. Sutcliffe & Co., Ltd., electrical supply merchant 
London (82,999) — £2,000 debentures, created and dated December 80th, 190 
charged on the company's undertaking and property, have been registered 

o trustees. 


Electrolytic Alkali €o., Ltd., Middlewich (64.630).—Issue, 
on January 12th, of £1,550 debentures, part of series created July 9th, 1904, to 
secure ££0,000, charged on the company's undertaking and property, including 
uncalled capital. Trustees: Liverpool Mortgage Insurance Co., Ltd., 6, Castle 
Street, Liverpool. Previously issued of same series: £12,200. 


Northern Counties Electricity Supply Co., Ltd. (67,994).— 
Issue, on January 6th, of £10,000, and on January 12th of £200 debentures, part 
of series created January 18th, 1904,“ to secure £100,000. Property charged: 
The company's undertaking and property, present and future, except uncalled 
and unpaid capital. Holders: Т. E. Hodgkin and J. W. В. Pease, Collingwood 
2 ewcastle-on-Tyne, No trustees. Previously issued of saine series: 

76,800. 


Eastern Telegraph Co., Ltd. (6,338).—Tssue, on January 11th, 
of £80,000 debenture stock, being the whole of series created by board resolu- 
tion of even date. Property charged: The company's undertaking and revenue. 
Holders: Prudential Assurance Co., 142, Holborn Bars, E.C.; and F. R. de 
Levante, 141, Hill Street, Peckham, 8.E.  Debenture stock previously out- 
standing: £1,852,704. 


Carl Oppermann Electric Carriage Co., Ltd, London 
(15,440).—1s88ue, on January 5th, of £4,450 debentures, part of series created 
December 81st, 1904, to secure 25,000, charged on the company's ues 
and property, present and future, including uncalled capital and leasehol 

remises, Nos, 5—6, Halkin Street, Grosvenor Place, London. No trustees. 

o previous issue of same series. 


ELECTRICITY SUPPLY ACCOUNTS. 


THE returns of this Kentish electricity under- 
taking, are for the first complete year ending 
Electricity ^ March 31st, 1904. The department has struck 

Supply. out an original line in adopting three-phase 

generation and distribution, and is supplying 

arc, Nernst, and incandescent street lighting, a motor load aggre- 

gating 190 H.P., and private lighting. The first year's working has 

resulted in a gross profit which practically covers the interest charges, 
but allowing for all financial charges, a deficit of £781 remains. 

The prices charged ате: —74. and 3d. per unit, maximum demand, 
or 51. flat rate; power, 3d. and 144, maximum demand; public 
arcs, £20 per annum. Mr. Geo. E. Heath is the Council's electrical 
engineer. 


Erith U.D.C. 


GENERAL STATEMENT. 


Total capital expended ... ate £38,393 

Number of units sold— 
Private lighting... bis is .. 216,133 
Btreet lighting ... 85 d .. 148,530 
Total number of units sold 364,663 


Equivalent number of 8-c.P. lamps connected 13,583 
17 arc, 87 Nernst, 


Number of public lamps ... is 1425 incandescent. 
Maximum load in W. ek . 2933 
Н.Р. of motors connected 2 .. 190 


REVENUE ACCOUNT. 


Gross revenue £4,914 = 3234. per unit. 
Gross expenditure £3,894 = 2:564. i 
Gross profit ove .. £1020 = 67d. " 
Average price obtained per unit— | 

Private lighting ds is 4`8870. 

Power ... МАА sia 195 1 501d. 

Street lighting T "T 1°511d. 

Pnorrr STATEMENT. 
Interest and sinking fund T .. 1,801 16 8 
Balance on year’s working (deficit) ... —781 8 3 
Gross profit ea .. 41,020 8 6 


Tun returns of the department for the year 


Croydon ending March 25th last, show а continued ex- 
Municipal pansion of business, although, of course, not to 
Electricity ^ the extent of the previous year, during which 

Supply. electric traction greatly increased in the town. 


| The total number of units sold is some 16 per 
cent. in excess of 1903, and of the several supplies, private con- 
sumers contributed the greatest increase, vis., 26 per cent. 
The maximum loads on the station and load factors are as 

follows :— 

General supply 1,000 xw. 1539 per cent. load factor. 

Traction supply 561 Kw. 3009 5„ " 

Combined supply 2,161 xw. 19°19 i "n 
These conditions would offer every chance of low working costs, if 
it were not for the divers electrical systems in operation; as it is, 
average working costs are practically at the same level as in 1903, 
although an increased gross profit has been earned. 
. The prices charged are:— Private lighting, 7d. and 140. per unit, 
maximum demand system ; power, id., and traction 2d. per unit: 
public атов, £18, and incandescents £3 7s. dach ре? annum. The 
chief engineer is Мг, Alex. C. Cramb, 
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GENERAL STATEMENT. 
For year ending March 25th— 1904. 1908. 
Total capital expended  ... ete ee £271,258 £231,343 
Number of units sold— 
Private supply ae d ws 1,500,687 1,189,943 
Public lighting... зе des ... . 656,905 630,921 
Traction E Vs e .. 1,475,656 3,310,977 
Total number of units sold .. 3,633,248 3,131,841 
Equivalent No. of 8-o.P. lamps connected 115,461 96,479 
А 410 aro 392 arc 
Number of public lamps ... dis eee 67 inc. 26 inc. 
Maximum load in W. ds ess 2,161 2,127 
Revenue account— 
Gross revenue ... T ius ^. £46,596 £40,157 
„ expenditure .. .. .. £25,538 £21,889 
„ profit Sus е ..  4&21,058 £18,268 
Average inclusive price obtained per unit— 
Private lighting n 885 ae 4:204. 4'34d, 
Public lighting ose TN 2:69d. 2˙71d. 
Traction vis е m 2:00d. 2:00d. 


REVENUE ACCOUNT FOR YEAB ENDING MakcH 251m, 1904. 


Gross revenue - ves .. £46,596 = 3°08d. per unit. 
Works and distribution costs (including 
public lighting)  ... m 


£19,717 = 130d. „ 
Total working costs iat s 


£25,538 = 1:690.  ,, 
PBorrr STATEMENT. 


Interest on loans, &c. dis T — .. £7,541 
Binking fund = M ika bo 6,705 
Amount carried forward to next account is 58 
Surplus, after providing above. om -— 6,754 

Gross profit. ... £21,058 


After meeting financial charges, &c., a surplus of £6,754 remained, 
from which £2,120 was transferred to reserve and £1,000 voted to 
the rases. 


CITY NOTES. 


Chelsea Electricity Supply Co. 


An extraordinary meeting of the shareholders of this company was 
held on Wednesday at Winchester House, E.O., Mr. J. Irving 
Courtenay in the chair. 

The CHaIRMAN said that the scheme forthe extinction of the 
founders’ shares by issuing in exchange for them 5,000 ordinary shares, 
or 10 ordinary shares to each founder's share, was the result of long 
consideration and of frequent discussions. For many years it had 
been considered desirable in the interests of the company as a 
whole to get rid of the founders' sbares. "Their interests were 
somewhat divergent from those of the general body of the share- 


bolders, and had always been liable to lead to disagreement and to - 


division in the affairs of the company. Since 1898 there had been 
much unrest among the founders, and after the general meeting of 
1902, meetings with the founders led to the scheme for the 
extinction of the founders’ shares. The negotiations were carried 
on during 1903-4, but an agreement was not arrived at until the 
latter part of last year, and consequently the preliminary steps for 
presenting a Bill to Parliament had to be taken before the scheme 
could be brought to the general shareholders for approval. The 
scheme would require an iseue of £25,000 ordinary capital. The 
directors considered that they had taken a middle course. He 
moved that the memorandum of agreement dated November 14th 
be approved. 

Mr. MARTEN seconded the motion. 

Mr. Beaks thought that it was rather a high price to give the 
founders; would it not render the dividend ni? ? 

Mr. WAKEFIELD considered that only five ordinary shares 
should be given; even that would be a good bargain for the 
founders. 

Mr. Paxton did not grudge the founders getting their 10 shares. 

Mr. Brown, 8 founder, said he did not want to be bought out. 

The CBAIRMAN, in reply, eaid he did not think that the increased 
money would swamp thecompany; it might have done so some years 
ago. He was sure that it was an equitable arrangement. Не did not 
know the price of the shares, for the directora' business was to look 
after the working of the company, and not to bother about the 
price of the shares. 

Put to the meeting the resolution for approving the agreement 
was carried by 24 votes to 10. 

Mr. ВЕАКЕ asked that a poll should be taken, but the CHAIBMAN 
explained that a poll was not necessary, as it was not the Bill they 
were dealing with, only the agreement. 

The CHAIRMAN then stated that the number of proxies sent in 
ni of the proposed Bill was 25,951, only 36 being sent in 
against. 

Mr. McKznzim said that he thought there was hardly any need 
to put the company to the expense of a poll. 

The resolution to approve of the Bill wasthen put to the meeting, 
the voting being 25 for, 8 against. 

A poll was taken, the scrutineers declaring the votes, includ- 
ing the proxies, to be 28,988 for, 160 against. 

The resolution wae, therefore, declared to be carried. 

At a meeting of founders held at the conclusion of the ordinary 
meeting, the resolution with regard to the Bill was confirmed. 


City and South London Railway Co. 


Мв. C. G. Mort presided at the half-yearly meeting of this company 
on Tuesday, and in moving the adoption of the report printed on 
page 153 of last week's ELECTRICAL Review, referred to the various 
causes—fine weather, competition, depression in local trade, &c.— 
which had told against them and decreased the traffic. Notwithstand- 
ing all those adverse circumstancer, they might congratulate them- 
selves that the falling off had not been greater than £1,600. The net 
decrease in expenditure amounted to £916, against £920 decrease in 
receipts so that the balance was only £4 on the working of the 
half-year, which spoke well for the management. There was a 
difference of £791 in the amount brought forward, and that 
meant a reduced balance available for dividend, so that 
they had been unable to pay quite so much as before 
by 4 per cent. The miles run were 556,409, against 607,402, 
They had run less mileage in order to meet the decreased receipts, 
The number of trains had been reduced to 90,842, against 99,168. 
The number of passengers was 8,411,846, against 8,711,862—a re- 
duction of 309,216. Tbe number of passengers in the trains bad 
increased, the average this year being 92°49, against nearly 87:84 
last year. The receipts per train had increased from 15s, 3d. last 
year to 15s. 8d. ; and per train-mile from 24. 47d. to 2s. 67d. The 
receipts per passenger were practically the same. The expenses 
per train-mile were 18. 32d., against 1s 23d. The locomotive 
charges were 4'54d , against 433d. Their renta from shops, &e., 
showed a decided increase; indeed, from this direction, also way- 
leaves, advertisements and other like things, they received over 
£7,000 a year. They were very anxious to get the Euston exten- 
sion carried ouf, because they believed that it would very largely 
add to the prosperity of the company. They had bad very difi- 
cult negotiations with five different railway companies and local 
bodies and others, which had been brought to a eatisfactory conclu- 
sion, and they were now prepared to go on with the work. At the las 
half-yearly meeting they created £150,000 consolidated ordinary 
stock, £150,000 preference, and £100,000 debentures—£400,000 
altogether, for the purpose of carrying out these extensions. There 
was no difficulty in placing the preference and debenture stock, but 
the difficulty was in placing the ordinary stock at ita present state 
on the market. After considerable negotiations, however, they bad 
succeeded in placing the whole of the ordinary stock, and were thus 
in a position to start the work. The plans were ready to invite 
tenders, and they would proceed with the work without delay. The 
stock would be liable to dividend in the ordinary way. The G.N. 
and City Railway was progressing satisfactorily with ite traffic. At 
first its effect was to rob this company of certain Islington traffic, but 
they got such a large amount from them in exchange that they were 
getting back more than was taken from them. After referring to the 
final decision, adverse to the company, respecting the St. Mary 
Woolnoth Church, the speaker dwelt upon the fact that an enormous 
growth of London travelling would come in the futare as the 
facilities increased. 

After a few remarks made by shareholders had been replied to by 
the chairman, the report was unanimously adopted. 


Dublin United Tramways Co. 


Ox 24th ult. Mr. Wm. Моврнү presided at the half-yearly meeting 
of thiscompany at Dablio. He said thst for the first time in their 
history the receipts for tke half-year, which amounted to £139,001, 
exhibited a falling off. In the second balf of the year 1903 the 
Royal visit took place, when in one week they had an increase ш 
receipts of £4,880, and as the receipts for the past balf-year showed 
a falling off of only £1,695, the progress of normal receipts, 
amounting to an addition of about £3,000 each half-year, did not 
show any sign of having come toanend. The continued incrtase 
in parcel traffic receipts was a gratifying feature. The net profit 
for parcels for the half-year was £1,697, more than 3 per cent. on 
the ordinary shares. The first year the Dublin Tramways Co. 
undertook parcels traffic the gross receipts were only £25, while for 
the last 10 years a net profit of more than £16,000 has been contri- 
buted to the company's revenue from this source. There was а 
saving of £1,572 effected in expenditure, and the net results of the 
past half-year’e working had, therefore, come out almost exactly the 
ваше as in the corresponding period of 1903, when the revenue was 
swollen by the Royal visit receipts. The saving in working 
expenses was entirely under two heads, viz, in electrical generation 
£451, and in general charges £1,144. The saving in electric gene- 
ration was due partly to a reduction equal to 4d. per ton in the 
price of coal, and partly to a more economical use of that com- 
modity. By several small improvements in the efficiency of the 
generating plant the coal used per kilowatt was reduced to 43 lb. 
against 5 Ib. in 1903. Under the head of general charges there ів 
a saving in law and compensation of £772, and in rates and taxes of 
£642. The percentage of working and general expenses on gross 
receipts was 51°72 per cent., against 52:98 per cent. the previous 
year. The gross receipts per car-mile were 936d. against 9°44d. 
The secretary succeeded in getting the income-tax assessment re- 
duced by £16,000 on appeal. This reduction represented £800 a year, 
and they were entitled to a refund of £1,680 paid on over-assessment, 
which would help the profit and lose account for the current half-year. 
The result of the balt-year's business was a profit of £66,085, which 
was reduced to £56,396 by mortgaged bond and bank interest, and 
by wayleaves. After paying the debenture interest, they would pay 
6 per cent. preference dividend and 6 per cent. on the ordinary | 
Bbares, write off the balance of the item for electric welding the 
Dalkey line, £3,365; place £4,000 to general reserve, and £1,000 
to the accident fund, and to carry forward £6,847. They had now 
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12,000 general reserve fund. It was not intended that the accident 
insurance fund should grow bsyond £4,009 or £5,000. The extension 
line from the Chains” at Rathmines to Dartry was now complete. 
Arrangements are being made for a short extension of the Dolphin’s 
Bara line towards Rialto Bridge, for which an Order in Council was 
obtained some years ago, and the works will be proceeded with at 
once. 
The report was adopted. Б Tg 


Central London Railway. 


Тнв report for the half-year ended December 31st, 1904, to be sub- 
mitted to the meeting on the 8th inst, states that the amount 
expended on capital account during the half-year has been £12,665. 
Receipts from all sources amount to £176,281, an increase of £1,046, 
and working expenses to £95,937, a decrease of £1,426, leaving a 
balance of £80,343 carried to net revenue account. The number 
of passengers carried during the half-year was 21,906,150, an 
increase of 131,300. The number to whom cheap return tickets 
were issued wae 3,084,296, an increase of 72,086, or 2:39 per cent., 
з compared with the corresponding period. The average receipt 
per passenger is 1:86d., the same as in the half-year ending Decem- 
der, 1903. After providing for interest on debenture stock and 
otber paymente, the net revenue account shows a balance of 
£123,579. The directora recommend dividends as mentioned in 
oor last issue, aleo that £30,000, with interest for the half-year, be 
transferred to the reserve fund, bringing the total of that fund up 
to £61,730, the balance of £22,111 being carried forward. 


In the expectation that the report of the Royal Commission on London 
Tnfhc would be presented at an early date, the directors deemed it necessary to 
re-lep2si$ in Parliament the company’s Bill entitled“ Тһе Central London 
Railway (New Lines) Bill, 1905." This Bill is practically identical with that 
which was deposited in 1902, and approved by the proprietors, but afterwards 
wübdrawn in consequence of the appointment of the Royal Commission. It 
provides for the continuation of the Central London Railway, ria Hammer- 
teu. Piccadilly and the Strand, and thence to Liverpool Street and the Bank, 
los ng wb the existing line a complete circular route througk the centre of 
l The Great Western Railway Co. have also deposited a Bill which, 
&A»ocgw other matters, includes provision for a station adjoining that of the 
Central Londen Co. at Shepherd's Bush. This arrangement will be of great 
advantage to the public as well as to the companies concerned. This con- 
nection with the Great Western Co.'s railway, in addition to those proposed 
with the Grea’ Eastern, North London and South-Eastern and Chatham Rail- 
чаза, gives farther force to the view which the directors have previously 
expressed, that a oontinuous circular railway with convenient exchange 
zations, thoagh without physical junctions with other lines, will enable 
the company to provide the public with the best, safest and most 
eccomkal service, and they, therefore, recoinmend the proprietors to 
epprove cf the Bill. The directors have approached the Charing Cross, Euston 
and Haicpetead, and Baker Street and Waterloo Companies, with а view to the 


ceustroction of low level subways for the exchange of passengers at 


Tottenham Court Road and Oxford Circus stations respectively. Nothing, 
bowever, has yet been settled. 


Smithfield Markets Electric Sapply Co. 


Тив directors’ report for the year 1904, says that the gross profit 
amounts to £6,269 compared with £6,691 last year. The net profit 
for the year is £4,297, to which must bs added the balance brought 
ia to the accounts from last year £1,263, making a total of £5,560. 
Asam of £1,500 has been placed to general reserve fund, bringing 
tbe total at the credit of this account to £5,740, and a further £1,000 
t> depreciation fund. The directors now propose to pay a dividend 
аз the rate of 4 per cent. for the year = £2,400, and to carry forward 
£1,660 = £4,060. 


Коте ing an increase іп the number of lamps installed, the amount of 
carrent sold in the Markets has been less owing to general economy on the part 
of the csagumers, due mainly to the bad condition of trade. A saving has been 
efectad in the costs of production and the sale of current may be expected to 
итере as trade improves. A new boiler was installed in the latter part of last 
year which has increased tbe efficiency of working and will be sufficient to meet 
eivensions and additions to the company's business for some time to coine. 
The plant and machinery have been fully maintained out of revenue and are in 
good eoodltion. 


Anglo-American Telegraph Co. 


Тип report for the half-year ended December, 1904, to bs presented 
at the meeting to-day, shows that the total receipts for the period, 
melnding the balance of £2,536 brought forward from the last 
account, amounted to £188,500. The traffic receipts show an 
increase of £8,720 as compared with the same half of 1903. 

The working expenses, including expenses of ss. Minia, pensions 
accosnt, K:. amounted to £70,336, being an increase of £2,561 over 
the corresponding period of 1903. The directors, before declaring 
the net profits, set apart the sum of £10,000 to the renewal fund, 
leaving a balance of £108,194. The proposed final dividends, 
which were mentioned in the last issue of the ExzoraicaL Raviaw, 
make sp a total distribution for the year ended December 31st, 
1904, of £2 15s per cent. on the ordinary stock, and £5 10s per 
cent. cn tbe preferred stock. The balsnce of £3,194 will be carried 
forward. Tbe cables and landlines of the company are ins good 
working order. 


Dublin and Lucan Electric Railway Co. 


TEB report to be submitted at the meeting on the 16th inst., states 
that the receipts on revenue account from all sources are £7 12s. 1d. 
lem than those of the corresponding period of 1903, whilst the 
total working expenditure also shows a reduction of £6 19s. 1d., the 
me resalt being practically identical After providing for 
debenture interest there is an available balance of £4,125 on the 
half-year, out of which the directors recommend the usual balf- 
уекіу dividend on the 5 per cent. preference shares, and of a 


further half-year's dividend of a similar amount on the same shares, 
so as to clear off all arrears of dividend thereon up to September 
Soth last, and that £200 be paid to the electrical contractors, being 
one year's instalment to the same date on account of the sum remain- 
ing due to them for electrical equipment, and that the balance of 
£275 be carried forward. 


Liverpool Overhead Railway Co. 


Tux report for the half-year ended December 31st, to be submitted 
at the meeting on February 14th, shows that the gross revenue 
receipts amount to £41,717, and the working expenses to £31,530. 
m number of passengers carried during the last two years is as 
follows :— 


Half-year  Half.year  Half.year — Half-year 
ending ending ending ending 
June goth, Dec.31st, June 80th, Dec. 31st, 
1903. 1903. 1904. 1904. 
First class .. ae Vs 759,180 766,160 735,223 705,216 
Second class, including 
tramways ia ©» 798 8,070,104 8,402,444 8 523,985 
Workmen (special return 
tickets) .. ee . 1,420,116 1,459,939 1,486,754 1,894,552 
Total 5,514,089 0,866,508 5,624,421 6, 613,752 


The directors have for the first time to record a reduction in 
traffic, partly due to the quiet state of trade during the early part 
of the half-year, but mainly caused by the competition of the fre- 
quent and rapid servioe of trains on the Liverpool and Southport 
line since its electrification. This falling-off in traffic has, to some 
extent, been met by economies in the working expenses The 
works to conneot this line with the Lancashire and Yorkshire Bail- 
way at Beaforth are well advanced. In consequence of the death 
of Mr. Reginald Bushell, the Dock Board have nominated as their 
representative in his place Mr. James Edward Anderson. 


REVENUE Account, 


Receipts from passenger traffic amount to £10,897 8 11 
Miscellaneous reccipts and interest .. “>. е STO 18 7 
£41,717 2 6 
Less working expenses .. 81,590 6 6 
Е £10,186 16 0 

Deduct interest on mortgage debentures and on calls 
paid in advance "о i Fx. T a 4,104 8 4 
£6,082 12 8 
Add balance brought forward, June 30th, 1904 4,052 6 10 


Leaving available for dividend .. xx T" ae . £10,124 18 6 


Out of this balance the directors recommend the declaration of dividends at 
the following rates (less income-tax), payable on and after February 16th .— 


5 per cent. per annum on preference shares б .. £93,266 14 8 
1} on ordinary shares es .. 3,125 0 0 


, ?9 
leaving a balance of 43, 749 4s. 3d. to be carried forward to next half-year. 


Great Northern and City Railway Co. 


Tus report for the half-year ended December 31sf, 1904, to be 
submitted at the meeting ou 6th inst., states that the traffic receipts 
for the six months ended December Slat last amounted to £36,509, 
as againat £19,354 for the previous four and a-half monthe. The 
numbers of passengers carried for the same periods, excluding 
season ticket-holders, were 5,227,595 and 2,711,152 respectively. 
The number of local season tickets issued during the half-year was 
2,511. By a supplementary agreement with the contractors, the 
working expenses retainable by them will be calculated for the 
first year of working at the rate of 60 per cent., and for the second 
and third years at 50 per cent. of the gross receipts. Sir Obarles 
Scotter having resigned his seat on the board, the Earl of Lauder- 
dale has been elected chairman, and Mr. Oharles Steel deputy 
chairman of the company. Mr. Clarendon Golding Hyde, vice- 
president of 8. Pearson & Son, Ltd., has been elected a director. 


The Metropolitan Railway Co. 


Sin Onantes MoLaken, speaking at the half-yearly meeting on 
Friday last, said that at the last meeting he ventured to prophesy 
that they would begin to ran electrically at the end of December. 
He was not far wrong in his prophecy, for they actually started a 
public service on January Ist, and electric trains were now running 
regularly on their system. The present position of matters was that 
they had so far completed the electrical equipment of their line so 
аз to admit of the working of a portion of their trains between 
Baker Street station and Uxbridge, through Harrow, by the new 
system. That meant that a considerable part of their generating 
machinery in the power house at Neasden was running for traffic 
purposes, and that the necessary sub-stations were finished and 
working. They were gradually increasing the number of electric 
trains into and out of Baker Street, and hoped shortly to dispense 
entirely with ateam on that section. So far as the Inner Circle ser- 


. vice was concerned, the completion of the works was being pushed 


on, and tbey hoped soon to run some electric trains on that portion 
of the railway. He understood that the District Railway Co. were 
also well forward with their installation, so that they might reason- 
ably oxpect, in the near future, when both companies were ready, to 
вее the trains on the Circle driven by the new power. Во far as their 
own section went, the contractors hoped to enable them to run a few 
trains as early as March, but it must be remembered that the matter 
was not entirely in their hands. They bad the rolling stock ready, 
and some of it was now being used every day on tbe extension line. 
In their new electric trains they had provided two classes only, and 
that, of course, meant ultimately abolishing the second class entirely 
on the Circle trains, and on the trains between Baker Street and 
Uxbridge. They proposed at the eame time to revise and reduce 
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their first-class fares, so that they should, gen 5 not 
exceed the third-clase fares by more than AET ferring to 


the agreement with the Great Central Railway in regard to their new 
line into London, Sir Obarles remarked that the directors had con- 
sidered that it would be a mistake to have accepted a monetary pay- 
ment in satisfaction of their claim, as that would practically have 
meant a severance from the Great Central, and would have left 
them with certain lines on their hands which they would have been 
precluded from using for their own purposes. He was glad to say 
that the negotiations were satisfactory, and bad resulted in the 
agreement, which would, however, require Parliamentary eanction. 
At the conclusion of the ordinary meeting the Wharncliffe meeting 


was held, and the Bill necessary to make the agreement legal was 
approved. 


Waterloo and City Railway Co.— The report for 
the half-year ended December 31st, 1904, to be submitted at the 
meeting on the 9th inst., shows a total outlay on capital account of 
£606,551, as at December 31st last, being the same amount as at 
Jane 30th, 1904. Gross receipts of the line, less Government duty, 
amounted to £17,676, and working expenses to £7,891, being at the 
rate of 44:64 per cent., as compared with 46:44 per cent. for the 
corresponding period of 1903. The balance available for dividend, 
after providing for interest on debenture stock, is £9,080, and a 
dividend at the rate of 31 per cent. per annum on the ordinary 
stock will absorb £8,775, leaving £256 to be carried forward. This 
dividend compares with 3 per cent. for the corresponding period of 
1903. The number of passengers carried during the six months, 
exclusive of season-ticket holders, was 2,256,832, showing an in- 
crease of 15,968. The season-ticket holders on December 31st last, 
numbered 1,645, as against 1,434 at the end of December, 1903. 


National Gas Engine Co.—The report of the directors 
for the year ended December 31st, states that the net profit for the 
year, after deducting ample depreciation on buildings, tools, &a, 
and allowing for trade and management salarier, is £32,040. In- 
terim dividends on the preference and ordinary shares have been 
paid, leaving a balance of £22,282, to which must be added £5,722 
brought forward from last year, making a total of £28,004 to be 
dealt with. The directors propose to pay a final dividend at the 
rate of 15 per cent. per annum on the ordinary shares, leaving 
£18,266, of which the directors propose to place £15,000 to the 
reserve fund (making it £50,000) and to carry forward £3,266. It 
is proposed to increase the capital of the company by the issue of 
100,000 ordinary shares of £1 each and the issue of 100,000 54 per 
cent. cum. pref. shares of £1 each. 


Charing Cross and Strand Electricity Sapply Cor- 
poration.—An extraordinary meeting is to be held to-day at 
60, Bt. Martin's Lane, W.O., to consider the Bill to confer further 
powers upon the company, and to change the name to the Oharing 
Cross, West End and City Electricity Sapply Co., Ltd. 


Stock Exchange Notices.—The Committee has ap- 
pointed Thursday, February 9th, as a special settling day in Cape 
Electric Tramways, Ltd., further issue of 11,222 shares of £1 each, 
fully paid, Nos. 480,001 to 491,222; and has ordered same and the 
undermentioned to be quoted in the Official List: Anglo-Argentine 
Tramways Co., Ltd.—50,000 vendors' ordinary shares of £5 eacb, 
fully paid, Nos. 380,008 to 430,007. 

Applications have been made to the committee to appoint a 
special settling day in Mackay Companies—413,598 common shares 
of $100 each ; and 359,382 preferred shares of $100 each; also to 
allow the following securities to be quoted in the Official List :— 
Folkestone Electricity Supply Oo., Ltd.—10,000 5 per cent. 
cumulative preference shares of £5 each, fully paid. South Wales 
Electrical Power Distribution Oo.—-42,750 shares of £10 each; and 
£150,000 debenture stock. 


Blackoool and Fleetwood Tramroad Co.— The 
accounts for the year show a balance of £10,426 available for 
5 A соді еа of ei, per oent. is койшо 
making 9 per cent. for the past year, £1,500 being appropriated 
depreciation, £500 added to the general reserve fand, and £1,964 
carried forward. 


London Electric Sapply Corporation.—The quantity 
of energy sold in the year ended December 31st, 1904, amounted to 
10,531,785 units, estimated to produce a net revenue of £060,933, 
compared with 4,102,099 units in 1903, which produced a net 
revenue of £306,178. The directors proposed to рау a dividend of 
3 per cent. on the ordinary shares for 1904. The company is to be 
congratulated upon this improvement in its affairs, due to the 
tramway supply. We hope for the sake of the ordinary share- 
holders that the corner has now been turned. The company has 
had enormous difficulties to contend with. 


Prospectus.— Rosario Electric Co., Lid.—The directors 
are making an issue of 8,000 six per cent. cumulative preference 
shares of £5 each. The figures given in the prospectus show that 
the supply for both lighting and power purp»ses made great head- 
way between June, 1903, and November, 1904. At June, 1908, 
there were 544 consumers with 19,253 8-c.P. lamps (equivalent) 
installed; and at November, 1904, 1,025 consumers with 51,025 
lamps. | 


County of London Electric Supply Co.—The amount 
of electricity sold in the company’s London districts during the 
quarter ended December 31st is estimated to realise about £46,459, 


which compares with £40,699 fot the corresponding period of last 
year. 


STOCKS AND SHARES. 


| Wednesday Evening, 

AFTER its many shocks, confidence might have some excuse for 
refusing to return to the Stock Exchange. Encouraged, however, 
by hopes of peace in the Extreme East, and by talk of cheaper 
money at home, investors are showing a cheerful willingness to 
support sound stocks, and the release of dividend money that comes 
with this season of the year is a strengthening feature, because the 
money returns to the markets in considerable sums. The Electricity 
departments have done little, so far, in the way of providing 
excitement with respect to dividends, and the various announce- 
ments made during the past few days are almost void of effect upon 
prices. 

Waterloo and City Railway Ordinary is a point stronger at 91, 
thanks to the better dividend and the satisfactory report. City 
and South London has risen {, although the dividend was not 
advanced. The directors, however, hold oat more hope for the 
future. Of the Central London group, the Ordinary stock i1 up 
at 93, upon the dividend announcement. ‘The Deferred stock, 
carrying a fall £4 in its price, has not moved. Opinion inclines to 
the view that the Central London is bound to feel the competition 
of the two electrifying lines this year, although the dividend may 
ba maintained, and the full traffic recovered after а while. It is 
the thought of what the company may have to faca before the West 
of London traffic settles into a regular groove, that restrains pur- 
chases of Twopenny Tabe stocks. From the Great Northern and 
City report, little reliable data can be gleaned ; the line is ю 
obviously in its infancy even yet that the future is very @ sult to 
discern. The “A” Preferred shares are 63. Districts keep about 
the same as before at 404, and Metropolitan Oonsolidated is 964, the 
Surplus Land stock being 78. Of the prior-charge securities, the 
three City and South London Preferences stand at 1233, 1204 and 
118}, in order of seniority, and the 4 per cent. Debenture at 1064, 
or 1j beneath the price of Central London 4 per Dsbenture:stock. 

Remarkable strength continues to be displayed by Angle 
Argentine Tramway Ordinary shares, which, after their slight 
relapse of last week, haveirisen to 8j buyers. The dividend should 
be announced during the present month, and а good one, it seems 
unnecessary to add, is anticipated. The Preference shares sre} 
better at 53. Oity of Buenos Ayres Tramway 4-per cent. Debenture 
stock is now undergoing its settlement. Traction descriptions ала 
whole are firm. British Electric Preference advanced j to 11$, 
and Metropolitan Electric Deferred are a little better at 10s. 6d. 
Auckland Debenture is being dealt with at 105, and Calcutta Trams, 
at prices round about 82, which is the same price as that for Calcutta 
Electric Supply shares. 

Notwithstanding the increase in the Westminster Electric Supply 
dividend, the Preference shares are 4 lower at 62, the Ordinary 
shares remaining at 131. A slight advance is noticeable in Charing 
Cross City undertaking Preference shares, which are now quoted si 
5 middle. The rise is due to the attention recently called to the 
anomalous discrepancy between the price of these shares and 


that of Oharing Cross Preference. That there should be юш. 


difference is, of course, only natural, but 15s. is illogically wide. 
London Electrics are firm at 24, the dividend of 3 per cent. being 
the first distribution that the company has made on its Ordinary 
shares. No doubt the extra profit has accrued largely on account 
of the current that is being supplied to the County Council trams, 
but this source of revenue must be looked upon as tempora, 
pending the establishment of a power house by the L. C. O. Кий 
The Smithfield Co.'s dividend of 4 per cent. was about what had 
been expected, and the Bt. James's repetition of its last year! 
performance leaves the Ordinary shares at 15. City Lights am 
again 5s, better at 194—а sovereign improvement during the fort 
night, 

National Telephone Deferred has lost 3 pointe at 106, the fire si 
the London Wall exchange being the ostensible cause. The diri 
dend will probably be out before these notes are. There is a matt 
rise of 15s. in United River Plate Telephone shares to 7j, in 97- 
pathy with the boomlet in Argentine Trams. The 5 per oont 
Debentures ате also better at 106. Telegraph issues have little of 
interest to show, but reaction after their shake-out has left the trio 
of Anglo-American stakes at higher level.. All the Haste 
variottes are featureless, the dividends, report and meeting causing 
little change. Eastern Ordinary is 1 per cent. better. West Cout 
of America shed } to 7s. 6d., and one or two Debentares hardened 
a point. Globe Ordinary at 10} regained their dividend of Ж, 


but } loss in the Preference is practically represented by thè , 


deduction of the 3s. dividend. British Insulated Ordinary rose і © 
54 upon a small demand, and British Aluminium Preference st 8 
are 10s. up, the supply being very limited, as we have mentioned 
on previous occasions. An issue of 8,000 6 per cent, Camulatire 
Preference shares is being made by the Rosario Electric Co. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 
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Do. до, 4 Reg Reg. Mort. Debs, (Mauritius Sub) 1 to 6,000 95 А A .. | 100 —109 100 —102 101 | 103 
Giobs Dow, do and vw ^ c T £8 16 7*| 54% is 101— - 4 — ida us 103 
ee ee ee \ oe — х ee 
ee 10 194% 15 % . 294 — — ee 
Банг vesci d 75 uni Mort, Bez m Nos}! 100 | .. N + | 101 99 —101 “© 
Monte Video Telephon? Do, Lid., бта, 2x sos Ж | |% : if we "E 4 
on eo Telephone Co., è ee ee oe = g 
N. ee ee ee ee ee 100 6 6 1 —1 1 —1 1 
Do. 7 8 ^ is ‘ ee ee | 100 44 5 108 —110 106 —107 1115 1081 
Do. до, 6 Саш, Im Pret. oe ee ee e ee 10 8 6 18 — 15 18 — 14 oe 
Do. do 6 oom. Bei Pret, 190360000 |] б 6 6 i pir 164— 50 ‘é 63 
D on- um. ee oe 
Do. do. Deb. 8 : 0 . e. es Stock 8j = 98 96 — 98 zy ee 
Do. do. 4 96 Deb. Stock Red. А ‚ | 100 4 4 А 101 —108 101 —108 1 1013 
Do. О» and Noe 1 to 171,504, i 8 % oe ee 1 a = ig ее 
Di ental Elec, ов. реа ° 90 6% oe = — 
Do. 6 р Саш. Рге!, ee ee ee 1 ee vo . 1à— 1à— 1 1: 
Pacific and European Tel., 4% w, Debs., 1 $0 1,000 . ee 100 0 0 ec ee 96 — 96 — 99 
8 ee ee өе ee ee . ee ee ee ee 8 6% ee ee 7 — 14 7 — Tà DU eH 
United ше ашы теше ee ee es ee өө oe oe PES T% ee “+ 120 —128 190 —1 7 7 БА 
ver Plate Telephone ee ees e . . бф б 
do, b Oum. Pref., Nos. 1 to 40,000 ee b ee ee 5— 64 5 — at oe 
do. b Debs. ее ө е ee ee Stock е ee 104 —106 105 0 ee 
West African Telegraph, АР А а 10 1% 4% 7- " — 7 oe ae 
West Coast of America, 1 and 58,001 to ee P^] ee ee ee = ee 
кылт Lek, Tome d ere. Ie % 17% K — 100 — 14 is | 14 
к Ов. ее oe ee 
D» edo Sg Debs. iud serios, iss. . 10 | .. е s.e | 101 —108 101 —108 8 ; 
Do. do. 4 Deb. Stock Red. ee ее eo өе 100 ве ee ee 1 —1 1 — . 
West Indis and Panama ee ee ee se ee ee 10 ee ee ee = 
Do. do, 6 Cum. ist Pref, es ee 10 ee ee = t 7 | A 
Do. do, йо, 6 % Oum. 904 Pret. А oo 10 ee oe ee oe 
MO, do, do. Е Debs., Nos, 1 to 1,809 [I 168 ee "P ee 101 —108 101 —108 ee ee 


7 | 
Pref, ee ee ee ee oe ee 71— SA ee 
do. e "6 Cum. Pref. эө ee ee eo es 10 eo m 4 9.— of ee 
do. 63% 1st Deb, Stock Red. eo T oe | Btock 8$ ee a . 105 
ee ec | өө ee ee ee . lg— 11 il il 11 
йо 6 95 Саш. Pret. 1 1 11 
do. 5 % Perpetual Debenture Stock .. .. | Stock oe 119 —121 119 —121 1 
do. 9nd Deb. Stock Red. ee ee ee 100 oe 97 — 99 96 — 97 98 
British Insulated and H Cables oe ee ec ee ee 6 10 96 B 96 5 — 51— 64 oe eo 
do, 6% Pref, ee ee ee ee ee 6 es 64— 6 — xd 53 54 
Lindley Oo % 1st Mort. Deb. Red... ee ee ee p e 101 —104 101 —104 oe 
LT] ee ee ee ee ee ee ee ee oe ee 
do. 6 Cum. Pret. ee ee ee ee Al 1 to 1 м to ee 
Brush Electrical Engineering, ‚ 1 $0 106,781 .. oe oe ee 9 Nil Nil $— oe 
Do. do, E e. оо өө 6% | 6% vs 1 1 2 — 1 T 
do. Perp. b. Stock. eec ee Stock ee ee oe А 98 — 96 — 96 eo 
Do. do. END: 9d Den. Воск ee ee Btock oe ee ee 74 — 77 74 == " ee 
Oallender's Cable Construction ee ee b 15 % | 14% s3 10 10 10 рор 
Do. do. бо, 5 % Oum. Pret, . e| 65 Pi di p 5i 68 eee ie 
do. do. 1st Mors, Deb, Stock Red, ee Btook LE ee ee 104 —106 104 — ee x 
Oentral London Railway, Ord. ee ee ee 4 4 ee 91 — 98 92 — 98 ғ 92: 
Do. do. 4% Pref. Brock .. ee ee ee ee |38tocke| 4 4 T 101 —108 101 —108 ЖЕ oe 
Do. do. Def: do. .. ee ee oe oo акс: 4 A 2K 85 — e e 5 я 86 46 
Crompton & Со., Nos. 1 to : | 5 s: 2— * . t 
Do "фа Mon R i. Debs., so 9000t 4100, and} | -| | a tee x i. 
Raison а Swan United Bloc’ Light, a” shares, 48 to 90,961, 6 | Nil . t — 7 " E 
Do. do, 3 fo qaia, 100 }: 5. | Nil “э >» ‘= if "i ij Z 
Do, do, 4% Deb Stock Red. 1100 D . TI — 83 £g | 74 
Do. 125 15 6,200 b. Stock Prov. Certs, all pd, - 100) es d 79 — 84 LI — 84 8.. . 
leotrio Construction 1 to 119, е ее ee eo „21 6. % 4. ^ • là— 1} al oe oe 
Do, do. 7 Cum. Pref. 14051 ee ee ee 42 e ee ee 2— 24 ~ ё T oe 
Do. do. 4 4 Perp. 1st Mort, Deb, Stock e S |t d 0) А - t7 — 99 197 — 99 xd ee 
General Hlectric Co. р ; Cum. Pref. ee vs Vs o | 10a] 5% ; aa 94—. 10 t 9)— 10 
Do. do. Mort, Den. ..| бюск| .. HA 91 —196 91 — 96 15 
нешеу (W. T.) Telegraph | orks, Ord. s- Ré. cael depre Ax б 39 |15% 5 1 "n 104 - п. 11 
ee ee ee ee ee se ee Бе а zs P 
Do: d Deb. Stock ee ee Stock 2.5 е J oe 110 —112 110 — ee MJ 
imdin-Rabber, Әсма Рева & Telegraph V Works 10 |10% nh 16 — 16 15 — 16 16 158 
4 % 1 Mori, Deb. 10 r M 99 —103 99 —103 з 26 
FLéverpool Overhead Railway, Ord. e 10 1% | 18% | 14% 3g— 
Do. do. Proi. 410 paid ee ee ee ee ‚10 ©, 10 — 1 10 — 
Construction and Mainsenance.. — ..  ..  .. .. | `19 9095 | 20% ss — 88 — 893 88) 
do. 4 % Deb. Bds., Nos. I. 1,800: Red, 1908 | 100 ie 101$ —1084 1014—1084 


Weterioo & m. Ord. Stock ee eo ` ee LE 


>ð of nfs months. t Qaosationa on Liverpool Stock Exchange, t Unless otherwise stated all shares are fully paid. < From Manchester Share List. 


(Bank rate of discount 3 per cent. (April 21st, 1904): | : —? 
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SHARE LIST OF ELECTRICAL COMPANIES (continucd).— ELECTRICITY SUPPLY COMPANIES. 


Btock Closing Closing Basiness done 
Present Dividends for the 
AMB or Quotations Quotations week ended 
issue, лы Share, | n three years Jan. 26th. Feb. lst. | Feb. Ist, 1905. 
t 1902. 1908, 1904. Higbest.| Lewest 
8 Brompton бы Kensington шеси Light Sup., 95 1 to 0.00 ee b 895 10 " ! 102 + 10 pot 
250,000 | Central Electric Supply 4 due Deb. Btook .. .. ... 100 oe 105 —108 106 —108 oe oe 
60,000 and Btrand Electrici у Supply NEC CUN NEN 5 |10% | 8% se — — 83 ©» . 
70,000 : do. d Cum. Pref... ve vs г? oh 5i 5 . 
40,000 Do. do. “ ет Undertaking " Cum. Pret. ee 6 ee ee ee 4 6 57 bh 5 
40,000 Do. do. 1 ee ee ee b ee ee ee — бү, 
260,000 Do. do. 4 96 Deb. Stock Red. ee ee ee ee 100 * ee ae 101 —108 10 —108 ы s 
44,486 *Chelsea Electricity Supply, Ord. ee ee ее 44% 64% ee q 63— "ü = e. 
160,000: до. Deb. Stock Red. . e. | Stock zs к 100 —110 108 —110 : u 
90,506 | City of London Electric Lighting, Ord. 40,001—110,508 — .. _.. 10 695, | 5% » 112— 19 19 — 194 2 H 
40,000 Do. 6 Cum. Pret., 1 to 40,000 . eo ee 10 ee ee ee — 14 184— 14 18f oe 
400, 0003 Do. b Deb. Btock, Bcrip. (iss. at 115) all paid oe ee ee e. ee ee 191 —195 121 —195 ee oe 
800,000 Do. 44% 2nd Deb. Stock, Prov. Certe., all paid. | 100 is К сә 101 —108 102 —104 : . 
40,000 | County of London Electric Lighting, Ord. 1—40, 000 i$ 10 4 96 4 96 т: 9— 9— ad 95. 9% 
90,000 Do. do. do. 6 % Pref., 40, 001—680 ee 10 ee oe ee 12 — 12 19 == * ee 
400, 0001 Do. 9 96 Deb. Stock ee ee ee ee ee ee ee eo 107 —110 107 —110 ee oe 
250,000 Do. 44% 2nd Deb. Stock ee ae oe ee Btock oe ee ee 101 —108 101 —]108 О oe 
70, Edmundson's Electri Corporation, ога, Phares i. e ы 5 1% 17% йу 63— 64— d бтз 
10,000 Do. 49, 6 % C vm. Pref. ee ee ee ee ee ee 6 — 6 — ee 
800,000: Do. 44% 1st Mort. Deb. Stock б 100 " . 106 —108 106 —108 1 oe 
31,000 н ч and Кой ад Electric Ота. . Pr b 10 96 121— 18} 194— 18 ws ee 
90,000 do. do. 4 96 Debenture Btock ee Stock ese ee 102 —104 105 —104 . 
пошо A atrio Supply Corona, Limited, hea ET s : КА ne 8 96 E. a 28— 2 "y 215 
L 0. ee ео ee itt , = 
250,000; do. do. 4 % 1st More, Deb Bock Red | Stock | | Е Е 96 — 96 — 98 ; 
100,000 йо ыш Eleotrio Supply, у 10 100,000 . - 10 1196 8396 А 17{— 1 172— p 18 7 
` 71,106 Do. do. % Cum. Pref. 1— 71,106, £8 paid b ss is > — 5M 
$90,000! Do, do. 4 d 1st Mort. Deb. Btock ec ee T ee ee 110 —115 110 —115 m ee 
960,0001 Do. 9 Mort. Deb. gon uas es ee 8tock ee ee en 96 — 98 96 — 98 95 эе 
10,859 нош Ош Electric Lighting ee ee ео 6 % 6 % ae 144— 164 44— 153 oo ee 
69,000 4%, lst Mort. Deb. s өэ T 100 as ay be. 102 —104 102 —104 . . 
. 40,000 | Bt. James’ and Pall Mali Electric Light, Ord. .. й Б | 148% | 14% | 147, na 143 a 143 14$ 14 
20,000 Do. do. do. 1 * Pref. 20,081 10 40,080 b со 85 ES — 9 9 oe m 
150,000 Do. do. do. 84% Deb. Stock Red. 100 sė is ws 94 —100 98 —100 . oe 
19,000 Smithfield Markete Electric Supply, Ord. ee ee ee ee b 94% 4 96 ee 21— э} ай— э} ee LA 
50,000 Do. do. do. 4 96 Deb. Btock ee ee Btock oe ee ee 88 — 87 88 — g . е 
65,000 | South London Electricity apply, Ord. | б». суз; тже b 14% | 8% 89 4 4g 4i 4i 4 
100,000 South Metropolitan Electric Light and Power (Ord. ee is 1 es oe oe — 1 1 - ee 
60,000 (Late Blackheath and Greenutch {1% Pref. 1 oe ec ee 1 — i4 1% ее ee 
100,000 Dist. E.L.Co.) qx lat Deb. Stock | 100 si s ss 107 —110 107 —110 82 a 
80,000 Urban Electric Bupply, ош. oe . oe ee ee 6 ee ee ee 5 — 5 5 — 64 oe ee 
80,000 Do. 6 % Cum. Pret ee ee 5 ee ee ee 105 — бүз 54 "E ee 
200,000 Do. de 44% let Mort. Deb. Stock Red "m Vx 100 oe .. 107 105 —107 - 29 
110,000 Westminster еси Supply, a a EN ee е б 19 96 | 18496 14% 15 — — 460 18 — 18: 194 184, 
98,14] Do. 6 % Cum. Pret. 70 КИ e i Ca— Єй 812 64 
* Bubject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
Es | 
| . ] 
Fort- Receipts for | No. . | Fort- | Receipts for | No. А 
Locality. nicht the week or of Total to date. MS Locality. | night the week of Total to date. 5 
! ended. fortnight. wks.) . pen, | ended. | or fortniyht. wks.| 
| ps | | 
MER ð a e a ы Nie безг an eles = = — 
| | | | | EPUM | 
| ! g | £" | £ А £* А ы £ | £’ i t £ | £ 1 j 
Aberdeen. . . Jan. 28 2,106 — 19 н | 47,785 4 5,818 10 оао Jan. 14 192; + 65 41 394,559 2.155 14 | 
Ayr ae ETE. 429 — 7 37 11.5590 4 521 .. ph Carlisle „» 28 257 — Hb 4 598 — 90 so 
Bath .. HAN C ОО 91 + R 4 2.1359 + SIT 1494 .. Chatham and Dist. v» i 12 + | 4 2,10! + 125 988 + 8 
Birkenhead . on su 1,74 — 153 43 45,335 — 768 LE .. Colchester. . zm | du b 
Blackburn .. E cae ME T P ^ Cork М guste буу», АЮ 788 + 6 4 ; 1,503 — 92 99 Я 
Blackpool „ 26 5077 — 4 49 44.65 4+ 600 +i Coventry .. e » " T we di vá i s TM 
du —Fleetw'd | » 2 3:4 — 37: 4 | Oe — 99 77 Darlington .. ea | „ 58 335 .. 35 , 6,740 9 5 487 p 
i$ — Lytham; ,, 26 21 — 52 13 , 1,600 E 75 + {ў Darwen 54 © „„ 27 zl — 28 43 9,864 — 94 436... 
Bolton 9 .. „ 22 LAR — 110 43 | WEN + 301 25 Dundee 2 . „ 75 1.548 + 55 uot 4$ 
Bournemouth с .» 25 1,600 — 16 43 46,692 "5 (0:15. .. Dover T7 vel » 21 | 156 — 7 8 50 — 59 3 
Bradford... A | m VS ae i " » T 64 Dublin .. э, 27 4,257 — 64 :. | 16,971 + 93 (7 
Brighton . „ 22 RİS 9 42 42.702 5 94, .. East Iilam | „ 28 1,187 + 45/48 ' 90,720 + 1,696 6 ve 
Bristol ot el», 27 8595 — 263 25 bis 23  .. с KON a Es Se 28 | ои | ji a 4351 oe eee 311 = 2 
i ulifax T „ e) » ' ' 02, ; : 
\ | | Huddersfield | | „.0 2225 + 91143 | 58,740 + 3,630 5 .. 
| ЭШ. На 280, 3. — 6 48 | 94,521 MUS 18 
Brit. Elec. Trac. Co. | i | | Шога | ©з „ 21 673 1+ 40 421 19, c 03 
ME | | | Ilkeston „ 25 Ike — 4143 5,797 33 
Airdrie... CIR ER | 2 | 8 | 579 eat | ЭА 4Ipswich . „ 28 300 |+ 7 43 20,894 | А |1 — 4 
Barnsley .. „ 2831 f FI, | — MT + 13 | Isle of Thanet „ 291 M+ 24 4 918 + 82,1 1 
Birmingham (City) „ 20 : 10.173 — 69! „„ 15,718 + 568, ais us Kirkcaldy „ 25 351 D 18 oy Pul den dc кы 
Birnen dido „ 20 13.090 4 185] , | (4476 + 67 .. pU Lan'k-hire Ттт, Co. „ 26 1,151|+ 69 4 2,534 + 93 ; 8-66 | pu 
Barrow ч „ 20 347 2 479 - . A Leeds. » 28 10,022 + 34 | 45 | 252,103 | t 55851 | Edi 87 
Devonport »„ 20 RRI — 4 „ 1.20 - 275 IN Leicester НА „ 28 98,290 , 4.. А 4 6,750 Р Я 
Dudley—Sto'rb'ge} „„, 20 L365 — 60 , Las — W 1NQ,.. Liverpool .. |.» 21 19.20 + 12173 29,10 |+ 790 108 bz 
Gateshead. поа M „ 2.4% + 60 10:54 d UT ME M. 1 oe 455 | 526,542 | + 116,542 «i Hn 
Gravesend, N'fleet n- 20 773 . — 31 „ 512 — 51 0. | Lowestoft з : — 27 ; 
Grn'k, Pt. Glsgw| „, 20 | mo. 82 „ 1.4% 20 7|. | Manchester „ 28 | 22,073 + 536 | 48 | 625,064 |+22,497 1874 |+ 194 
Hartlepool En » 90 | 448 — 36 pow | 068 , — 8, | = Newcastle » „ 28 6.850 — 103 P | " | 12 
Kidderminster ..| ,, 20 11 — 1 , M oh Newport . o| n W 962 + 116 |17 8,64 + 1.217 221 +1 
Merthyr... |,» #0 305 — 505 bras 151 — 57 | А оша О. ЧЕ » 29, 2606 * 514 | 44 54,877 |+ 8,444 fa ) 
Metropolitan  .. „ 20 33,718 71.605 „ 75.275 + 2,251 уто s t Ре ie ҘЕ s C P ж . 
Mid: 111 1 20 492 + 27 | js | 6000 51 Se Portsmouth .. „ 28 | 3,605 M 86 | 44 83,022 |+ 6,426 E [e 
Oldham — Ashton » 20 | 938 — 11 „ 1.327 + 15 8 | 5 tReading | „ 26 | 495 + 4 | 43 27,583 МЕ 7 zs 
Peterborough ..| „ 20 202 — 11 | " | 278 — 15 |.. tRochdale „ 21 868 |+ 255 | 41 10,628 |+ 4,997 184 782 
Poole ; sac] » 20 B [- 122 | 4 =- 2 mom en" rod " ii » а bs + 271 Е c + 8408 30 
Potteries .. T 20 1 + 14 ; E! + 19 28 d Searboroug M és бе td a 
Rothesay .. | „, 20 7 — 2 „ | ie ae К ышы a. i „ 29 8.571 „ 258 44 | 906,115 |+ 5,145 | Bad i 
Sheerness.. — ..! „ 18 109 + 16 „ 139 — 21 Southampton eq „ 25 | 1,543 1+ 68 48 | 41,884 — 2,343 1 
Southport > » 20 412 — 19 „ 622 — 27 Southend-on- Sea. „ 25 409 85 | 48 15,268 |+ 1,531 
South Staffs. 6.) 20 | 1.20 — M5 „ 1.71 — 10% 21; = 8 | Sunderland. „ 29, 2125 + 9|48 641 1416 31 +l 
Swansea . , 90 870 — 16 „ 1218 — — 56. 64, .. | Tyneside с... | „ 5 619 + 91/4 | LU i 105 89!.. 
Taunton .. tuo зу END si — 9 „ 115 — 13 . да Warrington .. » 19 598 + 24 | 49 , 13,504 + 476 7 А 
Tynemouth i | » 20 | 314 um 78 „, | 470 — 3 Y West Ham . 2 | 5 | 1,936 .. | 48 46,211 = | ee 
Weston-s-Mare ..i „ 18 60 + 17) „, 72 + 21 | Wolverhampton. » 2 1,272 + 49111 NE Sx 9:b'.. 
Wolv үшөп D. , 20, бї — 20 „, | 905 | + 32 108 +8 i | . | | b. | i 
Worcester » x0 474 7 262 „ єч + 89 .. .. | | - | 
Wrexham . £0 172 Sl' ay 239 — 2) , Бә баз | ' ' 
Yorks. Wool. Dist. | » 20 1,000 + 9 „ 1459 + 100 6 .. | | 
i + - | і 
Cen, London Rly... | Jan. . 14,625 4 533 4 29,002 + 799 6 
| | City & S. Lon. Rly, „ 29, 6,188 — 347 5 15,000 — 49 б 
| | Dublin-Lucan S i3 \ ede 2 $i "s 
Burnley .. Jan. 28 | 1,822 + 19999999 10, +28 | G. N. and City Rly. | f» 28 3. 188 i+ 28 4 | 4 6.070 "o 
Burton-on-Trent .. „ 29 523 — 28 433 14,841 л E414 L'pool Overh'd Rly. n 29 | 2,912 90 5 d 1.390 — 402 65 
Bury .. 2 EN | T bo don E bi E M Я Mersey Railway ..| „ 28 | 8,208 | + 1990 4 * RIL + 44 4 
: | | mtt | 


* Comparel with the corre:poading. period of 1904. * One week only. : Includes horse receipts, &c. 
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METAL MARKET. 


Fluetuations in January. 


Jas. 3 4 5 6 9 1011 12 18 16 1718 19 20 23 24 25 26 27 30 31 


LEAD (ENGLISH). 


Јам. 3 4 5 6 9 1011 12 13 16 17 18 19 2023 24 25 26 27 30 31 
£15 


IRON... 


TIN, | | 
Jam. 3 4 6 6 9101112131617181920232425262730 31 


8140 
1898 
— —— — 


Jaw. 3 4 5 6 9 1011 12 13 16 17 18 19 20 23 24 25 26 27 30 31 


£70 
69 


INSTITUTION OF ELECTRICAL ENGINEERS. 


FUEL ECONOMY IN STEAM POWER PLANTS. 


By WiLLIAM Н. Воотн and Јонх В. C. Kzasspaw, F.I.O. 
(Abstract of Paper read January 12th, 1905.) 


In the preface to this paper, the authors point out that economy, 
commercially considered, is not identical with economy of first 
cost, nor yet with economy in fuel or wages. Nor can commercial 
economy be defined even as that compromise which makes tbe best 
return on the outlay, for there are other considerations which are 
sometimes paramount. 

It must be understood that every means to economy that is put 
forward, must be considered afresh for each particular case, for its 
adoption may be good or otherwise, according to the company in 
which it finds itself, and, though the authors are particularly 
concerned in fuel economy pure and simple, they are not un- 
miodful of the discounts to be made on account of commercial 
considerations. 

Steam power economy is to be secured by attention to fuel and 
ite combustion, feed-water and its treatment and heating, furnace 
design and arrangement, stean: treatment and its use in suitable 
engines. The subject is divided under several heads as follows:— 
655 Feed-water; (2) fuel; (3) boilers and furnaces; (4) steam; 
(5) waste gases; (6) draught. 

Feed- Water.—Most electrical engineers are now ready to admit 
the importance of attention to the physical and chemical charac- 
teristics of their feed-water supply. Only very few natural waters 
are fit for use in steam boilers, withoat some preliminary treatment, 
the character of which caa only be revealed by chemical examina- 
tien. This should cover its acidity or alkalinity, presence of oily or 
fatty matter, total solids, temporary and permanent hardness, and 
shoald be repeated at monthly intervals, since changes occur in the 
composition of all natural waters, according to the period of the 
year and the rainfall. 

When softening apparatus is installed, daily teste should be made 
of the water leaving the apparatus, since there is grave riek in many 
cases of excessive amounts of chemicals being used for softening. 
This excess produces priming and other evils in the boilers. 

All waters containing more than 15 English degrees of total 
hardness (i e, an equivalent of 15 grains of oalcium carbonate per 
gallon) should be subjected to treatment with chemicals bsfore use 
in the boilers; and in large steam-generating plaate it would pro- 
bably pay to pat in & softening apparatus when the water employed 
tests above 10* of hardness, | 

The addition of “ boiler compositions" to the feed-water as it 
enters the boilers is unscientifio and bad, a boiler being designed 
for making steam, and not for carrying out half a dozen other opera- 
tions, as is sometimes attempted. 

A thin costing of scale upon the boiler plates is advantageous, 
since it protects the iron from pittiog and corrosion. When this 
coating has increased to 0 іп. in thickness no further advantage is 
gained, and the rate of heat transfer through the plates is 
diminished enormously as the scale increases ia thickness, parti- 
cularly if it contains oil. Oil in the water supply, aud oily scales, 
are a cause of pitting and corrosion, since апіша! and vegetable 
oils yield decomposition products of an acid character, at tempera- 
tures which may easily occur within the boiler; the addition of 
caustic soda to the feed-water leads to priming and other troubles 
only a little less serious than those caused by oile. 

As & guard against pitting and corrosion, the authors recommend 
the use of sinc slabs and rods, bolted in suitable positions to the 
staysand angle plates of the boiler. 

In regard to preheating and thermal storage, the authors state 
that the only question regarding the value of preheating upon which 
engineers are now disposed to differ, relates to the use of live steam 
for this purpose, as in the thermal storage system. The authors 
urge thatthe heat of the live steam is retained in the feed-water 
beater, and the advantages to be gained by having all the water heated 
toa temperature of 212° F. or higher far exceed the slight loss of 
heat which occurs by condensation and radiation from the connect- 
ing pipes between the preheater and the boilers. The real cause of 
the increased efficiency is not yet settled. 

Іа а paper read before the Belfast Mechanical and Engineer- 
ing Association in 1902, Mr. Hamilton pointed out that tne hotter 
the water inside the boiler, the greater is the amount of heat which 
passes through the beiler plate per unit of superficial area, the 
measure of relative effi iency being the gain in temperature when 
not steaming, and the water evaporated when steaming. The 
increased heating power when steaming represented a gain of 
about 100 percent. in the normal heat-transmitting power of the 
boiler plates. 

Fuel Supply —The importance of the fact that fuel represents 
50 per cent. of the total works cost in the generation of 
electricity and that from 10 to 20 per cent. of this outlay 
can be saved, is often ignored by engineers when contemplating 
the low price at which they have placed their fuel contracta. 
But a 10 per cent. saving on the total works costs is worth effect- 
ing, even when these costa are exceptionally low; and systematic 
sampling and testing of the fuel would in many cases be found to 
save money. 

The sampling of fuel requires care, if the sample is to be 
representative of the bulk supplies, aud much of the distrust in 


. engineers’ minds relative to the value of laboratory examination of 


fuels has been due to lack of expert control of the sampling opera- 
tion. 
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t A sample only 1 lb. in weight, when properly taken, can be 
truly representative of 50 or 100 tons of coal, and a trained chemist 
can, by further grinding and reductions, obtain а sample of 2 grammes 
s 8 which shall be equally representative of the original bulk of 
uel. | 
These samples can either be tested separately, or an average can 
be obtained at weekly intervals, by mixing all the daily samples and 
reducing these to smaller bulk in the manner described in the 
Sampling Rules. When a coal-conveying plant is installed, an 
automatic tampliog arrangement should be added to it. 

The testing of fuel for teChnical purposes should cover moisture, 
ash, coke, volatile matter and calorific value, the last being calcu- 
lated from the approximate analysis, and also ascertained by burning 
from J to 2 grammes of the fuel in one of the various forms of fuel 
calorimeters. 

In regard to placing fuel contracte, the authors suggest that every 
type of boiler-furnace is naturally best fitted for burning a specific 
kind of fuel, and by empirical trials this fuel may, of course, be 
found. When fresh contracts are to be made, two courses are open ; 
either to obtain a fuel as nearly as possible equal in physical and 
thermal properties to that last contracted for, or to obtain a 
different fuel and adapt furnaces and draught to the new fuel. 
Too little attention has certainly been given in the past to this 
question of adapting the furnace construction and methods of 
firing to the fuel, and whatever boiler-makers chose to recommend 
bas been much too readily accepted. 

The authors assert that with suitable furnace construction and 
scientific control, bituminous fuels can be burnt without causing 
smoke troubles and with high efficiency uoder every type of boiler, 
and that great savings in fuel costs can be effected in tbis 
direction. The percentage of volatile matter which a fuel gives off 
when heated is, in fact, a measure of the siz» of the chamber required 
for ite complete combustion, and it is here that the laboratory 
examination of fael yields results of the greatest value. 

Air Supply.—The advantages to be gained by a preheated air 
supply are very great, and it is surprising that hitherto so little 
attention has been given to this subject. 

The ideal system would be to reduce the exit flue gases to atmos- 
pre temperature by means of economisers, air-heatere, and pre- 

iminary feed-water heaters— chimney-draught being dispensed with, 
and the draught produced by fans. Tbe preliminary feed-water 
heaters would be placed last in such a system, and the whole of the 
remaining heat would be removed from the exit gases by spraying 
е water through them, or by use of a tower filled with tiles ог 

nta. ° 

As regards the thermal advantages of heating the air used in the 
combustion process, it may be pointed out that from 20 to 25 lb. of 
air are usually dur per 1b. of fuel burned, and if this air could 
be raised to 300* F. before entering the furnace, tbe final tempera- 
tare after combuition would be increased practically by a like 
amount. A gain of 300° F. in the furnace temperature is not to be 
despised. 

The most important oauses of low initial furnace temperature 
are excessive air supply to the furnaces, and too sudden contact of 
the half-burnt gases with the water-cooled tubes or plates. Larger 
combustion chambers and refractory furnace linings are the proper 
remedies for the latter evil, and gas testing is the check and remedy 
for the former. 

Furnace temperatures might, in many plantas, be raised 509* or 
1,000° F. by attention to these two points alone, but even then 
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Fic. 1.—RrrnRACTORY Furnace оғ BABCOCK BOILEB. 
(Kensington and Notting Hill Со. Station.) 


the limit of what is attainable in this direction would not be 
reached. 

Botlers and Furnaces.—The choice of a boiler will depend on the 
circumstances cf each particular case. 

There are three general types of boilers:—(a) The large shell 
type, such as the Lancashire and Marine. (b) Tne large water-tube. 
(c) The small water-tube. : 

For long-continued steady work such as electric tramway work 
the type (a) is good. For lighting work and large installations 
type (b) is good. Туре (с) is suitable for the peaks of loads cf short 
duration, and can be heavily forced without danger. 

The conditions of an electric light station may be beld to point to 
the use of light water-tube boilers of the ex press ty pe fired by liquid 

uel. This policy will be the more suitable as the load peak becomes 


of greater height and shorter duration. The expense of fuel will 
be counterbalanced by the staff reduction which a purely mechanical 
plant renders possible. 

The economy to be secured by employing cheap and uneco- 
nomical engines for getting over brief peaks, of the order of those 
in s lighting station, must not be allowed too great weigbt in 
view of the fact that a wasteful engine makes a greater demand on 
tbe boilers, and too big a saving in engine cost wil] demand too 
great an expense in extra boiler power, or too large au increase of 
fuel combustion if the boilers are unduly forced to supply tbe extra 
steam. 

The Lancashire Boiler bas the advantage of larger water contents, 
and will respond to a sudden demand for more steam with less loss 


ef pressure than is possible with boilers containing less water; it has 


also small heat-radiating surfaces, especially where several boilers 
are set in a battery. The chief disadvantage is its narrow furnace 
width, it has a low crown of water-cooled plate inimical to good 
combustion, and it cannot be lined with fire-brick without con- 
siderably reducing its dimensions, nor, so far, do we know of any 
very successful lining having been done in tbis country except in 
dust firing. | 

The Shell Boiler has a large water surface, and gives off steam 
quietly, and fairly dry. It costs very little to maintain, and, being 
certain and reliable, can be employed with a less proportion of 
spares than other boiler». In large installations the advantage of 
larger water contents is reduced, because the steam output of a 
deen or 20 water-tube boilers may average out to a steady curve. 

The Water-Tubde Boiler does Lot possess the steady steaming quali- 
ties of the larger shell boiler; but this fault decreases as the number 
of boilers increases. Itis more apt to prime, and it has greater liability 
to stand-by losses and larger radiation losses and maintenance. Being 
externally fired, it possesses great furnace potentialities which are 
easily secured. The water-tube boiler can take full advantage of 
the external furnace, provided that the process of combustion is 
allowed to be carried out in conformity with the known facts of 
physics and chemistry. А І 

The Small Tube Boiler.—The water contents are small, ard steam 
can be got up quickly from cold water, but considerable heat is 
absorbed by the brick lining of the casing, so that the fall output 
of steam does not begin until the boiler bas been some time 
steaming. These small boilers appear to offer themselves for 
supplying emergency steam. Fired by liquid fuel, some of these 


Fia. 29.—INCLINED GRATE, WITH SHAKING AND GRAVITY EFFECTS. 


boilers, such as the Bolignac, could instantly be put in full work if 
filled up with fully heated feed-water from a thermal storage tank. 

Furnaces.—Under tbis heading the authors discuss the several 
pointe of interest connected with furnace construction. 

The essentials to the perfect combustion of bituminous coal are a 
furnace so arranged that the gases given off the green fuel, and air 
to burn those gases, sball travel over the length of the fire togetber, 
under a draught velocity of not less than 30 ft. per second ; the 
mixed gases must have space beyond the furnace to complete 
combustion, which latter requires a sufficient temperature to be 
maintained. 

In shell boilers of the Lancashire type, under satisfactory con- 
ditions, it is possible to burn bituminous fuel without smoke ; but 
the water-cooled furnace renders smoke production easy. The water- 
tube boiler, in common with externally-fired boilers, can be supplied 
with a furnace of refractory material and correct form (üg. 1); with 
suitable air admission, it will be smokeless and econoa ical. R. 

The authors touch on heating surface efficiency and radiation 
and air leakage loss. Under Stoking,“ they point out that 
mechanical stoking cannot in itself be a panacea for the smoke 
evil. ~ 

Several types of etoker are criticised, their design as regards! air 
leakage being specially discussed. The economy cf mechanical 
stoking lies in the possibility of being sble to use cheaper fuel than 
for hand-firing, and also in the reduc'ion of the stoking staff. The 
idea! mechanical stoker is of the inclined grate type (fig. 2), in which 
the thinning of the tire is made good by the aid of a moving grate 
assisted by gravity. 

The authors point out that smoke can often be prevented by 
excessive air admission. The heating surfaces commercially avail- 
able render it impossible to cool rejected gases below about 400° F., 
whatever the supply of air, and obviously the loss of beat is greater 
where air is used to excess. 

Steam.—The loss of heat through pipes varies with the head of 
temperature. The weight of steam that will flow through a pipe 

varies with the absolute pressure very nearly. The pressure of 
steam risesffaster (ап the temperature, and high-pressure steam 
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(realised to be economical) will lose less beat than low-pressure 
steam, if the pipes are as much smaller as they should be for the 
high pressure. Itis a mistake to employ steam pipes so large that 
there sball be no appreciable fall of pressure. Some fall, 3 to 5 lb. 
рет square inch, may be allowed in long pipes, for there is a point 
where the saving due to high pressure will be lost by the extra 
radiation from the larger pipes. 

Wet steam travels with more friction than dry steam. Super- 
heated steam, despite its greater head of temperature, loses heat less 
rapidly by contact than does wet steam; it flows with less friction 
and loses less at jointe. Less of. it is also required, and pipes may 
doe smaller. 

There is no thermo-dynamic gain from superbeat. Steam leaves the 
boiler a£ boiler temperature ; it starts expanding at boiler tempera- 
ture. The work done on the piston during admission comes directly 
from the fire, or is done by expansion of saturated steam in the 
boiler. The superbeater is merely an incident in the steam pipe. 
The sole function of superheat is to ensure that steam, saturated 
with heat, and at maximum density per cubic foot for its pressure, 
shall be present in the cylinder to work expansively when steam is 
eut off from the boiler. Superheat is thus intended to heat the 
cylinder as hot as the boiler, and, by avoiding the presence of water 
in the cylinder, to minimise the of heat between the 
cylinder metal and the steam. Superheated steam supplies heat 
directly to the cooled surfaces which require it. The jacket, on the 
other band, endeavours to maintain the outside of the working liner 
of the cylinder as hot as the boiler, and, while it may do some good 
in certain cases, it is always liable to do little else than evaporate 
water of condensation during the exhaust period. 

Buperbeated steam is still often erroneously claimed to owe its 
superiority to the fact that less of it will fill a given space at a given 
pressure than is the care with saturated steam. This argument 
ignores the rapid drop of pressure which occurs when superheated 
steam & It ignores the fact that ina given bulk there is lesa 
heat, and therefore less capacity for doing work. Therefore, while 

superheat is essential to economy, it is so only because it is the one 
means we possess of filling a cylinder with dry saturated steam. 

To produce superheated steam bas proved more difficult than 
might be anticipated, owiug t^ the variable conditions of the 
furnace. To prevent superheater tubes burning away, steam is 
offen made to rush through them at a high frictional velocity, 
whereby, its pr:ssure being reduced 12, 15 and even 25 lb, much of 
the gain cf superheating is sacrificed. In separately fired saper- 
heaters no tube will stand a temperature above, say, '1,400° F. 
Few will stand more than 1,000* to 1,200? Е. But a furnace 
worked with апу regard for fael economy has a temperature 
of 2,500* or 3,000° F. All separately fired superheaters that do 
not possess a system of water control and temperature reduction, 
are made eafe against tbe high furnace temperature by an enormous 
inlet of cold air through tbe grate or door, or through special air 
openings. As the ruperbeater must inevitably reject ita pases at, 
say, 700° F., the surplus air is all rejscted at that high temperature, 
and а large proportion of the advantage of superheat is lost. The 
separately fired superbeater should abstract the surplus furnace heat 
ia a rational manner, and thisis best done by means of a shield of 
water between the furnace and the superheater. The advantage of 
the water protection shield in advance of the superheater tubes is 
that the feed-water for allthe boilers of the set may be passed 
through the tubes and raised to the boiler temperature. The 
advantages of thermal storage are thus secured, for these are cbiefly 
confined to the high rate of evaporation at which a boiler can be 
forced when fed with fully heated feed-water. Not only is priming 
redeced or prevented, but the whole working of the boiler is 
rendered more efficient. | 

The Waste Gases.—The temperature and chemical composition of 
the waste gases passing from every large boiler plant ought to be 
regularly ascertained, the work being carried out by a man spe- 
cially trained in technical gas analysis. - 

With gases containing only 4 per cent. of CO, and a chimney 
tem ure of 400" F., 4380 B.Th. unite are lost for every pound 
nd burned, i. e., 3:24 per cent. of the total heat value of the 


Taking now the case where the boiler plant is under scientific 
control and by constant testing the percentage of CO, in the exit 
gases has been raised to 12 per cent., the loss of heat with chimney 
gases at 400° F. is reduced to 1,540 B.Th. units, or to 11:4 per cent. 
of the total heat value of tho fuel. 

The 0 fis exit mg 1 I1 the following 
points: ur and appearance; (2) draught and temperature ; 
(3) chemical composition. в; 

Daily tests should be made for these on each boiler of the plant, 
and in the main flue, and at the base of the chimney. To facilitate 
this work, special sampling and observation holes must be con- 
strected at the various required points in the brickwork of flues and 

ron pipes are not to be recommended for sampling flue gases, 
since each pipes corrode and become choked. Many low tests of 
CO, are, in the authors’ opinion, doe to the use of iron pipes for 
tampling purposes 3-ft. lengths of bard To glass tubing ў in. in 
external diameter should be employed. is glass stands a very 
Мез temperature without softening or fusing, and does not combine 
with oxygen at a red heat. 

Tbese glass sampling tubes must be removed from the flues when 
hot in use for sampling purposes, and cleaned with a tube brush 
from adhering dust and soot. Fixed filters for retainiog soot and 
dut аге also bad in practice, since, if small they speedily 

stopped up, and, if large, they hold a large volume of gas, and 
prevent the tested sample from being truly representative. They 
ale» increase the dangers of air leakage, and are to be condemned 
on that account. Lengthy lines of iron connecting pipes are also 
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not to be recommended. The sample of gas from boiler flues ought, 
in fact, to be collected as near as possible to the flue itself, and only 
glass and rubber should be employed for connecting the sampling 
apparatus to the flue. Many of the CO, test results now being 
obtained are, їп fact, ef dubious value, owing to the neglect of these 
elementary precautions in sampling. 

With regard to temperature determinations in the flues and at tbe 
chimney, these may be made either with a water pyrometer, a high- 
temperature mercury thermometer, or with one of the various 
forme of electrical resistance pyrometer. 

For ascertaining the heat inside the combustion chamber of the 
furnace, one of the photometric methods should be employed. 

Draught tests can be made with any form of water-gauge reading 
to nyth of an inch. 

If automatic recording.apparatus be installed for taking the OO, 
temperature, or draught tests, glass tubes should be employed when- 
ever possible for the necessary connections to the flues, and all the 
precautions already named must be taken to keep the tubes clean and 
free from deposits. | | 

Draught, &c.— A good draught is only an aid to economy when other 
conditions are good. Boilers are best partly regulated by dampers 
which close the ash-pits, rather than altogether by dampers in the 
flues. The ash-pit damper, properly applied and used, will prove 
an aid to economy. | 

The produntion of a chimney draught with a temperature of waste 
gar, say 300° F. above atmospheric temperature, pointe to the 
minimum air supply, which implies maximum furnace temperature 
and best efficiency of heating surface. Under normal conditions, 
however, from 20 to 30 per cent. of the tota] heat of ooal goes up 
the chimney. A fan draught will give economy if, by ite aid, a 
flue feed-water heater can be installed to reduce the excessive 
temperature of the flue gases, and mast be considered in the light 
of enabling an economy in chimney construction to be effected. 
Fan draught enables boilers to be forced to rapid steam production ; 
it is aleo urefal in enabling the hot gases to be compelled to pass over 
all the heating snrface, and ъа ев may be introduced that would 
otherwise be perhaps too great a hindrance. 

In conclusion, the authors point out that automatic apparatus for 
testing flue gases or any other product can never take the place of 
the trained chemist; for an automatic apparatus demands not less 
but more skill in its control and management than ordinary 
apparatus, if the records obtained by it are to be of permauent 
value 

The following quotation from a book entitled “The Combustion 
of Coal," published in the year 1841 in pe is still appli- 
cible, It may be asked how it bas happened that hitherto the 
smokeless combustion of fuel has not been effected. I answer, 
because the chemistry of combustion has been neglected, not in the 
laboratory bat in practice; and because the construction of our 
furnaces has been too much left to those who know little of the 
chemical properties of the materials which are consumed in them." 
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Ir is proposed in this paper to consider very briefiy several features 
of the question, but so far as possible to pay special attention to the 
question of present costs of mill driving, concerning which there 
is very little information before the public. 

Various advocates of electrical driving have, in their enthusiasm, 
put forward statements as regards increase of production, efficiency 
of transmission, and particularly economy of coal, which it was 
perfectly impossible to guarantee; and as the average mill owner 
and mill manager is well up in all details of his own costs, he is 
sometimes apt to condemn electrical driving altogether on account 
of such mis-statements. It is exceedingly doubtful whether, in the 
case of a new mill, any considerable economy of fuel could be 
shown by adopting electrical driving, and the case for its adoption 
should be urged on quite other grounds. 

A very large amount of work has been carried out in the United 
Btates in the electrical driving of both spinning and weaving mille, 
owing to the necessity of taking advantage of water powers in the 
neighbourhood of the mills; it was not until some years after the 
first mills were driven, and had shown the advantage of the elec- 
trical drive, that the idea of electrically operating a mil), the prime 
mover of which must be steam driven, was seriously considered. 
Experiments were then made in this direction with very satisfac- 
tory resulta; and, generally, it may now be said that the 
bulk of the new mille being erected in the States are to be electri- 
cally driven. А large amount of similar work has been carried out 
on the Continent, particularly in Russia, Italy and Spain, with 
patisfactory results. Experiments are being made in this country, 
and the results which have been obtained have convinced some of 
the leading cotton manufacturers that the subject is very well 
worthy of tbeir consideration. 

Electrical driving permits of greater production, because the 
machinery oan be run, on the average, nearer the maximum pos- 
sible speed than when operated mechanically. It cannot be run at 
& bigher maximum speed, as the manufacturing conditions do not 
permit of this, but the average speed is higher. American sources 
show that an increase in production of some 4 per cent. in weaving 
and up to 8 per cent. in spinning may be expected and. obtained. 
An increase in production of order would more than offset 
a considerable increase in the cost of power, should this be 
required. 
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In the case of a spinning mill, on most classes of counts, it may 
be taken that the margin over the price of raw cotton, out of which 
the manufacturers have to pay all their costs and make their profit, 
is something between 3d. and 82d. per lb. Assuming a price of 4d. 
per Ib., therefore, the selling price of the yarn would be 73d. А 
considerable proportion of the 34d. manufacturing cost is made up 
of the piece work price per Ib. of yarn produced which is paid to the 
operative», and it would not be easy to get any modification of this 
piece work price. The standing charges of the mill are but a small 
percentage of the price of the finished article, and it therefore takes 
а considerable increase in output to make any considerable dif- 
ference in the total costs per lb. Assuming, however, that these 
fixed charges represent about 12 per cent. of the price of the pro- 
duct, an increase in output of 5 per cent. would mean a reduction 
in the total cost of the goods equivalent to 0'6 per cent. In a 
modern spinning mill the cost of power does not usually repreeent 
more than 24 per cent. to 3 per cent. of the production costs, and 
an increase of 10 per cent. in the cost of power would only repre- 
sent about 0:25 per cent. increase in the total corts. The percentage 

margin of increased profit may seem very small, but on a turnover 
of the amount which the business of a large cotton mill represents, 
it would be quite perceptible in the annual balance. sheet. 

Various objections are urged against the electrical drive. 

As regards the question of tbe reliability of a properly-installed 
electrical plant, there can be no two opinions amongst those who 
know anything of the subject. 

Upon the question of efficiency, accurate figures are difficult to 
obtain. In the most modern mills the results are probably very 
good; bat it is very much to be questioned if a better result than 
80 per cent. is ever obtained, and instances of even modern mills 
where the result is nearer 60 per cent. are known to the author. 

In a spinning mill, the various preparation machines, ring- 
spinning and ring-doubling frames give an alm et perfectly steady 
‘load. Spinning mules represent one of the most variable loads it 
is possible to obtain. In а weaving shed the load should be very 
steady ; in a drying, bleaching and finishing factory the load on the 
different machines is exceedingly variable. 

For spinning and weaving, absolute constancy of speed is desired ; 
for bleaching, dyeing and finishing, speed variation on the machines 
is essential. 

It will be reen that for spinning and weaving, induction motors 
offer great advanteges and the bulk of the electrical machinery 
now used in this class of factory is three-phase, 40 or 50-cycle, 
500-volt plant. For bleaching, dyeing and finishing, with the 
lurge speed variation called for, direct-current machinery mutt be 
employed. 

The most up-to-date manufacturers who bave tried electrical 
driving for dyeing and finishing machinery admit that the results 
obtained are very greatly superior to anything that can be done by 
mechanical driving, largely on account of the speed variations 
required. The average load factor for work of this description 
is generally low, and the generator capacity is sometimes not more 
than 50 or 60 per cent. of tne motor capacity. 

Tbe single mule is such an extremely variable load that it is 
imporsible to drive them singly by motors. It is necessary to drive 
^ number of them from a single machine, so as to damp out the 
fluctuations as much as possible, and get something approximately 
resembling an even load. With four muleson a sirgle motor the 
writer bas seen variations in demand from 15 to 90 н.р. almost 
instantly, and this manifestly represents a conc ition of affairs under 
which no motor can maintain an abrolutely constant speed. 
Broadly spesking, it cannot be said to be good practice to drive 
fewer than 12 mules from a single motor of, say, 150 H.P. Under 
these conditions good results are being obtained. However, with 
the other machines, which normally give a fairly constant load on 
their driving machinery, these conditions do not apply. With the 
possible exception of ring spinning and doubling frames, there is 
very little doubt in the author's mind that the correct policy is to 
group the machines. 

With ring spinning frames constantly оп one class of counts, the 
larger number of small motors may possibly be worth considering 
on account of the more even speed obtained. 

A point of the greatest importance, upon which very few figures 
are available, is the actual cost for power at the present time in 
modern mechanically-driven mills. The average of the results 
which the author has come across show that in & modern spinning 
mill of good візе, the generation costa per r.H.P.-hour upon the basis 
of calculation mentioned below, in the case of a mill running full 
time, amounts to about one twelfth of a penny, or, say, approxi- 
mately, about £1 per I.H.P.year. Allowing for repairs, interest 
and depreciation (interest and depreciation being taken at about 
10 per cent.) tbe tetal cost per LH .- year comes out £2 Ds. to 
£2 10s. In the case of a weaving shed, which is normally a smaller 
undertsking with less engine power, and in which, of course, the 
proportion of the standing charges per 1.H.P. comes higher, the cost 
may be taken as between £2 10s. and £3 bs. per LH. P.-year. The 
figures represent, of courte, remarkably good resulte, and will take a 
good deal of beating. 

It is customary among some mill managers to assume that the 
stated н.Р. of the engine represents their actual average load, and 
to calculate their estimated 7j.H.P..hours from thie figure. As a 
matter of fact, owing to a variety of causes, the working load factor 
is generally something considerably below 100 рег cent. It is 
improbable that the load factor represents anything better than 
90 per cent., and 85 per cent. is probably more usual. 

А prcperly arranged mill generating plant of fair size in tbis 
country should be able to produce energy, after allowing 5 per cent. 
interest and 10 per cent. depreciation on the capital cost of the 
plant, at about O 3d. to 0°35d. per unit. 

It is obvious from the figures given, that a cotton mill in this 
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country is producing ite own power very cheaply, and the question 
which becomes of importance is, can a large power station, allowing 
for the capital charges on its maios, supply energy at sufficiently 
low rates to make it worth the while of a mill company to tak 
power from it? It certainly would appear as if, in a district, my, 
like Bolton and the surrounding townshipr, or Oldbam, it should be 
possible for a very large generating station to be able to work more 
oheaply tban individual mill plants cap, and, in consequence, to be 
able to supply the mills with energy. It might be mentioned in 
this connection that arrangements have been made with à number of 
the jute factories in Dupdee, whereby they undertake to take 

from a power company, whose station, it is anticipated, will e 

supply the whole of the power for all the jute factories throughout 
the district. 

Assuming that, in a mill of 100,000 mixed mule and ring spindles, 
the total cost per spindle, including ths power plant and motor, 
works out at 28s. per spindle, the total cost of the mill would be 
about £140,000 If, by eliminating the main generating plant, an 
amount of £10,000 could be saved, the cost could be reduced to 267. 
per spindle. The £10,000 saved on the main generating plant would 
enable the company to pat in over 7,500 extra spindles, represen 
an increase of 74 per cent. in the productive eapacity of tbe mill on 
the same capital. Assaming, again, that the standing charges of the 
mill represent 12 per cent. of the production costs, the increase in 
the number of spindles would reduce the cost per pound by 0:9 per 
cent., asthe fixed cbarges would remain practically unaltered. The 
result would be, therefore, that the mill would have, on the same 
nominal capital, an increase of 74 per cent, in production, and about 
0:9 per cent. reduction in its manufacturing coste. Thir, it is 
obvioue, would mean a very considerable increase of the profits of the 
mill, and wculd permit of the payment of a higher price for power 
purchased outside. The money which a concern sinks in its own 
power plant, and which otherwise might be put into actual 
ducing machinery, represents to them so much dead capital, and it 
would seem to the author that this is the strongest argument that a 
power company can bring forward. 

In the United Stater, Mr. Sidney B. Paine, of the General 
Electric Co., has made a number of experiments ia various mills, in 
order to ascertain how much the power consumption of the different 
departments varied during the course of the day. The recording 
wattmeter diagrams which he obtained, exhibited some very interest- 
ing resulte, and he has been able to point out to various mill owners 
in some cases that they were short of machines of one clam, and bad 
too many of a different claw, these facts being deduced from the 
results shown on the diagrams. It was also found that, even in the 
best-mavaged mille, there was а great tendency for energy demand 
to fall off as meal-tours approached. Alterations in the respective 
proportions of the manufacturing machinery and better discipline in 
the mill have, in many cases, almost done away with the variations 
in demand which were at firat indicated, and the mill production has 
accurdingly gone up. It ів quite apparent tbat, if such diagrams 
are constantly taker, and laid before the management, sources of 
loss in a department, which might not be apparent in the ordinary 
overseeing, can be detected and checked, and aleo that any 
variation ia power which might be caused by shaftiog or bearings 
being out of alignment, or machines ruoning badly, would at once 
be indicated. | 
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The CHAIBMAN said that he had not heard of any power company 
up to the present, which was willing to supply power at 03d. 
or 0:35d. per unit. 

Mr. Ввлтон said there was no doubt that this could be done, bat 
supply companies must come down to less than 0:54 per unit, to 
compete with steam driving. 

Mr. Моорносвв thought that mill-owners did not know exactly 
what their works cost was. They told him that the total power 
cost was £2 10s. to £3 10s. per annum, but it was very difficalt to 
say whether they were telling the trutb. Не did not think that 
power could be produced for 0°3d. per unit. 

Mr. J. Shaw thought 0:4d. or 0°45d. per unit was nearer the mark. 
The principal reason for adopting electrical driving in cotton mills of 
about 75,000 spindles was that the first cost was actually less than 
with mechanical driving. A much steadier drive could be obtained 
with electric driving. The first electrically-driven mill was erected 
about 11 years ago, and up to the present not one motor bas bad to 
be replaced. 

Mr. Мнітюнвар said that he knew mill owners who kept an 
accurate account of their coste. He himself bad his steam results 
for tbe last nine years (taken once a week) all filed away. 

Mr. GaMLIN thought that the motors originally put in mills 
were too large, and should be replaced so as to reduce cost of 
running. . 

Dr. Bowes said the difference between the efficiency in the 
Yorkshire ard Lancashire cotton mills, was that the counts in the 
Yorkshire mills were always changing, whilst in the Lancashire 
mills they were practically constant, and if the Yorkshire mills ran 
with tbe same regularity as the Lancssbire mille, the efficiency 
would be about the same. The mill owner certainly did know bis 
own costs, He himself had made experiments for six months, 
taking diagrams three times a day, and noting every item of 
experditore. The average load worked out to about 90 per cent., 
and this showed that the cost came out to about 0°22d. per UP.; 
adding one-third to put it on the basis of the Board of Trade unit 
brougut it up to 0:30. Unless electrical engineers were able to 
produce energy at Jess than 0:33d. per unit, it would not pay the mill 
owner to make the change. . 

Mr. Атонівон considered that mill-owners did not work out their 
costs fairly. They took their expenditure, and from the indicator 
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worked out their costs per horse-power, without taking 
into account anything elee. Large supply companies ought to be 
allowed to ran cable overhead, so as to reduce the capital charges, 
and thus bring down the cost of supply. 

Mr. Won, in replying to the discussion, said that he thought 
the figure he had given was about correct. He found that it was 


| 


at the same maximum speed as in eleotrically-driven mills. 
A hearty vote of thanks to the author brought the proceedings to 


(Stanp-sy CHamGES.— Mr. A. M. Taylor has received several 
applications for copies of his paper, in response to the notice which 
we recently inserted, but finds that some are wrongly addressed; 
he asks us therefore to point out that his correct addrese is 14, Dale 
Eng aguan, There are still a few copies available. — Eps. 
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GIBRALTAR DOCKYARD POWER PLANT. 


Tas new scheme which the Admiralty has in hand, for the equip- 
ment of the naval dockyards with electrical power, has been 
нча, ОД inaugurated by the establishment of such a plant at 


v The contract for this included the building and erection of steam 
amos and electricos] gear, air and circulating pumps and cou- 
deplete, the carrying out of which, with the exception of the elec- 
Sie gear, was undertaken by Messrs. W. H. Allen, Son & Co., Ltd., 
1 esen's E1gineering Works, Bedford. The electrical gene: ators, 
motors and balancing sets were supplied by the Electric Construc- 
Эма Oo., of Wolverhampton. 

The generating plant coasiste of four three-crank compound 
highepeed — forced-lubrication engines of  Mesrre. Allen's 
standard type, direct coupled to elec- 
ino generators by the Electric Construction 
Oc, and each capable of developing 200 
Zw, The engines will develop 300 1 E p. 
at 980 r.p.m., with steam at 110 Ib. per 
g. , exhausting either into the atmos- 

or а conde.ser. The н.р. cylinder is 


Maden are each 16 ir. in diameter, the 
in each case being 9 in. The cylinder 
and the successive points of cut-off 
: so adjusted as to produce, as 
as possible, an equal distribution of 
on all threecranke. All three pistons 
of equal weight, ard the connecting 
piston rods are all identical, 
ensuring a good balance. | 
valves are all of the solid piston 
take steam un the inside edges, 
reducing the pressure on the 
as compared with valves taking . 
the outer edges. 
three cylinders are completely 
m each other, in order that 
dístances between their centres 
preserved at all temperatures. 
etand a massive cast-iron 
completely encloses the 
the engine; the walls of 
the slides for the main 
Between the top of this 
the cylinders, are cast-iron 
east in one piece with the 
The trunk stands upon a massive cast-iron bed- 
an oil reservoir. = 
the bearings are lined with white metal, and are 
uader pressure from a force pump. The governor 
y's standard crankshaft type. 
trials of one of these sets, made at Mesars. Allen's 
ford, with an output of 200 ку. at 380 r.p.m., steam 
per eq. in., the stem consumption per Kw.-hour 
densing and 326 non-condensing, the vacuum in 
being 27 in. The governor trials showed a variation, 
no-load to full-load of less than 3 per cent. . 
g plant consists of four independent surface con- 
Guisen, each capable of dealing with 6,600 Ib. of steam per hour, 
Su isistaiaing а vacuum within 4 in. of the barometric pressure, 
Xu ied with circulating water ata temperature not exceeding 
CE condenser casing is of cast-iron, cylindrical in form, 
"- fü ed with brass tube plates and tubes. Each bas a total 
Ilic of 660 sq. ft., aad is fitted with the usua] accessories. 
buni 
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fi ape are of the vertical, single-actiag Edwards type, the 
ving a diameter of 14 in. and a stroke of 6 in., and 

from 190 to 130 r.p.m. Each is driven direct by a single- 

steam engine by means of side rods from the 

A t circulating pumps are of Mesers. Allen's 
* Oonqueroe pattern, each capable of delivering 450 

Flims of water per minute when running at 700 r.p.m., against s 


maximum lift of 10 ft. They are coupled direct to continuous- 

current motors made by the.Electrical Construction Co., of Wolver- 

hampton, and mounted on the same baseplates. The circulating 

pumps are each fitted with a steam air-ejector for starting. 

я The general appearance and arrangement of this plaat is well 

€ in the accompanying photograph, taken after erection at 
ibraltar. 


THE NELSON REFUSE DESTRUCTOR. 


We have received from Messrs. Meldrum Bros., Ltd., а сору of a 
report on a two days test made by the Manchester Steam Users’ 
Association on January 13th and 14th, 1903. The report hae, we 
are ioformed, not been published hitberto, and in view of the 
recent discussion of refuse destructors may prove of general 
interest. 

The destructor is of the Meldrum * Simplex " type, and readers 
of the ErEzoTBICAL Review will require no detailed description of 
this. It is provided with four furnaces, that ie, there is one con- 
tinuous grate, 20 1t. X 5 ft., with four doors for feeding and clinker- 
ing, and four separated and closed ashpite, which are supplied with 
hot air under pressure. The ashpits are also fitted with steam 
jets, by means of which the forced draught is obtained. The fires 
&bove the ashpits are independently controlled by the regulation ot 
tbe air aud steam jet supply. According to the report referred to, 
the liberated hydrogen dae to the passing of steam through the in- 
candescent fuel recombined with oxyden immediately above the bed 
cf fuel, little or no air being admitted above the fires for secondary 
combustion. The refuse, therefore, is exposed to the maximum 
temperature attainable in the farnaces, instead of being first partly 
volatilised and then consumed as gas. Апу gas which may be given off 
during the charging of the furnaces is consumed in the brick com- 
bustion chamber which is interposed between the grates and the 
main flues. The estimated mean temperatures on the two days 
were 2,364° F. and 3,936? F. А costly electric platinum wire 
resistance pyrometer was destroyed oa being lowered into the end 
of the combustion chamber where the hot gases enter the boiler. 
A special arrangement is made at one end of the grates for the 
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combustion of slaughter house offal. This is poured in, in a semi- 
liquid state, through a funnel, and any of the gases given off from 
it have to pass over the whole length of the fires of the four fur- 
naces. During the test, however, no refuse of this nature was burnt, 
but only ordinary ashpit refuse. 

Owing to the destruction of the platinum pyrometer aud the 
bursting of a mercury nitrogen pyrometer used in tbe end flues, and 
owing also to the unreliability of high temperature thermometerr, 
either of the mercurial or electric type, dae to a considerable 
shifting of the sero point, the most reliable temperature data is that 
of the thermometers placed in the main flues leading to the 
chimney. 

The refuse was carefully weighed on entering the premises ; the 
ashes drawn from the furnaces were also weighed and analysed ; the 
feed water was measured by means of three tanks; and continuous 
gas samples were collected and analysed at once in an Orsat 
apparatus. Similar samples were passed through calcium chloride 
and potash tubes to determine both the amount of moisture and 
the carbonic acid. These are important detaile in refuse destructor 
teste. 

The boiler used in conjunction with the destructor is of the Lan- 
casbire type, 30 ft. x 8 ft, constructed for a working pressure 
of 150 lb. per sq. in. 

From Table 1. we note that on the two days of the trial the meaa 
boiler pressure was 135:1 and 1342 lb. per sq. in., the temperature 
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of the feed-water 37°3° and 35:3* F., and the evaporation per lb. of 
fuel from and at 212° F., including that used for the steam jets, was 
1:608 and 1:877. The actual evaporation was 1:419 and 1 555 lb. 
per lb. The temperature of the chimney gases averaged 645° F.. 
Which would allow of the addition of an economiser, by means of 
which, so savs the reoort, the evaporation from and at 219° F. would 
be brougbt up to fully 2 1b. per Ib. of refuse. 
Table IT. contains details of the gas analyses, which were only 
‘obtainable by making continuous teste and with the help of the 
information thus obtained, it was possible to calculate the chemical 
composition of the fuel. The average of the second day's test is 
given as follows :— 


Nitrogen  .. vs eae oe .. 79:888 
Oxygen a s uu Ses 5:836 
Carbonic acid 14:233 
Oarbon monoxide ... 0:043 


The estimated amount of carbon in the ashes on the second day 
was 17:69, and the mean ratio of moisture to CO, in the waste 
gases 0:5479. 

г composition of the fuel as calculated from the above data 


First day. Second day 
Carbon (burnt), per cent. ... 21:33 31:58 
Carbon (in ashes), per cent. 417 5°70 
Total carbon in fuel, per cent. 25:50 37°28 
Moisture, per cent. ... ess 35:00 30°53 
Mineral matter, per cent. ... 39°18 31°50 
Total refuse, per cent. Pus 100:00 100:00 
Bteam used in jete, per cent. 16°22 18°7 
The estimated calorific value of the fuel is as follows :— 
First day. Second day. 
Calorifio value of total fuel B.T U. 3,473 5,411 
50 "n n , eV9p. unite 3:595 5:601 
Ditto, lees unburnt carbon, B.T.U. 2,867 4,583 


A balance-sbeet of the beat expenditure bas been made out from 
the data in the tables, which shows that the heat utilised in the 
production of steam, exclasive of the blowers, amounted to 36 per 
cent., which is considered a high duty in view of the fact tbat tbe 
carbon and heat in the ashes accounted for a loss of 20 per cent. 
The beat carried up the chimney amounts on the average to 19:3 
per cent., which would have been lower if the refuse had contained 
less moisture. 

In addition to the report the makers sent us diagrams of the 
temperatares in the down take recorded by a Callender’s electric 
recording pyrometer, from which we note that the lowest tem- 
perature recorded is 350° F., which oocurred during the cleaniog 
out of the combustion chamber. During ordinary working, the 
lowest témperatures are, of course, obtained during clinkering, and 
this appears to average out to sbout 800? F., the highest temperature 
shown on the chart being 1,350? Е. 

We might cali attention to the fact that the above tests were of 
approximately eight and nine hours duration respectively, snd we 
gather that no economiser was used. It would be interesting to 
compare the evaporation obtained during longer periods. Qaoting 
from a table previously published in this journal,“ we find that 
during 473j hours’ working continuously, except week ends, the 
average evaporation was 1:85 lb. per lb., and we understand that an 
economiser was then used. Quoting from the ваше table we see 
that in an eight hours’ test the average evaporation, with an 
economiser, was 1°96 lb. per lb, which is very close to the 2 Ib. 
referred to in the report as being possible. 


THE FUTURE OF RAILWAYS. 
By PHILIP DAWSON. 


Introduction.— What will be the future of our railways? 
This is a question which we frequently hear propounded, 
and it is one which which will be most carefully investi- 
gated by all those who have the welfare of this country at 
heart. At present the Board of Trade returns are certainly 
not encouraging, as will be seen by the following figures :— 


1870. 1908. 
Route mileage... 15,537 22,435 
Tickets issued ... 387,000, (00 1, 195,000, 000 


... Eb 30,000,000 21. 245,000,000 
445,000,000 E111, 000,000 


4°41 % 3-4% 
48 % 62 % 


These figures show that whilst the mileage of steam 
railways aud tbe capital invested therein have very greatly 


Capital paid-up 

Grose receipts ... sas 

Percentage of net receipte to 
total paid-up capital 

Ratio of expenses to receipts... 


° “ Refuse Des tcction : Ite Sanitary and Steam Raising Aspecte,” 
by Frank Broadbent, August lst, 1902, p. 174. | 


increased during the last 80 years, the percentage of net 
receipts to total paid-up capital has steadily decreased, and 
the percentage of working expenses to gross receipte has, on 
the contrary, steadily increased. 

Last year reference was made by the ELECTRICAL REVIEW 
to the very serious competition to which railways were 
subjected by electric tramways, and from the figures given 
in this article, it was seen that in 1900 the number of tram- 
way passengers, for the first time, exceeded the number of 
third-class railway tickets issnedon railways. There seems no 
reason to doubt that, with the rapid increase of electric 
tramways, both in our large towns and in populated 
districts, where they serve as connecting links between 
densely populated centres which are only separated 
by a few miles, railway companies are bonnd to suffer 
from this tramway competition even more than they do at 
present. Following the example set in the United States, 
tramways are beginning to carry parcels and goods, and in 
this direction also it is only too probable that the railway 
companies will shortly feel the effect of the tramway oom- 
petition—a competition which is only rendered possible by 
the introduction of electric haulage. It is therefore not 
surprising that at annual meetings of the various railway 
companies, the chairmen have been forced not only to refer 
to the serious competition of electric tramways, but also to 
mention the question of possible electrification of a 
portion of the railway systems which they own. In 
some cases reference to the possible introduction of electric 
haulage on railways has been of a nature more or less 
opposed to the introduction of such a system, which, even in 
the present enlightened days, is held by some to be in ita 
infancy. In other cases, а reference bas been made to the 
introduction of electric traction on branch lines, and to the 
success which might be expected to follow this change of 
policy on their part. 

In considering the future of railways, it should be borne 
in mind that the services which railway companies render to 
the public are extremely varied, and a universal system of 
electric traction cannot, as far ав present knowledge extends, 
be looked for in the near future. In this connection many 
zealous upholders of modern progress have inadvertently 
done more harm than good by glibly mentioning electric 
traction as “the system of the future," The d»ily Press is 
also to blame for having in its ignora: ce supported several 
erroneous ideas; such interesting experiments as that carried 
out between Berlin and Zossen having been made the text 
for the doctrine that electric traction should at once take the 
place of the present methods on our railways. 

No one can doubt that as regards the engineering, or the 
purely mechanical portion of tbe problem, electric trac- 
tion, could, with our present knowledge, be at once adopted 
as a substitute for steam haulage. But this is not the pro- 
blem to be solved, nor ів it the one which is having the 
serious consideration of practical engineers of to-day. These 
men fully realise that unless it can be clearly demonstrated 
beyond a shadow of doubt that the new system will ensble 
larger dividends than at present to be paid on capital 
invested, they are not justified in recommending its adoption 
by any railway company. | 

As already stated, in considering the problem of railway 
haulage, the different conditions which the railway companies 
have to fulfil must not be lost sight of. For the purpose 
of this article the work of railway companies may be sub- 
divided as follows :— 

1. Long-distance main line service, which may be charac- 
terised as services with runs of 50 or more miles without 
stopping, connecting such places as London and Brighton, 


London and Liverpool, Manchester or Scotland. 


2. Goods traffic, involving the use of long heavy trains 
having to travel considerable distances at a comparatively 
Blow rate of speed. 


3. Suburban passenger services, connecting the suburbs of 
our large cities with the centres of business. Also lines 
connecting large industrial towns short distances apart, snch 
as the large centres of Bradford, Leeds, Halifax, Hudders- 
field, Dewsbury, Batley, Wakefield, Pontefract, &c.. Man- 
chester, Bolton, Bury, Rochdale, Oldham, Stockport, 
Warrington, Liverpool, Wigan, &c.. Birmingham, Wolver- 
hampton, and the surrounding district. 
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4. Local or branch lires connectit g small country towns 
with some of our big business centres, or connecting towns 
on the through main lines to off-lying market centres. 

As regards the first two categories mentioned, it is not 


necessary to deal with them at all in this article, as under 


the present conditions, as far as this country at least is 
concerned, there is no advantage to be gained by superseding 
steam locomotives. In the case of countries having large 
water powers which can be utilised at not too great a cost 
for driving electrical machinery, or where coal is very expen- 
sive, the case might b» different. 


When we consider the last two categories, the сазе is quite. 


different, and there appears to be little doubt that by using 
improved methods of locomotion and methods of haulage 
for suburban and for branch lines, not only could working 


expenses be considerably reduced, but also the gross receipts. 


could be considerably increased. 

As regards suburban traffic, it seems that electric traction 
ia the only means of desliog with it, whereas with branch 
line services it appears more probable that motor-coaches 
driven by some mo ive power other than steam may be 
applied with very beneficial results. It is proposed t» deal 
with theee two latter portions of the subject seriatim. 


SUBURBAN SERVICES. 


General Traffic Conditions.—The position of railways in 
reapect to suburban traffic varies considerably with their 
location. In some cases there has been a decrease both in 
the number of passengers carried and in the gross receipts, 
due in a large measure to the competition of paralleling 
electric tramways. In other cases there has been little or 
no change, whilst in others again, particularly those serving 
the London suburbs, the requirements of the travelling 
public are so great that the steam railways have never been 
able to cope with them, and consequently the presence of 
бодреше tramways has not ав yet been seriously felt. 

The general electrification of existing London tramways, 
and the great activity shown by the County Council and by 
private companies in promoting new lines, has brought 
matters to a crisis, The great increase of speed allowed on 
electric tramways will make them a most serious competitor 
to steam railways. The London County Council runs its 
cars at а schedule speed of nearly 10 miles an hour, including 
stops, and hopes to reach 12 and perhaps 15 miles; so that 
if the present local time tables are not considerably improved, 
both as regards frequency and average speed, the railways 
must suffer heavily, and this improvement will only be 
rendered possible by electrification. 

There is an urgent necd for the revision of the mode of 
transport adopted on railways, in one case to turn the 
ebbing tide of the traffic, and in the other to satisfy the 
claims of a public anxious to travel, but unable to do so 
because of the congested state of the lines. If the railways 
allow competing lines to proceed unmolested, the problem 
will be solved in a manner extremely detrimental to the 
former. The congestion will, indeed, steadily diminish, but 
by reason of the traffic being diverted from the railways by 
opposing interests, which will give the facilities ко urgently 
needed at the present day. The electric tramway, especially 
in the London district, has not yet been long enough at work 
to affect seriously those suburbs which provide so much 
traffic that there is enough and to spare for all, but the 
results of its parasitic operations can be abundantly seen in 
the less populous centres, and there can be no doubt that 
unless the railway protect themselves, it is only a matter of 
time before the sime thing will happen in the more 
crowded portions. / 

The suburban traffic of London has grown with the 
eaburbe, and as it is largely concentrated at certain stations, 
instead of being uniformally distributed, it is naturally very 
congested. The state of affairs is farther complicated by 

the intermingling of main line and suburban traffic in the 
termini, owing to lack of space which prevents their being 
kept entirely separated as they should һе; and by the delay 
due to the impossibility at present of getting in and out of 
terminel stations expeditionsly. | 

The electric tramways, though strong and healthy, are at 
present a young growth, bat they are extending with 
amaz'ng rapidity in all directions, with the result that they 
are pressing hard upon the railways eren in the matter of 


comparatively long distance suburban traffic; this is a 
branch which is essentially the province of the railways, and 
one in which they should easily maintain their supremacy if 
they are properly equipped to satisfy the requirements of the 
situation. 

The great nced of railway companies in respect to their 
local traffic is both to increase their service and to improve 
their methods generally, and there is only one practical way 
of doing this, viz, electrification. Under the present con- 
ditions it is impracticable to increase the frequency of 
suburban trains, firstly, because of the cost of handling such 
an increase by steam locomotives ; and secondly, because of 
the natural interference of the main line and suburban 
traffic; in other words, the lines are at present being worked 
very near to the limit of their capacity as far as steam is 
concerned. 

In the ca:e of suburban trains, the amount of time 
occupied in starting and stopping forms a very large pro- 
portion of the whole time spent on the journey, so that a 
very considerable saving would be effected if this waste of 
time could be reduced. At the same time, it is essential that 
this should be suppiemented by more effizient methods of 
taking up and detraining passengers, which process, under 
the present circumstances, entaila an unnecessary length of 
time of waiting at etations. 

Attempts have been made in various cases to avoid the 
electrification of steam lines by the adoption of special loco- 
motives giving exceptionally high rates of acceleration, but 
this is only procrastination, Experience has conclusively 
shown that the only really satisfactory method of handling 
suburban traffic is by means of electric traction, and it is а 
great pity that the questioa has hitherto not been faced with 
greater boldness by those concerned. 

There are such sure and certain benefits to be derived from 
electrification of steam suburban lines that the only wonder 
is that more progress has not been made. As already stated, 
the main advantage is that the use of electric power by per- 
mitting very high rates of acceleration, enables the frequency 
and consequently the carrying capacity of the service to be 
largely increased, while at the same time the working 
expenses per train-mile are decreased. Also with electric 
traction the delays due to signals are of less importance 
owing to the quickness with which an electric train can get 
under way after having be:n brought to a standstill. Over 
and above the foregoing, the cleanliness of electricity and 
the consequent enhanced comfort of the passengers is a eon- 
siderab'e factor in increasing the popularity of the line. 

Not a few railway companies have expressed their opinion 
that they have no objection to the tramways taking their 
suburban traffic. According to them, this branch of the 
service is both costly to maintain and difficult to manage, 
and at the same time it is not a profitable source of revenue, 
and they. appear to be quite content to drop it altogether 
and fall back upon the more lucrative main line 
traffic. There are, however, two objections to thie.. 
In the first place, it is extremely doubtfal whether 
any railway woald be allowed by the Government to 
drop its suburban traffic completely. In the second place, 
there is too much capital tied up in this branch to render it 
possible to dispense with it entirely. Few companies could 
afford to let such a large amount of capital be ille, and there 
is no reason why they should. There is scarcely a single 
railway company that could not operate its London suburban 
traffic at a substantial profit if it were to be electrified, and in 
most cases the profit resulting therefrom would bz more than 
sufficient to pay a handsome interest on the necessary capita’ 
outlay called for by the change of motive power. 

As soon as the railways electrify their suburban lines. 
they will hold a very strong position against the attacks of 
competing tramways and light railways, since, in the matter- 
of speed, they will have all the good points of the tramways. 
and light railwaye, without the disadvantage of having to. 
operate in crowded thoroughfares. The greater distance 
between the stops will naturally permit a far higher schedule 
speed to be maintained, and the higher the speed the rail- 
ways are able to offer to the public, the shorter will be the 
distances of journeys for which the tramways will prove 
more convenient. But it is practically impossible to give- 
the re juisite high speed by any other means than electric 
traction. 
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NECESSITY FOR IMPROVED TRANSIT FACILITIES AND 
RESCLTS THEREOF, 


Where fecilities for rapid. transit are provided, there will 
the people live, and by this mcans it is possible to influence 
the direction in which the population will spread. 

The increase in population resulting from rapid and fre- 
quent service is exemplified by what has taken place in the 
district served by the London United Tramways, where in 
one year after electric traction had been introduced, the 
rateable value of the surrounding property rose 14 per cent. 
in the case of Acton, and 9 per cent. in that of Ealing, 
whilst the previous average increase had only been at the 
rate of 1 per cent. per annum. 

A similar increase in the population, due to good and 
cheap railway service, has occurred in the district served by 
the Great Eastern Railway, particularly in the case of 
Edmonton, where the population has increased within the 
last 30 years from 18,000 to 62,000. 

Besides the flow of population from one district to 
another, in consequence of better and cheaper means of 
travelling to and from their work, the question of the increase 


of the total population of London must also be taken into 


consideration. 

The population of greater London alone i8 now over 
64 millions, and within the last 20 years this population has 
increased by nearly two millions, but in considering the 
suburban traffic of London, the population outside greater 
London must be taken into consideration, and thus will very 
greatly increase the total population served by London 
suburban railways. 

(To be continued.) 


DISCRIMINATING RELAYS AND CUT-OUTS: 
A REPLY TO MR. M. B. FIELD. 


By LEONARD ANDREWS. 


I was glad to learn, on readiog Mr. Field’s article in the 
ELEcTRICAL REVIEW of January 13th, that he is now taking 
up the cudgels on behalf of alternating discriminating cut- 
outs. The valuable work Mr. Field has done in the past in 
other directions is a sufficient guarantee that, if he will 
seriously devote his attention to the matter, those few of us 
who for many years have been endeavouring to perfect this 
type of apparatus will secure а valuable ally. Iam sorry to 
see that Mr. Field is making the common mistake of thinking 
that an alternating discriminating cut-out should be a reverse 
power relay. I should not have been so surprised had Mr. 
Field written his article before the publication of my recent 
paper before the Manchester section, as it is the conclusion 


everyone jumps to at first sight ; but I had hoped I had. 


made it perfectly clear in that paper that there were 
conditions which a reverse power relay would not take 
care of. 

Apparently, all designers of discriminating cut-outs have 
attacked the prob'em with the idea that it is merely 
necessary to provide against a reversal of power. American 
and Continental designers, ev:dently falling into this error, 
have made large numbers of devices that have failed to 
isolate a faulty generator when the failure has been due to a 
failing field, and these failures have, unfortunately, tended 
to strengthen the opinion that discriminating devices cannot 
be relied upon. As explained in the paper referred to 
above, it was not until I had closely watched the behaviour 
of discriminating cut-outs for some yeara that I discovered 
that something more than a reverse power relay was 
required. | 

I would ask Mr. Field, and others who are interested in 
the problem, to consider what happens when the field of an 
alternating current generator, heavily loaded and connected 
in parallel with other generators, is open circuited. If it 
were merely a case of opening the main switches, the speed 
of the generator would increase, and the governor would 
cut off the steam and so reduce the work on the engine; but 
- when the field is opened, as the generators remain coupled 
in parallel, the faulty generator cannot race, and conse- 
quently its governor is unaffected and the steam supply to 


the engine is maintained. We have, therefore, two forces 
to consider. First, an armature in a failing field Lending 
to short circuit, and consequently fo absorb power from the 
bus: bars ; and, tecondly, an engine with full steam on tendin 
to supply power to the bus-bars. The net result of this 
combination is a heavy leading current in the faulty machine 
tending to maintain ita field and thereby keep the generators 
in step. If, however, the faulty machine is not immediately 
isolated from the bue-bare, a heavy synchronising current 
will flow between the faulty and healthy generators and the 
pressure will rapidly fall, and а complete shut-down will 
generally ensue. 

Although I have repeated the above experiment a large 
number of times with different types of cut-outs, and always 
with the same results, I had never submitted a wattmeter 
type of release to this test simply because there were, in my 
opinion, other objections to the use of a wattmeter relay, 
I have always felt convinced, however, that the results would 
be the rame, and was, therefore, surprised to learn that 
Mr. Field had found bis wattmeter relay would isolate а 
generator if its field failed. 

A few days ago, by the courtesy of Mr. H. Faraday 
Proctor, Т had an opportunity of observing the behaviour of 
а wattmeter connected in circuit with a generator, the field 
of which was opened. We had been testing a number of 
discriminating cut-outs of the type Mr. Field criticised in 
his article. These, it may be said, all worked perfectly 
under all conditions, isolating the generator with a reverse 
current equivalent to 20 per cent. of full load current ов 
shutting down the engine, and with a leading current of 
equal amount on opening the field circuit. The dis- 
criminating cut-outs were then rendered inoperative, and 
the experiments repeated to enable us to observe the effect 
on the wattmeters. On shatting down the engine, the watt- 
meter in circuit with the motored generator rotated in the 
reverse direction to normal at apparently the same speed as 
it ran in the forward direction with a similar current. 
This clearly showed that under these conditions the current 
was approximately 180° out of phase with the E.M.F. 

The generators were again paralleled on a load elightly in 
excess of the normal load of one machine, this load being 
equally divided between the two generators, The field 
switch of one generator was then opened, and'the main 
current on this generator steadily rose until it reached a 
current 50 per cent. in excess of the normal output of the 
generator urder test. "The pressure fell to about 50 per 
cent. of normal, and the ammeters on both the healthy and 
faulty generators indicated the same current. There wis 
consequently nothing to show which machine was failing 
except the field ammetera. The wattmeter on the faulty 
machine continued to rotate very slowly in ‘he same direction 
as il had rotated with the normal current, It is obvious, 
therefore, that had it been used as a relay it would have 
failed to isolate the faulty generator. 

This test fully corroborates all the results I have pre 
viously obtained. 

How then are we to reconcile this result with the result 
that Mr. Field tells us he has obtained with his reverse power 
relay ? Тһе спу explanation I have to offer is that Mr. 
Field’s tests were not made under practical conditions—that 
is, with the generators heavily loaded and with full steam 
on the engines. If a generator were given just sufficient 
steam to run it at synchronous speed unloaded, I can imagine 
that a reverse power relay might operate on the field of the 
generator being opened, but these are not practical working 
conditions, and such tests are consequently of no value. Mr. 
Field contends that the introduction of what he terme 
* gpurious phase differences between the E.M.F. and current“ 
is liable to cause a cut-out to operate when it should not do 
во, роб he admits that the conditions which would cause 1t 
to do so may rarely be met in practice. "There are, of course, 
cases where it is not advisable to use discriminating cut-outs 
of any description. I have often had to advise engineers 
not to use discriminating cut-outs in positions where they 
had parposed using them. This applies even to discriminat- 
ing cut-outs in which no spurious phase displacement has 
been introduced. The only condition that is liable to cause 
a cut-out, constructed to isolate a generator when its field 
faile, to open circuit when doing useful work is that of 4 
heavy current leading approximately 90° on the E.M.F. 
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As the condition would then be precisely the same as that 
of a failing field, it is apparently impossible to design а cut- 
cut to discriminate Letween the two similar conditions. This 
appears, however, to be one of those remote cases which, as 
Mr. Field points out, one is not likely to meet with in 
practice. 

I am afraid I must aleo disagree with Mr. Field's remarks 
re reverse current devices for direct current circuits. For 
alternating current devices it is usually necessary to use 
relaya, because the forces available are ineufficient to release 
a powerful switch-catch ; but it surely must be agreed that 
to use relays introduces complications that should be avoided, 
if possible. In the device Mr. Field shows, there appear to 
be three distinct circuits operating on each other. It ig 
evident, therfore, that the relay proper may operate, but 
etill fail, if its contacts are dirty, to close the intermediate 
circuit ; or, sgain, this intermediate relay may do its part, 
but yet fail to close the circuit through the tripping coil. 

And what is the net gain of the intrcduction of all these 
seemingly unnecesrary complications? Apparently, all that 
is claim«d is, first, that the power consumed in this devioe 
is 01 watt (! 1), and, tecondly, that the value of the reverse 
current at which it operates is absolutely fixed. 

The latter claim is, to my mind, a most questionable 
ad vants ge. Іп a properly-constructed direct-acting cut-out, 
if the deviee is for any cause not released by the current it 


is set for, the releasing pull will continue to increase as the 


reverse current increases until tle friction— or whatever it 
may be—that prevents it from operating is overcome. If 
the action of Mr. Field’s device were unaffected by a drop 
of pre ure across the bus bars, there might then be some 
Justification for departing from the simplicity of a direct- 
acting device, but he acknowledges that althongh the acticn 
of the relay is unaffected by a drop of bus-bar E.M.F., the 
tripping coil, which is far more important, since it is this 
that does the work, is entirely dependent upon this pressure 
being maintained. Being entirely unsupported by the 
series current, the tripping coil must fail completely if the 
preseure falls below a critical point. Mr. Field suggests 
that sufficient margin should be allowed to ensure that the 
tripping coil will operate with certainty at one-third normal 
bus-ber pressure, but tl еге is no difficulty in making direct- 
acting devices to operate with certainty at far lower pres- 
sures than this. ‘Tis true that a heavier reverse current 
will be required to operate tke direct-acting cut-out when 
the bus-bar pressure is low, but there does nct appear to be 
any obj«ction to this. The only thing likely to cause an 
appreciable drop of pressure is a heavy reverse current, and 
as the former /vliczcs the latter, what advantage can there be 
in knowing that the cut-out would have been released with 
s much smaller current in spite of the fall of pressure, if it 
had been required to do so? Mr. Field suggests that where 
possible the trip coils should be supplied from a separate 
source, but if a separate source were available for operating the 
trip coile, it would be equally available for the potential 
supply of the direct-actirg device. 

There is at kast one point on which I am entirely in 
egreement with Mr. Field, and I most hcartily endorse his 
recommendation that discriminating cut-outs, whether for 
alterne t ir g or direct current circuits, should be so con- 
structed that they will not be operated by any amount of 
forward current. 


THE AUTOMOBILE SHOW AT THE 
CRYSTAL PALACE. 


Vusrroas to the fourth annual Automobile Exbibition at the Crystal 
Palses, which opened on January 27th, will at once nctioe its 
decreased s as compared with last year; tbis disappoint- 
ing feature is dus to the decision of the Society of Mctor Manu- 
facturers and Traders to migrate to Olympia, where they will exhibit 
ta force during the current month. 

As somal, the petrol vehicles far outnumber all other types. 
Some beavy steam-driven wagons are on view, and a few electrical 
vehicles. Of the lat'er, the well-finisbed electric carriages of the 
Ез iger Electric Carriage Syndicate, Іа, of 26, Victoria Street, 
& W., ocompy a promireot position. In these, each of the front 
wheels ie driven by а reparate 4j m P. electric motor; the pinions 
on the motcr-shafts are provided with fibre teeth and gear directly 
ов to ecncentric toothed rings, fixed to cach сотов wheel This 


A 


arrangement gives а bighly efficient and noiseless drive. The: con- 
troller provides for six forward speeds and a reverse; two of its 
poritions also allow of recharging the tatteries at 40 and 80 volts 
respectively (giving а co. tinuous braking effect), when descending 
hills. Separate mechanical and electrical brakes are also provided. 
The four-seated carriage is provided with а 44· cell battery, and has 
атай: us of 45 miles on one charge. 

The Scheele Electric Carrisge Co., of 319, Oxford Street, W., 
exhibit specimens of their victoria-broughams and private omnibuses. 
The former vebic:es are provided with interchangeable bodies; 
two spring-suspended 5 н.р. motors drive through enclosed gearing 
on to tbe rear wheels, the controller giving five forward and two 
backward speeds. Foot and hand b.akee, and two electric brakes 
manipulated through the controller, are provided. The battery 
consiste of 45 cells, and is distributed both in front and behind the 
carrisge ; it gives a range of some 50 miles running. 

The London Electro-Mobile Syndicate, Ltd., of Easton Buildings, 
N.W., exhibit one of their electric Stanhope phaetons, to seat four 
persons, This vehicle is also of the rear-driven type, the battery 
being arranged under the seats, at the back. 

Among the prominent exhibitors of accessories were Mesere. G. T. 
Riches & Co., of 4, Gray's Inn Road, W.O., who had on view a large 
selection of ignition devices, &c., including the Eisemann bigh 
tension magneto and combination sparking plugs, for which they 
are sole agents. The Eisemann magneto replaces the accumulator 
aud contact-breaker as ordinarily used for нт. ignition; it, how- 
ever, requires only one coil, and ordinary pattern sparking plugs 
are employed. 

The Watkin» Patents Syndicate, of 157, Fenchurch Street, Е.О, 
exhibit the Caron low tension ignition device, an exceedingly 
simple and compact arrangement, consistirg of a small four-pole 
magnete, from which current is distributed as required to the several 
ignition plage. The latter each contain a magnetising coil, which, 
when energised, pulls up a small soft-iron соге, this in turn drawing 
up а rod and breaking contact at the sparking point. 

The Obloride Electrical Storage Co, Ltd, of 39, Victoria Stree“, 
S. W, exhibit their Exide accumulator of 44 celle, as supplied for 
electrical vehicles, ignition cells carriage lighting sete, &c. The 
Lithanode (unspillable) celle, for motor ignitior, are shown by 
Messrs. Lor gstreth*, Ltd, of Harvey's Boildicgz, W.O. Messre. 
Vandervell & Co., of Chapter Work, Willesder, N.W , exhibit 
samples of their С.А.У. ignition accumulators, electris headlightr, 
&^.,and Меваге. Peto & Radford, Ltd., cf £5, Hatton Garder, ЕС, 
show, in addition to a large selection of ignition device“, accumu- 
lators, &c., various charging 3 for accumulators, consisting 
ef small dynamos, primary les, charging boards for use on 
electric lighting circuits, and a new aluminium rectifier for charging 
from alternating-current circuits, 

Messre. J. G. Statter & Co., of Newhall Street, Birmingham, 
exhibit numerous motor-car accessories, including sparking plugs and 
eccumulator cbargirg apparatus, and Mesers. Kuettner & MacDonell, 
of 3, Adam Street, W.O., have on view samples of electric lamps, &., 
for motor-cars. 

The most popular exhibit at the show is probably the Spyker car, 
on view at the stard of the British Automcb:le Commercial 
Syndicate, Ltd., in which all four wheels are driven; this 
arrangement, while it reduces the possibility of side slip, also intro- 
duces complications in combining the driving and steering of the 
front wheels. The exhibition closes on February 10th. 


OUR COAL SUPPLIES. 


Just over four years ago the Government appointed a “Royal 
Commission on Coal Supplies.“ The sul j cet was sub-divided thus:— 
(A) The resources of our coalfielde ; (B) Their probable duration; 
(C) Possible economies; (D) The effect of export of coal on British 
consumers and the Royal Navy; (E) Maintenance under existing 
conditions of the competitive power of our c:al-n ining industry 
with the ccalfields of other countries. | 

The following are the main conclasions set out in the report 
(Part 1) which has just been issued :— 

The Coal Commission of 1871 reported the available resources 
in seams of 1 ft. thick and upwards situated within 4, COO ft. of the 
surface as 90,207 millions of tons; the present Commission finds it 
to be 100,914 millions, a difference of 10,707 millions. Between 
the two dates (1870 and 1903) 5,469 millions have been raised. 
Below the depth mentioned, there is estimated to be 5,239 millions, 
but it is uncertain as to whether, and to what extent, it can be 
recovered. It is pointed out that the working of thin scams is 
practicable in more cases than formerly, because of the extended 
use of coal-cutting machinery. 

The most interesting section of the report from our point of view 
is that relating to the possible economies. Here again coal-cuttin 
machines are mentioned, also high (xplosives, electricity an 
compres.ed air, improved methods of coking, & :. It is shown that 
the evidence given before the Commiasioners points to a future 
extension of central power stations, and the generation and 
transmission of power upon а large tcale. If such stations were 
established in close proximity to the collieries there would be 
nothing to рау on the coal in the way of railway :ates, and the 
question would then be, not the ccst of transport of coal, but the 
cost of transmission of power. 

In this country canals are but little used fer the conveyance of 
coal. The evidenoe shows that thie is partly due to shortness of 
water and partly be:ause tLe railways afford a more direct, rapid, 
and convenient means of transport. The Aire aad- Calder Canal 


208 


THE ELECTRICAL RE VIEW. [Vol. 66. No. 1,419, Ёвваслзт 3, 1905. 


has, however, proved «f great advantage to tke Yorkshire coa!- 
owners, especially fer their shipping trade, and on the Continent 
in recent years great developments of the caral systems have been 
undertaken with a view to affording cheap water carriage." 

As regards possible economies in production of power, much may 
be done by usirg larger toilers and ergines, and protab:y by steam 
turbines for engines of over 200 Н Р. 

* Gas engines are now es'ablished as the most economical of heat 

‚ motors, and it is said that if the average steam ergine and boiler 
іт s'allation of to-day, with its average consumption of 5 1b. of coal 
per Н P.-Lour, were entirely replaced by gas producers and gas 
engines the 52,C00,000 tons cf coal, which it is estimated by Dr. 
B«ilby are consumed fır power purposes at mines and factcrier, 
would be reduced to 11,000,000 tone. The possibility «f this 
‘enormous economy seems to b» established by the results of many 
trials by which it is proved that power can be generated by gas 
engines in almcst any locality and on almost any scale with the 
consumption cf lib.«f average slack per 1 B.. per hour. The 
general introduction of gas еррігев snd the ise«f producer gas 
cculd nof, therefore, fail to have an important effect upon our coal 
consumption." 

The econcmy obtained under certain conditiots by producer 
‘gas, water gas, alcohol, natural gas and oil is referred to:— 

“The conclusion we have arrived at as regards the use of oil 
fuel in this country is that which ie expressed by Dr. Boverton 
Red woc d, when he said, ‘I think there will be certain telected 
applications of liquid fuel were the advantig:s of employing 
euch a frel are especially obvious, tut for anytbirg like general 
(mploymert I cannot see where we are to look for adequate 
supplies.“ Mr. Eeilby was also very definite on this point, and he 
‘thovght that no extensive use сї oil fuel is likely to take place in this 
country as the home supply is inadequate, and the prices tlactuate 
too ртеа:1у ; nor could he see how it would be possible to import 
oil in bulk at a price sı ffi:iently low to ccmpete with coal 

After menticnirg water power, the tides and peat, the Com- 
missioners ғау that they are ccnvinced thet coal is our only reliable 
source of power, ага that there is no real substitute. ‘There are, 
lowever, some рсвгіЏе всогс в cf power which may slightly relieve 
the demand for coal. 

Of the wastefulnets of existing methods and of the necessity for 
economy there is no doubt. Vast as are the available 1esources, 
it mcst be borne in mind that а large percentage of them are of 
inferior quality cr are contained in deeper and thinner seams, 
which cannot be worked at the present cost. It is true trat in the 
past the introduction of cconomies has rot terded to decrease the 
‘consumption of coal, but we anticipate that as the cost of mining 
increases, the advantage cf usir g fuel with greater care will kecome 
more apparent, and considerable economies will naturally follow. 

As regards the export of coal, the report rays :— | 

“Tbe witnesses gent rally were of opinion that the maintenance 
of а large ccal export trade is of supreme importar ce to tke 
-ccuntry and essential to the f rosperity of the coal-producirg 
districte. It is said that the l. rger output rendered poesible by the 
export trace enat les tte collieries to be worked regularly and to 
‘the fullest capacity, and that, the ger eral and fixed charges being 

spread over a larger tcncsge, the average ccst of working, and cor- 
ecquen!ly tke selling price to the Bri'ish consomer, can be kept 
lower than would Ге the case if the collieries were worked for heme 
consumption only. It was pointed cut by scme of the witnesses 
that cosl is so essential an «lement of outward cargoes (аё any 
diminution of our ccal export must cause a rite in the import 
freigh{s on goods, &. The evidence shc ws that a large quantity of 


the ccal ez ported to foreign countries is destircd for the use of 


British ships ccaling abroad.“ 
As regards the Navy, the Admiralty consider that our warships 
must, in existing conditions, still be supplied with be:t stcam coal. 
` Phe Commissioners re port that In recent years many experiments 
bave been made in tte Navy with oil їсе!, and the results are said 
to be promising, but the uncertairty of obtairing an adequate and 
regular supply n ust always te а sericus objection to the substitution 
On а large scale of oil fuel fcr coal. There seems, however, reason 
to believe that in tke future oil fuel will be ured fcr auxiliary 
purposes in men-of-war, and internal combustion engines working 
-with volatile oils have Ьер successfully introduced for the pro- 
pulsion of small vessels. There is also the proporal to apply gas 
. producers and interral combustion engines on board ship, and tl ese 
being smc kelcas wll tend, if successful, to lessen the use cf high- 
- lacs Welsh stcam coal.” 


2 PETES 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. Тномрвон & Co., Electrical Patent 
ко 522, igh Holborn, London, W. C., and at Liverpool, to whom all 
2 inquiries should be addressed. 


+35. ' A rew or improved apparatus for ccndentirg steam and producing 


or genciatirg electricity.’ E. L. C. MCLLARD and G. F. GRIFFIN, Janusry 
46th. | 
459. ‘Improvements in electric storage battery negative pole-plates.’ 


A.J. Eorir. (E. W. Smith, United States.) January 16th. (Complete.) 
860. "Improvem: nts in t; olley heads for overhead sy:tem of eleotrieal trac- 
tion.’ J. А. Oi ME. Januury 16th. ЕТ Е 
Stl. '"Improsemer ts'n orrelatirg to apparatus for indicating const m 
nf electric кту and loss of current.” F. WkiLAND, January Icth. 


Complete.) | 
93. “А new electrical immovable cor tsct-breaker and switch for ignition 
Purposes cn petrol metors, cil and gas engineer.” R. H. Joxxs. January 17th. 


— 


929. Improvements in electr'cal measuring instruments.“ F. Сохвар. 
5 17th. (Date applied for under Patents Act, 1901, January 20th, 1901, 
being date of application in United States.) (Complete.) 

934. ‘Improvements in apparatus for producing high potential electric dis- 
charges, particularly for igniting the charge of an internal combustion eng ine. 
A. H. Nicorsos. Junuary 17th. 


94%. ''Improved construction of electric fuse or cut-out apparatus. А. B. 
Тенїхї. January 17th. 
952. "Improvements in, and relating to, eleotrio motors." M. LATOUR, 


(Date applied for under Patents Act, 1901, January 18th, 1904, being date 
of application in France) January 17th. (Complete.) 

954. ''Vapour electric apparatus.“ A. CHURCHWARD, (Date applied for 
under Patents Act, 1901, January 18th, 1994, being date of spp'ication in United 
States.) Jancary 17th. (Complete.) 

955. ‘Improvements in vapour electric apparatus.“ 8. FEgmovsow. (Date 
8pplicd for ur.der Patente Act, 1901, January 181b, 1$04, being date of applica- 
tion in United States.) January 17th. (Complete.) 

956. “ Improvements in vapour electric ap us.” H. I. Woop. (Date 
applied fcr under Patents Act, 1901, January 15th, 1904, being date of applice- 
tion in United Btates.) January 17th. (Complete.) 
inm „% Improved semi-portable electric hand lamp." 

th. 

1.006. Improvements relating to F machines.” W. D. 8. 
Brows and А. GRKLENMOOD. January 18th. 

1,004. '*Improvemerts in electrical conbections fer secondary batteries or 
accumulators.’ C. P. ELiEsoN. January 18th. 

1,015. “Improvements in electrical accumulators or storage batteries.” А. 
GaLaxtiand R. BARRETT. January leth. 


H. WILIIs. January 


1,017. Improvements in apparatus for the electrolytic treatment of gases." 
A. LARSEN. January lsth. 

1.022. Improvements in electric switches." J. C. Dean. January 15th. 

1.065. Improvements in incandescent el: ctric light bulbe,” M. C. Buur. 
January 19th. (С. mplete.) 

1,072. ‘Incandescent electric lamps." R. GROW and G. H. Grrow, 
January 19th. (Complete ) 

1,079. ‘Improvements in electric distribution systems applicaLle more 


especially to systems employed in train lighting.’ ALLGEMEINE ELEKTRICITATS 
GESELLSCHAFT. (Date applied for under Patents Act, 1901, January th, 1904, 
being date of application in Germany.) January 19th. (Complete.) 


1.186. Im rovements in or relating to electrical condensers.” J. RYNEE- 
Jones. January 20th. 
1,158. ‘Improvements relating to current-collecting devices of electrically- 


propelled vehicles." О. H. BAL DWI N. January 20th. 


1,154. ‘Improvements in or relating to devices for supplying current to elec- 
trically-operated vebicles. О. H. BA. WI. January th. 


А "A eystem of electric current generation.“ F. H. Lonine. January 
E " Electric igniter for motor gas lamps." F. G. CarER." January 
11. t Improvements in electric meters.“ C. W. ATKINSON. January 

с " Improvements in and relating to trolley retrievers for electric 


tratucars and the like." С. J. EARLL. January 21st. 


1.231. Apparatus for operating gas taps and electrically igniting the gas.“ 
J. G. Lonnratn, (Societe Anonyme des Allumeurs-extincteurs Automatiques, 
Switzerland.) January 21st. (Coinplete.) 


PUBLISHED SPECIFICATIONS. 


C-pies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, po s$ 
free, 9d. (in stamps). 


1903. 
ELEcTRO-CAPILLARY Drrkcroms, RELAYS AND RECORDING APPARATUS, 
Armstrong and A. O. ling. 19,063. September 4th. 


SYsTEM OF ELEcTRIC Motor Сомтвог. The Briti-h Thomeon-Houston Co., Ltd. 
(General Electric Co.) 26,465, Deoember 8rd. 


INS LATINO ELECTRICAL Сов, CONDUCTORS AND THE LIKE, 
December 11th. 


ELECTRIC Circuits. 


J. T. 


H. Chitty. 27,171. 


W.H. Kelsey. $7,118. December 11th. 


ELrcrRic IowiriNo. Devices ror ExPLosioN. Motors. R. Treskow. 27,522. 
December 16th. 

Anc LAMPS. A. Cotis. 27,060. December 10th. 

AUTOMATIC SUPPLY ОЕ ELECTRICITY, F. J. Warden-Stevens, 27,316. Decem- 
ber 14th. 


TELEPHONE SYSTEM. W. Fairweather. (Stromberg Carlson Telephone Manu- 
facturing Co.) 27,880. December 14th. 

MEANS Fon SEPARATING AND SUPPORTING ACCUMULATORS PLATES. 
21,899. December l4th. 

SToRAGE BATTERIES oR ELECTRICAL ACCUMULATORS. The Romanoff (London) 
Syndicate, Ltd. (H. de Romanoff, France) 27,783. December 18th. 

TELEPHONE TRANSMITTEHS. W. Fairweather. (The Kellogg Switchboard and 
Supply Co.) 29,C03. December 2!st. _ 

EaRTH-INDICATING APPARATUS FOR TROLLEY STANDARDS AND OTHER PARTS OF 
El. ECT RIC TRACTION SYSTEMS. ‘The British Thomson- Houston Co., Ltd, 
and A. S. Cobitt. 28,059. December 21st. 

ELECTRICALLY ACTUATED MUSICAL INSTRUMENTS. 
December 22nd. 


Н. Leitrer. 


W. К. L. Dickson. 28,188. 


1904. 


Gas or Vapour ELECTRIC APPARATUR. W. le Tall. (Coope:-Hewitt Electric 


Со.) 1,864. January 19h. 

ADJCBTABLY BusPENDING ELECTRIC LAMPS AND OTHER ARTICLES. C. G. Napies- 
Clavering. 1,609. January 22nd. 

INCANDESCENT ELECTRIC LiGHTING APPLIANCES. C. Schwabe. 2,829. Feb- 


ruary 4th. 

Printing TELEKORATR Receivers. J. D. White. 2,965. February 5th. 

AUTOMATIC Cincurr-BnrakiNG ВАРЕТҮ APPLIANCES FOR Use IN TROLLEY Wine 
Systems FOR Euectric Traction. J. Carter afd A. Parsons. 4.919. 
February 29th. 

AN ARRANGEMENT WHEREBY ORDINARY House ELECTRIC BELTS CAN BE USED 
FoR ELEcTRO-MELICAL Рсаронезѕз. A. Page. 8,878. Apr. 12th. 

ELECTRIC BwircHES ron ELECTRIC CHRONOGRAPHIC OB TIME - RECORDING 

~ Devices. W. Wilson. 9,215. April 2185. 

Arte atic ELECTRIC SWITCH FOR THE INTERMITTENT LIGHTING OF ELECTRIC 
La wa, on Groups or Lames. C. T, Pounsford and F. T. Love. 11,405. 
Мау . ‘th. | 

Тпкнмо-Е1.:стмїс Pil. Es. June 8га. 


I. Ka'z. 18,015, 
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ELECTRICITY IN MILLS. 


IT is frequently assumed that the Lancashire cotton mill, 
with its machinery arranged in а comparatively compact 
form, does not offer any field for the introduction'of electrical 
driving. The very compactness of mills of this description, 
combined with the fact that moat of the machinery is run- : 
ning at fall power throughout the day, has in many quarters 
been deemed sufficient to prove that the existing method of 
power transmission—one or more large mill engines driving 
the various shafts by means of ropes or gearing—is the 
simplest, cheapest, and most economical way of achieving 
the end in view. 

It is certainly true that under these conditions electrical 
driving does not show to the best advantage; yet it is well 
to bear in mind that many similar mills in America and on - 
the Continent are motor-driven throughout, whilst in 
Lancashire there has not yet been any practical experience of 
а mill entirely driven by means of electric motors. 

The advantages of motor driving under the prevailing 
conditions are not very apparent to the layman, and can only 
be brought out in their best light by actual trial, and for this 
reason elecirical engincers in America owe much to the fact 
that in many of the first mills electrically equipped, cheap 
water power was available, which in itself warranted the 
adoption of electrical driving. Having once tasted of the 
fruits of electrical transmission, mill-owners in that country 
were not slow to adopt similar systems, even in those 
mills where power was only available by installing special 
steam generating plant. Whilst in this way electrical 
driving has come to be looked upun as common practice in 
America, sight should not be lose of the fact that many of the 
Laucashire mills are working under extremely economical 
conditions—more economically, most probably, thau prevail 


‚ elsewhere—and that it remains for udvocates of electrical 


driving to prove that they can give better resulta, whether 
in economy, increased output, or first cost, than are being 
obtained at present. 

The paper read before the Manchester Section of the 
Institution of Electrical Eogineers, on January 17Ш last, 
by Mr. Н. W. Wilson, entitled * The Electrical Operation of 
Textile Fact i ies, together with that read by Mr. Wood- 
house at Leeds a mouth earlier, and the discussions following 
Бош papers, are of interest as showing what results the 
electr.cal system has to compete against. 

The cousensus of opinion would seem to be thut an econo- 


— mical miil engine cannot b. surpassed from the point of view 


of economy, by generating electricity and driving the various 
floors or machines by separate motors. In other words, the 
wekly coal bill will not be reduced by adopting electrical 
driving, and the advantages in favour of electricity have to 
be з ugut for iu other directions. 

The first cust of an electrically equipped mill, includiug 
the nece sary generating sets, is somewhat less than that of 
a mill arranged for being driven off one engine, due to 
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savings made by being able to dispense with the rope-race, 
long lengths of connecting shafting, &c., and this advantage 
should command attention when new mills are being laid 
down. Then, again, a perfectly steady drive is essential if 
* broken ends are to be avoided in spinning the cotton 
this being one of the principal sources of loss iu every mill 
—and it is found that a steadier drive i& obtained where 
motors are used for driving the shafting, than is possible in 
mills driven off the ordinary mill engine. For this reason 
it is found possible to run the machinery at a higher average 
speed than is possible where some margin in speed has to be 
kept in hand to allow for the irregular turning effort of an 
ordinary low speed engine, and, in consequence, an in- 
creased output is obtained from mills electrically driven. In 
the case of weaving, the increased output is put at 4 per 
cent., whilst, in the case of spinning, up to 8 per cent. 
increase in the output seems possible. 

Summing up, the chief advantages in favour of motor 
driving would therefore seem to be, first, a saving in first 
cost, and second, an increased output from the mill, due to 
the steadier drive obtained from electric motors ; and these 
two advantages alone should be sufficient. to command the 
attention of those laying down new mills. 

A point which raised considerable discussion after the 
reading of Mr. Wilson's paper was whether, having decided 
on adopting electric motor driving, mill-owners should 
generate energy themselves, or purchase it from one of the 
power distributing companies serving their district. Repre- 
sentatives of both the Lancashire and Yorkshire power com- 
panies were present, and took part in the discussion, but it 
cannot be said that they were able to make out much of a 
case for the purchase of power, in the face of figures which 
were given ав obtainable by mill-owners themselves. The 
chief argument in favour of purchasing from the companies 
would seem to be the capital saving which the mill-owners 
can effect, thereby enabling them to spend this extra capital 
in their own business. 

The whole thing resolves itself into a question of costs, 
and the shrewd Lancashire mill-owner is not likely to be 
tempted to save his capital, or to put it into his own business 
in the form of extensions to bis mill, if the cost of energy 
purchased is excessive, and if the difference between the figure 
at which he can generate his own power, and that which 
he has to pay for it from an outside source, is an excessive 
annual charge on the capital necessary for providing this 
power. 

Trade may be bad in Lancashire, but capital is usually to 
be found if the returns justify its expenditure, and there is 
no man more alive to the value of economies in his 
mills than the Lancashire mill owner. He is not an 
engineer, but he appreciates more fully than many engineers 
the importance of low power coats per lb. of yarn spun. 


In this issue we publish two articles 
which are deserving of careful study from 
those who are anxious for the full measure of foreign 
electrical and other trade to come to the British manufacturer. 
Iu our further notes on Canadian electrica! development, 
and also in the extracta from a business letter from Japan, 
will Бе found a few criticisms, emanating from men who are 
daily in close touch with these two markets, The writers 
are men who know, from practical experience, some of the 
difficulties that the Britisher has to face, and knowing 
what they do of British methods in commercial 
negotiation and warfare, are anxious to utter a word of 
warning regarding certain imperfections which characterise 
the attempts at enterprise made by some of our manu- 
facturers ard traders and their agents. Our means for 
examining into the extent to which these strictures are 
deserved, аге very meagre; же can only ask those who are 
interested in electrical trade with foreign countries to 
thoroughly digest the criticisms, and profit by them in their 
future action. 


The Britisher 
Abroad. 


ELECTRICITY works engineers and 
managers have of late shown commendable 
activity in the direction of local electrical exhibitions, This 
we regard as an essential feature of any up-to-date electricity 
supply system which is endeavouring to popularise its com- 
modity with the local ratepayers who are its prospective 
consumers. А well-arranged and properly advertised display 
of lighting and heating apparatus and motors applied to the 
driving of everyday machines, is bound to be attractive at 
the present stage of electricity development, and it must alto 
have a distinct educative effect upon the great bulk of the 
community who do not know what electricity can do and is 
doing. Farther, it brings the ratepayers into closer touch with 
the progress of a concern in which they are practically share- 
holders. Recent announcements bave shown that not only are 
some of the leading municipal committees holding, or making 
arrangements to hold shortly, such exhibitions, but several of 
the enterprising companies are taking similar measures. 
Indeed, in one case a company which has the control of a 
large number of supply systems in different parts of the 
kingdom, is running a travelling electrical exhibition which 
with facility can be taken from place to place throughout the 
year. We have heard sufficient from electricity works 
engineers to judge that these local displays when, as we say, 
properly arranged and pushed, cannot be regarded as money 
thrown away. 

But we have heard that there is another proposal on foot 
just now of, perhaps, greater import to the electrical 
industry. No doubt the recent big gas exhibition at Earl's 
Court has had something to do with the origination of the 
idea, which is this: to hold an electrical exhibition in 
London on extensive lines under the auspices of the repre- 
sentative body of electrical manufacturers, and with the 
co-operation of many central station engineers in different 
parts of the kingdom. The proposal, it is true, has not yet 
gone beyond the embryonic stage, but it may be carried 
further at a meeting which is to be held on Wednesday 
next week, at 2.30 p.m., at the Hotel Cecil. While such 
an exhibition may be well-timed, and may bring highly 
beneficial results to the electrical industry, it should not be 
supposed that it can in any way take the place of the small 
local exhibitions to which we have just referred. These have 
a fonction of their own—to bring electricity and its advan- 
tages prominently before the general public, who would not 
dream of going many steps out of their way to inquire about 
the matter—far less of going to London for the purpose. 

It will, no doubt, be borne in mind in the course of the 
deliberations, that this is the year of the Electric Tramways 
and Railways Exhibition, which is to open in July at the 
Agricultural Hall, Islington. 


On Electrical 
Exhibitions. 


Company 
Meetings. 


SOME time ago (ELECTRICAL REVIEW, 
October 23rd, 1903) we felt it incumbent 
üpon us to refer to the much-to-be-deprecated practice of 
many financial and other papers accepting payment for the 
publication of reports of company meetings, and, at times, 
other matter. Everything of this description which is paid 
for, is, to our mind, advertisement, and should be clearly 
shown to be such, otherwise it is likely to be misleading 
to the publie. No journal can maintain an independent 
attitude apd give impartial, and, therefore, valuable 
criticism, unless it refrains entirely from the practice. Our 
own attitude in such matters ought to be pretty familiar 
to our readers by this time, but even nowadays we 
occasionally receive letters from different parts of the country 
requesting us to publish such and such an item of news, and 
inguiring our charge for this accommodation. 

It is not only the Press which is to blame for the hold 
which the practice of paying for the publication of meeting 
reports has obtained; the companies which give it their 
acquiescence are at fault as well. We are glad to see that 
the Times has spoken out plainly in regard to this matter, 
and we would suggest that the secretaries of all electrical 
and allied companies should very carefully scan its two 
articles which appeared on Wednesday of this week. We 
with the Times success in its crusade, and believe that it will 
have the . and support of every journal of honourable 
standing and reputation. 
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SOME TESTS CONDUCTED 
WITH AN ELECTROLYTIC RECTIFIER AND 
MOTOR-GENERATOR. 


By НОКАСЕ BOOT, M. IxSr. E. F., 


Consulting and Resident Engineer to the Tunbridge Wells 
Corporation. 


A ввовт time ago I had to make comparative tests of the 
electrolytic rectifier v. an alternating current motor driving 
& direct, current. dynamo, for the purpose of charging the 
accumulators of a large electric car. The amperes required 
for charging were 50, and the voltage 118 when the cells 
were fully charged. | 

А 9-B.H.P. alternating current motor and Siemens con- 
tinuous current dynamo coupled direct were available, but 
it waa found that 9 H.P. was insufficient for this purpose, aud 
I therefore advised an exchange for a larger motor, or the 
adoption of the Nodon rectifier (sometimes called an electric 
valve 


The makers of the alternating current motor considered 
that nothing lees than a 12 в.н.р. one would be sufficient for 
the purpose, although the continuous current dynamo 
showed an efficiency of 78 per cent. on test. It was there- 
fore apparent that the amount of energy taken from the 
alternating current maine, and measured by the supply meter, 
зей be about 12 unite per hour, which shows an actual 
effidancy of 49:1 per cent. after allowing for losses in the 
motor and tbe losses in the dynamo. The mechanical losses 
were negligible, owing to the motor being coupled direct on 
tothe dynamo shaft. 

The cost of the plavt to undertake this work would hav 
been, if an alternate current motor were used :— | 


The cost of а 19-н.р. motor .. .. .. 4 £7] 
Tbe cost of a dynamo to give 50 amperes at 12) 


volts ... ds bes ais 60 
Foundations, fixing, &oc. 8 age ie it 3 
Switchboard for operating the alternating and con- 

tinaous sides ... iie "m vis e" is 15 

The total cost of this plant being ... .. £155 


The writer then decided to consider the installation of a 
* Nodon " rectifier, and found from testa he conducted with 
this rectifier, that it would give 50 amperes at 118 volts 
continuous current, for an expenditure of 9 units per hour, 
showing the total efficiency to be 65 per cent. 

The capital outlay involved, as compared with the motor- 


geserator, would be :— | 


- ^Nodon " rectifier yak ТЕ 805 Vas .. £48 
Switchboard for same ... "- куз es ^ 15 
Transformer (or economy coil) with five-way 

Total $i .. £68 


For the benefit of those who are not familiar with the 
latest type of electrolytic rectifier, a brief description may be 
pardonable. The valve in question consisted of :— 

Four lead cella with terminals at the top, the cells each 
containing a plate 12 in. long x 6 in. deep x { in. thick 
of an alloy of zinc and aluminium. The four lead cells are 
mounted in a polished teak frame, and there are two 
supporting rods on which the aluminium plates can be raised 
out of the liquid, or lowered into them. . The cells are filled 
with a saturated solution of phosphate of ammonium up to 
within 3 in. of the top, so that it will be seen that the whole 
combination is exceedingly simple, cheap and effective. 
There is nothing to get out of order, and it is far pre- 
ferable to moving machinery, especially when it ів 
remembered that this apparatus in nine cases out of ten 
Ма to be worked by an ignorant man. The size of the 
^ sien overall is 3 ft. 9 in. long x 2 ft. 4 in. broad x 
4 ft. 10 in. high. 

The course of the alternating current is as follows: It 
passes in the positive direction from tbe plate of aluminium 
to the lead cell, where a film of phosphate of aluminium and 
gine is formed ; this film offers an enormous reaistance, and 
opposes the passage of the current, but if the alternating 
current desires to pass in the opposite direction—that is to 
, from the lead cell to the aluminium plate, the resistance 


of the film is removed, and the current passes readily. It is 
quite evident that the two semi-phases of the alternating 
current will be in the same direction, and can therefore be 
utilised. Below is a diagrammatic sketch of the connections 
of the rectifier. 


The terminals А and в represent the alternating current 
terminals, and c and D the continuous current terminals. 
The thin long strokes represent the lead cells, and the thick 
short strokes represent the aluminium plates. 


Fia. 2. 


The rectifier, when made up, has a very business-like 
appearance, and the writer has taken & photograph of the 
actual rectificr in use, which is reproduced in fig. 2. 

Fig. 3 represents an electric brougham and electric shoot- 
ing car being charged by this rectifier. 


Fig. 3. 


In the sketch (fig. 4) the pressures before and after con- 
version will be seen, starting with the alternating current 
bus-bars, the pressure between which is 220 volta, an economy 


. coil is used with steps to regulate the рге-впге, the maximum 


being 126 volts in this instance, which is the pressure at the 
D 
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alternating rectifier terminals a and в. The pressure 
between с and п available for charging the cells is 
118 volts. 

Owing to the writer’s endeavour to obtain the highest 
efficiency possible, a resistance was discarded, and it was 
fonnd unnecessary, as the rectifier worked perfectly. 


For the purpose of conducting an efficiency test on this 
rectifier, the whole of the energy used was measured by an 
Aron watt-hour-meter connected to the 220-volt alternating 
side, and another continuous carrent Aron watt-hour-meter 
was connected to the continuous current side of the 
rectifier, and readings were taken every quarter of an hour 
for a period of nine hours; the resulta were carefally 
checked and plotted on squared paper. Referring to fig. 5, 
the efficiency, temperature, in-take in Board of Trade unite, 
and out-take in Board of Trade units, curves are shown ; 
the efficiency includes the losses of the single winding 
transformer that was used: in other words, it indicates the 
amount of energy the consumer would be called upon to pay 
for to the supply authority, for charging bis car cells off the 
alternating current supply mains at his own house, 


mi 
b P 


AR 
77 


The efficiency of the rectifier was found to be in no way 
affected, no matter how long it was used continuously, 
provided the temperature did not exceed 120° F., above 
which temperature the efficiency of the rectifier fell off at 
an alarming rate. The makers, in the larger sizes, provide a 
small cooling fan driven by the continuous current from the 
rectifier, to keep the lead cells cool, by creating a draught of 
cold air around them, and when this is done it is found that 
there need be no fear of excessive temperature rise. The 
efficiency curve includes the losses in the economy coil as 
well as the energy used to drive the fan motor, so that the 
results are the net efficiency. 

These rectifiers, or rather similar types, have been in use 
for some time, and show no signs of severe or costly deprecia- 
tion. The rectifier on which these testa were conducted 
has now been in constant use since October 14th, 1904, and 
shows no signs of any deterioration. 
amount of evaporation taking place in the cells, but this is 
made up by adding distilled water, and occasionally (but up 
to the present it has not been necessary) new solution, which, 
however, i8 quite inexpensive. 

The writer was curious to know whether the effect on 
accumulators when charging them by this method would be 
the same as charging them with an ordinary dynamo, that 
is to say, whether it would have any depreciatory effect on 
the cella, and the reply given by the Electrical Power 
Storage Co. is somewhat interesting, it being in effect that 


There is a certain 


“they did not see any reason ‘why it should. make any 
difference whatever.” ; - 

The instructions for working are simple. When the alter- 
nating current is switched on, a slight gaseons escape should 
be noticed, and if this is net taking place, the supply should 
be switched off and the electrodes rubbed with a piece of 
wood or glass-paper until they assume a light grey colour. 
The temperature of the solation should not exceed 50° Cent. 

When the charging has been completed, the current can 
be switched off, and the plates should be lifted out of the 
solution, as, if they are left to stand in the solution and 
the current is switched on again later, there is a heavy 
rush of current, and the rectifier will take some time in 
starting. This can be avoided by sliding the plates up on 
the rods out of the solution when finished with. 


WIRELESS TELEGRAPHY AND THE EMPIRE. 


By JOHN MUNBO. 


As our Government, in common with others, is now estab- 
lishing wireless telegraph stations round the coast, it may 
not be amiss to consider the extension of the system to the 
whole Empire. There are submarine cables to the more 
important parts of the Empire, bat many of them touch 
at foreign stations, and are liable to seizure in time of war. 
Cables may also be cut by hostile ships. The wireless tele- 
graph cannot be cut. It may be tapped, but the messages 
cannot be prevented from getting to their destination. 
Moreover, it has been stated that the Government has 
purchased from an inventor a mode of secret correspondence 
by a cryptogram which baffles tappers. It would also appear 
from reports of experiments and progress that some succes 
in tuning circuits against interference has been attained, 
and it is likely that further advances will be made in this 
direction. 

It cannot be denied that the wireless telegraph is already 
capable of supplementing cables as an additional link of 
communication in time of war and as & means of directing 
ships at sea. The recent crisis with Russia and the war in 
the Far East have shown its value in ordering ships of war. 
Actual trials bave proved that Poldbu can communicate 
with ships 1,500 miles away or more. Messages from 
America all the way have been published in the Times news- 
paper. Moreover, the United States Government has 
undertaken to install a wireless telegraph from Florida to 
Panama, with circuits over 1,000 miles in length. These 
facta are important for our purpose. It is not here a ques- 
tion of regular and constant communication so much as the 
transmission of occasional and emergency messages for the 
Imperial Service. 

It has been pnblicly stated that Poldhu has actually sent 
messages to Gibraltar, 1,800 miles or 8o, therefore a similar 
plant at Gibraltar could not only oommunicate with Poldhu, 
but with Malta, about 1,100 miles, and a station at Malta 
could reach both Gibraltar and Oyprus, or if desired, Port 
Said. The stations at Gibraltar, Malta and Oyprus, all on 
British territory, would also reach British warships or other 
vessels in any part of the Mediterranean. Stations at Cyprus 
or Port Said, and Aden, not to mention other porte, might 
cover the Red Sea. There are British islands which might 
serve as intermediate and relay stations between Aden and 
Bombay. There are others which would bring Calcutta into 
touch with Burmah and Australasia. The Seychelles, 
Mauritius, and various British islands of the Indian Ocean 
would connect Australia with South Africa on the one hand, 
and South Africa with Aden on the other. With regard to 
Hong Kong and Weihaiwei, they might be reached by sea 
if certain cruisers were fitted with powerful plant to act as 
relays at need in the chain of communication. Such cruisers 
might, in fact, serve as temporary links where permanent 
stations on shore were undesirable or impossible. E 

Turning to the western hemisphere, and keeping in mind 
Imperial requirements, it is obvious that a station in the 
Azores would be valuable, since it could be reached from 
Cornwall or Gibraltar, and, in ita turn, could communicate 
with Bermuda on опе hand, and; our West African 
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possessions on the other. With the help of St. Vincent, 
Ascension, St, Helena or other British possessions the aystem 
might be extended to Cape Colony. Such a station in the 
Azores would be provided by the Island of Canto, now 
offered for sale, and the Government might be well advised 
to purchase it. The advantage of Bermuda is, that it might 
communicate with Halifax, Nova Scotia and the Bahamas in 
the West Indies. The Bahamas could be connected through 
our West Indian Islands with Demerara on the south and 
Honduras on the west. Lastly, Honduras, through stations 
on the Galapagos and other British islands of Oceania in the 
Low and Cook’s Archipelagoes or with the aid of shipe, if 
necessary, might communicate with New Zealand—that ів 
to. вау, Anstralasia—thus completing the girdle of the 
world. In sucha waya chain of temporary or permanent 
stations for wireless messages might be established through- 
oat the Empire, 


A BUSINESS LETTER FROM JAPAN. 


Ws have received from one of our London readers an inte- 
resting letter which has been sent to him by a correspondent 
in Japan. As some of the remarks have a direct bearing 
upon the future of electrical enterprise in that very up-to- 
date Empire, we make an extract or two therefrom. The 
writer says: 

^lexpect things will go abead tremendously after the 
war; in fact, all of us ont here are of the same way of 
thinking, as they propose to give Europeans equal rights 
with the Japanese next year (1905), which means that there 
will be а large inrush of capital to work the only partially 
developed mining resources of this country, where they 
have the benefit of very cheap labour. Up to the present, 
want of gecurity for one's money on account of one being 
usable to acquire property, and therefore hold mortgages, 
has prevented foreigners from investing capital here, as they 
otherwise would have liked to do.” | 

The correspondent continues:— 

“The Americans will be the people to derive the benefit 
from all this, as the British firms are so afraid of spending 
à penny to gain any business, and we are continually losing 
ground over here on account of this. It is very difficult for 
the Japanese to judge of the importance of a firm which is 
established so far away as England, and they can only go by 
the offices and general appearance of the way the Agency is 
run over here. Naturally, if it is run on cheese-paring lines, 
they will Бе inclined to think that it is not of much 
importance, and as the silver key has a lot to do with business 
out here, they will not put business before those who 
Ma not entertain them and otherwise give them a good 


— — — —— 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
wail the following week. Correspondents should forward their com- 
munications at the earliest possible moment, No letter can be риф- 
lished unless we have the writer's name and address in our possession, 


On Technical Literature. 


I quite agree with (M. I. E. E.“ in what he says on this 
sabject in your issue of February 3rd, p. 170. My experi- 
ence has been much the same as his with students and text- 
books, I always insist on my students doing а good deal of 
Private reading, as well as taking full lecture notes. 

My lecture notea are compiled from a score or во of text- 
books and periodicals, and are continually being re-written 
and brought up to date, and I only ask my students to buy 
two books, one for the lectures and one for the laboratory. 

I guide the reading of the students by keeping all the 
books in the college which treat of electro-technology in my 
private room, and Jend them out to the students to read 
marked portions, and thus supplement their own text-book 
and lecture notes, 

Lecturer. 


Batteries with Reversible Boosters. 


The letter on this subject in your issue of the 27th ult. 
is of timely interest. A suction gas producer plant with a 
battery controlled by a reversible booster appears an ideal 
installation for a small town, but there are a number of 
points about working with reversible boosters that require 
explanation, e g.— EC 

1. Do reversible boosters permit of being left running by 
themselves all night on'a comparatively light load without 
any attention ? | | 

2. Сап the battery be conveniently discharged if found 
necessary, without the booster working ? 7 

3. Do complications arise if a combined balancing and 
charging booster set is installed ? 


440 V. 


220 V. 


220 v 


4. The charges and discharges being intermittent, is there 
any ready means of checking and comparing at stated 
intervals the amount of ampere-hours stored in the battery ? 

5. For the purpose of keeping the capital expenditure 
low in a small tbree- wire installation, would it be feasible to 
work with a “half pressure" battery (c) and a reversible 
booster ? 

6. Or, further, to couple directly with the charging booster 
(в) another machine (E) on the opposite side of the three- 
wire system, as is shown in the accompanying diagram ? 

| | | P. B. 0. 

[ There are immense possibilities in the use of suction gas 
plante combined with batteries, and using overbead con- 
ductore, for the supply of small towns and villages. We 
may point out, however, that there is no necessity to adopt 
the three-wire system, with its inherent complication and 
expense, for the lighting of a small town.—Eps. Е.Е.) 


Destractors and Electricity. 
Owing partly to the publication of a very instructive 


paper, read by Mr. W. Р. Adams before the Institation of 


Electrical Engineers, public interest in the above question 
has been considerably stimulated. I think, therefore, that 
it may not be ont of place to point out, with your kind 
permission, some misconceptions which may arise. 

There is a tendency in some quarters to estimate the effi- 
ciency of any particular destructor by the number of elec- 
trical units per ton of refuse, which are produced in the 
works where such destructor is in use. 

The number of units produced per ton of refuse burnt 
depends chiefly on the following factors :— 

l. The calorific value of the refuse. 

2. The conditions as to day and night load, which deter- 
mine whether all the refuse is used for steam raising, or 
whether the destructor is working at fall power, while the 
electricity plant is practically idle. | | 

3. The efficiency of the electrical generating plant, which 
may require more or less steam per unit generated. 
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4. The efficiency of the destructor plant with its boilers 
and flues. 

5. Last, but not least, the efficiency of the management. 

It is, therefore, absurd to attribute to the destructor, 
either tbe whole credit for a good result in units per ton, or 
the whole blame for a poor result, and this is demonstrated 
by the fact that you will find one destructor of a given make 
giving a very high figure, and another destructor of the 
same make, but under different conditions, giving a low 
figure. 

"Die of the most important factors in the efficiency of a 
destructor, the cost of labour, is usually ignored when deal- 
ing with steam-raising results. In any destructor, increased 
steam-raising results can usually be obtained by putting on 
increased labour and “stoking in spoonfuls.” From the 
steam-raising point of view, the all-important question 1s, 
What is the cost of a ton of steam produced by the 
destructor in ordinary everyday work? Under the heading 
“ Steam from Refuse and its Cost," the Electrical Magazine 
published on April 26th, 1904, some interesting figures 
showing the cost of labour per ton of steam, as well as the 
evaporation per pound of refuse, at a number of combined 
stations, It was shown that those stations where the 
highest evaporative results are obtained are not always the 
most economical, owing to the large expenditure in labour, 
and it is noteworthy that among those stations where 
the utilisation of steam is complete, the best result came from 
Fulham. . 

If the destructor produces & supply of steam at a 
reasonable cost for labour, it is for the electrical department 
to utilise that steam, and the credit for gocd results and the 
blame for bad results belong by rights to the engineers who 
are responsible for the construction and management of tbe 
whole combined works, aud not to the maker of any par- 
ticular part of the installation. I think that if the above 
facts were more generally recognised, it would be in the 
interest alike of electrical engineers, destructor builders and 
the public, and would tend to discount a good deal of 
humbug, 


; F. L. Watson, A. N. I. C. E. 
~ Leeds, Januar 318, 1905. 


Telephones. 


I have recently put up two telephone lines connecting a 
central office to two points about 14 and 2 miles away 
respectively. At the central office 1 have a separate tele- 
phone instrument on each Jine with a switch to connect the 
two lines together, if necessary, and both instruments are 
connected to a common earth plate (see sketch). 

Both telephones work well, except that a conversation on 
one line can be heard on the instruments of the other line 
when the switch is open. 


Is this due to induction, and, if во, can any of your 
readers tell me the best way of overcoming this trouble ? 
The line wires are run on poles with porcelain insulators, 
and for a good part of the distance both wires are on the 
same pole. — 


[The result described is undoubtedly due to induction ; - 


this cannot be cured unless twisted metallic circuits are used. 
— I DS. E. R.] | 


Wireless Telegraphy and War Correspondence. 


‚ My attention has been drawn to certain statements in your 
issue of January 27th, under the heading of Wireless 
Telegraphy and War Correspondence.” Apparently the 


writer of the article had not seen my letter to the Times of ~ 


January 21st, wherein I stated that the speed of working of 
Marconi inetrumenta is the speed at which the fastest sound 
reader can take messages. 

Capt. James intimated in his lecture, and in his reply 
on the discussion, that he had had an opportuoity at the 
New York yacht races in the summer of 1903 of comparing 
the working of what is described as the De Forest system 
with that of other systems. He stated that both on the 
score of speed and tuning he found the De Forest system 
superior to other systems ; he stated that the speed of all 
the other systems which he had investigated was only 10 or 
12 words a minute, and that the speed of the De Forest 
was from 30 to 35 words a minute; and he gave what he 
considered evidence of his contention that, with the De 
Forest system, good tuning can be obtained. 

As the reporting of the yacht races for the Associated Presa 
was carried out by Marconi in«trumente, presumably the 
Marconi system is included in Capt. James’s expression “ other 
systems.“ I must point out, therefore, in the first place, 
that Capt. James had no opportunity of witnessing the 
workirg of the Marconi system at the yacht races in 1903 ; 
he had no means of ascertaining the speed at which we were 
working ; and the only knowledge available of the results 
of the working was from the publication by the Associated 
Press of the news transmitted by us and sold to the Amo- 
ciated Press under our contract with them. 

As long messages were transmitted and published, and as 
the Associated Prees paid us for the news, it may be pre- 
sumed that, from a commercial standpoint, our working at 
the yacht races was a success. Whatever the reanlta, how- 
ever, Capt. James had no means of judging of their value, 
except from the accounts published by the Associated Press 
of tbe races from messages transmitted by our system, and 
thoee accounts were themselves evidence of the suocessfal 
working of the Marconi instruments. 

Secondly, the speed of the Marconi system is not limited 
to 10 or 12 wordsa minute. Given practically unlimited 
speed of transmission—and with automatic working, the 
вреед of transmission can be made very much more than the 
30 to 35 Words a minute spoken of by Capt. James—the 
‘working speed of the Marconi system is limited solely by 
the capacity of the operator at the receiving station to read 
by sound; and if anyone could produce а sonnd- reader 
capable of reading at 50 words a minute, we should have no 
difficulty in showing Marconi instruments working at that 
speed. 
The only Marconi working which Capt. James has had an 
opportunity of witnessing, was with recording instru- 
ments. These work st a higher speed than the 10 to 12 
words а minute which he mentioned, but in any case a com- 
parison between recording and sound reading instrumenta is 
misleading. When we work with sound reading instru- 
ments, our speed is anything from 30 to 35 words a minute, 
and faster if an operator can be found who can read more 
rapidly. 

Thirdly, what Capt. James regards as evidence that the 
De Forest instruments are immune from interference is, 
strictly speaking, no evidence at all. He began his paper 
by saying that he bad no technical knowledge of. wireless 
telegraphy, and to this fact must be attributed the conclu- 
sions at which he arrived as to the evidence of immunity 
from interference in the working of the De Forest instru- 
menta in tbe East. | 

Capt. James admitted that the De Forest instruments 
were interfered with when within a mile of other stations. 
This is not evidence of good tuning; nor is it proof of good 
tuning to assert that the De Forest instruments were 
unaffected when more than a mile from the other stations. 
In the first place, there is no evidence that the other stations 
were working when the De Forest instruments were 
unaffected ; and, secondly, if the other stations had been 
working, absence of interference with De Forest instruments 
more than a mile away is not a result to boast abont. 

Mr. Marconi, in 1901, when he employed the words 
which you quote with regard to tuning, did not “ prems- 
turely adumbrate a possibility,” bat stated a fact—a fact 
which has been demonstrated commercially, not for a few 
days or weeks with an experimental installation uader con- 
ditions which are not well ascertained, nor even defined by 
the person who purports to describe them, but for several 
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years in daily commercial working, under circumstances 
which admit of careful tests being made by independent 
persons. | 

Mr. Marconi's claims to euccess in syntony are based upon 
the evidence of independent experte, and tests have been 
made under circumstauces which do not admit of the con- 
closion that the results obtained were due to caus s other 
than tuning. With two instraments—not one mile apart, 
bot within a few feet of one another—two distinct messages 
are simultaneously transmitted to two similar instromen's st 
the receiving station, these instruments also being within a 
few feet of one another. | 

This test bas been repeatedly made in the presence of 
Government experts, who, as may be gathered from the con- 
tracts quoted below, have been thoroughly satisfied with the 
resalte. 

A farther test, which by some people wonld be considered 
a more &evere опе, is a test which has also been carried ont 
by independent experts. At Poldhu we have a very 
powerfal station, capable of transmitting messages across the 
Atlantic. At the Lizard, 7 miles off, there is another 
station, used for the ordinary work of communication with 
ships at sea. Messages from this Lizard station can be 
received at а small station within a few yards of the Poldhu 
station while Poldhu is tending mesages across the 
Atlantic. 

The writer of your article states that be hes no difficulty 
in understand ing my objection to the character of the lecture, 
the suggestion being that the lecturer had clearly established 
the superiority cf the De Forest system, both on tbe tcore of 
speed and tuning. Accepting Capt. James's statement 
with regard to the speed of the De Forest instruments, I 
deny emphatically that the speed of the Marconi inetruments 
is limited to 10 or 12 words a minute; on the contrary, we 
can transmit ns fast as anybody can read by sound, which is 
about 30 to 35 words a minute; and no one with even а 
radimentary knowledge of wireless telegraphy would accept 
as evidence of good tuning the facta put before the Society 
of Arta by Capt. James at hia lecture. 

There are, however, large numbers of the uvinstructed 
publice— including, apparently, the chairman, Sir William 
Preece— who are readily misled by such statements; and 
althongh Capt. James began his lecture by stating that he 
had no technical knowledge of wireless telegraphy, it did 
seem to me pertinent to inquire to what part of the resulta 
obtained he attached importar ce. 

His answer was, in effect, the speed and the tuning. The 
speed claimed is nothit.g more than can be achieved by any- 
ove with sound-reading instruments ; the evidence of tuning 
amply showed tbe bad reeult that within a mile of other 
tations the De Foret instruments were interfered with, and 
did not definitely show that outside a mile of other stations 
the De Forest instruments were free from interference. 

The Marconi companies have at the present time contracts 
with the Adu iralty, the Post Office, tte Italian, Canadian, 
Belgian aud Newfonudland Governments, and with Lloyd's. 
There are over 50 firat-class passenger ships on the Atlantic 
alone equipped with our apparatas, including German, 
French, American, Italian and English liners, We аге, I 
believe, the only company working wireless telegruphy com- 
mercially, in tbe sense that we transmit, the messages of the 
public on payment of a fixed rate. Our instruments have 
been working commrrcially for Press purposes, and for the 
transmission of the mersages of the public, for several years, 
over distances 10 times those claimed by Capt. James for 
the De Forest, instruments, in almost every latitude, from 
shore to shore over water, from ship to shore, from one point 
to another over land, for almost every conceivable purpoee, 
not experimentally, but serving a need of the public, in 
some instances in eubstitution for cables: and yet, anyone 
has only to erect a wireless telegraph station which is a more 
or leas good copy of instruments we regarded as obsolete 
{ойт years ago, and to send messages over 50 or 60 miles, to 

reeeive considerable notice from Ше Press, and even from 

We hear of German systems, yet the German liners are 

equipped with tbe Marooni system ; we hear of French 
apparatus, and yet the French liners carry ours; we hear of 
Italian inventions other than the Marconi, and yet the 
Italian liners are fitted with the Marconi instruments; we 


. hear of American systems (even of the De Forest), and yet 


the ebips of the Trust, as well as the English, French, 
German, Dutch, Canadian and Italian vessels, all have our 
system. But still we are told that, while Marconi is occupy- 
ing himself with dreams of trans-Atlantic telegraphy, other 
persons are applying their new systems to the *'legiti- 
mate end of wireless telegraphy—sbip to shore com- 
munication.” 

And altbough for several years we have carried on a very 
big wirelees telegraph business whicb, without good toning, 
would have been impracticable, Marconi still * adumbrates 
a possibility,” and De Forest, with an experimental instal- 
lation which cannot work within a mile of otber stations, 
* has solved the great difficulty of syntony.“ 

H. Cuthbert Hall, 
Manoging Director, 
Marconts WreneLess TEeLEGBAPH Co., Lro. 
London, E.C., February 7th, 1905. 


Is Steel Condait Wiring Doomed ? 


We have followed with interest the correspondence which 
has appeared in your columns regarding the above matter, 
and io reply to Mr. Moss's inquiry, would вау that we are the 
sole British agents for the Bergmann Co., of Berlin, and can 
supply this tnbing ; in point of fact, it was introduced on 
the Continent many years ago by the Bergmann Co. 

We are sending some samples of this tubing to you, Mr. 
Editor, as you bave for a long time taken an interest in 
wiring questions, and particularly the question of interior 
conduit wiriog, on which so much depend:. 

Adail Electric Co. 
F. G Kurrsogu az, Manager. 

London, February 6th, 1905. 


[This correspondence is now closed.— Ens. E.R ] 


A Bogus Inquirer. 


If it be not already too late, may we warn othe 
electricians against a gentleman giving the name of Dr. 
Bayliss, Holmewood, Folkestone, (an address which does not 
exist), and a reference to the London and County Bank 
(which has no branch at Folkestone). He is inquiring for 
un installation of electric light, and will patiently waste quite 
a lot of time in the process. At the end he discovers that be has 
not got enough money for his railway fare, and would fain 
borrow the deficiency. No one is likely to lend it to him, 
but the Joss of time before he comes to the point is annoying. 


W. A. S. Benson & Co. Ltd. 
New Bond Street, W., 
February 7th, 1905. 


Tabloid Electricity. 


The suggestion of Greenhorn, in your issue of the 20th 
ult., to “ bring electricity round on a cart, and deliver it at 
the door, like the daily milk,” was, I believe, tried about 20 
years ago. I remember, when a student, in 1884, at the 
Hanover Square Electrical Engineering School, that the 
late Mr. Desmond Fitzgerald did attempt a system of this 
kind with his Lithanode battery. Probably, if some one who 
then worked with Mr. Fitzgerald could be discovered, he 
would be able to say to what extent the scheme was 
successful. 

Frank Broadbent. 

4, Queen Street Place, Е.С. 

February Tih, 1905. 
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Calcium Carbide as an Explosive. — A paper suggest- 
ing the employment of calcium carbide as an explosive,“ or die- 
ruptjve agent in mining, was read before the Académie des Sciences 
recently by M. P. 8. Guédras. In his experiments tbe rock was 
drilled, and charges of 50 grammer, which generated 15 litres of 
acetylene, were used. The effect produced was a loosening of the 
rock, so that it could be easily broken up with pick or hammer. 
No projection of the broken masses took place. From hit experi- 
mente, the author concludes that calcium carbide is au explosive " 


: which should be useful in warfare. 
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PARLIAMENTARY. 


HAMMBRBSMITH, Crry AND NORTE-nas r LONDON 
` RaiLWAY BILL. 


Tum Bill, by which it is sought to construct а tube railway about 
20 mil% long, came before Mr. Campion, the examiner, on Feb- 
ruary Ist, for proof of compliance with standing orders. Several 
memorials bad been deposited against the Rill. 

Mr. Brown (Parliamentary agent) first alleged, on behalf of the 
opposition, tbat standing orders had not been complied with 
inasmuch as the plans deposited with the Chelsea Borough Council 
were not copies of the plans deposited at the Parliamentary offices. 

The Town CLERK of Chelsea gave evidence to the effect that 

lans were deposited with him prior to November 30th, and on 

December 6th a Mr. Newell called and asked to insert certain 
numbers on the plane. He made no objection, but made a note of 
the pro^eedings. He did not oppose the Bill officially. 

Mr. KENNEDY, who appeared for the promoters, raid his ocon- 
tention was that on November 30th the plans were the same. It 
was time that they were supplemented, but he withdrew the 
correction. 

Mr. Brown submitted that it was a serious matter. The plans 
when deposited were the authority to the promoters to take certain 
lands. If tbe number on the plan was not shown in the book of 
reference, then the promoters would have no right to take the land. 
He confessed that he saw no difference between altering the 

. deposited plans and altering the title deeds of the company. He 
contended that the plans deposited with the Town Clerk of Chelsea 
were not copies of those deposited in the Parliamentary offices on 
November 30th; and, further, that the book of reference was 
deficient, as it did not give the names of owners and occupiers in 
Ohelsea. He ventured to suggest that the Examiner should not 
merely report a non-compliance, but that it was of serious import- 
ance that in some way it should be brought to the notice of the 
House. He had the Olerk of the Peace of the County of London 
who would show that similar alterations were made in the plans 
deposited with him, and in this case the plans had to be deposited 
in duplicate, and one copy was sealed. The result was, that the 
alteratio: s were only made in the copy open for public inspection. 

Tbe ExAMINEBR said Mr. Brown was entitled to a non-compliance 
in respect of this matter. 

Mr. Кюннврү said it was perfectly competent for the promoters, 
if they discovered an error in the deposited plans, to deposit sup- 
plementary documente. In this case the referencer, having dis- 
covered an error, endeavoured to correct it in an inefficient way. 
He did nothing criminal, bat he did not do it properly. He asked 
to withdraw the supplementary documents. 

The ExAMINER said the objectors would be entitled to a non- 
compliance, and be should use words in his report setting out the 
circumstances, bat be should not say that in his opinion there had 
been a misdemeauour. 

Mr. Brown next alleged that the promoters had failed to comply 
with the Standing Orders, inasmuch as they had deposited the whole 
book of reference in Cheleea instead of a section. Не urged that in 
the case of railway Bills it had been held that only sections of the 
ref:rence should be deposited, so that owners of property could 
without difficulty find if they were affected. 

The Exaumz held that the promoters had deposited the section 
of plans and refused to sustain the ailegation. He also struck out 
. the allegation that the promoters had improperly described certain 
property in Westminster wrongly on the ground that the allegation 
was defective. 

Mr. Campion continued hie examination of tbe Bill on the 2nd 
and 3rd inst., and a great number of allegations were gone into, 
which in a few miror cass were sustained. 

On 6th inst. the Examiner corcluded his examination of the Bill. 
The promoters admitted that they had failed to deposit with the 
Pay maeter-General the sum of money required under tbe Standing 
Orders, and on this the Examiner will also report a non-complisnoe. 

The Bill will now go before the Standing Orders Committee, who 
will decide whether 1t shall be allowed to proceed. 


Great Northern, Piccadilly and Brompton Railway (No. 2 Bill). 
—This Bill came before Mr. Campion, the Examiner, for proof of 
compliance with Standing Orders, on Monday. Memorials alleging 
non-compliance bad been de posted by the Marquis of Salisbury 
and Sir Walter Phillimore, but an arrangement having been come 
to between the parties, there was no opposition, and the Bill will 
therefore go forward for first reading. 


Metropolitan Water Board and Private Bills.—The Metropolitan 
Water board has decided to petition against the following Bills 
unless the promoters agree to insert clauses for the necessary and 
proper protection of the Board'e maine, pipes, and g: neral distribu- 
tion works :—London Southern Tramways Co., Ltd.; Metropolitan 
Electric Tramwsys; Great Northern, Picoacilly and Brompton 
Railway, No..2; Charing Ого, Euston and Hampstead Railway; 
Hammersmith, City and North-Hast London Railway ; Baker Street 
and Waterloo Railway; North-East London Railway; Croydon 
Corporation; Metropolitan Pneumatic Dispatch Co.; Administra- 
tive County of London and District Electric Power Co.; Hast 
London and Lower Thames Electric Power Co.; County of London 
Electric Supply Oo., Ltd.; Metropolitan Electric Supply Co., Ltd. 
(Acton District). 


аз we did, there could be no flash outside the cover. 


LEGAL. 
PmiLLIPS v. Kixcerosm, Мптвв & Co. 


MI. Justion RiprLmv sitting, with a special jury, in the King’s 


Bench Division on Monday, and the two following daye, heard an 
action by Mr. Lionel Phillipe against Messrs. Kingston, Miller and 
Co., contractors, of Oxford Street, for damages for alleged negligence. 
Plaintiff contracted with the defendants to erect for him a tem- 
p supper room at the back of his house in Grosvenor Square 

July, 1903, when he was giving aa entertainment, for which 
Madame Melba and other artiste had been engaged. On the night 
of the entertainment the room was barnt down, in consequence, 
as plaintiff alleged, of defendants’ negliger ce. 

Sir Edward Clarke, K.O., Mr. Bankes, K.O., and Mr. Graham 
=) ea for the plaintiff, and Mr. Dickens, K.O., and Mr. G. 

allace for the defendants. 

Bir E. CLABKE said the supper room was erected on the 
leads covering the lower pert of the premises. The defendants 
handed over tbe constraction of the room itself to Messrs. Simmons 
and Bons. All they did themselves was to supply chairs, silver, 
glasses and otber materials for the su . The supper room 
was а wooden structure, covered arid lined with canvas and hung 
with art muslin, and lit by electricity. It wasa most fortunate thing 
that the tire occurred when it did. Had it taken “place later, there 
would probably have been a most appalling disaster. Jost before 
half-past eight the lights were turned on for Mre. Phillips to see the 
effect. Bhe went back at once into the house for dinner, bat before 
she got to the dining-room there was an alarm of fire, and in 
10 minutes the structure was destroyed, and the house itself was 
only saved with difficulty. The workmen bad to fly for their lives, 
and were unable to save their hate and coate, 

The evidence of Mr. and Mrs. Phillips and Mr. Miller. manager 
of the defendant firm, taken by deposition, was read. The latter 
stated that he knew nothing about electricity, and could say 
nothing about the lighting, which was entrusted to Meses 
Simmons. 

Mr. T. J. Вовки, of Rorke Bros, electrical engineers, Jermyn 
Street, said he haa made an inspection after the fire. He found 
that there had been 155 lampe, of which 18 were full-sized electric 
lampe, and there were four electric fans. There were altogether 
eight double-pole safety fuses—19 8-с.Р. lamps to each pair of fuser. 
The fact that there were a large number of lamps upon опе cirenit 
increased the risk of fire. A recognised allowance was 10 lampe to 
each circuit, and this should not have been exoeeded. Prom 
samples which he took away he found that there were foar oon- 
ductors, each containing 70 strande, brought into each miniature 
lampholder. In employing the looping system in such circum- 
stances great care was necessary, as if one or more wires were left 
loose, the holders being so small and the openings so close together, 
a short circuit wss almost sure to be setup. In short, the system 
employed gave 137 points of danger. The risk would have been 
enormously reduced by wiring the lamps two or three in series, and 
there would have been no difficulty in doing that. He should never 
have sanctioned an arrangement of hanging 200-volt lamps among 
mualin. 

Oross- examined: The looping system was not dangerous in itself, 
but became so when, miniature lampholders were used. If ths 
lamps bad been 5-0.р., it would have been improper to bave a 


circuit of 20 lamps at a voltage of 200 and а current of 2 amperes 


with two fuses, one in each wire, because the amount of wire and 
the loose ends in the lampholder had to be considered as well. If 
there bad been 10 lamps, the fuse could have been smaller, and 
would have gone with more сс: tainty. 

Further cross-examined, Witnuss said the looping system was 
adopted tosavetine. In any lamp, whether used in the tree or the 
looping system, there must be points of danger because the wires 
must be bare where they went into the porcelain. There would be 
the same danger in a lamp with two wires instead of four, but to a 


less extent. The result of a short-circuit would be a flash and a 


miniatare explosion, and the fuse would go, usually instantaneously, 
bat not always. 

If you took care to take the insulated wire inside ean 

ving 
regard to the fact that our wires were protected in this way, i 
the looping system more dangerous than the tree?—The looping 
system used in a modified manner with large lampholders is not 
dangerous. | 

Supposing the distribution of the lamps does not increase the 
amount of current beyond the normal, now does it. matter how 
you distribute the current ?—From the point of view. of the fuse 
going it does not matter. 

Woy do you want more than one fuse at each pole,?— Because 
you can taen use a much thinner wire, and that makes the system 
safer. When the fuse goes the fault that has caused it to go may 
at the same time cause a fire. | 

Not if it is in the holder ?— Yes, it will. 

The risk is the same in every system. Do you agree with that? 
Not in such a structure as this, when one must have had the fuse 
wires thinner. | | i 

The rules of the Institution of Electrical Engineers say that you 
can have three am and so long as you do not exceed that, ali 
you require is a fuse on each pole. I point to the rules. of the oom- 
pany supplying the place with electric light. an 

Do you disagree with the rules of the Institution ?— When lamps 
are used among drapery, yes, I do. The rules were never drawn 
up for temporary lighting. Witness added that his theory was that 
there was a flash in one of the lampholders which communicated 
m елшш or it might have run back on the silk covering of 

= : 
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Re-examined : In each installation, if everything was done per- 
fectly, there was no fire. Fire оооштей when something was done 
imperfectly. Some systems increased the risk of danger, because 
of the ty of something being done imperfectly. The system 
adopted in this case was one in which the risks were great, and the 
large number and sz all size of the lamps increased tho risk. 

Оо). Свомртон, O.B., R.E., M. I. O. E., &., said he bad also made 
ы examination after the fire. He should say that the fuses, though 
sufficient for a safe system, would be a source of danger, and would 
not protect the system employed in this сазе. Fusea were no pro- 
tection in the case of a short circuit, which oocurred when two, very 
small wires—No. 40's in this osse—formed a bridge or short 
circuit across the terminals of the lamp. Не had, himself, 

an installation similar to one of the circuits used 
the present case. Не had wired it as carefully as possible, 
bet immediately he switched on a current of 200 volts, there was 
an explosion in one lamp, and it set light to a piece of cotton wool 
2 in. away. Не put in a new lamp and switched on again, when 
another lamp went in the same way. He repeated this a third 
time with the same result, The cause was that it was a moral 
impossibility to twist together 140 No. 40 wires, and push them 
into the small hole in the socket without leaving ove or two behind. 
A slight movement or oscillation of the lamp brought the loose 
ends into contact, and caused an explosion. It was not possible to 
ensure safety in using this system with small lampe. It introduced 
amazimam of risk. In his model installation, in no case did the 
fuse go, though he ured а 7-awpere fuse. The fact of the point of 
danger being under the cap was an additional objection. When 
there was drapery near incandescent lampe, great additional pre- 
actions must be taken, and the possibility of a flash of any 
description must be diminished as much as possible It was for 
that reason, that he was so strongly of opinion that the looping 
tem should not be allowed in а case of tbis kind. The cap 
woald afford no protection. It acted as a gun, projecting the 
fash in une direction, and rather farther than if there was no cap. 

Ceoss-examined : He had never heard of the looping system being 
med with very small lampe. 

Do you suggest that it would be gross ignorance in an electrician 
ol experience if he said tte looping system could be safely used ?— 
Yes. Itshould only be allowed, if at all, where there was no risk of 
danger in the case of a flash. The looping system used in connection 
with small lampe was not contemplated when the rules of the 
LE.B. were drawn up. It was only introduced as a slipshod 
practice of wiremen two or three years ago. 

A circuit was here handed up in which calico was twisted round 
the conductors. 

The Wirnxss: This is very interesting. I did not know it had 
calico twisted round the whole length. That is what caught fire. 
You have given me information which I was unaware of before. If 
that resembles exactly, the circuit put up, I have an additional 
senson for saying it was diabolically dangerous. 

World not the fault, if any, bave shown iteelf during the previous 
tests ?— No, i$ does not follow at all. It is entirely a matter of 
chance when the Jamp goes. Tests are useless. 

Re-examined: He did not think any fire insurance inspector 
would have passed this arrangement. 
Expert evidence was also given by Mr. Jas Swinburne, M. L. E. E. 

Por the defence, evidence was given by Влмовг, Walres, fore- 
man in the employment of Messrs. Simmons Bros., who said the 
whole of the fittings were put together and tested in the shop for 
balf-an-hour. . There were six circuite of 20 5-О.Р. lamps in the 
room, and there were in addition some eight on the staircase. 
There were in all 18 sirgle-pole fuses. Witness went into the 
room with three assistants after the lights had been turned on. 
One of the men said, “I smell something burning. Switch off.” 
Witness immediately switched off, and looking up saw a biack 
patch, the size of the palm of his hands on the muslin. 
previously noticed that smoke was coming from the direction of the 
electric fan which was working at the time. The man beat on the 
muslin with his bands, and it at once buret into flame. 

Oross-examined: There would probably have been no flame if 
Brown bad not beaten upon the muelin. Simmons Bros. carried on 

dane at Newton Street, High Holborn. Не denied that 
plaintiff's batler pointed out to him that there was a danger of fire, 
and that he replied that there was none, and further that if set 
slight the muslin would not blase. He was, however, of opinion 
that it would not blame. He had never seen muslin ablaze before. 


(The remainder of our report will appear next week. On 
Wednesday the jury returned a verdict for the defendants on both 
re m the counterclaim. Judgement was entered 

J. 


О’'Совнов v. THompson & Co. 


Ox tbe 204 inst, at Manchester Assizer, before Mr Justice Walton, 
the сме of O'Connor v. Thompson & Co. was heard. The 
paistit, a labonrer employed by tbe British Westinghouse Electric 
d Manofactarimg Co., Ltd., was engaged in loading scrap iror, 
‘applied by the defendants, into a cupola, when an explosion 
«card, plaintiff ae a result losing the sight of his right eh e and 
injering thas of bi g left. 

И was asserted, by plaintiff that an unexploded cartridge such as 
Wee wed for bree Wiking up scrap ігор, bad been left in а piece. 

disagreed and were discharged.  . 


Tas Mawcumermm CORPORATION AND VIBRATION. 


Тнв Manchester Corporation appeared as defendants in an action 
in the Lancashire Chancery Oourt at Manchester, on January 30th, 
before Vice-Obanoellor Sir В. Hall, K.C. Mr. Barlow, the plaintiff, 
sought to restrain the Corporation from committing a nuisance to 
his property by vibration from the Dickinson Street electricity 
wor 

During the bearing, it was stated that the action first came on in 
February, 1903. The Corporation bad since that time experimented 
at considerable expense with the generating plant in the station, 
with a view to remedying the vibration trouble, but without 
success. They had since decided to substitute two steam turbines 
for certain otber plant, but the contract had not yet been com- 
pleted. The present application was that tho trial of the action 
ehogld be fixed for a date earlier than March 28th. 
After considerable argument, the Viom-CHANCELLOR said that 
plaintiff must have a reasonable time in which to observe the effect 
of the alterations now being made, and it was ultimately agreed 
that the trial should stand over till the first Tuesday in 1906, the 
existing undertakings to be continued in the meantime. 


ACTION AGAINST Tramway CONTRACTORS. 


AT the Coventry County Court on the 7th inst., Alfred Fretton, of 
Coventry, sued Messrs. Robt. W. Blackwell & Co, contractors for 
the Coventry Tramways Co.'s extensions in that city, for damages 
for personal injuries received while motoring along a portion of the 
road under reconstruction. ‚ 

The evidence as to the lighting of the roads was very conflicting, 
and after a lengthy hearing the jary found for the plaintiff, 
damages being assessed at £10. Judgement was entered ac- 
cordingly. 


Can ACCIDENT Ст,лІМ& IN MANCHESTER. 


AT the Assizes now being held three cases have been tried, in 
which damages have been awarded for persons! injuries arising out 
of tramcar accidents. The first was а case in which George Cross, 
а cab proprietor, was the plaintiff. On August 18th last he drove a 
bank official from Victoria Station, with three boxes of ballion, to 
the Manchester and County Bank in King Street. In Cross Street 
the cab was run into by a disabled bogie car, which was on its way 
to the depót at Cheetham Hill, and which got out of control in 
descending the slight incline near the junction of Cross Street with 
Albert Square. The car was not coupled up with a second car, 
which was pushing it forward, and the brake could not be applied 
because the handle was entangled with the trolley rope. The Oor- 
poration admitted negligence, and the jury awarded the plaintiff 
£500. 


In snother case also negligence was admitted, and a Sheriff's 
Jury was empanelled to aseess the damages. The plaintiff was a 
married woman, named Wiggins, who claimed compensation for 
injuries sustained in a collision between two cars in Bury New 
Road. The accident happened on July 27th last, and arose through 
one of the cars not entering a loop in sufficient time to allow the 
other to pass. They collided and became interlocked. Both were 
heavily laden with paesengers. The plaintiff was severely injured. 
The jury gave her £400. 

Hdd third case the Corporation did not figure as defendants, 
although an electric car was concerned in the accident. On 
May 16th last, one of the Palatine Road large bogie cars was turning 
out of Mosley Street into Bt. Peter's Square, when a lurry belonging 
to the London and 1 вагт y Barrie pis ud 

llision was of the teet ible description, 
indired : B The traf at that point 


Between ы two agg o 
and a were сап 6 y was 

woman Miss Florence. Taylor—received terrible injuries, 
including a compound fracture of the left leg and a broken 
jaw. She sued the London and North-Western Reilway Oo. for 
damages. The company endeavoured to prove that the blame rested 
witb the driver of the electric car, and not with their lurryman. 
The jury, however, found for the plaintiff against the railway com- 
pany, and awarded her £679. Judgement was withheld pending 
the settlement of some points of law. 


FouRLONGEBR v. Lospox ELBOTRIC SUPPLY CORPORATION, LT». _ 


Ix the King’s Bench Division of the High Court of Justice on 
Tuesday, before Mr. Justice Darling and a special jury, the case of 
Furlonger v. The London Electric Supply Corporation, Ltd, which 
was an action arising out of a fatal accident at the defendant 
works, came on for hearing. Mr. Germaine, K.C., and Mr. Cairns 
were counsel for plaintiff; and Mr. Pickford, K.O., and Mr. 
Bailhuche appeared for the defendant company. 

Mr. Оввмл1ки paid the action was brought under the Workmen's 
Compensation Act, and the plaintiff was the fatber of a youth who 
met his death in the defendants works. The defendant com- 
раоу had in Blackfriars Road a sub-station, where the youth was 
employed asa cleaner. Thesub-station was connected with tbe main 
station at Deptford, and it bad the usual appliances for converting 
the high-pressure current which entered it at 10,000 volts to 
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2,000 volts, and then conveying it to places wbere it was used. 
Such a current was, of course, sufficient to cause death to anyone 
coming in contact with it, and the greatest care was necessary to 
protect the people employed in the place from injary. There were 
a number of converters which the young man had to clean and dust 
every morning, and on March 4th last year, whilst he was eo em- 
ployed, he fell down and caught bold of a live wir’. He was 
picked up insensible, and taken to a hospital, where it was found 
necessary to amputate one arm and two legs. He died, and his 
parents now *rought the action to recover damages on account of 
the alleged negligence of the defendants in not efficiently protecting 
the live wire. The father, the present plaintiff, applied to the com- 
pany for compensation, and they offered to pay reasonable funeral 
expenses and medical attendance, if any, and compensation under 
the Workmen's Compensation Act, if they were satisfied that he had 
left anyone dependent upon his earninge. Plaintiff's solicitor asked 
for £500 compensation, which he said he considered very moderate, 
but no settlement having been arrived at, the present action was 
bronght. 

The PraiNTiFF, Maurice Farlonger, and his wife, were called, and 
said their son’s wages were 9s. per week, out of which he paid them 
8з. weekly for hie board. 

FF, in auswer to his LoRDpsHiP, admitted that he had 
claimed £500 damages on tbe advice of his solicitor, who said that 
that was a moderate amount. Не did not think the offer to pay 
funeral expenses, &c., was sufficient. 

Mr. GTA said thet, under the circumstances, it was impos- 
sible to prove damage, and he could not carry the case any 
further. 

His Гововнір expressed the opinion that plaintiff bad been very 
ill-advised to bring the action, as he was unable to prove either 
negligence or special damage; the deceased was only bringing 
into tbe house 8s. per week, out of which no profit could be made. 
Plaintiff's solicitor should have known better than to say that he 
considered £500 a moderate claim under the circumstances. If 
plaintiff would take his advice, he would see what he could arrange 
with the defendant company. 

Mr. GEBMAINE agreed, and the case was withdrawn on this under- 
standing. | 


AOTION AGAINST THE PoSTMASTER-OENERAL REGARDING 
UNDERGROUND TELEGRAPH CABLES. 


An important point was raised in Hamilton Sheriff Court, on 
Thursday, the 2nd inst., in regard to the power of the Postmaster- 
General. A petition was presented to the Court by the District 
Committee of the Middle Ward (Lanarkshire County Council) 
seeking to interdict the Postmaster-General and the Lord Advocate 
from laying telegraph cables in the highway at Uddingston and 
Bothwell.  Petitioners complained that, in contravention of the 
permission granted them in connection with the laying of the 
undergrouud telegraph cables between London and Glasgow, the 
respondentes were laying the cables too near their water piper. Mr. 
Pitman, advocate for respondents, opposed the granting of an interim 
interdict, holding that the Sheriff Court had no jurisdiction over 
the Crown. After discussion, respondents agreed to lodge answers 
in the usual way, an undertaking being given that notbing further 
in connection with the laying of the cables would be done for a 
fortnight. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, fc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy of 
she views which he may express.) 


t OLD SUBFCBIBER ” writes :—" Will you kindly inform me in this 
week's Review whether a private generating plan“, consisting of steam 
engine, dynamo, battery, and motor for pumping, comes urder the 
Factory and Workshops Act? If so, will you please let me know 
all particulars, and what to do to comply with the same.” 


„„ By the Factory Act, 1901, it is provided that the expression 
non-textile factory includes electrical stations,” that is to say, any 
premises, or that part of any premises, in which electrical energy is 
generated or transformed for the purpore of supply by way of trade, 
or for the lighting of any street, public place or public building, or 
of any hotel, or of any railway, mine or other industrial under- 
taking” (S. 149 ard Sched. VI., Pt. I., Sec. 20). Non-textile 
factories are, of course, subject to the provisions of the Act, but itis 
exceedingly difficult to say whether the plant used by “Old 
Subscriber" ie really а non-textile factory within the 
meaning of tbe above section. It seems that the section 
is really directed to the inclusion of premises where electricity is 
generated for lighting purpores, i.e., for the purpose of supplying 
electricity to consumers for a price to be paid by them. It does not 
appear to apply to the case of a man who generates electricity for 
his own purposes on his own premises, unless, indeed, his works 
come within the meaning of the expression “ industrial undertaking.” 
From the facts which “ Old Subscriber " states, however, it does not 
appear that he has any intention 6 supplying electricity to other 
persons. If this be the case, it is conceived that he will not be the 
owner or occupier of a factory within the meaning of the Act of 


1901. Having regard to the view thue expressed, there is no 
occasion to specify the duties and obligations of the owner or 
occupier of a factory. 


eee 


BUSINESS NOTES. 


Machine Tool Accessories. — Messrs. Edward G. 
Herbert, Ltd., engineers, of Rosamund Street East, Manchester, 
have sent us particulars of their Vee cramps and blocks and box jiga. 
The former device, see fig. 1, offers a secure method of correctly 
fixing shafting, &c., for the purpose of cutting keyways without 
interfering with the holding-down bolte at every setting. No loose 
plates and packings are required, and the shaft rests on a horisontal 
planed surface, so that its parallelism is ensured. The Vee blocks 
are made of gcod quality cast-iron, and are accurately machined 
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and scraped. The box jigs (fig. 2) form an exceedingly handy 
attachment for machine tool work, it being possible by their use to 
drill or machine at one setting of the work, any surface parallel to 
the several sides of the jig, which is, of course, accurately machined 
and squared. The latter device will frequently save the making of 
special jigs. 

Electric Fittings Show-Rooms.— We have already 
made certain references to the new electric light fitting and heating 
show-rooms which have bren fitted up by Messrs. Falk, Stadelmann 
and Co. Ltd., at 83—87, Farringdon Road, E.C. Last Friday, 
together with a number of others interested in such matters, we had 
an opportunity of having a look round the premises for ourselves, 
and we were certainly most favourably impressed with the very 
excellent and artistic display of electric light fittings made in various 
attractive styles. There ате many well-arranged show cases, and the 
effecta produced by proper attention to silk and glass shading were 
seen to the best advantage. An exhibit of electric cooking and 
heating appliances, whose chief chsracteristic is that they are easily 
repairable if necessary, was on view. Messre. Falk, Stadelmann 
have recently taken over this section from another firm, as already 
announced. A Jarge assortment of telephonic apparatus was also 
on exhibition. There is no need for us to enlarge further, as we bave 
already described a number of the designs of fittings which are on 
show, but we think that consulting engineers and installation firms 
should bear in mind that these show-rooms—which are quite аз 
effective as any of the kind that we have seen—are open for their 
own and their clients’ inspection at any time, and tbat much has 
been done on these premises to aid the customer in choosing the 
particular fitting that he requires for particular surroundings. 


Lamp Tests.—We have received the following letter on 
this subject :—'' Dear Sir,— Referring to the notice which appears 
in tbis week's paper in connection with the independent tests just 
concluded by tbe Westminster Electrical Testing Laboratory, of 
York Street, Westminster, we would ask you to be good enough to 
mention that the A.E.G. make (Electrical Co., Ltd.), which is 
a foreign one, comcs out almost as well as the best Englieh make, 
aod infinitely better than the average make of the various manu- 
facturere. Therefore, taking into account that the price of our 
lamp is very little above half the price of the best English make, it 
is evident that the advantages are to be claimed fot the former, as 
consumers can better afford to replace the lamps, considering the 
cost of the вате. — Yours faithfully, Tae ELECTRIOAL Co., LID., 
LAMP DEPARTMENT." 


Paterson Purifiers for Power Plants.—Among the 
orders recently executed and received by the Paterson Engineering 
Oo., Ltd. for their feed-water purifiers are the following :— 
Mesers. Babcock & Wilcox, Ltd., for H.M. Dockyards ; Pembroke, 
and Gosport: and Fareham Tramways;  Mesers. selliss aod 
Morcom, Ltd., for their Ledeam Street Works; Messrs. Danke and 
Oo, for Н.М. Dockyards, Chatham; The Electric Con- 
struction Оо. (2) for Н.М. Dockyards, Gibraltar; The 
Mirrlees Watson Co., for Partick Electricity Works; Mesere. 
Crompton & Co., for Ultadunga Station, Calcutta; The Earl 
of Rosslyn's Collieries Oc., Ltd.; Messrs. Sbarp & Sons, Baltic 
Saw Mills, Dartford ; Messre. Busbridge & Co., Paper-makers, Kent ; 
and other private firms. 
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The London Building Aets.—On Monday there was 
held in London a conference of representatives of the City Corpora- 
tion and the Metropolitan Borough Councils, at which resolutions 
antagonistic to the London Building Acts (Amendment) Bill of the 
London County Council, and advocating the reference of the whole 
subject to a Royal Commission, were passed. 


Bankruptcy Proceedings.—A first and final dividend 
of За. 6d. in the £ is payable on February 14th in re B. G. Hodges, 
electrical engineer, Derby (D. Sibbald, 23, St. James's Street, 
Derby, trustee). 


The * Positive " Rail Anchor.—This is an attachment 
which has been patented by Messre. Walker & Grant, and is intended 
to meet the demand for a simple anchor attachment for tramway 
rails. It will be seen from our illustration that the anchor is built 
up of “I” section, with belts along the edges of the top flanges. 
It is securely fastened to the sail by means of heavy clips driven 


"PosrrIvE" RAIL ANCHOR. 


on ina direction parallel to the rail. The device, which can be 
made of any size, obviates any drilliog of the rails, and is so simply 
attached that its application to existing tracks should be a com- 
paratively small matter. It bas the farther recommendation 
that it is cheap. Mesers. Nayler Bros, Ltd., of Golborne Iron- 
works, Golborne, Lancashire, are the makers. 


Dissolutions and Liquidations.—A petition for wind- 
ing up Messre. Bryan, Donkin & Clench, Ltd., presented by Messrs. 
John Cameror, Ltd., is to be heard on Tuesday, February 14th, in 
London. 

Messre. Т. A. Rose, L. E. Allen, and Е. Н. Sengler (Rose Electric 
Lamp Co., 56-57, Aldermanbury, Е.С ), have dissolved partnership. 
Mr. Allen will attend to debts. 

A meeting of the British Electric Works, Ltd., is to be held at 
5, Fenwick Street, Liverpool, on March 9th, to hear an account of 
the winding-up from the liquidators, Mestre. H. E. Abbott and 
W. C. Spencer. 

Messre. E. Frowine and Н. Resell (New Electric Novelties Co., 
dealers in electrical goods, 20, Paper Street, Е.''.), have dissolved 
psrtnership. Mr. Frowine will attend to debte. 

Messre. J. B. and F. Rowcliffe (Atlas Engineering Co., engineers 
and tool makers, Levenshulme, near Manchester), have dis- 
solved partnership, as from October 19th, 1893," says the London 
Gu zette. 


Single-Phase Motors at Burton.—The Hicctricity and 
Tramways Department bas lately had a large number of applications 
for motors, and Mr. P. J. Pringle, borough electrical engineer and 
tramways manager, bas sent us particulars of some of them. The 
more important are as follows:— ' ` 

Timber Mill.—Motors of 71 н Р. are being installed, these takiog 
the place of an existing steam-driven plant. Тһе motors consist of 
two 30 в.р. Siemens-Schuckert, опе 10-н.р, and one 1-н.р. Faller- 
Wenstrom. They are used for driving circular saws, planing 
machines, &c. 

Large Stores.—A 4-H P. Langdon-Davies motor for driving a 
hoist has lately been installed, and thecconomy of this is such that 
the owners will extend the instsllation to some 25 m P. altogether, 
the motors driving two koiste, a passenger lift, bread and cake- 
making machines and cnoling fane. 

Butcher's Premises.—. A 74-н.р. motor has been installed for driving 
refrigerating compressing plaat. 

Contractor's Works —In a building workshop а 5-н.р. motor has 
been put down for driving a circular saw, and a 74-H P motor for a 
mortar mill There will probably be added a further 5-H.P. motor 
for driving & planing machine. 

The total horse-pawer connected, with the applications in hand, 
amounts to 271 н.г, The electrical exhibition held last summer 
has done a great deal towards bringing about the large increase in 
the applications. The connections in motors 15 months ago only 
amounted to 60 x р. The total equivalent in 8 с.р. lamps, motors, 
&c., connected; with the applications in hand, shows au increase in 
the past 12 months of 35 per cent. Mr. Pringle is to bə congratu- 
lated on this remarkably rapid increase in the connections. Burton 
is a busy industrial town, and when the economy and convenience 
of siectric driving are fully realised by the brewers and other large 
employers, there should be a splendid prospect before the electricity 
. department, 


The Harman Electric Hoist.—This hoist has been 
designed to meet the requirements of builders and contractors, 
&c. ; it is light and portable, and at present is made in two sizes, 
to lift 8 cwt. and 20 cwt., at speeds of 80 ft. and 100 ft. per minute 
respectively. The smaller sizə ia fitted with a 3-в H P. motor 
coupled direct to the worm gearing, which runs іп an oil bath, the 
whole being compactly arranged on;a cast-iron base. The second 
size is fitted with a 10-в нр. motor. The gearing is all machine 
cut, and the worm shaft is fitted'with ball, thrust bearings, to reduce 
friction'to a3minimum. For control purposes the makers supply a 
simple form!ofiliquidicontrollor.g Anlautomatie? magnetic brake is 


HARMAN ELECTRIC Horst. 


fitted to tho hoist, acting upon the coupling between the motor 
and gearing, and apart from the brake, these hoists are absolutely 
self-sustaining, thereby greatly reducing the risk of accidents. This 
hoist has many advantages over the frictiom hoist which has hitherto 
been very largely used in the building trade, among these being 
the fact that the motor is only running while the hoist is actually 
at work. We understand from the makers, Messra. R. Harman and 
Co., of 10, Westmoreland Buildings, Aldersgate Street, EC, that 
this speciality is meeting with considerable success among users. 


Country House Lighting.—We have on previous 
occasions published part:culars of self-contained electric lighting 
plants for country houses, as made on the Continent. We now 
have pleasure in describing a system devised by Mr. A. E. Farrow, 
chief engineer of the Windsor Electrica! Installation Co., who has 


PETROL DYNAMO AND SwiTCHBOARD For Country HocsE 
LIGHTING. 


designed and put down a large number о! such plante. The accom- 
panying illustration shows the arrangement of the plant for a 
capacity of 70 lights, consisting of a high-speed petrol or oil engine, 
such as is used in motor- cars, directly coupled to a dynamo, oceapy- 
ing a floor space of only 5 ft. x 2 ft. 6 їп. That is, the high-speed 
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plant takes up less than a twentieth of the space that the old- 
fashioned plant of tbe same output would occupy. Moreover, the 
cost of the new style is only about half that of ithe old. The ligbte 
are perfectly steady, even if running without a battery, and as the 
engine is always ready to start at а moment's notice, the battery 
capacity can be halved, thus effecting a further saving both in floor 

and capital cost. A further advantage is the obvious facility 
for charging the batteries of electric automobiles. The plant can 
be put down in almost any odd corner, instead of having, as is very 
often the case at present, a special building set apart for its sole 
use. The plant is designed from patents held by the Windsor 
Motor-Oar Syndicate, and the Windsor Electric Installation Co. are 
prepared to carry out the complete lighting of country houses 
on their system. The cost per unit of electricity is very low, and 
arrangements can be made to install and maintain a plant at a fixed 
price per annum. 


“Igranic” Rheostats.—The Sturtevant Engineering Co., 
Ltd., of 147, Q«een Victoria Street, E.C., have recently added a 


number of improvements to their single and double automatic 
motor-starting rheostats, and are now placing on the market their 
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latest;designs under the‘name of the Igranic q starting rheostats. 
The conditions which control the design of s first-class starting 
rheostat have altered during the past two or three years, mainly 
because corporations and supply companies have been raising the 
voltages for power supply, and it is to meet these that the 
improved type has been produced. The Igranic“ starting 
rheostat consists of a black enamelled slate front having the con- 
tacts, between which the scstions of resistance are connected, 
mounted upon it, and a cast-iron ventilated resistance box. The 
contacts are of two sorts:—(1) The button contact, which is used 
for currents not exceeding 55 amperes; аһа (2) the renewable con- 
tact, which is segmental in shape, used for crrrents exceeding 55 
amperes. All switches down to the smallest size cau ъс fitted with 
these renewable segments, if required. The rheostat Nonts are 
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Fig. 2—SxMI-ENCLOSED ТҮРЕ. 


made in two patterns, one fitted with automatic no-volt release, 
which allows the contact arm to return to the off position, in case of 
failure of supply ; and the other fitted with automatic no-voltage 
release and overload cut-out, the overload coming into action when 
the current exceeds a predetermined amount. The front is pro- 
vided with suitable terminals for taking the main cables, and a 
terminal is also provided for taking the connection from the shunt, 
in the case of shunt-wound machines, to the no-voltage release coil. 

The principal feature in connection with the ''Igranic" starting 
rheostat! is the arrangement of the resistance box. The slate front 
described above is screwed to a cast-iron box and insulated there- 
from by meahs of insulating washers and bushes. The resistance 
material is wound upon asbestos tubes, the latter being sup- 
ported by specially formed porcelain insulators. This method 
of construction has proved by long experience to be most satis- 


factory, and provides a non-combustible, well-ventilated, highly- 

insulated resistance. The insulators are held in specially arranged 

orated supporting strips, thus ensuring a very high insulation 
tween the resistance material and the metal box. 

The connections between the contacts on the slate front and the 
sections of resistance are made by means of specially formed clips, 
the connections all being made in chambers at either end of the 
resistance box. Thie arrangement has the advantages that there 
are no internal connections in the resistance box, and every joint 
can be inspected at a moment's notice. 

The top, bottom and sides of the cast-iron resistance box are 
covered by perforated sheet metal, held in position by spring clips 
at the corners. It is, therefore, possible to open up and inspect the 
resistance box without removing a single screw, and without 
requiring any special tools. The “Igranic” starting rheostats are 
manufactured throughout at the Startevant Engineering Оов 
London factories, with first-class materials and workmanship, and 
can be supplied in three patterns :—The open type, illustrated here- 
with; the semi-enclosed pattern, also illustrated, provided with a 
metal cover to protect the operator against contact with any live 
parts; and the totally-enclosed pattern, which is suitable for 
positions where dust, &c., would interfere with the working of tbe 
rheostat. They can be supplied suitable for series, shunt or com- 
pound-wound motors. 


New American Electric Motor-Cars.— Our New York 
correspondent writes :—' At the New York Automobile Show, held 
on January 14th—21st, electric vehicles were much in evidence, 
and in sufficient variety of size and price to suit every possible 
need, from the two-passenger runabout at £170 to the eight-pas- 
senger private omnibus at £1,200, and from the light delivery cart 
at £250 to the five-ten wagon selling at £850. e tendency in 
pleasure vehicles is towards graceful design and luxurious acces- 
sories, and in commercial vehicles towards simplicity. Electric 
pleasure cars are now fitted with incandescent pe inside and 
out, electric signals between the occupant and the driver, electric 
cigar lighters, electric heaters and electric fans. The feature of 
commercial vehicles is that the batteries, motors, gearing and wiring 
are all placed beneath the frame. A typical wagon supplied to the 
New York Edison Oo. has a load capacity of 21 tons, а speed of 
8 miles an hour, and a radius of 36 miles on a single charge. It 
has two direct geared motors and a battery of 42 Exide cells of 15 
plates. A lighter vehicle ordered by the Philadelphia Electric Co, 
has а capacity of 1 ton, a speed of 11 miles an hour and a similar ` 
motor and battery outfit. One manufacturer has sold recently 
nearly 200 electric carts and wagons in New York City, one large 
department store having bought 17 cars, and hundreds of others 
have gone to all the important cities in the States. A £200 run- 
about on exhibition, weighing 6 cwt., carried two passengers 15 
miles ao hour for 40 miles, with a 12-cell battery. An old- 
established carriage firm has gone largely into the manufacture of 
electric cars, and claims for average street conditions, which are 
very bad in most American cities as compared with England, an 
average cruising radius of from 30 to 50 miles.” 


Electrical Trades Union Meeting.—The Electrical 
Trades Union held a public meeting at the White Hart Hotel, Acton, 
on Thursday, the 2nd inst. Among those who took part in the pro- 
ceedings were Mr. James Macdonald, secretary of the London Trades 
Council, Mr. A. Ewer and Mr. J. Pearce, general secretary and 
president respectively of the Electrical Trades Union. A resola- 
tion was moved condemning the employment of cheap labour spo 
the electrification of the London railways, and it was stated that 
meetings were being arranged in support of the movement in 


various parts of London. 
Cape Town Industrial Exhibition.—The 7imes 


announces that it has been decided to close the Oape Town 
Industrial Exwjbition on February 28th. 


Trade Aünguncements.—Messrs. John M. Henderson 
and Co. have eáablished an office at 26, Victoria Street, 8.W. 
Messrs. HendersoÁ whose works are at Aberdeen, are specialists in 
cable- and conveying devices, cranes, rock drills, &o. 

Messrs. Whittaker Rros., Ltd., of Dudley, have opened a branch 
office at 50B, New Ва. Birmingham, owing to extension of 
catalogues and terms to that address. 

esers. C. B. Rolls & Co., the’well-known motor-car builders, of 
Lillie Hall, West Brompton, have +ransferred their head offices and 
showrooms to 14 & 15, Conduit Steet W., to which address all 
future communications should be eeot.. ` 


Catalogues, Lists, &c.—Price liss have come to hand 
from Messrs. FxRRANTI, Lrp., Hollinwon Lanos., relating to 
alternating-current ammeters and current, transformers. The 
former are of the induction pattern, the only Qoving part being а 
small aluminium disk; there are no brashes@r moving contacts. 
For sizes above 100 amperes, current transforbere as described in 
the latter list, are used in conjunction with a 1 ampere instrument. 
The company are prepared to make these in y size up to 6,000 
amperes, suitable for any voltage up to 15,000.. » 

The May-Oatway FIRE APPLIANOES, LTD., 92-4, Paul Street, 
Finsbury, E.O., have sent us a nicely got up с, y of their 1905 
publication, entitled “ Automatic Fire Protectio » The May: 
Oatway system of automatic fire alarms is fully дев еј Atten- 
tion is drawn to the recommendations for the provislot of buckete 


'of water; this is almost useless to a sleeping houst.old, bat 


nevertheless this is still laid down by insurance experts. 2 zough- 
out the booklet representative industries are shown, and reféréi. , 
made to facts and figures, and it contains much information o 
interest relating to the question of fire protection. 
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The Кг.вствіслг, Co., Lrp., 162, Shaftesbury Avenue, W.O., have 
sent usa leaflet relating to their Ideal” candle fitting. 

We bave received from Mxzssns. Harpy & Papwonm, Lrp, 
Worcester Foundry, Worcester, some sheets giving full eize sections 
of the manholes and inspection pit covers that they are now 

ing. This is a new departure, and should be of much assistance 
to consulting and other engineers. 

Mmesns. Јонизок & Рнишлрв, Victoria Works, Old Charlton, 
tave sent us a small pamphlet illustrating their specialities in 
cables and junction boxes, &c. 

The ErLmora:c Hratina Co., 3, Holborn Place, W.O., have issued 
a price list of the “Phæaix” electric heaters, of which they 
are the sole manufacturers. Many articles of domestic use 
are priced and illustrated, including cooking ranges and accessories, 
rediators, &o. 

A small illustrated booklet has just been issued by Messes. 
бзанлм, Morton & Co., Lrp., Hunslet, Leeds, describing their 
eystem of eable-ways, cantilever cranes, electric telpherage, aerial 
ropeways, э. 

The Сєиюнивӊлг:, Evectaio Oo., 71, Queen Victoria Street, E.C., 
have jast issued a new canvas-covered edition of their Union" 
steel conduit list. The company states that a satisfactory method 
tor lining the conduit and joint boxes, &c., has now been devised 
by ming a mineral compound, which is spread evenly over 
the interior of the fittings before enamelling; they are then 
steeped in enamel and stoved. Nipples for fitting together, made 
of a nom-rustable alloy similar to type metal, are recommended for 
we with this conduit. Other Union fittings are listed, a new 
departure being in fitting adaptors by means of which oval tubing 
enn be vam direct from the fittings. 

Тип Sownsam Lamp Co, LTD., Park Road, Gateshead-upon- 
Tyne, have sent us pamphlets relating to switch-type fuse 
bozes, gabie sockets and voltmeter switches. These are manufac- 
tured tg Moesars. A. Reyrolle & Oo., Ltd., of Hebburn-on-Tyne, for 
whieh the Sunbeam Lamp Co. act as sole selling agents. 
We маги 0804 the special motor starter of Messrs. Reyrolle, since it 
was раё em She market, has met with much succese, aod that the com- 
pany Вата Serge orders for this particular starter in hand. The first- 
msntiongd company solicit inquiries for these lines. 

A © abet bas come to hand from Messrs. Е. F. Moy, Lin,, 

Shoir double-pole kaife switches, type 49, fitted in cast- 
iom cases, and suitable for pressures up to 550 volte. 

We bave received from Messrs. Corrina Bros., Lrp., Stamford, 
a small eard calling attention to their change of addreas, and also 
giving &., of their electric motors. 

Тив Боск Вшлтне Co., of 24, Braz2nnose Street, Мап. 
chester, Ihave forwarded us a varnished graphic calculation 
sheet, for determining the dimensions of leather belting required 
to tramamié given horse-powers at given speeds. This will doubt- 
less prove a welcome acquisition for the drawing office. 


“ Krames” Patent Resistances.—We have received 
from Meesrs Kramos, Ltd., of Bath, a list dealing with their 
patent electrical resistance pieces. The material used in the 
wansefactsre of these is an electro-ceramic product; it is stated 
to be ifasible and non-inductive. The pieces are made up in 
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* KRAMOS" RESISTANCES, 


the forms off а cylinder covered with mica, and having a non-metallic 
сар аё each end, from which protrades a brass bolt and terminal. 
Each een we gather, can be made with any resistance between 
OS веб 300 ohms; they are АП of one standard візе regardless of 
kigh ep ‘bow resistance. With excessive and continuous overload 
fhe ~-o{stames inoreases until it finally breaks circuit, this interrup- 


— 


tion taking place in the interior of the piece, without any outward 
sign of fusing, &c., and by this it is claimed that no damage can be 
caused to other parts of the circuit. The company states that these 
resistance pieces will carry a light load continuously, but if the load 
is applied for short periods only they will carry a considerably 
heavier one. Our illustration shows a resistance made up of 
" Kramos" pieces. Faller details are given in the company’s list, 
four classes of resistance being mentioned for regulators perma- 
nently under load, for controllers for frequent intermittent loads, 
formotor starters for heavy loads, for short periods with long intervals 
of rest, and for H.T. loads requiring high non-inductive resistances, 
or for the absorption of self-induction currents, 


Callender’s Hospital Fand.—We have received a copy 
of the report of this fund for 1904. The employés of Callender's 
Cable and Construction Co. subscribed in pennies during the year 
£268 in aid of this fund, which is for hospital and distress pur- 
poses, and £76 was received in donations from the firm and others. 
£211 of the fund was disbursed to a number of hospitals, and to the 
Surgical Aid Bociety, &c., in proportion to the call made upon these 
institutions by the members contributing to the fund, and £111 was 
granted to members to tide them over temporary difficulties. The 
existence of such a fund as this must be a boon to many a man in 
the course of a year. 


South Africa. — The South African Customs authorities 
have lately given a decision to the effect that the duty on electric 
wire is to be rated at 24 per cent. ad valorem, and on cat-outs (electric 
fittings) 10 per cent. 


Annual Festivities.— Messrs. Anderson & Munro, elec- 
trical engineers, held their annual gathering and dance on Friday last 
in the Masonic Chambers, Glasgow. There was a large company of 
employés and friends present, It was remarked, as evidence of the 
ever-increasing uses of electricity, that 1904 was the most successful 
of the 65 years of the firm’s existence. 


Warehouse Premises. — Some extensive premises at 
222, Upper Thames Street, Е.О., are to be let on lease, and some 
particulars appear in our advertisement pages to-day. 


Motor Medal.—Messrs. Brown Bros, of Great Eastern 
Street, E.O., inform us that the Brown motor-car has obtained a 
ү medal for elegance over 85 competitors at the Turin Motor 

hibition. 


Brush Contracts.—The following new contracts have 
been booked by the Brush Electrical Engineering Co., Ltd. :— 
Twelve Brush motor equipments for the Swansea Improvements and 
Tramways Co. | 
Fourteen double-deck car-bodies (seven with top-deck covers) ordered by the 
British Westinghouse Co, (for Erith). 


Five car-bodies complete with trucks for the Chatham and District Tramways 
(per B.T.H. Co.). 


Ferranti Contracts.—The Islington Borough Council 
has placed an order for seven 30-kw. single-phase transformers with 
Mesers. Ferranti, Ltd. The same company has also received orders 
recently for three-phase and single-phase transformers from:— 
The Midland Electric Corporation for Power Distribution, Ltd. 
(10 boosters); Bloemfontein Corporation ; Eccles Corporation; 
Messrs. Bruce Peebles & Oo., Ltd., &c. 


Grease Separators.— Messrs. Davis-Perrett, Ltd., of 
18, Fenchurch Avenue, E.C., have just received an order from the 
Dublin United Tramway Co. for one of their electrical grease- 
separating plants capable of purifying 4,000 gallons of greasy water 
per hour. Mr. H. F. Parshall is the consulting engineer. The 
same firm has just installed a large plant at the South London 
Electric Supply Corporation’s Works at Loughborough Junction to 
deal with 8,000 gallons of greasy water per hour, Messrs. Kincaid, 
Waller, Manville & Dawson being the consulting engineers. 


Football Match.—On Wednesday afternoon, February 
lst, а return match was played on the ground of the Reading 
Football Club at Elm Park, between the Reading Corporation Tram- 
ways and the London United Tramways. There was a good 
attendance of the public together with many members of the Cor- 
poration, and a well-contested game ended in a win for the Reading 
men by 6 goals to 0. In the evening both teams were entertained 
through the kind generosity of Mr. Councillor Bull, chairman of the 
Tramways Committee, and after a hearty vote of thanks had been 
proposed by Mr. W. Binne, the general manager and engineer of the 
tramways, which Mr. Bull suitably acknowledged, the remainder of 
the evening was given up to a smoking concert. The above is the 
fourth match played with the London United Tramways Co., each 
club previously winning games on its own ground by 3 goals 
to 2, but the superior combination of the Reading men on F'ebruary 
lst resulted in a more substantial victory. 


Book Notices.—Steam: Ite Generation and Use, 
Fifth British edition. — Messrs. Babcock & Wilcox, Ltd., have 
sent us a copy of their new edition of Steam, which, although 
it deals almost exclusively with their own boilers, con- 
tains so much information of value to the engineer that it is 
well worthy of notice here. 16 may even be said, indeed, 
having regard to the enormous number of B. & W. boilers installed 
in electrical and engineering works of all descriptions, that the 
book largely derives its value from the very fact of its being 
devoted to the two types of boiler made by the firm. Besides a 
number of additional tables and data, and many fresh illustrations, 
including such installations as Lot’s Road, Oarville, Brimedown, 
&c., new information on refuse destructors and superheating has 
been inserted. It is to be regretted, we think, that the 
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section on “Fuel and Furnaces” has not also been revised. 
In this section it is stated that "the rate of combustion 
should be correctly proportioned to the intensity of 
draught, to enable combustion of the volatile gases to be effected. 
Where these conditions are not studied, the unconsumed gases come 
into contact with the boiler heating surface, become chilled, and 
produce soot and smoke."—Quite eo. But what is the remedy ?— 
“ Once the combustion is so impaired as to produce this smoke, it 
cannot be burned, and the only cure is to reduce the rate of firing 
or increase the draught.” The rate of combustion is one thing, and 
the space allowed for it to be completed in is another. The true 
remedy—ample space, with uncooled walls, for combustion to take 
place at a high temperature—is not mentioned. The question of 
superheating also receives unsatisfactory treatment. The value of 
the book as & whole, however, is unquestionable, and we have no 
doubt that Mesars. Babcock & Wilcox will receive a vast number of 
applications for copies. 

Private House Electric Lighting. By Fred. H. Taylor. London: 
Percival Marsball & Co. 1904. Price le. net.— This is a capital 
little work, intended not so much for professional electricians as for 
amateurs, having originally been published as a series of articles in 
the Model Engineer and Electrician. The author describes and dis- 
cusses the usual casing and tubing systems, which always bulk во 
largely in wiring matters, deals with the jointing of wires and 
cables (which really is not nowadays of anything like the import- 
ance that it used to be) and explains the arrangement of lamps and 
switches in the various apartments of a dwelling house. Testing, 
accessories, materials, and the cost of installations are treated of in 
turn, and there is a short section on generating plant. The book is 
a useful addition to the literature on this subject. 

The Pall Mall Magazine for February contains a well-illustrated 
article, by Mr. S. L. Hughes, on the Lots’ Road power station of the 
Underground Electric Railways Co, Ltd. It is written in an 
interesting style to suit the lay public, and a perueal of this account 
of the large undertaking now nearing completion at Chelsea will 
give a good idea of the work entailed, and of the up-tc-date 
methods about to be employed for the running of the Metropolitan 
District, the Metropolitan Railway, and other companies’ trains in 
and about the metropolis. 

“The Imperial Directory and Statistics of Electric Lighting, 
Power and Traction Works in Operation or Projected in Great 
Britain and Ireland, India and the British Colonies for 1905." 
Edited and compiled by C. 8. Vesey Brown. London: Hazell, 
Watson & Viney. 128. 6d. net. 

“Tne American Institute of Architecte’ Quarterly Bulletin." 
October, 1904. Washington, U.8.A.: The Secretary, A.I.A. 

„Science Abstracts.” January 25th, 1905. Vol. 8, part I. 
Sections A and B, and Index to Vol. 7—Section A. London: 
E. & F. N. Spon. 1s. 6d. each net. 

" Petrol Motors" By T. H. Hawley. London: Percival Marshall 
and Co. 1s. net. 

“Telephones and Telegraphs in the United States.” Census 
statistics to December, 1902. Washington: Government Printing 


Office. 
" Elektrische Traktion." By G. Sattler. Hanover: Gebriider 
Jünecke. 420 M. 


We understand that Garcke's " Manual of Electrical Undertak- 
ings” for 1905 will be published in a few days. 


LIGHTING AND POWER NOTES. 


Aberdeen.—The members of the Town Council made 
an inspection recently of the Corporation Electricity Works and 
` the extension of the subway from Holburn Street to Crown Street, 
the length of which is 780 yards; this was built in 13 months 
at a cost of £10,200. The works and machinery, it is estimated, 
cost £250,000. 


Australia,—ADELAIDE.—We mentioned in the REVIEW 
last week that the City Council bad accepted the tender of the 
B.A. Electric Light Co. for street lighting. We gather that for the 
past five years the company has maintained 30 arcs of 2,000 с.р. each 
in the principal streets free of cost to the Council, and that this was 
conditional to their original right to carry wires through the city. 
This agreement expired in Jan ‚ and the Council called for 
tenders for street lighting. The S A. Gas Co. quoted £864 per 

annum and the Kitson Light Co. £1,334, as against £640 per annum 
by the E.L. Co. 


Bacup.—The T.C. is negotiating with the Lancashire 
Electric Power Co. for a supply of energy to the district. 


Belfast.—The question of lighting the streets by elec- 
tricity, where tramway poles are to be placed in the centre, bas 
been considered by the Council and referred back. It was stated 
that by electricity the cost would be £2,094 per annum, against 
£763 tor gas. 

The revenue from the Corporation electricity supply during 1904 
amounts to £28,103, as against £25,496 in 1903, an increase of 
£2,686, or 103 per cent. 


Bo'ness.— The electricity works which have been erected 
by the T.O. were opened on Monday last. The contractors were the 
National Electric Construction Co., and the scheme has cost 
5 Nine miles of cable have been laid for publie and private 

gating. | 


Bognor.—The U.D.C. has received from the B. of T. an 
intimation that the consideration of the question of revoking the 
E.L. Order has been deferred for six months from December 31st, 
last. | 


Carnarvon.—The Corporation electricity works are 
nearing completion. The principal plant consists of two Davey - 
Paxman Economic boilers of 7,000 lb. per hour eraporative 
capacity ; two Peache-L.D. & М. Co. 100-kw. generating sets; a Hart 
battery of 400 ampere-hours capacity, and a Green economiser, 
Cables have already been laid in the principal streets, and it is pro- 
posed to extend them along L'anbeblig and South Roads and St. 


David's Road. The supply is arranged on the three-wire continuom- | 


current system at 460 volts between outers. -The prices to be 


charged are 5d. per unit for lighting, and 21d. for power, vim 


discounts. The National Electric Construction Co. has entered into 
an agreement with the Corporation to run the station when сов. . 


pleted. Mr. Price F. White is the consulting engineer, and Ш, ^. 


A. C. Goodman tke resident engineer. 


Cheltenham.—A L. G. B. inquiry was held last week . - 


relative to the application of the T.C. for a loan of £1,500 for the 
purchase of additional plant at the electricity works, to supply 
energy for the extended tramways. Tkere was no opposition. 


Continental Notes.—Sraix.—The Lerida provincial · 


authorities have received application for sanction to put down а 
water-power plant cn the River Begre, for generating electricity - 
for supplying light and power to Beros, Aytona and Mesalcoreig. 
Granmany.—The Lokstedt municipality, near Altona, has deci 
to erect an electricity works in the town. 
Panis.—Bome days аро it was reported that a strike of the ele- 
tric light operatives in the city threatened to become serious. Te 
Republican Guard was assisting the police and mounting guard over < 


the electric light switches in the streets. Ata general meeting oi! 
the electric light operatives at the Labour Exchange, tbe men voted ~ 


a general strike, to be decreed at such a time as the committe -` - 


should decide. 
known to the men who for a whole week had been shut up in the ' 
electrical works at Bt. Denis, they would leave the works, and that 
the whole of central Paris would be plunged into darknew. 


Darlington.— Extensions to the electricity works are 
anticipated. The T.C., on the recommendation of its Electricity : 


Committee, has decided to call for tenders for a supply of motors . c 


on the hire-purchase system. 


It was feared that as soon as the decision became :-:'. 


Dewsbury.—The T.C. has refused the request of tbe . 
Yorkshire Electric Power Co. for permission to supply energy toa , 


colliery in the borough. 


Dover.—The T.C. has received intimation that the appli- 
cation for a prov. order to supply energy to parishes outside tbe 
borough will be opposed by the Bouth-Eastern and Chatham Rail- 
way Co., the Dover Gas Co., and the Kent Electric Power Оо, 


Edinburgh.—The E.L. Committee of the Т.С. on? 
ult. considered a report by Prof. Kennedy on the proposed exten ~ 
sion of plant at M'Donald Road station, and it was agreed «1 
recommend the Council to authorise an extension ata probable t = 
of £8,000. | TuS 

Egremont.—The В. of T. has informed the U.D.C. tbet ^ 
consideration of the question of revoking the E. L. order vill be ., 
deferred until January 4th, 1906. It is intimated, however, that ii du 
during the ensuing year the Council is unable to satisfy the Board thst ., 
there is a definite proposal to give effect to the order, the Board · . 
will not be prepared to allow the order to remain in force soy Me 
longer. AN 

Fenton.—With the object of getting a supply of energy è w 
in bulk from the Stoke-on-Trent T.C., the U.D.C. has decided yy 
ascertain the probable number of eonsumers for lighting ni 
power. ai 

| | ee 

Halesowen.—The B. of T. has informed the U.DC. . 4; 
that whilst the question of revoking the electric lighting order will bo 
deferred until September 30th, 1905, the Board will thenimmediately - z, 
revoke it unless а definite scheme is adopted in the interim. A be 
Empire Electric Light Oo. bas obtained a lease of the orde, а, 
the Council has informed the company of the Board of Trae! . , 
action. E 


Halifax.—A new generating set, provided at a total о ^ 


of £6,631, was started on lst inst. at the Corporation electricity E 


works by the Mayor, bringing up the total capacity of the 

to 4,500 xw. Even now, however, the margin over the gr 
demand is not a large one. As a compliment to the Mayor, the 
engine was christened “ Enoch Robinson." 


Ilkley.—In reply to a letter from the B. of T. as to wbst 
steps are being taken to carry out the E.L. order of 1901, the 
U.D.O. has stated that the Yorkshire Electric Power Co. is about to 
erect a station at Bingley, and that the Council's action will b 
decided upon when the station is completed. 


Little Lever.—The U.D.C. has appointed a special 
committee to consider an application made by the Lanomhin 
Electric Power Oo., for the Council to enter into an agreement 
the company for a supply of energy under the prov. order 
applied for by the Counoil. 
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Liverpool.—The Corporation electric supply accounts 
for last year have been issued, and show that the income on revenue 
account totalled £236,404, of which £135,631 was from electrical 
energy for lighting and power, £2371 from public street lighting, 
and £91,674 from tramways. The total works costs amounted to 
£97,830, leaving a gross profit of £138,574. The net profit 
amounted to £44,510, out of which it has been resolved to transfer 
= 16,985 to the reserve fund, £11,289 to the renewal fund, and £16,934 
to the general district rate. 


KB.ondon.—CHELsEA.—In regard to the application of 
the B.C. for sanction to borrow money to erect public baths and equip 
! 32m with a private electrical plant, the B. of T. has written stating 
that the Council would be well advised to reconsider the latter 
4uestiop, and suggesting that it would be more economical to pur- 
chamea sapply of energy, than to provide an installation as proposed. 

Isumerton.—The B.C. has resolved to borrow £39,030 on short 
term mortgages £30,941 of this sum is for the electricity works, 
and £1,096 for arc lamps and columns. 


Barrunsza.—The Electricity Committee has been іп communi- , 


cation with the L. & S. W. R. Co. regarding a supply of energy to the 

Nine Elms goods yard, and the company has intimated its williog- 
те аз to take a supply and guarantee a consumption, for five years, 
«f? 20,000 unita per annum, on terms to be agreed. The company 
may, at a later date, requirea much larger quantity. In connection 
with thie matter, the electrical engineer has been instructed to pre- 
pare a scheme for lighting the whole of Nine Elms Ward by 
electricity. 

Bzzaxoxperr.—The Surrey Commercial Dock Co. has applied to 

the B.C. fora supply of energy to the Acorn Yard and Commercial 
Yard, 83 amperes to the former and 400 amperes by April to the 
latter. The engineer has informed the Council that it could supply 83 
amps and 300 amps. respectively to the Co., and the cost of mains 
would be #261 to Acorn Yard, and £142 to Commercial Yard, and 
tbe Council has agreed to supply on the rates recently quoted to 
the company. The electrical engineer also reported that he had 
been in communication with the В.Е. & C.R., in regard to a special 
tariff for вәрріу to the staircases and areas of the artisans’ 
dwellings in Abbey Street, and in consideration of energy being 
consumed during all the hours of darkness, the street lighting rate 
of 3d. per unit is to be charged. 

Н,ммирвиттн. —А loan of £18,482 for electric lighting purposes 

das been taken up. | 

. Wa&rwINSTEBR.—A writ bas been issued against the С.С. at the 
instance of the Westminster Electric Supply Oorporation, Ltd., for 
the return of the sum of £1,638, alleged to have been overcharged 
lor reinstating streets disturbed by trenches in 1901 and 1902, and 
vach farther sum as may be adjudged to have been overcharged in 
respect of a charge of 10 per cent. on the amount expended on re- 
lestatement, for supervision of such reinstatement work. The 
sicitors for the Council have been instructed to defend the action. 


_Lytham.—The U. D.C. has given consent to the applica- 
hoa of Messrs. Foote & Milne, Ltd., for powers to supply electrical 
energy in the district. 


Macelesfield.—As the result of a visit of a deputation 
lo the В. of T., the T.C. bas been informed that the electric 
lighting order will not be revoked without the Corporation having 
st opportunity of appearing before the Board. Messrs. Foote and 
Milne, Léd., having asked the B. of T. to revoke the order and to 
dispense with the Council’s consent to their application for a prov. 
order, the T.C. has replied, informing the Board that steps are being 
taken with a view to putting the order into force. A scheme of 
electric lighting to cost not over £16,000, is to be prepared by tho 

Committee, and it has been decided to invite Mr. J. H. 
Woodward, of Messrs. Preece & Cardew, to meet the Committee. 


Nantwich.—The B. of T. has asked the U.D.C. what 
steps have been taken to carry into effect the E.L. order obtained 
ш 1900, and a reply is to be prepared by a Committee, 


New York City.—Plans have been approved for the 
rection, within four months, of an experimental electric lighting 
Plant at the Manhattan end of the Williamsburg Bridge, for the pur- 
Pose of supplying energy for lighting that stracture and a few 
adjacent city buildings. Boilers of 400 н.р. will be installed, and 
Caty refuse will be partly or wholly utilised for fuel. The plant is 
etimated to cost £15,000, and it is hoped to demonstrate, even if 
“val is ased, a saving of about 40 per cent. on the present method of 
Lighting the beidge from the mains of the Edison companies. 


Plymeuth.—The Electricity Committee of the T.C. | 


Xaspected the electricity works at Prince Rock, the visit having 
teen recently organised for the benefit of new members.. 


Seathampton.—The borough electrical engineer has 
de ported that the capital expenditure on machinery for the new 
tation ов the Western Shore, works out at the low figure of 
412 10a per rw. installed, as compared with £26 per xw. installed 
in the old works. There is a net deficiency on machinery ex- 
pesditare account of £374, and the Council has resolved to apply to 
we LG B. for sanction to borrow £6,300 to cover amounts expended 
ш excess of loans sanctioned. On the electrical engineer's recom- 
mendstion, the B.C. has decided not to set aside a fixed percentage 
оп capital outlay, for depreciation at present. 


Searbridge.—The Midland Electric Corporation for 
Power Distribation, Ltd., has notified the U. D.C. of its intention to 
‘iy for powers to supply and distribute energy in bulk in the 
Council's district. Application is also made by agreement with the 
СО Сю rive or extend the time limited by the Council's electric 


lighting order, 1890. 


Stretford.—New plant has recently been put down at 
the electricity works to provide energy for the proposed tramway to 
Chorlton-cum- Hardy, as well as to cope with the demand for private 
supply. In the sgreement between the Trafford Park Electric 
Power Co. and the U. D.C., an arrangement has been provisionally 
made by which the electric lighting in the residential portion of 
Trafford Park is to b» undertaken by the local authority. The 
Electricity Committee propose to reduce the charge for energy to 
private consumers from 6d. to 44d. per unit. Provision has also 
been made for working the southern tramway extension to Urmston 
when the line is constructed. The total cost of the additional 
plant at the U.D.C. electricity works ia £6,500. 


Sunderland.—The Corporation is to lay mains for 
supplying energy to Messrs. Laing’s and Messrs. Short's shipyards, 
and part of the losn mentioned last week as beiog applied for, is to 
cover the cost of this work. 


Willesden.—The sub-committee appointed to raise a 
loan of £31,841 for electric lighting purposes, has accepted an offer 
at £3 168. 3d. per cent. per annum. The U.D.C. has resolved to 
purchase a plot of land in Taylor's Lane, at & cost of £850, as a site 
for a sub-station, the vendor of which has given the Council first 
option of purchasing other adjoining plots. An agreement for the 
purchase of a site for electricity works at Neasden has been 
approved with some amendments. Complaints are being made 
regarding noise and vioration from the North Metropolitan Power 
Bupply Co.'8 power station in Taylor's Lane. The accounts rendered 
by this company to the Council for energy supplied during the last 
quarter show as follows:—Pablic lighting, 75,378 unite at 73d., 
£229; power supply, 24,138 units at 9d., £91; general supply, 
289,781 units at 1:22, £1,476. 


TRAMWAY AND RAILWAY NOTES. 


Barnet.— The electric tramway from the Highgate Arch- 
way to Barnet, passing through Finchley and Whetstone, is now 
nearing completion. It is hoped, says an evening contemporary, 
that an efficient service of cars may be ready within a few weeks. 


Belfast.— On Monday proceedings were commenced at 
the Surveyors’ Institution, Westminster, before Mr. L. L. Macassey, 
sitting as sole arbitrator between the Belfast Tramways Оо. and the 
Corporation, arising out the purchase of the company's undertaking. 
The claim included an item of £345,971 for the company's under- 
taking, about £20,000 for two other undertakings, £74,216 for three · 
years’ unexpired profits, and £7,500 for compensation to directors, 
manager, and secretary. The full figure was £452,395, but deduct- 
ing the amount of the principal moneys secured by the company's 
outstanding debentures (£60,000) the total claim was £392,345. 


Birmingham.—The provisional terms arranged with the 
City of Birmingham Tramways Co. for the purchase of lines belong- 
ing to the company within the city, the reconstruction of the steam 
and horse routes leased to the company until December 31st, 1906, 
and the purchase of the Kyotts Lake Road дерд were recently 
approved by the T.C. 

The Committee had agreed to pay a sum of money which was 
based upon the real value of the Bulsall Heath tramwayr, but it 
included a release from all doubtful obligations to purchase rolling 
stock, the tramway depdte, and other matters which an arbitrator 
might have put upon the Corporation, under the Tramways Act, 1870. 
The terms were £20,000 for the Buleall Heath lines, on condition 
that the Corporation was allowed to proceed with the electrifica- 
tion during the company’s tenure of the lease; £16,000 for the 
Kyotts Lake Road depót, with the provision that the Corporation 
should have so much of the depót as it required after the middle 
of 1906, for the purpose of preparing electric cars to start running 
on January lat, 1907. 


Bury.— It was stated at the Bury T.C. meeting last week 
that, in consequence of the Tramway Bill having been disallowed at 
a former meeting of the Council, a part of the Bury and Radcliffe 
scheme would have to be abandoned. This, the chairman of the 
Tramways Committee (Major Hall) said, involved the dropping of 
the project for coupling up with Bolton. This scheme had pre- 
viously been sanctioned by the T.C. without a single objection 
being raised, Major Hall said, and in view of the arrangements 
with Bolton and Radcliffe, the Committee had serious ground of 
complaint that “a vacillating aud weak-kneed policy " should now 
commend itself to a majority in the Council. The Committee's 
minutes were confirmed. 


Cardiff.—At the annual meeting of the Property 
Ownere’ and Ratepayers’ Association last week, the president (Mr. 
A. Beasley, general manager of the Taff Vale Railway Co.) pointed 
out that the municipal debt at Cardiff had increased from £1,460,718, 
or £11 6s. 7d. per head of population, in 1894 to £3,352,393, or 
£20 88. per head, in 1904, to which about £147,600 had been added 
between March and November last. The Times report ваув: —“ The 
total outlay on the tramways was in March, 1904, £657,222, and in 
December the сові was stated at £720,8!5, which worked out at 
£33,000 per mile as against the aversge for the United Kingdom, as 
per the Blue Book return, of £15,000 per mile. They had bought 
cars in excees of the requirements, and the receipts were stationary. 
On electric lighting the expenditure exceeded £200,000, and only 
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£500 had been placed to depreciation, and what were regarded as 
profits were no profits at all.” 


Chatham & Dover Railway.—At the ordinary half- 
yearly general meeting of the above company, held on the 3rd inst., 
Sir Edward Pemberton, the chairman, referred to the serious 
decrease in passenger traffic which that company had suffered in 
common with similar undertakings. The decrease was attributed, 
among other things, to tramway competition in South London; 
under the circumstances, the directors had decided to make an 
effort to develop districts further out where tramway competition 
could not be felt, and many additional trains had been put on with 
that object. The cbairman also referred to the Brighton Co. “s 
electrical experiments, which, if successful, might result in the 
ultimate electrifying of the Metropolitan sections of their railway. 
In connection with the above, notices have been posted on the 
stations of the South-Eastern & Chatham Railway, announcing the 
withdrawal of certain early workmen’s trains running from Victoria 
to Ludgate Hill. 


Croydon.—A poll has been taken of the ratepayers upon 
the proposal of the Corporation to spend some £130,000 in extend- 
ing the tramway system to Upper Norwood. Out of a total poll 
of about 7,000, those in favour obtained & majority of 88. 


Electric Mono-Railway to the Sussex Coast.—A 
working model of the Kearney-Thom electric mono-rail system 
(which is to be used on the proposed London and Sussex railway) 
has been on view at the recent Electrical Exhibition beld at the 
Battersea Town Hall. Mr. E. W. Cbalmers Kearney explained the 
syndicate's proposal to build a London suburb on the Sussex coast, 
which, it is estimated, will be within 30 minutes' journey of town, 
by the above railway system. Two alternative plans are suggested 
—either to tunnel down beneath the City and South London Rail- 
way at the Bank, and proceed underground for three miles, or to 
make Cannon Btreet the starting point, and construct the entire 
line overground. During the present year a practical demon- 
stration of the system will be given on a specially constructed mile 
of track on private property. Plans have been prepared for the pro- 
spective seaside suburb, and the idea is to provide energy from two 
power stations—one 10 miles out of London, and the other at the 
Sussex end of the line—upon which Mr. Kearney claims that a five- 
minute service could with perfect safety be maintained. 


Glasgow. — A deadlock has taken place between the 
Tramway Committee of the T.C. and the Partick T.C., as a result of 
which the proposed extensions of the cars through the latter burgh 
will be dropped from the prov. order promoted by Glasgow. Glas- 
gow offered to construct the lines on the same terms as were conceded 
when the last extensions in the burgh took place, but these 
Partick refused, and the negotiations were broken off. 

An interesting point was raised in one of the police-courts in 
Glasgow on Saturday, in regard to an electric car case. The driver 
of a car was charged with recklessly driving his vehicle, and a law 
agent, who appeared for him, objected to the case being tried 
before a magistrate who was a member of the City Tramways Com- 
mittee. The objection was, however, repelled by the legal assessor. 
The charge was found not proven. 


‘Liverpool Overhead Railway.—A big fire at a Bootle 
timber-yard on Monday last caused traftic between Alexandra 
Dock Station and Seaforth on this railway to be suspended. 
Firemen were kept constantly playing on the structure of the 
railway. 


. London.—The Court of Common Council on 2nd inst. 
discussed at length the proposal to lay tramways along the Embank- 
nient and over the bridges, &c. The Streets Committee recommended 
that the Corporation should not consent, but should take steps to oppose 
the L.C.C. Bill. The Court adopted this course by 97 votes to 33. 


Maidstone.-—On February 18 the B. of T. held un 
inquiry into the Corporation's application for a loan of £60,000 for 
electric tramway extensions, it being proposed to run a branch from 
High Btreet to Loose, and another from High Btreet to Penenden 
Heath. The only opposition was from a wholesale trader, who 
contended that one of the lines would be an obstruction to 
carriers’ vans. 


Neweastle-on-Tyne.—Mr. F. J. Edge, the city engineer, 
has just issued an interesting report on the condition of the track of 
the tramways. Не finds that those portions which were laid with- 
out anchors are very much out of repair, more particularly where 
the routes are served with the heavy type of bogie car. A number 
of anchors have been put into the track, but this has been done only 
in such places as was necessary to effect repairs, no track having 
been taken in hand systematically, and anchored throughout. The 


city engineer recommended that the track should be systematically · 


anchored, and the joints welded where necessary. He then proceeds 
to give details of the work required on each section, and the 
approximate cost, The totale are:—Anchors £1,282, joints £3,153 
for the portions which are in urgent need of repair, and which 
should be done this year. The remainder, which might be left over 
for next year, would cost for anchors £1,632, and for joints £3,044. 
Since Mr. Edge has taken over the management of the line, he 
has found defects which will cost the system a sum of £9,111 during 
the next two years. 


New York City.—' The blizzard on January 25th was 
the worst of its kind eince 1858, and resulted in a complete 
stoppage of all electric street traffic at an early hour of the 


E Traffic had not been entirely resumed up to January 
2 th. І 


North-Eastern Railway:— From the  half-year's 
report of the above company, we gather that during that period, 
they carried on the Newcastle and Tynemouth suburban lines, 
which are now worked by electricity, 677 000 more passengers, 
between stations on those branches, than in tL» corresponding half of 
1903. The directors consider that the results of substituting elec- 
tricity for steam, for working the paseenger traffic on the above 
lines, have so far been satisfactory, as regards receipts and expenses. 
The electric train mileage was 588,786. 


Rathmines.—The extension line of the Dublin United 
Tramways Co. in Upper Rathmines was opened on January 27tb. 


Sunderland.—The T.C. has decided to appeal at the 
Quarter Beseions against the assessment of the tramways and elec- 
tricity undertaking. The assessment of the former has been increased 
from £5,000 to £13,650 gross, and £11,550 net, and the latter to 
£8,055. The Corporation desires the assessment of the tramways 
undertaking to be reduced to £5,661, but the Assessment Committee 
will not go below £11,000. 


West Bromwich.—Councillor Baggott recently gave 
notice that at the next meeting of the T.C. he will move a reso- 
lution to the effect that the Council take proceedings to compel the 
tramway company to carry out the terms of their agreement with the 
Corporation. Councillor Baggott pointed out the serious public in- 
convenience caused by the company running а 15 instead of a 10 
minutes’ service between Carter's Green and Great Bridge, and be 
urged that the outlying districts were entitled to share in the 
advantages of the 44. stages. The Mayor explained that a 
deputation from the tramway company was about to wait upon the 
Corporation, and then a proper understanding would no doubt be 
come to as to the agreement. He added that the Corporation had 
no power to compel the company to adopt the id. stages in the 
ountlyiog districts, 

Willesden. — At a meeting of the U.D.O. recently 
it was reported that the promoters of the Metropolitan Electric 
Tramways Bill had intimated that they were prepared to insert a 
clauee to the effect that nothing contained in the Bill should 
authorise any company, body, or person (other than the North 
Metropolitan Electric Power Supply Co.) except in cases of 
emergency, to supply power to the Tramway Co. for use within, or 
the Tramway Oo. to use апу such supply within, the urban district. 
It was farther reported that the promoters of the North Metro- 
politan Electric Power Supply Bill hed intimated their willingness 
to insert a clause to the effect that nothing in the Bill should 
authorise them to lay down or maintain any mains, cables, &c., in, 
or open, or interfere with, any streets in the urban district, or to 
supply electricity except in bulk for the purpose of traction. The 
Council's solicitor was instructed in both cases to arrange a settle- 
ment on the lines suggested, and to withdraw opposition to the 
Bille. The solicitor reported the result of his negotiations with 
the promoters of the Metropolitan Electric Supply Co. (Various 
Powers) Bill, and read a letter which he had received from the 
agents for the Bill, together with the clause and amendments which 
the promoters were prepared to insert for the protection of the 
Council. The solicitor was autborised to consult with counsel as to 
whether the Bill as proposed to be amended would affect the 
injunction granted by Mr. Justice Farwell on October 28th last, 
and if counsel is satisfied to arrange a settlement on the lines 
proposed. 


Wolverhampton. — The following is a comparative 
statement of tramway traffic receipts :— 


Passengers Total Receipta per car-mile. 
carried. receipts. Passenger. Parcel. Total. 
April Ist to Dec. 81st, 1904.. 5.750.160 £28,002 11:250d. 023d. 11:30331. 
11:0594. Bald. 11-1191. 


April Ist to Dec. 8161, 1903 „ 8.454.388 £17,878 


TELEGRAPH AND TELEPHONE NOTES. 


C. S. 8. Cambria.“ — The trial trip of this steamer wus 
carried out recently, when a speed of 13 knots was attained. This 
vessel has been built and engined by Messrs. Swan, Hunter and 
.Wigham, Richardson, Ltd., to the order of the Telegraph Con- 
struction and Maintenance Со, Ltd. The same builders also 
constructed the Colonia, The new vessel is, however, much smaller, 
and ів to be used for repairing purposes. 


London's Overhead Wires.—At the Court of Common 
Council last week, Mr. Harold Leslie Dixon, inspector of overhead 
wires in the City, informed the Court that there were 40,000 miles 
of overhead wires in the City, the number of wires being 23 times 
more than when he was appointed, about four years ago. He was 
the only inspector in the City, but in Westminster there wero three 
or four inspectors of overhead wires. 


The Newfoundland Telegraph Award.—According 
to Reuter, the decision of the arbitrators in connection with the 
above awards Mr. Reid $1,503,109 (£300,620), with interest at the 
rate of 3 per cent. from October, 1903. The total sum is to be paid 
in cash before June 15th, and each side pays its own coste. 


Telegrams to Viadivostok.— The Great Northern 
announce that as far as they are concerned, telegrams addressed 
from London to Viadivostok are being accepted for trausmiesion as 
usual. 
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Telegraphic Interruptions and Repairs :— 


CABLES, ImrnaRUPTED, — REPAIRED, 
Trinidad-Demerara (No. 1) .. b. 8 Pr авза 0 F T 
Martunigus "T өө эе өө ee & TT ee 
Bs. Lacie- Martinique .. ео ae ee oe ay , 1908 "T oe 
Pinheiro ee ee ee eo ee Ug. 18, 1909 oe эө 
Issa (Yemen) Camaran T T ee . 22, 190 T 


7 ᷣ 
е ee ee ee ео. ee ee 
Closed Pert Artha Onla en s 7. I. Маг. 9,1204 .. — 
1 we s x» A guy ae өө 
amaica. on .. ee ee . an. U 
Olehleb-Medan . ee ee e е Jan. 25, 1905 P Feb 9 
NMarmaritza- Rhodes © Jan. 30, 1905 
LANDLINES, 


Puerto- ee ee oe ee [E July 28, 1902 ee 
Kertch-Soutehoum as šo се ve Sept. 27, 1904 .. 
Rome-Pers.. ee ee eo ГА ] ee ee Jan. 21, 1905 ee ee 
Bbamo route beyond Tali .. ss we .. Jan. 15, 1905 8 
Indo-European Kertsch-Kale.. s% ss . Jan. 31, 1905 Feb. 1 


Telegraphs in Holland.— During the years of 1902 
and 1903, says the Journal Télégraphique, the telegraphic system of 
Holland increased by 536:9 kilometres of line and 5,972°7 kilometres 
of wire, the totale on January 10, 1904, being 6,780:3 kilometres of 
line and 29,603 of wire. Since 1899, the Administration abolished 
tbe use of iron, aspbalte and earth conduits, and are eliminating all 
conduits of this kind still in existence. River and submarine cables 
during the two years have increased by 8,015 metres. 

On January 29th, 1902, a ship’s anchor damaged the Vlieland— 
Harlingen cable during a storm, and it was not repaired until March 
13th following. During the close of the next year, communication 
by this cable was again interrupted, the fault being in the under- 
ground cable near Harlingen. The direction of the trench not 
being exactly known, it was necessary to resort to much digging and 
consequent expense. 

On May 6th, 1902, the Zandvoort Lowestoft cable was interrupted, 
and this was repaired by the British administration on May 23rd, 
thedelay being caused by bad weather. This cable was also inter- 

on December 15th to 22nd, 1902, and from October 23rd to 
November 13th, 1903. On November 24th the cable gave out again, 
and owing to bad weather was not repaired till June let, 1904. 
The Volkerak and Zaidersee cables were also interrupted several 
times. The following are the causes of interruptions :— 


1902. 1903 

Damaged posts ee oe ee ee ee ee ee 16 80 

wires ee ee ee ee eo oe oe 180 296 

Leakage ee m ee ee eo ee ee ee 824 1,872 

Contacts, crossed wires 858 we ee và .. 1,262 2,150 
Broken insulators and supporte T ea 5 T 82 

carrying wires.. 2% - ө ©» iis 16 23 

Faults in water-ways and subterranean lines oe - 43 76 

Non-enumerated ee ee oe oe [4 7 ee ee ' 266 465 

Total TP 2,698 4,988 


In 1902 the administration experimented with a composition 
named “Gentesche Gutta” in the making of their cables, but 
at the end of the year they were not in a position to definitely 
pronounce on the practical value of this substance. 

The destruction of insulators through stone-throwing did not 
dente in 1902, bat to prevent this, insulators were used protected 
with an enamelled iron guard. This guard entirely covered the 
porcelain insulators, and was fixed to the latter by means of plaster 
of Paris. But this means of protection could only be adopted in a 
very restricted manner. The metallic covering adopted was quite 
practical in dry weather, but when the atmosphere was hamid it 
becawe acause of leakage, and constantly a serious obstacle to tele- 
graphic communication when snowing or freezing. 

By reason of the great increase in the number of insulators caused 
by the continual erection of new conductors, it became necessary to 
adopt some means of overcoming the strain on the posts, and to effect 
this a modification was introduced in the arms and double supporta 
by which tbe stemsof the insulators could be placed nearer together. 
This, of course, increases the risk of crossed wires, but up to the 
present no inconveniences of this nature have been experienced. 

Lighthouses on the Islands of Ameland, Terschelling and Vlie- 
land have been put into telegraphic touch with one another, and 
the suthorities, as well as with lifeboat stations. In 1903 there 
were 1,515 operators and employés, of which 345 were women. 

The number of telegrams was as follows:— 


Year. ; Telegrams. Increase, 
1899 ee? . • 2,716,486 1:5 per cent 
1900 v 799,910 3:01 К 
1901 .. 961,566 58 10 
1902 ae eo ee 2,970,697 0'3 I 
1908 .. a Е 8,117,592 4:9 70 


The average number of words per telegram was 1448 in 1902, 
asd 14 54 in 1903. 
Telegrams for and from the United States of America were dis- 
tributed as follows :— 
1902, 1903, 


To Anglo-American cables .. "T ae 74,988 
„ Freoch-American cables 5% ©» . . 9,409 4,889 
„ German-American cables ie еә 82,637 


Telephones in Japan.— From the Anglo-Japanese 
Gazetic we learn that telephonic communication in Tokyo and Yoko- 
hasa was started in December, 1890, the number of subscribers at 
that time being about 200 in Tokyo and 40 in Yokohama. At tbe 
present timo the country has 46 exchanges in operation with 36,700 
subscribers. The seven largest exchanges, worked with multiple 
switchboards, sre in Tokyo, Osaka, Kyoto, Lokobams, Kobe, 
Nogoys and Nagasaki, serving over 28,000 subscribers in а popula- 
tion of 3,920,000. In 1899 the automatic telephone was introduced, 


and in the towns above-mentioned there are 117 automatic tele- 
hone call offices in use. A telephone service between Tokyo and 
e d 600 miles apart — was opened in December last. 


Wireless Telegraphy.— Тһе London, Brighton and 
South Coast Railway Co. began on Wednesday last week a series 
of experiments in wireless croes-Channel messages between Now- 
haven and Dieppe. The resulte, so far, are very satisfactory, and, 
if similar success attends further tests, the system, in the course of 
a week or so, will be in full operation for a commercial service in 
connection with the company's boate. The system will entirely 
supersede the old and dificult wire telegraphy between Newhaven 
and Dieppe, which, by reason of an unavoidably circuitous route, 
occupied sometimes from four to five hours in transit. Under an 
agreement with the English and French Post Offices, the system 
adopted is tbat known as the Mors, and M. Rochefort fils is the 
engineer-in-charge of the installation carried ont jointly by the 
London, Brighton and South Coast and the Western of France 
Railways.— Tines. 

According to the Post Office circular, the Marconi Co. wish it to 
be understood that in the event of failure no claims for refund: 
can be entertained in respect of any telegrams accepted at 
senders’ risk. It appears that some claims for refund of charges 
have been made by the public, although measages were sent at their 
risk, and did not reach their destination. Senders must take the 
risk of а message reaching the wireless station when handed in 
near the hour mentioned in the list opposite the name of the ship, 
and there is, therefore, some doubt as to the possibility of delivery. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Army Contracts.—The Secretary, War Office, is adver- 
tising for names of manufacturers who wish to tender for army 
requirements. Bee “ Official Notices" February 3rd. 


Ashton-under-Lyne. — February 16th. Deep well 
pump for the electricity works. See Official Notices” February 


Barking Town. — February 10th. Boiler, pump, 
400-kw. steam dynamo, switchboard panels, crane, &c., for the 
U.D.O. See “Official Notices " January 27tb. 


Batley.— February 20th. Tenders are required for 
wiring and fittings in connection with the electric light installation 
at the new central stores, now erecting for the Batley Со opani te 
Nociety, Ltd. Harry B. Buckley, Architect, 85, Commercial Street, 
Batley. 


Battersea.— February 27th. Coal and other stores for 
the electricity department. See “ Official Notices” to-day. 


Belgium.—February 13th. Tenders are being invited 
until February 13th by the Municipal Authorities of Ghent for the 
supply of 15 electric cranes for use in connection with the docks. 
Tenders are to be sent to l'Hotel de Ville, Ghent, whence particu- 
lars may be obtained. 


Belgium.—February 18th. Tenders sre being invited 
until February 18th by the municipal authorities of Savanthem for 
the establishment of a central electric lighting station in the town. 
Tenders are to be sent to Le College des Bourgmestre et Echerins, 
Saventhem, Belgium, whence particulars may be obtained for 4 fr. 


Blackburn.— February 16th. Stores for the electricity 
and tramway departments. See Official Notices” February 3rd. 


One 500-Kw. direct-current 
Bee Official Notices’ 


Bury.—February 14th. 
high speed generating set, for extensions. 
January 27th. 


Dublin.— February 23rd. Arc lamp carbons for the 
Corporation. See Official Notices February 3rd. 


East Ham.—February 21st. Five double-deck roof- 
covered cars, complete. See “Official Notices " to-day. 


Fulham.— February 22nd. Condensing plant, boilers, 
economisers and stokers for the Electricity Department. See 
“ Official Notices to-day. 


G. W. Railway.—March 13th. Plant (three-phase and 
direct current) for tke propored sub-etations and distributing 
centres in connection with the Park Royal generating station. Вее 
* Official Notices " to-day. 


Islington.— February 23rd. Electrical and engineers 
stores for the electricity department. See Official Notices” to-day. 


Johannesburg.—March 6tb. 100 electric cars, two 
electric water cars, five-ton crave, car traverser, and workshop tools, 
for the Municipal Council. See "Official. Notices“ December 30tb. 
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Kilkenny.— February 20th. Installation of tell-tales 
for the District Lunatic Asylum. See “ОЙ! 'ial N.tices" to-day. 


Leek.—February 20th. Wiring and fitting the Town 
Hall for the U.D.C. See ‘Official Notices" January 27!h. 


Leith.— February 15th. One 600-Kkw. steam dynamo, 
ster - tube boiler, and traction switc) board for the Corporation. See 
' Official Notices " January 27th. 


Hanchester.— February 14th. Main switchboard, and 
auxiliary distribution boards for the Corporation car-repairing 
wemke. See Official Notices" February 3rd. 


Manchester.—Feb-uary 21st. Motor-generators and 
fivewire balancers foe the electricity department. See "Official 
Notices ” February 33. 


Newport (Mon.).—February 14th. Fire alarms, tele- 
phones, &c, for the County Borough Asylum. See Official 
Notices February 3-d. 


Porto (Portugal).—March 15th. The Town Council 
has cpened а competition for the conces i: n for the exclusive right 
of working the tramways for collective transports of parsen- 
gers, luggage, and goods in all the muviripal pa5lis ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


Rathmines.—lebruary 20th. Coal and other stores 
for the electricity department, See Official Notices” to-day. 


Salford.—February 18th. Stores, &, 
tricity department. Seo "OfBcisl Notices“ February 3rd. 


Shanghai. — March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See Official Notices” October 14th. 


Sheffield.—February 18th. 
“ Official Notices " February 3rd. 


Spain.—March 1st. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until March 1st for the 
concession for the establishment and working of a telephone 
exchange in Albacete. Particulars may bs obtained from, and 
tenders are to be sent to, La Direccion General de Correos y Tele- 
grafos, Carretss, 10, Madrid. 


South Shields.—February 20th. 
construction of track; rail bonds and bonding; conduits, cables, 
and overhead equipment for the Corporation. See Official 
Notices” January 13th. 


South Shields.—March 13th. Boiler, 
engines and 550-Kw. traction generators, also traction switchboard 
for the Corporation. See “ Official Notices " to-day. 


Stockport. — February 15th. One 21-kw. 
booster. Bee" Official Notices" January 27th. 


Tramway stores. See 


tramway 


©- 


Stoke Newington.—March 8th. Transformers, motor- 
generators, boosters, switchboards, battery, distributing mains. See 
" Official Notices" to-day. · 


Suaderland.—February 24th. Four 250-K w. synchro- 


nous thtee-phase motor-generators for the Electricity Department. 
Bee ‘Official Notices " to-day. 


Swindon, — February 21st. 
awitchboard, switch-panels, &c. 
3rd. 


Wimbledon.—March 4tb. Stores for the electricity 
dspariment. See Official Notices ” to-day. 


Extensions to lighting 
Bee ' Official Notices" February 


OLOSED. 


Barnsley Hall Asylum.—The tender of Messrs. Lea 


aud Warren, of Kettering, for E.L. plant and motora at this institu. 
tion has been accupted. 


Battersea.—The B.C. has accepted the following 


tenders :— 
C. A. Parsons & Co., one 750-Kw. turbo-generator.. . £4,650 
Green & Sons, special fuel economiser (226 tubes) bre 495 
General Eleetric Co., six dovble tariff meters . «is 78 


Bury (Lancs.).— The Joint Hospital Board bas accepted 


the tender of Metsrs. Ashworth & Parker, of Bary, for an engine for 
the hcspital electric light supply. 


Camberwell.— The Board of Guardians has accepted the 


tender of Messrs. Wells & Co. for the electric lighting saatallatlon 
at the new workhouee. 


for the elec- - 


Permanent way aud 


two vertical 


Chatham.— The following tenders bave been received for 
wiring and fittings for Bt. John's Church, to the specification of Mr. 
John Hewitt, M.I.E.E.:— 


Duncan, Watson & 9 M e ee ON „ £290 6 0 
Е. Bulstrode ee е ae ee ee ° 219 15 3 
Cairns & Co. . 215 8 0 
Chard & Co. .. 214 15 0 
It is not often that we come across a a list of tendera for installa- 
tion work wkere the prices are so close as these. 


Dublin. — The T.C. 
Meldrum Bros.’ 
destructor plant. 


East Ham.—The Couneil has accepted tlie tender of 
Meters. Meldram Bros, Ltd., fer the erection of six of their patent 
" Bimplex " regenerator cells at the sewage works. 


Horsham.—The U.D.C. has accepted the tender of 


Mesers. Н. Lindfield & Sone, for extensions to the Electricity 
Works, at £350. 


Northern Hospital.—The Metropolitan Asylums Board 


has received the following tenders for the installation of electric 
fire alarms at the Northern Horpital — 


on Monday accepted Merers. 
tender for the large extension of their refuse 


Jackson Bres. (accepted)... T T . £210 10 0 
New Bystem Private Telephone Co. x .. 99818 6 
Cross & Cross .. ee ee ee ee 249 0 0 
Lea, Son & Co. “> as is T T .. 25100 
R. Melhui:h, Ltd. ee .. 262 0 0 
Electrical E ngineering & Maintenance Co. m . 295 0 0 
G. Weston & Sons. : "s sis me .. 298 0 0 
J. Bryden & Sons oe zu .. 81010 0 
Lawrences, Ltd. ee ee ee 820 0 0 
A. H. Marshall P5 e РА - .. 890 0 0 
Baxter х Impey 8а . ee T m .. 82115 0 
Cox-Walkers .. 55 . 328 0 0 
Private Wire & Tele phone Installation со. 5% . 397 0 0 
National Telephone Co., Ltd... М A 485 0 0 
C W, Were & Co. ee „ә ee ee ee ee 450 0 0 
Tilley Bros, АА is $4 M .. 461 0 0 
J. T. Halsey .. ix з vs РР .. 463 8 6 
G. & H. Turner - is é% .. 48 0 0 
Tamplin & Makov ski, Lid. x 2 УК .. 490 0 0 
Le 544347 & Huett oe ee ee 650 0 0 


The ettimate of the engineer- in-ohief ' was reported to be £340. 


Rochdale.—The T.C. has accepted the tender of the 
British Thomson-Houston Oo., Ltd., for the supply of a high- 
tension switchboard for the electricity works. 


Salford,— The T.C. has accepted the tender of Mr. 


Bertram Thomas, of Manchester, for the supply of four reverse 
current circuit breakers, £17 10s. each. 


Stockport. — The T.C. has accepted the tender of Walter 
Scott, Ltd, of Leeds, for the supply of tram raile (at £5 12s. 6d. 
per ton), fish-plates and tie-bars, and that of the British Insulated 
and Helsby Oables, Ltd., for cables, at £223 153. 


Warrington.—The T.C. has accepted the tender of 
Messrs. G. О. Milnes, Voss & Co., for tbe supply of four top covers 
for tramcars, at £80 cach, inclusive of new trolley poles. 


FORTHCOMING EVENTS. 


To-day’s Arrangements. — At i p.m. Tramways and Light Railways Association. 
Meeting at the Society of Arts. 


At 8 p.m. Physical Society. Annual General Meeting. Address by 
the President, Prof. J. H. Poynting, F.R.S., on“ Radiation Pressure." 

At8p.m. At Frascati's Restaurant. Special meeting of the Electrical 
Contractors’ Association (Incorporated), London Section, to heat a 
paper by Mr. R. Tweedie Smith, on the * London County Council 
General Powers (Wiring) Bill, 1905. " Contractors аге nid to be 
present to sign a petition against the Bill. 


Raturday, February 11th.---At 6.30 for 7 p Junior Institution of Engineers. 

Coming-of-Age Dinner at the Hotel Cecil. 

At2p.m. North of England Institute of Mining and Mechanical En- - 
gineers. General meeting. 

At 2.45 p.m. I.E.E. (Students) visit to G.P.O, Central Telephone 
Exchange, Е.С. 

At 7.30 p.m. Birmingham and District Electric Club. Mr. E. R. 
Wood on " Starting and Speed Regulation of Electric Motors." 


Monday, PeT 13th.—At 6.£0 p.m. Junior Institution of Engineers. Visit 
to the Brockie-Pell Arc Lamp Co.’s works, Worship Street, E.C. 
At 8 p.m. Society ot Arts. Mr. Dugald Clerk on *' Internal Com- 
bustion Engines.“ 
Institution of Mechanical Engineers (Graduates) Lecture at the 
Manchester School of Technology, by Dr. J. F. Nicholson. 
Tuesday, February 14th —At 8 p.m. І E. E. (Glasgow) meeting. 
Wednesday, February 15th.— At 7.80 p.m. I.E.E. (Birmingham). Mr. A. C. 
Anderson, on '* Applications of Electricity in Mines." 
At 7.30 pm. I. E. E. (Students) meeting. Mr. W.J. Williams on “The 
Electric Furnace." 
At 2.30 p.m. I. C. E. (Students) visit to the Lot's Road Power Station 
of the Underground Hleotric Railways Co. of London. 
Thursday, February 16th.—At 7.16 p.m. I.E.E.(Leeds) Mr. James Lord on 
„Permanent Way Construction and Depreoiation.'' 
Friday, February 17th.—A$ 7.80 p.m. N. B. Coast Institution of Engineers and 
Shipbuilders. Meeting. 
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ELECTRICAL INSTALLATIONS OF THE NATAL GOVERNMENT 
RAILWAYS, ‘SOUTH AFRICA. 


[FROM OUR DURBAN CORRESPONDENT. ) 


THE manifold uses to which electricity is put in connection 
with the railways of South Africa justify our giving a 
description of the new power station at Durban, the terminus 
of the Natal Government Railways, and headquarters of its 
electrical department. 

Bearing in mind that this railway system only dates back 
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the main line, for lighting and power purposes, as shown іп 
the table given below. 

During the late Boer War the electrical department of the 
railway was able to render useful service to the military 
authorities, in equipping searchlight, temporary lighting, 
and pumping plants, these being erected and run by them in 
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INTERIOR OF ENGINE Room AT DURBAN. 


baque 1076, and that it was not until some six years 
ister that a connection was made with the Transvaal (then 
the South African Republic), giving a total length of 3043 
miles of main line, while the branch lines amount to about 
the same length, it is very gratifying to find electricity so 
much in demand. There are seven generating stations on 


connection with both active hostilities and the more peaceful 
works of bridge and permanent-way reconstruction. 

The original plant at Durban consisted of four 30-Kw. 
E.C.C. dynamos, direct-coupled to “ Peache” high-speed 
engines. The demand was chiefly for lighting, and it was 
on the decision to electrically equip the whole of the loco- 


ee 


Station. | Med jan 


Durban... /Old works | 120 Kw. D о. 200 volts. 
1996 | 


= System of supply and nature of load. 


" New workei 570 Kw. b. O. 200 volta, for lighting stations and goods yards, bead offices, workshops, and driving all the machinery 
1904 | in the loco. and carriage works, charging train accumulators, and epee соон buildings in the 
town. 


Hill Crest... ` 1901 30 xw. | Three-phase 4.0., 500 volta, 50 cycles, pumping plant. 
1904 95 xw. 5. C. 100 volts, for local líghting and accumulator chargi 


Wool River mulator charging. 


Мит 19 310 aw. | Three-phase 4.0. 2,200 volts, driving machinery in loco. shops, lighting sation ane goods yards, and accu- 
30 Kw. | р c. 200 volte, for fighting and pumping. 


Сы 10 220 Kw. p. o. 200 volta, lighting station aud goods yards, driving machinery in looo. shops and accumulator charging. 
T 19098 30 Kw. | p.c. 200 volta, for lighting station and accumulator charginz. 
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motive works that the present new power station and scheme 
became necessary. 

The general arrangement of the new central station, as 
well as the power and lighting distribution scheme for the 
railway works and for a running shed and repair shop at 
Greyville, was drawn up by Mr. Frederick W. Mills, 
A. M. I. E. E., the chief electrical engineer to the railways, and 
Government electrical engineer to the Colony, who also 
supplied the data from which the details 
were elaborated, on which tenders were 
called for in England. 

The contract for the station equipment 
was placed with Messrs. Davey, Paxman 
and Co. Ltd., of Colchester, and 
was executed by them under the super- 
vision of Mr. H. G. Humby, consulting 
engineer to the Natal Government. 

The building, which is of very lofty 
proportions, and was built of brick, 
cement faced, by a local contractor, was 
designed by the engineer-in-chief to the 
Natal Government Railways, and erected 
at an estimated cost of £20,000, while 
the outlay on station plant was £26,000. 

The erection of engines, boilers, and 
auxiliary machinery was carried out 
by the department under the superin- 
tendence of Mr. C. H. Hearn, the power 
station engineer. 

The power house is conveniently 
situated in the works yard, for the pur- 
pose of current distribution, the dimen- 
sions being 135 ft. x 85 ft., divided 
lengthways into two portions forming 
engine and boiler rooms, in addition 
to the offices. 

At the west end is placed the chimney, of circular section 
and 180 ft. in height, the internal diameter at the base being 
15 ft. 3 in., and at the top 9 ft. 4 in. inside the сар; it is 
firebrick lined toa height of 115 ft., with a cellular air 
space. The economiser house is interposed between the 


BOILERS AND MECHANICAL STOKERS. 


end of the main building and the chimney, and measures 
60 ft. x 30 ft. 

À boiler room 135 ft. long x 50 ft. wide has been pro- 
vided, with a view of ultimately doubling the present boiler 
power, consisting of five Lancashire boilers, 36 ft. long x 
7 ft. 6 in. iu diameter, with a grate area of 36 sq. ft. for both 
furnaces, generating steam at a pressure of 160 lb. per 
sq. in., and giving an evaporation of 6,000 gallons per hour 
with Natal nut coal. 


Poulton’s curvilinear bricks are employed for the boiler 
settings. On the floor level is situated the main flue, 8 ft. 
6 in. x 5 ft. wide, bye-passed at the chimney base to four 
batteries of Green economisera, having a total of 394 tubes ; 
the flue is so laid out as to permit of doubling the economiser 
in the future. "The tube scrapers are motor-driven, with a 
small steam engine as stand-by. 

All the boilers are fitted with “ Bennis” sprinkling 


Woop-WoRkKING SHOP. 


mechanical stokers, these being fed with coal by means of 
an overhead chain conveyor, which, returning in the ash- 
trough below the boiler room floor level, removes the ash, 
delivering it to а bucket elevator overhanging an adjacent 
siding, and thus ejecting it direct into steel railway wagons. 
Another elevator of similar construc- 
tion lifts the coal as dumped from 
wagons over a shoot, whence it falls by 
gravity into the elevator hopper. 

An independently-fired superheater 
by Messrs. Davey, Paxman is set mid- 
way between the boilera; it has a capacity 
of 10,000 Ib. of steam per hour, with a 
heating surface of 762 sq. ft., and is 
connected into the 10-in. saturated 
steam main by 8 in. branches, provision 
having been made for bye-passing or 
mixing as may be required. The steam 
is superheated to 500° F. The steam 
auxiliaries are supplied from а 3j-in. 
steam service taken separately from each 
boiler. The method adopted for sup- 
porting the steam ranges was a series 
of wrought-iron pipe columns sur- 
mounted by cast-iron cushion pieces 
by which the pipes were borne, the 
whole arrangement being very elastic, 
and no expansion joints or other devices 
being necessary. 

The engine room, off which lead the 
offices, is 123 ft. long х 35 ft. wide, and 
is spanned by a 10-ton travelling crane ; 
the walls are handsomely finished with a 
glazed tile dado, and the floors are also 
suitably tiled, the cable and other trenches 
being covered in by teak gratings. 

At present three generating sets are in position and 
regularly working, with space for extension to double the 
present capacity ; theseare all of uniform size, viz., 190-Kw. 
direct current, six-pole, compound-wound machines by 
Messrs. Bruce Peebles & Co., Ltd. They generate current at 
210 volts, 500 r.p.m., and are direct-coupled to 300.-. H. P., 
triple-expansion, three-crank condensing engines, by Messrs. 
Belliss & Morcom. These are of their standard type, with 
forced lubrication throughout; as will be seen in the accom- 
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paying illustration, p. 227, an equalising switch is placed 
doe to each machine for parallel running. 

Qn the left-hand side of the same view will be seen the 
Brwn-Boveri motor-generator, running at 1,000 r.p.m. ; 
this supplies three-phase alternating current at 2,000 
volts, 50 cycles, to Greyville depot, where it is trans- 
formed down to 200 volts, and employed for lighting and 
power. The separate switchboard controlling this set is 
seen on the extreme left of the view. 

Situated in the centre of the engine room at 10 ft. below 
floor level, and covered in by chequer plates, is the pump 
and condenser room ; here are installed two motor-driven 
three-ram feed-pumps, each capable of dealing with 3,000 
gallons of water per hour against 165 lb. per sq. in. pressure, 
and an additional Worthington vertical steam pump, 
Admiralty pattern, of equal capacity. In the centre of the 
pump room stands the condensing plant, with combined 
eum. driven air and circulating pumps. The displacement 
of the former is 10,123 cb. ft. per hour, while the latter 
deals With 83,500 gallons an hour. Here also are fitted the 
mst steam oil separator, hot-wells, oil filters &c. 

n cooling tower is in use, having a capacity 
00 gallons per hour; its dimensions are 40 ft. 
X 12 ft. in diameter, and the fan is motor-driven. 

y gallery running the full width of the engine room 
armies the main switchboard, supplied by Messrs. Kelvin 

id White, access to the platform being gained by a light 
iro Spiral stairway of ornamental design. The main board 
ponaists of six generator panels, seven feeder panels, two arc 
wis and one panel for testing purposes, all of white 
warble, and equipped with single-pole  knife-switches, 
maximum and minimum circuit-breakers, and the usual dial 
and recording meters. 

Behind the switchboard is the test room, suitably equipped 
by the same firm. The lighting of the station is carried 
out by G.E.C. enclosed series arc lamps, as well as 
incandescents, 


The distribution scheme is carried out from the power 
station switchboard direct to three centres of supply, situated 


The high pre:sure supply to Greyville is conveyed by a 
7 14 three-core armoured cable, 10,000-volt class, this being 
of sufficient sectional area to allow of an increasing load. 

Altogether the system has involved the laying of four 
miles of cable serving 1,750 H.P. in motors, and an equivalent 
of 2,800 8-с.Р. lamps in lighting. 


EXTERIOR OF POWER STATION. 


The tool-driving has been carried out principally by the 
application of a separate motor to each machine, perfect 
independence of the several units being thus ensured ; 
applied to a large group of iron-working tools is a very 
interesting multi-voltage system, controlled from a rotary 
balancer which gives pressures of 50, 75, 125, 150 and 200 


MOoTOR-DBIVEN MACHINE SHOP. 


% the locomotive machine shops, carriage building sho 8, 
snd traffic en * pe, g g р 
ann feeders to these sub-stations consist of St. Helens 

11 concentric pa Der- insulated cable, lead sheathed, of the 
00-rolt class, havitag a sectional area of 1:0 sq. in. These 
we supplemented Dy smaller feeders of 61/14 concentric 
Paper-insulated cab T of similar class, leading to Ње main- 
tenance and stores d ~=partments. 


volts. By this means a large speed range for such tools as 
drilling, milling, shaping and slotting machinery is attain- 
able, and it has been found to considerably increase the scope 
of the various appliances which were originally in use prior 
to the introduction of electric driving, variable speeding of 
which could only otherwise be obtained by expensive 
structural alterations to the machines themselves. All tools 
recently imported are, of course, designed and. properly 
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equipped for motor drives, suitable provision being made 
therein for effective speed regulation. 

In the engineering, wood-working and other workshops, 
all the conductors are laid solid in underground trenches, 
cast-iron junction and inspection boxes dividing up the 
service into regular sections, for the expeditious localisation 
of faults, or for extension work. An especially roomy and 
convenient cast-iron joint box has been introduced by Mr. 
Mills, for the heavier cable work, much facilitating the 
jointing and the accessibility of cables for testing purpoees. 


to be taken up at the old station, removed, eet on new 
foundations, and the switchboard re-erected in its new 
position and connected with the new mains. The steff 
employed on this occasion numbered 18 Europeans and 60 
natives, under the pirsonal supervision of the chief elec- 
trical engineer. 

A good view of the station exterior is given on page 229, 
wherein are seen the spacious proportions of the buildings, 
as wel as what is now the largest brick chimney in the 
country. 


ВтвЕг, Frome or OmranIO PowaR Co., at Gar- Hoden 6гтв 
Fr. unn OOVBRED with CoNCAETE'JACENT. 


The locomotive erecting sbops are served by six 35-ton 

overhead electric travelling cranes, and two 5-ton quick 
travellers, while a 5-ton gantry crane is at work in the 
goods yard for the rapid handling of the heavier class of 
merchandise in general traffic. 
'} Considerable interest also attaches to the 20-ton electric 
traverser for transshipment of rolling stock in the carriage 
repair and paint shops, which takes ita supply from overhead 
trolley lines, and to a couple of motor-driven air compressors 
of 40 and 100 H.P. respectively. These provide for the large 
number of pneumatic tools in use in the boiler shops. 


18.-rr. STEBEL FLUME or Ontario POWER Co. 


A problem with which the electrical staff was confronted, 
was the imperative need that the change-over from the old 
to the new stations and systems should be completed between 
two ordinary working days, so that no interruption of either 
light or power supply should occur. It is pleasing to record 
that the department was quite equal to the occasion, and 
that the operation, which was commenced after midnight ор 
Sunday, July 23rd, 1904, was so successfully completed, that 
by the evening of the same day, No. 1 steam-dynamo took up 
its regular load. This performance is the more creditable, 


inasmuch as a large motor-generator and its switchboard had. 


Conorery Cunram WALL 2¥ ОнтАВО Powmn Co. 


. Our other illustrations are a general view of the engine 
room, with pump hold in the foreground; a view taken 
along the boiler room firing floor, clearly showing the 
mechanical stoker arrangement ; and a bird's-eye view of one 
of the locomotive machine shops, an important part of what is 
undoubtedly the finest equipped as well as the most modern: 
m largest engineering establishment in the whole of South 
rica. | ! 
A view of the saw mill is given, in which can also be seen 
carriage building bays; in this department are at work 
the most modern labour-saving wood-working tools, driven 


NU. 
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Sire or POWER STATION IN THE GORGE, 
CANADIAN SIDE, 


by motors of 220 m.P., and served by four 5-ton overhead 
electrically driven travelling cranes. 

The most important of the up-country stations is situated 
at Pietermaritzburg, the seat of the Colonial Government. 
It was built and equipped at a cost of £2,100, and is the 
centre of a high-pressure three-phase transmission scheme, 
feeding four outlying sub-stations. X 

In the generating station are installed two 80-Kw. and 
one 150-Kw., alternators, supplying current at 2,200 volta, 
60 cycles; these are direct-coupled to Peache high-speed 
single-acting  engiues while four Economic” boilers 
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supply steam at 140 lb. per sq. in. This station is under 
the control of Mr. T. P. Pask, A. M. I. E. E., assistant elec- 
trical engineer. 

The management is to be congratulated on the wisdom of 
its solution of the problem presented to it when the question 
of considerably enlarging the works came up in 1902. It 
then became necessary to commit the department to a 
definite policy of either steam or electric power supply, in 
view of the new machinery to be placed on order, as well as 
the design of buildings to be erected, both of which depended 
on the future practice decided upon. 

The decision of the general manager, Sir David Hunter, 
K.C.M.G., was that the extensions and future policy of the 
department should be laid down on the lines of the latest 
engineering practice, and the wisdom of this course has been 
abundantly proved by the largely increased output from all 
departments, in addition to the gain in efficiency accruing 
from well lighted and ventilated shops, which, as our 
illustrations show, compare favourably with any we 
remember to have seen in our English industrial centres. 

In conclusion, we have to thank Mr. F. W. Mills, the 
electrical engineer, for his courtesy in allowing our repre- 
sentative to view the works, and for the excellent photo- 
graphs and information which he readily supplied. 


ELECTRICAL DEVELOPMENT AT NIAGARA 
FALLS, CANADA. 


By ORRIN E. DUNLAP. 


THERE are three power projects under way in Queen 
Victoria Park, on the Canadian side of the river at Niagara 
Palla, the combined output capacity of which is to be 
415,000 E.H.P. Of this stupendous amount, the Ontario 
Power Co. proposes to develop 180,000 H.P., which is the 
largest amount of power yet contemplated for any single 
installation at Niagara Falls, and is within 25,000 H.P. of 
the total outpat of the two great power houses of the 
Niagara Falls Power Со. on the New York tide at Niagara. - 

In the development of the Ontario Power Co., there are 
features quite new in the Niagara region, and none of the 
work done in developing. power there has been more inte- 
resting than that of this company. The Ontario Power 
Co. waa the second to select its site and method of develop- 
ment on the Canadian side, and its plan at the start called 
for the diversion of the waters about Dufferin Islands in 
order that the forebays might be constructed at the point 
selected. To accomplish this huge wing dams were con- 
structed, and a vast area of the riverbed was exposed. ! 

The company’s designs provided for the construction of an 
outer and an inner forebay above the Dufferin Islande, the 
point being about a mile above old Table Rock. From the 
inner forebay it is intended to run three steel flames to Table 
Rock, where the water of the flumes will empty into an open 
relief or spillway; from this it will be carried. through 
penstocks to the tarbines located in the power station at the 
water's edge, in the gorge, very close to the foot of the Horse- 
shoe Fall. | 

To develop the 180,000 н.р. contemplated, the Ontario 
Power Co. will divert about 12,000 cb. ft. of water every 
second from the river, above the Horseshoe or Canadian 
Fall. This diversion will be made at a point where the 
upper rapids begin. In passing from the main stream to 
the outer forebay, the diverted water will meet an ice fender 
or curtain, which is expected to prevent much of the ice that 
flows down the upper Niagara from Lake Erie in wintertime 
from entering the forebay. The curtain will drop to witbin 
a few feet of the riverbed, and it is expected that the 
powerful currents of the locality will sweep the ice from the 
face of the curtain. The depth of water at the intake wi 
be about 13 ft. The area of the outer forebay is about eig 
acres, while that of the inner forebay is about two acres, 


making 10 acres in both forebays, all of which covers the 
normal riverbed, a considerable amount of which was blasted 
away in order that a sufficient depth of water might be 
obtained. In the construction of the forebays, piers and 
various foundations, a vast amount of concrete work was 
done. 

At times of high water, the river wall of the outer fore- 
bay will act as a spillway. At the lower end of the outer 
forebay, the walls are connected by a screen house 320 ft. 
long, while at the lower end of tlie inner forebay tlie gate- 
house is located, and is 120 ft. in length. The water will be 
about 20 ft. deep at the screenhou:e, and 30 ft. diep at the 
gatehouse. Should any ice or débris reach the gatehouse 
section of the inner forebay, it will be discharged through an 
ice run 5 ft. wide. | 
. The three steel flumes will tap the water supply at the 
gate-house, the flow being regulated by steel gates. Опе of 
the flumes has already been laid. It is made of steel plates 
4 iv. thick, strongly riveted, and has an inside diameter of 
1x ft. Every 4 ft. the plates are strengthened by 8-in. 
steel deck beams riveted to the upper section. In order 
that the presence of the big s'eel pipe might not mar the 
scenic features of the park, the commissioners of Victoria 
Park directed that it be laid in a trench excavated for its entire 
length of over 6,000 ft. Previous to being covered by earth, 
а conductor was laid to carry off any electric currents that 
migbt cause electrolysis, and the upper surface of the flume 
wes sheathed with concrete in order that any nnequal earth 
pressure might be distributed. Some views of the work in 
different stages are given on the opposite page. 

Each 18-ft. flume is expected to supply about 1,000 cb. ft. 
of water per second, and this water wiil be caught up in 
eight penstocks and carried to the station, making 24 pen- 
stocks in all that will pass from the top of the bank iu 
tunne!s excavated through the high bank, in order that they 
may not be in view of sightseers on either side of the river, 
to the power house. Six of the penstocks connecting with 
each flume will be 9 ft. in diameter, while the two others will 
each have a diameter of 30 in. The large penstocks will 
supply the turbines of the generator scts, and the small pen- 
stocks will supply the wheels of the exciters. At the power 
house the 9-ft. penstocks bifurcate, во as to supply water 
to the twin turbines that will be used. These turbines will 
make about 187 r.p.m., and will be direct connected to 
generators of 10,000 нр. capacity. Tail-races under the 
power house carry the discharge water from the turbines to 
the lower river. 

The generators will deliver three-phase current, at 25 
cycles and 12,000 volts. They will 5e controlled by appa- 
ratus installed in & transforming and distributing station 
located on the bluff behind Victoria Park, 255 ft. above 
the power station, and over 500 ft. from it horizontally. It 
i8 provided in the agreement, made with the Park Commis- 
sioners that all the power must be used outside the park 
limite, but if there is demand for it, one-haif of the product 
of the station must be delivered to Canadian consumers. 
The Ontario Power Co. has made a contract with the Nia- 
gara, Lockport and Ontario Power Co., whereby it is to 
deliver 30,000 electrica! horse-power at the international 
boundary line at or near the Niagara whirlpool by July ist, 
1905, and an additional 30,000 electrical horse-power at the 
same point by January 1st, 1907. This contract extends to 
April let, 1950, and may be extended 60 years longer, 
or to 2010. On its part, the Niagara, Lockport and 
Ontario Power Co. is to erect a transformer station on the 
American side of the river, and it is to construct 
а transmission line as far east as Rochester, N.Y., by July 
Ist, 1905. From this, one is led to believe that a portion 
of the product of the Ontario Power Co. will be transmitted 
to Lockport, Medina, Albion and other places in Western 
New York. 

For ita rights in Victoria Park, the Ontario Power Co. 
pays an annual rental of 230,000 a year, and, in addition, 
will pay at the rate of $1 per H.P. for all power sold above 
20,000 up to 30,000 H. b.; 75 cents per it r. for all above 
80,000 up to 40,000, and 50 cents per H. p. for all sold or 
disposed of above 40,000 H.P. 

The engineers of the Ontario Power Co. are Меғкгз, P. N. 
Nunn and L. L. Nunn, while the resident manager is Mr. 
Banker R. Paine. 
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NEW LOW-TENSION IGNITION DEVICES 
FOR PETROL MOTOR-CARS. 


THE Simplex ignition device for petrol motor-cars, described in a 
recent issue of the IigviEw, appears to have been the fore-runner 
of a number of devices working on a similar principle. At tke 
recent motor-car exhibition in Paris two variations of the system 
were exbibited, on which we are now able to give illustrations. 
Fig. 1 gives a sectional view of the Caron device, introduced by 
La Société Industrielle des Telephones, of Paris, from which it will 
be seen tbat it is an exceedingly compact arrangement, the whole 
apparatus not being much larger than an ordinary sparking plug, 
whose place it takes in the combustion chamber of the motor. As 
in the Simplex arrangement, the rod c by which the internal break 
is obtained, has a to-and-fro motion. When the circuit is closed at 
the contact maker on the half-time shaft of the motor, an electrical 
current flows through the coil 4, magnetising the soft iron core; 
the latter in turn draws up the rod c, from the point p, and a huge 
spark, due to the extra current, takes place when the rupture is 
made. A light spring around the rod returns the latter to its 


normal position, resting on D, when the external contact is 
broken. The only part subject to wear is the point р, which, as 
in other devices of the kind, can be renewed at & small cost, the 
renewal only being necessary after several thousand miles of 
running. Each cylinder is provided with its own combined magnet 
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Fig. 1.—Carox Fig. 2.— ZoBALOFF IGNITION 
Ia@niT10N PLUG. DEVICE. 


and plag, and while it will work equally well with accumulators 
and a contact breaker of the usual type, the Société des Telephones 
prefer to use a special low tension magneto driven off the half-time 
shaft to furnigh the primary current. The magneto is of the four- 
pole type, and has a rotatable armature; it furnishes two impulses 
of current at each revolution of the cranksbaft, the current being 
sent by a distributor to the termivals of a collector, which are 
directly connected to the plug-magnets, the number of terminals 
corresponding to the number of cylinders of tbe engine. 

The Zubalof arrangement is being introduced by M. Beaupied, of 
Paris. The apparatus is so arranged that it can be fitted in place 
of the ordinary high-teneion sparking plug. Referring to the 
sectional view (fig. 2), it will be seen that the central rod of the 
plug, by means of which the internal break in the electrical 
circuit is effected, has an oscillating movement. The rod or 
lever is supported at its centre of gravity on a spindle s, 
from which it is insulated by meaus of mica. The lower 
end p, of the rod carries a hammer fixed to it by means of a 
pin. The hammer, rod, and spindle are of nickel, while the end of 
the rod is mica insulated. The electrical current, which may be 
furnished either by an accumulator-dynamo, or magneto, is divided 
into two portions. When the external break in the circuit is closed, 
that is to say, when contact is made by the contact maker on the 
half-time shaft of the engine, the current flows through the coil, в; 
at this moment the hammer p, or rather, the lever м, is attracted 
towards х, and, turning on its spindle, causes the hammer р to 
make contact with the block c. This done, the coil в! in 
turn becomes magnetised, as a part of the current from the 
battery passes through the сой в!, the lever, hammer, 
and block, which are in series with it. The engine continu- 
ing to run, the external contact on the half-time shaft is broken, 
the blade being on the insulated portion, and current ceases to flow 
in B. The coil в! only is now magnetised, and attracts, in turn, 
the lever M, causing the hammer p to leave the block c 
suddenly, a large spark due to the extra current taking 
place between the two parts. The contact maker on the 
engine can, of course, be advanced and retarded in the usual 
way. The apparatus is strongly made, and will work in any 
position, a special claim being made that its regular action does 
not depend in any way on springs. The only parts subject to wear are 
the hammer D, and the block o; these will, however, last for several 
thousand miles, and are so attached that they may readily be 
renewed. The device is adaptable to single or multi-cylinder 
engines, each cylinder being fitted with its own magnete and plug 
wired up to the usual contact maker. 


THE ELECTRICAL VOLUNTEERS. 


Tux following orders are announced for next week :— 


Monday, February 18.—" A" Company. Recruits’ drill, 6 p. m.; technical in. 
struction, 7 p.m. Lecture and demonstration on the Potentiometer, by Mr 
B. W. Melsom, 9 p.m. . . . 

Tuesday, February 14.—' B" Company. Recruits’ drill, 6 p. m.: technical in- 
struction, 7 p.m. Medical inspection for recruits and Special Service 
Bection, 7 p.m. | 

Wednesday, N 16. — Instructional drill, headquarters, 8 pm.; plain 
clothes ; rifles without slings. Submarine mining class, 6—9 p.m. Exami- 
nation C" and D" Companies for “ A badge, 7 pu 

Thursday, February 16.—'*C'" Company. Recruits’ drill, 6 p. m.; technical in- 
struction, 7 p.m. Lecture by Capt. Phillips on Special Points on Work- 
ing of Steam Engine,“ 8.80 p.m. . | 

Friday, February 17.— D” Company. Reoruite’ drill, 6 p.m.; technical in- 
struction, 7 p.n. Bohemian Concert at The Horns" Assembly Rooms, 
Kennington Road, 8 p.m. 

Saturday, February 18.—Week-end class, 

J. H. 8. PuriLriPs, Captain, 


For O. C. E. E. R. E. (V.) 


NOTES. 


Canadian Niagara.— Mr. Orrin E. Dunlap writes :— 
“The Canadian Niagara Power Co. started the first two 
10,000-H.P. units in its new station in Victoria Park, on the 
Canadian side at Niagara Falls on the morning of Moaday, 
January 2nd. At 11.30 o'clock President William H. Beatty moved 
the small wheel that governed the flow of water on Turbine No. 1. 
The unit responded instantly, and the first of the big 10,000 m.r. 
generators started to revolve, Gradually its speed was increased 
until it was making 250 revolutions a minute, and then the second 
unit was successfully started. In thus starting its great plant, 
the Canadian Niagara Power Co. fulfils its sgreement with 
the Canadian Government, its contract calling for a development by 
January 186, 1905, involving the construction of a tunnel with a 
capacity for the discharge of water sufficient to produce 100,000 
H.P., a canal or intake from the river with a capacity of 50,000 
H.P., a wheel-pit with a capacity of 50,000 E.., and 20,000 electrical 
Н.Р. ready for use, sale or transmission. But the works have been 
constructed on a larger scale than called for in the agreement, so 
that the company has a canal, tunnel and wheel-pit complete, for 
the development of 110,000 н.р. The power house is well forward, 
and a total of five units will be installed and ready for operation 
by May 1st. In the wheel-pit and station there will be room for six 
additional turbines and generators of the same size, and these can 
be quickly installed as the demand requires their installation. 

The turbines were designed and manufactured by Escher, Wyss 
and Co., of Zurich, Bwitzerland, while the generators were made 
by the General Electric Co., of Schenectady. The water is 
led to the turbines from the canal by penstocks 10 ft. in diameter, 
and after driving the wheels is discharged through a tunnel 2,200 ft. 
tong, at a point in the gorge close to the foot of the Horseshoe 
Fa 


The Canadian Niagara Power Oo. is owned by the Niagara 
Falls Power Co, whose power houses on the New York side 
contain installations of 105,000 н.р. capacity. The power house of 
the Canadian Niagara Power Co. is connected with these 
two power houses on the New York side by cables laid in conduits 
through the Oanadian Park and City of Niagara Falls, crossing the 
river on the upper steel arch bridge. It is possible to operate the 
three big stations as one plant, and thus every power customer of 
these two companies, whether he be on the American or Canadian 
side, has the assurance of continuity of a supply of power given by 
these connections. This international development under a single 
direction may be expeditiously enlarged from its present output by 
the installation simply of the additional unite of machinery for 
which the Oavadian works are prepared. It may be still further 
enlarged by the exercieé on the part of the Niagara Falls Power 
Co. of ite already acquired right to a further development of 
an additional 100,000 н.р. by means of another tunnel. 


Liverpool Tramways.—The returns of the Liverpool 
tramways for 1904 show that the mileage travelled was 12,166,419 ; 
the number of passengers carried, 116,642,663; the receipts, 
£540,916; the increase over 1903, £16,407. The percentage increases 
in 1904 over 1093 were :—Mileage, 3:68 per cent.; passengers, 3-17 ; 
receipts, 3°13. Compared with 1897, the last year under the old 
company’s control], the ipercentage increases in 1904 were:— 
Mileage, 102:33 per cent.; passengers, 203°68; receipts, 86 05 per 
cent. 


Junior Institution of Engineers.—On Friday last. 
Prof. H. T. Davidge read a paper before this Institution on ' Recent 
Developmente in Electric Lighting." First discussing the general 
conditions of the problem of electrical illumination, and the criteria 
by which the quality of a lamp is determined, the author gave an 
outline of tbe history of the art, and classified the various types of 
electric lamp now extant, under nine heads. He then described the 
principal types of arc lamps, and compared their efficiencies. Deal- 
ing with carbon glow lamps, he emphasised the importance of regu- 
larity of pressure, enabling high efficiency lampsto be used. Lamps 
with filaments consisting of compounds of carbon were briefly 
mentioned, and arca between electrodes other than carbon. Osmium 
and tantalum filaments were also described, followed by the Nernat, 
in connection with which the author remarked that vacuum was not 
necessary, but omitted to point out that the access of airi to, the 
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glower was essential. Cooper-Hewitt and Bastian mercury vapour 
lamps were next dealt with, and these, besides some other lamps, were 
shown in operation. Osthode bombardment lampe, high frequency 
effects, and те forms of electric lamps, such as the Finsen light, 
received brief notice, and the firefly's modest but efficient radiations 
were held up for emulation. 


Conductivity of Calcium, — MM. Moissan and 
Cbavanne (Comptes Rendus, January 16th) give the electric con- 
ductivity of calcium prepared by the industrial process of the 
Bitterfeld Works. Wires of the homogeneous metal were measured 
by 4 Wheatetone bridge. To prevent action of the air they were 
covered with petroleum. The conductivity of silver being taken as 
= of calcium is 15:6 at 20° C. Mathiessen gave it as 22 at 


Rabbit Stops an Electric Train.—A singular incident 
occurred on Friday last close to Formby railway station on the 
electric railway. An electric baggage car was proceeding between 
Southport and Liverpool, when the electric current was suddenly 
cat off, and the car came to a complete standatill. It was found 
that a rabbit had been caught by the collector which receives the 
electricity from the “ live” rail, and the animal had become wedged 
between the line and the collector, which effectually cut off the 
electric current. The electrocuted rabbit was removed as quickly 
as possible, and the car resumed its journey. 


Petrol Motor-Cars.—4A very valuable paper on this 
subject was rzad b>’ re the North-East Coast Institution of Engi- 
neers and Bbipoui.ers at Newcastle, on 20th ult., by Mr. Frank 
Little. Tle paper was very fully illustrated, and dealt with every 
part of a motor-car in great detail. The only part of direct elec- 
trical interest is, of course, the ignition device, and this was as 
fully treated as any other item. The author did not confine himself 
to any one type, but compared the best makes of the various parts, 
as well as the different systems of driving, steering, braking, &c. 


The Origin of Radium.—In a letter to Nature of 
January 26tb, Mr. Frederick Boddy refers to experiments made to 
test the view of Prof. Rutherford and himself, that radium was a 
product of the radio-active cbange of uranium, the result of which 
last year appeared to be negative. Resuming the research in the 
new chemical laboratories of Glasgow University, into which no 
radium had been brovght, Mr. Soddy now finds that his earlier 
result was affected by an error; he is satisfied that there is asteady 
production of radium from uranium, though it appears to take 
place at „th of the theoretics] rate. The error previously made 
wae due to the existence of radium emanation in the laboratory, 
and it seems that,,to ensure accuracy in prosecuting experiments of 
such extreme delicacy as these, it is necessary to све entirely new 
apparatus st every stage of the processes. It is suggested that the 
low rate of production found may be due to a large part of the 
emanation being retained by the uranium solution, and further 
experiments are now in progress to decide this point. 

In the issue of Nature for February 2nd, Mr. W. C. D. Whetham 
corroborates Mr. Boddy's statement, having himself observed that 
tbe quantity of radium emanation now evolved by his uranium salt 
is distinctly greater than at firat. 


Royal Society.—The following papers were down for 
reading on February 9th :— 


Prof. J. A. Fleming, F. R. S., On the Conversion of Electric Oscillations into 
Continuous Currents by means of a Vacuum Valve,” and “On an Instrument 
for the Measurement of the Length of Long Electric Waves, and also Small 
Taductances and Capacities.” 

Capt. A. M. Field, R. N., Report on an Area of Local Magnetic Disturbance 
in East Loch Roag, Lewes, Hebrides.” Communicated by Rear-Admiral Sir 
William Wharton, K.C.B., F.R.8. 

G. T. Beilby, ‘* Phosphorescence caused by the Beta and Gamma Rays of 
Radium.“ Communicated by Prof. J. Larmor. 

Віт William Crookes, F. R. B., Europium and its Ultra-Violet Spectrum.“ 


Papers and Lectures.—On lst inst. the Right Rev. 

Monsignor Molloy delivered, in the Theatre of the Royal Dublin 

‚ 8 lecture on Electrical Resonance and its Application to 
Wireless Telegraphy.” 

At a meeting of the Society of Architects to be held at Staple 
Inn Buildings, Holborn, London, E.C., on the 16th inst., Mr. B. R. 
Tocker will read a paper on The Lighting of Buildings by Elec- 
tricity and Incandescent Gas." | 

Dr. E. W. Marchant, Professor of Electrical Engineering in the 


‘University of Liverpool, lectured on “The Electric Current and its 


Applications,” on January 31st, in the Picton Lecture Hall. 


Iastitution Notes.—The second annual dinner of the 
Leeds Local Section of the Institution of Electrical Engineers isi to 
be held st the Hotel Metropole, Leeds, on Friday, March 3rd. The 
chair will be taken by Mr. W. Emmott, A. M. I. C. E., M. I. E E., pre- 
sident of the Section, supported by the Lord Mayor of Leeds; Mr. 
A. Biemens, president of the Institution ; Mr. G. C. Lloyd, secretary 
of the Institution; the chairman of other local sections, and other 
eminent members of the profession. The hon. eecretary is Mr. 
G. R. Blackburn, tramways department, 15, Bridge Street, 
Bradford. 

The members of the LE.E. (Glasgow Section) held a very suc- 
cessful Bmoking Concert in the Grosvenor Restaurant, on Saturday 
evening, the 4th inst. 


Gas Explosion.—An explosion of gas occurred at the 
High Level Station of the London aud North-Western Reilway, 
Wolverhampton, a few days ago in one of the waiting-rooms. 
Three men were injured. It is supposed that a gas-pipe beneath 
the floor had leaked. 


American Enterprise in Canada. — The Montreal 
correspondent of the Nottingham Daily Guardian says that an 
American firm has secured the contract for the construction of an 
electric street railway in Montreal. The Americans offered to do 
the work considerably cheaper than it could be undertaken by local 
contractors." 


Appointments Vacant.—Electric tramway staff for 
Walthamstow ; assistant electrical engineer (£101) for Whitby; shift 
engineer for Southend-on-Sea (428.); switchboard superintendent 
for Glasgow Telephone Department. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTBRIOAL REVIEW posted as to their movements. 


Central Station Engineers.—Mr. W. R. Nice, late 
meter assistant to the Lancaster Corporation, has been appointed to 
a similar position at Hammersmith. There were 64 applicants for 
the position. 

Out of over 150 applicants for the post of assistant electrical 
engineer at the Bradford Electricity Works, the following have been 
selected to attend before the Electricity Committee : — Mr. Chas. W. 
Salt, Croydon; Mr. J. R. Blaikie, Streatham; Mr. T. H. Birrell, 
Worcester; and Mr. R. M. Torpy, Wimbledon. The salary is £250 
а year. 

The Dover T.C. has appointed Mr. С. H. LYDALLE to succeed Mr. 
T. McGill as station superintendent at the Electricity Works, at a 
salary of £150 a year, rising by annual increments of £25 to 
£200. 

The recommendation of the E.L. Committee of Wakefield T.C. 
to appoint Mr. H. A. Nevill, first aseistant electrical engineer, as 
city electrical engineer at a salary of £300 a year, rising by £25 per 
annum to £400, has been referred back to the Committee. 

The St. Helens T.C. has granted increases of salaries to : —Mr. F. 
Dickinson, works superintendent; Mr. C. Warre, mains superin- 
tendent; Mr. J. W. Wank, traction and motor superintendent; Mr. 
R. M. Marne, station engineer; Mr. R. Rosy, shift engineer ; Mr. 
J. CROSTON, shift engineer. 

The Electricity Committee of Warrington T.C. has granted the 


following increases of salary to officials: —Mr. F. V. L. MATHIAS, 


electrical engineer, from £250 to £300 per annum; Mr. F. W. Purse, 
assistant electrical engineer, from £156 to £169; Mr. J. TELFER, 
tramways manager, from £120 to £140; Мг. W. E. RoaEns, mains 
engineer, from £130 to £143. i 

The Dewsbury Electricity Committee has recommended the T.C. 
to increase the salary of Mr. A. P. Dryburgh, assistant engineer at 
the Electricity Works, from £150 to £170 per annum. 

Mr. J. E. DoNOGHUE, late resident engineer in Melbourne to the 
Electric Lighting and Traction Co. of Australia, has recently been 
appointed chief assistant engineer in the Sydney Municipal Elec- 
tricity Works under Mr. Thomas Rorke. Mr. Donoghue was 
formerly with Messrs. Glover & Co., of Old Trafford, Manchester. 


Tramway Officials.—The Joint Electricity and Tram- 
ways Committee of Southampton T.C. has recommended that the 
borough electrical engineer, Mr. STREET, should be appointed 
manager of the electric tramways for 12 months in addition to carry - 
ing on bis present duties, at a salary of/£650 per annum. 

Mr. FREDEBICK Coutts has been appointed from Ayr to Paisley 
as manager of the tramway system at a salary of £400 per annum. 
Mr. Coutts went to Ayr from Dundee when the tramway system 
was inaugurated in 1901. 

Mr. T. B. Ноглірлу bas resigned the position of engineer and 
manager of tbe Brighton Municipal Tramways in order to become 
engineer and manager of the Hastings and District Tramways Co. 

Mr. W. REgLPH, of the Stalybridge, Hyde, Mossley and Dokin- 
field Tramways, has been appointed tramway superintendent to the 
Leith Corporation Tramways. 


General.—Mr. Marconi is to be a guest of the New 
Vagabond Club at the Hotel Cecil on 27th inst. Mr. Henniker 
Heaton, M.P., will preside. 

Mr. NicoLA8 LAMPRINOPOULOS has been appointed Director- 
General of Posts and Telegraphe of Greece. 

Mr. E. K. BUnR Scorr bas left for Sydney to take up his new 
appointment. He has gone by the ss. Scharnhorst, which was to 
leave Genoa on 7th inst. 

Tbe Society of Engineers on Monday, through its president, Mr. 
D. B. Butler, presented the President's Gold Medal to Mr. Wrri:AM 
EpwarbD STOREY for his paper on “Condensing Machinery "; and 
a Bociety's Premium of Books to Mr. A. 8. E. ACKERMANN for his 
paper on “ British and American Coal-cutting Machines." 


Obituary.—We regret to record the death, after & brief 
illness, of Mr. James Epwakp RANSOME, chairman of Ransomes, 
Sime & Jefferies, Ltd., of Orweli Worke, Ipswich, which occurred 
on January 30th. The interment took place at Ipswich Cemetery 
on 3rd inst. 

Mr. THonas Epwanp BRYERS, vice-chairman of the Sunderland 
Corporation Tramways Committee, died on Friday last from the 
effects of a fall over а cliff near Aysgarth, Wensleydale. Ten of 
the jarymen thought, with the coroner, that the evidence pointed 
to suicide, but as there were two who thought the evidence insuffi- 
cient, an open verdict was returned. 
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NEW COMPANIES REGISTERED. 


British Electrice Co., Ltd.  (83.338).— This company was 
registered on January 21th, with a capital of £2,000 in £1 shares, to acquire 
from J.C. Dear, of 8, Mortimer Street, Cavendish Square, W., the benetit of a 
certain existing invention relating to improvements in holders for electric 
incandescent lamps, to adopt an agreement with the said vendor, and to carry 
on the business of manufacturers of and dealers in electrical and gas fittings, 
installers of electric light and gas, Ac. The firs$ subscribers are: C. E. Best, 
40, Chancery Lane, W.C., solicitor, with 20 shares; A. D. G. Robertson, 20, Hizh 
Holborn, W.C., insurance broker, with one share; R. Perry, 2, Queen's Square 
Place, W.C., electrical engincer, with one share; N. Vickery, Blair Athole, 
Cranes Park, Surbiton, gentleman, with 150 shares; H. E. Robertson, 17, 
Hinder Road, Harrow, gentleman, with one share: E. €. Morris, 4, Hemberton 
Road, Clapham, clerk, with one share; and P. A. Connew, The Mead, Orping- 
ton, surveyor, with one share, No initial publie issue. The first directors are 
N. Vickery (managing director), J. C. Dear and C. E. Best; qualification, 420. 
Registered office, & Mortimer Street, Berners Street, W. 


Bohm Lens Lamp Co., Ltd. (83,460).— This company was 
registered on February 5rd, with a capital of £1,000 in £1 shares (200 deferred), 
to acquire the business carried on at 104 and 105, Great Russell Street, W.C, as 
Bohm Lens Lamp Co., to adopt an agreement with F. J. Pullen and E. C. 
Funnell, and to carry on the business of lamp manufacturers, glass blowers, 
electricians, suppliers of electricity for light, heat, motive power or other pur- 
poses, engineers, &c. The first subscribers (each with one share) are:—F. J. 
Pullen, 104, Great Russell Street, Bloomsbury, W.C., accountant; E. C. Funnel, 
101, Great Russell Street, Bloomsbury, W.C., accountant; F. Heywood, 132, 
Walm Lane, N.W., wine merchant; F. C. Funnell, 19, Baldry Gardens, 8tregt- 
ham, S.W., incorporated accountant; 8. W. Coathupe, 20, Almeida Ftrect, 
Islington, N., clerk; C. G. Beresford, 11, Milman Road, Queen's Park, W., 
clerk: and T. H. Smythers, 34, Homefield Road, Chiswick, W., clerk. No 
initial public issue. ‘The number of directors is not to be less than two nor 
more than six: the first are F. J. Pullen (chairman), E. €. Funnell, F. Heywood 
and E. Bohm: qualification, 200 shares; remuneration, £100 per annum, divi- 
sible, Registered оћсе, 104, Great Russell Street, Bloomsbury, W.C. 


Lowden Electric Lamp Co., Ltd. (83,470).— This company 
was registered on February 3rd, with a capital of £3,C00 in £1 shares, to acquire 
and take over as & going concern the business carried cn at Watford, Herts., 
as the Lowden Electric Lamp Works. The first subscribers (each with one 
share) are :-- W, R. Keene, 6, Stone Buildings, Lincoln's Inn, W.C., gentleman ; 
Capt. Н. M. A. Hales, Askham, Hythe, Kent (Bedfordshire Regiment); B.I. 
Pellet, 3, Warsham Grove, Clapham Common, S. W.: L. E. Filmore, Granville 
House, Arundel Street, Strand, W.C., secretary; H. A. Solway, 13, Colville 
Square, Bayswater, W., secretary ; T. W. Lowden, 75, Goldsmith Avenue, 
Acton, W., electrical engineer; P. F. D. Breckman, Effingham House, 
Arundel Street, W.C., chairman Monitor and Ajax Traction, Ltd. No initial 
publie issue. Registered without articles of association. Registered office, 
Granville House, Arundel Strect, Strand, W.C. 


Durham Collieries Electric Power Co., Ltd. (83,421).— 
This company was registered on January 814, with a capital of £125,C00 in £1 
shares (10,000 6 per cent. cumulative preference), to adopt (1) an agreement 
dated January 30th, 1905, between the Sunderland Elcetric Tramways, ltd., of 
the one part, and & trustee for the company of the other part, providing (inter 
alia) the supply of electricity by the company tothe Sunderland District Electrio 
Tramways, Ltd., at a fixed rate, and for subscribing for shares and debentures 
in the last-named company ; (2) an agreement dated January 27th, 1905, between 
the Electric Conversion Syndicate, Ltd., of the one part, and & trustee for this 
company of the other part, for the acquisition by this company of certain rights 
to land at Philadelphia, Durham, and for the rendering of certain services by 
the raid syndicate; (3) a contract dated December 2rd, 1904, between 
D. Balfour, jun. (for this company! of the one part, and the Lambton Collieries, 
Ltd., of the other, for the supply of electric power to the Lambton Collieries ; 
and (4) a contract dated January 24th, 1905, between the said D. Balfour, jun. (for 
this company) of the other part, and the Hetton Coal Co., Ltd.. of the other part, 
and to carry on the business of suppliers of electricity for light, heat, power or 
otherpurposes to any persons or public or private bodies, electrical and mechani- 
cal engineers, producers, accumulators and storers of electricity and gas, \c, 
The first subscribers are: J.S. Bergheim. Belsize Court, Belsize Park, N. W., 
gentleman, 5,000 shares; H. R. Hogg, 6, Clanricarde Gardens, W., chairman of 
Electric Conversion Syndicate, Ltd., 250 shares; W. Buchanan, 844, Ormiston 
Road, Shepherd's Bush, W., engineer's draughtsman, 1 share; W. Weil, #5, 
South Side, Clapham Common, S.W., engineer's assistant, 1 share; F, W. 
Moore, 13, 8t. Helens Place, I. C., secretary, 1 share; E. G. Nisbit, 23, Austin 
Friars, E.C., solicitor, 1 share; and W. H. Priestley, 22, Wontner Road, 
Balham, S.W., secretary, 1 share, Minimum cash subscription on original 
issue, 85,000 shares; on any future issue, 20 per cent. of the shares offered, 
Borrowing powers limited to £200,000 (maximum without consent of preference 
shareholders, £50 000). The directors may in addition ettect temporary loans 
not exceeding £20,000, exclusive of any part outstanding on debentures. The 
number of direotors is not to be less than three nor more than seven; the first 
are Sir Douglas Fox, 24, Victoria Street, S. W., Н, S. Bergheim and H. R. Hogg; 
qualitication, £240; remuneration, £225 per annum for the cnairman, and £150 
each for the others, with 10 per cent. of the profits distributed in excess of the 
dividend on the preference shares, divisible. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Cape Electric Tramways, Ltd. (54,636).—This company’s 
annual return was filed on есет Бет 16th, when 491,222 shares had been taken 
up ont of a nominal capital of £500,000 in £1 shares. £91,222 has been paid, and 
£400,000 is considered as paid. Mortgages and charges: Nil. 


British Electric Light Wiring Co., Ltd. (58,013).—This com- 
pany's annual return was tiled on December 24th, when 156 shares had Leen 
taken up out of a nominal capital of £10,000 in £1 shares. £1 per share has 
been called up on 149, and 10s. per share on seven shares, resulting in the 
receipt of £1§2 10s. Mortgages and charges: Nil. 


Marconi International Marine Communication Co., Ltd. 
(65,759). —T his company’s annual return was filed on January 5th, when 204,056 
shares had been taken up out of a nominal capital of £350,000 in £1 shares. 
17s. 6d. per share has been called up on 99,056 shares, resulting in the receipt of 
486,662 12s. 6d. £11 7s. 6d. remains in arrears, 105,000 shares are considered 
as fully paid. Mortgages and charges: Nil, 


Nicholson & Robinson, Ltd., electricians, Westminster (82,651). 
A first charge on the company's undertaking and property, present and 
future, including uncalled capital, dated January 2nd, 1905, to secure £550, 
bas been registered, Holder: F. B. Nicholson, 93, Gunterstone Koad, West 
Kensington, W. 


Electrolytic Alkali Co., Ltd. (64.360).— This company's 
annual return was fled on December 16th, when 100,000 preference and 
202,318 ordinary shares had been taken up out of a nominal capital of £500,000 
ір 200, 000 preference and 300,000 ordinary shares of £1 each. £1 per share has 
been called up on 100,000 preference and 127,218 ordinary, and £226,007 has 
been received, leaving £221 in arrears, 75,000 ordinary shares are considered as 
fully paid. Mortgages and charges: £12,750, 


Willey & Co., Ltd., gas and electrical engineers, Exeter and 
London (79,618). — Particulars of a series of £20,000 debentures, created by reso- 
lution of August 8th, 1004, and covered by trust deed dated December 23th, 1904 
(registered January 5th, 1905), have been filed pursuant to Section 14 (4) of the 
Companies’ Act, 1900. The debentures are issued by virtue of Article 116, sub- 
ject to an agreement dated August bth, 1001, with G. W. Durant, which was 
contirmed by resolution of preference shareholders on same date. Property 
charged: The company's undertaking and property, present and future, includ- 
ing uncalled and unpaid capital, Trustees: W. Cash, 90, Cannon Street, E. C.; 
and E. Herbert, 6, Finch Lane, К.С. 


Porous Acenmulator Co., Ltd. (57.526).—This company's 
annual return was filed on December 2*tb, when the entire capital of 23.00 
in 3,000 «bares of £1 each had been taken up. £1,€07 has been received. 
£1,993 is considered as paid. Mortgages ard charges: £16,000. 


Electrical Bleaching Co. (1904), Ltd. (81, 614).— Issue on 
January 18th of £12,000 6 per cent. debentures, part of series created 
December 21st, 1904, to secure £14,000. Property charged: The company's 
undertaking nnd property, present and future, except uncalled capital. No 
trust deed, but the title deeds of the coinpany's property are to be deposited in 
the joint names of & nominee of the board and & nominee of the debenture 
holders, with a safe deposit company or bank, The present nominees are 
F. R. B. Lindsell, 31, Dickinson Street, Manchester (board), and J. H. Haynes, 
The Limes, Leigh, Lancs. (debenture holders), No previous issue of same 
series. 


Sherard Cowper-Coles & Co., Ltd. (67, 136).— This ‘company’s 
annual return was filed on January 18th, when 6,755 preference and 18,000 
ordinary shares had been taken up out of a nominal capital of £25,000 in 
7,000 preference and 18.000 ordinary shares of £l each: £1 per share has been 
called up on 6,656 preference and 500 ordinary, and £7,356 has been received: 
17,500 ordinary shares considered as fully paid. Debentures: £60,500. 


Northampton Electric Light and Power Co., Ltd. (28,640). 
— ]ssue on January 5th of £200 and on January 0: of £100 debentures, part of 
series created June 8rd, 1896, to secure not more than two-thirds of the com- 
pany's subscribed and paid-up capital, charged on the company's undertaking 
and property, present and future, including uncalled capital, No trustees. 
Previously issued of same series: £32,000. 


C. X A. Musker (1901), Ltd., mechanical and electrical 


engineers, Liverpool (70,573), Issue on January 20th of £4,000 debentures, 
part of series created July Stn, 1901, to secure £50,000, charged on the oom- 
any's undertaking and preperty, present and future, including uncalled capital, 
rustees: Law Guarantee and Trust Society, Ltd., 49, Chancery Lane, W.C. 
Previously issued of same scries: £10,000. 


Electrical Corporation, Ltd. (62,630).— This company’s аппам 
return was filed on December 28rd, when 3.007 shares had been taken up and 
paid for in full out of a nominal capital of 4:0,000 in £1 shares. Mortgages and 
charges : nil, 


ELECTRICITY SUPPLY ACCOUNTS. 


Вомв 12 months ago we referred in these 


St. Pancras columns to the healthy state of the St. Pancras 


Municipal undertaking, and our remarks on that occasion 
Electricity apply equally to the present time. The output 
Nupply. increased during the year by some half a million 


units, and the gross profit mounted up from 
432,000 to £40,000. After meeting all working and financial 
charges, the department had a balance in hand of over £20,000. 
The working coste, compared with the previous year, show a reduc- 
tion in total, and of jd. per unit on the average. 

Judging from the Council's recent decision in regard to cheap day 
lighting, the future development of the undertaking seems assured. 
The year's surplus provided an additional £16,000 for reserve, and 
for the writing off of sundry items of capital acoount, a balance of 
£2,320 being carried forward to next year's account, 

The prices charged are:— Private lighting, 6d. and 14d. (maxi- 
mum demand), 4d. flat, and 1d. per unit, special day lighting rate; 
power, 1d. per unit. The chief engineer is Mr. Sydney W. Baynes. 


GENERAL STATEMENT. 
For year ending March Blst— : 1904. 1908. 


Total capital expended ... eo 4. 460,36 £423,500 
Number of units sold— 
Private supply ... m eee % 8,820,951 3,310,403 


Public lighting. 909,390 894,647 


Total number of units sold .. 4,730,341 4,205,050 
Equivalent No. of 8-0.р. lamps connected 244,438 198,463 
Number of motors connected i vss 312° 259 
Number of public lamps Sas и 461 arc 453 arc 
Maximum load in KW. " ose ove 3,193 2,741 
Revenue account— 

Gross revenue ... dii T e — £75,774 £68,372 
„ expenditure .. . . £35,687 £36,096 
» profit [IX] 60е eee eee £40,087 £32,276 
Average inclusive price obtained per unit— 
Private supply ... Te " E 3:97d. 4'05d. 
Public lighting ... iss es cos 3:001. 3°00d. 
REVENUE ACCOUNT FOR YEAR ENDING Maron $16т, 1904. 
Gross revenue 8 iai £75,774 = 3:84d. per unit. 


Works and distribution costs (including 


public lighting) ... 25 aie £27,423 = 139d. „ 


Total working costs ... 85 ai £35,686 = 1824. „ 
PROFIT STATEMENT. 

Interest on loans, & 2 a 308 “© £13,093 

Sinking fund ... и Vds M ie 6,122 

Allowance for bad debts, &c.... n ae 288 

Balance on ycar's working... 485 dui 20,584 

Gross profit ... t 13 £40,087 
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Tum returns of the Poplar electricity depart- 


Poplar ment for the year ending March 31st, 1904, are 
Municipal given below. During the period under review, 
Electricity the department supplied 695,502 units for 

Supply. private and 678,840 units for public lighting, 


and 832,055 units for power. It will be seen 

that the power and public lighting outputs are together more than 
double that for private lighting—the power load, particularly, is 
rapidly developing, having nearly doubled during the year, and 
should favourably influence the working results in the near future. 
On the year's working a gross profit of nearly £11,000 was earned, 
and on the present basis of financial repayments a balance of nearly 


£3,000 remained. Allowing for the surplus available from previous 


years, the department holds a balance of £6,893. 

The prices charged are :—Private lighting, 5d. and 3d. (maximum 
demand) per unit; public lighting and power, 144. per unit. The 
chief engineer is Mr. J. Horace Bowden. 

GENERAL STATEMENT. 
For year ending March 81st— 1904. 1908. 


Total capital expended... ove ee = £194,301 £187,192 
Number of units sold— 


Private supply isi 20, vee 1,527,557 1,322,447 
Public lighting... ees 385 Ре 678,840 465,100 
Total number of units sold .. 2,206,397 1,787,547 
Equivalent No. of 8-0.Р. lamps connected 79,471 50,376 
320 arc. 220 arc. 
Number of public lamps Pre "TT T 1,649 inc. 1,530 inc. 
Maximum load in xw. Sea £i 892 1.224 912 
Revenue Account 
Gross revenuo eee eee 606 eee £25,458 £22 664 
„ expenditure .. 1. 14.671 £12,290 
„ profit ae ave .. £10,787 £10,374 
Average inclusive price obtained per unit— 
Private supply die iei - 3°59d. 3:420. 
Public lighting den sas Ces 3:25d. 371d. 
Power ... ees өз ves "€ 1:72. 1:854. 


REVENUE Account FOR YEAR ENDING Marcu 3187, 1904. 


Gross revenue е ed . £25,458 = 2"/8d. per unit. 

Works and distribution costs (including 

public lighting)  ... “ee .. £11,180 = 1:914, „ 

Total working costs - e. £14,671 = 1604,  ,, 
PRorrr STATEMENT, 1904. 


Interest on loans, &c. eee eee eee 006 £6,331 


Binking fund f T А з ai 1,463 
Bad debts, &c. is ied T к 55 8 
Balance on year's working carried forward ... 2 985 

Gross profit £10,787 


CITY NOTES. 


Central London Railway Co. 


Вів НЕнвү ОлкіВү, chairman, presided on Wednesday at the 
Holborn Restaurant over the nineteenth ordinary general meeting 
of the above company. 

In moving the adoption of the report, the Chairman said that the 
namber of proprietors was 2,464, or an increase of 11 during the 
half-year. There had been no alteration in the stock. The half- 
year had been uneventful. Happily, they had had no calamity, 
and no striking success. They had gone on with their daily work 
uninterrupted, and considering the adverse conditions of the 
weather and the so-called depression in trade, they could con- 
gratulate themselves on having earned a little more money and 
carried a substantially greater number of passengers. Whatever, 
therefore, the outside circumstances might be, it did not appear to 
have affected their traffic. The capital ез репи had only been 
£12,000, and was spent on a few matters of equipment and the com- 
pletion of the sub-station at Bond Street. He could speak with no cer- 
tainty as to future expenditure. They did not know what they might 
be called upon to expend. Their undertaking was a new one, and 
the system on which it was worked was being daily developed in 
many ways more or lese important. They were endeavouring to 
keep their concern up to date, bat at this moment they were not 
contemplating any serious expenditure either in this or the next 
half-year, They had a balance of unexpended capital of £23,677, 
and =r ранее to raise further capital of £278,000, so that so far 
as capital was concerned, they were under no anxiety. During the 
balf-year they had carried 21,906,150 passengers, and the receipts 
from all sources were £176,281. The workmen represented £12,000 
of their total; they were so-called workmen, which was to say that 
they were anybody who chose to book before half-past seven in 
the morning. There was no great influx of workmen from any 

ar place, but there was a steadily-growing proportion 

king in the larger stations on all points of junction. It 
was supposed at one time that the workmen would come from 
Shepherd's Bush, which would develop into a workmen’s colony, but 
that did not seem to have been the case, for a large proportion were 
booked at Tottenbam Court Road and Marble Arcb, and at every 
t where the main roads reached their stations. Curiously, many 
London to go to Shepherd’s Bush, which was probably due to 

| ons іп that place, which gave employment 
to those in the trade. They were satisfied that they were 


not going to be flooded by an undue proportion of workmen, for 
while the number carried was slightly larger, it was not significantly 
larger. The expenses for the half-year had been reduced by 
£1,425. They bad run less miles and carried more people, and the 
result was an increase in receipts of £2,471. They had carried 
131,000 more people, and run 35,000 less miles. They looked 
upon that as very satisfactory working on the part of the 
manager and his staff, for they had gone on year by 
year increasing the number of people and with some reduction 
in expense. What was, however, more worth observation 
was that they had since they started carried 191,239,000 people 
without injury to one. In the morning and evening the pressure 
on the line was very great, and they ran 31 trains within the hour, 
and those who had watched the passage of the trains would, he felt 
convinced, pay homage to the admirable way in which the work 
was done. They carried more per train-mile now than formerly. 
Leaving out the first year, they had increased from 4». 10d. per 
mile to 5s. 5d. The expenses were slightly up, but notin anythiog 
hke the proportion of the additional earnings. In the past year 
they had issued books of 12 tickets, which had been a great boon to 
the passengers, and had not cost the company anything as the charge 
was the same. Altogether they had £140,000 to deal with, which after 
the payment of a dividend of 4 per cent., left £52,000 unappropriated. 
Some of their critics said that was too much to be carried forward, 
bat there were two things to be considered. First, they bad to 
meet the expenses incurred iu the promotion of tbeir Bill in Parlia- 
menf, and there was also the question of the replacement of the 
original engines by the motor engines to prevent vibration. With 
regard to the first, he felt that they were likely to be successful in 
their application to Parliament, as they had shown their merits, but 
the other was a more difficult eubject. As they kaew, owing to the 
vibration they kad to replace their original engines with motors. 
These engines were admirably designed, and they were trying both 
here and in America to dispose of them. It was qu. te possible that 
with the development of electric traction on surface lines they would 
bs able to dispose of them, especially as they could be bought relatively 
cheaply. Under the circumstances, he feltthey should wait some time 
before disposing of these engines as scrap. Dealing withthe Bill before 
Parliament, the chairman said the idea was to run from Shepherd's 
Bush, Hammersmith, Kensington, Knightsbridge, Piccadilly, Strand, 
Fleet Street to Farringdon Street. Then to avoid 8t. Paul's 
Cathedral they would diverge slightly to the south to Queen 
Victoria Street, and continue to Leadenhall and turn back to their 
railwsy at the Bank, so that they would make one complete circle. 
They claimed as the merit of their scheme that they would be able 
to carry people to all parts of London ; and they would, of course, 
have as many interchange stations with other railways as possible. 
They would be able to work more economically, and he ventured to 
say would give London the beat means of locomotion it could have. 
They had alto agreed with the Great Western Railway for а station 
and connecting line at Shepherd's Busb, and were arranging for 
connecting stations with the Charing Cross and Hampstead Railway 
and the Baker Street and Waterloo Railway. 

Viscount EsRER seconded the motion. 

Replying to questions, the CHAIRMAN said that they had removed 
everything from their stations of an inflammable character. They 
carried the workmen at a shade of profit. 

The report was adopted, and at a subsequent extraordinary 
meeting a resolution was carried approving of the company’s Bill 
in Parliament. 


Metropolitan Electric Supply Co. 


AN extraordinary general meeting was held at Winchester House on 
Tuesday, to consider two Bills that the company is promoting this 
seasion. 

Mr. W. Н. CBiPP8, who presided, said that one was the Various 
Powers Bill, and the other the Acton Bill. In regard to the 
first, he explained that, lying to the west of them at Willesden, 
there was s very considerable area which would include Uxbridge, 
Drayton and other places. At the present moment electricity in 
that portion of Middlesex was in its infancy, and was very little 
developed, and they conceived that, considering that at Willesden 
the company would very soon have set free a considerable amount 
of plant which was now supplying Marylebone, it was very desirable 
that they should, as far as possible, find employment for it. It 
was not proposed to enter into competition with any of the 
authorities or companies holding provisional orders there, but 
to offer them a bulk supply, sothat they could supply their own 
customers cheaper than they could from their owa small stations ; 
so that they were not in any sense entering upon a scheme either 
of rivalry or competition. There was another provision in the Bill 
to include the north-west corner of Paddington. When the company 
obtained its original provisional order that was part of the Chelsea 
district. It had now been transferred to Paddington, and this com- 
pany could not supply it without Parliamentary authority. There 
was a Bill registered by the Administrative County of London Co. 
applying for powers to supply, so far as they could see, the whole 
of London, practically the whole of Middlesex, and a good deal of 
Kent and Surrey. The directors felt very strongly that the present 
London companies, which between them had invested many 
millions of capital, were not only in & position, but were willing and 
anxiour, to supply every scrap of power required in any of those 
districts to-morrow—not in the course of two or three years 
when certain stations could be built. But these com- 

ies were under a disadvantage imposed upon them by 
Parliament, in that they could not without sanction of 
Parliament help each other. They conceived that as the power 


supply increased it would be very desirable that they should have € 
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the power to supply into each other's stations, so that the deficiency 
in one area at one time might be supplied by the excess of power in 
another. In their Bill they were seeking powers to be able to 
supply, not. to individual consumers in anybody else's area in 
rivalry, but to existing undertakers with their wish and sacction. 
The Bill contained another provision. They were in rather a 
curious position. They were able at present to supply any railway 
company, any tramway company, or any сапа] that ran through 
their district, but the moment the railway train, tramcar, or barge 
got outside their district, it was doubtful, according to a recent 
decision of the Court of Chancery, whether they could really supply. 
The restriction was palpably absurd. The directors wanted to 
make it perfectly clear that they might supply these railwaye, 
&c., passing through their area, and that when the latter had got the 
supply they might do just as they liked with it. Further, 
the Bill contained provisions for reducing the capital by returning 
a quarter of a million to the shareholders, but it was necessary to 
get the sanction of the existing interests. This, the chairman went 
on to show, they had rot yet been able to arrange satisfactorily, as 
regards terms, with the 34 per cent. debenture-holders. He would 
ask them to pass the financial clauses of the Bill, but be might tell 
them that they were not going to carry them tbrough unless the 
debenture-holders altered their present position. In regard to the 
Acton Bill, they had entered into arrangements with the Acton 
Borough Council for supply to them in bulk on terms already 
settled. There had been some doubt thrown upon the validity of 
their supplying even a consenting people though their stations were 
in this company's a1ea, without the consent of Parliament, во they 
were going to Parliament for authority to carry it into effect. 
The meeting unanimously approved of both Bills. 


Anglo-American Telegraph Co. 


Mr. F. A. Bevan presided at the meeting held at Winchester 
House last Friday. He said that there bad been a considerable 
increase (£8,720) in traffic during the half-year, but, unfortunately, 
the receipts from the Minia were only £2,0C0 as against £12,400 in 
the corresponding balf-year, a decrease of £10,400, which more than 
wiped out the traffic increase. Taking into account the increased 
working expenses, there was a diminution in the balance available 
for dividend. Mr. Lamb, the chief of the Telegraph Department of 
the Post Office, had lately seen tbe working of their stock tre ffie— 
which required special skill and intelligence—and he said that he 
had never seen anything that surprised and pleased him more. 
After a passing reference to the amount in the accounts for pensions 
contribution (£3,400), the chairman went on to say that there bad 
always been a little friendly discussion upon the subject of the renewal 
fund, and no doubt some of them had been dieappointed to find 
that, instead of there being an increase in the fund during the last 
half-year, there had been an actual decrease. The balance on June 
30th was £987,000, but now there stood to its credit only £968,927. 
The items which produced this diminution were explained. The 
special repairs of the Afinia had cost £13,680. Up to the date of 
the previous balance-sheet they had expended £14,000 on these 
repairs, and he told them that the further sum to be spent in this 
direction would not exceed £6,000. That amount had been consider- 
ably more than doubled. Altogether they bad spent £27,680 upon 
the Minia during the year, but the outlay was not only necessary, it 
bad been of the greatest value. The boilers were 20 years old; 
some of the work was a great deal older than that, and it became 
absolutely necessary to put the ship in first-rate condition. They 
believed that they had a ship which was practically a new ship, for 
the sum of £27,000; the only other alternative would have been to 
have sold the Minia for what she would fetch, and build a new 
ship, which they would not have done for leas than £80,000. The cost 
of this improvement had made a great hole in the renewal fund. The 
cost of cable repairs and charter of ship consisted of three large items. 
One was а break in one of the cables near Valentia. It so happened 
that many years ago, before any of those who are at present 
responsible for the management were in power, an experiment was 
tried with a cable which had been patented by Captain Trott and 
Mr. Hamilton. That cable was taid to be well worth trying, the 
principal point about it being that there was no iron wiring, and it 
was supposed that it would be much more easily handled, being so 
much lighter, but in the course of time they fcund that this cable 
could not be lifted at all. The moment they began to dral with it, 
it went to pieces, and so when a break occurred in it—after many 
others—they came to the conclusion that it would be far better to 
cut out the Hamilton-Trott cable and put in real good cable. That 
cost £14 COO. Then there was a break on the other side, which took 
something like £6,000. Then there was the hire of the ateam vessel 
Thane from the Telegraph Construction Co., because the company's 
own ship was under repair. They had thus to spend money on 
their own ship, and at the same time to use another to carry out the 
necessary repaire. The exchange of 24 per cent. coneols for Irish 
Land stock appeared to have cost £3,442, but the directors did not 
think that tbat would really be a loss, as they hoped to wipe it out 
by the increase in the value of the Land Stock. In regard to the 
renewal fund, he believed the understanding with tbe shareholders 
was that when the fund reached one million, they would cease to 
charge anything more to revenue, and only credit the fund with the 
interest on investments, but should there be an accident or break- 
down of a cable, the cost of repairs to which would bring the fund 
below the million, they would have again to debit the revenue until 
the amount was made up to the million. But at the same time they 
thought it would not be fair to debit revenue with more than 
£20,000 in the year, or £10,000 in the half year, unless there 
should be some great and unforeseen catastrophe, such as 
having to lay a new cable, for which event they would have 


to make special arrangements. iThe fund ought not to ever 
stand at less than the million, and if it could be increased 
by the investments, so much the better. Their partners, 
the Direct Co., had only one cable, against the Anglo four, and they 
had a renewal fund of nearly half a million, so that the Anglo Co. 
from that point of view, was only half as well off. After referring 
once again to the old French lawsuit, the chairman taid that the 
new year had started with a good prospect. Business altogether 
seemed to be assuming a more flourishing condition, and the com- 
рапу'в receipts for the first month had been decidedly satisfactory 
a8 compared with the first month in 1904. If they could only go on 
that way, and bad no great and expensive repairs to make, he would 
bope that they would revert to a state of things where they would 
not only be able to pay the preferred their 6 per cent., but would 
have something left for the deferred—but it was dangerous to 
prophesy. 

Sir GERALD FITZGERALD seconded the adoption of the report, 
and it was carried nem. con, 

The retiring directors and auditors were re-elected, and a vote of 
thanks closed the meeting. 


à 


Charing Cross and Strand Electricity Supply 
Corporation. 


As announced in last week's ELECTRICAL Review, an extraordi- 
nary general meetiog of the corporation was held at the offices, 60, 
Bt. Martin's Lane, W. C., on February 3rd. 

The CHaIRMAN (Mr. Fladgate) moved the adoption of the resolu- 
tion approving of the new Bill, and said that one of the resolutions 
before the meeting was to empower the company to apply to Par- 
liament this session for a Bill enabling them to give balk supply. 
Since they had completed their Bow station they had had opportuni- 
ties of an important character to supply electricity in bulk if they 
had the power to give it. After careful consideration they decided 
t» apply for power to give such bulk supply to large consumers, 
such as Government departments, railway companies, dock com- 
panies, &c., in various districts, and the districts for which they 
were asking powers comprised the metropolitan boroughs of 
"Islington, Stoke Newington, Hackney, Finsbary, Shoreditch, 
Bethnal Green, Stepney, and Poplar, in the administrative county 
of London, the county borough of West Ham, the borough of Bast 
Ham, and the urban дівітісівоѓ Barking Town, Ilford, Romford, Wan- 
stead, Leyton, Walthamstow, Woodford, Buckhurst Hill, Chingford, 
and the parish of Dagenham in the rural district of Romford 
in the county of Езвех, and the urban districts of Edmonton, 
Tottenham, Hornsey, Wood Green, and Southgate in the county of 
Middlesex.” These were the districts which surrounded, and were 
contiguousto, the Bow station, where they had ample space to provide 
the power which might be asked for for these districts from time to 
time. This enterprise, if fhey got the powers, would bring them in 
considerable profits. 

Mr. H. F. MakINS aeked, how about the other companies which 
were also applying for similar powers? Did this company clash 
with them? And what about the bigger company, which wanted to 
supply nearly the whole of London? Не would like to feel 
satisfied that they were not all going to adopt a cut-throat policy 
in regard to which could supply electricity more cheaply than the 
others. 

The CHAIRMAN, in reply, said that one of the reasons why they 
promoted this Bill was to cover a certain amount of ground. "They 
wanted to be in the position to show to the tatisfaction of Parlia- 
ment that tbe existing London companies, as at present constituted, 
were not only abie to give all the supply which was required for 
ordinary lighting purposes, but also to give such supply as might 
be required for bulk or motive power purposes. The company had 
certain powers under its Act to supply the local authorities of the 
East End, and it was acting upon that precedent that they had 
applied for the present further powers. With regard to thequestion 
of rivalry, there were two opposing Acts; the firat was by a very 
large company which proposed to embrace the whole of London and 
a very large district around. The efforts of that company in that 
direction would be strenuously opposed not only by this company, 
but in conjunction with at least nine of the other great London com- 
panies. The joint objections of 10 companies was coming before a 
special meeting on the fc llowing day. He might say that consequent 
upon representations made to him by the chairman of one of tbe other 
companies, he had provisionally agreed to withdraw a small portion 
of the district for which they were now asking, for the reason that 
they did not want to overburden opposition. Shareholders need not 
be afraid of any rivalry between this and other companies in con- 
sequence of this Bill. 

The Bill was unanimously approved. 

A reaolution to change the name of the company to the Charing 


Cross, West End and City Electricity Supply Co., Ltd., was also 


passed. 
The CHAIRMAN announced that the confirmatory meeting, and 
the annual general meeting, would be held on Febraary 20th. 


St. James's and Pall Mall Electric Light Co. 


THE directors’ report for the year erding December 31st, 1904, 
shows that the supply bas been distributed from the Carnaby 
Street and Mason’s Yard stations of this company on a total of 
278,889 8-c.P. lamps, being an increase of 24,421 in the 12 months. 
For this purpose 6,485,589 units were generated at these stations 
and 2,088,347 were purchased from the Central Electric Supply Co., 
Ltd. The price charged on the supply of the Central Co. has been 
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considerably reduced, во that it has not been necessary to draw 
spon the contingency fand. The Central Co. has recently declared 
s dividend of 5 per cent. on the ordinary shares, in repect of 
which a sum Of £2,500 will in due course be payable to this 


company. 

The net Pe applicable to dividend on shares for the year 1901 were 
23.14, add balance brought forward from 1903, £2,715— £38,891 ; less interim 
dindend, paid in August last, for half-year ending June 30th, at the rate of 
7 per cens. on preference shares, £3,500, and 10 per cent. on ordinary shares, 
£10,000—£13,500; leaving an amount now to be dealt with of £25,391 9s. 3d. 
lt is now proposed to pay a dividend at the rate of 7 per cent. on the preference 
sbares for the second half-year, £3,500 ; a dividend on the ordinary shares for 
the same period of 7s. 6d. per share, and а bonus of 2s. per share, making, with 
the interim dividend paid on August lst last,& total distribution of 144 per 
cent. for the year, £19,000; leaving £2,891 to be carried forward. 


Snuff or ELECTRICITY GENBRATED, BOLD, &., Year ending December 
81st, 1904. 


Quantity utilised. " Quan- | 9 
tity ex- | 
Board of Trade = 5 ОКЕ ӘКЕ Н Еи - | pended | еп 
unite. Private | Public | Used on Total. 12 distri- Dec. 31, 
supply. lighting. works, | я banon: 904 


| 


venerated, 6, 188.587 | | 
„ 7.868.265 | 149,076 | 145,246 | 1,660,587 | 916,849 · 278,889 


Вүрхеү T. DossoN, Chtef Engineer. 


Central Electric Supply Со, 


Тнв annual meeting of this company was held at 19, Carnaby 
Btreet, W.. on Monday last. The proceedings were conducted in 
private. The following report for the year ending December 31st, 
1904, was submitted to the meeting :— 
Energy has been supplied to the St. James's and Pall Mall 
Electric Light Co., Ltd., and the Westminster Electric Supply 
Ltd., throughout the year, to an amount of 6,214,873 
чаба This increase of output has materially affected the costs of 
production, and for the t year the company have been able to 
considerably reduce the c for supply. А Bill for an extension 
of the company's powers will be dealt with in the ensuing session of 
Parliament, 


Farther debenture stock, amounting to £45,014, has been issued during the 
year, and the premium on the issue, after deducting the expenses, has been 
carried to the credit of the capital reserve account. 


After a full allowance for sinking fund and depreciation, 
the net oe for the year 1904 is.. "m oe se .. £60410 1 
Add balance brought forward from 1908 .. as ee 4,402 19 11 
Leaving аа amount now to be dealt with of és . £5,007 10 0 

The directors propose to divide this amount as follows :— 

(a) By payment of a dividend at the rate of 5 per cent. 
on the ordinary shares for the year as ee .. £6,000 0 0 
(à) Amount to be carried forward .. es we ws 710 0 
25,007 10 0 


Great Northern and City Railway Co. 


Tus Earl of LAUDBEDALB presided, on Monday, at the half-yearly 
necting of this company. 

In moving the adoption of the report, which was abstracted in 
der last issue, the CHAIBMAN said that the traffic receipts were 
steadily increasing as the line gained popularity.. The 
gross amount earned during the past half-year was £36,509, 
against £19,345 for the previous 4j months, giving an 
average per week of £1,404, against £967, or an increase 
of over 45 per cent. while the present weekly traffics were 
about £1,600. The traffic for the two periods, excluding 
season tickets, was 5,227,595 passengers, against 2,711,152, or an 
average per week of 201,061, against 135,557, being an increase of 
over 48 per cent. The average number for January, 1905, was 
255,904 per week, showing tbat the inorease was steadily maintained. 
Tbe number of local season tickets issued had been 2,511, against 
1,563 fot tbe previous 44 months, and tbiswas also increasing. He 
might mention the monthly number of passengers from July to 
Jansary lut, exclusive of season ticket holdere. In July they 
cartied 702.000, in August 740,000, in September 806 000, in Octo- 
ber 910,000, in November 971,000, in Deoember 1,096,000, aud last 
month 1,133,000. Their general through booking arrangementa 
with the Great Northern and. other railways were being much 
appreciated by the public. The optional three-route season ticket 
arrangement, to which reference was made in the report, 


was in operation. Their agreement had not yet been finally 
adjased with the Great Northern Co., of whose season 
ticket  boldera they were, in the meantime, carrying over 


2.500 daily. With regard the working of the line there had only 
deen one interruption of any moment, and this was a delay of 
about 1} hosrs on Sunday evening, September 11th. It was reported 
to be dae to the displacement of a current shoe on tbe leading 
motor-car. A few other trains bad been three or four minutes late 
from eanses beyond control. There were no other irregularities in 
the working. Daring the excessively foggy weather before Christ- 
mas their train service was regular and punctual, notwithstanding 
that, consequent on the fog, there was а very large and sudden infinx 
of traffic fram the Gt. Northern Railway. They had been running the 
«ne number of trains during the busy periods of the day as they 


Heh ia the previoas half-year, but consequent upon the opening of. 


bury Station and the general increase of traffic, the length of 
their trains had been increased to five coaches, instead of only three 
or four. They rao 24 trains per hour, at intervals of 21 minutes, 
Garing the basy bours ; at other times the service consisted of two 
or three car trains. The shortening of the trains outside the busy 


hours had resulted in considerable economy in working. The car- 
miles for the half-year amounted to 1,029,948, or 5,597 5 per day, 
showing an increase of 9:5 per cent. upon the average per day for 
the previous 44 months. That this increase was so small, in spite 
of the fact that the capacity of the trains at the '' rush hours " had 
been increased by 70 per cent., wasdue to the employment of the 
two and three car trains. The number of passengers per car-mile 
when the line was opened was 3:4, while the figure for December 
was between 7 and 8. This was most encouraging, and compared 
well with the other tube railways. The maximum number of cars 
in operation for the present service was 54, while they had 58 cars. 
In order to anticipate further increase of traffic, and to avoid over- 
crowding, they must have additional cars before next winter, and 
for some of these the electrical equipment and trucks for motor-cars 
were already in stock. "This matter was now under consideration, 
The passengers had been carried with perfect safety during the 
past half-year, and there had been no accidents of any consequence 
to any member of the staff. The ventilation of the tunnels and 
stations was very satisfactory, and the parity of the air was 
all that could be desired, while the temperature remained nearly 
uniform. The permanent way was of a most substantial 
character and the running of the trains was especially smooth 
and free from vibration. The power house at Poole Street 
provided an adequate reserve of power for any increase in 
the trafic, The plant was very efficient and economical in work- 
ing. He would not touch upon the working expenses, as this part 
of their affairs was in the hands of the contractors, who were 
responsible for it for a further period of two years. The directors 
were, however, watching the working very carefully witha view to 
adopting the most economical methods when the company had to 
work the line themselves. From what they had seen and from what 
the contractors told them, the board believed that the line would 
prove in practice a very cheap one to work. The further estimated 
expenditure on capital account during the current half-year was 
£100,000. This was for completing payments in connection with 
the electrical equipment and the extension of the line to Finsbury 
Park and for additional rolling stock. Since their last meeting a 
supplemental agreement had been entered into with the contractors 
on the final adjustment of their accounts, and by it they undertook 
to work the line at 60 per cent. of the gross earnings for the first 
year and at 50 per cent. for the second and third years. Respecting 
the extension to Lothbury, he regretted that they were not prepared 
at the moment to expend more money on that undertaking. The 
money market, in addition to other reasons, held out no immediate 
prospect of their being able to raise the capital except at a large 
discount. They wished to feel their way further before embarking 
upon that project. It was the directors’ duty to place the 
present line on a satisfactory basis before entering on further 
commitments. They considered, however, that in due time the 
extension to the bank would be an imperative and profitable 
addition to the system. The company had a property capable of 
handling an immense number of passengers, it was thoroughly well 
equipped and worked, it served a very crowded district, and there 
was no necessary limit to the expansion of the traffic. 

Mr. CHARLES STEEL seconded the motion, and after a little 
discussion, chiefly relating to the form of the accounts, the report 
was adopted. 


Tyneside Tramways and Tramroads Co. 


Tue directors’ report for the half-year ending December 31st, 1904, 
states that the surplus of receipts over expenses after paying 
interest on mortgage debentures, loans, &c, is £1,535, whicb, 


` together with the balance carried forward from the last half-year, 


viz., £329, makes a total to the credit of the profit and loss account 
of £1,864. Out of this the directors propose to pay a dividend at 
the rate of 2 per cent. per annum, and to place £600 to the credit 
of the reserve fund for renewals, depreciation, and other contin- 
gencies, which will leave £58 to be carried forward. The traffic 
receipte for the year ending December 31st, 1903, were £10,362, 
while those for the year ended December 31st, 1904, were £19,729, 
showing an increase in traffic receipts of £3,366, notwithstanding 
that during the past six months the company had had to meet the 
competition of the North-Eastern Railway Co.’s electritied lines. 
The directors repeated that the application to Parliament for 
running powers in connection with the Newcastle-on-Tyne Cor- 
poration lines involved abnormal charges against revenue as well as 
against capital, and a portion of these charges had been borne by 
the half-year ander review. The ranning powers authorised were 
not put into force antil the end of August, and then only on two 
out of tbe three routes. The receipts had, however, come up to 
expectation. The directors are making application to Parliament 
this Session for a Bill to enable them to issue the remaining capital 
of the company in ordinary or preference shares. The capital thus 
raised will pay off the present bank overdraft. 


The half-yearly meeting was held on the 6th inst. at Newcastlc- 
on-Tyne, Lord Armstrong presiding. 

The CzHAIRMAN said although they would have liked to have paid 
a larger dividend, the directors were not dissatisfied with their 
р Apart from slackness of trade which had been general 
throughout the district, and which had had without doubt some 
effect on their system, the period had from the company’s standpoint 
been an eventful one. It bad seen the termination of the struggle 
for running powers, the completion of their line to Gosforth Park 
Racecourse, and the opening of the North-Eastern Railway 's elec- 
trified system. The last of these evente was, he knew, regarded by 
some of the shareholders as likely to have a very serious effect on 
their revenue, and while their apprehension was not shared by the 
directors to the same extent, it was none the less satisfactory to 
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know that, though the effect of the increased competition had been. 


felt, it had only tended to slightly slacken the rate of increase in 
their receipts. Referring to the interchange of traffic between the 
company and the Newcastle-on-Tyne Corporation, he said that during 
the last four months of the year the interchange had been carried 
ont on two out of three of the routes covered by the agreement. The 
delay in giving through trafic facilities on the third ronte arose 
through difficulties which the Corporation were experiencing in the 
purchase of a house to widen the roadway near the point of junction. 
There was no doubt that the results of the interchange had been 
such as had just:fied the expenditure involved in obtaining the 
powers. During the month of April, before the powers had been 
utilised, the number of passengers in Wallsend travelling to and 
from the junction between the two systems amounted to 28,627, 
whereas the equivalent figure in September, after the through traffic 
bad been introduced, was over 66,000. Continuing, he eaid that 
since Ecptember the operating expenses had been steadily falling, 
and the total expenres were now below 54d. per car-mile, and in the 
published returns there were only two other companies which showed 
a lower cost. 

Dr. MERZ seconded the adoption of the report, which was carried. 

A dividend at the rate of 2 per cent. per annum wasthen declared 
for the half-year ended December 31st, 1905. 

An extraordinary meeting was then held for the purpose of the 
approving a Bill to ccme before Parliament to enable th com- 
pany to issue a portion of their capital as preference shares. It 
was explained that as the money required to pay off the bank over- 
draft and sundry creditors could not at present be raised on satis- 
factory terms by the issue of ordinary shares, and as to raise part of 
it by issuing preference shares for £20,000 (which could be done 
under the company’s second Act) would prevent further preference 
shares being issued at any time hereafter, the directors considered it 
advi:able to promote a Bill under which the remainder of the 
share capital authorised by the first Act could be issued either as 
preference or ordinary shares, as occasion might require. 

The meeting approved of the promotion of the Bill. 


Prospectus.—7he Durham Collieries Electric Power Co. 
invited subscriptions for an issue of 100,000 £1 preference shares 
at the end of last week. The company is to erect a central power 
station at Philadelphia, in the county of Durham, in the immediate 
vicinity of the Dorothea pit of the Lambton Collieries, Ltd., and of 
the gencrating ttation of the Sunderland District Electric Tram- 
ways, Ltd., and in the heart of one of the most important coalfields 
in England. Acontract has been made, for a period of 15 years, to 
supply all electric energy required bythe Lambton Collieries, Ltd., 
for the Dorothea pit and six other large pits in the neighbourhood, 
and for other purposes, at 55d. per unit, until the demand exceeds 
18,000 Beard of Trade units per diem, when there is to be a reduc- 
tion in the above-mentioned price to the extent of ‘05d. per unit. A 
contract for a period of 10 years has also been made to supply all 
the electricity required by the Hetton Coal Co., Ltd., at the Hetton, 
Eppleton, and Elemore collieries at 55d. per unit; and a contract 
to supply for a period of 10 years all the electricity required by the 
Sunderland District Electric Tramways, Ltd., for working their 
tramway system at 40. per unit for the first tive years of the con- 
tract, and ‘65d. per unit for the remainder of the contract. It is 
estimated that the tramway will require at least 1,000,000 units per 
annum. 


Stock Exchange Notices. — The Committee has 
appointed special settling days as under:—Wednesday, February 
15th—Bath Electric Tramways Co, Ltd.— £135,000 43 per cent. 
first mortgage debenture stock (also to be officially quoted). 
Thursday, February 16th.—Mackay Companies—413 598 common 
shares of 3100 each; and 359,382 preferred shares of S100 each. 
The Committee has also ordered the undermentioned to be quoted 
in the Official List:—Birmingham and Midland Tramways, Ltd.— 
£200,000 44 per cent. first debenture stock, redeemable. 


National Telephone Co.—The directors have resolved, 
subject to final audit, to recommend the following dividends for 
the half-year ending December 3lat last, after payment of the 
dividends on the preference shares:— At the rate of 6 per cent. 
per annum on the preferred stock; at the rate of 5 per cent. per 
annum on the deferred stock, less income-tax, carrying £115,000 to 
reserve and about £10,000 forward. The transfer books of the 
company will be closed from the 15th to 28th inst. inclusive, and 
the dividend warrants will be posted on the latter date. 


Chelsea Electricity Supply Co.—The directors have 
decided to recommend, subject to audit, a dividend on the ordinary 
shares at the rate of 7à per cent. per annum for the half-year to 
December 31st, 1904, making 6 per cent. for the year, carrying 
forward about £1,170. The dividend for 1903 was 53 per cent., 
and the carry forward, £1,100. 


Shropshire and Worcestershire Electric Power Co. 
— Тһе first ordinary general meeting of this company was to be 
held at 9, Great St. Helens, on Wednesday, 8th inst. 


South Metropolitan Electric Light and Power Co.— 
The Preference Share Register of this company will be closed as 
from the 15th to the 28th inst., inclusive. 


Kensington and Knightsbridge Electric Lighting Co, 
—The directors recommend a dividend on the ordinary shares at 
the rate of 10 per cent. per annum for the half-year ended 
December 31st, 1904, and a bonus of 2 per cent. for the year, 
making, with the interim dividend paid on August 1st, 12 per cent. 
for the year 1904. "This is the same as in 1903. 


Telegraph Construction and Maintenance Co.— The 
directors recommend a dividend of 10 per cent. (£1 4s. pet ehare), 
in addition to 5 per cent. already paid, making 15 per cent. for 
1904. This compares with 20 per cent. for 1903. 


Marconi's Wireless Telegraph Co.— The report for the 
year ended September 30th, shows a net profit of £12 681, as against 
£10,607 for the preceding year. 


ES SE —— 


STOCKS AND SHARES. 


Wednesday Evening, 

CHEERFULNESS prevails in most of the investment depa'tments of 
the Stock Exchange, and the rumours of peace, alluded to in there 
columns last week, are atill acting as potent levers in support of 
prices. The gilt-edged divisions particularly enjoy considerable 
strength, and new issues of first-class stocks are taken with avidity 
by the public, despite the etale cry occasionally raised that there is 
no money available for investment. 16 seems а pity that the Home 
Railway dividends should, as a whole, be comparatively pcor, 
because a series of good announcements in this market would have 
added a welcome galvanising touch to similar stocks; but after the 
mediocre traffics of the second half of 1904, nothing heroic wa to 
have been expected. 

Statements are in circulation to the effect that the District will 
have its electrified service open in а couple of months’ time, and the 
price of the Ordinary stock has risen а poiut to 413, while Мейо. 
politan Consolidated at 97j is 1 better. Central London 4 percent, 
Preferred at 106 has come into demand, but the Ordinary is loser 
at 92. City and South London shows a 10r. advance at 47. These 
prices all include the recently declared dividends, but moit of the 
Home Railway Ordinary stocks will be quoted ex dividend on 
Friday next, two days hence. There was a little plain spesking 
at the Great Northern and City Co.'s meeting last Monday, bu! the 
criticism then evoked regarding the form of the accounts has not 
changed the price of the shares, which is still 64. Great Northem 
and Piccadilly Ordinary are 9. These, it may be added, are alto 
cumulative dividend quotations. Underground 5 per cent. notes are 
up à at 983. 

Argentine's abortive “ revolution " lowered several tracticn issues 
rather smartly. Anglo-Argentine Ordinary dropped to 81 and the 
Preference to 58, but the loes was partially overtaken, and the 
respective prices are 84 and 51. The former displays a fall of n ou 
balance. Buenos Ayres National Tramway first “А” Preference 
came on offer at about 635, or cheaper. Belgranos are a shade lower 
at 4. Weakness in British Electric Traction leaves the Ordinary 
15”. lower at 91, and the Preference ; down at 11}. The drops 
due entirely to the discussion as to whether electric trams may not 
te superseded by wmotor-buses. Westinghouse Preference are 
unpleasantly flat at 2,°,—practically one-half of their par vaise. 
The last dividend paid on the shares was in February, 1904, sod 
now the question is whether anything can be distributed this month. 
The Debenture stock remains fairly steady at 87, and British 
Thomson- Houston 44 per cent. Debenture is 102. Calcutta trams 
are ! firmerat 9, and Cape Electric Trams are 20s. London United 
Preference are dullisb, for the same cau:e that makes British 
Electrics lower, at 103, and the Debentvore stock at 105 has xí 
moved. Some little regret is expressed at the company departing 
from its original plan of admitting no advertisement either upon the 
exterior or interior of the carr. 

Bear re-purchases, after the recent elump in Anglo-American 
Telegraph stocks, has sent prices up again with a run, the chairman! 
speech at the meeting also assisting in tbe cl ange cf market frost. 
The Ordinary and Preferred are both 2 per cent. better, and tle 
latter is being advised in some quarters besides our owr, asa god 
speculative investment. Tte Deferred stock is 18 beiter at 13. 
There is also a 10s. rise in Great Northern Telegraphe, despite tte 
taking over of part of the company’s lines in Russia for offci 
purposes. Of course, the company is doing very good Lusinen in 
connection with the war. Eastern Telegraph stcck and “Chins” 
nhares have not altered, but Direct United States Cable ehares rote 
$ in sympathy with the jump in Anglo-Americane, Submarine 
Uables Trust certificates are a point harder. 

National Telephone Deferred has recovered 2 per cent., and both 
the 4 per cent. Debentures have slightly imyroved. The Third 
Preference shares sre moving erratically, but on balance the 
quotation ів still 25. O. ientals at 1} are a shade better. 

Of the Electricity Supply shares, Metropolitans rote 5s. to 18} 
upon sanguine dividend anticipations, and the P.eference айю 
advanced jy. The ratisfactory dividend on Kensington Ordinary 
shares has led to a 10s. rise, and South Londons have been credited 
with an additional 5s. at 4j. Several of the Debenture stock! 
advanced during the week, and Urban Preference have been picked 
up. Brush Ordinary fell } to 10s., but recovered the Icss, and the 
Becond Dabenture marks a point rise at 764. . 

Manufacturing sheres are inclined to go better, Henley's putting 
on 5s. at 11, and Callender's Preference j at 53. A shar in 
Telegraph Constructions follows upon the lowering of the dividend 
to 15 per cent. for the year, instead of the 20 per cent. to which 
the market has grown accustomed. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Present RAMB or Dividends for the last Quotations Quotatio weok ended 
iaraa. : че: three years, Feb. lst. Feb. Sch. eo 
1908. 1908, | 1904 Highest Lowest. 
67,108 6 » 4 96 Debs. ee ee ee 100 ee ee ee 99 —102 99 —102 aw ee 
$6,000 | Amason Telegraph Co.'s shares, Nos. 1 to 95000 e .. . 10 1— 13 1— ц Т .. 
пи | Do. 40. 5 % Dens., Nos, 1 t0 1,980 Red, s... ~. | 100 — —.. | 
908,540 | Anglo-American si ЗР ө a 4s ..| Stock | 60/6 61s 2315 56 — 68 58 — 69 59i 59 
8,108,580 Do. do. do. 6 prof. э өө ee ee . Stock 6 % % 5 * 102 у, 104 105 TR 107 105] 103 
8,106,000 Do. do, do. 5€. «ec o -we. 9] BAOOK A 2s Nil 164 — 112 124 — 134 13 1 
«4,000 Nos. 1 00 44,000 ee ee ee ее ee e. 6 6 % 7 % 6 т 63 6 62 . 
зоо ec: ә» | 9100 8% 170 — 190 170 —190 
1,501,209 Do. do. Sverling 600 year 4 % Deb. Stock Red. | Stock 22 | " 95 — 97 — 97 964 96d 
16,000 Onba Telegraph 10 < ee ee eo ee ee ее ее 10 64% б % et 82 — 8 a. 9 9,5 
6,008 Do. 10 % Pret, * oe oe 0 0 ee ee ee 10 ee oe ee 16, T 17 16 P 17 
19,961 Direct Spanish Telegraph, Ord ee ee ee ee b eo C ee oe 8 = 8 55 d 
6,608 Do. ‘Gum. Pret, eo ee ee eo 6 ee ° э = 71 — x 7 
80,206 © 52. ee ee ee ee 60 е9 * 100 — 10: 100 — 102 
опи | Direct United bestes Cable” 90 8196 8% 103 — 104 113 — 11g 1р, 1073 
78,508 prea Het ME Deb., within Nos, 1 to 1,300, Red. 100 oe .. ee 99 —101 99 —10 .. .. 
«000,008 Mastezn Telegraph, Ord. н n .. | Stock 7 96 7 96 m 135 —184 135 —188 187 186 
1,058,008 Do. ee ee ee ee ee 100 ee ee те 67 — 89 $7 — 89 As 875 
tase sas n, Man Deb Biok idr LIB „ | s кеит | 6-7 1, | ao 
600,608 | Eastern E xten ustralasia, and Chine Telegra vs T = 3 
00,6088 0. n 96 Deb. Stock £ Stock js as e 104 —106 xd | 104 —106 xd : Sts 
600,608 | Eastern 4 South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 E E Ys 99 +103 99 —101 xd 
same | Do, д. 4% Reg. Mort, Debs, (Mauritius Bub.) 1 to 8,000 | 35 is x 100 —102 100 —102 * "i 
097 Globe Telegraph and oe ee ee ee ee ee oe 10 £8 16 7* 53 oe 10 104xd 104— 104xd 103 1 
159,000 Pref. А oe ee ee ee 10 ee oe ee 13 = 14àxd 134 — ligxd 14 134 
12 | Groat Northern Telegraph, hagen 10 194% | 15% s 291 — 291 291— 80} 29 
00,600 { Halifax and Bermudas Oable, 4$ 96 lst Mort, Debe, ыа Nos. | 100 » Я z 99 —101 99 —101 я . 
11400 | Indo-European Telegraph ET E а 2c са 95 10% |109 " 45 — 47 45 — 47 454 
73,080 Monte Video Telephone Co., Ltd., ОРА eo ee ee ee ee - 1 B % 8 . 4 — 3— A 
128 | Nasional one, Pref, Stock as de ИА ae ..| 100 6 6 6 —10% 1064 —109 1093 107 
1,906,607 Do, Det. Btock Фо ve ee ee ео eo 100 44 б 5 % 105 —107 107 — 109 09 1014 
16,000 Do, do. 6% Oum., Inn Pref. .. .. «2 co ee 10 6 6 6 w 18 — 14 18 — 14 
15,008 Do. г do 69 Cum. nd Pref... .. .. ce ov 10 6 6 6.5 12 — 18 12 — 18 
1,559,000 Do. do, б % Non-cum. 8rd. Pref., 1 to 960,000  .. А 6 6 5 es, 51— 54 54— 64 51 
808, б Do, do. Bj Deb. Stock Red. ‚· 05. 5 e | SOCK | 84 84 4 96 — 98 96 — 9 2 
689,586 Do. do. 4% Deb. Stock Red. e oe oo we | MO 4 4 101 —103 1014 —103) 108 1024 
22 Do d do. ET so. Na all paid ө "m " PE eis T M EE 1014— 1034 i Ka 
an Rileo. O8. 1 00 171 fall а oe ee oe — 1 a7 1 1,° 
60,000 De ae do В Cum Gan Per 7 pal ME o ME os là— 1 ia 15 
108000: Eae Mae ee uar, Debs., 1 to 1, 00 s .. | 100 А ‘ 06 — 99 97 – 100 а 
11,889 Reuter’s ee ee ee ee ee ee ee 8 6 % oe т — 73 7 — 74 
8,908 | Submarine Cables Trass у . . [ое - 120 —143 121 —124 
88,009 vele terc Fita Сырда 95 b 1 96 ө 63— 7 64— 71 7 eá 
40,008 ; Sam. Pret. os. 1 ro 40,000 ee б ee oe 6— Б 5 — 6 
09,949] oe ee Stock е 0 ee 105 —107 15 —107 es 
15,000 Wen Alio Tels co бй i^ ewe cel; 10 2% | 4% 3- 1 71— 13 T 
90,008 | West Coast of America, 1 to 90,'00 and 53,001 vo 58,008 24 м EM ae [4— 14 ‘a a m 
ИЮ | Wessen Ti Laber. Lal. on, t Dola, 1191000 кэм. by Bras, Bab, Tel | 100 |; |, | j S3 | SY | |; | |; 
0. ee ee өө ee = 1 
15,0900 D>. 6 Debs, ind series, 1006 e 075 „ | 100 ee ee oe 101 —103 101 —108 © 3 
«98,000 vu us do. 4 % Deb, Stock Red. өө v" os 0 oe > ке Uu 1004 —10: 104 104 
94,858 do. do. 6* Cum, 1s$ Pret. oe өө 10 ee ee ee Ti— 7 74— 8 14 7 
4,000 E, do. do, 6 Cum. 9nd Pref. rx) eo 10 ee ee oe 61— 1 7 os ee 
68,0087 190. da do 6 % Debs., Nes. 1 to 1,800 100 " ae P 101 —1(8 101 —108 M. ee 
WLECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
19,80 | British Aluminium 7 % Cum. Pref. .. ad es - is is 10 T T «s — 8 8 А 
3 | Do. do. “А” 6 % Cum. Pret. So SÍ 10 $ ih ds 9 — 91 ot 95 : 
вол ро. do. 6% Ist Deb, stock Red. e оо „Stock es 5 " 96 — 100 96 — 100 І 
129,880 Traction „„ oœ “ee 4-10 8 % ea «a — 10} 9— 94 10, 9, 
156,068 6 % Cum. Pref. . je. Je. Sese Каш 10 Ж» Vs is 114— 11$ 114— 115 11 11, 
ү до, 6 4 Perpetua) Debenture Stock .. .. | Stock | .. à s | 019—1 129 —120 120 | 1204 
“а 2nd CD POOR це. ee ee ee 100 0˙6 go ec yim 957 97 — y9 
108,080 Insulated Cables oe ee oe 6 1 ee 5 — 0 • 
108,080 do. 6 ec ee ee ee e b » Чы b — 54 Кыйа bixd 
$2,008 Фо Ge. % 1st Mort. Deb. Red... is T ee " m 928 101 —104 101 —104 M 
$2,908 Lindley U o ое 0 oe ee ee ee e oe ee oe nd 0 ee 
$8,000 do, 6 ee e ee ee 41 ее ee 14 to 15/8 1 to id ee 
05.91 | Brush Electrical Engineering, 028. 1 to 105,781 T ча А % Nil Ni — 1j i 
150,009 Do. Non- eum. 6 Pref, ee ee e 2 6 % 6 % 1} mem 14 1 — 1 l r, e 
125,0900 do. Perp. : eo ~. | Btock б Vi un — 9b — Ў, 
134,0001 Do. do. Perp. Ind Deb. Воск .. .. | Stock we 71 — 77 15 — 18 763 s 
96,608 | Callender's Cable i АА А 6 18. % | 124% 94— 10 — 10 93 
soc peed Do. do. do. 6 % Oum. 8 “ 6 és an 68— 1 53 — 53 
$0,008; do. do, 4$ 9% 1st Mort. Deb. Stock Red. | Stock v 6x са 104 —106_ 104 —106 
1,008,014 Railway, Ord, 8 oe ee oe ee . Stock 4 4 ¥2 = 4 91 — 93 ЧЗ 94 
«44,08 do. 4 Pref, Sock ee ee ee 0 Stoch 4 4 101 —l 3 101 —103 10 3 ee 
Lime | Оңу and Bouth London Ralle ae ane аем чек з кын — 47 40 — 47 T T 
oe ee ee ee oe . 2 o5 )— 4c — 47 
96,608 | Crompton & Oo., Nos. 1 to ss we is А 8 5 T: | 21— 24 21— a ж ны 
100,000! J to 1.085 of Я bs., 099 £100, and us Ls hu 93 — 98. 98 — 8. X 
m & Bwan United Elec. Light, A shares, 43 1009990 | 5 | Nil m A .4— 3$ 
ЦАГ Do. do. 12] 83 ee i oe 6 Nil ee 1 — M m 1 
зм дш do, eX каш Seok Ren 100 ee oe 71! = 82 77 — e2 
ма оры do, 59 Ind Btock Prov. Certs. all pd 100 $a 9 — Bi 79 — 81 
114,100 Oomstruceion 1 to 119, as - ve бж a 6.% 4% là— 1 1} oe is 
81,599 do. 1 Cum. Pref. 1 $0 81,800 ee ec . 2 ee ee 2 = at 24 oe oe 
2,500! do. 4 P . 1st Mort, Deb, 0 0 . Stoch ee eo е 97 — 99 xd — 99 oe ee 
8-99 | General Electric Oo. ; 5 % Cum. Pref. А - x . 10 5 96 А 94 — 10 9 94— 10 и de 
90.000 do. 4 Mort. De ee ee oe ° Stoch oe 791 — 96 191 — 96 855 ee 
39900 | Heniey's (W. T.) Telegraph 1 „ б 0% | 1% 104 - п, log — 113 ll 
100,000 ° е е oe oe . ee °з * Н Lá - 54 e 
44,900 do. . Deb. Stock — .. — >. | Stock 1i0 —112 100 —112 
& | indie-Rabber, Gutea-Percha & Telegraph Works 23 А 10 10 % 15 — 16. 15 — 16 15} 
EAk do. 4% 1st Mort, Deb | 100 02 99 —102 ` 
61,588 |tLiverpool Overhead Railway, Ord. .. s ве vs we а 10 148% 13% 13% tà— 33 SA— sy К 
1,000 do. Pref. 419 paid .. .. .. . 10 M" — 104 10 — 103 
Fa а . * — 0% [ 0 | 15 K, ГЕ 84 — 87 36 
Шох . Deb. Bds., " L sve oe = 1014 —1 
ли | Waterloo & Ону Rallway, сно eo өө оо өө ө» | 100 83% 8% 91 — $5 91 99 92 ; 


* A penod of nine months, f Quosatione on Liverpool Stook Bxrohange, f Unless otherwise stated all shares ace fully paid. <$ From Manobester Share List. 


(Bank rate of discount 3 rer cen’. (April 4 1st, 1904). 
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SHARE LIST OF ELECTRICAL COMPANIES (contéinued).— ELECTRICITY SUPPLY COMPANIES. 


Beook Closing Business dope 
Present Dividends for the Giosing 
АМИ or Quotations Quotations enaed 
ште, nM Share, 12200 three years | Feb. 1st. Feb. 8th. 
t 
90,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 30,000 sè Б 896 0% 11 11 
90,000 Pen Do. ce 1% Oum. Pret. is 5 : 10.— 103 10 
59083 Central канады во y4 Boe р: 5 : s 100 ux ew s 105 —1¢8 105 —108 
arbo and Btran о u * ө T 
70,000 do. 40. М Cum. Prei. 6 А 5h 8 
40,009 do. © City Undertaking " o Cum. Pref, .. 6 x 4 HN 444— 6,4 
40,000 Do do. 1908 ee eo ee 6 oe = t Sey 
260,000 Do. do. Deb. Stock Red. ee ee ee 100 10 —108 — 
44,496 |*Chelsea Electricity Buppl, «ж, or сэ 6 4% | 9% | 6% 62— 74 62— 7i 
170.588 Ci 1 ше OE пою  .. ..| 10 X | 5% | .. 113 — 12 113 — 123 
о on 0 mE ee ee @e — = 
40,000 Ы Do. сат sona to 000 ш A. wl 10 xs 18)— 14 184— 14 
600,000 Do. 8 Deb. Stock, Berip. ln. at 115) all paid .. ee ee ee 121 —196 199 —196 
. 800,000 ро. 44% Ind Deb. Stock, v. Certs., all paid . Ns 100 a 109 —104 108 —104 
County of London hting, 000 s s 10 4 96 4 96 2—19 9 — 2 
20,000 0 0. e. 6 96 Pret., 40,001—60 e 10 es 12 — 12 — 19 
600,000 Do. do. Deb Stock ee ee e ee ee e. oe e. 101 —]110 108 —110 
950,000 do. ds $nd Deb. Stock ee г Stock ee 101 —108 = 109 —104 
— Edmundson's Blociris Co , Ord Bhares d b 71% 7 — d m 
е 0. m. e ee ee ee ee ae ec ee — 

221,000 Kensington and Knightebridge Electi) Or е, Бе 9 Rar 10% | 19% | 12% е 10 119 — 153 
90,000 ; do. do. Debentare Век .. | Stock „> n І 102 —104 105 —104 
110,000 | London Electric Su ly Corporation, Lin ted, Ord еб 8 oe 8% 91— a 

49,840 Do. do. 6 % Pret, 6 ee ee ee 5 — 
100,000 Mee e Missile Bupi ойшы} Mors Doa Den Ref aru jo jo i: а 18 is 18 
o Bu 1196 8396 s — 
71,106 Do, do. á 44% Cum. Pret, 1—11,106, £8 paid . 6 ee oe ee 6 Е ots 
220, 0003 Do до, lst Mort. Deb. Stock ee ee ee ee ee ee 110 —115 11 —115 
110 | N "m Hill Electri Lighting 7 ee 6% M 14— rA ‘a 153 
3 о © ee ee ee ee — 
59,000 Do. 496 lst Mori] Deb. ее ee ee 100 ee ee ee 102 —104 102 — 104 
40,000 | Bt. James’ and Pall Man Bleoctrio Light, 6 144% 14496 | 14496 1 14 1 144 
90,000 Do. 12 2 "ч Pret 30,061 to хо 40,080 6 s s b 9 — 9 
114080 Do. ee 100 ee * ee rar 98 —100 
000 Smithfield Markets Bleoizio им od. v в 6 9396 4 x 24— 
60,000 Do. о. 5 ee ee Stock ee ee ee 88 — Wf 68 — 87 
65,000 | South London Blectinity 84 y, Ord, se os 6 1396 8 96 ii 4i 4 48 
100,000 | South Metropolitan Electrio T and Power ea 1 ө we 55 1 1 
60,000 (Late Blackheath and Greenwich i 1 14 1 10 
100,000 Diet. . L. Co.) А lst in Dak: Btock 100 * $ 5 107 —110 107 —110 
80,000 Urban Electric Supply, Ord. ee ee ee ee ee 5 6 ==» А, 5 — 5i 
80,000 Do. ‚ 6 % Com. Pref. wel. -ús 5 А i m b6— 
200,000 Do. do. 4496 1st Mort. Deb. Btock Red sie ES 100 106 —107 106 --107 . 
110,000 Westminster eor lr, р: eo ee ee eo 5 19 % 184% 14% 18 = 125 18 — 
98.14] Do. 5 % Cum. Prei К ; 6 ; tà— € ш Бн — 
* Subject to Founders Shares. 1 Unless otherwise stated al! shares ure fully paid. 


MARKET QUOTATIONS, Wednesday, February 8th. 


H U La < re t's 

— &o. - Pris. ius Too METALS. 3 Frica, nien 
€ Acid, [2000096 ee ee per 0 е ее 9 Copper ee ee eo per ee 
@ 99 Nitric ee ee ee ee per owt, 99/. ee 8 oe Rod.. ee ee e per ton £80 
a „ Orxalio.. oe ws „ per owt, B9J- i» „  (Electrolytio) Bars . per ton 470 10 . 
2 Amm Sulphuric oe өө рег cw, 5/6 ee в [I] Bheete ee per ton 851 . 

Ammon bier eo por owt, 427 m 0 [T] T] per ton #81 ee 
а Ammon uriate (er ywial) por ton £88 10 ee @ 55 " Н.С. Wire per lb. dad. ee 
в ee per ton £90 ee f Ebonite Rod oe ee ee per Ib. 8/8 эе 
в Bleaching powder. .. per bon 45 5 sis f 4, Bhoot e. per bb. 8- ee 
в Bisulphide of „„ per ton £15 ЕА * German Bilver Wire .. .. per bb. 16 «= 
e Borax се as ee per ton £18 © h Gutta-percha fine s por lb. 8. ee 
а Bensole (90%) .. ..  .. per gal. 77 " h India- rubber, Pars fine .. per lb.’ 5/1 to 5/83 oe 
2 „ S) T „ рег gal, 66 s 4 um Charcoal per ton £18 . 
а соррег a өө is per ton 828 oe $ Pig (Cleveland warrants) | per ton An 84d. der. 
e 9 Nirat. ee ee ee ele an ee : к to size ри о 400 to BOF ee 
в 33 Whi ugar өе ee per ee н Scrap, ету es Ы per oe 
21 үш А - OS ca: i ee 4 , Wire, galvanised No. 8 per ton £9 15 à 
e ee е• ee ee 
в Naph be боеп GS, a iet б), per fal. 66 2 g Lead, English Ingo .. .. per ton #19 17 6 : 
а Potash, Bic in casks .. per! Bd. (s б „  Bhee$ .. ee per ton 414 2 6 s 
a „ Caustic (7 e. per ton 419 5 © Manganin Wire No, 8 .. .. Per Ib, 8/- : 
a n anide e 000. per lb. 74d. g Merc per bot. 7 12 6 2/6 dec. 
a Bheilao T Р ee рег cwt, 165 / 4 Mioa (in original cases) small |. . per Id. 8d. to ly °. 
a Sulphate of Magn . . per ton 44 10 ds 4 „5 м „n medium per lb. 9/6 to 4/- «8 
e Sulphur, Sublimed Flowers .. рег ton #6 10 Be н s» large per Ib. 4/6 to 8/6 ee 
в „  Reoove „ per ton 45 10 өө p Phosphor Bronse, plain castin per ib. 1/0} to 1/8 
в , Lump ee per ton 85 ee Р [T] rolled bars & per ìb, 1/04 to 1/8 өө 
a Soda. Caustic (white 10 %) e. per ton - £10 15 T Р " и strip &sheet per lb, 1/2 а 
ê „ tals eo per ton 48 ee o Platinum... А ёе per os. 81/6 v» 
^ ow Riohromate, casks.. .. perth, sis e Silicium Bronse Wire . per lb 104, to 114d, MA 
a „ Cyanide š. ws .. per lb. 7d. сө € Steel, Magnet, aoo'd'gtodesc'p'n рег ton £58 өө 

" " in ee ев 815 to 240 i 
METALS, &. 

b Aluminium in ton lots z per ton 21980 ET g Tin, Block eo oe ee ee per ton £183 eo 

„ Wire, In ton lote .. per ton 8168 з Wire, Мов, 1018... о". per Ib i К 

; in ton lots .. per ton 4166 с р White Anti- 
b Babblit's metal ingots .. —.. per ton 440 to 4140 : “White Ant" brand per ton 448 to 466 s: 
о Erans sr 3 per lb. d. es j Yarns, 10е Grey Cotton, on sp'is per Ib. ва, ee 
Ж “| lid drawn). PEE p s 8 ply 10 Ibs W EM 
€ 97 80 wn).. ee per L] • н р е ee per ee 
e » Wire, ee ee per lb. 7 } [T] . Ib, Ro ussian, single ee per lb. eo 
е Copper Tubes brazed), m Пош 1014 eine KE mvagne bad.) D en 529 7 6 P 
€ " 50 wn per . nc, Bh’ on e per ton d 
e Cop Bars (best selected per ton 200 


Quotations a arr by Mesers.: 
88 * & Oo., dia- Rubber, G.P. 1 and 'Teleg. Works Co., Ltd.; g James & 


—a G. Boor & Co.; b The British Tur ar Co., Ltd.; e Thos. Bolton & Bons., Ltd.; d F. Wiggins & Bons.; e Frederick 


; А Edward ТШ а Co.; ( Bo & Lowe; j Walter H. Hin and 


; Ltd.; k Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd.; я P. Ormiston & Sons; o Johnson, Matthey & Со. Ltd.; p The Ph 


Proposal to License Electric Cars.—The town clerk 
of Dewsbury has been instructed by the T.C. to propose the follow- 
ing resolution at the next meeting of the Association of Municipal 
Oorporations:—''Tbat the President of the Board of Trade be 
requested to introduce into Parliament a Bill providing for an 
amendment of the Light Railways Act, 1896, by making provision 
for the licensing by local authorities of cars plying for hire in the 
districta of euch authorities, with their drivers and conductors, in a 
similar manner to the provision contained in the Tram ways Acts." 
The Corporation, some time ago, summoned the British Electric 
Traction Co. for running electric cars for which licenses bad not 
been taken out. The local magistrates imposed a small fine. 
Against this decision the company appealed, and were succeseful. 
It is contended by the Dewsbury Corporation that electric cars 
should be licensed just as steam cars are. 


— — 


Installation Regulations.—A few days ago a deputation 
of Bradford tradesmen laid before the Electricity Committee a 
scheme for rales and regulations to which contractors had to adbere 
in fixing installations in the city. The deputation consisted of 
Mr. W. P. Steinthal, vice-president of the Leeds Section of the 
Electrical Contractors’ Association (Tacorporated), Mr. James Davia, 
and Mr. P. Collinson, secretary. A report was presented in detail 
to the Committee of the changes which the deputation desired on 
behalf of tbe membeis of the Association, and the Committee said. 
the matter should have careful attention. 


City and Guilds Institute.—The distribution of prizes 
to studente of this Institute will be held at the Mansion House on 
Баана, 25thinst. Anaddress will be delivered Ьу Mr. Alexand ee 
Biemens. 
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THE FUTURE OF RAILWAYS. 
Bv PHILIP DAWSON. 


(Continued from page 206.) 


INCREASED facilities of traffic always resalt in greatly 
increased travelling, and the evidence of Mr. Harper before 
the Royal Commission on London Traffic shows the enor- 
mous increase in the passenger traffic in the London area in 
the last 30 year& It not only shows this, but also brings out 
the urgent necessity for increased facilities. The figures 
given by Mr. Harper (see Table I.) do not include either 
TABLE L—lIncrease оғ PassmsoER TaaFFic IN GREATER 
Іонрок (Ералв НАВРЕВ). 
| 


Number of passengers carried by 


| 3 Estimate, Number 
Y | | ! Omnib | 01 j = 
ear. mntous tion o ourneys 
Railway 
|  docal Tramway. (wo | Total. огеш: Pet 
! principal | London. bead. 
| companies) | Companies): | 
1967 ' 547,398 41,494 435 | 81 эг, 8 605, n 227 
1969 | 7,593,915 40,968, 17 89,502,102*| 9,073,590 | 94-1 
1559 | 57,514,541 = 4,047,521 | 98,562,062*| 8,742,956 | 96-4 
1000 | 59,424,114 a 42,935,471 102,359, 853,813,682 | 926-8 
p 
1971 72,636,313 | SB ‚556,545 | 116,192,858") 3,985,641 
1872 | 9,6m67 м к” 44,523,861 | 136,282,085") 3,965,864 
wm | EITT 8 46,060,247 | 185,810,045"| 4,041,745 
191 | 9395,58 | 2 8 48,538,896 | 140,714,480° 4,131,315 
175 . 105,659,125 . 8 49,720, (88 155,379,168. 4,916,611 
t ae 
1876 115.326,89 51,157,946 | 166,484,635*| 4,303,668 
1877 121.81. 87 52,858,630 174, 235,267. 4,992,521 
W | 326,241,393 , 53,897,195 039,296 | 235,668,186 ` 4,189,210 
1679 | 159.554,17] | 56,941,167 | 55,531,827 241,427,765 | 4,575,771 
м0) 188. N77, 485 69,817,981 | 57,747,231 | 256,417,077 | 4,670,248 
439,283,190 | 72,038,962 | 58,389,997 | 969,662,649 | 4,166,661 
18-3 141.006, 7:58 88, 00,3% | 64,951,210 291.888.345 | 4,447,001 
)*59 16:.076,115 | 99,029,709 | 61,893,416 | 817,994,587 | 4,925,695 
1884 149,842,029 17 9 7, 178,516 | 848,096,849 | 5,011,765 


1995 | 189,285,899 127.280 88,683,168 : : 870,898, 960 5,096,295 


1888 165,060 £87 | 192,529,50 90,708,966 | 868,299,887 | 5,182,128 
1887 137,789,626 145°902 бе? 08,823,689 | 412,015,253 5.269.405 
1 — 150,954.97]. 164,922, 286 | 118,078,103 | 489,249,716 | 5,868,996 
1889 361,501,838 170,542,740 | 198,722,189 | 465,766,697 | 6,448,599 | 
1890 167,999,200 | _ 191,081,906 148,581,089 | 606,872,208 | 5,540,480 


+ 160,026,117 198,569,584 | 158,926,250 | 597,521,951 | 5,633,803 

1906, ' 181,889,024 | 207,885,996 | 172,698,667 562,848,617 | 5,726,997 
| 179,168,965 © 915,805,947 | 179,504,829 | 578, 

1904 183,428,007 281,622,014 | 179,742,122 | 565,692,148 

1896 | 184 411,600 | 949,996,979 | 191,076,010 | 625,481,569 | 6,021,458 


25885 SS 38888 тїр ELRES 


O SGG AARTO BAND CIARA ESS 


раб мый 


1806 189,584,968 279.518,88 | 919,62°,471 681,789, 199 | 6,124,819 11 

1907 . 196,900,218 , 997,577,280 | 231,205,048 | 725,682,581 | 6.210.779 | 116: 

1859 19,081,872 | 812,464,404 | 242,164,485 | 748,690,761 | 6,299,321 | 118 

1899 | 196,605,605 | 906,515,807 | 261,019,076 | 764 039,7-8 | 6,990,534 | 119: 

1900 | ам, 527,006 940,303,066 | 264,603,868 | 819,241,029 | 6,484,516 | 196: 
e: | 

1901 , 396,506, 162 | -240,779,411 969,933,759 | 847,212,885 | 6,581,402 128 


* Excludes tramway passengers. 


Note.— The railway companies included in the above table are the Metro- 
Metropolita District, North London, East London, City and South 
Waterloo and City, and Central London. The omnibus companies 

General and the London Road Car. The tramway 


included are the 
colama includes ali tramway traffic. 
main line or suburban traffic, but simply deal with pas- 
sengers carried by railways such as the Metropolitan, the 
Metropolitan District, the North London and the Central 
London Railway, and the tram ways and omnibuses. An 
examination of the figures given shows that in tbe last 
decade the number of passengers has increased by nearly 
60 per cent. This shows the necessity of taking steps to 
increased facilities for getting into and out of London 
as well as to extend the area in which the day population of 
London can live. Parallel with the growth of the popula- 
tion of London is that of towns sach.as Croydon, where the 
population has donbled within the last 23 years, and is still 
growing very rapidly. 
Mr. Edgar Harpet aho as that whereas in 1867 the 
ion was carried 22:7 times, in 1901 it was carried 
128°7 times. These figures deal only with the traffic in the 
London area, and do not include the 55 brought in 
by suburban trains. It should also be noted that these 
figures do not include the omnibus lines. 
It is interesting to note that the number of journeys рег 
head of population in London is at present, small compared 
to that in many other large cities, as will be seen by the 


following figures :— 

London, 1901 .. 189 joumere Berlin (Mr. Harper's estimate) 
Glasgow, 1901 ... 3 - 1903 ... . 933 Journeys. 
Liverpool, 1901.. Greater New York (Mr. Harper 
Er (Mr. Harper's estimate) ВИРУ 1903 320 joarneys. 


mr 200 journeys. 


Facilities for traffic always create traffic, and as facilities 
are improved traffic will not only be actually but also 
relatively greater. This is shown by the following 


figur 
INCREASE IN NUMBER OF JOURNEYS PER HEAD OF 
POPULATION. 
Greater London. Greater New York. 

1807  .. .. . 93 160  .. .. .. 47 
1870 Ке m . 27 1870 xs КУ .. 118 
1880 wed к .. 65 , 1880 3 et .. 182 
1890 "m M .. 92 1890 cs e * 283 
1900 A i * 196 1900 N E ... 320 
1903 (estimated)... ... 200 1903 (estimated)... .. 415 


Mr. Harper, їп discussing the growth of the population of 
London, also shows that the greatest increase has taken place 
in those areas where reasonable and cheap facilities are avail- 
able for travelliog to and from the business centres, and that 
on the contrary, where this is not the case, and where the 
railway journey occupies a relatively long time, the popula- 
tion has not increased to a very great extent. If the rail- 
way companies wait for the population to grow up before 
providiog the necessary frequent and rapid trains, they will 
wait in vain, and there will be no demand ; but if they give 
the requisite facilities, these will create the demand. 

As regards workmen, the evidence given before the Royal 
Commission shows that the average rent per room in London 
for the working man is 3s. 34d., whereas outside London it 
would probably not be more than 2s., or a saving per room 
of 1s. 34d. per week, which amount, at least, a working man 
should be willing to spend on travelling to und from his 
work. Probably he would be willing to spend more, as out- 
side London living would be cheaper and the life healthier 
for his wife and family. 

A study of the rates and taxes shows that on the whole it 
would be considerably cheaper to live outside the County of 
London than: inside. Table II. gives & few examples. It 


TABLE үй Bares AND Taxes (PER EI Assmssmp RENTAL VALUE) 
IN VaABIOUS DisTBIOTS OP LONDON AND rts SUBUBBS. 


District. кешт сог | Borough | Totaj, 
eee, ech rn ale en Е 
County of London : e d. s. d. | & d. |в. d. 
Borough of Battersea . 5 218|0 740 11143 7 9 
h Bermondsey 5 013|2 421 1 647/811 
R Camberwell 5 020/1 451| 1 829 8 1 
» Deptfard ...| 5 242 | 1 381 0 777|7 2 
1 Lambeth ... 4 11:10 | O 864 1 526 7 1 
бз Lewisham 5 31910 804, 1 672 7 6 
is Bouthwark 5 005 0 694 1 626 7 1 
"i Wandsworth | 4 1091 | 0 722 | 1 867 7 3 
General Speci 
Lien сое 5 
County Borough of Croydon... 3 2 3 8 — 6 10 
Kural District A Croydon : ‚ 
Parish of Beddington 3 4 — 3 6 44 
10 Oouledon 3 4 == 1 64 | 4 103 
» Merton Am. 3 9 — 2 3 6 0 
РА Sanderstead . 3 4 — 1 0 4 4 
Woodmansterne 3 5 — 0 7 4 0 
Hamlet of Wallington .. 8 5 — 2 84 6 1% 
Urban District of Beckenham : 
Parish of Beckeaham 9 $ о — 5 7 
Hamlet of Penge 4 
U.D. and Parish of Sutton .. 2 8 8 4 — 6 0 
2 4 4 0 — 6 4 


U.D. and Parish of W imbledon 
| 


must also be remembered that even with the same rates and 
taxes per £1 assessed rental value, it means less annual 
expenditure on account of the lower rents in the rural 
districts, so that in those cases where the rates are actually 
lower, the saving per annum is very considerable. 

The great impetus that has been given to the building of 
small houses in the North-east of London is practically 
entirely due to the good train service offered, particularly to 
the labouring classes, by the railway companies in that 
district, whereas, in the absence of such facilities, large 
tracts of land remain undeveloped. 

The area known as Greater London is formed of suburban 
districts which, with the exception, perhaps, of Boeton, 
U.S.A., have not their counterpart in any otber part of the 
world, The City is closely built, and in the daytime densely 
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populated. It is situated within a semi-rural district in 
which are the homes of thore employed in it, who pass the 
nights, and whose families live, in the purer and healthier 
atmosphere of the country. Even with the present steam 
service, the population of the districts near the heart of the 
City has not only ceased to grow, but the number of 
inhabitants is declining. А similar case is that of the City 
of Liverpool, the population of which is less now than it 
was ten years ago, while the population of tbe neighbouring 
districts has increased rapidly. The population of the City 
of London and its immediate neighbourhood is also decreas- 
ing; on the other hand, the population of its suburban 
districts has been very rapidly increasing within the last 20 
years, This most desirable spreading of the population 
would be largely helped by a cheap, rapid and frequent 
service of trains between the City and suburbs. 

The evidence taken by the Royal Commission on London 
Traffic, and the remarks made thereon by the Commirsioners, 
show that they attach great importance to the equable 
distribution of the population by the railways, and are of 
opinion that the latter should anticipate and foster the 
growth of population in certain districts instead of waiting 
for the increase before giving proper facilities. 

(To be continued.) 


THE BRITISH ENGINEERING INDUSTRIES 
AND THE FISCAL INQUIRY. 


II.*—Losr TIME IN THE ENGINEERING TRADES. 


The second sub-section of that portion of the return 
which is devoted to fluctuations in employment is concerned 
specifically with the analysis of the time lost by workpeople 
through want of employment and other causes in the engi- 
neering trade only. The first table to which reference must 
be made is that relating to the distribution of unem- 
ployment according to age. The following table has been 
prepared from the vacant ” books (i. e., the books in which 
the unemployed enter their names) of the Amalgamated 
Society of Engineers, The average time lost was distributed 
as follows :— 

AVERAGE Момвив or Days Lost IN A YBAB. 
Members between 15 and 25 years of age . 88 
i 26 „ 35 " 888 % 191 
B 35 „ 45 „ es. 123 
М 45 „ 55 „ e. 201 
" 55 „ 65 н TS ко 
Members 65 and over (excluding superannuated) ... 269 


The “vacant” books on which the above analysis is 
based take no account of time lost through short time," 
sickness, unpunctuality, or trade disputes, or of the gain by 
working overtime. The average loss of time through sick- 
ness is about 24 рег cent., while over a long period of years 
about 1 per cent. of the working time of the Amalgamated 
Society of Engineers was lost through trade disputer. 

In regard to overtime and lost time, the Trade Uniou 
records give no information, but a special inquiry was 
addressed to 38 firms employing about 15,000 workpeople. 
The returns from these 38 firms concerned the actual results 
of 1895 only, but 18 firms employing 4,500 hands supplied 
similar information for 1890 and 1893. These returns 
show that the average number of hours overtime worked per 
week per man employed was as follows :— 


Number Number Average hours 
Year. of ot overtime per 
firms. employés. week. 
1890 (year of active trade) ... 18 4.588 2:5 
1893 (year of bad trade) .. 18 4,987 13 
1895 (year of medium trade) ... aE 15703 п А 


In the year of medium trade, an average workman in the 
engineering trade works an average of 2 hours a week over- 
time, thus increasing his working tia e by 34 per cent.; this 
amount is increased in times of activity, and decreased in 
times of depression. 

Short time—:.e., the shortening of the hours during which 
an establishment is at work in times of slack trade—is not 
prevalent in most districts in the engineering trade. The 


* No. I. appeared in our issue of February 3rd, p. 168. 


deductions which should be made on this account are 
probably small. 

Through unpupctuality in tbe morning, the working 
engineer loses a great portion of his working day: this los 
varies with the atate of employment, being considerably greater 
in times of activity than in years of depression. In years of 
good wages and full employment, with a greater prevalence of 
overtime, tbe average artisan is less chary about “ losing а 
quarter,” and when the stress of slackness comes, the worst 
time-keepers are the first to get sacked.“ Information was 
supplied to the Department by 15 firms employing 10.664 
work people in london, Manchester, Leeds and Hull es to 
the loss of time through unpunctuality. On the average, 
these workmen lost 8,221 hours per week, or rather over 
three-quarters of an hour per man employed. 

From the data above recited, a final analysis of lost time 
of the average engineering workman can be prepared. 
Throogh unemployment 4 per cent, through sickness 2] 
per cent., through unpunctuality 14 per cent., and allowing 
1 per cent. for trade disputes, a total loss of 9 per cent, is 
incurred. Overtime amounting to 32 per cent. gives a net 
loss of 5} per cent. Tv this deduction must be added the 
loss of time through general holidays, bank holidays, and 
other customary stoppages, which are estimated to amount to 
about nine days, or nearly 3 per cent. of the full working 
time in the engineering trades. For an average year the 
final deduction to be made is about 8 per cent. of the work- 
ing time. In a good year the net deduction may be as low 
as 4 per cent., and in a bad year it may rise to 15 per cent. 
or more. | 

As regards foreign countries no unemployed statistics exist 
on а basis which will allow comparison to be made of the 
actual level of employment in that country and in the United 
Kingdom respectively during a given time. In the opinion 
of the Board of Trade the only sound method available in 
the United Kingdom of comparing employment over a long 
period is that afforded by the trade union payments in the 
shape of unemployed benefit. The available statistics do not 
show whether at a given time employment is more or les 
abundant in one country than in another; they do, however, 
show that in the brief periods covered by the several reviews, 
trade has become more or less abundant in a particular 
country. As regards Germany, the returns from the public 
labour registries between 1898 and 1903 show that wher 
1899 and 1900 were years of prosperity, 1901 and 1902 show 
the demands on the bureau 50 per cent. greater, while the 
figures of 1908, although showing an improvement, indicate 
that the labour market has not yet gone beck to the busy 
time of 1898. The German trade union returns are only 
available for 12 months, and, therefore, with the 
Norwegian figures. which only cover a similar period, need 
not be quoted. Figures are given of the Belgian metal 
trades which follow pretty closely the British figures 
during the same years, None of the French figures 
cover the returns of engineers’ unions, although the figures 
concerning coal mining show that the French collie 
works more days a week than his British confrère. The 
figures from the United States of the unions concerned in 
the metal and machinery trades from 1897 to 1902 show 
that the latter year was for the States a year of minimum 
percentage unemployment, while 1900 and 1901 were years 

of greater stress. . 

No figures are given as to the loss of time through 
unpunctuality or statutory holidays in Germany. It would 
be a most valuable lesson to the shipwrights on the Tyne, if 
the time lost by unpunctuality and drink were contrasted with 
that lost at Stettin, or if the time lost on Mondays only by 
each 100 fitters at Coventry were contrasted with the time 
lost by 100 fitters at the works of a firm of Berlin tool- 
makers on the same day of the week. It is the opinion of 
engineers who have been in Germany that the Germen 
artisan is a superior time-keeper to his British confrère. It 
will be well if successive returns give figures respecting the 
punctuality and great regularity of the artisans of other 
nations. 


Gomersal Tramways. — The U. D.C. has 5 
strongly oppose the application of the. Dewebury ey ар 
Birstall 83 Co. for an extension of time for the electriti- 
cation of the lines. | (`2 
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MORE ABOUT ELECTRICAL DEVELOP- 
MENT IN CANADA. 


1х our issue of December 30th we entered in some detail 
into the prospects of future British electrical engineering 
development in Canada. From remarks that have since 
reached us, we obtain confirmation of our belief that the 
matter is one of considerable interest at the present moment, 
and we return to it in the hope that what we have to 
say may be of service to some who are contemplating, or 
already making, special efforta to lay & proper foundation for 
British electrical trade in this part of our Empire. 

A few weeks ago we published a letter from Mr. Harison 
Watson, the Canadian Government's city trade representative 
in London, expressing his willingness to render any possible 
assistance to firms wishing to open up a connection with the 
Dominion. We have since had an interview with Mr. 
Watson at 73, Basinghall Street, and have found him to 
be filled almost to overflowing with interesting infor- 
mation relating to Canadian industries and the desirability 
of British houses paying closer and more energetic and 
efficient attention to the market. So far as electrical trade 
is concerned, Mr. Watson was able to give us the latest 
official returns of electrical imports into Canada; they are for 
the fiscal year ended at June, 1904, and afford abundant 
evidence of American activity, and ure well worthy of study. 
We merely give the British and American figures, the 
difference between these and tbe totals stated, being made 
пр by business done with Germany and other Continental 
countries. | 


Electric Light Carbons and Carbon Points of all kinds. 


Great Britain. $153 
United Btates . 27,086 
Total $25,985 


Electric Carbons over 6 in. in Circumference. 
United States (exclusively) $62,794 


Electric Apparatus, Insulators of all kinds, 4c., Electric ond Galv in ic 
Batteries, Telegraph and Telephonic Instruments. 


Great Britain... $29,403 
United States T 1 807,088 
Total .. $1,842,026 

Electric Motors, Generators, Dynamos and Sockets. 
Great Britain... $29,758 
United Btates 459 813 
Total ... $504,571 


From our interview with Mr. Harison Watson, we gather 
thas he is most ready to impart whatever information 
may be in his possession regarding any particular points 
spon which British electrical firms may need enlightenment. 
We understand that the Canadian Goveroment has also 
stationed men of sound commercial knowledge respecting 
the Canadian markete in several provincial cities, with a 
view to acquaipting our manufacturers with the true posi- 
tion of affairs, and encouraging more extensive Anglo- 
Canadian trade relations. | 

Ап ex-Canadian who is now in business in this country 
has placed before us a copy of a letter received а few weeks 
ago from a Scotch Canadian who is engaged in electrical 
work in Montreal. He, by a very forceful illustration, shows 
that a slipehod examination of. the market and its needs is 
worse than useless; and, farther, that there is no room for 
indiscretion on the part of those who are travelling in search 
of electrical orders. It appears that the representative of a 
certain Eoglish firm brought home a bad report regarding the 
prospects of doing bnsiness over there. But why was his 

a bad опе? “ The first thing he did was to go to a 
эша! plamber .... and quote him for English tumbler 
switches. The plumber was a special customer of a large 
Canadian electrical house and had no intention of importing, 
bat merely used the British traveller's prices to beat down the 
wholesale house." Of course, therefore, when the traveller 
reached the wholesale house he bad a bad reception. That 
is hardly to be wondered at. This same traveller seemed bent 
on making trouble for bimself, for he subsequently went toa 
Freach electrical firm and quoted his prices while the traveller 
of a large wholesale Canadian house was in the place. His 


success quite naturally was nil, but he was slow to take advice, 
being one of the sort who know everything already. 

Our correspondent makes a stinging charge of sharp 
practice against another leading English house." . . . 
* Certainly I will never attempt to do business with either 
of these firms again." 


We did a little business with a Birmingham firm, and accepted 
their draft in the regular way when presented, but when we went 
to pay it at the bank we were pretty much surprised, aud so were 
the bank, to find that interest was chargeable from date of acceptance 
to date of payment. 

I know you are an Englishman, but would just like to point out 
tbat it is not only the Yankees who can play sbarp games in 
business, and so long as such tactics continue, you will fiad it 
exceedingly difficult to do business in Canada, 


He continues :— 


Another instance, of a different kind, was that of a firm at j 
who are in the pottery business, and make electrical chinaware. Their 
traveller called and begged for samples and a chance to quote. We 
gave him samples of cleats, knobe, & ., and received a quotation 
14. per cleat f.o.b. Manchester. These are sold to us locally at 
$10 per 1,000, i e., 4d. each. You can see tbe difference. We 
mentioned this price to the firm, but they did not seem to credit it, 
although we could readily prov: to them that we could buy the 
same goods f.o.b Hamburg at 35.85 per 1,000 cleate, whish, in 
spite of German Differential Tariff, would amount to less landed 
here. 

Another firm to whom we sent a sample of silk-covered cord, 
sent back a quotation by the mik, and asked how inany thousand 
miles they could have the honour of shipping us. Whether this was 
meant as sarcasm, or a piece of idiocy, I leave you to judge. 
United States manufacturers quote this cord per 100 or per 1,000 
yards, aod we presume the usual English maoner would be per 
gross yards, or per dozen gross yards, as tbi; class of material is not 
etruog up on poles. 

We have some Canadian sharks, and the enclosed letter points to 
one in the shape of a newspsper published here, which is not worth 
10 cents a year, and is never read by anyone unless be has consider- 
able time on Lis hands. No doubt they are pro:uring advertising 
contracts in England, and if you can save anyone from being bled 


by this medium, you would do & good turn. 


For ourselves, we have determined to shake the dust off our feet 
as regards London, and go north of the Tweed, and if you can give 
me апу address of wire manufacturers, or of makers of electrical 
fittings such as we use, in Glasgow, І hall feel obliged. 


We think it will be well if English manufacturers and 
traders give more than 8 passing supercilious scorn to this 
letter. There is no room nowadays for tampering or playing 
with any of the world’s markets; much less is there room 
for helping American and other competitors in a market 
which may, if properly cultivated, one day become of great 
value to us electrically. We print the foregoing strictures 
for what they are worth. We have no means of verifying 
them, but neither have we any reason to doubt the veracity 
of our correspondent. 

Reverting to the ger erul question of the future of C«nada, 
let us quote some remarks made by Sir Wm. H. White in 
his recent address to the Institution of Civil Engineers on 
the visit to the U.S.A. and Cunada :— 


No engineer visiting Canada could fail to be impressed by the 
enterprise and courage with which the Government and private 
associations were facing great schemes for the development of the 
Dominion's resources—the construction of a new trans-Continental 
railway, the improvement of the water-ways between the great lakes 
and the Atlantic, the fuller utilisation of namerous sources of water 
power for industrial purposes, and tbe production of electrical 
power, &c.—and when it was remembered that the total population 
of Oanada was only abont 54 millons of people, the scale and cost of 
fbese great engineering works seemed even more remarkable. 
Many opportanities were afforded to see examples of the utilisation 
of water power, and no one could fail to realise the enormous 
possibilities of development in the pulp and paper indostry, with 
cheap power and a good supply of labour. They were informed 
that witbin a few miles of Ottawa there were 200 000 E. p. of water 
power and within a radius of 45 miles nearly a million borsc-power. 
At Nisgara on the Canadian side three new undertakings were 
being rapidly advanced, together giving over 400,000 H. P., while а 
fourth would yield 40,000 B. 7. When these were completed the 
grand fotal of power derived from Niagara on both sides of the 
river would be about 700,000 HP. Two of the three big 
undertakings on the Canadian side were practically due to 
American capital and enterprise—a fact that did not redound to our 
credit їп view of tbe enormous amount of British capital available 
for investment. The third was distinctively Oanadian and was 
closely associated with Toronto. The capital of this company was 
1$ millions sterling, and its total development of power would be 
125,000 H..; these figures gave some indication of tbe enormous 
expenditure required in the Niagara district to develop 700,000 н.р. 

The development of the Dominion was in an early stage, but 
those charged with the responsibility of government were fully alive 
io the grandeur of its resources, and its potential greatness. Tbe 
realisation of this policy depended largely upon the execution of 
engineering works of enormous magoitude. Those who took part 
in this visit had bata glimpse of what was being done to utilise the 


244 


— — 


natural advantages of the country, but enough was seen to make it 
certain that in Canada was to ba found a splendid field for British 
enterprise and capital. Oanadian engineers, without exception, 
expressed the hope that, in the organisation and conduct of the 
great works now contemplated or to bs undertaken hereafter, they 
would have the assistance of British enginecre, and especially of 
young engineers. No better school for aspiranta in the profession 
could he found than that afforded by the Dominion. What was 
true of Canada was true also of our other Colonies and depend- 
encies, and it might be hoped that British enterprise and capital 
would be more devoted iu the future to the development of the 
resources of the British Empire and less to corresponding work in 
foreign countries. 


Our readers will remember that, in our issue of December 
80th, 1904, we emphasised the need for increased investment 
of British capital in connection with Canadian development. 

We have already given official figures relating to electric 
lighting, tramway and manufacturing work in Canada. 
Perhaps it will be of engineering interest to refer to the 
interesting report which was recently prepared by Mr. S. E. 
Fedden, the general manager and engineer of the Sheffield 
municipal electric light and power system, on ** Electrical 
Industry in the United States and Canada.” Mr. Fedden 
went over there last year to visit the St. Louis Exhibition, 
* with a view to informing himeelf of the most up-to-date 
electrical appliances." Не took advantage of the trip 
organised by the Institutes of Civil Engineers of America 
and Canada to visit Montreal, Quebec, Ottawa, Toronto and 
Niagara. Some of his particulars may be of interest in 
connection with the present article, and with his permission 
we nropose to make some lengthy extracts from the report. 

Water-power facilities are very plentiful, therefore most 
of the generating plant is operated by water-driven turbines, 
to which alternators are connected direct, when the height of 
the fall is sufficient ; and where only a small head of water 
is obtainable, they are driven through a line of shafting. 


Montreal (population, 350,000).—The electrical energy consumed 
in the city of Montreal is supplied from three water-driven turbine 
power houses, vis, the Obambly, the Lachine, and the Shawinigan 
stations, which are situated 5, 17 and 85 miles respectively from 
the city, and in consequence of the long distance over which the 
power has to be transmitted the voltages are raised to 5,000, 
25,000 and 50,000. Two of the stations—tbe Chambly and Lachine 
—are owned and worked by the Montreal Licht, Heat and Power 
Co, which company bas the entire control of tbe electricity supply 
in Montreal. The consumers connected to their mains number 
10,600 for lighting, and 880 for power, &o.; or, sav, 3:3 per cent. of 
the populetion, as against 0'8 per cent. in Sheffield. Such com- 
parisons, of course, are very approximate and must not be pushed too 
far. In addition a large supply of energy is taken for street lighting 
purposes and tramways, some 85 million units being consumed per 
annum. Tbe big motor load enables a very high load factor to bs 
obtained, which averages 75 per cent. throughont the year. 

This is largely owing to the arrangement of charges which are 
extremely low to very large customers, on condition that they take 
no current during the dark monthe, between 4 and 7 p.m. This, 
says Mr. Fedden, entails very simple changes in the working hours, 
quite possible to many trades, and is worthy of more attention than 
it has yet received in this country as a means of reducing the over- 
Japping of motor and lighting loads at the peak time, which does 
much to keep up tbe capital cost and price per unit. | 

At the Chambly station, 17 miles distant, the plant capacity is 
17,000 xw. Current is generated at 2,200 volts two-phase, and by 
the use of specially connected step-up transformers in converted to 
three-phase 25,000 volts for transmission by overhead wires to the 
various sub-stations in the city, and from there it is distributed to 
consumers’ premises, either two or three-phase, alternating or direct 
current and at varying voltages. 

The Lachine station, which is only five miles away from the city, 
has a total capacity of 6,000 kw. The current is dealt with jin a 
similar manner as at the Chambly station, with the exception that 
as the distance for transmission is much less the pressure is only 
stepped ap to 5,000 volts. 

(То be concluded.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


BigMxINGHAM LocaL SECTION. 


On January 25th Dr. D. K. Monnis read an interesting paper, 
illustrated by lantern slides, on The American Visit of the Institu- 
tion of Electrical Engineers,” of which the following is an abstract. 
The firet portion of the paper consisted of a brief outline of the 
tour. Proceeding to technical details, the author first dealt with 
central stations having steam generating sets. Of these they raw 
a large number, more especially in New York. This city possesses 
five huge central stations in addition to a number of (smaller ones 
in outlying parts. The former are :— 
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1. The " Waterside,” or 38th Street station of the Edison Co, 
built for an outpat of over 75,000 xw. This station deals with 
most of the lighting of the city on the 110-volt three-wire system. 

2 The 96th Street station of the Btreet Railway or tramway 
system, of 40,000 Kw. 

з Тое Kingsbridge station, also working mainly on tramway 
lead, and capable of an output of 30,000 Kw. 

4. The 74th Street station, which supplies the power which 
operates the New York Elevated railroad. This is found to require 
at times a total of 50,000 xw., which is at least 5,000 xw. in excess 
of cs station capacity. This excess is provided by the 59th Street 
atation. | 

5. The 59th Btreet station was built to supply power to the 
recently opened New York Subway, and is equipped with plant of 
more than 50,000 xw. capacity. 

A station of 60,000 xw. ultimate output is aleo beiag equipped in 
Brooklyn. 

The above shows the enormous demand for electric power in New 
York. Boston and Chicago have each two stations of similar 
output, and other great cities are proportionally equipped. The 
standard size of unit is 3,500 zw. in the older to 5,000 xw. in the 
newer stations. A temporary overload capacity of even 50 per 
cent. on these figures is occasionally demanded. generators are 
wound three-phase for 6,600, ог 11,000 volta, speed 70 to 75 r.p. ., 
frequency 25 The maximum efficiency of such generators is over 
97 per cent. 

The engines are largely of the vertical cross-compound condensing 
type, with Oorlisegear. In some cases the two high-pressure cylinden 
are placed horizontal, and the cranks at 135°, thus securing eight 
impulses per revolution. This facilitates parallel running. 

n most of the newer stations steam turbines and high speed 
alternators are being put down. Many stations which were 
obviously designed and built for large low-speed engines, have been 
installed with turbine sete. Stations designed at the outest for 
vertical shaft Curtis turbines are, however, to be found at Boston 
and Chicago. Here the standard turbine set is of 5,000 xw. oat- 
put, at 500 r.p.m. The floor space ocoupied is less than half that of 
one of the old 1,500 xw. low-speed engine sets. In Boston the 
turbine generators are three-phase, 7,500 volte, 60 cycles. 

Besides the Curtis turbine, which is manufactured by the General 
Electric Oo., at Schenectady, the British Westinghouse Co, dos 
large business in the Parsons type. The author, however, 
poe the impression that the small vanes and ap speed of the 

tter did not lead to such good results as with the type. 

The most noticeable feature in connection with the switchgear, 
is the  motor-opecated high-tension switch. It is common 
practice to place these switches in a separate building, in order to 
minimise fire risks. 

Sub-statiqns are usually equipped with 1,000— 1,500-xw. rotary 
converters running at 115 r.p.m., and having an effisiency of about 
97 per cent., to suit which preseare is transformed down to 176 
volte. Batteries are usually provided. 

The large and now well-known stations on the American side of 
the Niagara Falls are small when compared with the vast scheme: 
on the Canadian side. The Canadian Niagara Falle Co. are build- 
ing а 110,000-н P. station; the Electric Development Oo. of 
Ontario, one of 125,000 H. .; the Ontario Power Co. is starting a 
135,000-H.P. scheme. The greater о of this power will be 
taken by Toronto, 60 miles distant. The pressure of transmission is 
to be 60,000 volts. 

The lesser known Falls at Shawinigan proved fully as interesting 
to the party as did Niagara. The power station is situated at the 
foot of the Falls, and is of 30,000 н P. capacity. Directly above the 
station at the head of the falls is a large aluminium works, to 
which low tension direct current is supplied, two sets of aluminium 
rods of 22 sq. in. section being used for the short transmission. 
With the exception of this direct-current set, the generators are 
two-pbase, 2,200 volts Westinghouse and Dick, Kerr types The 
current is transformed, as in the older stations at Niagara, to three- 
phase by means of Bcott-coc.nected transformers. The power is 
transmitted at 50,000 volts to Montreal, 83 miles distant, by 
aluminium wires at 60 in. spacing, the pressure drop being 18 per 
cent, for 5,000 xw. 

The author tl en dealt with electric traction methods, mentioning 
many interesting details. Не was much struck by the amount of 
time and labour that the firms in America were devoting to the 
single-phase traction problem. 

In conclusion, he considered that in nearly every case the greater 
advances made in electrical engineering in America, compared with 
this country, were due to the larger upon which necessity com- 
pelled them to work. The үзө of ample water power at great 
distances from the large industrial centres, gave rise to large long: 
distance systems of transmission. Their traction schemes were on 
& large scale. There were disadvan in connection with the 
possession of such large organisations as the General Electric Co. 
and the Westinghouse Co. There was a tendency to retain well- 
tried, but partially obsolete methods. There were, however, шапу 
advantages, the most real being the enormous resources, which 
could be directed to the development of great new problems, such 
as the perfecting of the steam turbine, the improvement of single- 

base traction methods, and the working at the highest voltage 
ite in power transmission. 

In the discussion, Mr. VaupBzy called attention to the immense 
size of all tbe electrical undertakings mentioned. Stations having 
а capacity of 100,000 н.Р. could not be approached in this 
country. А 

Mr. Тлугов asked for information as to the length of time 
during which the 50 per cent. overload mentioned by the author 
could be maintained. He understood from descriptions of recent 
testa made on large seta in New York that the maximum efficiency 
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e ува 00 раг сово, ава he would like to know if the 


exciting current had п included. The frequency of 60 cycles 
per second, mentioned in connection with turbine sets, seemed to 
him excessive. 

Other members also asked questions on various points. Dr. 
Monzis, in replying, said that the price at which energy was 
sopplied for lighting in America was often comparatively high, 
about 6d. to 8d. per unit. Bat for A adeb it was about 14d. per unit, 
leaving oat of consideration exceptional cases like Montreal, where, 
subject to a restricted-hours clause, the charge did not work out to 
more than jd. per unit. In connection with prices, however, it 
should be remembered that the purchasing value of money was 
about two-thirds that of the same amount in this country. This 
probably accounted for the high rate. The 50 per cent. overload 
capacity he had mentioned might, with safety, be applied for 5 to 
10 minutes. The efficiency figure of 97 per cent. was for a very 
large generator. At 25 per cent. overload the efficiency was 97:2 
per cent. 60 cycles per second was the frequency of the generators 
for the lighting system at Boston, but the actual lighting was mostly 
D.C. 25 cycles was the standard for the 4.0. transmission. Bat- 
teries in sub-etations were usually kept flo ting on the mains, and 
were thus used for the peak load. The 110-volt system of supply 
for lighting had established itself as tho standard voltage of the 
Edison combination. When the supply companies introduced high 
tension a.c transmission, they found it as easy to transform down 
for 110 volts as for 230. The closeness of the converter sub-stations, 
due to the congested districts supplied, brought the areas well 
within the range of 110-volt distribution. The Edison illaminating 
companies used the General Electric Co.'s watt-hour-meters almost 
exelosively. Quantity meters were very little used, if at all. 

А vote of thanks was accorded to Dr. Morris for his paper. 


FARADAY SOCIETY. 


Тив Faraday Bociety opened its new session on Monday, January 
301b, with an interesting and highly suggestive paper by Mr. 
obn G. A. Rhodin, entitled Mae Analyses of Munts'e Metal by 
Blectrolysis, and some Notes on the Electrolytic Properties of this 
Alloy.” Prof. A. K. Hantington presided. ! 

The two section: of the paper are entirely distinct. The first 
part, which illustrates ia a very striking way the commercial value 
of the application to practical needs of familiar scientific laboratory 
is a description of the plant which has been designed by 
Rhodin for the rapid and accurate analysis of an immense 
specimens of Mu: ts's metal. This well-known alloy of 
d sino should contain from 60:5 to 61:5 per cent. of copper, 
extreme limits allowable being a minimum of 60, and a maxi- 
62 per cent An alloy containing over 62 per cent. is 

practical purposes since i£ cannot be rolled hot. Why 
is саге to be the subject of some dispute. Prof. 
atington, who appealed to the exhaustive study of tbe copper- 
sioc series recently made by Mr. E. S. Shepherd (see Journal of 
Physical Chemistry, 1904), ascribed this peculiar property merely 
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fo the presence of the compound Ou, Zn, but Mr. Rhodin maintained 
that a Munts’s alloy of far higher copper content than 62 per cent. 
can be rolled hot, provided tbe constituents are absolately pure. 
Anybow, whatever the ultimate cause of the trouble, in practice the 
eonstiteenis are nof pure, so 62 per cent. remains the upper rafe 
r content. Oa the other band, metal with less tban 
00 cent. of copper behaves towards sea-water in a way which is 
highiy undesirable. — Munts's metal is largely used in shipbuilding 
es a sheathing 
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water to just a sufficient extent as to render the surface poisonous, 
and in order that the life of the sheathing may be as long as possible, 
the two constituents should dissolve at precisely the same rate. 
Now this, the alloy containing less than 60 per cent. of copper does 
not do, there being a preferential dissolution of sinc whieh occurs 
very rapidly. It is, therefore, most important that every “heat” 
of metal (of which there are some 40 to 60 every 24 hours) 
should be analysed within 12 hours of casting, and with 
a mean probable error not exceeding + 0'1 per cent. It is not only 
that the analyses determine what previously used to be tested only by 
the crude method of rolling, whether the product is of any value, 
but they aleo act as infallible guides to the judgement of the men 
whose duty it is to add the spelter (which is burning away con- 
tinuously) to the molten copper, and the result of this analytical 
control has been that the most desirable composition has been 
obtained in over 80 per cent. of the “heats” made, while in lees 
than 2 per cent. of the cases only has it been necessary to remelt 
the product. 

Having explained the necessity and value of Mr. Rhodin’s inno- 
vation, we must now briefly describle his analytical plant, which of 
coarse is electrolytic. It consists of 30 unit copper-deposition 
cells divided into independent sets of five that are connected to 
common leads. Each of these six seta of leads is coupled, through 


nickelin resistances, to two chloride accumulators in series, as 
shown in the accompanying diagram, fig. 1. Generally speaking, 
only 25 of the cells are in use at any one time, and as three seta 
of analys в сап be easily made in twenty-four hours, the capacity of 
the plant is some 75 determinstions a day. 

Fig. 2 shows a unit cell. The electrodes consist of very fine 
platinum wire-gauss, 90 meshes to the inch, supported by а frame- 
work of stout wire, which also ensures even current distribution, 
aad во shaped, as shown in the figure, that the cathode can easily be 
removed for the purpose of weighing the deposit without otherwise 
disturbing the cell. The catbode has a diameter of 5 cms., and the 
anode of 1'6 cme., the effective beight of each being 65 cms., and 
the containing vessel is а 500 cc. Jena beaker. There isa simple 
and ingenious improvement in the electrode holders over the. 
ordinary Ola:sen type, in that the supporting wires are held in a 
clip instead of merely by the point-contact of a screw. To make an 
analysis, one gramme of the alloy is dissolved in strong nitric acid, 
the whole made up to a bulk of 300 co., and the current started. 
Two currents are employed, 05 ampere or 2:0 amperes; in the 
latter сазе complete deposition takes only three hours, and as the 
solution is & nitric one, the deposit is perfectly reguline and 
adherent. It has been objected by some eminent electrochemists 
that it is impossible to obtain perfect electrolytic separation of 
copper from sinc, but Mr. Rhodin pointed out that deposition occurs 
in three phases:—(1) Copper deposition and ammoniacal reduction 
of nitric acid; (2) ammoniacal reduction only ; (3) deposition cf 
sinc, and that if the cathode be removed during the second of these 
phases, which occupies a considerable time, a perfect seperation 
is possible. Impurities sach as arsenic or nickel must, however, be 
ое by chemical means. 

е first part of Mr. Rhodin’s paper is of more practical 
importance, the second part with the appendix, which is an 
original study of the dissolution-velocities of binary alloys, and in 

articular of Munts's alloy, far exceeds it in theoretical interest. 

e have already stated that the constitution of Munts’s metal 
must be such that its components dissolve in sea water at precisely 
the same rate. Mr. Rhodin supposes that the electrolytic dis- 
solution rate of each metal is directly proportional to the heat of 
formation of the compound produced, and to the electrical oon- 
ductivities of the metal itself. 

Thue, suppose z to be the required percentage of copper present— 

Then 100 — х will be the co din cen of sinc. 

The molecalar heat of farmation of Cosh, is нето calories. 

" - ^ is 20С], is + 113°0 calories. 

The specific conductivity of copper (per unit mass) is 6:94. 

юн п " zinc n » 2:37. 

Then, on the above assumption — 


z = 2(354 x 6 24) 
100 — z 1130 x 2:37 ' 
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whence х = 62:80 and (100—2) = 3770. It it be supposed that 
CuCl, forme, instead of Cu,Cl,, the figures become 


х = 59:33, and (100—2) = 40:67. 


It may be assumed that asthe oxygen in sea-water varies very 
considerably, sometimes the one and sometimee tte other 
reaction tekes place, tand tbe best mean value for Muntz's metal 
would be 60:81 per cent. of copper and 39°19 рег cent. of sinc, 
numbers which agree remarkably with those obtained in practice, 
as already mentioned. It bas alao been observed that for tropical 
waters, which contain less oxygen and more reducing organic 
matter, thus favouring the cuprous reaction, a higber percertage of 
copper is necessary, wbereas for temperate and arctic waters a less 
rich alloy stands very well. The old theory of structura] peculiari- 
ties as the cause of the peculiar properties of Munts's metal falis 
to the ground from the reason that the dissolution is truly electro- 
lytic, thus depending ороп impacts of ions or magnitudes infinitely 
smaller than the component parts of the structure of the alloy. 

The author is now engaged in exbaustively investigating the 
absolute dissolution velocity of pure Munts's metal (made from 
electro-deposited constituents) at a definite temperature, and he 
read at the meeting an appendix which was pot included in the 
printed paper, containing a preliminary description of tbese 
experiments. 

The apparatus used, which was shown at the meeting, consisted 
essentially of a vessel of test-tabe shape, with a side tube for intro- 
ducing the wires to be dissolved, and to receive the stopper belong- 
ing to a levelling vessel. A eudiometer tube for measuring the 
volume of gas evolved was fased to the test-tube, and in view of 
the importance of keeping the temperature constant, this dissolving 
vessel was surrounded by a large quantity of water, and heated by 
gas regulated by а thermo-regulator, which kept the temperature 
of the bath constant to 0'1° C. The solvent used was fairly con- 
centrated byarochloric acid (10:037 N), and the temperature—in 
order to make tbe action commensurable—80* C. Tbe hydrogen 
was collected over caustic potash, to eliminate the partial pressure 
of tbe HCl gas. Asa general result of these preliminary experi- 
ments, it Appears that a binary alloy like Munts's metal dissolves 
slowly at first, the velocity then quickly arrives at a maximum, then 
it falls suddenly —remaining almost constant for some time—and, 
finally, a more or less rapid fall again occurs. During the period 
of constant velocity the surface muat alter as the resistance capacity, 
if the action is galvanic. The seat of E.M.F. must be in the elec- 
trolyte, as the constancy of action indicates a steady E.M.F. of 
considerable magnitude. Itis probable that tbe result is influenced 
by the actual maes of metal present, relative to that of the solvent. 
Tbe external pressure exercises a very considerable effect on the 
reaction-velocity, by influencing the speed with wbich hydrogen 
can leave the surface of the metal. In one experiment 
described, tbe lowering of the pressure from 758 mm. to 
595 mm. increased the mean velocity of dissolution by more than 
50 percent ; the magnitude of tbe infiuence is, as the autbor pointed 
out, very surprising. We look forward with great interest to Mr. 
Rhodin's promised fature communications in so entirely novel a 
field of electrochemical investigation, and one which has so direct 
a bearing on the many practical problems bound up with the 
subject of the dissolution of metals or alloys. 

The Faraday Bociety is nothing if not catholic. Mr. Rhodin's 
communication was followed by a paper entitled The Equilibrium 
between Sodium sulphate and Maynesium Sulphate,” contributed 
by Mr. R. Beckett Denison, and finally Mr. E Kilburn Scott—on 
the eve of his departure for Australia— gave a short abetract of a 
paper on Refractory Materials for Furnace Linings,” which dealt 
: principally with carborundum, siloxicop, and eleotrically-shrank 
magnesite. Ав the paper had not yet appeared in type, and se, 
moreover, the hour was very late, the discussion was postponed, so 
we hope to return to the subject on a future occasion. 

Tbe next meeting of the Society, which will be preceded by the 
annual general meeting, is to be devoted to the reading and dis- 
cussion of a paper by Mr. F. W. Harbord on “Electric Stee! 
Bmelting.” It will be remembered that Mr. Harbord was the 
metallurgist to the Commission recently sent to Earope by the 
Osnadian Government, for the purpose of reporting upon the 
different electro-thermic processes of iron and steel smelting in 
operation in Italy, F'rance and Sweden. 


ACYOLIC (HOMOPOLAR) DYNAMOS. 


TBE above is the title of the paper read on 27th ult. by Mr. J. E. | 
Noeggeratb, before the American Institute of Electrical Eogineers, | 
The author pointed out that 


to which we referred in ovr last issue. 
acyclic generators could be classed mainly under two heads—the 
radial and the axial ty pes—according to the position of the armature 
conductors. Various forms are shown in the accompanying figures 
1 to 4, the positions of the brusbes being indicated diagrammatically. 
Fig. 5 representa the type dealt with in the paper, the armature 
consisting of a solid cast- steel cylinder, carrying on ite surface a 
small number of conductors connected at both ends to sets of 
collector rings. The field is of cast-steel, with coaxial field coils, 
as shown iu the figure. There are two sets of brushes, to which 
access is gaincd through openings in the frame, and the brushes are 
connected in series by means of stationary conductors. 

The course of the magnetic flux is shown in fig. 5 by dotted 
lines; the E. M.F. generated in each armature conductor is constant 
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in magnitude and direction, the field being uniform, and the total 
E.M.F. is given by— 
к = 166 ọ ня 1c, 
where ф = total flax, и = r.p.m., and я = number of armatare соп. 
ductors in series. 
Fig. 6 is a section of the machine at right angles to the axis, 
showing the direction of the field by radial lines. 
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Fig. 7 represente the simpleet form of circuit in a machine of 
this kind; c is one of the armatare conductors, в one of the 
stationary or frame conductors, and c,, B. the collector rings and 
brushes. The reactions set up by the cu:reuts flowing in this system 
are of two kinds—those due to the straight conductors, and those 
due to the rings. The latter are of especial interest aod 
im portance. 

It will b- seen that currents flow in the left-hand riog both ways 
from P; to BI, inversely proportional to the resistances of the two 
paths, which are continually varying in length, and these currents 
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give rise to magnetic fiaxes in the solid steel by which they are 
surrounded. The variation in magnitude and direction of the 
resulting magpetisation is necessarily accompanied by bysteresis 
and eddy currents ia the steel, and also weakens the maia field. Is 
could be done away with by placing brushes all round each ring, 
but this is not a practical solution of the problem. The difficulty 
has been completely overcome by making the connections (F), P» &) 
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between the armature conductors and the rings (BI. Rz, &c.) follow а 
spiral of one complete turn, while the brushes (Bi, Bs, &c.) follow 
& spiral of one or more turns in the opposite direction. 

The currents in the straigbt conductors, о, set up secondary fluxes, 
iadicated by the curved lines in fig. 6, which pass through the frame 
as the armature revolvee and give rise to losses, besides, on the 
whole, weakening the maia field. By placing the conductors close 
together, or preferably by using broad flat conductors closely 
opposed, the radial components of these fields are neutrauscd. The 
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resultant secondary field, indicated at n, fig. 6, is circular, at right- The design of a radial type of acyclic generator is generally 
angles to the main field, tending to increase the path of the main similsr to that of the axial type, with suitable modifications. The 
flux, and, en the whole, to weaken it. When the armature and efficiency of the machines is about tbe same as that of a turbine- 


Fira. 11. 


frame conductors are kept clcse together, as at 4, fig. 9, tbe reac- 

tien i» insignificant; but when the space between them is filled 

. with steel, as at B or c, fig. 9, the reaction is appreciable, but can be 

duet low. { 
Various ways of compound winding are available. The connec- Fia. 12 

tions between the stationary conductors and the brushes, for Ша ыш 


losses are due to friction and pressure drop at the brushes. 


COPPER BRUSHES CAST-STEEL RING 


áo 
49 6 
DEGRCES CLINT: GHAGCE 


xe 1 
mmu 


9 3 000 м 008 13 009 бою 700 


driven commutating dynamo, but the C*R losses in field and arma · 
ture are small, as also are the hysteresis and eddy losses, provided 
that the flelds (including leakage fields) are al! uniformly distri- 


bated round the cirrumferer ce of the armature. The principal 


The variation of the losses and the temperature of the ring with 
speed is ehown in fig. 13, and the variation of the pressure drop with 


current density in fig.14. Some resemblance between the bebaviour 

example, may be arranged as in fig. 10, so that the currents ia them of the rubbing а at high speeds and that of the electric arc 
май or oppose the field currents, and then, by shifting the brusher, is traced; for example, it often heppens that pressures 10 or 20 

- is obviowsly possible to vary the E. M. F. at will and to adjust the times the normal are required to start the flow of current. Increase 
of pressure on the brushes has little effect on the drop; but high 


e's pressures are necessary on account of a tendency to sparking at high 

Гр», speeds and current donsities. 
Al UZA In the case of the 300-xw. 500-volt turbo-generator which" has 
2 \ been tested, the full-load losses, without windage and bearing;fric- 


VY COPPER BRUSHES CAST-GTEEL RING 


Үз . 
| 


104 motors can be bnilt without field coils, and if the arrangement tion, were 28 xw. The efficiency curve, fig. 15, is remarkably! flat, 


teque aad direction of rotation of a motor can similarly be varied. —— — 


« fy. 10 ia used, the direction and magnitude of the B.M.F. of a and the regulation is 6 to 12 per cent. The armature and frame 
Dor can be controlled by shifting the brushes, while the speed, аге of cast-steel, the former having 24 conductors*—flat sheets, 


Fig. 12 shows how easily the gererator can be used on a three-wire * Elsewhere it is stated that there are 12 armature conductors and 


quen. 12 frame conductors in series. 
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Ьер {о fit the’ rmcoth surface. The conductors are driven by lugs 
projecting from the armature body, and are held in place by steel 
binding wires. There are 12 collector rings at either end of the 
armature, assembled close together and mo^nted ор а shell, and 21 
brushes, to which access is gained through eight openings in the 


EFFICIENCY 


da EU 


Fie 15. 


frame. The total weight of the machine ie about the esre as that 
of the ordirary type, but the very low copper weigh and simple 
construction of tbe acyclic type, ard the absence cf commutation 
troubles, are in favour of the latter. 


TRAMWAY CONSTRUCTION 
— MENT. 


AND EQUIP- 


Tum following is a copy of a memorandum on details of construc- 
tion and equipment, which bas been issued by the Board of Trade, 
relating to tram ways and light railways laid on public roads :— 

1. Clearance —The space between tbe inner rails of a double 
line must depend upon the overhang of thecars. It is, however, 
necessary that there should be at least 15 in. between the sides of 
passing cars and also a similar space between the side of a car and 
any standing work such as lamp, telegraph and trolley wire poste 
іп а street. There should be at least 15 in. between the side of 
& car and the kerb, whether on straight or curved roads. The 
clearance between the top deck of cars and the under-side of 
bridges sbould not be less than 6 ft 6 iv. 

2. Posta and Brackets —Ceatre posts should not be used without 
the corsent, in every case, of the Board of Trade. The stone 
kerbing round centre posts should not be such as to enable any 
person to stand upon it as а refuge, unless the clearance is ample 
for safety. Where brrcket arms 16 ft. in length will not войс >, it 
as d-sirable that span wire construction should be vs d. 

3. Permanent Way —Tbe weight of rails should not be less than 
90 lb. per yard, 100 ib. being preferred. The groove of the rail 
should not exceed 1j iu. 1a width, bit a groove not exceeding 
1j in. will be acoepted on curves of lees than one chain radius. 
Т: e details of permanent way and mode of construc'icn as approved 
by the Board of Trade should not be varied at any time wi'hout 
the Board's coneent. 

4. Curs — Staircases of the “reversed” type should be avoided, 
more especially on narrow gauge lines. Of exis:irg types the 
“trigger” lifeguard is the pattera which is preferred. The hanging 
gate should be as close to the ground as possible, and there should 
be at least у ft. between it and the front of the gu rd Botb the 
guard and the gate should be at least as wide as the outside of the 
frame of tbe truck. lu order not to interfere with the єс ency of 
tbe 1 f guard, it is des rable that folding steps ehould be adopted on 
all new cars The use cf covers for the top deck of cars cannot be 
ap,roved in cases whtre the gauge of lines is 3 ft. 6 in. or 1.84. 
Top deck 18iliogs should be at least 3 ft. 6 in. high. The trolley 
s'audard must be connected with earth by a low resistance fuse 
or automatic switch, and the warning s gnal, when the fuse or 
switch opens, should be an electric bell. Where trolley ropes 
canuot Le diepeus d with or tied up precautions must b: taken to 
preve.t tre sla k” causing acciaeuts. To prevent trolley booms 
being pulled out or trolley standards brcken, “traps” should be 
mit.imised and detachable trolley heads provided Мо mat rial 
alterations should be made in cars after inspection, nor any fresh 
Vy pe uf car a‘topted, without the consent of the Beard of Trade. 


€————————— 


NEWT PATENTS APPLIED FOR, 


Oompiled expr »saly for this journal by W. Р. Тномрвои & Co., Electrical Patent 
7592 Agents, 444, High Holborn, London, W.C., and at Liverpool, to whom all 
M „inquiries should be addressed, 


1,243. * An improved clip or apparatus ior the screwing up ot the removal of 
the nut or ring used for securing the ві. аде or reflector to electric lamp-holders.” 
J. PakRY. January 23rd. 


1,247. P ерш in conduits for the protection of electrical oon- 
ductors.” D.MaxwkLL. January 23rd. 


1,949. “Electric relay with time control for closing circuits of electro- 
magnets.” J. Frkevscs and KELVIN & J. Waite, Lro. Jauuary 28rd. 


1,281. ‘Improved devices for use in controlling polyphase and alternate 
current motors," SIEMENS Bros. & Co., Lro., aud Н. Berry. January B. d. 

1299. *'Inmprovemen:s in or relating to app tata for use in recording 
telephonic messages or sounds.“ Н. STARCKE. January Brd. (Compl.te.) 


‚1.800. “Improve nents іп or relatin :to electric switches, coatrollers and 
like.“ A. B. Soan a id H. F. JoeL, Jun. Jaiuary 23rd. zi 


1.313. Improvements in ele tric meters.” Tus Батин THomsox- 
Hotsrox Co., Lro. (Tue General Electric Co., United States.) January Brd. 
1,321. “Improvements in and re.ating to railway electric signals" 8, 
Hvrr. January 23га. (Complete.) d * us 
f 1,324. " Improvements in terminal rods or conductors of sparking plogs for 


internal combustion or explosion engines." F. R. Simus and R. Boscu. 
January 23rd. (Complete.) 

1,360. “Apparatus for producing electric arc sparks or flames for bleaching 
or sterilising purposes. W. Сум, January 24th. 

1,30. “Improvements in telephone selecting mechanism.” W. р 
Watkins, J. W. BoLster And W. E. Соорхкіл,. January 24th. (Complete.) 

1,334. “Improvements in electric apparetus for felling trees or sawing 
wood." T. O. WII. si. January 2ith. (Date applied for under Patents Act, 
он January 30th, 1904, being date of application in United States.) (Com- 
plete.) 

1,391. “Improvements in s,stems of electrical distribution." R. P, 
Ja &*oN. January 24th. (Date applied for under Patents Act, 1901, June Gh, 
1904, being date ot application in United States.) (Complete.) 

1400. "Improvements in incandescent electric lamp sockets.” Tur Barrisu 
THomson-Houston Co., Lro. (The General Electiio Co., United States.) 
January 24th. 

1,405. „Im rovements in and relating to the manufacture of plates for 
secondary electric batteries.“ L. N. J. RoscLtL.E. January 24th. 

1.407. An improved process of and apparatus for tbe inanufactare of plates 
for secondary electric batteries. L. N. J. Rosse. Jaauary Mth. 

1,421, “ Improvements in or relating to th» manufacture or production of 
carbons suitable for use in electric arc lamps. У. B. Lewis. January Aich. 


1,432. “Improvements in and relating to telej попе directories. C. A. 
Pomeroy, January 2th. (Complete.) 
1,492, ** Improvements in electrical contact makers and breakers.” P.W, 


Хон. January 25th. 

1,507. “Improvements releting to electrodes for arc lamps." Н. Н. Larr. 
(La Compagnie Се. е. ае d'E éctricité, France), January 25th. (Complete.) 

3,522, "Improvements relating :о distributing boards for electric insta'ls- 
tions," F. H. HrapLkv. Ja iuary 25th. 

1,576. ''Improvements in or relating to coils or winding. for transformers 
and other electricalapparatus." А. Е. Beary. January 25th. 

1,552. “Electric fans.“ W. Fatrwearger, (Diehl Manufacturing Co., 
United states.) January 26th. (Complete.) 

1,553. * Method of drying hygroscopie insulation of electric conductors." 
G. Н, NISUI TT. January ш. Кор) 

1,2557. An improved method of utilising and transmitting pose [a bicycles 
and other reciprocating prime movers," J. ріхвмокк, Jun. Jaauary 26th. 


1,559. ''Improvements in ga; lamps and elcctric lamps." J. B. Col Bux. 
Jaunary 25th. 


1,563. “Improvements in eleotrical measuring iustrumente." M. B. Ктк, 
January 26th. 

1,089. “Improvements in, and relating to, electric train lighting systems.” 
Тнк UNION ELEKIRICITATS GESELLSCHAFT. (Date applied for under Patents 
Act, 190', January Zitb, 1901, beiug date of application in Germany.) January 
26th. (Complete.) 

1,592. “Iwproverents in, and relating to, trush-holders for dynamo. elecirie 
machines." ius BiurisH TwoMson-Houston Co, Lro. (The General Electric 
Co., United States.) January 26th. 

1,607. ‘Alarm fuse for telephone exchinges.” E. B.Crarr. (Date applied 
for under Patengs Act, 1901, February 5th, 1904, being date of application in 
United States) Janua y 26th, (Coinplete.) 

1,637. An electro-magnetio purifier for use in milling." J. L. Lawsox. 
January 27th, ` 

1,633. “Improvements in, or relating to the party line’ system of telc- 
phones." H. B. Nrocks. January 27th. 

1,658. * An improved electro.ma.;netic sw.tch for use in conn c'ion 
with electric railways on the sectional conductor system.” E. FEXT x. 
January th. 

1,070. “Improvements in alternating electric ourrent motors.“ THE 
Вюит.ян THomxen-Hovston Co, Lro. (The General Electric Co., United 
S:ates.) January 27th. 

1,641, ‘Improvements in insulators for electric conductors.” MABCONI'S 
WinkkLEss TELEGRAPH Co., LTD., and G. E. Текхвил. January 27th. 

1,710. "Improvements in electric incandesce.t lamps." C. J. Hatt and 
F. J. ANSON, January 28th, 

1,782. '*Im,rovements relating to controller and brake mechanism for 
electrically-driven road vehicles.“ S. A HvssrnL and E. Ковр. January ih. 

1.756. “Improv ments in and relating to electric time switches.“ N. Dk 
MaipWarsHsM. January 25th. | 


1,399. “Electric governor," J.R F.SwirH. January 24th. 


1,754. “Improvements in electric ign tion devices for explosion engines“ 
H. pr rA VanrrrrE, (Date applied for under Pateuts Act, 1901, January 28th, 
1904, being date of application in Franc.) January 2th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9 1. (in stamps). 


1904. 


ELECTRICAL SEPARATION OF GRANULAR MATERIALS. 
June Lith. 

ELrcric CARLES WORKING WiTH HIGH VOLTAGE, 
14,568. June 28th. 

PREVENTION or Finks CAUSED By SitogrT-Cincvirs, O. Wilhelm. 16,651. Jul; 
12th. 

INDICATORS ron TKLEPHONES. F. Drowns, 19,509. July 26th. 

Gas ок Улротң ELECTRIC APPARATUS FOR UNE AS LAMPS, AND FOR OTHER Рек. 
roses. В. E. Flichiner. 17,166. Augu t Sth. 

System or ELECTRIC Ілонтіхо FoR RaiLway TRAINER, 
L'Hoest. 14,322. August 21th. 

INxDICATIia Device FoR ELECTRICAL FIRE ALARMS. 
August 24th. | 

ELECTRIC TEMPERATURE S1GNALLING Device. C. Kloppensteia and G. Klop- 
penstein. 18,827. August 3lat. 

El rern Tink Reconping MkcnasisM. M, Kelly. 18,908. September Ist. 

ELECTRICALLY-DRIVEN Fans. F. Reiss and R. Klemm. 19,984. September Ith 


F. O. Schnelle. 18,499. 


Siemens-Schu: kert Werke. 


H. Pieper and G. 


R. H:enicke, 18,983. 
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brings an action to recover certain damages. 


No. 1,421. 


TEMPORARY WIRING IN BALL 
ROOMS, &c. 


OUR views regarding the exaggerations as to electrical fire 
risks that, appear from time to time in the daily Press are 
well known. We strongly resent the tendency that exists 
in some quarters to wrongfully attribute fires to electrical 
causes. Оп the other hind, when instances come before 
us of apparent slipshod work involving risk of fire, we 
cannot bat impress upon our readers the mischief that 
can be done by not taking reasonable precautions. 

The action by Mr. Lionel Phillips, of Grosvenor 8 juare, 
against a firm of caterers, which we have reported at some 
length, is certainly an instance which should serve as an 
object lesson to electrical contractors, but even more во 
to the many firms of the catering, draper and general 
middleman type, who believe they can undertake elec- 
trical contracts with the same facility as it is possible to 
sell matches on a street pavement. 

In this cis: we have a wealthy gentleman desirous of giving 
a party, and he instructs his caterer to erect a temporary 
Supper room of the usual wood and canvas construction, and 
to light it with electricity. He does not bargain about the 
price, and he gives the caterer a free hand. The latter 
accepts the order and promptly sub-contracts his tent work 
and electric lighting, without, as far as we are aware, even 
having as much as an electrical engineer or a consulting 
engineer at call to see that the work for which he is responsible 
is done in a carefal manner. The risk of fire apparently does 
not enter into his mind. He has his canvas building put up 
entirely of inflammable materials; it is then wired for electric 
lighting, miniature 5. C. p. lamps being applied on the looping 
system in garlands round the room. He then lines the 
building with muslin, and дарв muslin in close proximity to 
these garlands. The muslin is in no way treated to be flame- 


proof, and the caterer put into the witness box his sub-con- 


tractors’ foreman, who actually stitea that he does not know 
that ordinary muslin will burn. In the ordinary course the 
electrical insulation is tested by the Supply Co., as far as 
the lighting circuits are concerned, bat after the inspector 
has left, some alterations are still made in the esa of fitting 
up some large electric fans. 

A fire breaks out a few hours before the party, immedi- 
ately after the place has bæn lighted up for a trial demon- 
stration. No one appears to have actually seen the outbreak. 
The flames spread very rapidly, as is only to be expected, and 
the temporary room is entirely gutted and considerable 


damage is done to the house. The Fire Brigade is called in, 


pute the fire out, and officially reporta the cause to be an elec- 


trical one. 
Mr. Lionel Phillips thereupon considers that there has 


been negligence ; he refuses to pay for the erection of the 
ballroom in question —the use of which he has not had—and 


D 
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No one apparently having seen the outbreak of fire, the 
onus resta with him to prove the cause to have been an elec- 
trical one, and then to show that the electric wiring was 
defective. It is, of course, very difficult — well-nigh 
impossible—to prove the cause without dircct evidence being 
available, and although circumstantial and expert evidence 
was naturally very much in the direction indicated, the jury 
did not take the view that an electrical cause and negligence 
had been proved, s.e., they gave the caterer the benefit of 
the doubt, 

In the course of expert evidence great emphasis was laid 
on the fact that the looping system was utilised with 
small miniature lamps. Experts like Col. Crompton and 
Mr. Swinburne were most emphatic as to the dangerous 
character of the temporary wiring done, and we are 
sure most electricians would agree that this system with 
tiny lamps is not appropriate for risky and hurried work of 
this kind. 

The defendants tried to show that the looping system 
with miniature lamps was common practice, but they failed 
to do this, - They also tried to show that the use of non- 
inflammable materials round electric lamps was not cus- 
tomary at private entertainments, although of course it is 
a recognised essential at all public entertainments under 
the L.C.C. control. They argued that they had followed 
the Institution of Electrical Engineers’ wiring rules as to 
fuses, &c., and we think they had certainly done this; but 
it should be borne in mind that these rules were intended 
for permanent work, 

The general impression that the case made was, firstly, 
that of callousness in the direction of risk of fire, i. s., that 
there was no thought as to the electrical risk of the fancy 
lighting adopted, nor any thought as to what would happen if 
there was a short.“ This callousness went so far that there 
were not even any fire appliances about. 

To put it plainly-there-was no recognition of risk at all, 
either on the fire preventive or fire extinguishing side. 

The next point that was brought out was that, although 
the wiring rules of the Institution of Electrical Engineers 
may. be excellent for permanent work, ‘there: should certainly 
be a supplement pointing out the necessary additienal safe- 
guards for temporary work. 

Another point was to the effect that lay men contractors 
seem to pin their faith, in respect of questions of safety, to 
the ordinary insulation test conducted by the supply com- 
panies, which is, of course, a fallacy. 

Lastly, it was shown that temporary buildings of this 
character should certainly be quite as much under the super- 
vision of the local authorities, as, eay, an ordinary temporary 
building of the iron shed type that has to have a licence, 
and is certainly of a more substantial character than a canvas 
one, F 

Altogether, the case brought some very strong pointe to 
light as to the general indifference as to question of safety 
in temporary work, both constructional and electrical. 

We trust that those interested in this class of work: will 
take the lesson to heart. Had the fire occurred a few hours 
later, loss of life must necessarily have resulted. 

Regarding the Institution of Electrical Engineers, it would 
be well if that body gave some attention to this matter of 
additional precautions in temporary work, 

The case was very well prepared, both sides being well up 
in their technical data, and Messrs. Braunstein & Skelton 
(solicitors to Mr. Lionel Phillips), with Colonel Crompton, 
had been at very great pains in the preparation of models, 


diagrams, and the like. We are pleased that the case was 
fought, and that publicity has been accorded to this subject, 


We certainly think it would be detrimental to the electrical 
trade if such occurrences became frequent, and the sooner 
they are put a stop to, by the realisation of additional hazards 
in temporary work, the better it will be for electrical 
progress. 


May we be permitted to say that we 
have а strong dislike for excessive 
secrecy on the part of thoe whose duty it is to 
adjudicate upon public tenders. Not that we think 
that a detailed statement should be always issued 
explaining why one particular firm secured the con- 
tract and the others did not; but it certainly seems to 
us that where the number of tenderers is not very large а 
list of the firms and their prices, showing their relation to 
the successful figure, is due to the various firms interested, if 
merely as a compliment. And where the list is very lengthy 
the trade and technical journals are ever ready to publish it 
if the matter is of sufficient public interest. 


Liste of Tenders. 


management of public institutions send out complete par- 
ticulars ; consulting engineers and architects, too, are 
frequently perfectly willing to furnish such information; 
but occasionally special resolutions are passed dictating tha 
on no account is the list of firms and figures to be divulged 
for publication. Is it to be wondered at if such a decision 
gives rise to a certain amount of significant nodding and 
winking among business men who hear of it? The reasons 
may кееш to be all right to the men who proposed or supported 
the resolution, but, however that may be, other people, and 
particularly the unsuccessful tenderers, who have no way of 
ascertaining where they stood in the competition—nnles 
they take a journey of perhaps several hundreds of miles (or 
wait until they are in that part of the country) to inspect 
the one solitary copy of the official list—have their sus- 
picions aroused, and are tempted to make suggestions whioh 
are neither palatable to themslves nor likely to be very 
agreeable to those of whom they entertain them. To state 
the matter briefly, there can ly be too much publicity in 
such things—especially where the work in question is to be 
carried ont on public undertakings and at the public 
expense. 


Municipal Wiring YEAR by year the municipal councils 

and Contracting. have come forward with their applications 
to Parliament for electric wiring and contracting powers. 
As individual boroughs they have had defeata, and eo they 
have cuddled under the metherly wing of the L. O. 0. This 
mother bird cackled well last year, but that was all that came 
of it. It is beginning to cackle once again. It has laid an 
egg called the General Powers Bill,” whose constituent 
parts include clauses No. 63 and 64; but the Electrical Con- 
tractora’ Association is determined to give the old ben 
an uncomfortable time in the hope of rendering the hatching 
process a failure: We have so often used arguments agains 
this form of municipal electrical trading as being quite 
opposed to the best interests of the electrical contracting 
trade, and also being outside the legitimate a — 0 muni- 
cipal enterprise, that we need. hardly repeat them The 
Electrical Contractors’ Association last Friday night dis- 
cuesed the matter in some detail, after hearing what Mr. B. 
Tweedy Smith, ita honorary solicitor, had to say regarding 
it, and the upshot was the pasaing of a resolation pledging 
it to prevent, by every legitimate means, the passing of 
the objectionable clauses. The Courcil of the Association 
is to try.to obtain an interview with the President of the 
Board: of Trade in order to voice the feeling of the industry, 
and if we correctly judge the attitude of the Government and 
people at the present time regarding the limitation 
of municipal trading in competition with ratepaying 
businesses, the clauses should be defeated again this year, 
and more decisively than in 1903. At all events, for the 
good of the industry, that is our hope. 


In many ` 
cases local authorities and committees responsible for the 
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FISCALITIS: A CONVERSATION. 
REroRTED pr A. LE STRANGE. 


“ HELLO, here comes Tariffe!" exclaimed Freeth, looking 
wp from his “chop and fried.” “He'll be brim full of 
Obamberisin's last speech. See how he's looking round for 
me, во that he can fire off some of the ready-made Pro- 
tectionist arguments he found in his Gramophone Record 


this morning. 

“Ob, look here!" I exclaimed, as I saw Tariffe had 
сайд sight of us, and was making for our table; “if you 
fellows are going to upset my digestion by talking Fiscalitis 
all through lunch, I shall ask the waitress to move my plate 
to a quiet corner. | 

No, don’t go away, old chap. Think of Katie's feelings, 
if you have no respect for mine.” 


, * Katie," I said, calling our favourite waitress, “ if these 


two"—Tariffe had joined us by this time“ if these two 
ey a wort about Protection or Free Trade, call the manager 
and have them pitched out for creating а disturbance.” 

Bat Katie only aniggered, and took Tariffe’s order. 

“Well,” commenced Tariffe, with the self-satisfied smile 
of one who has backed a winner, “ you have read Chamber- 
іо“ speech, of course ; what do you think of it?“ 

4] am exceedingly obliged to Chamberlain,” replied 
Frech, very seriously. “ The country owes him a deep 
debt of gratitude. His energy is simply morvellous, and I 
only hope he will be able to keep up a little longer.” 

This was a somewhat surprising speech, and, as I raised 
my ejes, I could see that Tariffe was as doubtful of ita 

as I war. ' 

Freeth was rather given to sarcasm at times, but jast now 
he looked as serious аз a judge. | 
Jes, he continued, Chamberlain has absolutely con- 
verted me." 

“Shake, old man, shake ! " said Tariffe, as he excitedly 
extended his hand across the table, knocking over the cruet, 
and upsetting his glass of Lowenbrau over his Filet de Sole 


“You don’t quite understand me,” quictiy added Freeth. 
*When-this Fiscal boom first „I was a Free Trader 
by birth, so to speak; now, owing to the evangelising 
influence of the ‘Missionary of the Empire,’ I am a Free 
Trader by conviction.” 

“Don’t talk rot, nothing could be more convincing than 
Chamberlain’a arguments. Aren't our markets open to the 
world, and the markets of all protected countries practically 
coed to us? Oall that Free Trade? Why, it's trying to 
fight a man with both your hands tied behind yon. Both in 
our own and all neutral markets the foreigner can beat us, 
because, having his own protected market, where he can get 
his own price, he can dump his.goods into this and other 
countries and undersell us." m 

“Yea,” assented Freeth, ‘that’s just what Chamberlain 
said in one of his early speeches. You have got it nearly 
off by heart, old man. At Greenock, you will remember, he 
told the meeting ‘the steel trade is going,’ that the 
American Steel Trust prodaced 20,000,000 tons of steel per 
annum, and that 10,000,000 tons of it -would soon be 
i ' in this country.” 
ell, surely, you don’t intend to argue that that is a 
good thing for this country,” put io Tariffe. 

“I certainly was rather startled,” continued Freeth, ** but, 

вее, I rather believed in J. C.’s accuracy at that time. 

у confidence was a bit shaken when I read а day or two 
later that the whole output of steel of the United States was 
ander 18,000,000 tons, of which the Steel Trust turned out 
only 9,700,000. They wouldn't have much left for them- 
selves after dumping 10,000,000 tons, would they? ‘Only 
а figure of speech did you say? Well, we always forgive 
a dog his first bite, but he gets shot or poisoned the second 
ume, Avd besides, we can’t create iron out of clay you 
know. What price oar engineering, bridge making, ship 
building, and tin plate industries if we can't get cheap iron ? 
It's business to import cheap iron, ‘dumped’ iron if 


ыи 


Jou like, and export manufactured goods—which means the - 


employment of laboar, isn’t it ? 


йе d I call it a very good busi- 


What's that—we don't export maaufactures to 


Protected countries ? But don't we, though. Just examine 
the returns for the last 12 yearsor во, and you will find that 
our exports of manufactures to Germany have increased over 
24 per cent., to Russia 47 per cent., to the self-governing 
Colonies 42 рег cent., and to unprotected countries only 
12 per cent. And, as to the iron industry being on Ив last 
legs, you will find that between 1893 and 1902 the gross 
prote assessed for income-tax on our iron works rose from 
£2,000,000 to £6,000,000. 

5 pardon—not Chamberlain’s figures? Oh dear no, 
those are not Mr. Chamberlain's figures, they are facts.” 

“Pon my word, you talk like а bally encyclopedia," 
said Tariffe, seizing an opportunity to get a word in, whilst 
Freeth took а well-earned drink. ‘But what abont 
America? You were careful not to quote any statistics as 
to our exports to that country, and they don’t take much 
from us in return. They jolly well keep us out with their 
high tariffs, and as they have в free market over there, they 
are building up enormous manufacturing industries at the 
expense of our working men.” 

Freeth, amiling and like a giant refreshed, went for his 
man again. 

* Now tell me a single industry which America has injured. 
Tell me even a single line of goods which they have 
held in this country? Their complaint is that as soon as 
they get a foothold over here in any special line, they 
gradually lose it. Take boots, machine tools, electrical 
tramway accessories, motors, anything you like, and what is 
the invariable history? They do well for a time, then 
British manufacturers, noting the creation of a new demand, 
rise to the occasion, remodel their designs on British- 
American lines and reap where America has sown. Instead 
of injuring, America in the long ran stimulates our manu- 
facturing industries. 

* * What, about dumping,’ did you say? I’m coming to 
that if you will only give me a chance. Tou are nearly as 
bad as the * vulgar dog’ who interrupted Chamberlain with 
‘What about sugar?’ But he wasn't taking any.’ He 
could not allow the thread of his argument to be interrupted 
with any such trivial detail as sugar. ! 

“Now ‘dumping’ means that the foreign manufacturer, 
say the American and the German, by having his own and 
our markets open to him, can produce in very large quan- 
tities, and therefore very cheaply: that is the ‘ quantity 
argument, He obtains a fair—or more than fair—price in 
his own country, and sells his surplus over here at cost, or 
below cost, price. Is that it? 

„Jes, assented Tariffe, “that’s about it; and it's 
simply ruining the electrical industry in this country. Do 
you know that as a result of American and German ocom- 
petition the prices of motors are about 25 per cent. lees than 
they were two years аро?” l 

“I admit the prices, but not the cau:e,” said Freeth, 
opening a small note book. ‘Listen to this. The esti- 
mated value of electrical and auxiliary manufactures in the 
United States for the year 1904 — reading from the note 
book—*** was £48,000,000, of which exports altogether 
amounted to about £2,250,000,’ less than 5 per cent. 
* Britain's share of the exports,—now listen to this— 
‘amounted to 230, 000. Have you absorbed that? 
Well, now suppose America had exported nothing at all, her 
electrical manufactures would have been almost C46, O00, 000 
instead of £48,000,000, and the little bit we took makes a 
difference of a quarter of a million in 48 millions Where 
does the ‘quantity’ argument come in? A surplus production 
of half of 1 per cent., a paltry quarter of a million is building 
up the American electrical industry and rusning the British, 
in which there їз a capital of about £40,000,000 invested ! 
Man, you ought to be ashamed of yourself. Even Chamber- 
lain—and he has made some terrible mistakes since he 
started his campaign—kcew better than to talk about the 
electrical industry when he went to Preston. Why, the 
exports of the Preston works of Dick, Kerr & Co. alone would 
not be far short of the whole of the American exports to 
this country. ‘What about Germany ?'—l'm coming to 
Germany, if you'll only have a little patience. I wanted to 
convince you first that America does not benefit at all by the 


.* quantity ' argument, so far as her electrical exports to this 


or any other country are concerned. Watches? For 
goodnese' sake, give Mr. Byng’s watches a rest—you'll over- 
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wind them if you sren't careful, and then they won't go at 
all You said ‘Germany,’ first, and it’s Germany you are 
going to have, or nothing." 

I was getting about sick of this, eo told Freeth if he 
intended to start afresh on Germany, I was off. 

* Ob, don't go, Le Strange, o'd man,” Freeth pleaded. 
* I shan’t take a minute about Germany. I have let Tariffe 
have it all his own way with me up till now, but the worm 
has turned. Look here, I'll stand you a cup of coffee, and 
blow the expense, if you'll stay." Having called for three 
coffees, he proceeded : 

* After all, what do our electrical imports from Germany 
amount to? А measly £120,000! Think of it; £120,000 
worth of ‘dumped’ German goods ruining an English 
manufacturing industry in which £40,000,000 are invested ! 
And even that trifling amount is falling off. * Better trade 
in Germany? Yes, I know. I have your authority in my 
pocket here," producing the current copy of Electrical 
Investments, and reading : **It is to be remembered, how- 
ever, that the improvement in the condition of the elec- 
trical industry in Germany made the desire for export 
orders at all costs much less urgent." 

“ I am surprised at a Free Trader like you reading such 
a staunch Protectionist paper," said Tariffe, mockingly. 
* Keep it up, my boy, and we shall see you brought into the 
fold yet. It has been the means of Fiscal salvation to 
blacker sheep than you." 

* Thanks all the same, but I don't read Electrical Invest- 
ments for its opinions, but as a literary tonic. Now, what 
is the meaning of the paragraph I just read to you? It 
means that the rise of German exports is a sign of bad trade 
in that country, and a fall is a sign of returning prosperity. 
What an admission from a Protectionist paper! Why, it 
absolutely gives the whole Protectionist case away. Exporte, 
they have always argued, are an index to industrial pros- 

rity, not depression; but the returns for 1903 and 1904 

ave rather spoilt that argument. And it was not a question 
of ‘export orders at all costs,’ either. The best German 
manufacturers are getting better prices for motors over here 
than in Berlin.“ 

* Nonsense!” retorted Tariffe; ‘I’ve heard that lie 
before. No, no, Freeth ; I didn't mean anything personal. 
You have heard it, and so have I; but, honestly now, you 
don't believe it, do you?“ 

“ But Ido. I’ve got the actual figures here cf all sizer, 
as given me by Sonhammer, the London manager for the 
British-Schneider Co. For а motor whose rock bottom 
price in England is £38, the ordinary price in Berlin is 
under £30 10&, and the others are in about the same 
proportion ; ard, mird you, that is not the lowest price 
in Germany, but the price they try to get. 

* Of courte, there are cheap German me tors just as tkere 
are cheap English ores, but from the estimates I have seen 
lately for both continuous and three-phase, the up-to-date 
leading English manufacturers can undertell the best German 

B. 

„When Mr. Chamberlain first started his evangelising 
tour,” continued Freeth, * һе was simply biisuing with 
Btatistics—generally inaccurate, by the xay— but he won't 
lok at them now. All the trades he said were on the 
brink of ruin, and could only be saved by a mild dose of 
Protcctior, кееш to have had an uncommonly good year. Iror, 
coal, tinplate, straw-plaiting, cotton, — 

* Hold on,” interrupted Tariffe, what about cotton ? 
Mr. Chamberlain gave some awkward figures for ycu at 
Preston in connection with the number of people employed 
in the cotton trade, and he showed that Protected countries 
were doing more work than we were during the late hard 
times." 

" Yes, the figures weie awkward,” sneered Freeth, 
„ awkward for Chamberlain, because they were inaccurate, ав 
usual." 

“Ob, come now,” protested Tariffe, “don’t make general 
state ments of that soit. Play the game." 

All right, od chap, keep your жос] on; there's nothing 
to get anno) ed about. Tou аге not Chamberlain, you know. 
Besides, Chamberlain ought to be gld that all his Pro- 
tectionist arguments have been falsified. He says he is a 
Free Trader, you know, so does Balfour, so does Jesse 
Collings.” 


„That is not the point,” persisted Tariffe, “yon “are 
raising side issues іх cause you can’t substantiate your accu- 
sation about incorrect figures. Chamberlain quoted from the 
Census records to show that 19,000 fewer people were em- 
ployed in the cotton trade in 1901 than were employed 10 
years before. And he asked how it was that during the 
time cotton was so high and the Lancashire mills were 
working short time, the protected countries were doing 
better? 

* Yea, and some ‘vulgar dog gave him a flat contra- 
diction.’ Now, have you taken the trouble to lock up the 
facta for yourself? 

* No," replicd Tariffe. 
enough for me." | 

„Well, I should be very sorry to shatter your idol, but 
here are the tiue figures for 1902, 1903 and 1904. [n1902 
and 1903 we took „bout 40 per cent., and іп 1904 about 
46} per cent. of the whole of the raw cotton exported by 
America. So that while we tcok last year about 64 per 
cent, more than the average of the two preceding years, the 
reet of the world told 64 per cent. less, a relative increare of 
13 per cent. to us. 1hese figures refer only to the first 
11 months, as the December figures are not yet published. 
The figures for last November show that we took from 
America 474 per cent. of her exports to the world, or nearly 

It does not fit in well with your Protectionist argu- 
ment that protected countries, having our free market, 
manufacture in larger quantities, does it? Even America, 
with her ‘free’ cotton, only exports abont £9,000,000 of 
finished cotton goods, against our export of £84,000,000 
last year. Ard in spite of the Dingley Tariff, America 
imports . £10,000,000 of cotton goods, against our 
£5,000,000.” | 

„Ob, look here, Freeth, you are getting off the track 
altogether,” protesid Tariffe, and nct without some reason, 
for Freeth was rattling off figures as fast as he could get 
them out, with the aid of a little memorandum book. “ What 
about the number of people employed? that's what we 
stal ted from.” 

„Well,“ replied Freetb, nothing daunted, Chamberlain 
was right about the numbers.” | 

It's some satisfaction to hear you admit во much.” 

* But,” continued Freeth, “ if you were а Lancastrian— 
which you are nct—you would know what * piecers’ and 
‘half-timers’ mean. At one time a very large number of 
youngrters, called * half-timers,’ were cmploycd in the mills. 
They went to school half-days, and to the mills the other 
half. Now, whilst Chamberlain was perfectly correct in saying 
that 19,000 fewer persons were employed in 1901 than & 
the previous census 10 years before, he did not explain—and 
I give bim credit for not knowing—that there had been 8 
devrease of 40,000 among the children and young persons 
employed, but an increase of 20,000 adults. That sounds 
very d.fferent, dcesn't it? But look here, it's your innings 
now; you have been cross-examining me all the time, Let 
me ask you a question : If Protection does not raise prices 
to the consumer, what about sugar? 

“ Sugar !” exclaimed Tariffe; “that isn't Protection at 
all." . 

„What!“ gasped Freeth, not Protection—a tax which, 
ocmbined with prohibition, has doubled the price of suger, 
putting £7,000,000 a year on to the price, that has ruined 
a large number of manufacturers, that has thrown over 
20,000 people out of work, to say nothing of the indirect 
effects, and all for the sake of putting a quarter of a million 
into the pockets of the West Indian planters. Not Prc- 
tection, indeed! Then Heaven help us when we do get the 
genuine article! e 

When I left them, they were still arguing, trying, if I 
remember rightly, to find the Colonial offer. 


* Chamberlain's word is good 


Thames Conservancy and Electric Lighting Orders. 
At the meeting of the Thames Cont ervancy Board on Monday 
last, letters were read from Messre. Wyatt & Co., the, Parliamentary 
Agents, stating that in the case of the Woolwich Electzio Lighting 
Provisional Order and the Brentford Electric Lighting Provisional 
Order (Brentford Electric Supply Co.) the clauses asked for by 
the Conservators for the protection of their interests, had been 
agreed to. | 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


" REARTHING." 
Ву W. W. LacxiE. 
(4leiracl of Poper read at Glasgow, on Tuesday, February 14th, 1905.) 


Tus subjects of earthing and bonding bave been prominently 
troaght before the electric light and power contractors of this city, 
owing to the fact that the electricity department of the Glasgow 
Corporation, has for the past six years consistently refused to con- 
pect installations in which a metal sheathing is used as a protection 
tothe wiring and as a means of carrying or supporting the con- 
dectors, unless it is earthed at one point at least and electrically 
connected throughout ite entire length. 

Gu pipes should not be used as earth connections, as frequently 
the current which flows to earth when a conductor gets in contact 
with an earth is sufficient to melt а toft metal pipe; and further, 
the method of jointing a branch gas pipe of iron to a main gas pipe 
often does not make a good contact between the branch and main, 
the beanch pipe being, in some cases, insulated by brown paper and 
white lead. A water pipe is almost universally used for an earth 
connection. 

The rule зеѓегтіор to earthing and bonding, in the general rules 
reoopmended for wiring for the supply of electrical energy, issued 
by thie Institution, is badly worded, inasmuch as that anyone might 
amane from it tbat conductors conveying currents at pressures of 
180 volts and under, need not have the tubing efficiently connected 
te esrth, and that such tubing or sheathirg need not be elec- 
tially continuous throughout its length, whereas it is a 
nsike of prime necrssity that all sheathing should be electrically 
@pilacoos throughout, and it is just as necessary that it should be 
ogei and electrically continuous at 100 volts as at 250 volts or 


Yee rules issued by the Glasgow Corpora ion specify that all 
a@el-eheathed cables and metal tubes or conduits must be 
Fel bonded at all joints and effectively connected together and 
wrih, by means cf an insulated stranded copper conductor. 
Death conr. e-tion must not be to a soil pipe, rhone, or gas pipe, 
Wt 0% water supply pipe. This is a most important rule, par- 
ony ia buildings where there is a gas supply in compo piping. 

Е eleotrio conductors must be kept away from gas pipes and most 

| insulated from them by a spacing not less than 1 in. in 

no matter what system of wiring be adopted. 

All fittings must be sub-tantially insulated from any adjacent 
melal pipes, joists, columns, &c., во as to avoid contact with them, 
Which wight break down the insulation of the lampholders. 
Fiitings ex to the weather or fixed in damp places must have 
te ers efficiently insulated from them. 


The reason for these regulations is, of course, that the middle 


wite ef the three wire system in Glasgow, as in other places, is 
ed under normal conditions at one of the generating stations, 
€ ae that should a cable in a consumer’s premises, connected 
Чы positive or negative main of the three-wire system, get in 
Фс with the metal sheathing, the latter immediately becomes 
ЭЙ of fhs conductor, and any one standing оп a metal or concrete 
n contact with anything carthed, and touching the sheath- 
connected to earth, would get an unpleasant shock, which 
came, andi has caused, death. It could also easily happen 
mats. the sheat bing was not earthed and electrically continnoue, 
th of sheathing might come into contact with the positive 

or, and another length with a negative conductor, in large 
ИБИҢоце where both sides of the Corporation three-wire system аге 
ise, with the result that there would be 250 or 500 volts differ- 
Pressure between two adjacent lengths of piping. Ар атс 
nf course, soon result, which might ignite any inflammable 


Z2 the years 1902, 1903 and 1904, 35 fires were reported to 
the slenkricity department of the Glasgow Corporation by the fire 
department, as having been due to defective electric light installa- 
tims. Two of these were, in the opinion of the electricity depart- 
meat, not due to electricity at all. Of the remaining 33, 15 were 
det tothe melting of gas pipes by а current of electricity, the instal- 


lien: in each case having been carried out with metal sheathed ' 


; eight of the fires occurred on installations where the metal 
or metallic sheathing of the cnbles was not properly earthed ; 
«MA were on installations where the iron piping or metal sheathing 
“Шаны. ТЬе remainder were caused by the cables having been 
зй by contact with the sharp edges of iron pipe ends; bya 
hot carbon falling from an arc lamp; by defective twin 
souductors; by defects in switches; by wooden casing 
ОЛОЙ with water; and in а wood casing installation, by the 
er contact with a soft gas pipe. 
Тїз slfect of these fires was much more serious in the 15 cases 
Маре soft gas pipes were melted. 
ing only the first 15 cases, and especially the seven 
фе metal sheathing was earthed, the fact of current going 
gas pipes at all, shows one of two thinge, viz., either that 
Net flowing to earth and back to the generating station 


Pup between the one, two, or more paths to earth in propor- 
TP Ts conductivity of these different paths; or that by increas- 


= : ons tbe current going to earth is increased 
conductivity to earth of the earth circuits. 
ante to test an installation after it is completed, witha 
зр трет the metal sheathing is in itself properly 
юлына throughout its entire length, and whether 
of amíhing throughout is not due to the sheathing 
.986 point by the earth wire run for that purpose, 


258 
and at another point by means of a gas pipe or other pire. It may 
be that for part of the course a gas or water pipe is the connecting 


link between two lengtbs of sheathing. 


With the present system of earthing, if one conductor, even in a 
small branch circuit, comes in contact with the sheathing, the cur- 


rent that flows momentarily, but long enough to blow both branch 
and main fuses, is frequently 250 to 300 amperes, and is sufficient 
not only to cut off the whole supply from the installation on which 


the fault has occurred, but to interfere with the supply to other con- 
sumers by causing an unpleasant blink in the light. A momentary 
short circuit has been reported on several occasions to the mains 


section of the electricity department of this city, by the generating 


section of the same department, ae having taken place in such and 
such a district, and it has afterwards been found that these short 


circuits were due to an earth on a three-ampere branch circuit in а con- 


sumer's premises. Bearing these facte in mind, the author has come 


to the conclusion that the present method of earthing at any;point 
and direct is wrong, and it is his opinion— 


1. That the metal sheathing on installations for connection to 


public supply mains should be kept clear of all other metal work 


throughout the entire run of the conductors; 

2. That ths connection to earth should be through a resistance of 
such an amount a; would allow of not more than, say, two or three 
times the normal current of the installation flowiog to earth in the 
event oo of the conductors coming in contact with the sheath- 
ing; an 

3. That the metal sheathing on installations for connection to 
public supply mains should be joined to earth at one point only. 

It will readily be seen that if the sheathing ueed for carrying 
electric lighting and power conductors were insulated throughout 
its entire length, even if it were only by } in. of wood, cheap rubber 
or fibre, it would be possible to test, after any installation was com- 
pleted, and to see that the cable sheathing was clear of all other 
metal work in the building, and also that it was in itself electrically 
continuous. These considerations are most important. 
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HowanRp ComBporT Co.'s EanTHING BysTEM. 


Ifa resistance were in the earth circuit, the rash of current would 
be reduced enormously, aud would probably result in only a small 
branch fuse melting, the main fase remaining intact —i.e , where the 
fault or earth occurred in a branch circuit. It would be even a 
better arrangement if each set of branch pipes had a proportionate 
resistance inserted to a separate slightly insulated earth wire, and 
the sheathing of the mains had also a resistance. 

Oae good reason for earthing the metallic sbeathing covering 
electric conductors is, of course, the prevention of possible 
dangerous shock to the public, and the insertion of a resistance of 
the size suggested would not militate against this in any way. 

Several stations have adopted this course to protect their works 
from a complete shut-dowr. To ensvre continuity of supply the 
middle wire of tbe three-wire system is earthed through a res 
of a tenth of an ohm, or in some cases one ohm. 

The method of earthing the middle wire in the Port Dundas 
electricity works in this city, is as follows:—In circuit with the 
usual recording ammeter there are ten 200-0 р. 250-volt lamps oon- 
nected in parallel, which are, however, short circuited by a fuse. 
Bhould an earth connection come on the positive or negative con- 
ductor, so that more than 60 or 60 amperes is made to flow back to 
or out from the generating station, the fuss short-circuiting these 
lamps goesand the lamps lightup. When this state of affairs takes 
place (let it be said it is not & normal state) the difference of poten- 
tial between earth and the positive and negative poles is far from 
beiog 250 volte. If an earth of very low resistance comes on the 
negative, the positive will be 500 volts and tbe middle conductor 
250 volts above earth, and if the fault be on the positive side, tbe 
negative will be 500 volts below earth and the middle 250 volte 
below earth. 

The idea of introducing a resistance, to the extent suggested, on 
the earth circuit, is probably novel, so far as the wiring is oon- 
cerned, but to introduce a resistance of eome kind is not new in 
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underground" main works, as the Howard Conduit Co., Trafford Park, 
Manchester,'in al descriptive pamphlet of their aspbalt conduits for 
underegronnd maine, advocate this. This asphalt pipe is made with 
a spiral of iron wire surrounded throvghout the entire length of 
the spiral with 4 in. or 2 in. of asphalt. The company state that 
one of the objects of their system is to provide a safecuard against 
stonpage of supply when tbe insulation of a cable breaks down. 

The method of connecting ор their pipe is shown in the 
accompanying diagram. р represents an asphalt-lined joint- 
box protecting the connection between two lengths of lead- 
covered cable, 5, laid in the asphalt pipe, 4, the lead of the cable 
being insulated from the joint-box by the asphalt, and the lead 
covering of the cable is connected to earth at m through a resistance, 
в. of 1 ohm, and indicating fuse, ғ, to blow at 25 am 
The lead of the cable is divided up into sections at the joint-boxes. 
The only path from the lead covering to earth is through the resist- 
ance d and the fuse F. In an ordinary case, if a failure of the 
insulation of the cable occurs, causing a short circuit to the lead, 
and so to earth, the cable is burnt out, or the circuit-breakers are 
opened and the supply interrupted, causing considerable trouble. 
In this system of laying, the fuse r, in the section in which the 
fault occurs, is blown, and the lead covering is then insulated from 
earth by the asphalt troughing. The position of tbe fault is easily 
located by an inspection of the fuses in the various street boxes, 
without the necessity of making tests or interrupting the supply. 
Tbe cable can still be utilised until a convenient time comes for 
repairing the fault. It is also claimed tkat this resistance reduces 
electroiytic currents. | 

If in circuit with, or if the carthing resistance on a consumer's 
premises took the form of an electro-magnet, which would close 
a secondary Bcircuit so aa to ring a bell, sound an alarm of 
some kind, or light a tell-tale Jamp, each installation would become 
self-testing. The winding of the resistance in the form of an 
electro-magnet would also, in cates of dead earths, act momentarily 
ав a choking coil. A fuse of a certain capacity affords no protection 
against leakage current, which is, as a rule, leakage to or from earth, 
^0 long as that carrent does not exceed that at which the fuse will 
blow. The above arrangement would act before the fuse, and even 
a simple electro-magnet in circoit with the earth wire without the 
resistance advocated would be sn advance on present practice. It 
bas frequently happened that, for some reason or other, the fuse on 
the branch main connected to the neutral wire on an installation 
connected to one side of a three-wire system has gone, and the 
installation has had an earth connection on the same conductor 
(i e., the neutral) inside the premises beyond the fuse. The 
installation still continues to have a satisfactory sapply through 
this earth connection and tbe earth connection at the generating 
station. Such a state of affairs goes on vntil a time when the 
positive or negative conductor goes to earth somewhere else, 
when either the lampe dim down very much or brighten up 
and probably burst. Ifa resistance of the amount suggested was 
inserted in the earth connection, the chances are that the consumer 
would very soon see that something was amies, due to the tat 
pressure brought about by the eupply having to осте or go by the 
earth resistance; and, moreover, if a bell or other device were con- 
nected, as indicated, with the resistance, it would immediately show 
that current was passing by the earth circuit, 

The reason for earthing at one point is obvious if a resistance is 
to be inserted in the earth connection. For tertiog purposes it 
would be convenient to disconnect the earth connection. If earthed 
at more than one point, several resistances would be required, so 
that the joint parallel resistance should equal a resistance such that 
only two or, say, three times the normal current would flow to 
earth ; but further current is diverted over the other metal work of 
the building if earthed at several pointe. But even if a resistance 
is not inserted, the fall of potential when ап earth current flows is, 
to a great extent, on the consumer's premiscs— i.e., it is between the 
point on the sheathing at which the fault occurs and the earth, and 
it is not between the generating station and the consumer's 
premises, nor between the consumer's earth connection and the 
generating station. If several paths are given between the metal 
sheathing and earth on different floors of a building, there is, as 
before, current diverted over all the other metal work of the 
building, and such stray current may cause arcing sufficient to melt 
pipes— gas and water—and, if gas, fire will resalt. 

The resistance of the earth part of the circuit may be 
exceptionally low in Glasgow. If in other cities or towns, or in 
places where isolated plants are laid down, the resistauce of the 
earth part of the circuits is high, or where earth plates are used, and 
not the water or other service pipes, the earth circuit may form the 
resistance now advocated. Іа Glasgow, between tbe generating 
station at Port Dundas and Waterloo Street, a distance direct of 
1,000 yards, the earth resistance is approximately ‘05 of an ohm. 

Оа а private installation the maximum power possible through an 
earth or short circuit is the power of the plant, but with a fault on 
8 consumers premises in Glaegow there may be the power of 
— whole electricity works at the back of the fault for the time 

ing. 

In installations carried out with lead- covered conductors, the core 
being stranded, many faults have occurred due to a strand breaking 
and waking coutact with the lead. The contact made has been so 
good and the current so great for the instant that the lead has been 
burned clean cff from the point of the broken strand, and the fuse 
protecting tbe circuit has in some places gone and in other cases 
stood. When it has gose the lead has been melted clear of the 
strand ; testiog shows nothing; and the fuse cau be replaced. The 
installation way teem all right again, but sooner or later trouble 
will be experienced with a conductor in this state. What has just 
Wreneaid might be used as an argument in favour of solid wires up 
to No. 14 in place of small wires stranded for laad-covered cables, 


seeing that the lead covering makes the cable rigid, irrespective of 
what the copper core is. With a resistance iu cirouit with the lead 
sheathing to earth, the author feels that the current should not be so 
great asto melt away the lead at the point of contact with a broken 
strand of a smali cable. If by accident a plumber or other tradesman 
does come along and runs an earth connection across the metal sheath- 
ing, the installation will be no worse tbsn it is at present, and 
testing would show this if the sheathing is supposed to be clear of 
other earths, The comparatively enormous damage generally done 
to a small motor when one of the conductors in it goes to earth, in 
the opinion of the author, justifies putting in a resistance on the 
earthing wire to limit the current. There are already many metallic 
sheathed installations in Glasgow connected to the Corporation 
electricity mains which only require the resistance in the earth 
wire to put them in line with what is advoosted in this paper. The 
sheathing has been kept clear of all other metal work in the build- 
ings in which they are contained, by means of a strip of wood 
run throughout the installation for the purpose of cleating the pipes 
or cables to, and has been earthed at one point iu the basement. 
A resistance of about 3 ohms for а 25-ampore ins'allation, to carry 
70 to 90 awperes, will not cost more than 30s, and for a 100- 
ampere installation £2. Тһе resistance need only be one to carry 

the maximum current for, say, half a minute. 

By insulating the sheathing throngbout its run, earthing it at one 
point only, and introducing a proper sized resistance on the earth 
circuit, we have— 

1. Made it possible to make a further and im portant test at all 
times, even af. er an installation has been completed ; 

2. Increased the efficiency of the supply; 

3 Reduced the already small risk of fire from electrical 
caures; 

4. Ia no way interfered with the precautions for the safety of the 
public from shock ; 

5. Rendered installations continuously self-testiog. 

Tbe resson for insisting that fittings and Jampholders, or lamp- 
holders alone, should be insclated is given in Rule 43 of the Oor- 
poration rules in the words, which migbt break down the insula- 
tion of the lampholder.“ Another and even more important reason 
is that if the lampholders were not insulated, they would most 
assuredly break down the insulation of the lamp caps in use. Cases 
are on record where the insulation between the lamp collar aad one 
of the terminals is nz. All lamp caps on 250-volt lamps will stand 
250 volts between the two terminals, but few will stand 250 volts 
between one of the contacts and the metal collar on metal-collared 
lan:ps, or the lampholder on porcelain or vitrite-capped lamps. 
Besides, it will have been noticed that in the abnormal state of 
division of pressure between the positive, neutral, and negative 
conductors and earth—i.c., when the positive or negative main is to 
earth—it is quite possible that between one lamp contact and earth, 
if the holders are earthed, there will be at times a difference of 
pressure of 500 volts. The lamps in general use to-day are not 
meant for this, and, consequently, the simplest and the cheapest 
way is to insulate the lampholders, and remove these two dangers. 


` 


CONDENSING ARRANGEMENTS IN CENTRAL 
STATIONS. 


On the 19th ult., before the Leeds Local Section, Mr. J. D. Bailie read 
an exhaustive paper on the subject named above. Beginning with 
ejector condensers, the author passes on to jet and barometric oon- 
densers, touches on the counter-carrent princ ple, and proceeds to 
evaporative and surface condensers. Air and circulating pumps are 
also dealt with. The author states that the prevalent belief that 
there is difficulty in maintaining high vacua is quite erroneous; his 
recipe appears to be the use of common-sense in selecting the type 
of condenser, and arranging and erecting the plaut, so that tbe 
popular idea is at least excusable! A vacuum of 28 in. of mercury 
is easily obtained on full load, he says, and by means of the Parsons 
vacuum augmentor, vacua within 0:33 in. of the barometric column 
have been obtained. 

The author discusses the amount of cooling water required, and 
the quality of the water, pointing out that too often the latter is 
ignored until much money has been wasted upon plant of unsuitable 
type. He gives an instance of a cooling tower in a Sheffield steel 
works, where the water absorbed so much deleterious matter from 
the atmosphere that it rapidly corroded the tubes of the surface 
condenser ! 

Briefly 1eferring to cooling ponds and towers, the author passes 
on to the exhaust steam piping, and shows that a serious loss of 
vacuum may be incurred through valves of insufficient area. Great 
attention must be given to the jointing and drainage of the exhaust 

ipes and valves. Automatic valves should be tried every day. 

marks on snction aod discharge pipes, &c., bring the paper to s 

conclusion. Numerous illustrations are given, but are on too small 
a scale for reproduction. | 

In an appendix the author gíves particulars of a number of tests 
of condensers, with explanatory remarks. 


FUEL ECONOMY IN STEAM POWER PLANTS. 
Discussion on January 26th and February 9:h. 


Cor. Свомртои, in opening the discussion, expressed the opinion 
that electrical Hid, кше did not realise their deficiencies iu respect 
of matters of combustion. He eulogised Mr. Booth's excellent work 
in this connection, from which he bad personally benefited. The 
paper offered valuable opportunities for criticism, and on one or 
two points he disazreea w.th the authors. The latter were quite 
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right in their views on furnace construction—water-tube boilers 
particolarly had suffered from mistakes in getting. There was а 
prevalent idea that it was impossible to prevent smoke without intro- 
docing excess of air; bat he thought refractory furnace linings bad 
solved the question. He referred to power plant in Calcutta, where 
bad Bengal coal was used under water-tube boilers; the authors’ 
suggestions ae to furnace construction had been followed, and 
smokeless combustion had resulted. He believed that thermal 
storage would be of the greatest advantage at times of peak load, 
altbough the resulting economies could not altogether be explained, 
some 300 per cent. extra work being obtained from a boiler when 
only 25 was expected. Thermal storage had in practice reduced the 
coal consumption at one generating station from 4 lb. to 2:9 Ib. 


unit. He thought Mr. Booth still hankered after the 


ire boiler, although he was now agreed that the water-tube 

boiler offered exceptional facilities for combustion. The travelling 
grate poeseseed marked advantages when dealing with varying 
fuels and percentages of ash, far mora so than the enclosed grate. 
He believed that the steam engine would keep up with the internal 
combustion engine if engineers would employ high enough tempe- 
raturee. Referring to superheat, it not only dried the steam, but 
had enormous advantages in preventing leakage past eliding sur- 
faces, and, furthermore, he contended that it was not responsible 
for eut surfaces. av sometimes suggested. 

Mr. H. L P. Boor referred to his grease separators at Tun- 
bridge Welis station, where he used his hotwell water directly in 
the boiler, losing, however, 5 per cent. of the volume. Не further 
mentioned an arrangement he bad adopted for boiler feeding, the 
feed water being led into trays suspended in the steam space of the 
boiler, where it was heated up to boiler temperature, and also 
deposited impurities, He commended the idea of providing an air 
lining to boilers and deprecated the idea of a works staff conducting 
experiments on five gases &c. He considered the Lancashire 
boiler of great valne in the central station for steady work; the 
water-tube boiler was useful on account of ite rapid steam- 
ing properties, whrn used in conjanction with the former type. 
He bad found tbat the removal of the mid-feather for the purpose 
of fixing а superheater in the downtske at the rear of a boiler led 
to difficulties. Chesp fuel in his opinion was not economical if 
beavy railway rates bad to be paid on it. In his experience, with 
plant using steam superheated 150° F., he had not obtained more 
than 18 per cent. saving in comparison with ordinary saturated steam, 

A representative of Мевте. Crosfields, of Warrington, con- 
frmed the authors’ views in regard to the treatment of feed 
water. The Mersey water required daily analysie owing to its 
great variations in hardnesr. А little oil in the feed water was not 
objectionable, providing the water was alkaline. In his opinion 
18 per cent. of carbonio acid was a suitable proportion for flue gases, 
bat not more, except with hot air furnaces. He agreed with the 
acthors’ remarks on fuel ‘esting, and described a system of super- 
heating employed with the Lancashire boilers in bis firm's works, 
where the flue gases were passed over the boiler tops, in specially 
arranged flaer, en route to the chimney, resulting in a gain of tome 
7 per cent. superbeat 

Mr. Dnurrr HarPIN'S remarks were, unfortunately, inaudible to 
the maj 1ity of the members; we gathered, however, that } e was in 
agreement with the authors in their suggestions as to the treatment 
of feed water, elimination of oil, &c, but could not understand 
their statements in regard to the use of sine in boilers. He 
demonstrated that heat transmission through boiler plates increased 
in greater proportion than the increase of temperature, and sup- 
ported the amthors' contention in regard to the use of cheap fuel in 

to dear, as also their remarks on radiation from stean: 

sand air leakage through the grates of mechanical stokere, but 
considered that the trough arrangement described by the authors 
for preventing air leakage through chain grate etokers would be very 
dificalt to work satisfactorily. The controllable saperheater 
was & very good thing, but he was afraid that the complication of 
the joints was an objection, as also the possible depositirg of lime 
in the pipes, if the water were not properly purified. He was in 
agreement with the authors in regard to steam production, but it 
sppeared to bim that much higher furnace temperatures were 

posible than those given by the autbors on page 25. 

Mr. J. B. RoegwrHAL opposed Col. Crompton’s “dismal views 
aa to the central station engineer's knowledge of combustion. 
matters, He considered that the results obtained with thermal 

-orage at the Kensington station only proved what would seem 
thecretically possible. Turning to the paper, trained men, in bis 
opinion, were not necessary for fuel, water or gas analysis; neither 
was there such a lack of koowledge of furnace design as the authors 


seemed to suggest, judgiLg from the results obtained. He declared 


positively that mechanical stoking was the only cure for smoke, 
jedg ng from his 25 years’ experience, for no furnace design would 
cure smoke with smcky fuel. He consi^ered that more trouble was 
experienced from excess of air with hand firing than with 
mechanical stokers; the latter were now provided with devices 
which ensured the production of from 10 to 12 per cent. of СО». 
Не could not agree that there was no tbermo-dynamio gain in 
ssperbeat; the minimum saving of fuel at Hampstead since they 
introduced tbe superheater was 10 рт cent. He concluded by 
ezprewing the hope that no one would be misled by the erroneous 


irr given by the authors. 

H. N. Borzaxp, apparently through some misunderstanding, 
attacked tbe authors’ position in regard to the use of batteries. He 
opposed the sugg: stic n that expert manipulation was necessary for 
Све gas analysis, &c. With regard to the authors’ suggestions on the 
vee of express boilers, they required special firing, and ordinary 
water-tube boilers were sufficient for ordinrary work. Air leakage 
through the brick setting of water-tube boilers, he attributed to the 
great heat preduced, also to inefficient methods of fixing ironwork, 


&3 His company built up the fire-brick lining separate from the 
vuter brickwork; the lining did not last во long, but was far easier 
to repair. He offered the suggestion that a second brickwork shell 
round the boiler, giving an efficient air insulation, wouldiibe an 
improvement. With regard to chain grates, he had found tbe u 
absolutely smokeless, and his company only found it necessary to 
clean them once a week. The Roney stoker, which he took it 
was the inclined grate shown by the authors, directly contradicted 
their rules for setting, and be mentioned that the Mersey 
Railway Oo., who used that stoker, were constantly being prosecuted 
for emoke nuisance He agreed with the authors’ remarks on the 
Ados recorder, he used it regularly, and found it was conducive to 
economical working; they usually obtained 12 to 14 per cent. of 
CO, He found that the recorder needed weekly checking. 

Mr. Leon GasTER suggested that the authors had neglected the 
кыа of liquid fuel, and offered to communicate further 
remark:. 

Mr. W. M. Monpzy, referring to heat radiation losses, stated tt at 
he had fouo the radiation loss on a transformer case at a tempera- 
ture of 40° Е. was equal to 1 watt per 3 sq. ia., or some 420 unite 
per year per square foot. 

Mr. W. Н. MorgswonTH commented on the fact that the authors 
did not refer to the use of pulverised coal ; in certain tests which he 
bad carried out there was a marked gain in «ficiency. Owing to 
lack of time he aeked to be allowed to communicate further parti- 
culars of the results obtained. 

Mr. W. О. Тномвон expressed the opinion that 16 was impossible 
to prevent smoke when starting up or taking off large banks of 
boilers, notwi:hetapding the use of chaia grate stokers. 

Mr Roruven Моввлт thought the authors had not given power 
station engineers credit for what they had done; it must be remem- 
bered that engineers could not afford to experiment when putting 
down new plant. Referring to the пзе of glazed brick casing for 
boilers, he stated that it cost 12 per cent. more than ordioary brick. 
work, but it largely prevented leakage, and gave good heat 
insulation. The outside temperature of the glazed brick casing was 
140° F. in certain boilers with which he was connected. Не agreed 
with otber speakers that chain grate stokers in actual practice did 
not prevent amoke. 

Mr. W. Н. Воотн, replying to the discussion, refuted the idea 


that he was o»posed to the water-tabe boiler. Some 20 years ago, 


when the Babcock & Wilcox boiler was intróduced into this country, 
it was largely composed of cast-iron, while English engineers were 
agreed on the necessity of using mild steel for boiler-construction 
work. Water-tube boilers rarely had furnaces which would burn 
bituminous fuel, but now he felt justified in considering that the 
water-tube boiler had, in fact, come round to his ideas It was 
satisfactorily constructed, and provided with much improved 
fornaces. In regard to mechanical stokers, he had had some seven 
years more experience than Mr. Rosenthal, and did not hesitate to 
affirm that they were not a smoke preventative. Mr. Holland had 
criticised the inclined grate illustrated in the paper. It, however, 
was not the Roney stoker, as suggested, but was a good design for 
such apparatus; this, however, did not affect the furnace con- 
struction shown in conjunction with it. Further, in reply to Mr. 
Holland, he pointsd out that he had not deprecated the use of 
batteries, as they bad great possibilities, and that leaky stop valves 


-were not necessary for cylinder warming—a bye-pass valve would 


do it much better. With regard to superheating, the controllable 
superheater pave а much more stea"y temperature, and a higher 
mean tempera ure; the water contiol practically damped out tie 
xtreme and cangerously high fluctuations of temperature. 


DISCRIMINATING RELAYS AND CUT-OUTS: 
A FURTHER REJOINDER. 


By M. B. FIELD. 


ТІ reap Mr. Andrews’s reply to my recent article on Dis- 


criminatiog Cut-outs and Relays” with great interest, and 
have to thgnk him for the trouble he has taken, and the 
courtesy he has shown, in replyiog to the various pointe in 
my Paper. | P 

The experiments Mr. Andrews describes are very interesting 
as experimenta, but 1 cannot consider them in any way as 
a refutation «f my argument. Partly in view of the vague 
and undefined sense in which Mr. Andrews uses the phrase 
* reverse-current," and also in order to avoid all possibility 
of my being misunderstood, I very carefully explained in 
my article the exact sense in which I employed the terms 
„forward and reverse current, and [ must. still adhere 
to my statement that no amount оѓ furward-current should 
operate a discriminating relay. 

Mr. Andrews, in the last paragraph of his “reply,” 
heartily endorses this recommendation, although, curiously 
enough, the whole of the previons matter is in contradiction 
thereto. When reading the last paragraph, I was so sur- 
prised and puzzled, that 1 was compelled to re-read the 
statements preceding that paragraph to see if [ could poe- 
sibly have construed them in the “ reverse direction. 
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Take the experiments Mr. Andrews mentioned, where be 
broke the field circuit of an alternator with the engine stop- 
He states that his cut-out operated, and that 
the wattmeters rotated in a forward direction, showing tbat 
there was a forward current, and yet he entirely endorses my 
opinion that a discriminating relay or cut-out should be во con- 


valve open. 


structed that it will not be operated * by any amount of 
forward current.” In the circumstances cited, a wattmeter 
relay certainly would not operate, and, indeed, should not. 
Why should it? 
circumstances, constituting a semi-dangerous or undesirable 
condition, is not sufficient ground per se for a so-called 
reverse-current relay to operate. This semi-dangerous con- 
dition must also be accompanied by reverse current before 
the relay will act. There are a hundred and one possible 
combinations which constitute dangerous conditions where 
we do not expect a reverse-relay to act, and do not attempt 
to make it do so. I should no more expect a discriminating 
relay to operate under the conditions Mr. Andrews describes, 


than I should expect it to take care of a short-circuit on the 


bus-bars. 

In writing my article, I had no intention of a deliberate 
onslaught on Mr. Andrews’s cut-outs, but the challenge 
involved in his reply comptls me to state some points inten- 
tionally omitted in my article. 

In Mr. Andrews's relay, under discussion, the shunt cur- 
rent is thrown back tbrough an angle Ө behind the supply 
E.M.F. of the circuit, and the designer recommends the 


value 45° for thisangle. In the accompanying clock diagram, 


о v represents the current in the shunt coil of the cut-out, . 


o E the supply E.M.F. A current, therefore, which leads the 
supply E.M.F. o E by less than 90 — @ degrees, or lags by 
Jess than 90 + 0, has a component in the same direction as 
o v, and any current lying between these limits will not 
operate the cut-out. A current leading by more than 90 
— 0, or lagging by more than 90 + 0, will have a 
component in the opposite direction to о v, and will actuate 
or tend to actuate the cut-out. 

We have then a current lying between the limits o P and 
о о that will operate the cut-out. but this is a forward 
current with respect to the supply E M F. o x. We further 
have current lying between the limits o P’ and о O that will 
not operate the cut-out. Thie, again, is a reverse-current 
with respect to the supply E.M.F. o x. These two con- 
ditions are diametrically opposite to those which admittedly 
should determine the action. In the first case we have a 
discriminating relay which will open circuit if a generator 
supplying power in parallel with others be sufficiently under- 
excited to cause it to work with a forward leading current of 
7 power factor,“ or less, and in the second place, will not 
open the circuit if the generator be over excited and the 
steam to the engine be partly or wholly cut off so that the 
generator is ee a motoring current of power factor 7 
or less. This is what I referred to in my article when I 
stated that the introduction of the spurious phase difference 
0 was undesirable. I am afraid the confession of relays of 
such morality would be: —“ We have left undone those 
things which we ought to have done; and we have done 


* Adopting Mr. Andrews's recommendation to adjust the value of 0 
to about 45°, it is only necessary to manipulate the excitation of the 
generator, so that it is supplying power with a leading current of 
power factor “7 or less, to cause the current to lie within that region 
throughout which the cut-out is more or less operative, according to 
the delicacy of the mechanism, the region being that between o p 
and о о in the diagram. 


The mere occurrence of a combination of 


those things which we ought not to have done; and there ig 
no health in us." 

Mr. Andrews will perbaps ask bow I would deal with the case 
he mentions. То this I reply that, not the relay, bnt the 
switchboard attendant should deal with it, because, as indicated 
in the footnote, an exactly parallel case may arise of the 
generator supplying forward leading current without the field 
failing, when it would be undesirable to open tbe circuit. 

The machine with a failing field is at once detectable by 
the readings of the field ammeter. The excess current flow- 
ing (50 per cent. in the case in question) ie, in general, 
not dangerous. Idle current ammeters connected to the 
machines will also be found to give most valuable informa- 
tion in similar cases. 

As a general rule, however, if two machines be running in 
parallel at full load and the excitation of one be cut off, it 
will run out of step, the governor will cut off steam, reverse 
power will flow, and the wattmeter relay, if properly con- 
structed, will operate. If the machine does not ran out of 
step there is no reason, эв far as I can see, why it should be 
immediately cut out of circuit. Possibly the failure of the 
field circuit may be due to a cause which may be immediately 
remedied, but if this is not so, the switchboard attendant can 
deal with the emergency as above explained. Jn the course 
of my experience I have seen, on more than one occasion, the 
field switch of a loaded generator opened by mistake, and, 
as the generator did not run out of step—simply closed 
again. In those instances it certainly was fortunate that no 
Andrews cut-out was in circuit to immediately interrupt the 
supply of the temporarily failing generator. 

Mr. Andress tells us, further, that many years ago he 
started off with the idea that a reverse power relay was all 
that was necessary, but that the result of the intervening 
years’ close study of the matter has forced upon him the 
conviction that something more” is wanted. Mr. 
Andrews considers that he has now filled the gap of this 
something more by means of the spurious phase displacement 
which makes the cut-out operate with a forward leading 
current of 7 power factor, or less. One would almost think 
that Mr. Andrews considers he bas, as the result of several 
years’ work, invented a unique mechanism to perform 
functions which are peculiar to it and incapable of imitation 
by any other device. What he has done is :— 

1. To give up the delicate relay for the less delicate 
cut-out. 

2. To introduce the phase difference. 

Now, it is evidently just as easy to introduce this phase 
difference, if required, into the wattmeter relay, as in any 
other device, and hence I fail to see the justification of Mr. 
Andrews’s condemnation of the wattmeter relay. As a 
matter of fact, by the introduction of a phase difference, the 
Ferranti relay can be made to perform precisely the same 
functions as those claimed by Mr. Andrews; but, the Ferranti 
relay would then have all the disadvantages possessed by the 
Andrews cut-out, with the single exception of the want of 
delicacy. After all, to end the discussion, let us suppose 
that the question whether the relay should operate with a 
leading forward current at all is a matter of opinion. In 
this respect it is most comforting to me to have Mr. Andrewe's 
assurance that my opinions are not only in concert with 
those of all novices; but also with those of American and 
Continental designers of experience. Mr. Andrews’s position 
in the matter is, I confess, somewhat mystifying, for, while 
endorsing my opinion that the relay should not work with 
forward-current, he strongly advocates his cut-ont because 
it does do so. The only explanation I can offer is, that Mr. 
Andrews would define forward and < reverse-current ” in 
another way to that which appears to me to be the only 
possible way, and which I stated as clearly as possible in my 
article; and also that he had not sufficiently appreciated this 
definition before endorsing my opinion. If so, we are, of 
course, arguing at cross purposes, and further discussion is 
idle until each appreciates the fundamental definitions of 
the other. | 


Imports of Foreign Telegraph Cables.—The value of 
the foreign telegraph cables and apparatus imported into this 
country during January last amounted to £5,913, as contrasted with 
£6,464 in the preceding month, and £3,749 in January, 1904. 


. 
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CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
май the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


Arithmetic Absurdities and other Things. 


I notice the following passage in the Pall Mall Gazette 
of the 11th inst. under the heading of ‘ Arithmetic 
Abenrdities ” :— | 

“Sir Oliver Lodge is soundly anxious that multiplication 
should no longer be synonymous with vexation, tbat the 
гаје of three should puzzle children less, and that practice 
should no longer drive them mad. The terms of arithmetic 
at present in use, he says, are ‘the worst things ever con- 
cocted by a nation emerging from semi-barbarism,’ and 
make of the science ‘the most absurd of the complexities 
of pretended commerce.’ It is undoubtedly the case that 
arithmetic is made much more repulsive and difficult than it 
need be by its cast-iron jargon, and that any amount of 
children’s time and brain labour is wasted that might be 
saved by more rational methods. But there is one most 
appalling waste of time that all of us have undergone, and 

it does not lie in the power of teachers to save unaided. 
We mean the awful complexities of * compound ' sums and 
reduction in England. On the happy Continent, where 
decimal coinage and weights and measures prevail, all sums 
are ‘simple,’ and there is nothing but a little ticking off of 
centimes from francs, for instance, to be done. Here the 
five-and-a-half-yards-one-rod-pole-or-perch, the 1,760-yards- 
one-mile, the impcssibilities of square measure, and the con- 
fusion confounded of avoirdupois, apothecaries’, and Troy 
cost a needless slice from every child’s lifetime.” 

What is the objection to the terms of arithmetic at present 
in use? Why do they deserve such sweeping condemnation ? 
Is there more “cast-iron jargon” about arithmetic than 
about grammar? Technical terms cannot be altogether dis- 
pensed with in the study of any science. Most arithmetical 
terms are words in common use (¢.9., sum, difference, product, 
measure, &c.), and should, therefore, be more easily under- 
stood by children than the technical terms of moet other 
eciences, which require a knowledge of Latin and Greek roots 
before they can be properly understood. Perbaps this is 
why so few teachers of arithmetic seem to think it necessary 
to teach children to give accurate definitions of the terms 
they are constantly using. In otber eubjects, geography, 
grammar, &c., whenever a new term is introduced, its mean- 
ing is explained and its definition learnt by the pupils, and 
the learning of these definitions forms an important item in 
the study of the subject. Yet in arithmetic, where accuracy 
and clearness of thought are moet, essential, this elementary 
step is almost entirely neglected. It is quite true that “ any 
amount of children's time and brain labour is wasted that 
might be eaved by more rational methods," but this is due, 
not to the terminology of arithmetic, but to the fact that 
rule-of-thumb methods of teaching are used instead of 
rational methods. 

In the introduction to the Science and Art of Arith- 
metic,” by Sonnenschein & Nesbitt, we are told that “ the 
aim of the authors is to lead the student to the discovery 
of the several rules by some path such ss an criginal dis- 
coverer might have travelled.” How many teachers of 
arithmetic base their teaching on this principle? With 
regard to the “awful complexities of compound sums and 
reduction in England,” I should like to ask what need there 
is to inflict the barbarities enumerated upon children in the 
elementary steges of arithmetic? There is little difficulty 
about money sums, and the sums dealing with weights and 
measures should be confined to the weighta and measures in 
daily and general use. Why should в child of nine or ten 
be worried with tables only required in certain trades and 
Professions? Square measure and cubic measure belong 

properly to the study of mensuration, and should not be 
entered upon until that stage is reached. It is utterly 
irrational to expect children to multiply and divide by such 
quantities as 5) or 30} before the study of fractions has 
even entered upon. Each fresh step should follow 
naturally and logically from what has gone before, and its 


modus operands should be elicited from the pupils through 
their previous knowledge. 

Another rule which involves a moet deplorable waste of 
time and brain work is practice—more especially compound 
practice. The name was probably bestowed upon it on the 
lucus а non lucendo principle, for it is difficult to imagine 
time being wasted upon it in the counting-house. In many 
class- books it is introduced before vulgar fractions, notwith- 
standing the fact that it is based on the use of the aliquot 
parte of various units, and that in moet compound practice 
sums (unless they have been carefully prepared with a view 
to the avoidance of such inconveniences) we get troublesome 
fractions of a penny, which become more and more intricate 
with each successive step in the working. In one class-book 
in fairly general use, and in which both practice and propor- 
tion precede vulgar fractiong and decimals, the following 
suggestion for overcoming this difficulty is put forward in 
all seriousness :— 

* When, in examples like the following, fractions occur in 
the partial values, they may be reduced to decimals correct to 
two or three places, and the last decimal place in the answer 
rejected." This is followed by a model sum, in which the 
awkward remainders are expressed as decimals of a farthing ! 
The child that could follow these directions without a 
knowledge of decimals would indeed be an infant prodigy. 

But why should such stumbling blocks be deliberately 
placed in the path of the children? What need is there for 
them to attempt at this stage to solve commercial problems 
that cannot be worked by the rules they bave learnt? Such 
problems belong to a much later stage, and by the time that 
stage is reached, it is to be hoped that some better method 
than compound practice will suggest itself for dealing with 
them. 

In a report submitted by a Government inspector some 
years ago, we read :—‘ The progress made in arithmetic 
is out of proportion small in comparison with the extra- 
ordinary labour bestowed upon it, a result which I attribute 
less to the intrinsic difficulty of the subject than to the 


. manner of teaching it.” 


The blame does not rest entirely with the teachers in this 
matter. They, as well as the children, would be only too 
glad to be relieved of the burdens imposed upon them, but, 
as long as such absurdities find a place in text-books and 
in examination papers, teachers must make an effort to belp 
the children to grapple with them. 

The time wasted in this manner might be utilised to far 
better purpose in going through each section of arithmetic 
(integers, vulgar fractions and decimals) twice instead of 
once, the first time dealing only with general principles and 


simple applications, and the second with fuller details, 


improved methods and more extended applications, these 
applications, however, being strictly limited to what can 
fairly he included in the section in band. 

In the same issue of the P.M.G., Sir Oliver is re- 
ported to have expressed the opinion “that in teaching 
music very little progress would be made by restricting a 
pupil to scales id exercises. The pupil should be taken to 
concerts as early as possible.” 

Is Sir Oliver Lodge so great an authority on music as 
he is, for instance, on wireless telegraphy ? I believe he, 
and most of his fellow professors, look upon the Charlotten- 
burg Reichsanstalt as ¢he example we in England should 
follow if the Old Country wishes to be in the forefront of 
science, At all eventa, the Reicheanstalt was much quoted 
at the dinner of the Junior Institution of Engineers last 
Saturday. In Berlin, the Academy of Music over which 
Dr. Joachim presides, is said to be all for technique; and 
how does Sir Oliver think the embryo pupils who, at an early 
age, are taken to concerts to listen to all that is best in the 
Divine Art are ever to play what they hear if scales and exer- 
cises are not so rigorously enforced during their pupilage 
as to ensure perfect technique ? 

Can we not improve upon our musical education, as well 
as upon our scientific methods, by taking а lerson from 
Germany ? — 


Life Insurance for Engineers. 


I have lately made inquiries about insuring myself for а 
small amount egainst accidents, Three risks are given; 
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ordinary, medium, and hazardous, but on making application 
under the last named, J was informed that I came, as a 
mecbanical and electrical engineer, under a fourth class, 
called the extra-hazardous risks, and should have to pay 
about double the amount of the ordinary risks. 
I am an engineer-in-charge at a large generating station, 
- an abstainer, and have never had any serious illness. I should 
be glad to know what terms other fellows in the same position 
as myself insure on ? 
. E. N. 


Private Mains Across a Street. 


I am in charge of an isolated plant, and we have other 
premises across the street, which we should like to have lit 
from our plant. Can we carry our cables overhead across 
the street? Ifso, at what height from the street level ? Are 
there any restrictions contained in the electricity supply Bill 
of our corporation to prevent us from carrying our cables 
across to our other premises ? 

Nemo. 


[This is an oft-recurring question, and one of very general 
interest. “Nemo” is perfectly at liberty to carry mains 
асговв the street, to supply not only his own premises, but 
also those of any other person who is willing to take a supply 
from him. The only conditions are :—That he complies 
with the Board of Trade regulations as to mode of suspension, 
&c.; and that he obtains the necessary wayleaves from 
private owners whose property is crossed by the overhead 
mains. The Corporation cannot interfere with him or with 
his cables, unless it happens to come under the second con- 
dition named above—that is, unless it owns the freehold of 
the roadway. The cables must not be less than 30 ft. from 
the street level (in London, 35 ft.). Nothing in the Cor- 
poration Electric Lighting Act can affect *Nemo."— 
Eps. E.R.] 


Water-cooled Rheostat. 


I bave read with much interest the letter of Messrs. Н. 
. Lea & Sons in the ErEcTRICAL Review of January 6th, 
1905, concerning directly water-cooled resistance wires, and 
. a8 I bave had some experience in this line, I beg to make some 
remarks upon this subject. 

As to the directly water-cooled resistances, I know from 
my own experience that they have been used for many years 
by one of the greatest electrical concerns in Germany as a 
cheap and effective means to load dynamos on their trial 
‚ tests, and the dimensions of the iron wires in relation to the 
current check fairly well with the values found by Mesers. 
H. Lea & Sons. The observed diecrepancy between the 
* theoretical current " and the actual one is due to the heat- 
. ing of the iron wire, which effecta a rapid increase of 
the resistance. It is obvious that there must be a consider- 
able drop of temperature between the wire and the 
water in order to force so great an amount of heat 
units through the small surface of the wire into the cooling 
liquid. In the cases referred to by Mesers. H. Lea and 
. Sons, the rise in temperature of the wire above the tempera- 
ture of the water is about 380°, total 450° Е, I take occasion 
to remark that it is quite erroneous to figure resistance 
wires, &0., upon a certain current density, unless a sliding 
scale is used, as the radiation and convection of heat depends 
‚ from physical reasons upon the surface of the wire. It is 
well known that resistance tapes are able to carry more 
current with the same rise in temperature than wires with 
circular cross-section, both supposed to have the same crogs- 
· sectional area. From the three tests, the following © cooling 
surfaces per KW." have been calculated :-—6°8 sq. in. per KW., 
. 8:0 8. in. per KW., 10°1 sq. in. per KW., corresponding with 
the current densities 25,300 amperes per sq. in., 176,000 
amperes per sq. in., and 56,000 amperes per sq. in. For 
pressures up to 500 volts, and not too much mineralised 
water, the leakage current through the water, and therefore 
the electrolytic effect upon the wires, is not very great, 
provided that the arrangement of the resistances does not 
encourage these stray currents, but above this voltage much 
difficulty may be encountered. However, I remember a case 

where the leakage currents were so great, although the 
pressure was comparatively low, that the wires were com- 


pletely deteriorated after a few hours’ run. For trans- 
portable testing resistances a more substantial arrangement 
has been made by winding the resistance wires on porcelain 
cylinders, immersed in a watertank. By arranging the 
cylinders in parallel connection, the load can easily be , 
adjusted, The cooling surface of these cylinders is about 
6 sq. in. per KW., a value which checks with the average of 
the corresponding values, calculated from the three testa 
referred to by Messrs. Н. Lea & Sons. 
Fred. E. Meurer. 


Nan Francisco, Cal. 
January 29th, 1905. 


Discriminating Relays and Cut-outs. 


I bave been interested in the recent correspondence relating 
to diecriminating relays and cut-outs, and note that there 
appears to be an apparent want of logic in Mr. Leonard 
Andrews's comment on the Bristol test. 

In the teet referred to—tbat is, on 8 generator with a 
failing field, and steam supply maintained—Mr. Andrews 
states that the gc vernor was unaffected, from which it would 
be inferred that full sleam admission was maintained. In 
any event, power was delivered by the faulty generator. This 
fact is borne out by the fact that the wattmeter in tbe Bristol 
teat revolved in the rame direction as when the generator wes 
acting normally. From this it is conclusive that the current 
delivered from the faulty machine was not a leading current 
of 90°, as explaired by Mr. Andrews in his paper recently 
read before the Institntion of Electrical Engineers (Man- 


- chester Section), which condition his relay had been specially 


designed to mat. He would appear to have considered the 
unpractical condition of generators operating in parallel 
with no external load, and running in perfect synchronism. 
Mr. Andrews spparently fails to appreciate the condition of 
affairs which exists when two alternators are ron in parallel, 
one excited normally, while the field winding of the other is 
open-circuited, but has ita field produced by the magnetising 
effect of the armature currrent supplied from the normally 
excited machine. It is quite possible to operate two machines 
in this manner, provided they bave a fairly high armature 
reaction, In fact, two identical machines having sufficient 
margin in field ampere-turns may be operated under the 
above conditions at fall terminal voltage, and cope with an 
external load. 

Thus it is evident that, if Mr. Andrews's relay were used 
in connection with generators of large armature reaction, 
and under certain conditions of external load, it would 
prove inoperative when the generator field failed. 

In conclusion, it might be mentioned that Mr. Andrews's 
discriminating тејау is really a phase indicator, but an 
inaccurate one, and very restricted in its operation. It would 
appear to be far more satisfactory to adbere to an accvraie 
form of wattmeter relay, and, if necessary, provide a 
Separate direct-current device to deal with the queation of 
failing fields, than to adopt an inaccurate form of phase indi- 
cator which possesses the doubtful advantage of dealing with 
the question of a generator with a failing field under given 
conditions as to armature reaction and external load. 


H. Pierson. 
Manchester, February 18th, 1905. 


To Charge Engineers. 


The interesting discussion on the relative merita and status 
of the engineers-in-charge at electric light stations baving 
closed, I would ask your kind permission to allow me to 
draw tbe attention of all such engineers to the ** Association 
of Engineers-in-charge," who hold their meetings at the 
St. Bride Foundation Institute, Bride Lane, E.C. 

The membership roll contains the names of engineers-in- 
charge of hospitals, asylums, hotels, workliouses, infirmaries, 


„saw mills, public baths, waterworks, factories, breweries, 


soap works, &c., and also a few electric light stations. 
The papers that are read at the Association meetings 


cover а wide field, and are, as far as possible, thoroughly 


practical, and when printed, they remain valuable for refer- 
ence, The Association makes the reading and discussion of 
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papers ita chief aim, for the members realise that unless they 
progress with the times they will be left behind in the engi- 
weing world, and no man worthy of being called an 
Engineer - in- charge can afford to reduce bis chance of 


wess., Visits are made to various works of interest, so 


that each can note and realise the immense atrides the 
engineering community is making in every direction. 

Every endeavour is made to bring the members together 
to talk over their difficulties and во assist each other. 

The governors of the St. Bride Foundation Institute allow 
the members the privileges attached to membership of the 
Institute, thus enabling them to meet at any time within the 
building for educational or social purposes. 

There must be some hundreds of engineers-in-charge at 
the electric light and power stations scattered throughout 
the United Kingdom. 

Who amongst them will form themselves into a deputa- 
tion to rr eet the Council of the Association of Engineers- 
in-charge, so that some agreement may be arrived at 
whereby all qualified men can have the pleasure of com- 
bining with their fellow engineers-in-charge to mutual 
advantage ? 

You, sire, have assisted the Association of Engineers-in- 
charge’? in many ways in time past. May I ask for your 
kind interest in furtherance of the object I have in view ? 


Arthur Davey. 
London, February 11th, 1905. 


[We have pleasure in inserting this letter —Ерх. E.R. | 


Electric Winding Gear in Collieries. 


I hear from a conespondent abroad that a colliery in 
Wales has recently installed an electrical winding gear for a 
deep shaft. Perhaps one of your readers could kindly tell 
me whether this is trne, and where the colliery is situated. 


| W. 0. Rooper. 
Westminster, 8.W., February 7th, 1905. 


A Correction. 


In your last issue, in your description of the electrical 
installations of the Natal Government Railways, South 
Africa, we note you state that the contract for the station 
equipment was placed with Messrs. Davey, Paxman & Co., 
of Colchester. 

We beg herewith to make a slight correction. The 
contract for the boilers and boiler bouse equipment was 
placed with Messrs. Davey, Paxman & Co., but the contract 
for the whole of the station equipment, comprising engines, 
generators, switchboard, piping, condensing and cooling plant; 
was placed with our firm. 

Bruce Peebles & Co., Ltd. 
Воглнр 8. PosTHEIM, Managing Director. 


[We regret the error, which it was not in our power to 
prevent, —Eps. E. R.] 


The First Incandescent Electric Lamp ? | 
I havea lamp in my possession, which, I believe, is one of 
the first electric incandescent lamps made. The length of the 
lamp over-all measures 8} in., the stem is 5} in. long and 4 
in, diam., the bulb is 3 in. long and 2 in. diam. The platinum 
wire forms a loop at the end of the stem for external contact 
and passes through fine glass tubes to the bulb, and is then 
lapped round the filament. 
d you, or any reader, give me any information as to 
the date and maker of the first lamp made ? 


A. W. Reed. 
Shrewsbury, February 12th, 1905. 


Arc Lighting in the City. 


_ With reference to the “flame” arc lamps put up in the 
vicinity of the Mansion Honee, respecting which а notice 
recently appeared in the technical papers, it has no doubt 
exsped the notice of the City lighting authorities that the 
arc lamps which have been fitted up are of German manu- 


facture. In view of the present state of trade, it seems 
rather peculiar that the premier city of the Empire should 
have to go abroad for arc lumps to light its streete, when 
there are in this country numbers of manufacturers of Aigh- 
class arc lamps, both “flame” and otherwise, who would 
be only too pleased to submit most satisfactory lamps for 
practical test on the streets, more particularly because, in 
this case, if the trials prove satisfactory, no doubt a very 
large number of the lamps will be required. 

Thanking уоп in advance for the insertion of this letter 
as a matter of public interest. 

Observer. 


One-sided Specifications. 


Enclosed I beg to hand you extracts from specifications 
for the electric lighting of a church. 

You will observe that the powers demanded by the con- 
sulting engineer are absolute. There is nothing be may not 
do or leave undone. I think it a great pity that consulting 
engineers should be allowed to issue such specifications, and 
itis very much to be deplored that contractors are to be 
found who will enter into contracta with such specifications, 
having absolutely no means of redress in the event of any 
diepnte arising. 

In my opinion, it is high time the Institution of Elec- 
trical Engineers proceeded to draw up some regulations or 
suggestions which would control the actions of some of 
their members. | 
Fair Play. 


[The extracts above-mentioned certainly endow the con- 
sulting engineer with absolute dictatorial powers, and are 
not in harmony with the model conditions which the 
Institution has already drawn up.—Eps. E. R.] 


Electrolytic Rectiflers. 


I have read with interest about the tests conducted by 
Mr. Horace Boot on a Nodon rectifier, but there is one point 
which seems contrary to my experience with electrolytic 
rectifiers of various types, namely, tbe statement tbat, 
provided the aluminium plates are lifted out of the solution 
when the current is switched off, there is no heavy rush of 
current when the rectifier is switched into circuit again. 
Now, in my experience, which I may say has been a very 
extensive one, unless a resistance is placed in circuit with the 
valve on the alternating current tide, there is always a rush 
of current on starting, and this necessity forms one of the 
great disadvantages of such electrolytic rectifiers, at least in 
those cases when the apparatus is entrusted to the charge of 
а man ignorant of electrical matters. 

It has been shown, theoretically and practically, that 
although the thin coating of aluminium hydroxide which is 
* formed " on the anodes may be perfect, this, by itself, does 
not prevent the rush of current when starting the valve, but 
that, the * sealing " property of such rectifiers depends to a 
large extent upon the formation of a gaseous sheath, which 
of course disappears every time the plates are withdrawn 
from the solution. 

In a properly constructed aluminium cell it should be 
possible to leave the anodes permanently in the electrolyte, 
whether the current be “on” or off, and this condition 
becomes of first importance when using such aluminium cella 
as condensers for resonance or capacity work, an application 
which may assume some magaitude in the near future. 


A. W. Isenthal. 


I read, with a great deal of interest, Mr. Root’s account 
of the tests he made ou the Nodon " rectifier. I should 
like to know if Mr. Boot thinks it would be any advantage 
to inserta coil of negligible resistance and high self-induction 
in series with the direct-current circuit. 

Such a coil would greatly smooth out the current curve, 
by reducing the maximum value without sífecting the root 
mean square value. Thus, I suppose, a larger chargiog 
current could be used without injuring the cells. By 
designing the coil with a variable air-gap, the coefficient cf 
self-induction could be kept fairly high through a large 
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variation of load, so that the same coil could be used for cells 
requiring widely different rates of charge. 

Perhaps some of your readers can tell me whether anyone 
has used an oscillograph to ascertain the quantity of elec- 
tricity which is required per square foot of lead surface to 
form the film of phospbate of aluminium and zinc. It 
appears as if the cells which are being charged would have 
to furnish а small reverse current (sufficient to form this 
insulating film) every time the alternating E.M.F. passed 
throngh its zero position. 

Further, up to what pressure is it possible to work such a 

rectifier with single cells, and is it possible to work above 
that pressure by replacing each cell by two or more in 
series? 
. The reply of the E. P. S. Co. to Mr. Boots query ів 
especially interesting, as previously it was commonly accepted 
that the effect of a charging current which varied periodi- 
cally between zero and a maximum was to disintegrate the 
plates. 


W. F. Wolfe. 
Preston, February 18th, 1905. 


Homopolar Dynamos. 


Your abstract of the paper read by Mr. J. E. Noeggerath, 
before the American Institute of Electrical Engineers on 
January 27th, cannot fail to be of great interest to designers 
of dynaro-electric machinery. 

The General Electric Co. is to be congratulated upon 
trying such an experiment on a commercial scale. Since 
the advent of the steam turbine, the thoughts of many 
designers of direct-current dynamos bave, no doubt, been 
turned to the possibility of constructing an up-to-date 
Faraday disk dynamo. 

The writer, having been called upon some two years ago 
to design some homopolars for electro-chemical work, worked 
out many designs, amongst which was a type of machine 
identical with that which has now been brought forward by 
Mr. Noeggerath. 

One design which was worked through, was for a 500-kw. 
machine, turbine-driven at 1,500 r.p.m., having 12 con- 
ductors on the armature, each generating 19 volta with a 
flux of 76 x 10% lines, and of a section sufficient to carry 
2,200 amperes. These were connected to slip-rings on each 
side of the caat-steel armature, tbe output tbus being 228 
volta and 2,200 amperes. By doubling the speed, which 
would be quite possible with the 30-in. diameter armature 
employed, the voltage would be doubled, and tbe output raised 
to 1,000 Kw. 

Several methods were proposed for the collection of the 
current from the slip-ringg, but practical experiment was 
песевғагу to determine which of these was the best. 

The whole problem ie, of course, tbe collection of large 
currents from slip-rings running at high eurface speeds, as 
the slip-rings must be large in diameter, as the return flux 
must go ¢hrough the rings. 

The difficulties in designing homopolars diminish in pro- 
portion to the size, $.e., if there were a demand for. very 
large direct-current generators of 5,000 to 20,000 KW., 
homopolars would clear commutating dynamos out of the 
market. 

Single conductors would suffice, and the difficulties in 
current collection would be greatly reduced, but, of courte, 
in these days of high voltage polyphate distribution to 
rotaries, such a demand does not exist. "There is no reason, 
however, why motor-generators with homopolars on the 
direct current side sbonld not come into use in the near 
future. 

The practical difficulties which Mr. Noeggerath has en- 
countered and successfully overcome, such ав the reaction of 
the currents flowing in the elip-rings, could only be dealt 
with after an experiment such as this. 

A fallacy which was current until recently was that this 
type of dynamo had an inherently large pressure drop 
owing to armature reaction, and one finds this repeated by 
many writers on the subject; but in all the latest homo- 
polars which have been constructed, such as that of Brown 
(see Dynamo- Electric Machinery,” jatest edition—S. P. 
Thompson), the regulation has been exceedingly good in 
fact, it need not exceed the CR drop of the armature and 


e 


ten the fase would go at onoe if it went at all. 


brush contacts. The great mechanical simplicity and small 
labour costs on this type of dynamo are certainly very 
strong points in its favour. It may be repeated, the 
collection of current is the whole problem, and there isa 
vast field for research in this direction. 


Fielder J. Hiss, Jun. 
London, N., February 14th, 1905. 


DisposaL OF Scrap CARBON.—A correspondent wishes 
to know the name of a firm that would be prepared to engage 
for the disposal of scrap carbon, of which he holds a very 
large stock. 


LEGAL. 


Рнпллрв v. Kincstos, MILLER & Co. 
(Concluded from page 217.) 


On Wednesday, 8th inst., Mr. Tuomas BARBATT was examined, and 
said he was working on the job for Mr. Bimmons at the time of the 
accident. He was an electrician’s assistant. After the tester came 
and the wires were connected, the lights were going for about an 
hour on and off. When Mr. Simmons came in the lights were 
going. After Mrs. Phillips had gone the lights were switched 
off, and the three fans were still running. Witness had oco- 
sion to call Waltes. After he got half way down the room 
he smelt something smouldering, and called out to Waites to 
switch the fans off, and then he saw the smoke coming out of the 
fan. He sawa black patch, and ran up the ladder and tried to 
beat it out between his two hands. Brown came and tried to pull 
the muslin down. He saw some sparks. He did not notice any 
smell of burning rubber, but burnt rag or calico. That was about 
10 minutes sfter Mrs. Phillips left. The black patch was at least 
18 in. from the lamps. 

Mr. Simmons, examined, said be was the managing director of 
Simmons Bros., Ltd. He went to see the work on the day of the 
fire. The lights were running about a quarter of an hour while 
he in there. At that time fire-proof muslin was not on the 
market. 

Mr. H. Sroxzs, A.M.I.B.B., electrician to Messrs. Simmons, mid 
he had had 18 years’ experience in practical work. He had orders 
to light this temporary room for Mr. Phillips. Everything put in 
was new except the lamps, and the switchboard was stock. All the 
festoons were 5-c.P. lamps. The festoons were tested at the nee 
with tbe full voltage of 200 volts, and all wire found sound. The 
lampholders were made by the Sun Electrical Co. The right 
fuses were put on the circuit. 

Mr. A. Н. Dvykzs, A. M. I. O. E., M. I. E. E., a partner in the 
firm cf Handcock & Dykes, consulting engineers, examined, mid 
that the looping system came into existence before 1890. The 
object of that system was to have no joints. He had known the 
looping system used with these 5-o.P. lights. It was more expensive 
to use the looping system in small lampe than it was in big lamps. 
From his experience, if proper care was taken, there was no danger 
in the system usea by the defendanta In nine cases out of 
Contact might be 
caused by vibration, if the wires coming out of the holder were not 
properly gripped, but in this case fonr wires had to go through the 

bonite coller, and it was very unlikely that they would come out 


' sufficiently to let the whole weight of the holder come ou the wirer. 


With a double set of wires, as in this case, the grip would be much 
tighter. His experience was that if a lamp was going to give 
trouble, it did so when the light was first turned on. It Ool. 
Crompton's experiment, it was his impression that if the lamps had 
been sorted out, the circuit might have been ran for days or weeks, 
and по more would have gone. It was possible that some of ihe 
lamps in the defendants’ installation went in the shop and were 
replaced. 

Witness considered that the arcing inside the holder would be 
confined long enough for the fuse to go, before anything could 
come ouf. The fuse was practically instantaneous, bot there wasa 
slight interval, which was sufficient for the fuse to go. 

We have two fuses on both poles. (6 is suggested that you 
should have a fuse to every 8 or 10 lamps? —This is only a 
suggestion of some of the supply companies, they like you to 
restrict the number of lampsto 8 or 10, but merely with a view 
to convenience, and to ensure that the whole installation shall not 
fail. 


Supposing you do not exc»ed 3 amperes, does it affect the 
question of bow the 3 amperes is divided ?— Not in the least. The 
fuse does not discriminate where the current is going to. 

If you exceed the maximum, that is altogether a different 
matter ? —Yes. 

Is there anything improper in using this system in these small 
lamps ?—Not with proper workmanship and ordinary care. Wit 
nese, continuing, said he had beard nothing which induced him to 
believe that the fire was due to the electric light. 

The Jupez: What, in your opinion, caused the fire ?—I think 
probably a spark from а chimney outside. 

Asked for his :easons, WrTNESS said the first symptom of fire was 
noticed at а spot, a foot or two above the nearest wire. Another 
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drumstance was that a smell of burning was noticed some time 
before the scorching muslin was seen. Muslin scorched and turned 
bixk for a second or two, acd there was no smoke until it burst 
into flame. i 

In cross-examiration, Wirsgss'’s attention was directed to the 
mles of the Liverpool and London and Globe Insurance Co., ad- 
vising wire guards to prevent lamp bulbs from coming iu contact with 
fimy goods. Не shculd not expect a workman to have any more 
trouble in wiring a lamp with 70 No. 40's than with 25. The rule 
міо fuses was only intended to apply to 8 or 16-с.р. lamps. 

Cros examined: Witness considered the arrangement as safe 
wif the lamps had been arranged in series, and thought vibration 
wogld hardly affect loose ende, if the caps were s^rewed down. 

Mr. WILLIAM MauRICE Мовровү, consulting electrical engineer, 
of Mordey & Dawhbarn, Victoria Street, generálly agreed with the 
lut witness. The system was a proper one for a contractor to have 
usd, and one that his firm had used by preference in work where 
there was a risk, such as theatre work. Nothing short of rough 
handling would cause contact between loose ends. In his opinion 
the fre could not have been caused through the electrical fittings. 

Mr. PampmRick Dopp, a tester for the Westmiaster Electric 
Supply Corporation, said he had tested tho insulation, and foand 
everything correct. 

Oseiamined : His work wae only to see that there was proper 
insalation, and no leakage. His company advised 8 to 10 lamps 
per fuse, bat did not always get that. He bad not tested the fans, 
and was told nothing about them. 

His Logpemip having summed up, asked tbe jury to say if the 
бте wascaused by the ignition of the electric light fittings, and, if so, 
was it brought about by want of care on the part of the defendants. 

After an absence of about 10 minutes, the jury, without answer- 
ing the questions specifically, returned a verdict for the defendants 
o both the claim and counterclaim. Judgement was entered 


accordingly. 


Moyse v. BLACEWELL & Co. 


Ar the Lancaster County Court last week, Arthur Moyse, engineer, 
Kessingland, Suffolk, was awarded £35 compensation against 
Messrs. Blackwell & Co., of London, for the loss of a finger while 
laying the electric tramways at Lancaster, last July. 


MonRBiIS v. TAYLOB. 


Ат Bolton County Court, on February 8th, Judge J. К. Bradbury 
heard a сме in which Frederick Obarles Morris, electrician, of 
7, Mawdsley Btreet, Bolton, sued a Manchester photographer 
named Taylor for the cost of an electrical installation for photo- 
graphic purposes. The claim was resisted on tbe ground that. 
plaintiff put in switches of 15 amperes in place of 20 amperes, and 
that the installation was not complete. 

Pramrirr contended that there was no difference between the 
15 and 20-ampere switches, that the installation was adequate, that 
the work was satisfactory, and that the certificate of an electrical 
engineer produced freed him from any further liability. 

The Junas found for the defendant with costa. 


TiLLING v. Dick, Keng & Co. 


Me. Justice WARRINGTOM, sitting as an additional judge of the 
King’s Bench Division, on Monday, heard this action for damages 
cased to the plaintiff's omniboses by the operations of the 
who, under contract with the London County Council, 
were carrying out the conversion of the tramways in South London 
for the purpose of electric tractior. 
Mr. H. Avory, K.C., and Mr. Simon, appeared for the plaintiffs; 
and Mr. Баев, K.C., and Mr. Glasgow, for the defendants. 
Mr. Avonx said that speaking generally, the cause of action was 
a public nuisance created by the defendants in laying and main- 
taming upon the highway, raised rails for the temporary purpose of 
the traffic of the tramways during their operations. The 
defendants were clearly liable for damage caused to any individual 
lawfully using the highway, unless they could show express 
statatosy aathority for doing the thing which was complained of as 
а пвмапсе. Even short of that, however, it would be sufficient for 
him to show that they had been gnilty of negligence in carrying 
out their statatory powers. The only authority the L С.С. could 
was one which strictly limited them to laying and main- 
taining the rails level with the surface of the road. Во far as the 
were concerned, plaintiff's complaint came practically under 
two heads—first, that the defendants laid, and maintained, a tem- 
porary line, or rather lengtbs of temporary line, within a few feet 
of the kerb, raised above the surface of the roadway, во that the 
traffic of the road necessarily passed over it. This was 
ira in masy portions of the road where there was only a space of 


scond bead was that, for the purpose of looping their up and down 
lines in some places where they did not lay a temporary line by the 
tide of the other, they used a crossover which also involved a raised 
mil There was also the allegation of negligence, consisting in 
or warning to the public at the points where 

only question ко — са м 
‚ ай agreed sum having been arrived at 
Ante were liablo, — s 


said he was prepared for that statement, in view 


оС the fact that there were 69 separate cases of damage, some о! а 
few shillings each, Nd 


Mr. AvoBy, continuing, said the tempcrary lines were not neces- 
sary in any sense, except for their own profit. The defendants 
said, as to the first 67 of the alleged accidents and the general 
damage shown by the fact that the average repairs to the plaintiff’ s 
*buses during this period were much more than in previous years, 
that the acta complained of were dore in pursuance, or execution, 
or intended execution of certain statutes, and the plaintiffs’ cause of 
action was debarred by the Public Authorities’ Protection Act, 1893, 
which sets up a six months' period of limitations within wbich 
action must be brought. As to the remaining two cases which were 
within the period, they paid £12 15s. into Court. Plaintiffs replied 
that the defendants were independent contractors, who expressly 
took on themselves all liability for damage and injury, and the 
Act did not apply to them. 

Mr. Rokdd said the case involved one or two points which had 
never been decided before. The electrification of the tramway 
system was & work carried out largely for the convenience of the 
public, and was authorised by Parliament, and it necesssrily 
involved a nuisance to the public—viz., considerable interference 
with public riehts and the user of the highways. Parliament 
declared in 1900, that it was necessary to make most radical 
alterations and to carry out most extensive works over a very long 
distance. It was known that there would be considerable inter- 
ference in one way or other with the rights of the public. There 
was nothing in the Act which authorised them to be guilty 
of negligence, and if any fault was found with the system, the 
responsibility belonged to the County Council, which insisted cn the 
work being done in this way, and on the double line being kept 
ranning. " 

His LoBpsniP: There is no suggestion of a better form of raised 
rail; but was it quite impossible to have a suoken rail ? 

Mr. Кокса: You would have to interfere still more with the 
roadway between the tramlines and the kerb, because you would 
have to take it up in order to lay the sunken rail. 

His LonpsHuiP: You would not lay it in the same way ae а 
permanent track. 

Mr. Ruraa said the road would have to be taken up, and that 
would be an unreasonable thing to suggest to & local authority or & 
contractor. The cross-over system, or the traffic going in both 
directionr, would have been quite impossible in South London. 

His LonpsniP: You say that, whereas the general Tramways Act 
prevents a permanent tramway from constructing lines above the 
surface of the read, you may coostruct a temporary line so that the 
rails are above the road if you can show that it is reasonably 
necessary. 

Mr. Ruxao assented, and added that they did nothing more than 
was reasonably necessary, and were not guilty of any default or 
want of care. It had never until now been suggested that a contractor 
working for a public authority was not protected by the Act of 1893, 
and there were many cases where protection had been given to con- 
tractors for work imposed by statute where the public authority was 
liable. 

His LonpsniP reserved judgement. 


JANDUS Авс LAMP AND ELECTRIC Lame Co. v. THE ARC 
Lampe Co. | 


Im the Chancery Division of the High Court on Monday, Mr. 
Justice Kekewich heard further evidence in this case. 

Mr. Вооѕғи LD, K.O., fcr the defendants, said he Lad given to 
the other side & list of tbe experimenta which bad been made, ard 
the plaintiffs had taken advantage of the invitation to see defen- 
dants' apparatus. The learned counsel further suggested if any- 
thing further was to be done, it should be done by an independent 
expert. 

Prof. Совмлск was afterwards called by Mr. Bousfield to give 
evidence regarding the experiments he had made with reference to 
the question of size of lamp and duration of carbon. 

His LonpsuiP: Is your object to show that an envelope with a 
large diameter will produce the same results as an envelope with 
& small diameter? 

Mr. BousrrELD: Certainly. We conceived beforehand that 
sige had nothing to do with the matter. It was a question of 
leakage. 

The witne:s thereafter gave details as to the various experiments 
he had made. 

Having regard to your experiments, bas size of globeany material 
effect on the life of the carbon ?—I cannot see that size makes ару 
difference at all. 

How do you account for the differences ?—A slight deviation in 
the neck of the lamp might possibly make a difference. The 
position of the arc and the quality of the carbons might also make 
a difference. ; 

Is it possible to get uniform carbons for a series of experimen's ? 
—It can only be done by taking extraordinary caro at the factory. 

Leakege at the bottom of the lamp affects the light very seri- 
ously ?—Yes. Leakage is the governing factor. 

Oross-examined by Mr. MouLTON, Wirmxss admitted thit when 
be tried a Beardsley lamp in the way described in the specification, 
the globe blackened, also in the case of Beardsley with a wide neck 
some of them blackened. His lamps were not intended to be exact 
copies of Beardsley’. 

Would you explain wby in all the Howard experiments you made 
& space round the carbons 10 times as big as is used in practice. 
You made it 8 mm. ?—Copies were made exactly to scale from the 
specification, be thougbt the lamps he used in the experiments were 
fair representations of what Howard meant in his specification. 

The lamps were run ia series between two mains, they were 
commercial series lamps. 
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They had no shunt coils, and the consequence was that there was 
no way of telling how much work was thrown on one lamp, and how 
much on the other ?—We knew exactly how much work they were 
doing. 

Answering further questions, WriTNESS said the lamps fed 
regularly in series, and did not require shunt coils. It was not the 
case that if one of the lamps shirked work, it would never pick it 
up again. The conditions of working the lamps were absolutely as 
fair as he could make them. 

Prof. Siuvawos THOMPSON, who was next called, stated that he paid 
two visits to University College to see the experiments, and his 
assistant went to St. Pancras. Running the lamps in series was the 
best way of making the test. Toe lamps got precisely the same 
current. The experiments showed that the size of the lamps had 
nothing whatever to do with the life of the carbons. The effect of 
running the lamps in series was to make the test more valuable 
than if the lamps had been run separately. Diameter had nothing 
whatever to do with the life of the lamp. Leakage was an 
important factor. He had experimented with Beardsley, and found 
that with а narrow tube at the top, the lamp blackened. It was 
perfectly well known that if they enclosed a lamp too much, so 
that there would be no access of air, nothing could prevent 
blackening. P 

Cross-examined, WiTNESS said that for some types of lamp to 
burn in series it was necessary to have shunt coils. Lamps 
were used with shunt coils which were not intended to burn 
in series, but to burn in parallel. There were some lamps which 
Lad a fine wire in place of a shunt. The defendants’ lamps bad no 
shunt coil and would work in series, and were sold as series lamps. 

Is defendants’ lamp a series lamp ?—It would work well in series, 
and in that sense it was a series lamp. 

There was no protection of any kind in connection with tbese 
experiments to make the lamps divide the energy equally ?— Ob, 
yes. The mecbanism of these lamps works with a spring, and if 
that spring is properly adjusted, then they work well in series. 

Mr. SwINBURNE was called by the plaintiffs to give evidence 
concerning the defendante’ experiments. Examined by Mr. 
FLETCHER MOULTON, witness gave evidence to the effect that series 
lamps must be used for series work if they desired to get any 
accurate results. Тһе results of defendante’ experiments did 
not show that any reliance could be placed upon them. Experi- 
ments which he had made proved that diameter did make a 
great difference in the life of the lamp. 

Oross-examined, Witness said he thought it а very probable 
thing that length of arc had nothing to do with life. 

Is it really your view that the mere diameter of the envclope 
per se has avy material effect on the life of the carbon ?—I think it 
has, but I don't yet understand why. 

When you went to see the lamps burn you saw them in series, 
and you eaw them burning perfectly regularly and smoothly ?—The 
arcs were uneven. They were of slightly different lengths. I 
should not expect them to go wrong at the start. You must wait 
until they begin to feed. 

Prof. Арлмв afterwards gave details as to the manner in which 
he checked experiments on behalf of the plaintiffs. Ifa man 
applied the Beardsley specification, he would inevitably fail to pro- 
duce a marketable lamp. 

On Wednesday, Prof. Apams, in answer to Mr. BousriELD, said he 
had no particular reason to differ from Mr. Swinburne in that a 
certain amount of leakage was necessary in order to prevent the 
blackening of the globe. 

Mr. TERRELL, in answer to his LonpsHIP, said he should have 
to call Mr. Swinburne to speak as to the experiments which had 
been made. 

His LoRpsHiP said that that being so, there must be another 
adjournment, and Mr. Bousfield had better at once prove his two 
experiments. 

Mr. BovusrIELD then called Prof. ConmMack, who, examined, said 
he had arranged the lamp the learned counsel held in bis bands, 
and ran it for 19 hours. The blackening which was on the globe 
came in the course of the running. Не ran it in series as the 
others were run. Не took the voltage every quarter of an hour. 

Cross-examined by Mr. TEBRELL: Thearc was continuously going 
during the time. The current varied considerably. The extreme 
of variation was 5'3 to 56. The variation in voltage was 81 to 84, 
as far as he could see. The bottom was sealed by means of a 
rubber tube; it was completely air-sealed at the bottom. In the 
other experiment he had four lamps in series, and the other 
three were blackening at the same time. "There was no shunt coil 
on. They were all different lamps tried during the three experi- 
ments. He used about 80 volte, and 5 volts was the extreme of 
variation. He could not say what the extreme of variation was 
throughout. 

At this stage the further hearing was adjourned until Mcnday 
next, in order that the plaintiffs might,in the meantime, have an 
opportunity of making experiments with a view to testing the 
evidence given on this point of the case by the defendants. 


Exports of British Electrical Machinery.—The 
new year has opened well as regards the exports of British elec- 
trical machinery from this country, the returns for January last 
showing the largest total so far recorded. The shipments during 
the month attained a value of £72,153, which contrasts with £52,107 
in December last, and only £33,726 in January, 1904. 


i 


. upon the Prosperity of Trade in the United Kingdom." 


BUSINESS NOTES. 


Suction Gas Plant for Buncrana.—Meesrs. James 
Gordon & Co., consulting engineers, of 52, Lime Street, E.C., have 
secured the contract for the supply, delivery and erection of the 
complete hydraulic and gas power plant for the electric light station 
at Buncrana, Ireland. The hydraulic рі зоё consists of two of their 
special high-pressure horizontal sbaft turbines, each to develop 
60 H.P., to bs directly coupled to dynamos, complete with all the 
necessary valves, pipes, &c., and a riveted steel pipe line about 
500 ft. long for connecting to the head water. The gas power 
plant will be a 70-B.H.P. gas engine, complete with a suction pro- 
du:er plant. 


Trade in Egypt.—According to the Egyptian Gazette, 
the trade of Egypt during last year made most gratifying headway, 
imports and exports both showing very substantial increases. May 
British electrical firms be well to the fore in the great work of 
development which has now fairly started. It will be remembered 
that we announced a few months ago that a number of British 
manufacturers, including important electrical companies, had 
established а big organisation to get hold of some of the spoils of 
industry in Egypt. 


German Imports and Exports of Electrical 
Machinery.—There was an increase last year in the importation of 
foreign electrical machinery into Germany, the returns for the 
11 months ending with November last showing a total of 1,310 tons, 
as contrasted with only 805 in the corresponding period of the pre- 
ceding year. On the other hand, there was а slight decrease in the 
exports of German electrical machinery—from 12,276 tons in the 
first 11 months of 1904, to 12,164 tons in the 11 months ending with 
November last. 


French Automobiles.—An electric traction section bas 
just been formed ín Paris in connection with tbe French Automobile 
Club. M. Krieger has been chosen as first president. 


Motor Vehicles for India.—Messrs. Clarkson, Ltd, 
Chelmsford, have lately completed a steam delivery van, intended 
for loads up to 20 cwt., for the Calcutta Electric Supply Corpora: 
tion, Ltd. 


Nodon Patent Electric Valve.—Referring to Mr. 
Boot's article on the Nodon patent electric valve in our last issue, 
Mr. H. Snowdon, of Balfour House, Finsbury Pavement, E.C., 
writes to us stating that this apparatus, of which he is the sole maker, 
will be working at the forthcoming exhibition of tbe Oounty of 


London Electric Supply Oo., Ltd., at 118 to 122, Holborn, EC, 


from March 20th to April 5th, 1905. Tne “valve” is made for 
from 50 to 140 volte A C, and in sizes from 1 to 100 amperes, or 
to order. 


Book Notices.— Gas and Petroleum Engines. Traut 
lated and adapted from the French of Henry de Graffigny, and 
edited by A. d. Elliott, B.Sc. Second edition, revised and 
enlarged. London: Whittaker & Co. 1905. Price 2s. 6d.—Beeing 
how much indebted we are to the French for the invention and 
development of the gas and oil engine, any translation of French 
publications must be a valuable addition to oar collection of 
scientific literature on the internal combustion motor. The demand 
for a second edition is sufficient proof that the work of Henry de 
Graffigny bas been appreciated in this country. While the price at 
which it is issued is low enough to enable all students, draughts- 
men, &c., to avail themselves of the information collected by the 
author, the work is fairly comprehensive, though rather elementary. 
The book contains 146 pages, with 53 clear illustrations, 3 
various Classes of gas and oil motors and gas- generating plants, an 
a chapter is devoted to the working principles of the gas engine; 
later, the various cycles adopted by various makers are explained, 
and an additional chapter is added to this edition on Recent 
Improvements,“ including the Diesel engine. The work is hardl) 
up to date in regard to large power gas engines, as the largest 
single oy linder mentioned is said to be of 200 to 350 H.P., while the 
Simplex engines, with cylinders 51 in. diameter, and capable of 
developing 750 н.р. from poor gas, have been in use on the 
Continent and in this country for some time, and since 1890 many 
makers have turned out some really remarkable large power machines 
with one or more cylinders, both single and double-acting, suitable 
for driviog electric generators, blowing-cylinders, &с. 

“Tools for Engineers and Woodworkers.” By Joseph Horner. 
London: Crosby Lockwood & Son. 9s. net. 

„N' Rays” By R. Blond lot, translated by J. Garcir. London: 
Longmans, Green & Co. 38. 6d. net. 

"The Record of the Special Commission of the Intcrnational 
Fire Service Congress at Buda-Pesth, 1904" Ву E О. Sachs. 
London: The British Fire Prevention Committee. 5s. 

“ Magnetisme et Electricité.” By A. Nouguier. Paris: Librairie 
Polytechnique. Fr. 12.50, 

“The Trade Barometer: The Effects of the British Wages Bill 
By Arthur 
Lee. London: Simpkin, Marshall & Co. 2d. 

„The Inventor's Adviser and Manufacturer’s Handbook to Patents, 
Designs and Trade Marks.” By Reginald Haddan. Sixth edition, 
1905. London: Harrison & Bons. 53. 

The Indian Textile Journal, Diary and Reference Book, 1905." 
Third edition. Bombay: The Indian Textile Journal Co. 
1 rupee. | 
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“(as Producers for Power Purposes." Ву W. A. Тоокеу. London: 
Percival Marshall & Co. 1s. net. 

“The Invemtor’s Guide to Patent Law and the New Practice.” 
By James Roberta. London: John Murray. 2s. 6d. net. 

"The Engineer's Year-book of Formule, Rules, Tables, Data 
and Memoranda in Civil, Mechanical and Electrical Engineering 
for 1X5" By Н. R. Kempe. London: Crosby Lockwood and 
Son, 8& | 


Catalogues, Lists, &c.—Mn. С. BRAULIK, 217-218, 


Upper Thames Street, E.C., has sent us a copy of his new catalogue 
and price list of his “Eclipse " arc lamps. We would draw atten- 
tion to the fact that these are manufactured in London. A new 
open type fame arc lamp is listed, together with information relat- 
ing to coils, carbons, &c. We have also received a copy of Mr. 
Braclik’s latest price list of Eclipse electricity meters, several 
types being illastrated and described. 

We have received from Messrs. W. Н. Barngy & Co, LTD, 
Albion Works, Salford, an illustrated price list of their various 
types of valves. Full details and sectional drawings are given of 
some of these, among which wa note the full-gate parallel slide 
valves for high pressure or superheated steam, blow off, scum, &c. ; 
sleice valves for water, gas, &c.; sluice or wedge types for steam, 
erhaurt, circulating, &c.; exhaust valves, automatic in opening and 
closing with outside double-acting dash pots, and Foster’s patent 
free or automatic valves. 

From Мвззвв. ARTHUR LEB & Bros, Lro., Hayes, Middlesex, 
we have received a pamphlet containing a number of good illustra- 
tions and a short description of their extensive marble and 
slate works at Hayes. The electrical switchboard shop which 
contains special machinery for dealing with this class of work. 
Electrical power is used for operating some of the machine 
tools, and an electric crane of 12 tons capacity is installed. 
Motive power is supplied by the company's own plant, which 
aggregates 135 Н.Р. i | 


Tbe 8т. HzLENS CABLE Co., Lro., have sent us a nicely printed | 


copy of their new catalogue, which has been issued especially for 
the benefit of those interested, either directly or indirectly, in 
collieries, The good qualities of the Dialite cables are dealt with at 
length in the introduction to the price list. This list should be of 
interest and value to mining engineers. 

From Mzssns. Barckm & Co., 47, Clement’s Lane, E.C., we have 
received a pamphlet, just issued, giving a short description of some 

their pemp specialities. 

Mresms. C. J. THUnSTIETD & Co. have just issued an abridged 
catalogue, a сору of which we have received, which gives some 60 
illustrations of their artistic electrio light fittings. The selection 
embodies several of the company's most recent designs. 

From Mussrs. Ер. BENNIS & Co., Lrp., 28, Victoria Street, 
Westminster, and Bolton, a pamphlet has come to hand, entitled 
“Cheap Steam.” 
stoking appliances, and details of tests are given together with 
tables of weights and measurements, properties of steam, combus- 
tion losses, &c. : | 

We have received from Mxssns. Roxon, Lrp., Hulme, Man- 
chester, a copy of the third and latest edition of an excellently pro- 
deced pamphlet issued by this company, illustrating and describing 
5 variety of types of electrically-driven cranes and other appliances 
which they have constructed and erected. A glance through this 
Dew pamphlet will show the large amount of business done by 
Меш». Royce in electrical lifting machinery of all kinds, and any- 
one interested in such work would do well to obtain a copy. 

The Bact Laxe HARDWARE Co., Salt Lake City, Utah, have 
snt ns a card illustrating the Keller assay balance. 

To meet the requirements of those who experience a need 
for cheaper rubber cables, Мұззвв. W. T. GLOVER & Oo, LD., 
Trafford Park, Manchester, have placed upon the market a 
scond quality of lower price, which they recommend for such 
mes where moderate insulation combined with good mechanical 
properties suffice, and where the conditions do not require a 
permanent maintenance of high elasticity of the dielectric. 
For the production of this second or non-association quality of 
cables, a large addition of modern plant has been installed by 
Меш. Glover to meet the increased demand which they 
anticipate will arise. We have received a copy of the company’s 
rare dealing with their “association” and ‘ non-associa- 

es.” 


Baakruptey Proceedings.—A sitting of the London 
be kun berg Court was held last week, before Mr. Registrar Giffard, 
of the public examination of Henry Coles, electrical engineer, late 
еМ Street, Swansea. The statement of affairs shows gross 
raak ities £3,727, of which £2,986 are unsecured, and expected to 

* assets £13. Under examination by Mr. G. Leadam 

oogt, Senior Official Receiver, the debtor stated that the receiving 
was made against him last September in the Swansea County 
Prior to 1900, he was employed as superintending engineer 

2 Manager, but in that year he took premises at 

College Baildingr, Swansea, and started business on his own 
400000. Witness only had £69 as capital, but his father had 
the теш) and rendered financial support as it was required, with 
hehe t that he was now a creditor for about £700. Asked 
uid it the bosiness had ever been a profitable concern, the debtor 
is кыта to give a definite reply, as some contracts turned 
i D Y le, but others did not. In January, 1904, he removed 
eati] а Street, Swansea.. The business was continued there 
м sold anz 1904, when the stock and effects were seized 
Pu under exe&cntions and a distress for rent.. Balance- 


‘Were prepared at regular intervals. The sheet for 


It deals fully with their well-known mechanical - 


* 1902 showed an adverse balance of £994, which, by the end of 


1903, had increased to £1,592, and at the present time was £2,973. 
Although insolvent in February, 1903, witness decided not to stop 
but to convert the business into a company аё а later date. It was 
proposed to form a company with a capital of £5,0C0, of which 
£3,000 was to be paid to witness for the goodwill, and out of that 
money he proposed to pay his debte. The gentlemen who were to 
assist him in the conversion quarrelled amongst themselves and the 
scheme fellthrough. "Witness gave the household furniture to his 
wife in August, 1902, as a mark of love and affection. He was 
advised to do so because he had then embarked in business, but 
the furniture had now been sold and the proceeds paid away to 
creditors, with his wife's consent. He had drawn about £200 a year 
from the business for his household and personal expenditure. The 
debtor was questioned by Mr. Giles, on behalf of & creditor, and 
re-examined by his solicitor, Mr. Vant, and he was then allowed to 


pass. 
The case of Henry Arthur White, electrician, lately trading as 
Ridout & Oo., came before Mr. Registrar Linklater, at the London 
Bankruptcy Court, on Tuesday, їп relation to the debtor's public 
examination. A statement of affairs has been filed, showing total 
liabilities £1,198 16s. 6d. (unsecured £1,148 14s. 10d.), and net 
assets £25 5s. 8d. The debtor took over Mr. Ridout’s business in 
March, 1903, and continued it at 45, Highgate Hill, agreeing to pay 
£600 by instalments for the stock and goodwill. In May, 1903, he 
entered into a contract with the Hornsey Borough Council for 
installing electric light and placing ventilating fans in the Town 
Hall. Owing to the failure, as he alleges, of a creditor to supply 
materials according to specification, he was unable to complete the 
contract within the allotted time, and was consequently anable to 
obtain a balance of £110 due to him. In June, 1904, he removed 
the stock, which was subsequently sold for £50, which was paid away 
for rent. On the application of Mr. E. B. Grey, who requires 
further time ifor investigation purposes, the examination was 
adjourned for a fortnight. The following are the principal 
creditors, vis. 
UNSECURED, 
Accessories Manufacturing Co.  .. 5% 
Brockie- Pell Arc Lamp, Ltd. з es $3 T P4 
General Electric Co., Queen Victoria Street, E. CC.. q 149 
Redoubt, L. Vs а А i аж >» ee . 600 


£19 15 
64 0 


oun 
ORIN 


FULLY SECURED, 
London and South-Western Bank (security valued at £70).. £60 1 8 


Electric Lamp Ad justers.— The London Electrical 
Fittings Oo., Ltd., of Roberts Works, Hampstead Road, N. W., are 
introducing two very useful novelties for the purpose of fixing and 
removing incandescent lamps, which may be hot or out of ordiuary 
reach. The patent adjuster (fig. 1) consists of a wooden stalk provided 


Г : Fia. 2. 


Fia. 1. 


with four projecting wire prongs, which, aided by a flexible rubber 
pad fixed р the end of the stalk, enable the bulb of the lamp to 
be gripped and turned round. One end of the stalk is provided 
with a socket into which a rod can be fixed, and which enables 
lamps at a considerable elevation to be adjusted. The above device 
alone is sufficient for dealing with fixed pendants; for lamps 
which are flexibly su ded and out of reach, the company supplies a 
patent rubber-covered hook (fig. 2), with whioh the lampholder can be 
held rigidly while the lamp is being attended to. The latter device 
is also provided with a socket for attaching to a rod of any 
desired length. These adjusters are inexpensive, and will greatly 
economise labour in large buildings, where the lamps are not con- 
veniently accessible in the ordinary way. The above company has 
recently made arrangements with the Wandsworth Electrical Manu- 
facturing Oo., of Birmingham, to act as their sole agents for the 
London district. 
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Fire at Olympia.—With regard to the fire at Olympia" 


on Friday night last, it has been stated in the daily Press that the 
fire was caused owing to an electric cable fusing on the stand of 
the United Motor Industries. Messre. Oliver, Clark & Co. write to us 
saying that this was not &o, as the electric lamps were fitted around 
the inside of a showcase, after which the attendants put in several 
celluloid accumulators. These, when placed near the electric 
lamps, at once became heated, and being of a very inflammable 
nature, took fire. 


Trade Announcements.—Messrs. Royce, Ltd., have 
appointed Mr. J. G. Barber to represent them for the sale of their 
various specialities in the Birmingham district. Mr. Barber's tele- 
graphic address is “ Royces, Acocks Green,” and his telephone 
number '' 33, Acocks Green.” We understand that he has had many 
years’ experience of electrical work generally, and is able to advise 
upon all matters pertaining to the electric lighting or driving of 
works, the installation of cranes, &c. 

Mr. Robert McLaren, who has been engaged for many years in 
the locomotive department of the Central Argentine Railway, has 
now joined the firm of Topping & Seavill, engineers, Rosario, and 
in future the firm will trade as Topping, Seavill & McLaren, engi- 
neers, and agents in the Argentine for Messrs. J. & H. McLaren, 
Midland Engine Works, Leeds. 

Mr. Thomas Browett asks us to state that, having accepted the 
position of manager of the Diesel Engine Co., Ltd., of 179, Queen 
Victoria Street, E.C., his offices at 6, Old Queen Street, Westminster, 
will be closed at the end cf this month, and that a!l letters should 
be sent to him at the Diesel Engine Co.’s address. 


Dissolutions and Liquidations, — Messrs. H. М. 
Bremner & J. Aitken (Bremner & Aitken, electric light and power 
engineers, Partick) have dissolved partnership. Mr. Bremner will 
attend to debts, &:., and will continue the business. 

The first meetings of creditors and contributories in Peter 
Pilkington, Ltd., are to be held at Preston on February 20th. 

The Electiic Tramway Construction and Maintenance Co., at an 
extraordinary general meeting held on February 10th at 79, Queen 
Street, E.C., resolved upon voluntary winding up, Meesrs. L. Moree 
and A. J. Paine being appointed liquidators. 

Messrs. W. Hamp3on and M. W. Wickes (Liverpool Electrical 
Engineering Co.) have dissolved partnership. 


National Engineering and Trade Lectures.— The 
King has been pleased to accept а copy of Mr. W. Н. Maxwell's 
lecture on ‘British Progress in Municipal Engineering” just 
published by Messre. Archibald Constable & Co, Ltd., and now 
' available for reading before technical societies, Chambers of Com- 
merce, and like institutions in all parts of the world. It will be 
remembered that the object of this lecture project, initiated by Mr. 
Ben H. Morgan, is for the promotion and expaasion of British 
trade in Colonial and foreign markete, by means of lectures written 
by leading experte, and illustrated by lantern slide views, showing 
the progress which Great Britain has made in recent years in various 
industries. Copies of the lectures and sets of lantern tlides will be 
sent free of charge on loan for reading before responsible societies 
in any part of the world, on application to Mr. Morgan, at Orchard 
House, Westminster. 


Ferranti Switchgear. — Messrs, Ferranti, Ltd., have 
recently completed switchboards or extensions for Paisley, Wake- 
field, Watford, Exeter, Hornsey, Loughborough, South Metro- 
politan Electric Supply Co., Sydenham, Great Central Railway, 
Gorton, Partick, Johannesburg, Borneo, and Bloemfontein. 
Amongst the switchboards at present under way in their works are 
the following:—Portmadoc: E. H. T. three-phase 10,0200—12,0CO0 
volt switchgear for main station and nine sub-stations, operating in 
conjunction with the Portmadoc-Carnarvon Railway, which utilises 
H.T overhead transmission lines. (This, we understand, is the first 
installation of its kind in Great Britain.) Indian State Railways: 
D.C. and ac. three-phase switchgear, to be installed for use in con- 
junction with the Oudh and Rohilkhand railways. Sydney: Ezten- 
sion to H. and L.T. D.C. and А.С. switchboards, comprising additions at 
main generating station, and 16 sub-station boards. Henry Tate: 
Two L.T. А.С. switchboards for Messrs. Henry Tate & Sone, sugar 
refiners, one for Liverpool and one for London works, together with 
a large number of distribution boards. Also switchgear for Ply- 
mouth and Handsworth, 


Killarney Electric Light Works.—In the Chancery 
Division, before the Master of the Rolls, the matter of the 
Callender’s Cable and Oonstruction Co., Ltd, v. the Killarney 
Electric Lighting Co. was again before the Court to receive tenders 
for the sale of the estate as a going ooncern. The Master of the 
Rolle said he wculd accept Mr. Ryan’s offer of £615. Mr. Roche, 
as representing some of the principal merchants in Killarney, said 
he hoped the present plant would ba left intact. 


LIGHTING AND POWER NOTES. 


Australia.— бүрхкү. — The electrical engineer has 
reported tothe City Council, that its borrowing powers are £250,000. 
Of this amount there remains roughly a balance of £20,000 
available to carry out additional works. When the £260,000 
has been expended, the capital cost per kilowatt of plant installed 
will be between £80 and £100. Melbourne, with a plant of very 
similar size, has spent £180 per kilowatt. In the original estimate 


a sale of 2,400,000 units per annum was provided for, with the 
machinery fully loaded. So far this estimate is confirmed by the 
resalta obtained. 


Barmouth.—The B. of T. has revoked the electric 
lighting order of 1900. 


Bedlingtonshire.— The U.D.O. has asked the Northern 
Counties Electricity Supply Co. to quote for a supply of energy for 
lighting the district. . 

Bedwellty.—The Board of Guardians has resolved to 


accept the offer of the Tredegar Coal and Iron Co , for a supply ot 
energy to the workhouse, at 44d. per B.T. unit. 


Birkenhead.—The Tranmere Bay Development Co. 
has placed a contract for a gas-driven electric installation for its 
extensive new shipbuilding yard, now under construction on Tran- 
mere foreshore. The gas plant is to be of 6,000-H.P. capacity, and 
the larger portion of the gas generated is intended for fring 
farnaces. 


Bo'ness.— Тһе electricity works of the burgh were 
opened on the 6th inst, the contractors for the work being the 
National Electric Construction Co., Ltd. The generating station 
is situated at about the centre of the town. It contains a boiler 
house, engine room, battery room, test room, offices and stores, 
The plant installed consists of two water-tube boilers supplied by 
Hecnan & Froude, and arranged for a working pressure of 
160 lb: рег sq. in, with an evaporative capacity of 7,000 Iba 
of water per hour. А 96-tabe Green economiser, two Weir 
feed- pumps, two direct - coupled, high-speed, single- acting 
Paxman-Lancashire Dynamo Oo. steam dynamos, each of 100 xW., 
a balancer, motor-generators for battery charging, and milking 
boosters bave also been put down. The switchboard is arranged for 
the three-wire system, provision being made for spare feeders. Ап 
8-ton crane by Messrs. Carrick & Ritchie is installed in the engine 
room. The battery consists of 256 Chloride cells with a capacity of 400 
ampere-hours at а 5-hour rate. The feeders are drawn into рсгее- 
lain ducts with spare ways for extensions; the distributors are laid 
solid. All are of the British I. & H. Cables’ manufacture. The total 
length of mains laid, including fee ders and distribators, exclusive 
of strect lighting and house services, is over 9 miles, and the number 
of 8 c.P. lamps ready for connection is 1,700. The principal streets 
will be lighted by arc and Nernst lamps, each giving respectively 
about 1,2CO с.р. and 80 C. r., and Nernst and incandescent lamps will 
be used in the side streets ae soon as the Council's contract with the 
Gas Co. expires. The total cost of the works amounts to £25,000. 
Collieries in the district are negotiating for a supply of energy for 
power purposes. 


Buncrana, Derry.—A private electric lighting plant is 
about to be put down, comprising two 60-н.р. water turbo- 
generators, and a 70-н.р. gas engine, with Dowson gas plant for 
running the supply during the dry season. 


Burslem.— The price of energy for motive power has 
been fixed by the T.C. at 2d. per unit, or, at the option of the 
Council, 10s. per quarter per B E P. installed, and lid. per unit. 


Camborne.—Mesers, Edmundson's travelling electrical 
exhibition is, we understand, to encamp at Messrs. R. Stephens and 
Sons’ foundry in this town some time in March. The proceeds will be 
given to the Miners’ Hospital. 


Cheltenham.— Notice has been given that the follow- 
ing resolation will be put at the next monthly meeting of the T.C. :— 
" Owing to the serious increase in the rates, largely dueto the electric 
light undertaking, the time has come when, in the best interests of the 
ratepayers, (1) the cost of the staff of the department should be 
reduced by notice to the present chief electrical engineer of a reduc- 
tion of salary by £200 per annum, (2) by the transference of the 
office of the department and any necessary portion of the clerical 
work to the borough accountant's office." 


Continental Notes.—SPArw.—The Alquife Mines and 
Railway Co. is putting down a water-power plant at Jerez del Mar- 
quesado, on the River Alcasar, to generate electricity to the extent 
of 300 m.r. The energy is to be transmitted a distance of five miles 
to the new ore-calcining works of the company, now being erected 
near the starting point of the Alquife-La Calahorra Rail way. 

GreRMany.—A municipal electricity works is to be erected at 
Kreuznach. 

BELGi0M (GQHENT).—An estimate of the cost of providing 15 
electric cranes at the outer harbour has been spproved by the 
authorities. 


Devonport.— The Т.О. has received from the L. G. B. 
sanction to borrow £7,958 for the provision of additional plant at 
the electricity works. 


Dublin.—The L.G.B. has written to the Corporation 
respecting the inquiry held recently into the application to borrow 
£21,000 for extensions at the Pigeon House station, which is not 
satisfactory from the Oorporation’s point of view. We hope to 
publish details next week. 


Dunfermline.—The T.C. has resolved to apply to the 
В. of Т. for a prov. order authorising it to supply electricity within 
the burgh for lighting and power purposes. 

Epsom.—For the quarter ended December 31st last, 


23,220 units (estimated) were supplied for public lighting, 20,723 
for private lighting, and 301 for power. The income for the quarter 
was £307 from publio lighting, and from private lighting £573. 
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The Council recently considered a scheme for adopting electrical 
instead of steam pumping at the municipal waterworks. Mr. Martin 
Roberta, an expert appointed, showed that for the last complete 
year the water pumped amounted to 144,094,650 gallons; that the 
cost of direct steam pumping, exclusive of salaries and all capital 
charges, was 2:22d. per 1,000 gallons. He contrasted the cost of 
steam pumping with that by electricity at 1d. per unit, working out 
at 3d. per 1,000 gallons with a centrifugal pump, and with a recipro- 
cating pump, 2°70d. It was further stated that energy could not be 
supplied at 1d. per unit. The Council decided, by а majority of 
one, not to adopt electrical pumping. 


Gillingham (Kent).—The T.C. bas adopted a free 


witing scheme in connection with the electricity undertaking. 


(Glasgow.—On the application of the Clyde Valley Elec- 
trical Power Co., the Olyde Navigation Trustees have appointed а 
joint ob- Committee to reconsider the question of providing an 
electrical installaticn of their own at the Clydebank Dock. 


Grantham.—An electrical exhibition, arranged by the 
Urban Electric Supply Co. was, we understand, to be opened in the 
Wharf Road Hall yesterday. 


Gravesend.—The T.C. bas applied to the L.G.B. for 
sanction to borrow £4,500 for laying mains. The Electricity Com- 
mittes has circulated a statement, in which it is contended that but 
for litigation and other exceptional causes, the sam of £2,890, which 
had fo be provided ont of the rates to cover the deficiency on the 
Т са wcrhirg, would have been 1:educed to £787, or 14. 
in the 

The Corporation has received notices of objection to its applica- 
tion for the extension of the E.L. area to Northfleet, from North- 
fleet U. D. C., Gravesend and Milton Waterworks Co, Gravesend and 
Milton Gas Co., Northfleet and Greenhithe Gas Co, Associated 
Portland Cement Manufacturers, Ltd., South-Eiastern and Chatham 
and Dover Railway Co., and the Gravesend and Northficet Electric 
Tramways, Ltd. 


Guildford.—According toa communication by Mr. H. F. 
Phillips, of Guildford Electrical Works, to the Surrey Times, it 
appears that the engineer to the local electric supply company 
requested the Oorporation, when it recently considered the 
termination of the agreement with the gas company for lighting the 
town, to allow the electric supply company an opportunity to 
tender, This the T.O. granted, the number of public lamps, 
inclading the newly-added ares, being about 617. The price quoted by 
the gas company was £3 7s. 6d. per lamp per annum for the existing 
lamps, about 400; and £3 10°. each per annum for new lamps, the 
extra 24. 6d. to cover cost of maine, &c. The directors of the elec- 
tric supply company, however, said that they were not in a position 
to undertake street lighting, and that the letter from the engineer 
was unsuthorised by them. The gas company seeing that it had no 

itor after all, revised its tender, increasing the prices to 
43 10a, and £3 15s. per lamp per annum respectively. The Council 
is now po Hs to adopt & municipal electric supply scheme, in con- 
nection with a refuse destructor for which a site has already been 
obtained. There surely is a serious: lack of business enterprise 
са the part of the electricity supply company, especially in view of 
the fact that the Council could offer a good day-load, at the 
Drammond Road, Stoughton Road, and Shatford pumping stations, 
and at the town mills. 


Hersferth.— The U.D.C. has decided to take steps to 
acertain the probable number of consumers of electricity, before 
entering into а 
balk, with the Yorkshire Electric Power Co. 

Horsham.—The U.D.C. has applied for a loan of 
£4,500 for electric lighting purposes, this including £400 for free 


Heve.—The T.C. has fixed the price of energy to con- 
gamers at Aldrington, at 7d. and 4d. per unit, one hour's maximum 


Huddersfield.—The Corporation has resolved to push 
the sale of energy for power purposes, and to give commission on 
the cost of motors, to any contractor who shall atrange for the fixing 
of them, and has decided to distribute 4 sum equal to the com- 
mision upon all motors fixed, pro rata, to the number arranged by 
each contractor, the applications for which motors bave not been 
handed in by any contractor. The borough electrical engineer has 
been instructed to extend the mains to Golcar so as to supply the 
area defined by the Golcar E.L. Order. 

Tbe Corporation’s electricity accounts for the year ended 
December 31st. last, show a surplus of £3,875, after allowing fcr 
interest, redemption c and the repayment of the instalment 
of loan from the Public Works Board. The Committee has 
tetolved that the surplus, together with £2,111 from the depreciation 
snd contingency account be transferred to the borough fund, in aid 
of the rates for 1905-6, by way of refunding the amount received 
from the borough rate towards deficiencies in the revenue account 
for the three years 1893-4-5, amounting to £5,986. This will 
1755 the depreciation and contingencies fund from £11,854 to 


Ilfracembe.—The electrical exhibition recently held 


under the auspices of the Electric Light and Power Co. (Messrs. 


son's), proved very successful, the sums paid for admission 
weocenting to £64, which was presented by the company to the local 


Irvine.—At a meeting of the ratepayers, a resolution 


Was passed objecting to the T.O. proceeding with an electric light- 
ing scheme fot the burgh. г Р ЫШ 


ested arrangement for a supply of energy in 


Keighley.—The T.C. has resolved to expend £4,480 on 


extensions at the electricity works. 


Lancashire.—The Lancashire Electric Power Co. haus 
completed its generating station at Outwood, Radcliffe, and 
has commenced to lay mains for supply in bulk to various townships, 
one being along the Rossendale Valley and another vid Swinton 
and Pendlebury—which local authority has already signed an agree- 
ment to take energy—proceeding by Kearsley, Little Hulton, and 
Westhoughton to the Wigan colliery district. 


London.—ISLINGTON.— The Electric Lighting Com- 
mittee of the B.C. was informed by the electrical engineer that a 
failure of the electric light in a portion of Highbury New Park on 
the 25th ult., in consequence of which the thoroughfare was left in 
darkness for some time, was due to atmospheric conditions, but 
that steps would be taken to prevent a recurrence of the failure. 
Upon the advice of the electrical engineer it bas been decided 
(subject to the usual sanction) to obtain, at an estimated cost of 
£112, a Graham-Morton mechanical ash elevator for the generating 
station. This will, it is believed, save £75 per annum in labour. 
Application isto be made to the B. cf T. for content to enter into 
an agreement with the Stoke Newington BC. to supply at the 
ordinary rates, electrical energy for six 2,0C0.c.pP., six 500-с.р. and 
about 50 8-c.r. lamps, for premises on the north-east side of Black- 
stock Road. 

MARYLEBONE.—The Electric Supply Committee, on Tuesday last, 
presented a report stating that it estimates a dcficiency of £12,050 
—a debit balance on revenue account to March 31st next of £6,050, 
and an additional £6,000 deficiency up to Beptember 30th next. 
This latter figure is on the assumption that the Metropolitan Electric 
Supply Co. will continue to supply the B.C. until September, this 
being done owing to the fact that it is not practicable to estimate 
the cost of supply till that date—it depending entirely upon the 
rate at which consumers can be transferred to the Council's new 
source of supply. It has been decided to transfer this deficiency to 
& suspense account. The Committee states that, nevertheless, it 
hopes that the changing over of consumers to its generating 
station may begin by May next, and in view of the probable 
opening of the station in May, the Committee ask sanction for an 
expenditure of £15,000 as deemed advisable by the consulting 
engineer, to meet the coste incurred in providing supply. The 
Finance Committee assented to the Electric Supply Committee's 
proposals, and stated that a material portion of the £6,050 deficit 
up to March next is on the stamp on the mortgage of £1,415,000. 
The B. of T. has fixed the date for the commencement of the 
Council's 1901 Order to come into operation, and the consulting 
engineer bas submitted certificates for payments to be made to the 
Bt. Helens Cable Co, Ltd., of £3,940 and £23,992, being 60 per 
cent. of the value of cables delivered by the company and now in 
the stores. 


Mexborough.—A L.G.B. inquiry was held recently, 
relative to the application of the U.D.C. for a loan of £4,000 for 
E.L. purposes. There was no opposition. 


Ormesby.—The U.D.C. has opened negotiations with 
the Cargo Fleet Iron Co. for a supply of energy in bulk. 


Pontardawe.—The R.D.C. is advertising for an elec- 
trical engineer, to report on & scheme for lighting the district by 
electricity for public and private use. 


Plymouth.—The price for energy consumed between 
midnight and 6 &.m. is to be, as from the commencement of the 
next financial year, 3d. per unit; for power purposes the price is 
reduced to 24. per поі instead of 24d. 


Portsmouth.—Messrs. Kincaid, Waller, Manville and 
Dawson have presented a report to the Electric Lighting Com- 
mittee of the T.C., embodying a plan for alterations and extensions 
at the generating station, and have submitted the approximate coat 
of the work as follows :—8Bteel chimney shaft, lined throughout with 
firebrick, 11 ft. internal diameter at the top, with brick base sup- 
ported on concrete and steel foundations, height above firing floor 
leve), 200 ft., £4,300; alterations tc existing flues, forming new 
flues, with alterations to arrangement of economisers, £485; new 
pump room, £420; foundations for water-softening plant, £35; 
lemoving part of the existing economiser, altering and adding to 
existing feed-pipes, &c., £350; 20,000-gallon cast-iron feed-tank, fixed 
and connected to existing suction pipes, £650; water-softening 
plant, capacity 7,000 gallons per hour, £750 ; engineering and con- 
tingencies, 10 per cent. on £6,990, £699; total, £7,649. It was 
suggested that the work should be completed by next winter, and 
should be put in hand without delay. On the recommendation of 
the Committee, the T.C. has decided that application be made tothe 
L.G.B. for eanction to borrow £8,000 for carrying out the works 
proposed in the report. 


St. Helens.—The Electricity Committee has decided to 
give an optional charge to large consumers of energy for power, 
of 2d. per unit up to 2,000 units per month, aud 1а. per unit 
beyond. 

Sheffield.—The Corporation E.L. Committee has recom- 
mended the T.C. to give aix months’ notice to terminate the engage- 
ment of Mr. Robert Hammond, consulting engineer to the E.L. 
department. 

Slaithwaite.—The clerk has been instructed to obtain 
information as to the cost of providing electric lighting for the 
streets, 
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Southport.— The Electricity Committee has decided to 
hire out arc lamps at a rental of £1 per annum, and to repair and 
maintain them at an additional cost of £1 per annum, carbons to be 
paid for at 4s. 6d. per dozen pairs. 


South Wales.— At a recent meeting the South Wales 
E.P.D. Co. unanimously approved the Bill to transfer to the com- 
pany the undertaking of the Carmarthenshire Electrical] Power Co. 


Sussex.—The U.D.C’s. of Shoreham, Southwick and 
Portslade have agreed to take the necessary steps jointly, to obtain 
a prov. order for E.L. The object of this step is to secure favour- 
able terms with Brighton, or any other body, for a supply of 


energy, “ instead of some authority making a handsome profit out of 
them.” . 


Tamworth.—The R.D.C. has sealed a petition against 
the Bill of the Shropshire and Worcestershire Electric Power Co. 


Walsall.— The balance-sheet of the Corporation elec- 
tricity undertaking has been issued, and shows that after paying 
interest and sinking fund, the profit on the year's working is £1,061, 
as compared with £316 for the previous year. It has been decided 
by the Electricity Committee to catry the net profit to the reserve 
fund, 

The E.L. Committee bas recommended the Corporation to extend 
the electric mains along Lysways Street, Mellish Road, Whittimere 
Street, Rushall Street, Lichfield Street, and Stafford Street at an 
estimated cost of £1,766. 


West Hartlepool.—Sanction to raise a loan of £13,810 
for E.L. purposes, has been received by the T.C. 


Windsor,—The T.C. has resolved to raise no objection to 
the application of the Windsor Electrical Installation Co. for powers 
to supply energy to Clewer Without and Old Windsor. 


Worcester.—Mr. T. H. Birrell, chief assistant, reports 

a loss of £1,221 during the past year. A deficiency of £670 was 
anticipated by the late Mr. C. J. Sutherland, but owing to an excep- 
tionally bad supply of water-power, this bas been exceeded. Mr. 
Birrell states that since the starting of the Powick station there has 
never been so little assistance obtained from water power as 
during the past year. There was а flood in February which lasted 
26 days, the turbines then being useless. In May the water supply 
commenced to fail, and from June 2nd to December 21st a continual 
drought existed. The units generated last year by water power 
were 110,744 less than in 1903 ; 85,000 unita more were generated 
in 1903 than in 1904 by steam and water power combined, and there 
was an increased coal bill of £101 to generate 85,000 unita leas. 


There was also a reduced revenue of £337 from the waterworke 
motors. 


Wrexham,— At a special meeting of the Т.О. to inquire 
into the charges against the electrical engineer, to which we referred 
in our issue of February 3rd, and Mr. James Wallace, another 
member of the staff, it was decided to accept the statements 
that Mr. Sillery had made with regard to some work as correct. 
Mr. Wallace has, we understand, resigned. 


— — ——— 


TRAMWAY AND RAILWAY NOTES. 


Aston Manor.—The T.C. on 10th inst. adopted a 
report of the Public Works Committee embracing a scheme which 
had been prepared by their consulting engineer, Mr. Robert Green, 
for the reconstruction of the remaining tramways within the 
borougb, including street improvements. The estimate as approved 
is £63,270, and includes, besides electrical work, the paving of 
High Street, Six Ways, Birchfield Road, Lovells Road and Witton 
Road. The scheme for Wheeler Street is in abeyance at present, 
2s it is the intention to equip it in the same way as the Birmingbam 

end of the same thoroughfare. The permanent way will be single 
track, as at present, with passing places, but the latter will be 
practically doubled on the engineer's recommendation. The 
narrowness of the various thoroughfares prohibits the use of double 
track. The generating plant necessary is now practically complete, 
ав the Council's instructions for it were passed some six months 


ago, when the General Electric Co. obtained the contract for exten- 
sions to present plant. 


Belfast.— The Corporation has just effected a loan of one 
million sterling for the purcbase and conversion of the tramway 
system. The loan has been arranged with the Union and Smith's 
Bank, London, at 34 per cent, and the price is £98 per £100, 


with an underwriting commission of 1 per cent. The fulli 
will be 13 millions sterling 4 канн 


Birmingham,—Major Druitt, R.E.. was to inspect the 
Small Heath electric tram route yesterday. The com 


* 


Darlaston.—At a meeting of the U.D.C. last week a 
letter was read from the B. of T., intimating that the South 
Staffordshire Tramway (Lessee) Co. had applied for а renewal for 
12 months of the Board's consent to the use of electrical traction 
on the line worked by the company in Wednesbury, Walsall and 
Darlaston. Asa result of the discussion which followed the read- 
ing of the letter, no objection was offered to the renewal of the 
licence, but serious complaint was made about the cars, the wretched 
state of the tramway track, the defective state of the lines, and so 
forth. It was suggested that the B. of T. should remonstrate with 
the company on these matters. 


Lancashire and Yorkshire Rallway.—At the half. 
yearly meeting Bir George Armytage, speaking of the electrifica- 
tion of the Liverpool and Bouthport line, remarked that during the 
half-year леу had been gradually completing the service. The 
increase in the traffic had far exceeded the most sanguine expecta- 
tions of the directors. Inthe month of December only, when the 
dense fogs occurred, they had an increase of 104,000 passengers on 
this section. 

Several improvements have recently been carried ont on the rail- 
way. Extra fencing has been erected near the Birkdale Station, and 
in regard to the carriages a trial has been made with two doore open- 
ing at the centre, instead of one, and it has been found to be an 
improvement. Оа Friday, February 10th, the eleventh set of electric 
trains commenced running on this railway. It requires 12 sets 
to work the full and complete service, and one or two steam trains 
are, therefore, still needed. It is expected that the twelfth and 
last set will be added shortly. The electric and accelerated service 
bas proved very popular, and the traffic is consequently increasing 
all along the line, the facilities for getting to the intermediate 
stations being greatly appreciated. As a safeguard, the Lancashire 
and Yorkshire, on the 10th inst., commenced to erect spiked iron 
unclimbable fencing in place of the wooden partitions that used to 
exist on certain parte of the railway which has been electrified. The 
new type of fencing will keep dogs from getting through, and will 
prevent persons climbing over on to the live rail. A considerable 
number of dogs have been electrocuted, but the new fencing will 
keep the dogs off the metals, unless they get in from the level 
crossings. 


Liversedge.—A collision occurred on the British Electric 
Traction Co.'s tramway at Liversedge, last week. A car jumped the 
points and dashed into one coming in the opposite direction. The 
fronts of both cars were badly smashed. One of the drivers 
received an incised wound on the forehead. One of the conductors 
was knocked down, and several passengers also complained of slight 
injuries. 

Newcastle-on-Tyne.—The estimates for the year ending 
March 31st, 1906, have just been issued by Mr. T. P. Easton, the 
acting general manager. He states that he has based his figures on 
the cost of working at the present time, which he estimates to be 
675d. per car-mile, or about £2,220 per week. These figures, on 
being compared with the working costs of other systems similar to 
Newcastle-on-Tyne, are still high, notwithstanding the economies 
that bave baen brought about within the past few months. This, 
Mr. Easton says, is largely accounted for by the fact that the cost of 
working the traffic department comes out at 3:898. per car-mile. 
The following figures show that this amount is excessive :— 


Glasgow traffic expenses 2:894, per car-mile. 
Balford 10 -" 2:902d. „ + 
Liverpool n з 2:07d. „ is 
Nottingham ,, sá - 8:01d, „ v 
Leeds is ^ 38d. „ з 
Manchester ,, б 8:364. „ yi 
Sheffield ií i 389d. „ i 
Newcastle 77 [D 8:89d. 70 " 


Mr. Easton continues: “The average traffic receipts for 45 
weeks of the present year equal £3,660 per week, upon which 
figure I have based my calculations to arrive at the estimated traffic 
receipts (£190,320) for the ensuing year. By the addition of the 
receipts receivable from the Lighting Committee, the amount is 
brought up to £194,737.” The estimated expenditure is put down 
at £115,265, so that the balance is £79,472. The sum of £10,131, 
representing the estimated expenditure for repairs and renewals to 
the tramway track, must be added to the expenditure given above, 
making a total of £125,396. This reduces the balance to £69,341, 
out of which is to be taken the sum of £67,142, the estimated 


amount for interest and redemption. This brings the balance to 
£2,199. 


Manchester.—On February 8th the Corporation decided 
to adopt a parcels carrying scheme on the electric tramways of the 
city. Parcels will be dispatched every quarter of an hour, and 
taken to their destinations by boys or in carte. The charge for the 
inside area will be 2d. to 6d. for 14 lb. and 112 Ib. respectively, 
and delivery in the ontside area will be from 3d. to 8d. for those 
weights. On 7th inst. the Tramways Committee decided to give 
an order for two motor-omnibuses, which, if successful, will 
supersede the horse-drawn vehicles which now ply on the Northen- 
den, Cheadle and Chorlton-cum-Hardy routes. The petrol-driven 


buses will be tried on the route from Northenden to Palatine 
Road, Withington. 


Partick.—At а meeting of the T.C. particulars of the 


deadlock with the Glasgow Tramway Committee over the electric 


tramway extensions were made known. The Tramway Committee 
purposed lowering the levels of Dambarton Road under two railway 
bridges, go as to allow covered cars to pass underneath, and to con- 
struct new tramways along several roads. The Partick authorities 
asked the, Tramway Committee to carry out and maintain cer- 
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tain necessary drainage. The Corporation offered to put in some 
gullies, but declined to maintain them or the connecting draine. 


Lenden.—Loxpox Covnty Councit.—At the meeting 
on Tuesday a statement was submitted, giving the cost of settling 
claims in respect of accidents in connection with the Council's 
electric tramways for the nine months ended December 31st, 1904. 
It appeared that the actual expenditure for that period had been 
£6,400, and on this basis the oatlay for the year 1904-05 would 
probably be about £8,533, whereas the amount provided in the 
estimates for this purpose was £10,000 for the year. The cost for 
the nine months worked ont at 188d. per car-mile, as compared 
with 264d. ir, 1903-04. 

The Highways Committee reported tbat in addition to the use of 
condensed ateam, and the water obtained from the artesian well, for 
the supply of water for feeding the boilers at the Greenwich 
generating station, arrangements had been made for procaring au 
independent supply of water from the Metropolitan Water Board in 
the event cf any portion of the condensing plant temporarily break- 
ing down. The Board bad undertaken to deliver the water 
required at a quarterly rent of £25, and the payment of that sum 
would entitle the Council to take a total of 736,000 gallons a quarter 
atarate of supply not exceeding 25,000 gallons an hour, and fcr 
any additional quantity required, the Council would have to pay a 
further 74d. per thousand gallons. 

The Parks Committee stated with regard to the arbitiation in the 
matter of the easemert affecting the Victoria Embankment Gardens 
to be acquired by the Metropolitan District Railway Co., in con- 
nection witb tbe construction by it of an electric sub-station adjoin- 
iog ite Charing Oroes station, that the arbitrator, Mr. Howard Martin, 
had issued his award under which the company must pay to the 
Ceuncil £1,700 as representing tbe value of the easement in question, 
with interest on this sum, from September 14th, 1903. 


Plymouth.—The T.C. bas received from the L. G. B. 
sanction to raise the loan of £6,450 for the construction of an elec- 
tric tramway in Saltash Road, and the electrification of the Coburg 
Btreet and Pound Btreet track. 


Sunderland.—At the meeting of the T.C. on the 
8th inst., Mr. Т, Summerbell, the chairman of the Tramways Com- 
mittee, stated that the Committee had decided to appeal to Quarter 
Sessions against the assessment of the tramways. He regretted 
this because it would place them in conflict with another authority, 
and the interests of the ratepayers would be affected, no matter 
which side lost the appeal. He thought it was witbin their right 
to know how the percentages on which the assessment was bassd 
were made up. ‘the Assesement Committee refused to give them 
the information, and they had no alternative but to go to Quarter 
Sessions. 

A statement was recently made by the Town Clerk of Sunderland 
to the local Press as follows: — When the Corporation decided to 
give notice of appeal the as«essment stood at £14,129; afterwards 
an alteration was made to £13,129, on the grounds that the former 
was based on the accounts of the system for the year ending March, 
1903, and the latter fcr 1904. But the peculiarity as regards this 
alteration is that the receipts which formed tbe startiog Lasis of 
these assessments were in 1903 £59,284, whilst in 1904 they were 
£62,597, so that as the income grew the asseisment decreased. 
Tben on tbe 2nd inst. the further reduction was made on the same 
basis of 1904 from £13,650 to £11,000. The Corpora'ion contends 
that the Assessment Committee has no sure, solid and abiding 
foundation on which it bases its assessment of such undertakings, 
and that these repeated reductions and alterations of position are 
clear proof of this contention. The absence of confidence by the 
Committee in its own decisions is shown by its actions in another 
respect. Whilst the Corporation has throughout placed every 
figure of its accounts at the disposal of the Committee, it 
only with great difficulty obtained from the latter the details of 
the first and second altered assessments, but as to the third (that 
for £11,020) upon being at once asked for the like information, the 
Committee replied that it had already decided not to give it, as 
that would be giving away its саве, a truly extraordinary admis- 
tion, indicating how weak the case is felt to be. 


Tramway Incidents in Court. — At the Bristol 
County Court on the 186 inst, the Bath Electric Tramwaye, Ltd., 
were sued for £150 damages for the loss of a horse. It appeared 
that plaintiff's horte was being led down a narrow thoroughfare, 
dad was overtaken by а car. The horse by some means got in 
froat of the latter, and was so severely demaged that it had to be 
killed. The jury found a verdict for the plaintiff for the amount 
Claimed, attributing the accident to the car driver failing to keep 
а proper look-oat. 

At the Manchester County Court, on the 13: inst., Mrs. Grace 
Alleock was awarded 3 guineas апа oosts against Mecsre. Sutton and 
Co, carriers, for damages received throvgh defendsn‘s’ van 
sanii entangled with the trolley rope of a car on which she 

At Longton, on the 13th inst., Esau Oakes was charged by the 

ric Traction Co. for having removed tke trolley pole 
from the wires when the cat was being driven up High Street on the 
38th ult. Defendant pleaded that he was drunk at tbe time. He 
was fined £3 and costa. 


Wolverhampton.— The Tiamways Committee has 
not to lay down a tramway in Victoria Street, Worcester 

Street, and Lea Road, to the borough boundary at Renn Fields, 
r serve the locality by means of motor 'buses. The total 
5 ште capital cost of a tramway would be approximately 
7456, whilst the total capital expenditure involved in initiating 


а motor-omnibus service to give the same car-mileage would be 
approximately as follows :—Three double-deck motor-omnibuses to 
carry 36 paseengers, at £950 = £2,850; allow for petrol storage 
tanke, &c., at car depót, £200; total, £3,050. The Committee has 
instructed the engineer to prepare specifications and obtain tenders 
for three double-deck petrol cmnibuses. Each bus will be pro- 
vided with a 30-B. H.. petrol engine, and will be capable of a 
maximum speed of 14 miles per hour. The recommendation is 
under consideration, though it is stated that there is no doubt 
that it will be finally adopted. 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.— Yesterday a report was to be 
laid before the T.C. regarding tbe expenditure on the telephone 
system in excess of Mr. Bennett's estimate, which amcuated to 
£6,217. The report, which was signed by Mr. D. J. Barnes, engi- 
neer and manager, recommended that sanction be obtained from 
the L.G.B. to a loan of this amount. There were а total of 1,709 
completed lines, and 1,229 partiully-completed lines, and the spares 
were 80 few that it was imperative to supplement the underground 
cables in Hove at once in every direction, and a loan of £5,400 
was recommended for this purpose. The net profit was estimated 
at £80 per month. 


Cable Codes.—On July 1st last the new Rules and 
Regulations, passed at the London Telegraph Conferer ce in 1903, 
came into force, and have now, therefore, been on trial for seven 
months. The attitude taken up by us as to charging for telegrams, 
and especially as to the regulation whereby the combination of 
ten letters was permissible so long as they were pronounceable 
according to any of the authorised languages, was unmistakable, 
and there was no hesitation on our part in stating that the regulation 
paved the way for as much confusion in the future as in the past; 
and, so far as we can learn, there is much friction existing between 
companies, the public, and every otter department concerned. Let 
us assume that a code telegram is banded in containing such words 
as Meryxmas," VIadostock and '' Africapunt." The rule pro- 
vides that these three words must be charged as eix words, viz., 
" Merry Xmas,” Vladivostock (12 letters) and “Africa Punt." 
When challenged, the sender claims that they are code words or 
pronoonceable groups of letters not exceeding 10 in number, and 
here we have a deadlock. Government lines adhere strictly to the 
rules, and companies probably give a broader definition; all are 
equally in order, but the rule is во wide, and so much is left un- 
decided, that it seems absolutely unworkable without friction, and, 
therefore, it becomes an impracticable rale. We would say once 
more that the best way to obtain a definite rule is either to compile 
and issue a vocabulary of authorised combinations least liable to 
error in transmission—probably best on the Nicolson“ system— 
or charge per letter and take in everything that comes along, 
only advising the sender that the more mixed it is made, the less 
chance he gives to the operator to transmit his telegram correctly. 


Taxing Cables. — A Honolulu dispatch to the 
Chronicle, Halifax, N.S., states that the Supreme Court of Hawaii has 
decided that the 6 miles of trans-Paciflo cable, within the 3-mile 
limit below low water mark, is taxable as personal property. The 
company made no return of the cable. The astessor valued it at 
$42,800, and the Supreme Court at $16,С00. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No.1) .. ee 25 . Aug, 26,1901 .. T 
vomiDnica-Martinique .. ee - ee oe May 7, 1904 „ ec 


St. Lacia-Martinique ee ee ve ee ee May 1, 1903 ee ee 
Cayenne-Pinheiro eo co ee ee ee Aug. 18, 1909 .. ee 
Reissa-Issa (Yemen) Camaran ee ee eo Oct. 22, 1902 ee эө 
Такеш Ср м; А aki РҮ! oe oe Iu AED ee rx) 

vos S agas ee ee ee eb. oe eo 
Closed { Port Arthur-Chifü ee ae eo eo Mar. 9, 1304 oe ee 


Paramaribo-Cayenne eo ee oe ee oe July 18, 1904 ee ee 
Jamaica-Colon .. ss Me "t a ee Jan. 5, 1905 ee ne 
Marmaritza-Rhodes .. M ee oe .. Jan. 30, 1905 ,. 
Martinique-Paramaribo € es oe oe Feb. 14, 1905 

LANDLINE 8, E 
Cartagena-Baranquilla T T oe e. Dec, 8, 1900 .. Feb. 10 
Puerto-Barrios .. "m sa oe - ee July W. 1902 x 
Kertch-Soutehoum кё ae * rs .. Sept. 27, 1904 .. ee 
Rome-Pera.. = ex 55 os ee .. Jan. 27, 1905 ee 
Bhamo route beyond Tali .. ae se .. Jan. 15, 1905 
Newfoundland all places in the interior .. Feb. 10, 1905 


Fao route beyond Bassora vs T e Feb. 13, 1905 ee 


Telephone Disputes.—At tke.Tunbridge Wells Ccunty 
Court on the 8th inst., the case of the National Telephone Co. +. 
Ernest Booker was heard. The plaintiffs claimed £4 5». 4d. for the 
use of telephune and party-line feee. It appeared that although 
they disconnected defendant in February, a claim had been put in 
up to May. After a lengtby ajgument, bis Honour decided that 
disconnecting the service of a sutscriber was identical with ter- 
minatiog the contract, and it precluded any subsequent claim for 
further pay mente, во the сіа`ш was dismissed. Leave to appeal was 
declined, unless the company paid costa. In the Aberdeen Court of 
Session on January 31st, Lord Low clcsed the record in an action 
by the National Telephone Cc. against the Aberdeen Buburban 
Tramways Co. for payment of £722 15s., on account of alterations to 
telephone lines, rendered necessary by the construction of the tram- 
ways. The defenders pleaded that the work was not cariicd out 
with their sanction, and that tne pursuers were barred from insist- 
ing in the action, tbrough their claim not having been timcously 
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made. The case was sent to the Procedure Roll. In the Sheffield 
Court on the 7th inst., the magistrate decided that the G.P.O. had 
а right to fix a pole in St. Philip’s Road, as opposed to the views of 
the Corporation. 


Portsmouth Telephones.—The Borough Treasurer bas 
reported as to the financial position of the telephone underteking 
that the amount sanctioned by the L С.В. was £34,488, that pay- 
ments had been made amounting to £37,187, and outstanding 
amounts were £415, the amount over expended being £3,114. The 
Finance Committee of the T.C. has been asked to allow the Tele- 
phone Committee to open a ruspense account and allccate a sum to 
be agreed on yearly for the repayment of that account. 


Very Like a Whale,—The Herald, Halifax, N.S., 
states that when the end of the Sitka-Valdez cable was raised 
at Sitka, the cable ship Burnside, repairing the break, found a whale 
was attached. This paper further states that the whale had gota 
bard bite of the cable, as its jaws were said to be firmly fixed in the 
Jatter. This would remind one of the chicken which had bolted 
a bean attached to attring, and alter swallowing for tome hours, 
was brought up standing in front of a post to which some 
malicious boy had fastened it. 


Wireless Telegraphy.—Mr. Simpson has succeeded in 
establishing communication between Diamond Island on the Bassein 
Coast and Slipper Island, Andamans. Messages passed ға!іғ- 
factorily for the first time on January 12th and 13th.—Jndian 
Engineering. | 

Тһе rules fcr wireless telegraphy laid down by the French 
Government apparently differ from those in force in Great 
Britain, and some of the cbief points are as follows:—The word 
" Radioté'ézramme " must appear before the address, and is charged 
for. Convention rules apply to there telegrams. The address of 
telegrams to sbips at sea must give the гате or official number of 
the sbip and its natiorality. Demands for assistance from ships 
at sea are given priori'y over other telegrams. The sender of a 
wireless message to a ship at sea may stipulate that it be held fora 
certain number cf days by the coast station. For this purpo:e be 
must insert b fore the address and pay for the words " x days,” 
specifying the number of days. Should the ship not get into touch 
with the coast station within the time fixed by the render, he is 
advised, and he may by paid service or postal advice to tre coast 
station order the telegram to be held fora further period of 30 days, 
and so on. The rate is 75 centimes per word to the coast stations 
at Ouessant and Porquerolles for the present, as well as for other 
stations on the coast of France, Algeria and Tunis, and telegrams 
to or from ships at sea may only be accepted for there places, 
Monaco and Valléss d'Andorre. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Army Contracts.—The Secretary, War Office, is adver- 
tising for names of manufacturers who wish to tender for army 
requirements. Вее Official Notices" February 3rd. 


Austria.—The municipal authorities of Vienna are about 


to invite tenders for the supply of 10 electric motor tramcars and 
100 trailer tramcars. 


Batley.— February 20tb. Tenders are required for 
wiring and fittings in connection with tbe electric light installation 
at the new central stores, now erecting for tre Batley Co-operative 
о Ltd. Harry B. Buckley, Architect, 85, Ccmmercial Street, 

tley. | 


Battersea.— February 27th. Coal and other stores for 
the electricity department. Bee “Ofcial Notices” February 10th. 


Belgium.—March 1st. The Belgian State Railway 
autborities, at La Bourse, Brussels, are inviting terdere, until March 
Ist, for the supply of the plant »cquired for the electric lighting of 
the railway stations at Chenée, Арсеввев and Angleur. 


Dublin.— February 23rd. Are lamp carbons for the 
Corporation. See Official Notices” February 3rd. 


East Ham.— February 21st. Five double-deck rocf- 
covered cars, complete. See Official Notices“ February 10th. 


France.—F.bruary 25th. Tenders are being invited 
until the 25th inst., by the municipal authorities cf Dax (Landes), 
for the concession for the public and private lighting of the town 
by gas and electricity during a pericd of 35 years. "Tenders are to 
s ce a La Mairie de Dax (Landes), whence particulers may be 
obtained. 


Fulham.—February 22rd. Condensing plant, boilers, 
economisers and stokera for the Electricity De[artment. S:e 
Official Notices February 10th. | 
G. W. Railway.—March 13tb. Plant (three-phase and 


direct current) for tbe propored sub-etations and distributing 
centres in connection with the Park Royal gere-ating station. See 
“ Official Notices February 10th. 


Hull.—March 1st. Mains and cables for one year. See 
* Official Notices" to-day. 


II ford.— February 27th. Coal, meters, cables, lamps, &c., 
for one year. See “ Official Notices” to-day. 


Islington.—February 23rd. Electrical and engineers’ 
stores for the electricity department. Bee ''Cfücial Notices” Feb- 
ruary 10th. 


King's Lynn.—February 28th. One 200-Kw. steam 
dyramo, condenter, pipes & . See "Official Notices” to-day. 


Johannesburg.— March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workshop tools, 
for the Municipal Council. See “ Official Notices” December 30th. 


Kilkenny.—February 20th. Installation of tell-taks 
for the District Lunatic Asylum. Bee “Official Nctices" February 
10th. 


Leek.—February 20th. Wiring and fitting the Town 
Hall for the U.D.C. See "Official Notices" January 27th. 


Lowestoft.—March 9tb. One water-tube boiler with 
guperheater, brickwork and sccersories, and pipework. Вее“ Official 
Notices” to-day. 


Manchester.—February 21st. Motor-generators and 
five-wire balancers for the clectricity department. Bee “Official 
Notices” February 3rd. 


Newport (Mon).—March 6th. 300-Kw. continuous 
current tramway generator; 200-kw. continuous current steam 
balancer; one (straight tube) water-tube boiler and superheater ; 
marble switchboard ; extension of switchboard gallery; general 
stores including lamps, carbons, Engine room stores and electrical 
stores &c. See Official Notices " to-day. 


Porto (Portugal).—March 15th. The Town Council 
has cpered a cci petition for tbe concession for the exclusive right 
of working the tramways for collective transports of paesen- 
gers, luggage, and goods in all the municipal public ways. The 


conditions of the competition are published at the Portuguese 


Consulate in London. 


Rathmines.— February 20th. Coal and other stores 


for the electricity department. See Official Notices" February 
10th. 


Rochdale.—February 22nd. Sub-station plant, three 
120-kw. motor-generators; high tension three-phase switchgear ; 
3 tension, continuous current switchgear. See Official Notices ” 
to-day. 


Salford.—February 18th. Stores, &c., for the elec- 
tricity department. See “ Official Notices" February 3rd. 


Salford.—March 4th. Alterations to batteries. See 
“ Offcial Notices ” to-day. 


Shanghai.— March 81st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See Official Notices October 14th. 


Sheffield.— February 18th. Tramway store. See 
“ Official Notices " February 3rd. 


Spain.—March 1st, The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until March lst for the 
concession for tbe establishment and working of a telephone 
exchange in Albacete Particolars may be obtained from, and 
tenders are to be eent to, La Direccion General de Correos y Tele- 
grafos, Carretss, 10, Madrid. 


South Shields.— February 20th. Permanent way and 
construction of track; rail bonds and bonding; conduits, cables, 
and overhead equipment for the Corporation. See Official 
Notices” January 13th. 


South Shields.—March 13th. Boiler, two vertical 
engines and 550-xw. traction generators, also traction switchboard 
for the Corporation. Bee “ Official Notices” February 10th. 


Stoke Newington.—March 8th. Transformers, motor- 


generators. bcosters, switchboards, battery, distributing mains. See 
„Official Notices" February 10th. 


Sunderland.—February 24th. Four 250-kw. synchro- 
nous three-phase motor-generators for the Electricity Department. 
Bee '' Official Notices " February 10tb. 


Swindon. — February 21st. 
DN switch-panels, &с. 
Ard. 


Willesden.— February 28th. Maintenance of telephones 
for tte D.C. See Official Notices to-day. 


Wimbledon.—March 4th. Stores for the electricity 
department. Вее Official Notices“ February 10th. 


Yarmouth.— Ma chi 1st. Two water-tube boilers, and a 
900-x w. steam alternator. Bee Official Notices” to-day. 


(Continued on page 273.) 


Extensions to lighting 
See Official Notices" February 
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INDIAN ELECTRIC LIGHT AND POWER PLANTS. 


ELECTRIC PLANT OF THE NILGIRI 
| CORDITE FACTORY. 


Wuen the Government decided to build a cordite factory in 
Indis, the Nilgiri Hillsin the Madras Presidency were chosen on 
account of the very 
even temperature 
they enjoy. ' À site 
having been selected 
near Wellington, it 
was seen that. there 
was an abundance 
of water-power 
available, and it 
was decided to 
install an electric 
plant and to utilise 
the Karteri falls, 
tome 3°5 miles dis- 
tant, to supply the 
power. 

Tenders having 
deen called for, the 
whole contract for 


for the whole year. The effective fall from the dam to the 
power house below the falls is 624 ft., which gives nearly 
1 H.P. for every cubic foot per minute. 

The pipes for carrying the water from the dam to the 
power house are 24 in. in diameter, and are of double riveted 
steel, running from 
fg in. to yy in 
thickness as the 
pressure becomes 
greater; these pipes 
were supplied by 
Messrs. Gunther 
and Sons, of Old- 
ham, England, and 
are laid on concrete 
piers. Special 
anchor bolts have 
been provided for 
the steeper parta of 
the line. 

At the back 
of the power 


KARTEBI FALLS: RESERVOIR AND Dam. house is the 


receiver pipe, 30 in. 


the electrical and hydraulic plant was awarded to the diameter, 37 ft. 6 in. long ; on this receiver pipe are fixed a 

General Electric Co., Ltd., of London, Birmingham and Man- relief valve and two air vessels, which act as a cushion when 

chester, a firm that has taken a leading part in polyphase there is any water hammer owing to a rapid change of load. 

work in this country. From this pipe are taken six branch pipes (each fitted with 
Tte dam forms a reservoir containing 7,500,000 cb. ft. a relief valve) to the turbines in the power house. 


of water, and has a catchment area of some 10 sq. miles ; 
the absolute mini- 
mum flow of water 
in the streams above 
the dam has been 
calculated at 181°5 
eb. ft. per minute, 
and this minimum 
has not been 
reached since 1877, 
when there was 
a drought of over 4} 
months; the supply 
would last for some 
45 diys of 12 
hours using 600 
cb. ft. per minute, 
which is, as far 
as can at present 
be ascertained, 


The turbines, manufactured by Messrs. Gunther & Sons, 
are six in number, 
and .are of the 
modified Girard 
type, fitted with 
the makers hy- 
draulic governors, 
which keep the 
Speed constant 
from no load to 
full load, and allow 
half load to be 
thrown off with a 

' momentary rise 
in speed of less 
than 3 per cent. 
The four larger 
ones are each 
capable of giving 


with an effective 


290 brake H.P. 


X least 30 рег J Powma Bra'rron AND TRANSMISSION LINE. 
cent. more water | fall of 600 ft. 


than will actually be wanted, about 450 ft. per minute and 270 c. ft. of water per minute; the bucket wheels are 54 
being nearer the average used when working. With the in. in diameter, and the turbines run at 400 r.p.m. They 
present height of dam it is probable that, for 11 months in are directly coupled to four G.E.C. three-phase generators of 
the year, 24 hours daily could be worked for six days in the 125 Kw. output, generating current ata voltage of 5,000 
week, and 12 hours for the 12th month in an exceptionally between апу two terminals of the star- wound armature; they 
dry year; but the dam has been designed so that another аге of the revolving field type with 12 poles, giving at 
8 ft can be added to its height, which would enormously 400 r. p. m. a frequency of 40 cycles per second. 


increase its storage capacity, and would allow a 24 hours' run The two smaller turbines of 37 н.р. each at 800 r.p.m. are 
G 


| 
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direotly coupled to two continuous current dynamos (one 
spare) which excite the field magnete of the alternators 
and also light the power house, which is equipped with three 
G.E.C. Angold continuous current arc lamps inside and one 
over the main door onteide; there are also five 16-0.P. in- 
candescent lamps on the high tension switchboard, and two 
on the low tension continuous current board. 

The three-phase generators run in parallel through the 
high tension switchboard to the bus-bars. Insulated cables 
mounted on porcelain insulators connect the bus-bars to the 
overhead transmission line, which terminates in the opening 
of the cable tower built for that purpose; as the line leaves 
the power house at an angle, а bracket had to be erected to 
prevent the wires from coming into contact with the hood 
over the opening of the tower. | 
The transmission line between Karteri and the cordite 
factory passes over very hilly country and across two streams, 
and the span over the river at the power house has a 
quadruped to support the wire, the distance being some 
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sections of the factory. The transformers receive current 
at 5,000 volts on the high-tension side, mesh connected, 
and give 380 volte on the low-tension side with star connec- 
tion, the preasure between any one phase and the neutral 
point being 220 volte; this is the pressure used for lighting 
the factory. In the transformer house choking coils have 
been placed in the neutral wire circuite, so that the pres- 
sure can be regulated on the different branches of the 
lighting circuits separately and as required ; the lighting is 
arranged so that it shall balance equally on the three phases 
as far as possible. " 

The cables in the factory are underground, and are laid on 
the British Insulated Wire Co.'s solid system. They are of 
the three-core type, insulated with impregnated peper, and 
lead covered, and they are placed in earthenware troughs 
2 ft. long, filled up with pitch. The troughs have small 
bridges on which the cables rest, so that the pitch can run 
all round the cables. 

The three-phase induction motors are of the G.E.C. 


INTERIOR OF GENERATING STATION: GUNTHER TURBINES DRIVING G.E C. ALTEBNATORS. 


180 ft. The average span is about 100 ft.; the line is 
supported by galvanised iron masts, made up of the larger 
sizes used by the Indian Telegraphic Department, with three 
cross-arms on each post to take the wires. The cross-arms 
are of wood, securely bolted on to the post and strengthened 
with a wooden stay; they are arranged two on one side of 
the post and one on the other, so that the three wires form 
an equilateral triangle, each wire being 1 metre from the 
other two, and are mounted on triple petticoat high tension 
insulators, made by Messrs. Bullers, Ltd. 

The wire, which is No. 1 S.W.G. hard drawn copper, in 
one mile lengths, is connected with the ordinary twist joint, 
or what the Americans call the © Western Union,” and well 
soldered. 

The cordite factory covers a piece of ground roughly 
1 mile long and } mile in breadth ; in as central a position as 
possible is situated the transformer house, which contains а 
high-tension switchboard, four three-phase step-down trans- 
formers, each of 120-kilovolt-amperes output, a low-tension 
transformer board and a distributing board to the different 


standard type, 18 in number, and consist of seven of 
45 B. H. P., two 28 H.P., four 18 H.P., two 6 H.P., and three 
З H.P., the larger motors running at 800 r. p. m., less sip, 
and the 3 н.р. and 6 H. P. at 1,200; all the motors, exoept 
the 3 H. P., are provided with starting resistances in the rotor 
circuits. 

The cables used for wiring the buildings are Messrs. 
W. T. Glover's, of Manchester, and are vuleanised, taped and 
braided. In the non-danger buildings all the wires are run 
on small insulators fixed to the walls, so that all connections 
can be seen; a short circuit is practically impossible 
except at the lamps, ceiling roses, &c., and dan from 
fire is brought down toa minimum. In the danger build- 
ings all the wires are run in insulated steel conduit, the 
joints being red leaded so as to make them thoroughly air- 
tight. Special airtight fittings to hold the lamps are 
provided, and all the conduits are well earthed. Wig 

The power house and transformer house have been built 
large enough to take another unit each, and the pipe line and 
overhead transmission line will carry-a considerable increase 
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of power in the event of the output of the factory being 
increased. 

The Government is to be congratulated on having deter- 
mined to give an English firm the contract, in spite of the 
prevalent, though erroneous, idea that we are years behind 
other countries: in the electrical line; we understand that 
the plant, which has now been working for some six 
months, has run absolutely without a hitch of any sort, and 
has given every satisfaction. 


THE DACCA ELECTRIC LIGHT TRUST. 
By R. STANLEY 8MITH.* 


Dacca, a large and important native town in a district of 
the same name, situated in Eastern Bengal, is one of the few 
places in India that, three years ago, could boast of a public 
electricity supply of their own. 

The undertaking had its origin in the enterprise and 
munificence of the late Nawab Ahsunollah Khan Bahadur, 
who was at the time considering a project for the installation 
of a private plant in his palace. 

The first idea that occurred to him was to have the 
mains extended through the principal thoroughfares of the 
town, во as to afford the public, or, at all events, the Euro- 

and the wealthier native residents, the opportunity 

of sharing with him the benefits of the supply at a 
eertain charge per unit, which he, in common with them, 
could agree to pay towards the upkeep of a central establish- 
ment. From this he was led to a generous offer of the 
current to the Municipal Commissioners to replace oil for 
street lighting purposes, at a cost which he agreed at his 
own expense to keep within the margin of their existing 
And in order that no one, however poor, 

might be entirely excluded from the advantages such a 
could offer to residents in their own houses, he 

r agreed to install, in the premises of all bond fide 


БАССА: INTERIOR оғ Ехохе Коом. 


‘hopkeepers and tradesmen, any number of lights they 
require, in consideration of receiving from them a 

nominal monthly charge per lamp for the hire and lighting 

of the same, 

Е is not an easy matter to distinguish the very fine line that 

is drawn, in an arrangement of this sort, between generosity 

and speculation, So much of the one may be covered by 


* Late chief engineer to the Trust. 
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the other, as the various sources of income are drawn into 
the one account. But when it is considered that the 


ordinary rate fixed upon for consumers was uniformly 5d. per 
unit—it is 8d. for lighting and 4d. for power in Calcutta— 
and that the street- and shop-lighting promised barely 
sufficient to pay for its production, it will not appear 
surprising that the Nawab found it'necessary to prepare for 


NinaiBI Совріте Factory: Dau AND PIPE LINE. 


a deficit, and to meet depreciation and other incidental losses 
with a reserve. 

A scheme, embodying these proposals, was drawn up before 
a specially appointed board of trustees, who were supplied by 
the Nawab with the necessary funds to carry it through. 
He himself was an honorary member of the Trust, and his 
chief manager was hon. secretary. 

No tenders were invited for the supply and erection of the 
plant. Messrs. F. & C. Osler, of Calcutta, were asked to 
accept the contract on 
certain agreed-upon 
terms, and the sanc- 
tion of the Local 
Government having 
been obtained, the 
order was placed with 
the; firm for  execu- 
tion. 

The system is 
identical with that of 
Calcutta—a three-wire 
direct-current supply 
with batteries, carrying 
a pressure of 500 volts 
between the outers, 
and having the middle 
wire earthed. 

For the purpose of 
balancing, three 
separate means have 
been provided, which 
may be used either 
individually ог ір 
combination : —(1) 
The regulating cells of 
the batteries. (2) A 
couple of steam dyna- 
mos in series, one on 
each side of the system. 
(3) A motor-generator 
or balancer proper, 
which may be used at the same time for boosting up the pressure 
on the charging circuit of the batteries, and may be on this 
account more correctly styled a balancing-booster. These 
are all installed on the premises of the power station, and 
regulated from the same board. 

The switchboard, which is fitted with N.C.S. meters 
and the latest improvements in switching and controlling 
gear, is of white marble framed in varnished teak ; with ite 
polished mountings, it forms a fitting 6riiament to! the 
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engine room. The feeder circuits on it are all provided with 
fuses, and the machines with automatic cut-out switches of 
the carbon-tipped I. T. E.“ pattern. 

The batteries were supplied by the Chloride Syndicate, 
272 cells in all, with a total capacity of 720 ampere- 
hours, and an ordinary maximum charge and discharge 
rate of about 60 amperes on either side. 

The steam dynamos consist of four Parker-Belliss direct- 
coupled seta, capable of generating 150 Kw. The dynamos 
are shunt-wound. Two of these, giving 250 volts eash, are 
coupled in series, as already described, and two of 500 volte 
in parallel on the outers. The engines are enclosed, running 
at a speed of 600 r.p.m. with forced lubrication, and 
are fed by three of Marshall’s loco-type boilers at a pressure 
of 150 lb. per sq. in. 

Two Worthington pumps and a Green feed heater complete 
the steam-raising equipment. An electric motor pump is 
installed on the river side, about a quarter of a mile distant, 
to supply the settling tanks on the station with water, it 
having been found that the pressure of the local water supply 
is insufficient for the purpose. 

The load on the power station is distributed among five 
feeders, four of hio ate carried overhead to the respective 
centres in the town, and Ше remaining one direct to the 
Palace. Onaccountof considerationsof pressure-drop, a special 
change-over switch is fitted in the engine room for con- 
necting the Palace circuit with one of the town mains when 
necessary, and a pair of pilot leads are run back from one of 
the distribution centres in the town to an electrostatic volt- 
meter on the switcbboard. . Е TRE 

In India, generally, where the drainage systems are still 
far from perfect, the rainfall abnormal, and the thunder- 
storms the worst that can possibly be imagined, it becomes 
difficult for the electrical engineer to choose between an 
overhead and an underground distribution. In Dacca the 
feeders and mains alike are all overhead—bare hard-drawn 
copper, the thickest section in any part being No. 00 
S. W. G. These are carried along the sides of the streets 
on tubular wrought-iron poles, which are fitted to 
cast-iron bases and sole-plates, and embedded in concrete. 
The pole in the illustration has, since the photograph was 
taken, been replaced by a double one, which was required 
to stand the rapidly increasing strain that was put upon it. 
It now carries 12 wires, varying in gauge between 00 and 
4 S8. W. G. The house services are tapped from the poles 
through single 
fuses, and are led 
by means of duly 
protected service 
brackets into the 
consumers' pre- 
mises. Strapped to 
each pole at a 
height of 12 ft. 
from the ground, 
is a Dorman and 
Smith street lamp 
bracket, fitted with 
fuse, well-glass 
shade,  enamelled- 
iron reflector, and 
50-C. P. lug lamp. 

There are nearly 
200 of these in use, 
extending over a 
total distance of 6 
miles. 

It has already 
been remarked that 
the distribution area 
is divided into four 
districts, supplied 
by four separate 
feeders. If necessary, these may be at any time connected 
up into the general network by inserting fuses at the 
points where the mains of contiguous districts meet. One 
ot the fuse-boxes for this purpose may be seen on the pole in 
the accompanying illustration. 

Lightning guards are liberally disposed about the supply 
area, and in the cable room at the engine house, where the 
feeders enter the building, each is led through a Siemens 


MAIN SWITCHBOARD. 


horn arrester and-kicking coil, and then again through an 
Ajax arrester in the cable room, before it is permitted to 
descend to the bus-bars. 

In regard to the load, the highest peak in the curve may 
be looked for in the early part of any night in the hot 
season of the year, just before the break of the monsoons, 
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when the combined lighting and fan-load is at its maximum. 
The same characteristic may be observed in a day-light curve 
to mark the approach of a nor'wester." А storm of this 
kind will come on sometimes with as little warning as a 
London fog, and leave again with as little ceremony, but with 


a good deal of damage behind it. 
The curve is otherwise regular and profitable, till the 
cold weather sets in. 
The disturbances in 


its regularity then 
begin to give way 
before the more 
serious disturb- 
ances in its profit- 
ableness. 

The cold weather 
in the tropics is 
not the winter of 
fog, and rain, and 
darkness, that it 
is at Home. It is 
а season of hay- 
making. The 
nights are not too 
long, and the days 
are unbroken in- 
tervals of coolness 
and sunshine—the 
sort of sunshine that 
is least conducive 

. Vo. hay-making as 
far as the elec- 
tricity supply com- 
panies are con- 
cerned. And it is at 

this season of the year, when fans are never used, and during 
daylight hours, when the leakage on the mains begins to 
figure out to an alarming percentage of the output, that the 
mind of the engineer is most sorely exercised in devising 
various expedients for economy. He would shut down, but 
that the law demands that not more than 20 per cent. of the 
consumers shall be cut off at one time through any cause that 
is not directly attributable to an “act of God.” What a 


— 
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glorious opportunity to throw his two sides of the system 
into parallel on one of the batteries, and cut the other out! 
Bat, alas, for the Chamberlain and Hookham meters that are 
ned on the consumers’ services; half of them would undo 
the profits of the other half! Why have we not a unit- 
seky the kind that will register a continuous current on 
reversal ? 


CONTRACTS CLOSED. 


(Continued from page 268.) 


Barslem.—The T.C. has accepted the tender of Messrs. 
Віко & Wilcox, for steam piping and pump for the Elec- 
tricity Works, at £621. 


Erith —The U.D.C. has accepted the following tenders 
in connection with the tramways :— 
Py Electrical Engineering Co., Ltd., overhead equipment, poles, &c., 
4,217. 

Caliender’s Cable & Construction Co., Ltd., feeder cables, &c., £2,590 4e., 
with £51 168. for additional two years’ maintenance. 
Pay F Electric & Manufacturing Co., Ltd., rotary converters, 


Glasgow. Mesers. Mountain & Gibson, of Bury, have 
scored the contract from the Corporation Tramways Department 
for 100 of their M.G.” 21 E.M. electric motor trucks for tramcars 
fitted complete with steel-tired wheels and steel axles. These 
tracks are for 100 new cars which the Corporation is building and 
potting into service. 

Atter several sittings to consider the various tenders submitted 
for electric coaling hoists for Clydebank Dock, the Clyde Navi- 
guion Trustees have accepted an amended tender of Mestre. 
Nagel & Kaemp, for two hoists and relative generating plant, spare 
plant and gear. . i 

The Oraigpark Electric Cable Oo. has received an offer from 
the Clyde Navigation Trustees for electric cable. 

The Tramways Committee of the T.C. bave accepted the follow- 
ing offers:— Traction poles, Wilsons & Union Tube Co., Ltd.; 
machine tools, Oliver Machinery Co., Manchester; motor trucks, 
Менг. Mountain & Gibson, Bury. Pinkston Power Station— 
guards for coal conveyers, P. & W. MacLellan, Ltd. 


Hospital Plant.—Mesers, R. J. Nicholson & Co., of 
Manchester, have secured the contract for the electric light in- 
stallation at the Isolation Hospital, Leftwich, near Northwich. In 
addition to the fitting of the various blocks, the contract includes a 
distribution system of underground mains. 


Leicester.—The T.C. bas affixed the common seal to a 
contract with Messrs. Yates & Thom, at £6,062, for two boilers and 
boiler-houre appliances at the tramways main power station. 


Marylebone.—The Borough Council has accepted the 
following tenders :— Supply and maintenance of storage battery at 
the new generating station, Electrical Power Storage Co., £2,418, 
and £88 per annum for. maintenance; construction of the staircases, 
flooring and grating of the engine room at the new ‘generating 
station, C. A. Parsons & Co., Newcastle-on-Tyne, £2,962. 


Middleten (Lancs.).—The Council bas resolved upon 
the erection of a refuse destructor to work in conjunction with the 
electric light station, and has accepted the tender of Messrs. Mel- 
drem Bros., Ltd., of Manchester, for a bridge across the river and a 
Meldrum simplex regenerative destructor. 


Northern Hospital.— There was an error in one of the 
Rames printed in our last issue. For the firm rendered “О. W. 
Were & Оо.” please read “С, M. Vere & Co.,“ whose address is 
5, Park Parade, North Finchley, N. 


Rechdale.—The Rochdale Electric Co., Ltd., has 
scared the contract for the complete equipment of electric motors 
for the new car-ehed of the Corporation. 


Steckport.—The Corporation Tramways Committee has 
accepted the following tender in connection with the electrification 
> the Hasel Grove route:—For the overhead equipment, 
ко Blackwell & Co., London, for the sum of £4,343. 

this work, 13 tenders were received. The accepted tender was 


= bp the next lowest, being that of the british Electric Co., 


| Sunderland.—The T.C. on the sth inst. accepted the 
wd of Messrs. Balcke & Co, of London, for a cooling tower. 
Ча tender of the Sunderland Forge and Engineering Co., Ltd., 
H d for compounding the two Silvertown dynamos at 
з station. 
pees also resolved that the necessary machinery be cbtained, 
oe of mains made for supplying electrical energy to 
050. Laing & Sons, Deptford, Sunderland, at an estimated 


сой of £5 
Swindep.—The T.C. has accepted the tender of Messrs. 


J. J. Horsfield & Co, i 
» Of Dewsbury, for the supply of a Lancashire 
for the Electrici Фу Works, at 21,385. 


FORTHCOMING EVENTS. 


To-day's Arrangements.— At 7.30 p.m. N.E. Coast Institution of Engincers an 
Shipbuilders. Meeting. 
At 8 p.m. The Electrical Engineer (Н.К) Volunteers. Boheminm 
Concert at the Horns Assembly Rooms, Kennington Road. Colone 
Crompton, C.B., will preside. 


Monday, February 20th.—At 8 p.m. Society of Arts. Internal Combustion 
Engines," by Mr. Dugald Clerk. (Lecture II.) 

Tuesday, February 215t.—I.E. E. (Manchester). Paper by Messrs. Н €. Gunton 
and S. L. Pearce on Manchester Tramways Power Supply.” 

At 8 p.m. Institution of Civil Finvineers. Next paper: -'* Surface 
Condensing Plants, and the Value of the Vacuum Produced," by 
Mr. Richard W. Allen. 

Thursday, February 23rd.— At 8 p.m. I.E E. (Lendon). ‘The Value of Over- 
bead Mains for Electric Distribution in the United kingdom,” 
by Mr. G. L. Addenbrooke. (Continuation of ciecussion.) 

At" p.m. Tramways and Light Railways Association. Mr. H. Jones 
оп the Waterloo and City Railway.“ 

Leeds Association of Engineers. Mr. J. T. Pullon on“ Some Notes on 
Prime Movers and Modern Power Generation.“ 

Friday, February 21th.—At 5 p.m. Physical Society. Meeting at the Royal 
College of Science. 

At 7.30 p.m. I. E. E. (Manchester Students). 
*" Metallography.” 
At 8 pm. Electro-Harmonic Society. 
King's Hall, Holborn Restaurant. 
Saturday, February 25th.—-Association of Engineers-in-Charge. Dance. 


Mr. Buttenshaw on 


Concert (Ladies’ night) at 


THE ELECTRICAL VOLUNTEERS. 


Tum following orders are announced for next week :— 


Monday, February 20.—“ A" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 jm. Lecture on“ Polyphase Alternating Current Machinery,” 
by Lieut. T. Rich, 9 p.m. 

Tuesday, February 21.—'" B" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p m. Medical inspection for recruits and Special Service 
Section, 7 p.m. Lecture on "Exceptional Electrical Devices,“ by Sergeant 


H. E. White. 
Wednesday, February 22.— Instructional drill, headquarters, 8 pm.: plain 
clothes ; rifles without slings. Submarine mining class, 6—9 p.m. Exami- 


nation “A” and B" Companies for " A" badge, 7:0 p.m. 

Thursday, February 28.—'*C" Company. Recruits’ drill, 6 p. m.; technical in- 
struction, 7 p.m. Lecture and demonstration on“ High Tension Electrical 
"Phenomena," by Capt. E. Russell-Clarke and Mr. Lucas, S p.m. 

Friday, February 74.—'*D" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Lecture and practical demonrtration on The Steam 
Engine," by Capt. Phillips, 6.30 p.m. 

Saturday, February 25.—Weck-end class. 

J. H. S. Рипллгз, Captain, 


For O. C. E. HE. R. E. (V.) 


NOTES. 


The Proposed Electrical Exhibition.— In keeping 
with the announcement which we made in our last issue, a meeting 
of electrical manufacturing firms— called together by the National 
Association of Electrical Manufacturers—was held on Wednesday 
afternoon at the Hotel Cecil, for the purpose of considerirg the 
question of a proposed electrical exhibition to be held in London. 
From the course the discussion took, we gathered that the multi- 
oe of small electrical exhibitions in different parts of the 

ingdom was becoming a very beavy burden to the manufacturer, 
and that one thoroughly good show on a large scale would be more 
acceptable to him. It was felt that the time was ripe for a 
large exbibition which should be representative of all branches of 
electric lighting, heating and power. From letters which were 
placed before the meeting, it was very clear that there is a wil ing- 
ness— we bad almost said eagerness— on the part of a very large 
number of the principal electrical manufacturers tbroughout the 
country to support the undertaking as exhibitors The meeting 
voted unanimously in favour of the scheme, and proceeded toelect an 
executive committee. This, it was agreed, stould consist of 10 


representatives from among the manufacturing interests (five 


firms on the Asrociation's roll of membership, and five outside), 
four representatives from the electricity supply companies, 
and оре from the electrical Press. A great many details were 
tonched on briefly at the meeting, but they mainly related to 
matters which will rest with the executive committee for tettle- 
ment. All we need say atthe present junctore is that the exhibition 
promises to be larger than any tbat we have so far had in this 
country, that it will be held in the autumn in a central position 
in London, and that it has the promise of very substantial 


support. 


British Electro-Therapeutic Society.—According to 
the Lancet the annual meeting of this society was held on January 
27tb, when the following were elected as officers for the ensuing 
year :— President: Dr. Donald Baynes. Vice-Presidents: Dr. 
Dawson F. D. Turner and Mr. Chisholm Williams. Council: Dr. J. 
Allan, Dr. D. Arthur, Dr. G. B. Batten, Dr. James Berry, Pr. J. А. 
Codd, Mr. В. Н. Cooper, Mr. Hall- Edwards, Dr. G. Н. Graham, Dr. 
W. В. Haughton, Dr. G. Herrchell, Dr. J. Donald Pollock, Mr. A. D. 
Reid, Dr. 8. Sloan, Dr. Beptimus P. Sunderland, and Mr. C. A. J. 
Wright. Treasurer: Dr. H. McClure. Assistant treasurer: Dr. H. 
Lewis Jones. Honorary secretaries: Dr. H. E. Gamlen (West 
Hartlepool) and Dr. E. R. Morton (London). The annual address 
by Dr. J. Macintyre, of Glasgow, was read by the retiring president, 
Dr. H. Lewis Jones, Dr. Macintyre being unavoidabiy absent 
through illness. At the annual conversazione which followed, there 
was a full attendance of members. 
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The Junior Institution of Engineers. — The 
“Coming of age ” dinner of this Institution took place on the 11th 
inst., Mr. W. H. Lindley, M. Inst. C. B., the President, being in 
the chair at tbe Hotel Cecil. After the customary loyai 
toasts, the humour of the evening was set going by Prof. 
Ayrton, who proposed the first toast of “Legislation and Engi- 
neering” ; this was replied to by Mr. Balfour Browne, K.C., and 
Mr. James Swinburne. All three speeches were very funny. Some- 
thing was said about the three-mile limit, and the fearful care given 
to the working-man in regard to providing him dwellings where be 
didn't wish to live, and, generally, the vagaries of the Legislature 
came in for chaff. Mr. Swinburne asked, as movement was 
relative, why should not beer, and the milk be bimself drank, be 
pumped on Sunday three miles to the thirsty one, in place of com- 
pelling the thirsty one to struggle three miles in raising а tbirst, all 
the bigger for the motor-polluted dusty road on which he must walk? 
Part of this is ours, not Mr. Swinburne's. Those wh» chose to do so 
might bave read between the clouds of chaff, a gocd argument for 
amending both the Legislature and the Bar, through whose in- 
attention to their guineas-marked briefs the ordinary civilian treads 
the thorny path of frightful expense if he desires to undertake any- 
thing indeziiiw. 

It then fell to the President to propose The Port of London,” 
and he used the opportunity to tell us how the old Hanseatic towns 
of North Germany once had a wharf on the Thames, where now 
stands Cannon Street Station, and how, that wharf being 
sold, Hamburg and Bremen and other places bave extended their 
own ports, and canals have keen constructed in Germany and in 
Belgium, and are still being constructed, while he might have 
added, those of England have been allowed to decay, or have been 
strangled into desuetude. This toast wae геғрсодед to by 
the Veaerable Archdeacon Sinclair, who made what we 
think is an error, in ascribing the sbrinkage of the London 
clay, which has caused Bt. Paul's to settle, to the construction of 
the twopenny tube. This and the shrinkage are probably a coin- 
cidence only, for the drying of the London clay is probably caused 
by the lowering of the water level in the chalk beneath the clays to 
the horizon of the top of the chalk itself, by long years of artesian 
well pumping. The Archdeacon spoke instead of Mr. W. H. Grenfell, 
M.P., who was kept at home by a domestic incident that seemed to 
serve as a point for almost all subsequent speakere. 

Everyone was agreed when Mr. P. I. Waldram, in propos ing 
" Municipal Engineering Progress," suggested tbe benefit of fully 
published accounts and proper auditiog of the same, so as to check 
the foolish and wasteful mismanagement of public affairs and public 
money by untrained men of no knowledge in tbe great affairs of 
which they are the absolute, but temporary and irresponsible rulers. 
The President replied to this, and tried to let them down easy, 
and laid atress on the good intentions which, he felt sure, animated 
all municipal men. Prof. Ewing talked to us of applied science, 
and Dr. Glasebrook responded in an excellent epeech. 

" The Senior Institutions” were given by Mr. Wells, Wh. Sc., and 
responded to by Mr. Chas. Hawksley, M.I.C.E., who told how Mr. 
F. Moulton had once to explain a lettered diagram to & Court, and 
began with the words, This, my Lord, is a machine to blow a 
current of cold air through L.“ Mr. Siemens also replied with Mr. 
Hawksley. Lord Reay, G.O.8 I., &c., proposed The Junior Insti- 
tution," and Mr. Cutler, M. I. M. E., responded; after which “The 
President" was proposed by Mr. Hunter, A. M. I. O. E., and suitably 
acknowledged. 

The evening was rendered particularly enjoyable by violin 
solos and there were songs and sundry imitations. The 
excellent work of Mr. Dana, the able and indefatigable secretary, 
was not forgotten, and everyone went home happy. 


The Society of Architects.—A paper was down to be 
read before this society last evening by Mr. B. R. Tucker, on " The 
Lighting of Buildings by Electricity and Incandescent Gas." 


Gias.—An Islington woman was suílocated by gas last 
week, a leaky pipe being the cause. 

On 9th inst. a serious gas explosion occurred at the Central Rail- 
way Station, Glasgow, causing injuries to four men. A leaking 
pipe under one of the platforms, where the gas used for lighting the 
trains is stored, was the cause of the disaster. 


Institution Notes.—The members of the Mining Insti- 
tute of Scotland, on 8th inst., visited the works of Messrs. Mavor 


and Coulson, Ltd., of Mile End, Glasgow, and witnessed coal-cutting 
machines on test. 


Tramways and Light Railways Association.— On 
the 8th iust. the members of this Association visited the power 
station of the London United Tramways Co. They were shown round 
by Mr. J. Clifton Robinson, who informed them that the company 
carried about 50 million passengers per annum, and employed 2,000 
officials, a number which would be doubled when the extensions 
were completed. The company is spending £700,000 on the exten- 
sion of its system to Merton, Tooting, Wimbledon and other neigh- 
bouring districts. 

On the following day the ordinary general meeting of the Associa- 
tion took place, Mr. Alfred Baker, the President, being in the chair. 
Mr. Arthur Stanley, M.P., was elected President for the new year, 
and took the chair, while Messrs. Н. Eogland, J. B. Hamilton, J. Н. 
Rider, В. Sellon, and Lord Vaux of Harrowden were elected to fill 
vacancies on the Council. The new President referred to the 
marked improvement in the attitude of local authorities towards 
tramway companies, and expressed his confidence in the future of 
tramways ав opposed to motor-’buses. He said that a meeting had 
been arranged with the Association of Municipal Corporations, from 
which they hoped good results would ensue. 


Fatalities.—The Newcastle Daily Journal says that a 
foreman electrical engineer, named Thomas Winsby, aged 25, em- 
ployed by Messrs. Bolckow, Vaughan & Co., at Eston Jetty, Mid- 
dlesbrough, was killed on Wednesday night last week. He, and a 
workman under him, named Jackson, were looking for a leakage 
under the electrical engine house, when Winsby, ít is supposed, 
touched a live wire and fell over into a well below. He was at 
once got out, but death was found to have been iostantaneous. 

A wireman in the employ of the Electric Tramway department 
at Rochdale, while working at Healey, overbalanced himself in the 
act of pulling up a wire, and fell to the ground. His skull was 
fractured, and he died almost immediately. 

On January 28th an electric pump driver, employed in No. 2 
Tytrist Colliery, Tredegar, met his death through receiving an electric 
shock. At the inquest Мг, W. A. Scott (of the firm of Ernest Scott 
and Mountain, electrical engineers, Cardiff) said the primary cause 
of the accident, in his opinion, was the nipping of a fuse between 
the lid and the case of the cast-iron fuse box. His opinion was, that 
if the earthing had been effective, this accident would not have 
happened. It could have been improved and maintained by being 
more frequently tested—at least once a month, The jury returned 
a verdict of ' Accidental death, by being electrocated by coming in 
contact with a live current of electricity whilst in the performance 
of his duties." 


Almost a Range-finder.— Writing to the Morning Post 
of February 13th, Mr. C. G. Hall describes a new use to which the 
prismatic compass has been applied—namely, the finding of а lost 
target. The high tides at Aldeburgh had carried i$ away and con- 
cealed it beneath immense masses of shingle. The area was mapped 
out into squares, each side of which was five paces, and readings 
were taken at each angle. The experiment was complicated by 
other masses of iron. No inference could be drawn from hundreds 
of readings taken upon two successive days, the reason being that 
the dulness prevented the observation of a sufficiently distant object. 
The third day was bright, but still no inference could be drawn. 
On the fourth day readings were taken with the compass as near as 
possible to the shingle, when the indications were decisive. A red 
flag was placed here, and a party of diggers soon afterwards found 
the target immediately beneath it. 


Electro-Harmonic Society.—The next Concert, a 
ladies’ night, is to be held at the King's Hall, Holborn Restaurant, 
on Friday, 24th inst, commencing at 8 p.m. Songs will be ren- 
dered by Miss Mabel Manson, Miss Carmen Hill and Mr. Arthur 
Strugnell; the programme also includes ehort stories by Mr. Earle 
Douglas, humorous sketches by Mr. Fraok Leedham, and Mr. 
Walter Graham will perfcrm as "The Human Marionette.” The 
instrumental music includes a violin solo by Mr. T. E. Gatehouse. 


Homopolar Dynamos.—4An interesting letter on this 
subject has just come to hand, too late for inclusion in this issue. 
The subject is an attractive one, and, we think, well worthy of 
attention on the part of dynamo and motor designere. 


Rugby Engineering Society.—At last night's meeting 
& lecture was to bave been delivered by Mr. A. Ohurchill, on 
“ Edison, and His Early Work." 


Appointments Vacant.—Maios superintendent for 
Carlisle (£120); the G.W. Railway wants an electrical engineer for 


traction and lighting, at £6U0 per annum; switchboard attendant 
for Mexborough (£1). 


Electricity in Mills.—On the 24d inst. a discussion 
took place at the Dundee Institnte of Engineers on this question. 
Mr. H. Richardson, the Corporation electrical engineer, made out a 
good case for electricity; he claimed for it reliability, steadinesa, 
increased output, economy of capital cost, flexibility, &c., and 
stated that whilst the working costs of an up-to-date steam-driven 
mill were hard to beat, most of the mills in Dundee were equipped 
with very old engiaes and һай high costs. The Corporation power 
station was not well situated for supplying the mills, bat from a 
station in the proper place power could be supplied cheaply. The 
meeting showed little inclination to favour electric driving, and it 
was stated that the prices quoted by the proposed power supply 
company were ont of the question. 


An Australian Critic.—Mr. Kirkcaldie, one of the 
Railway Commissioners of New South Wales, has been interviewed 
by the local Press on his return from a tour in America and Europe, 
and has neatly summed up the traction situation in the effete 
countries named. His views are such as to indicate shrewdness and 
keenness of observation to a marked degree. While he saw little 
worth copying in New South Wales, he saw much to envy in the 
density of traffic, easy gradients, &c., which are wanting there. His 
criticiam of American railway methods is anything but compli- 
mentary, and he holds up British practice as the standard of 
excellence. The signalling on the latter excited Mr. Kirkcaldie's 
admiration. Dealing with electric traction on railways, his view is 
clearly that the time ie not yet, and he is conteat to wait and allow 
farther developments to t:ke place before attempting to introduce 
it in Australia. The steam omnibus made a very favourable 
im pression on his mind, and the British double-decked tramcars met 
with his approval. On the whole, he considered that traction 
methods in vogae in New South Wales would compare not 
unfavourably with those in any other country that he had visited. 


Royal Society.— The following papers were down for 
reading before a meeting held last evening:—Dr. C. G. Bar 
“Polarised Röntgen Radiation"; Oommunicated by Prof. J. J. 
Thomson, F.R.8. Prof. B. Hopkinson, The Effects of Momen 
Stresses in Metals”; Communicated by Prof. J. A. Ewing, F.R.B, 
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Armstrong College of Science.— The Times says that 
the King has consented to open, next year, the wing which will 
кюре the college buildings. 


Use of Coal.— Before the Society of Experimental Engi- 
пемза Dundee recently, a lecture on The Economical Use of Coal 
тм delivered by Mr. Harry Richardson, the city electrical engineer, 
who dealt largely with the smoke nuisance. One of the chief causes 
of the smoke trouble, especially in the North Country, was the fact hatt 
bituminous coal was used, while unconsumed hydro-carbons, due to 
imperfect combustion, was also responsible for it. Where anthracite 
cl wu used very much less trouble with smoke was experienced. 
In conclusion, he stated that investigation into the combustion 
question would repay care and trouble more than any other depart- 
ment of steam plant engineering. 


A Belated Radiogram.—4A gentleman who sailed for 
New York on Wednesday, February 1st, arranged to send a 
mdiogtam from mid-Atlantic aad also to cable in the old-fashioned 
way on bis arrival at New York. Oa Thursday morning, February 
th, acablegram was received from him in the ordinary way per 
Western Union Telegraph Co. announcing the fact that he had 
arrived safely at his hotel in New York, and on Friday, Febraary 
10%, the radiogram came stumbling in undated, bat signed by the 
gentleman in question as having been sent from mid-Atlantic, 
sonouncing that he was having a splendid passage and would arrive 
oa Wednesday, the 8th inst. 

Exactly what ocourred to the radiogram is not known, but as it 
had the choice of proceeding from mid-Atlantic to the receiving 
mation on these shores, either by the shortest route connecting 
these points, or by starting off in the opposite direction and goiag 
to infinity (where mathematicians tell us that plus and minus become 
somewhat mixed), and getting round to the receiving station by the 
back door, it is within the bounds of possibility that it may have 
chosen the latter route. There seems to be atill some advantage in 
being able to coerce an electric impulse to follow the shortest 
distance between two points, and this has hitherto been fairly 
Жаай achieved by means of a copper wire suitably insu- 


OUR PERSONAL COLUMN. 


Тм Editors invite electrical engineers, whether connected with the 
techaical or the commercial side of the profession and industry 
айю electric tramway and railway officials, to keep readers of the 
Exzorsica, Битву posted as to their ee d 


Central Station Engineers.—Mr. E. F. Cox, who for 
the past 2} years has acted as chief assistant to Mr. Colson, of the 
Hamilton Electricity Supply Co., has been appointed burgh elec- 
trical engineer at Wishaw. 

Mr. Cuas. W. Sar, of Croydon, has been selected for the post 
of second assistant engineer at the Bradford Corporation Electricity 
Works at an annual of £250. 

Recently there has been considerable commotion among the 
electrical employés of the Wrexham Corporation, owing to an 
attack that was made upon the borough electrical engineer (Mr. J. 
Butuny) by a member of the Council, based upon information 
mpplied to him by one of the switchboard attendants. At a meet- 
ing of the full Council, sitting in Committee on January 2nd, 
which lasted for nearly four hours, the matter was exhaustively 
sifted, and the result was the complete exoneration of Mr. Sillery, 
fo whom the Councillor, who had brought the question forward, 
tendered an ample apology. Subsequent to this meeting, how- 
ever, the switchboard attendant informed the Councillor that 
he had discovered that the statements which led to the exonera- 
tion of his chief, were not true. Hence, another full meeting 
of the Council was held on Thursday, 9th inst, when there 
was another lengthy sitting. At this meeting Mr. Billerg 
made a statement to the effect that he was placed in respon- 
tible charge of the works, and the men ander him should be 
ander his authority; bat if they were allowed to carry tales to 
individual members of the Council, with a view to undermining 
his anthority, he was placed in a false position. He was quite 
Prepared to refate all the false statements that had been made, and 
pointed ont that the work of the Corporation was injuriously 
aflected by the " tittle tattle” which some members of the Council 
had tbosght proper to listen to. The usual course in all public 
and prírate works of importance was, that any complainte of the 
workmen should be conveyed through the foreman to the superin- 
tendent, and that he should have full power to deal with the com- 
plaints made. He expected to be supported when performing his 
duties, and not barrassed by needless fault-finding. Had any 
member of the Council applied to him in reference to this matter, 
№ could have given explanations which would have rendered the 
meetings of that Council unnecessary. After a lengthy, and at 
M. S acrimonious discussion, it was decided, by a majority, that 

. Sillery had acted perfectly correctly, and that no blame attached 
to him in any way. 

On February 11th, at the Brompton Oratory, by the Rev. Father 
Christie, D Pape, municipal electrical engineer of Port 

» was married to Margaret Hunt, youngest daughter of 
Anthony Hunt, of Bare, Morecambe. 
üs We TRYCOMBE, superintendent of the overhead equipment of 
ag ей Ham municipal tramwaye, bas been absent from his duties 

co Christmas owing to illness. Recently he had to undergo а 
тош operation, On Tuesday the Corporation expressed sym- 
pathy with Mr. Withyoombe, and granted him six weeks’ leave of 


Tramway Officials.—On Monday last week, at St. 
Paul's Church, Southport, Mr. JAMES ALFRED  HoPEB, chief 
inspector of the Sheffield Corporation Tramways, was married to 
Miss Ganson. 

A Dundee paper says that Mr. Joun JonssTONE, formerly of 
P. & J. Johnetone, has been appointed superintendent of the 
Muskgoee Electric Traction Co., of Muskgoeo, Ind. Terr., U.8.A. 

A silver watch has been presented to Mr. J. Кервор by the staff 
and employé: of the Kidderminster and Stourbridge Tramway Co., 


-with which he has been for 34 years as traffic superintendent, on 


his departure to take up the position of traftic manager to the 
South Staffs. (Lessees) Tramway Oo. 


General.—The first annual dinner in connection with 
the Blackburn District male steff of the National Telephone Co., 
Ltd., was held last Saturday evening at the Golden Lion Hotel, 
Blackburn, representatives of all departments being present. The 
district manager, Mr. C. Remincton, M. I. E. E, occupied the chair, 
and was supported by Messrs. Stevenson and Frost (Blackburn), 
and Mr. Callis (Burnley). Iu proposing the toast of the company, 
the chairman said he was glad to see all grades of the companys 
staff present, and trusted that the inaugural dinner would 
develop into an annual fanction, as he felt sure that such social 
gatherings fostered a feeling of goodwill. A musical programme, 
arranged by Mr. С. Etheringion, followed. 

We read in Indian Engineering that Mr. W. J. Binnie, who, on 
return from leave, has resumed his duties as resident electrical engi- 
neer under the P. and O. Steam Navigation Co., has been appointed, 
with the consent of his employers, inspector of electric installation 
for the Island of Bombay, in place of Mr. F. Негвее, for the pur- 
pose of carrying out the duties contemplated by the Iadian Elec- 
tricity Act, III of 1903. 

In our * Trade Announcements" this week we mention the 
change of address of Mr. THOMAS BRowzTT, who has been appointed 
general manager of the Diesel Engine Co. It is somewhat signifi- 
cant that an engineer so well known in steam engineering circles 
should thus transfer his energies to the cause of the internal com- 
bustion engine. His appointment can scarcely fail to be of material 
advantage to his new employers, and we wish him all success in 
his new position. 

Mr. C. E. VoguMEISTEB, A. M. I. E. E., has resigned the post of 
mains superintendent to the Carlisle Corporation Electricity Works. 
He is starting an electrical business in Carlisle, and his address will 
be Lowther Arcade Ohambers, Carlisle. 


Obituary.—It is with deep regret that we record the 
death of Mr. C. J. BUTHERLAND, M. I. E. E., late city electrical engi- 
neer of Worcester, which occurred on January 30th, the burial 
taking place at Astwood Cemetery, Worcester, on February 2nd. 
For some years past Mr. Sutherland had suffered from ill-health, 
and he has finished his work at a very early age, being only 33. 
He designed and carried oat at Worcester tha erection of the 
Hylton Road station of 810 kw. capacity for three-wire low tension 
continuous current lighting and traction supply. He was very much 
respected by his staff, every available member of which attended 
the funeral, and floral tributas were sent from both stations. Mr. 
Parker (chairman of the Electricity Committee) and Corporation 
officials also attended the ceremony. The deceased gentleman bas 
left a widow and one little son to mourn his loss. 


CITY NOTES. 


Тнв annual report and statement of accounts 
Marconi’s for the year ending September 30th last have been 
Wireless issued by the directors. The balance - sheet 
Telegraph Co. shows that 221,127 shares have been issued, and 
are fully paid except for £50 53. calle unpaid 
making the paid share capital £221,076 15s. The amount of 
expenditure in establishing the business in excess of the receipts 
to Beptember 30th, 1903 (£21,850 7s. 6d.) has been deducted from 
the share premium account (£47,810), leaving & balance of £25,956 
12s. 6d. Oreditors amount to £23,475 7s. 2d., and the balance from 
profit and loss account is £12,681 5s. 3d. The assets are shares in 
associated companies (acquired by agreement) of large nominal 
value reduced by a reserve to £63,745 17s. 4d.; similar shares 
purchased and taken at cost, £29,185 2s. 4d.; patents stand at 
£80,589 18s. 7d. ; plant, machinery and buildings, £33,106 ба. 7d.; 
furniture, £318 148. 1d.; stock, £14,924 15s. 8d.; debtor», 
£36,430 78. 8d.; cash and loans, £6,009 17s. 7d.; and amounts 
due from associated companies, £18,882 0s. 6d. 

The profit and loss account shows that the gross profit was 
£33,289 9s 11d.; other sources of income were transfer fees, 
£109 15s. 7d.; and interest and discount, £720 4s. 5d. The total 
of £34,119 9a. 11d. is redaced to a net profit of £12,681 5s. 3d. by 
expenditures as followe:— Directors“ fees and salaries, £5,389 
16s. 4d.; law charges, professional fees, patent fees and expenses, 
£5,688 13s. 1d.; travelling expenses, rents, rates and taxes and 
sundries, £9,304 7s. 4d.; and repairs, renewals, and depreciation, 
£1,060 78. 11d. ; 

In their report the directors remark that the profit of £12,681 
5s. 3d. compares with £10,607 7s. 8d. for the previous year. They 
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consider that the company is now in possession of all the data 
necessary for the equipment of stations for роса commercial work- 
ing between England aud America, and a new station, fully 
equipped, is nearly completed in Canada. The greater part of the 
machinery for a similar station in Great Britain bas been ordered, 
but the site for such station has not yet been selected. Tbe new 
agreement with the Post Office came into operation on January 1st. 
Orders have been received from the Admiralty. Four stations bave 
been equipped on the Bt. Lawrence, and a new contract entered 
into with the Canadian Government representing extensions of 
stations fcr that Government. Five stations have been equipped 
along the Labrador coast. The stations for a service between Italy 
and Montenegro are now in operation for commercial purpcses, and 
a number of new stations in Italy bave been completed. The use 
of wireless stations for Press mesrages between England and 
Amsterdam is under consideration by the Post Office. The 
Government of Chili is discussicg the application of the 
syetem after successfal demonstrations. A contract has 
been entered into with the War Office for communication between 
certain of the Channel Islands. Оа the subject of the Berlin 
Conference, the ‘directors say that trey feel the company has, 
in the contracts which it has secured, protection against decisions 
of the Conference injurious to the international service which has 
been organised. The Meteorological Office is in communication with 
the company with a view to arranging for a service of weather 
reports similar to those already published by the Daily Telegraph. 
The works have been во fully occupied that the directors are taking 
steps to provide new works affording opportunity for extensions. 
The international organisation of ship and shora stations has been 
very greatly extended. Sixty shore stations are now available, and 
a list of vessels, equipped with Marconi apparatus, is given in the 
report. 30,000 shares at par have been “ placed” through the 
aseistance of a '' group," in which six of the directors were, directly 
or indirectly, interested, the consideration for the group's guarantee 
being an option to take up a farther 30,000 shares at 27s. Gd. 

It will be noted that whilst the shares of associated companies 
are valued at £92,930 193, 8d. in tbe  balance-sheet, there 
is also an entry showing that the same companies owe 
£18,882 0s. 6d. The question of adequate depreciation is 
necessarily a difficult one, but the amount of £1,060 7s. 11d. 
to cover repairs, renewals, and depreciation on plant, machinery 
and furniture valued at £33,425 Os. 8d, seems small 
when the nature of the plant and its rapid improvement 
are taken into account. When directors undertake to place 
shares at par in consideration of an option to take a similar amount 
at a premium of 7s. 6d., it suggests the expectation that an in- 
creased value in the shares may be locked for, but it is not quite 
clear why those directors should not have secured the par share® 
and omitted the premium option. Ав will have been seen from 
our summary of the report, the Marconi Co. are able to report 
au increased ure of their apparatus in the sphere in which 


it does not come into competition with existing telegraphic 
facilities, and it is the more to be regretted that the only 
estimate of future profit is that relating to trans-Atlantic communi- 
cation. The estimate assumes an earning, after deducting land 
charges, of £56,000 per annum on the basis of the transmission of 
15 words per minute for 10 bours a day for 300 days ір the year, 
the rate being 6d. per word. We should have preferred to 
see an estimate of earnings within the sphere of operations 
in which the value of wireless telegraphy has been proved, and 
we cannot but consider it unfortunate that the ehareholders shculd 
have placed before them an elaborate estimate of problematical 
earnings in long-distance transmission where the efficacy of the 
wireless system has not been proved, and where efficient alter- 
natives exist. Why do the directors seek to incur a considerable 
outlay for the purpose of entering a competitive field, when so many 
openings exist for non-competitive businessthat may be obtained 
for smaller outlays? 


IN our issue of February 3rd (p. 196) we 

London announced that this company had at last, 
Electric Supply owing to the improvement in business during 
Corporation. 1904—chiefly owing to the demand for energy 
for the L. C. C. tramways— been able to pro- 

pose a dividend for the ordinary shareholders. The exceedingly 
difficult times which the company passed through in its early days 
are, we suppose, quite unknown to very mauy men who are con- 
nected with the electrical industry to-day, but those who are in- 
terested in the matter, and are so fortunate as to bave access to files 
of the ELECTRICAL REviEW for, say, 12 to 15 years ago, will be 
able to read of the anxieties which were then passed througb, 
anxieties both engineering and financial in description. Baut the 
troubles did not end 12 years ago; they have been recurring 
almost continuously, only in different forme, year after year. The 
self-sacrificing part played by the late Lord Wantage, in standing 
y the concern so manfully, occurs to our mind as calling for a 


passing mention now that it has been possible to show a return on 
the ordinary capital. The company was undoubtedly a pioneering 
one. It was registered as long sgo as 1887 under its present title, 
but, аг a matter of fact, it had an existence under another name 
two years before that date. Of the original directors and officials 
associated only three now remain, these being Lord Crawford, Mr. 
R. Stewart Bain (the present managing director) and Mr. Partridge 
(the chief engineer). Of course, it must be recognised thet the 
results for last year—an increase from 4 millions to 103 millions 
units cold—are chiefly consequent upon the tramway demand. At 
last year's annual meeting the chairman (Mr. R. Н. Benson), ina 
carefully worded epeecb, placed the estimate at from 8 to 10 
millions for the year, and at the forthcoming meeting he will be 
able to tell shareholders that the resalt bas been even better than 
his forecast. If he could also tell the meeting that the L.C.C. 
would be needing an equally Jarge quantity of energy for a couple 
of years or so longer, the shareholders would feel that the company 
had reached a permanent dividend-paying stage. 

The report shows that the profit on working (adding £3,137 for 
interest and balance brought forward) is £67,470. Interest charges 
of £15,478 are deducted, leaving £51,992, which is to be dealt with 
thus :— 


6 per cent. dividend on the preference shares ... £16,452 
3 per cent. dividend on the ordinary shares 9,990 
Reserve (making a total of £25,000)  ... 18,540 
Provision for contingencies oe 5,000 
Carried forward í 2,010 

£51,992 


The supply of current for power and lighting has been efficiently 
maintained, and the anticipation stated in last year's report regard- 
irg decrease in cost of production has been more than fulfilled. 

The units sold were 10,531,785 as compared with 4,102,099 during 
1903. It would be interesting to know how much was for traction 
and how much for ordinary purposes. The expansion in the basi- 
ness required a capital expenditure of £49,378 during the year. 
The plant and machinery bave been maintained out of revenue, 
and are in efficient condition. 


St. James’ and Pall Mall Electric Light Co. 


THE ordinary general meeting of the shareholders of this company 
was held on Tuesday, at the offices, Oarnaby Street, Golden Square, 
Col. Eustace J. A. Balfour presiding. 

The CHAUnMAN, in proposing the adoption of the report, said that 
for the eighth year iu succession they were able to make a distriba- 
tion at the rate of 141 per cent. on the ordinary shares. The pre- 
sent position of the company was, he thought, perfectly satisfactory. 
Last year when addressing them he was at some pains to explain 
what at first sight appeared to be a set back in the progress of the 
business. He pointed out then tbat the comparison of that year's 
working was made with one of quite exceptional prcsperity, in 
which the Coronation led to unususl activity which had a material 
effect upon their business. Farther tban that, whilst they were 
passing through & period of trade depression, their own costs were 
unduly enhanced by the interest charges of capital in the Central Co. 
during the period of construction of that company's important works. 
In the result they had to have recourse to the contiogency fund, 
which they had specially provided for tbat emergency, and one-half 
of the sum was used, the balance being held in reserve for 1904 it 
required. He was able, however, to re-nssure them on all 
those points, and he was sanguine tbat their position would be 


` improved. The accounts before them showed that in the past year 


they had done even better than they expected. The Central Co, 
had declared a dividend of 5 per cent. on ite share capital, of which 
they held one-half, so that not only had they not had to draw any- 
thing from the contingency fund, bat that dividend of £2,500 
received since the closing of the accounts would enable them this 
year to restore that fund to its original amount. In other words, 
1904 had proved about £5,000 better than 1903. Farther, the 
Central Co., having commenced the year by charging them 2d. per 
unit, was able, after paying all expense», including proper provision 
for depreciation, to amend its charge on the whole of its output for 
the year to 12d. per unit, and there was rearon to believe that on the 
current year it would be able to do better still. That was a matter 
which was of vital importance to them. Their own capital was 
atationary, and they had no large expenditure in contemplation. 
Any future increase of supplies for their business would be drawn 
from the Central Oo., and therefore the price at which they could 
deliver a unit of electricity to consumers would depend more and 
more largely each year on the price at which the Central Co. could 
generate it. Forthe past year they had been well satisfied. The 
supply had been furnished them in a most regular manner, and the 
charge was below that which they had anticipated. He was glad 
to be able to tell them that their own business bad made steady 
progress. They had added during the year the equivalent of 24,421 
8-c P. la nps, making a total at the end of the year of 278,889. The 
output for the year amounted to 7,660,587 unite, which was an 
increase of 520,382 units over the preceding year, They would ese 
from the engineer's figures that 6,488,589 units were generated at 
the company’s station, and 2,088,347 units were purchased from the 
Central Co. They had been enabled to make substantial reductions 
to their customers, and it was the settled policy of the board to 
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wake the service cheap as well as efficient, so as to establish the 
business on the widest possible basis. The company's works within 
the district had been fully maintained and were in first-class order. 
At the Carnaby Street atation an artesian well had been sunk, from 
which the whole of the water required for the steam generating 
urposes was easily obtained. The position of the Central Co. 
hed them with a reserve which enabled them to take up 
bu ber any new business that might present itself. Certain Bills 
been promoted in the ensuing session of Parliament, which 
might affect the interests of the company, and the directors had 
taken the proper steps to safeguard those interests. 
Mr. WALTER Lear teconded the motion, and the report was 


adopted. 


The Yorkshire Electric Power Co. 


Tue directors roport that since the meeting held in August, 1904, 
the buildings for the Thornhill power station have been completed, 
and, with the exception of the turbo-generatore, all the plant has 
been delivered and installed. The first two of the turbo-generators 
are now being tested at the makers’ works at Rogby, and it ie 
anticipated that they will be erected in the station during the 
month of February. А supply of electricity was available at the 
works before the end of December, and the first consumer was con- 
nected on January 21st, 1905. 


A general scheme of transmission has been decided upon, and plans have 
been prepared and apparatus ordered for a number of sub-stations. The 
laying of mains is being rapidly proceeded with, so as to give an early supply 
in Birkenshaw, Drighlington, Gomersal, Liversedge, Mirfield, Pudsey, Ravens- 
thorpe, Thornhill, and other districts. At December 81st last 50 miles of cable 
bad been ordered, of which 26 miles were actually laid. In addition to the 
agreement with the U.D.C. of Mirfield, reported at the Jast meeting, agree- 
ments have been entered into with the Corporation of Pudsey and tbe U.D.C. 
o Liversedge for a supply in bulk, the agreement with the latter, as with the 
Mirfeld Council, enabling the company to supply large power users direct. 
Negotiations are proceeding with other loca] authorities, and agreements have 
been made with several large users of energy for power purposes in the districts 
in which mains have been already laid. Judging from the various applications 
made to Parliament and the Board of Trade by local authorities, companies 
and others, continued activity is being shown in the use and development of 
electrical energy. Those applications which refer to the company's area are 
having carefal consideration. 


The half-yearly meeting is to be held at Leeds on February 28th. 


Bristol Tramways and Carriage Co. 


Tae directors’ report for the year ending December 31st, 1904, says 
that the gross receipts amounted to £259,800, and the working and 
Г, ме and renewals are £168,799, leaving a net revenue 


There has already beén distributed interest on 4 per cent. mortgage 
debenture stock and deposits, £11,016; dividend on 4 per cent. preference 
theres, 219,021; interim dividend at the rate of Bà per cent. per annum 


94 per cent. per annum (subject to 
; addition to reserve for contingencies fund, £17,770— 
£10,833—£91,000. Тһе company's investments have been increased by 


i Tbe company obtained their Act of Parliament last session authoris- 
ing the extensions of about 10 miles of route, including the principal roads out 
ol the city, Parliament having approved the company's proposals that as to 
about nine miles the concession should be for at least 42 years, and the con- 

D, On any pure by the local authorities after that period, fair 
market value as а going concern. The Act also confirmed arrangements with 
the various local authorities of Horfield, Kingswood, Hanham and Brislington, 
bs which а fresh period of 42 years together with going concern terms of pur- 


were made applicable to all existing lines within those districts. The. 


bave to record with regret the death in December last of their 
esieemed colleague, Mr. William Franklin. Mr. James Herry Howell, J.P., 
das been el by the directors to fill the vacant position. 


Great Northern and Piccadilly Railway Co. 


Tae balf-yearly meeting of this company was held on Tuesday last 
at Hamilton House, Victoria Embankment, E.C., Bir Henry Fowler, 
G.C.&.T, M.P., in the chair. 

In moving the adoption of the report and accounts, the 
CmarguAx said that the story of the company for the half-year was 
в тегу simple one, and could be told in one sentence. During the 
half-year the capital expenditure had been £644,896 178. 3d., the 
majority of which been expended in construction—nearly 
£611,000. The engineer's reports showed that the work had pro- 
ceeded rapidly and satisfactorily. He did not think that it was 
posible for the work to be proceeded with more rapidly. At the 
next balf-yearly meeting he hoped to be able to give some idea cf 
when the work world be completed. A dividend of 4 per cent. per 
anum was pro Я 

Mr. Leaer С. Рвовтн seconded the motion, which was carried. 

Bir Henry Fowler was re-elected chairman, and Mr. Vivian Н. 
Smith a director. 


W. B. Peet & Co., the auditors, were rc-elected, and this 


E pes the proceedings of the ordinary meeting. 
ies Bille Dg was then made "extraordinary," to consider the 
lt which the company are bringing before Parliament. 


Ет z CBAIRMAN explained that the first Bill was a formal one 
sought to confer further powers on the company, while the 
сай ВШ was to empower the company to construct new 
can in extension of their authorised railways and for certain 
purposes, He formally moved that the two Bills be 


— was seconded by Mr. Рвовүх and carried. 
The proceedings they terminated. 


Northampton Electric Light and Power Co. 


Тнв report for 1904 states that the lamps and motors connected 
during the year were 6,576 (equiv. of 8 c.P. lamps), making a total 
of 47,431 of 8c P. The motors have increased from 2513 to 3514 Н.Р. 
Of these, 210 н.р. are hired out by the company. The separate 


consumers have increased from 704 to 801. 


Distributing mains have been laid to the extent of 1 m. 1,962 yd., bringing 
the total up to 14 m. 1,675 yd. The extension to Dallington has been fully 
justified by the results. In the early part of the year the nominal share capital 
was increased from £50,000 to £100,000. Recently proposals were laid before 
the shareholders, and were unanimously adopted at the various meetings held 
in reference to the matter, for rearranging the share capital by obtnining sur- 
renders of the founders’ rights, and of the special privileges attaching to the 
6 per cent. preference shares. ‘There are now two classes of shares only— 
namely, ordinary and 5 per cent. cumulative preference. The annexed accounts 
deal with the old order of things, the new arrangement coming into force on 
January Ist. As soon as there is a *utliciency of spare revenue, the extra divi- 
dends, or compensation, will be paid, but this can hardly be fully effected during 
the present year. Substantial additions have been made to the plant. The 
posue order extending the area of supply to the whole of the county 

orough, as now constituted, and to various parishes, wus duly passed. The 
Town Council offered £100,000 for the 5 undertaking, the price they 
were advised by their own expert to offer, having been (it is generally under- 
stood) £120,000. Payment was to be deferred, and there were other impractic- 
able conditions. The directors did not feel called upon to convene a meeting to 
consider these proposals. <A further sum of £1,750 is now added to the depre- 
ciation fund, besides £50 written off motors. A certain amount of old plant hag 
been sold, and the loss has been written off. The accounts show £1,746 avail- 
able for dividends. It із propcsed to pay a dividend at the rate of 54 per cent. 
per annum for the half-year on the ordinary shares, making, with the interim 
dividend, 5 per cent. for the year. This will leave £316 to be carried forward. 
The directors are now prepared to allot 1,170 6 per cent. preference shares at 
Is. 6d. premium per share, also 6,0CU ordinary shares, at a premium, by way of 
tender. 


The dividend for 1903 was 43 per cent. 


Chelsea Electricity Supply Co. 


THE directors report that the profit for the year ended December 
31st, 1904, amounted to £35,063, which, with £1,200 brought for- 
ward, makes a total of £36,263. 

After deducting interest on debenture stock, £7,188; balance of 
other interest, £67; interim dividend, 6 per cent. on preference 
shares, £900 ; interim dividend on ordinary shares at the rate of 43 
per cent. per annum, £4,999; amount written off suspense account, 
£2,363 = £15,517, there remains a balance of £20,746, which is to 
be appropriated as follows: — 


To credit of renewals and depreciation fund T E . £10,944 
To final dividend on the preference shares at the rate of 6 per 


cent. per annum, making 6 per cent. for the year я T 900 

To final dividend on the ordinary shares at the rate of 74 per 
cent. per annum, making 6 per cent. for the year x» 8,882 
Leaving а balance to be carried to the next account of T 1,170 
£20,746 


A further expenditure, amounting to £3,875, has been incurred 
during the year in connection with changing the system of supply 
from 100 volts pressure to 200 volte. This amount bas been added 
to the suspense account, from which £2 363 has been written off, 
leaving that account at £4,725. The number of lamps connected 
on December 318, 1904, was 210,659, an addition of 15,424 during 
the year, and the improvement in the units sold per lamp continues. 
The total number of unite sold in 1904 was 3,212,412, being 473,060 
more than the previous year. Daring the year an issue of £25,000 
debenture stock was made at the price of £107 103., and the net 
premiums, amounting to £1,664 148. 10d, have Ъзеп carried to 
debenture stock premium redemption fund. The directors have to 
record, with great regret, the loss of their esteemed colleague, 
Major-General C. E. Webber, C.B., who was one of the first directors 
of the company. The directors do not propose that the vacancy 
should be filled. 

The meeting is to be held at Winchester House, Е.С, on Wednes- 
day, February 22nd. 


Cambridge Electric Supply Co. 


Tam directors report that the progress of the company during 1904 
has contínued to be satisfactory. 


During the year a further call has been made of £1 per share yielding £9,423 
and £80,000 of 44 per cent. debentures have been issued at par to the share- 
holders. £25,000 of this debenture issue has been paid up. In order to meet 
the increasing demand for electrical energy a large extension has been made to 
the works and additional plant and maoninery have been ordered, of which 
part is already delivered and at work. The property in Thompson's Lane 
referred to in the last report has been fitted up as stores and workshops, 
Additional property immediately adjoining the works on the north side has 
been acquired to a portion of whicb, а(ќег alteration and extension, the offices 
of the company will be transferred. The remaining portion of this property and 
the space cccupied by the present offices will then be available for further 
extension of the works. 


A new scale of charges for electrical energy at reduced rates came 
into force on Jaly 1st, and the directors hope for an increase in the 
demand as a result. Daring the year the equivalent of 3,074 8-c P. 
lamps were added to the mains, making a total to date of 47,112. 
The unite supplied were 523, 298, an increase of over 51,000 units. 
After paying all charges, and placing £1,000 to depreciation the 


‘accounts show a balance of 46, 692, whicb, added to £1,342 brought 


forward from last year, makes £8,034. An interim dividend of 23 
per cent. (£1,903) has already been paid, and the directors recom- 
mend a dividend of 44 per cent., making 7 per cent. for the year. 
[The same as for 1903.] This will absorb £3,959, leaving a balance 
ve arid forward, subject to fractional adjustment of income-tax, of 

1,717. 
wt meeting is to be held at Cambridge on Wednesday, February 
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Baker Street and Waterloo Railway Co. 


THE report for the half-year ended December 31st last, submitted 
to the meeting held yesterday, states that capital expenditure 
during the half-year amounted to £173,133. For the current 
half-year the estimated expenditure is £600,000. 


Satisfactory progress is being made with the works between the Elephant and 
Castle and Baker Street. The running tunnels have been driven throughout. 
All the station tunnels are through, except the down tunnel at the Elephant and 
Castle. All the lift and stairway shafts have been sunk except the lift shafts at 
the Elephant and Castle and the stairway shaft at Westminster Bridge Road. 
The passages giving communication with the platforms are all ccustructed 
except at the Elephant and Castle Station. Half the permanent way has been 
laid. On the Paddington section the running tunnels have been driven as far 
as Harewood Avenuc and the permanent way laid. Possession of the Jand for 
the Edgware Road and Lisson Grove Stations was given to the contractors in 
June last. At Edgware Road а 23-ft. lift shaft and the Stair shaft have been 
sunk, and the down line station tunnel has been commenced. At Lisson Grove 

he site has been cleared, and tbe underpinning of the adjacent preperty is in 

band. Arrangements for the interchange subway with the Marylebone Station 
of the Great Cental Co, have been made. The company is promoting a Bill in 
Parliament to obtain power to make certain alterations in the subways at 
Trafalgar Square and the Elephant and Castle, to extend the time for the com- 
pletion of the works and purchase of lands; also for power to issue debenture 
stock certiticates to bearer, 


Company Law. 


Ws are glad to note that the President of the Board of Trade has 
appointed a Committee to inquire into what amendments may te 
neceseary in the Acts relating to Joint Stock Companies. The 
questions to which special attention ів to be directed are :— 

1. The growing practice of issuing companies without a prospectus, 

2. The registration outside England of companies carrying on business in 
England and appealing to English investors. 

8. The extension of the provisions of the Act of 1900 with regard to the regis- 
tration of mortgages and charges to include all mortgages and charges, and not 
only those created since January Ist, 1901. 

4. The amendment of Table A of the Act of 1862, 


The members of the Committee are :— 


Sir Robert T. Reid, G.C.M.G., K.C., M.P., Chairman. 

Mr. J. W. Budd (ex-President of the Incorporated Law Society). 

Mr. Frank Gore-Browne, K.C. 

Mr. E. B. Faber, M.P. (Chairman, English Country Bankers’ Association). 

Mr. J. K. J. Hichens (Chairman of the Stock Exchange Committee). 

Sir William H. Holland, M.P. (President of the Association of Chambers of 
Commerce oí the United kingdom). 

Mr. F. B. Palmer. 

Mr. POENI Speyer. 

Mr. C. M. Warmington, K.C. 

Mr. Edwin Waterhouse (ex-President of the Institute of Chartered 
Accountants). 

Мт. L. Worthington Evans, and 


А ы S. Barnes (Comptroller of the Companies Department of the Board of 
rade). 


Mr. H. A. Payne is to act as secretary. 


Kensington and Knightsbridge Electric Lighting Co. 


TRR directors state that during the year the number of houses and 
shops connected with the system increased from 3,210 to 3,451, while 
the number of lampe, calculated oni the usual basis of 8 C. p., 
increased from 280,133 to 303,048. The renewal account now stands 
at £55,932 9s. 8d., being an increase of £5,502 83. over the amount 
of the account at the end of the previous year. 

After providing for the amount placed to renewal account, writing £3,000 off 
cost Of purchase of Kensington Court Co., Ltd., in the capital account, and after 
pnying the dividends on the 6 per cent. first preference shares to June 30th, 
1904, on the 5 per cent. second preference shares to September £Oth, 1:04, and 
an interim dividend at the rate of 10 per cent. per annum on the ordinary shares 
for the first half of the year, the balance standing to the credit of the net 
revenue account for the year 1904 is £18,659. Of the above sum, £1,500 has 
been appropriated to the payment of the first preference dividend to the end of 
the year, and £625 has to set aside to meet the portion of the dividend on the 
second preference shares accrued to the same date. It is proposed to pay out 
of the balance of £16,534 a further dividend on the ordinary shares at tbe rate of 
10 per cent. per annum for the past half-year, and a bonus of 2 per cent. for the 
year, making, with the interim dividend paid on August Ist, 12 per cent. for the 
year. This will leave a balance of £1,984 to be carried forward. During the 
усаг substantial reductions have been made in the charge for supply, repre- 
senting a considerable saving to the consumers. 


Charing Cross and Strand Electricity Supply 
Corporation. 


Tux report of the directors for the year ended December 31st, 1904, 
shows satisfactory results of the business done in both their West 
End and City areas of supply. 

West End Undertakings.—A new sub-station has been built in the 
Green Park, under agreement with His Majesty's Office of Works, 
for the purpose of supplying the public lamps in the Mall and 
parks, the Queen Victoria Memorial, and for other purposes. The 

mps added during the past year have been 73,722 8-C.P., an 
increase of nearly 25 per cent. on the highest number previously 
obtained in the West End areas in any year. The total number 
now being supplied in the West End is 409,663. The total mains 
now laid amount to 325 miles. The regulations of the London 
County Council require all theatres to be furnished with supplies 
from two separate sources. The dual or alternative supply which 
was provided by the directors, under the advice of their engineer, 
bas now been approved as complying with these regulations. The 
revenue from sales of current for 1904 amounts to £122,877 118. 6d., 
as against £110,083 12s. 2d. in 1903. The balance of net revenue 
account is £55,942 3s. 9d., which it is proposed to deal with as 
follows :—Dividend on the 44 per cent. preference shares, E17, 719; 
dividend on the ordinary shares at the rate of 8 per cent. for the 
year 1904, £28,000; carrying forward £10,223 = £65,942. 

The City Undertaking.— The erection of the first half of the generat- 
ing station at Bow, which will hold plant of sufficient capacity to sap- 


ply the equivalent of 800,000 8-с.р. lamps connected, is now completed, 
and contains plant to supply 600,000 lamps. Further plant, of the 
capacity of 200,000 lamps, will shortly be delivered. e four sub- 
station buildings in the city are now completed, and contain large 
storage batteries and plant of sufficient capacity to supply 450,000 
8-c.P. lamps connected. There is ample space to more than treble 
this capacity, with practically no additional expenditure on 
buildings. Mains have been laid in all the principal and most of 
the secondary streets in the city. These are of sufficient capacity to 
supply upwards of 500,000 8 c.P. lamps Spare ways have also been 
provided into which extra mains, capable of increasing the supply 
to 1,000,000 lamps, can be drawn. There are 265 miles of mains 
now laid. There have been added during the year the equivalent of 
58 968 8 c P. lamps, bringing up the total now supplied to 301,081. 
The gross revenue from sales of current during the year amounted 
to £78,431 2s. 1d., or £22,394 13s. 2d. in excess of 1903. The net 
revenue acccunt shows a profit of £15,670, which bas been applied 
towards the payment of the 44 per cent. preference share divi- 
dends to December 31st, 1904, and the balance of euch dividends 
bas been provided under the guarantee of the West-end under 
takings. 

General.—'Tbe engineer-in-chief certifies that the plant and 
machinery bave been maintained in a bigh state of efficiency. The 
directors bave thought it advieable, to enable the corporation to 
comply with the increasing demand for electrical energy for rail- 
way, tramway and other motive power purposes, to apply to Parlia- 
ment for an extension of the areas of supply end further powers. 
It will be in the recollection of the shareholders tbat the Charing 
Cross and City Electric Co., Ltd., was formed under the authority 
of retolutions of tbis company for the purpose of contracting for 
and carrying out the works in the City of London. These works 
&re now practically completed, and the directors are proposing to 
close all accounts between the two companies. Agreements for 
this purpose bave been prepared and will be submitted to tbe share- 
holders for confirmation. 


City West End 
undertaking. undertakings. 
Quantity generated or bought in B.O.T. units. 10,€08,473 12,000,377 
Quantity sold -- 
Public lamps .. — 985,854 
Other sales id ES - ie . 1,851,787 8,218,596 
'Total sold ee - T. x a 7.851.737 8,604,149 
Quantity used on works.. kis bus ЧА T 2,973,474 8,267,247 
dotal quantity accounted for.. es os a 10,625,211 11,871,996 
Quantity not accounted for . - ee oe 178,262 218, 981 
Number of public lamps s ee — 1 
Total maximum supply demanded kw. 7,240 4,900 


Wu. Hy. PATCHELL, Enainecr-in-Chig, 


The 1903 dividend on the ordinary shares was 8 per cent. 


Liverpool Overhead Railway Co. 


THE thirty-third half-yearly general meeting of shareholders in the 
Liverpool Overhead Railway Co. was held on February 14th, at 
the Law Association Rooms, Ccok Street, Sir William Forwood, 
chairman of directors, presiding over a good attendance. 

The CzHarRMaN, in moving the adoption of the report and 
accounts, regretted that they were not more satisfactory. They 
had, for the first time, to record a reduction in traffic, partly due to 
the quiet state of trade during the early part of the half-year, bat 
mainly caused by tbe competition of the frequent and rapid ser- 
vice of trains on the Liverpool and Southport line since its 
electrification. Thie falling off in traffic had taken place not- 
withstanding the reductions which had been made in the fares to 
meet competition. They bad carried during the balf-y ear 5,613,753 
passengers, against 5,896 508 in the same half-year of 1903—a 
reduction of 282,751, or 48 per cent. Their gross earnings had 
been £41,488, against £44,110—a decrease of £2,622, or 5°1 per cert. 
But they bad been able to meet that falling off in traffic by some 
reduction in expenses. They spent last half-year £29,530, against 
£31,210 in the corresponding half of last year—a saving of £1,680, 
or 5'3 percent. The net income for the half-year was £12,187, 
against £12,935—a decrease of £748. The balance available for 
dividend, including £4,052 brought forward, was £10,134. Out of 
this the directors recommended the payment of the prefezence 
dividend of 5 per cent., which will abeorb £3,266 14s. 3d., and the 
payment of a dividend on the ordinary shares at the rate of 1} 
per cent. per annum, which will require £3,125, leaving a balance 
to be carried: forward of £3,743. During the half-year they had 
earned 1:90d. per passenger. Their highest earnings were 1 99d. in 
1897. The decrease was due to the reductions made in fares, 
particularly to working men. Their ratio of expenditure to revenue 
was 7677, against 76°91. Their lowest ratio was in 1899, when it 
reached 58 60, thus proving that their accelerated service bad not 
produced the increase in traffic they hoped for. Their revenue per 
train-mile had increased since the acceleration from 20°54d. to 
22 78d., and their expenditure was 17°10d. against 18 43d. They 
could not do much more in the way of economy in working, as tbe 
expenditure they could control was really very small. They bad 
received many letters from anxious shareholders making sugges- 
tions for increasing their earnings by reducing the fares, introduc- 
ing differential booking, and granting contract tickets. All these 
letters and suggestions had been most carefully considered. Penny 
fares were, no doubt, popular, and where, as in the case of tram- 
ways, there was & large short pick-up traffic, they were profitable ; 
but they must not forget that the tramways paid ро rates, 
and had no costly structure. Feeling the competition of the 
Lancashire and Yorkshire Railway at the north end very keenly, 
they had endeavoured to win back their working men by 
giving them sectional 2d. return fares. The net result had 
been that they had oarried 40,000 more passengers, at a 
profit of £99, equal to 59d. per passenger; but the same increase 
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under the old rate would have shown a profit of £150. Differential 
fares would be introduced as soon as they made their connection 
with the Lancashire and Yorkshire system. Looking back ороп 
the history of the company, which was opened for traffic in 1893, 
they found they had encountered a series of difficulties which could 
not be anticipated or provided for. They were very successful up 
to 1899 ; their dividend in that year res ched 3 per cent. Then the 
Liverpool tramway system began gradually to be extended, and now 
competed with them at many points. The establishment of the 
telephone had also interfered with the growth of their traffic by 
doing away with the necessity of shipowrers and their clerks visiting 
the docks as frequently as formerly. The trade of the port was 
also now worked with fewer men, owing to the large steamers 
employed. The directors bad endeavoured to combat all these 
difficulties, and if they had not looked ahead, their position to-day 
would have been much less favourable than it was. The line was 
rendering a great service to the trade of the port, and they certainly 
deserved a larger share of public support than they were receiving. 
. Mr. RicHARD Hosson seconded the motion. 

Mr. W. P. THompson said, after the speech of the chairman, he 
no longer wanted to pass a vote of censure on the director». 
Unless, however, the 'growirg decrease in the traffic was stopped, 
matters would become serious for the company. The most succesaful 
line in the kingdom of that nature, he should say from all accounts, 
was the Glasgow tramway», which had 4d. fares as well as 1d. fare. 
By a sectional system with 1d. fsres, he was of opinion that the 
Overhead Railway would be able to materially increase its traffic. 

A SHAREHOLDER suggested that the directors’ fees might be 
redaced for the time being until the company became prosperous. 
He also considered that а 2d. return ticket, as well as the issuing 
of contracts, would prove successful. - 

The CHAIRMAN, in reply, said it would be impossible to go down 
to a 1d. fare at present. It would mean that they would bave to 
donble the existing traffic, and it was not there to double. They 
dared not make bold experiments. 

The motion was then carried, and Sir Wm. Forwood and Mr. 
Harold Brocklebank were re-elected directors. 


Westminster Electric Supply Corporation. 


Tue directors’ report for the year 1904, states that during the year 
the equivalent of 662,129 Ismps of 8 с.р. increased to the equivalent 
of 711,679 lamps, and applications for supply continue to come in 
at а satis rate. 


The length of roadway in which continuous current mains have been laid now 
exceeds 75 miles, making about 26 miles of ways, into which upwards of 284 
milles of copper (strip snd cable) have been drawn. In addition, 3 miles of 
trunk maine (12 miles of ways) are laid in the company's area to connect the 
stations with the Central Electric Supply Co.'s station at St. John's Wood. 
The system of public lighting undertaken by this Corporation continues to 

ive great satisfaction. The station of the Central Electrio Supply Co. at St. 

ohn's Wood has been working well during the year, and has supplied a large 
amount of current to this company at a considerably lower rate than in the 
previous year, The new transformer station at Duke Street Gardens is not yet 
completed, but arrangements having been made for part of the space to be 
available for the engineers, the first section of plant has been erected and came 
Into use on November 25th last. The result of the year's working justifies the 
directors in once more recommending an increased dividend, viz.—14 per cent. 
The re being a growing demand for current at a low price, the directors consider 
that an itional profits shoald for the D dir be devoted to the develop- 
ment tbe company's business by the reduction in the rates of charge. A 
reduced scale of charges came into force on January Ist, which will naturally 
affect the receipts for the current year, and it is, therefore, necessary to carry 
forward & sum of money sufficient to meet the temporary diminution of profits 
which may result from the reduction in price. An interim dividend at the rate 
of 13 per cent. per annum on the ordinary shares and the dividend on the 5 per 
cent. preferenoe shares, for the half-year ending June 30th, 1904, have been dis- 
tribused. After allowing for depreciation, sinking fund and other charges, the 
net is £56,828 11s. 4d., from which must be deducted the second halt- 
year’s dividend on the preference shares, which abeorb £3,342 14s. 10d., leaving 
a balance of £52,986 168. 6d. Out of this the board recommend the payment of 
dividepd at the rate of 15 per cent. per annum, less income-tax, for the past 
half-year, carrying forward a balance of £15,798. 


STATEMENT OF ELECTRICITY BOLD, &c., YEAR ENDING DECEMBER 218 T, 1904. 


Quantity utilised. 
n дг un No. of lamps on 
Bold to беа e Total Dec Bist, 1904 
r lighting, . ес. 8136, 1904. 
consumers. meter testing, &c. | E 
14.518,764 163,898 1,006667 | — 711,679 
(18,086,596 | * {160,288} [18,246,834] (663,129) 


ALEX. В. W, Кккккрү, Enpincer-in-Chief, 


* "The bracketed figures indicate the numbers of lamps and units at 
er 1908. The quantity expended in distribution is not stated this year. 
Eps. J 


Waterloo and City Railway Co. 


Sm CuABLES Scorren presided on 9th inst. over the balf-yearly 
general meeting of this company, held at Waterloo. 

In moving the adoption of the report and balance-sheet, the 
Chan said that the balf-year which bad just closed bad been a 
very favourable one for the company, although it had not been so 
favourable for other similar railways. During the corresponding 

04 of last year they had paid a dividend of 3 per cent. only, 
this half-year they were proposing an increased dividend of 3} 
эл cent. The working expenses of the company had been reduced 
£140 during the half-year, and be thought they had not yet got 
to the Hmit of reduction. Electricity was making rapid strider, 
and alterations tending to economy were being made in all direc- 
tions. There was one other. little matter which the directors had 
been considering. It had been suggested that the Waterloo and 


City Railway should supply the electricity for lighting Waterloo 
station. It had been found that this could be done, and, of course, 
whatever margin of profit there might be, would be to the good of 
the company. A very small increase of net revenue would make a 
tangible increase ір the dividend. Не had little to say with regard 
to the half-year's working. They had carried nearly 16,000 more 
daily passen gere, ard there bad also been an increase in the number 
of season ticket holders. Surely their little dividend would in time 
grow as well. There was one interesting feature in connection with 
the traffic. Saturday was their best day, which was a very curious 
thing, seeing that the City was practically empty during part of 
that day. He thought it might be accounted for by the number of 
clerks who rashed out of the City on a Saturday for football or 
golf. Since the commencement of the line they had carried some 
30 million passengers without accident, so that l 2 thought the line 
might be considered the safest place in the world. During the 
whole of the past half-year there had been only one or two delays, 
and those of only some few minutes' duration. In oonclusion, the 
Chairman said that the directors were very much indebted to Mr. 
Jones, the electrical engineer to the company. The result of the 
economical working had been largely due to his foresight. 

The motion was seconded by Sir ALGERNON WEST. 

Mr. LAUBIE, a shareholder, raised the question of Sanday work- 
ing. He thought it was a most surprising thing that the line should 
be closed on that day, when it would be so largely used by people 
who wished to go down to stations on the South-Western. In these 
enlightened days, it was extraordinary that any railway should be 
asleep on a Sunday. There was also the question of the awkward 
approach to the railway in the City. Could nothing be done to 
remedy that? 

Other shareholders having spoken, the CHarnMan replied. Daal- 
ing first with the question of Sunday traffic, he said that the matter 
bad not been recently considered by the directors. He admitted 
that the circumstances which obtained at present were not the same 
as those when the line was opened. Since then the Central London 
had been opened, so that tbeir own line formed a connecting link 
between Waterloo and Shepherd's Bush. He was not sure, at least 
this was his own opinion, that the time had not oome when the 
receipts might well be augmented by opening the line on Sundays. 
The directors would consider the matter at their next meeting. He 
was afraid that nothing could be done in regard to the long passage 
at the City end of the line. They had at one time considered the 
possibility of a moving staircase, bat had found that it would be 
too expensive. Allading to the question of fares which had been 
raised by one of the shareholders, he said that he thought it was to 
the best interests of the company to keep the fares as they were; 
rather than raise them he would reduce them. He would not like 
to face the question of advanced fares at present. 

The report was then adopted. 


Smithfield Markets Electric Supply Co. 


Мв. H. B.Lxox presiding at the annual meeting last Friday, moved 
the adoption of the report (see ELECTRICAL Review, February 3rd, 
p. 195), and said that the figures were not quite so good as in 
the previous year, but considering the state of trade and the 
general bad times, the decrease was not of importance. The 
capital account showed that an expenditure of only £1,100 during 
the year, including £800 for tbe new boiler, the benefit of which 
they would receive in the coming year. They bad spent out of 
revenue up-to-date £3,954. Unless there was some remarkable 
change of circumstances in the way of new business they did not 
intend to raise any fresh capital. On the contrary, they proposed 
directly they had enongh money, to pay off the second debentures. 
To do that would be practically the same as writing down the 
value of the plant, stock, &c. The sale of current showed a decrease 
of about £400. А great deal of economy bad been practised by 
consumers in the market, but it was only temporary, and already 
there was a move in the other direction again. The expenses had 
decreased in abont the same proportion, in spite of their having 
freely spent revenue money in keeping the plant in an efficient 
state. The reserve fund had now reached £5,740, and the deprecia- 
. tion fund £3,300, of which they had £3,300 in cash, and the balance 
was being used in the ordinary way in the business as working 
capital. The carry-forward of £1,600 might appear rather large, 
but there might be some difficulties this year which would perhaps 
be a little troublescme, and they though they ought to keep some 
cash in hand in order to surmount them. They had not lost 
customers. They bad sold a few units Jess but more lamps were 
connected. The price had been reduced slightly, and the economy 


‚ in the market bad been marked. 


The report was adopted. 


Newcastle Electric Supply Co.—The directora have 
resolved that the following dividends be recommended for the year 
ending December 31st, 1904 :—21 per cent. on the amount called up 
on the preference shares, making, with the interim dividend paid 
in July last of 24 per cent, a totalof 5 per cent. for the year; 5j 
percent. on the amount called up on the ordinary shares (other 
than those mentioned below), making, with the interim dividend of 
24 per cent., paid in July last, 8 pcr cent. for the year; 3j per cent. 
on the ordinary shares allotted in connection with the purchase of 
the Walker and Wallsend Union Gas Co.'s electricity undertaking, 
making, with the interim dividend of 24 percent. paid in July lust, 
6 per cent. for the year. These shares are by agreement limited to 
a dividend of 6 per cent. per annum for two years, as from 
January 1st, 1903. 
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Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in— 


Havana Electricity Co., Ltd.—Scrip (fully and partly paid) for £150,000 
b per cent. debentures. 


Aud to allow the following securities ,to be quoted in the Official 
List:— 


City ої Buenos Ayres Tramways Co. (190! Ltd. -948,000 shares of £6 each, 
fully paid. Nos. 1 to 21 000, and £171.000 1 per cent. debenture stock, in lieu 


of the shares and debenture stock o! the City of Bue os Ayres ‘Tramways Co., 
Ltd., now quoted. 


Ths Committee has appointed Thursday, February 23rd, as а 
special settling day in— 


Marconi’s Wireless ‘Telegraph Co., Ltd.—Further issue of 90,116 shares of 
£1 each, fully paid, Nos. 195,112 and 221, 125 to 251,127. 

South London Electric Supply Corporation.— 

S 1bject to final audit, the directors reccmmend a dividend on the 


ordinary shares at the rate of 4 per cent. for the past year. Tne 
1903 dividend was 3 per ceat. 


Great Northern, Piccadilly and Brompton Rail- 
way €o.— The report states that during the second half of 1924 
the capital expenditure amounted to £644,896. The estimate for 
the current half-ycaris £750,000. The progress of the works during 
the past half-year has been satisfactory. Tae rent due from the 
Undergrouud Electric Railways Co. of London permita of a divi- 
dend at thersteof 4 percent. per annum. The half yearly meeting 
was held on Wednesday. Бїт Н. Fowler, said, tbat at the next 


meeting, he would be inthe position to giva some definite idea of 
when the line wculd be opened for trati ·. 


Brompton and Kensington Electricity Supply Co. 
—The directors have declared a dividend for the half-year ended 
December 31st last at the rate of 11 per cent. on the ordinary shares, 
makiog, with the interim distribation, 10 per cent. for the year. 
(This is at the same rate as for 1923.) 


New Companies in 1904.—The Jnvestors’ Guardian's 
table of company registrations during 1904 show a big decrease as 
compared with the previous 12 months. The figures are:—1903: 
3,69J companies with £115,688,478 capital. 1901: 3,481 com- 


panies with 483,861,188 capital. In the classification of industries, 
the following figures are given : — 


1904. 1908. 
Electric . - т» . £2,178,755 £8,914,400 
Enginecring and hardware 7,119,752 6,750,537 
Gas... $5 T v» 815,930 871,620 
Railways and tramways .. 8,394,878 2,429,308 


City of London Electric Lighting Co.—We con- 
gratulate the shareholders of this company upon a 1 per cent. 
increase in the dividend for 1904, as compared with 1903, for we 
understand that the directors have decided (subject to the com- 
pletion of the audit) to transfer the sum of £45,500 to reserve 
account, and to recommend to the shareholders the payment of the 
following final dividends forthe year ended December 31st, 1904 :— 
Preference Sharcs.— 6%. per share, making, with the dividend paid in 
July, a total of 128 per share, or 6 per cent. per annum, less income- 
tax. Ordinary Shares.—78. per share, making, with the dividend of 
53, paid in July, a total distribution of 12s. per share, or 6 per cent. 
рег annum for year, less income-tax. The above appropriations 
leave a cnrry-forward of about £22,000. For 1903, the carry- 


forward and the allocation to reserve were exactly the same аз 
above. 


Oxford Electric Co.-—The dividend for 1904 is to be 


7 per cent. per annum (including the interim dividend of 24 per 
cent.) The rate for 1903 was 6} per cent. 


Prospectus.— Messrs. Speyer Bros. are offering £500,000 
of 4 per cent. perpetual debenture stock inthe Baker Street and 
Waterloo R:ilway at 96 per cent. The lists close to-morrow. 


Mather & Platt, Ltd.— Interim dividend on ordinary 


shares at the rate of 6 per cent. per annum for the six morths 
ended December, 1901. 


STOCES AND SHARES. 


Wednesday Evening. 

INVESTMENT orders in the Stcck Exchange have quite eclipsed those 
wbich find their wsy to the speculative divisions. The City ig 
thoroughly convinced that a 2 per cent. Bapk Rate will only tarry 
fora month crtwo; the King's Speech at the opening of Parlia- 
ment on Tuesday assisted the cheeriness, and, from the chaos in 
Russis, the hope of peace in the Far Eact is daily strengthened. 
Four per cent. stocks are in very active demand, and a glance 
down the improvements recorded on the succeeding psges by De- 
benture prices leaves no room for doubt as to the increasing 
character of the investor's confidence. 

Dividend announcements, payments and deductions have caused 
& variety of changes in prices all through the electrical sections. 
Waterloo and City Railway Ordinary at 92 has recovered the dis- 
tribution of 15 per cent., but the Central London prices are content 
to remain with the dividend-deductions shown in the quotations; 


except that the Preferred is 1 down, instead of 2. Fresh weakness 
in City & South London lowered the stock to 444, a fall of 1j, 
of which only 3 has to be allowed for ths interest. Metropolitan 
Consolidated at 96 ex is practically unaltered, bat Districts are a 
sbade better at.417, upon the statements made at the meeting. The 
chairman at that gathering made no effort to explain away the 
damaging figures set forth by an evening coatemporary, showing 
the distance which District Ordinary ie still away from chancas of 
a dividend, although he alluded feebly to the criticism. | O»ri uil, 
District stock can b» deemei nothing better than a gamble, 
although, as we have remarked previously, the price may be hoisted 
when the electrification advertise ment for the line comes along. 

With every day the report of the British Westinghouse Co, 
bacomes more anxiously awaited by the proprietors of the Pre- 
ference shares. The price is 2,°;, and it is said that a passing of the 
dividend onoe more mast be faced as a possible contingensy. 
Nevertheless, holders might be ill-advised to realise now, becanie 
even though it may taks a year to put the company into a sonod 
financial position, the chances are that it will pull round again in 
time. 

After the drop caused by the little "bus v. tram controversy 
British Electric Traction Ordinary are } better at 94, and the Pre- 
ference, allowing for the 6‹. taken off, are } harder at 111 ez divi- 
dend. Anglo-Argentine Trams have eased off a trifle at 88, but the 
market idea is that the price will not be long in getting to 9. In 
the light of this opinion, it must also be remembered that pablia 
interest in Argentine matters shows sigas of waniog for the tim: 
being. London United Tramway D:benture fell a point to 104. 
Business has been recorded this week in Metropolitan Electric 
Trams Debenture at 106, and in North Metropolitan shares at 4]. 
There is more doing in British Columbia Elestric Railway stocks, 
with the Daferred about 103}, and the Preferred at a little over par. 
As bearing upon the problems of motor traction, it may bs 
remarked that the light ‘buses, some of which were intro 
duced to Hammersmith two or three months ago, are me 
regarded as successful, on account of the small number of 
passengers they carry. Therefore the old style of bus, motorised, 
seems likely to prevail until the new Motor Omnibus Co. gets ita care 
on the roads. 

It the City of London Electric dividend did not fulfil the more 
sanguine anticipations, it sufficed to advance the price of the shares 
to 122, а rise of 10s. South Londons are ; down at 4? upon а few 
salea by those who confidently expected a 5 per cent. distribution. 
There is } rise in London Electric Preference at 5i, aud Metro, 
politans continue to improve, another rise of бв. making the price 
18}. The Preference at 51 are ,'; harder. Generally the Metro- 
politan is the last of the important lighting companies to announce 
its dividend. Two or three undertakings have published their 
reporte, but they contain nothing sufficiently strikiog to cause any 
change in values. 

Four-and-twenty rises in the telegraph and telephone market are 
directly due to the increased investment demand. Debentures in 
this department are decidedly bstter. Western Telegraph 4 per 
cent. Debenture has gone up 14; other rises do not exceed a point 
each. Eastern Telegraph Ordinary came into favour, and put on 
З per cent. at 1393, Eastern Extensions stopping at 133. Anglo- 
American Telegraphs are strong. Anglo "A" jamped 2 to 18}, 
after being 142. On February ist the price was 11°, and a strong 
Continental syndicate is endeavouring to get control of the stock. 
The Ordinary has got back ite dividend of i per cent., and the 
Preferred, while nominally down 2, is ex 14 per cent. Direct 
United States are 4 harder at 113, а rise of 12s. 6d. in the fortnight, 
but Submarine Cables Trust keep about 1223. Globes exhibit no 
move. Steady buying of Cuban properties led to Cuba Telegraphs 
being raised i to 171. Direct Spanish Preference are à up. Indo- 
Europeans at 47 show the rise of a sovereign, and Great Northerns 
remain about 30. West India and Panama issues are decidedly 
better in each of the four cases. Of the Telephone descriptions, 
National Deferred has recovered to 110, a gain of 2, and the 
Preferred is up à at 1093. Oriental Preference follow the rise 
that occurred last week in the Ordinary, and Chili Telephones 
rose } to 63. 

Beveral of the Mitcollaneous shares are better. Callender’s 
Preference and Henley's Preference have both improved to 5}, and 
a feature bas been strong buying of Babcock & Wiloox Ordinary. The 
price is 4}, after being 48. Brush Preference improved to 1j, and 
the second Debenture stock is harder. The 5 per cent. First Deber» 
ture stock of the British Aluminium Co. is 2 better at 100. Another 
Debenture just introduced to the market is the 4 per cent. stock cf 
the Baker Street and Waterloo Railway, offered at 96 by Meassre, 
Speyer Bros. Inthe market, a premium of about a point bas been 
established. It may be observed that Great Northern and City 


4 per cent, Debenture stands about 93, and it was nearer 80 not 
long sgo, ш 
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SHARE LIST OF ELEOTRIOAL OOMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Busines? done 
Preeans zium or | Dividends for the last | „СО, | quedé, | week ended 
ш | благе three years, eb. s tn. Feb. Ibm. Feb 15th, 
фе 1908. | 1908. | 1904, Higbhest|Lowest 
07,100 | African Direct 4 95 Debs. А 2 d КЕ ,.l! 100 РА 99 —102 99 —102 2 
95,000 Amason Telegraph Oo." shares, Hos, 1 o 85,00 "ce 210 » e. 1— d 1— 1% 
088,940 Anglo-American Telegraph oe . е ee ee ee Stock . шын э 
8,285,880 Do. do. do, 6% Pref. ws b ж „ Stock | 695 | 6% ata 105 — 107 108 —106 xd | 106 104 
8,285,880 Do. do. do. Mer сае eo „Stock ae 25 il 12$— 100 а 184 14 18} 
1 . „ зое FFF $100 8 4 2 170 —190 100 —1 = n 
" 26,080 баа тае SP TOREA D DODE вен ix a 510 6% | 5% cea 98— 9 ss | 96 
6,000 Do- 10% Pre... „10 16 17 17 — 18 in 
18.6 Direct panish ‚ Ord. ео oe ee ee oe ee 5 ee ee eo іа: oe ° э 
6,486 Do. gir isa" Oum. Pret. eo ee ee ee 5 ee ee ee 1 "Ei 8 DE ee ee 
80,050 Го. до. & Debs. ee ee ee ee ee 60 ee 2 ss, 100 — 102 100 — 1 ыы е 
TR ро Wan India Cable, ü je with in N P 200, Red А 100 3% в 5 » е 1010 100 21020 1110 ni 
4,088,000 | Eastern Telegraph, Ord. ath Pee: озеш m т pi ^ „ ac | Stock | 7% | 7% | .. | 135—128 188 —141 141 p 
hen Do d eri: Dub tock Hed p. de x. os or x B 106 —107 M6 100 ii 8 
үе Eastern Extension, Australasia, China Telegraph — .. .. E q id 1 14 184— 14 18 18 
gue Deos Do, FT Den bee 3) „„ sitok ТЕ 5 X 104 —106 xd iii 105 5i 
— Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 és 85 + 99 —101 xd | 100 —102 100 
Dow uni Bes. Mort, Debs, (Mauritius Bub.) 1 to 6,000 | 96 i E .. | 100 —102 101 —103 i 
ЮЕ | Globe Telegraph and im ix ae ns Я £8 16 7*| 54% РА 1 104xd 52 i 1 1 
Bong Do. do. Pref. ae Че we Gw 0X3 10 А 184 — 144xd 1 1 14 1333 
80,000 | Halifax and Bermudas 96 Ist мо Бек, ша rex 100 м 99 —101 100 —102 1 
үг) M en . oe ee ee ee ee 95 : 8 ? 45 — 41 11 — 48 463 
a - Nas ek MAR e Жс S w 6 8 6 1084 -1 100110 no 1 
Do. % «ey, ер 00 t 5 5:5 | 101—109 109 —111 111 110 
35,008 Do. do,  Á695,Cum.Is$Pref. .. «2 of cc ee 10 6 6 6 18 — 14 18 — 14 1 1% 
25,000 Do. do, 6% Cam. Pref. .. „ 10 6 6 6% 12 — 18 12 — 18 1 1254 
0,958,600 Do. do, 5 % Non-cum. 8rd. Pref., 1 to 250,000 ᷣ 5 5 6 6 23% 51— 64 51— 53 514 
que DO Do. do, 8% % Deb. Stock Red, e ee э» | Stock 83 4% — 98 97 — 99 t8 * 
688,208 Do. do, 4 b. Btock Red ee ee 100 4 4 101 -103j 103 —104 1 oe 
1,908,080 29 d do. 2 Саса. ў а. m 5 vs i n 644 101 E pr = 104 1013 
196,018 Orien Elec. 08. eo ee = ee 
мони Pacifio — йатореап LP Debs — 2 2 1 i i 91 - 100 ай. Ў : 
11889 | Reuters .. .. 1 Se eee US a cec ЕИ : 1— 58 7 — | A 
Submarine Cables Trust E s 55 са МЕ Ne .. | Cort, a 191 —194 191 121 123 
E United River Plate Telephone s В 6 3% ‘ ejl- 71 7— 7 7% 
Do, do, е pui. Pret нью ds 5 és vs — b 6 — 
Do. do. 5% Debs. .. as ae s ee | Btock vs : 105 —107 105 —101 107 
West African Я ae 10 2% 4% 71 —- "n — 2 ee 
39,808 | West Coast of America, 1 to 80,000 and 58,001 s| Aj .. — Й к: 
West Coast of America, 4%, Debe. 110 1,500 guar, by Bras, Bub, Tel, | 100 5 99 —101 —1 is 
Westen „Le., Nos. 1 to 207,680 0 07 „„ „ 10 | 796 | 7% 184— 14 18)— 11 13}3 | 183 
Da. l Debs. 2nd series, 1906 ose ee [IJ 100 ее e. 101 — 108 101 —108 oe 
ee 209 Do, do, 4 Deb. Btock Red. ee eo ee ee 100 ee 0 100 = 102 —1€4 ee oe 
. | West India and Panama 3 Ser -aon -uo -Ge 10 vs ve — H-— 13 ab 23 
1 Do. do, do, 6 Cum. 1s$ Pref. ee ee 10 ee ee 7 8 8 =» 7 
De, do, do. 6 Qum, 204 Pret. os ee 10 ee 0 7i 7 — ЫС ее 
— s. do. do. 6 Debs., Nos, 1 to 1,808 ee 100 ee ee 101 —108 102 —IC4 1024 eo 
ELECTRICAL RAILWAY, MAN UFACTURING AND INDUSTRIAL COMPANIES. 
Зе Aluminium Т 9% Oum. Pret. ee ГІ) ee oe ee ee 10 ee ee oe 81— 9} 9 — 04 ГЕЈ oe 
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` do. 6 % Oum. Prei. ee ee ee ее ee ee 64 8 — 54 ° 
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to 85,000 oo ee эө ee ee ec B b ee . si- 24 2— 24 Ф 
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Do. do. 5A shares d- Mf. só Б) Nil es ki = 1 1— if ss š 
Do. do. 4 Deb. Stock Red. oe ee 100, oe ee oe 77 — €2 7! — 89 oe 
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Construction 1 to 119, di e ` 3 6% 4% T | ii 1 12 13 > 
Oum. Pref. 1 to 81 ee e. — oe 0 NE: 24— 24 ah oe 
P - is Mort, 8 i 100 а а m. 1 10 s n 
do. * lum Db. Stocb;| .. к Uo | Фи —% 91 — 96 
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— Deb. Ваз. Вой. 11900 ee eo ee — — 91 
- J"Wetesieo & Ойу Rallway, VVV Mo | kx | sigl i 91 — 98 $2 — 9 920 922 


„% t Quotations on Liverpool Stock Bzohange, 1 Unless otherwise stated all shares are fully paid. < From Manchester Share List. 


(Bank rate of discount 3 per cent. (April 91st, 1904). 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


* Compared with the corresponding period of 1904. 


Locality. 


1Cardift 
Carlisle T 
Chatham a Dist. 


Coventry x 
IDE atone: 
Darwen 
Dundee 
Dover 
Dublin 

East Ham 
Glasgow 
Halifax ; 
Huddersfield 
Hull 


ford 
Ilkeston 
Ipswich sie 
Isle of Thanet 
Kirkcaldy 


Lan’kshire Trm. Co. 


Plymouth .. 
Portsmouth 
Reading 
Rochdale 
Salford я 
18carborough 
Sheffield ae 
tSouthampton 


Southend-on-Sea . : 


Stockport 
занос ава Ке 
eside  .. 
Warrington ix 
West Ham .. 
Wolverhampton 


Cen. London: ae : 


D & S. Lon. R 
lin-Lucan Rly. 
G. N. and Cit 


L’ pool. аон Rly. 


Mersey Railway 


+ One week only. 


f 


Fort- 
night 
ended. 


Macao 


Ld 


— — 
X CHOW Ф 


— Foe pæ 
QD O в T m 


30,000 Brompton & Kensington Electrio Light gun. . 1 to 30,009 » 
950,000 Central Electric He ly 4 Guar. Deb. Stook.. w 
000 188 o ET s - «s 
10,000 А ш.Рте/ .. 
40,000 Do. до, . ' Ойу Undertaking” Oum. Pre. 
40,000 . о. ee ee эе ee oe 
260,000 Do. do. 4% Deb. Stock RS. 
44,486 |*Chelsea Electricity Supply, Ber ee zb. 44i. VERAT. ёа 
150,000: ро. до. Boe Stock Red. ee ee ee oe 
40,000 79 Do. ^ 6 % Cum. Pret., i to 60,000... .. 5 
600,000: Do. 5 Deb, Stock, Borip. (iss. at 135) all paid .. 85 
800,000 Do. 44% $nd Deb. Stock, Prov. Certs., all M xs 
40,000 | County of London Lighting Ord. 1—40,00 . — .. .. 
90,000 Do. do. do. 6 * Pref., 40,001—60 .. 
400, 0002 Do. do. 4% Deb, Stock . „ „„ 
950,000 Do. do. 2nd Deb. Nock ео oo ee ee 
70,000 | Bdmundson's oe ee oe 
70,000 do, 6 % Cum. Pref. .. ee es 
800,000; Do. do. 1st Mort. Deb. Stoch es 
91,000 and btabridge n ae 
11008 å о. " do. 4 Cron ора "s 
London ectric Во y Corporation, Ord. .. ee m 
49,840 Do. 12 do. 6 % Pref. 
950,0003 Do. do. 4 & 1st Mort. Deb. Stock Red 
100,000 metropolitan Көсө! Supply, 1 to 102000 ae 
71,106 do. Cum. Pret, 1—71,106, £8 paid .. 
, 0003 Do do. lat Mort. Deb. Stock T T 
0003 Do. do. Mort. Deb. Stock Red na 
10,869 N Hill Electric Ligh [E . ee ee 
50, 000 do. 4% 18% Mort. Deb. 808 T oe 
40,000 Bt. James and Pall Mall o Light, Ord. .. s " 1 
90,000 Do. до. до. 9 % Pref. 30,081 to 40,000 
150,000: Do. åo. do. 5i Red .. 
19,000 | Smithfield Markets Electric „ 
60,000 Do. do. 6550 5 0 ee 
65,000 | South London Electricity Supply, ж. des 
100,000 | South Metropolitan Electrio Light d Power өө T 
60, (Late Blackheath and. Greenwich ui Pret. 53 TES 
100,000 Dist. E.L.Co.) ч 
80,000 | Urban Electric Bupply, Ord. es ө» 
80,000 Do. do. 5 95 Cum . Pref. oe es 
200,000 Do. do. 45 lat Mort. Deb. Stock Red ag ee 
110,000 Menu Шошо парро, Ош. гә ee "ә өө 
98.141 Do. do. 6 9% Cum. Pref. : f 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
Fort- Receipts for | No. Receipts for | No. 
Locality. night | the week or | of | Total to date. Miles the week | of | Total to date. Miles 
ended fortnight. wks. реп. or fortnight. | wks. m^ peN 
| | 
| | О О | 
| £ g | 2 og 2 4 £5 | 12 | £ | * 
Aberdeen .. Feb. 11 | 2,146 — 31.87 | 60,72! + 5,7568 10 1,810 | ~ 37,44 | 69,928 + 20% 14 
Arr. e|» 4 qe. 10188 | 1,79 5 70 — 871 6 sm — 7 .. 1. 
Bath .. э» B| 106, 67, 6 3,186 + 879 12 1,182 + 188: 6 | 83,28 + 268 998 +8 
Birkenhead . e| o» 12| 1,982 — 31,45 | 47,819 — &2 1% 80, 2% 6,557 des 
Blackburn | CA Gc Ds m ‚ | 2 118$). 820 | + 45 | 6 | 2,921 — 47 99 
Blackpool .. „ 9 618 T 28 46 | 45,200 + 6,067; #4, .. HA CE M | e DUE SE + 
„ ——Fleetw'd! , 11 899 |— Ч 6 187 — 106 7j .. 188 |86 «996 | .. 48и... 
t „ —Lyham! , 9 138 — 16/15 | Lee; .. + 420 |— 2 4 ' 10,983 — өт 49... 
Bolton > 99 5 3,295 ro 88 45 | 81,953 l + 964 Я 95 | өө 1,005 i+ 1 87 82,067 it ‚291 4 | . 
Bournemouth m | „ 8: 1,096 — 15 | 45 48,387 | .. 1015... 85 — 2 5 831 — 1 61 39 . 
Bradford or NAT NUM. SPEM NIMES: 64 0,040 1 284 |.. | 96,011 |+ 880 48 +1 
Brighton ... „ 12 LATI + 12 45 | 4499007... 94 1,226 i+ 101 45 31,997 + 1,791 ioe 
Bristol | » 10 9,015 1+ 16 . 27,962 2,121 | 964 | 696,050 ,+ 25,445 17h + 8 
+ 9 + | | ө» 
| 4,084 + abe | 98,000 '+10,905 18 ,.. 
Brit. Elec. Trac. Co. 11 9o 2040 + d hs 
1 er 34 45 e,C oe oe 
Airdrie » 8 877 8 967 — 7 |. 655 | + nis 21,049 | .. 110%... 
Barnsley .. » 8 2908 T 7 „, 695.4 21 467 + 28 6 1,84 + 101 105 
Barrow... ». 178 361 - 10 849 "C Е К 891 |+ 7 Е us 25 
Birmingham (City! „ 3 110,40 |+ 124 ,, 14.826 + 317 31 1,281 |+ 122 3,66 & 214 86 
Birmingham (Mid.) ,, 8 28,264 + 895 „, 17,740 69111 10,755 12,085 46 859 +14,772 | вё +84 
Devonport „ 0 W2j|- de „ 2.111 — 88 ü 3562; .. | 6 | 10818!) .. p 
Dudley—Sto’rb'ge| , 8, 1451!+ 20 „ 8,881 — 15 182 19,877 |+ 895 5 | 48,858 |+ 1.212 i 
Gateshead.. „ 3| 195|- 1|, 4.114 53,101 |+ 2 99,518 |+ 5,7-4 474 | 550,060 | + 122,816, 47 !+1 
Gravesend, N’fleet| „ 8! 961 — 85 „ 8733 — ej.. |.. 250 |- 17 i | 4 
Or'n'k, Pt. Glsggw | „ 8| 991 28 „ 2,464 + 292) Th] .. 28,192 1,044 | 45 | 548,256 !+ 24,871 n +19% 
Hartlepool „ 44 — 1 „, 1,33 — 811 7.17 153 z 
Kidderminster ..| „ 8 mi— 2| „, 430-  1l.. |.. 960 |+ 87 19 9,694 |+ 1,803 vd 
Merthyr .. ..| „ 3 860 — 18|, 8111 vul. о 9 766 1+ 661,46 | 57,643 |+ 4,056 | i+ 
Metropolitan. „ 8 13,7 |+1,694 | „, 19,047 | + 8,945 | .. : ЕМ ae | T xi 
Middleton. . » 8 518 |+ 7| ,, 1,214) + 92 i 1414 |+ 41,453 | 85,807 |+ 6,447 | | ч 
Oldham — Ashton „ 8 978 |~ 9|, 230 |- 6 в .. 495|-- 4) 48 | 27,588 Se 1 
9 » 8 194 — 18 „ 41 — 832 : 627 |+ 627 45 11,631 Ms dn 
Poole » 8 818.— 6 „ 1,017 — 2424 7,060 |+ 345 44 | 180,860 |+ 8,752 ` | 
Potteries .. „ 8| 8,959 |- 5 „ 7,728 | + 254 | 908 | .. 6| .. 5 185 3 
Rothesay .. » 8 73 '— 8 „, 2144 | 1 14 8,909 |+ 647 46 |214,024 |+ 6,691 9} 11 
Sheerness .. 5 | 99 + 12 „ | 287 | 8983 802 — 5 |45 43,461 |— 2,493 163 
Southport „ 8) 48 — 70 „ 1640, - 99 .. 4M i+ 43145 | 15,706 |+ 1,575: & .. 
South Staffs. „ В| 170 — 159 „ 2.981 — 067 213—1 405 |+ 49,48 | н je 8244. Шй +1 
Swansea „ 3 908 — 21 „ | 910 — 28 5 2, 1 + 87/45 | 56904 |+ 1454 21 1 
Taunton .. „ 3 "ji 18 „ 10 — 311 668. 8 6 | 1;812 |+ 21 89 . 
Tynemouth „ 3 838 — 60 „, e08 — 152 (Ol'+ 88/44 14.105 50% 74 
eston--Mare ..| „, 1 a8 — 6 „ 21; 16|.. 2,154! 50 | 48,967 Е 98 
M s^ 8 16-0 r 28 „, 1.588 + 55 103 78 1,867 + 580 | T 4d wa s 
Worcester. . „ 8 | 498 |+ 294, „, 1178 + 674 .. |... | ! і 
Wrexham. „ 3 8 Wi” 49 — 894 ,, | | t ШИ 
Yorks. Wool. Dist. m 1,126 da 168, „ , 2,685 + 257 6 '.. | | | | | | 
| i | i 
iT p | si | | | 7,072 |+ 78 5 | 96,074 „ m'e.. 
ре | | | | | | 5,801 !— 735 7 2,401 — 1,184 61 " 
Burnley? Q.. . Feb. 11 | 2,061 + 896|.. | n | . 1 : 3,219 + 16! 6 9,528 W .. 
Burton-on- Trent. „ 453 |- 16 45 15,9 fl 8,008 | — 10, 7 | 10338 — 412 66 
Burg E 3 | „ 8178 + 2| 6 | PGM + 6M i 4 
| : 


{ Includes horse and other receipts. 
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ELECTRIC WINDING GEAR. 


Mens. Enxest Scorr & Moonta, Lb., of Newcastle-on-Tyne, 
have recently shipped to Spain, to the order of Messrs. Mason and 
Barry, London, an electric winding gear for use in а Spanish copper 
mine. 

Toie gear is fitted with two drums each 4 ft. 8j in. diameter, 
x 24 in. wide, and is capable of raising 20 cwte. of ore at a winding 
speed of 375 ft. per minute. Esch drum is mounted on. its own 
shaft, and a hole is made near one side of the barrel to allow the 
rope to pass in to the shaft. 

Each drum shaft is independently driven by its own gear. 
These sbafts are 6 in. diameter through the drums aud beariugs, 
and are provided with loose collars at each end 3 1n. diameter x 
1 in. long; the diameter of the shafts through the wheels is 74 in. 

The drum shaft carriages are four in number, each bearing con- 
sisting of a cast-iron pedestal with adjustable keeps, and fitted with 
bored and turned brasses of large dimensions. The intermediate 
shafts are also two in number, running in two bearings, each 
4 in. bore x 8 in. long, and fitted with brasses.  . 

Oa tbese intermediate shafts are fitted friction clutches of the 
expanding type, each clutch being capable of transmittiog 50 H.P., 
and provided with a long boss to receive the spur-wheel. The clutches 
are busbed with gun metal, and provided with ample lubricating 
arrangements; they operate by means of hand-wheels and screws, 
through weigh-bars fitted with wrought-iron arms, the top end of 
each having a pair screwed in to take the dies for sliding the 
elutches. The ends of the weigh-bars are carried by cast-iron 
bes-keta. 

Tha fi cut motion shaft is of steel, 3 in. diameter, running in two 
bearings, each 3 in. diameter x 6 in. long, one end of this 
shaft being provided with a coupling to take the electric motor 
coupling. The brake gear is operated by means of foot levers 
with the necessary ratchets ; the brake blocks are of cast-iron, and 
are readily renewed. . 

Ou the drum shafts two sets of spur geariog are pro- 
vided with double shrouds, turned true to the pitch line, each 
wheel having 75 teeth, 3-in. pitch, 7-in. face, and the 
two pinions on the intermediate shaft which drive these 
spur-wheels are fitted with 15 teeth each. 
The spur-wheels on the intermediate shaft 
are of cast-stecl having 70 teeth, 12-in. pitch, 
5-in. face, and the pinions which drive these 
wheels have 17 teeth cach. 

The bedplate is com of steel girders, 
the outside girders being 10 in. x 4j in. x 
30 lb. per ft, and the two inner girders 
10 fa. x 6 in. x 45 lb. per ft., whilst the 
чай channels are 10 in. x 3 in. х ү in. 
tbiek; the whole of these girders are secured 
by suitable angles, riveted on one side only, the 
other sides being secured by five turned-s'eel 
bolts in each case. This arrangement enables 
the gear to be readily taken to pieces for 
shipment and re-erection when it gets to 


70° F. above the surrounding atmosphere. 
The motcr is fitted with au extra heavy shaft, 
which is supported by Messrs. Scott and 
Mountain's latest design of self-oiling bear- 
This motor is started and stopped by 
means of the liquid controller shown in the illus- 
tratiom, the latter being fixed in such a 
position thatthe attendant can readily work 
both it and the clutch gear, &., and with it the speed of 
can be reduced to about half speed for short periods, 
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dition to the above electric winding gesr, we uuderstaud 
S3ott & Mountain, Ltd., have similar gears in hand for 
Coal Co., and also for the Dunston Garesfield Coal Oo., 
of Newcastle, so that we may expect in the near future to see 
is type of winding gear superseding to some extent the existiog 
winding engines at oollieries. The frm have nearly com- 
the erection of their new works at Gateshead, and ia a few 
time will be in full swing. 
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Pismeuth Electric Lighting.—The T.C. has reduced 
the prue of energy supplied between midnight and 6 a.m. to Sa. 
per unit, with 10s. per quarter for meter, and a reduction of $d. 
per unit has been made for energy supplied to private consumers 
fur power purposes, with charges of from 1s. to 68. per quarter for 
BRES 


MORE ABOUT ELECTRICAL DEVELOP- 
MENT IN CANADA. 


(Concluded from pags 244.) | 
Mr. ЕвррЕх'в report continues; ` 
The third Montre-: sation, which is situated 84 miles away, isowned 


by the Shawitigan Water and Power Co., who are under contract to 
deliver to the sub-stations of the Montreal Oo. a suoply equal to 
5,000 xw. To enable the owners of the power works to do this, 
special apparatus has had to be installed to bring the frequency 
into line with that used in Montreal. Three aluminium lines have 
been erected to transmit the current over this great distance ata 
pressure of ^0,000 volt. In addition to the water-power plants 
the Montreal Co. have several steam plants in the city which are 
kept in reserve in case of break-down. These plants are capable of 
producing from 6,000 to 7,000 xw. 

There are five sub-stations in Montreal, the three principal ones 
beiog tied together by means of a 2,200-volt tie line. At these 
three wb-stations the energy received from the generating station 
ie transformed aad converted to alternating current at 2,400 volte 
63 cycles, two or three-phase. Besides the supply to Montreal the 
ee Works deliver electrical energy to other towns and 
village). 

The system adopted is that for distances of from 2 to 20 miles 

* from the station, current is conducted from the bas-bars through 
oil switches to step-up transformers, where it is converted to 
25,000 volts three-phase, and thence by overhead lines to the 
required points. For greater distances tbe current is taken from 
the bus-bars through oil switches and transformers to be converted 
to 50,000 volts three-phase. | 

A novel feature with regard to the heavy transformers which are 
in use 16 that they are placed on small trucks and wheeled to their 
position, thus obviating the necessity of a crane in the transformer 
room, and leaving overhead clear for the carrying of the high- 
tension wires. These transformers are of the oil-insalated water- 
cooled type, and have a rated capacity of 1,110 ку. Very complete 
arrangements are provided for tbe prevention of damage to the 
overbead transmission Jines by lightning. 

McGill University, Montreal.—At the McGill University, iMr. 
Fedden was very much impressed with the excellent lay-out of the 
electricity department, where allithe latest up-to-date applianoes 
are provided. 

Studente enter the University for a four years’ course; the first 


ЕгествІс WIRING GEAR FOR A SpanisH MINE. 


two years ate given to the mathematical side, and the last two 
years are spent in the workshops, where they are engaged in 
practical work. 

A most interestiog feature in the dynamo laboratory is that none 
of the machinery is permanently fixed, bat it is so arranged that it 
can be readily moved, and by means of a small hand crane can be 
taken to any desired point, and in this way any combination of 
plant can be made for the purpose of any particular experiment 
with the utmost ease and a minimum ^ftime апд trouble. Separate 
laboratories are provided for the study of machinery for generating 
alternating and direct current. Ali the machinery is driven by 
electric ш. tors, which derive their supply from the University 
central station. In the workshops a party of three or fouc students, 
in charge of a professor, is supplied with a motor, a generator, and 
а separate source of supply, together with the necessary apparatus 
for controlling that particalar supply, and in this way each group 
of students is enabled to work eatirely independently of the others. 
Another part of the electricity department is equipped with special 
apparatus for testing meters, transformers, fuse wire, &c., at all 
voltages and various frequencies. In a specially built fireproof room 
means are provided for the stad y of altern dg curreat at very high 
pressures, vis., up to 150,000 volts, and Mr. Fedden agrees that this 
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is a very necessary part of the tuition 
that have to be dealt with in that аа. еа 
Canadian Pacific Railway, Montreal. 


‘ous airs Canadian Pacific Railway, which are constructed 
repair su, ve scale, and occupy a ground space of over 200 
on a very ехіесг__ ^4 tole, cranes, exhaust fane, foundry blowers, 
acres. All the — ith the exception of some hydraulic 
and, in fact, everything, wre ven by electricity, which is 
apparatus in the boiler shop, is obe Wer bouse contains 
supplied from the works power house. This > „ 
three 760- H. . and one 3975-0 P. ro e e Corliss 
engines, direct coupled to three 500-xw. and one 250-xw three- 
phase 600-volt alternating-current generators, and two 250- kw. 
direct-current dynamos at 250 volts for the crane motors. 

The boiler house is equipped with five Babcock & Wilcox boilers, 
with induced draught and connected to a steel chimney, 70 ft. bigh, 
economisers, feed water heaterr, ash hoists, and all other apparatus 
used in an up-to-date boiler house. The power house supplied 
energy for some 200 motors, varying in power from 10 to 50 НР, 
400 arc lamps for illuminating the yard and workshope, and 3,800 
16 c.P. incandescent lamps. Extensive arrangements bave been 
provided for heating the workshops in the winter and cooling them 
in summer. 

The heating is carried out on the hot-air system, and steam is 
supplied for this purpose from the power house through a service 
of pipes which are laid throughout the works. . 

Canadian General Electric Co's Works, Peterborough.—The General 
Electric Co. own some large and important works in this town, and 
izis here that some of the largest generators in the world are at the 
present time in course of construction; when completed they will 
each be capable of developing 8 000 Kw. 

The power for driving the various machines in the works is 
derived from their own power station, about six miles distant, which 
transmite about 1,500 н.р. for this purpose. The current is gene- 
rated at 6,600 volts three-phase. | 

Electrical Equipment of Canals.—The lighting of canale and the 
operation of the various devices at the locke aud swing bridges by 
electricity is carried on very extensively in Canada. The following 
is a short description of the electrical equipment of the Soulanges 
Canal—14 miles long—joining the St. Francis and Bt. Louis Laker, 
which is typical of the system generally adopted. Artificial light- 
ing is obtained along the canal banks by 2,000-c.P. alternating arc 
lamps of the enclosed type, which sre placed 480 ft. apart on one 
side, and when nearing locke or bridges they are erected consider- 
ably nearer and on both banks. By this means navigation can be 
carried on with ease and safety during the night. Altogether 219 
arc lamps are used along the canal. The supply is obtained from 
their own power house, situated five miles from the Lake Bt. Francis 
entrance of the canal. At this point the Grease River crosses under- 
neath the canal in a 10 ft. culvert and empties into the Bt. Lawrence. 
The water for the turbines is taken from the canal, the Greaeé River 
forming the tail race. Тһе head of water obtained іе about 20 ft. 
The canal is crossed by seven bridges, which weigh about 100 tons 
each. The electrical apparatus for operating these bridges consists 
of a gear and friction mechanism driven by a 2-н.р. 220-volt three- 
phase induction motor, placed in a cabin at the centre of the 
bridge. Ву а simple movement of a lever in one direction the 
bridge can be started, or it can be stopped or retarded by a motion 
of the tame lever in the opposite direction. А 3-m.P. induction 
motor is geared to a friction mechanism for operating the locks and 
sluice gates, which involves the same principle as that described for 
operating the bridges. The gates are closed or opened by means of 
а strut or drawbar hinged to the gate under the gate platform, at 
the end of which isa rack and pinion mechanism worked by the 
friction apparatus. The whole macbinery is placed in a watertight 
cast-iron box, which projects about 15 in. above the coping of the 
lock. At each lock there is a switch cabin which contains two sets 
of transformers fr stepping down from 2,200 to 220 volts, which 
is the motor voltage. One main switch controls all the motors 
at each lock. 

The electrical equipment of this canal has now been in operation 
for upwards of two years, and during this time it has worked 
remarkably well, and bas given entire satisfaction. Mr. Fedden 
82) s :—" I think this is one of the best applications of electrical 
energy I bave ever seen ; the change to this system increasing the 
working capscity of the canals very greatly, besides effecting a 
large saving in manual labour." f 

Quebec (population 63,100).—The power development of tbe 
Quebec Railway, Light and Power Со. is situated on the Mont- 
morency River, some 7 miles from the City of Quebec. There are 
five turbines installed in the power houre, each having a capacity 
of 1,000 н.р. ander a head of water 200 ft. bigb. At ап flicial 
teet, one of these turbines at half gate gave an efficiency of 75 per 
cent. Each horizontal turbine shaft is coupled directly to the 
generator shaft. 

The generator equipment includes тее 600-Kw. and one 720-x w. 
two-phase 66-cycle 5,500-volt alternators and one generator deliver- 
ing 550-volt direct current from one end, and two-phase alternating 
carrent at the other. Two direct current generators are separately 


— Mr. Fedden visited the 
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ment of the central station at Ottawa includes three 
sets of 750 Kw. each, with provision for a fourth set. The generators 
ran at 180 r.p.m., and produce two-phase 2,300-volt 60-cycle alter- 
5 They чы directly connected t» turbine pets 

ited on the same horizontal shaft erator. 

working head is 25 to 28 ft. ads eu 
The direct current power _at 500 volta ia supped throogt a 
T, aud thé stfeet arc lamps are operated by current 


coupling to two-phase induction motors. 
the best lighted place of its size in North America, and this 
certainly is no idie talk, as there are over 500 arc lampe in the 
streets. The price charged for power is $13 per horse-power. 
Water power in Ottawa is $15. There is а separate power station 
forthe generation of electricity for street railways in this city. 
The district surrounding the City of Ottawa is well provided with 
water power, aod it is estimated that the falls are capable of 
developing something like 1,000,000 KH. p., so that Ottawa will 
undoubtedly become one of the chief manufacturing centres in the 
Dominion of Canada. 

Mr. Fedden visited the Chaudiere Falls where power is obtained 
for several important industries. At Messrs. Eddy's match factory 
they turn out 35,000,000 matches daily, the largest output in the 
world. Pails and tubs are aleo manufactured here, and these 
articles are turned ont at the rate of between 3,000 and 4,000 each 
day. Constant employment is found in tbese works for 2,500 
hands 


This factory, and also a lumber mill and a large paper factory, 
were visited. These all work with the cheapest possible power—in 
fact, pay almost nothing for it—and it is significant of the com- 
petition with which we in Eagland have to compete. One man in 
8 small way of business, who had a little water-power, told me tbat 
he was manufacturing boxes, and had orders ahead to keep bim 
going for more than a year to supply his wares to Manchester and 
5 which he had secured in competition with all the rest 
of the world.” 


THE CONDUIT LINES OF LONDON AND 
NEW YORK. 


Tum following isa copy of a memorandum pre towards the 
end of last year by Mr. J. Allen Baker (chairman of the Highways 
Committee of the L.C.C.) on the working of the conduit tramways 
in New York :— 

1а compliance with the request of the Committee, I have pleasure 
in submitting the following particulars with regard to the working 
of the conduit system cf tramways in the City of New Tork. No 
other system ot mechanical traction is allowed on Manhattar Island 
(New York proper), but the overhead system still prevails in Brook- 
lyn and the outlying districts north of Manbattan, and also in 
Jersey City. Both the cable and the trolley lines within the City 
have been converted to electric conduit, and aleo many of the 
" cross town” horse lines. The original cost of constructing the 
Broadway cable lines was £100,000 per mile of single track. A 
considerable number of horse lines still exist, but many of these are 
now under reconstruction. 

Originally there were over 40 independent street car companies 
in New York, but now the entire system is operated by “The New 
York City Street Railway Co.,“ which has abeorbed The Metro- 
politan Street Railway Co., “Тһе Third Avenue Oo.,“ and the 
other smaller companies. 

The lines traverse tbe most densely Hi mds districte, and the 
traffic and earnings exceed those of any other street railways in the 
world. The first conduit line, 3 miles in length, was laid in Lennox 
Avenue in 1894, and it proved so efficient, reliable and economical 
in op ration that the extension of the electric conduit system was 
decided on, not only forall new lines, bat also in place of the cable 


. system, in ipi eie with which it showed an economy in 
ess 


operation of at 5 cents per car-mile. No priuted report is 
published by the company, but the chief engineer, Mr. M. G. 
Btarrett, very kindly furnished me with particulars of the working 
of the lines during the last financial year. Some of these, in com- 
parison with corresponding figures on the Council's South London 
conduit linee, will, [ think, be of interest to the Committee. 

In all there are now 210 miles (counted as single track) of conduit 
lines in New York, comparcd with the 185 miles of tramways (also 
counted as single track) in the County of London, of which 156 
miles are owned by the Council, while 29 miles still remain to be 
purchased, the last falling in in 1911. i 

A universal 5-sent fare (24d ) is charged, but as the transfer | 
system prevails (entitling a passenger by the payment of one fare to 
а continuous ride over two or more lines), so large a proportion of | 
passengers take advantage of it that the average fare per Journey im. 


reduced to 3} cents, or very slightly more than 13d. A single fare 
under this system may be made available for a distance of 15 miles.: 
The Council's highest fare is 3d., for a distance of 64 miles, and the, 
lowest Ad., for a maximum ride of about а mile, the average: 
distance for a id. fare being two-thirds of a mile. Moreover, 
system of workmen's tickets peculiar to London is in force, 
charge being ld. per single journey for any distance, and 2d. for 
return jourrey, the return ticket being available on the same day 
This privilege is very extensively used. The average fare on tn 
Council's tramways is, for these reasons, thus only about 93d. 

Іа New York the average speed on all the lines is 10 miles pe: 
hour, the great amount of traffic on Lower Broadway and many 
the “down town" cross lines tending to bring down the a 


driven for excitation purposes. 

The transmission line is suspended across the St. Charles River 
from two iron towers 150 ft. in height. Lightning protection is 
afforded by means of barbed wires and lightning arrestere. 

The sab-station in Quebec is equipped with ten water-cooled and 
four air-cooled oil transformers. These reduce the voltage from 
5,500 to 2,000 volte. The electrical current is used, for lighting and 
railway service. The charges at Quebec for 40 H.P. and upwards 
are £4 per H.P. per annum, for use from 7 o'clock at night till 
6 o'clock at night, power consumers having to guarantee to discon- 
nect for one hour during the peak load. 

Ottawa (capital of the Dominion, population 62,000).—The equip- 
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Vor those streets even a less speed is attained than is possible in the 
case of the busiest thoroughfares traversed by the Council's electric 
lines, whereas on the more open “ор town” streets a higher speed 
is attained than is permitted by the Board of Trade in London. The 
average of 10 miles in New York compares with an average of about 
eight miles in London., i 

On the Broadway, Fourth Avenue, and some other lines a head- 
way of 15 to 20 seconds is maintained for severa! hours in the busy 
part of the day. Both of the lines specially mentioned are inter- 
sected in the city by very busy lateral thoroughfares, and pass for 
some of their route througb streets so narrow that vebicles 
, standing by the kerb bave to be passed with great care. The result 
is tbat а large number of accidents occur, especially collisions with 
vehicles, and the amount and nature of the claims on account of 
accidents are greater, ia proportion to population and mileage, than 
fa Us n London. 

ollowing figures with regard to the earnin wer, &c., of 
the New York lines are important :— didi . 

The ave earning power per car-mile is from 33 to 34 cente, or 
1s. 444. to 1s. 5d. (dollar at 4s. 2d.). i 

Tbe operating cost (including maintenance, repairs, renewals, 
accidents, &-.) per car-mile is from 14 to 15 cente, or 7d. to 74d., 
making a net profit per car-mile of about 19 centr, or 93d. 

The company has about 3,000 cars in use, all single deck, but 
many of these are open or “summer” cars. An average of 1,600 
ews were in daily operation during the year under review, and 
52,014,109 car-miles were ran; this mileage, for the 210 miles «f 
track in use, at 19 cente, gives a profit for the year of $9,882,680 
(ау, £2,068,892), an average of £9,804 per mile of single line. 

The cost of construction of the New York conduit lines averaged 
from $100,000 to $125,000 per mile of single track ; this cost, including 
all the conduit work, tracks, earthenware ducts for the feeder cables 
(bet not the feeder-cables themselves) works out at an average of 
about £22,500 per mile, as compared with E13, 800 per mile of single 
line, the average cost in the case of the South London conduit con- 
struction, plue £1,000 extra for the earthenware feeder-cable ducte, 
making £14,800, as compared with £22,500 in New York. 

The cost per single mile of the feeder-cables used on the New 
York system is about $16,000 (that is practically £3,200 per mile of 
single track, as compared with £1,500 in London), 

The power stations and sub-stations, together with their equip- 
ment, cost per mile of conduit line installed, about $29,000 (that is 
about £5,800, as compared with the estimated oost for London of 
Sapiente This comparison is indicated in the table included later 


in ; 

The cost of cleaning ths conduit averages $500 per mile of single 
track (say £100), compared with £134 per mile included in the 
estimates for the Council's tramways for the current year; 160 men 
ey employed for conduit cleaning in New York on the 210 miles 


Berapers are used to carry away the dirt in the conduits between 
tbe manholes, and no caked mud is allowed to accumulate at the 
bottom of the conduit. The insulator holes are placed 15 ft. apart, 
and through these tbe cleaners clean out the conduit daily as well 
=a through tbe manboles, or sumps, which are placed 100 ft. apart. 


One of the greatest difficult ies experienced in New York is the 


maintenance of the service during tbe severe winter weather, when 
ssow may accumulate and ice fre: 2» at the bottom of the conduit. 
Further, in times of very severe frost, an oocasional difficulty has 
been. in straight track work, the track rails being forced 
inwards, and in their turn forcing the alot rails inwards, ard so 
бесгевеіпр the width of the slot opening along which the plough 
3 These are difficulties which are not likely to occur in 

Mr. Starrett expressed the opinion that the climatic con- 
ditions of London are much more favourable than those of New 
York for the operation of conduit tramways. 

Noteith:tanding these special difficulties, the trouble items on 
the conduit lines are considered to be no greater (if as great) as on 
the trolley lines outside the City limits, while the operating ex- 
p nss, including maintenance, repairs, and renewals, when the 
greater life of the conduit work is token into account, is considered 
to be in favour of the conduit system. 

In New York the day’s work of motormen and conductors consists 
of 10 hours’ labour out of 12 consecutive hours. The motormen 
receive a minimum wage of $2.10, and a maximum wage of $2.50 
per day, fora fall day work. For the first year, $2.10 (88. 8d.); 
for tbe second year, $2.25 (9s 4d.); for the third year, $2.35 
(9s. 9d.); and for the fourth and fifth, and after the fifth year, 
$2.50 per day (10s. 40 ). The rates of pay of the conductors аге as 
follow :— First year, $2 (8s. 3d.); second year, $2.10 (8e. 8d.) ; third 
your, $2.20 (9s. 1d.) ; and after tbe filth year, $2.35 (9s. 9d.). 

Conduit cleaners are paid $1.75 (70. 2d.) for 10 hours’ work. 

Car cleaners receive from $1.60 to $1.75 (6s. 2d. to 7s. 2d.) for a 
day ef 10 hours, according to their work and length of service. They 
are cappoeed to work seven days per week, but in practice every 
man is off duty on alternate Sundays. 

The greatest care is exercised in the selection of the motormen, 
as the safe and economics! working of the system depends on their 
(ЕШ and efficiency. Every applicant bas to pase a severe examina- 
tion, ineinding teste for eyesight, hearing and colour blindness. 
After sa examination for this purpose, be enters the school,“ and 
upon the certificate of the ‘instructor be is first placed upon streets 
being the least traffic until he is considered competent to take 

charge of a саг on a more crowded street. Of the men who pase the 
pay sical examination, only about 40 per cent. finally qualify as first- 
class man. Neither motormen nor conductors are permitted to sit 
while оп duty on the cars. This is also the rule in all the large 
American aod Oanadian cities. It is not considered possible for 
the motorman to operate electrico cars with safety in town traffic 
wales Ьо is in a standing position. 


TABLE OP COMPARISON BETWREN THE New York дир LONDON 
County CouNCIL CONDUIT SYSTEMS 


New York. ; 
== SO ra len авд асаа 

Average gross earnings per 1s. 44. 18. 
car-mile. 

Average operating cost per car- 74d. Estimate without 
mile, including repairs, re- renewals, 7d. 
newals and reconstruction, 
maintenance, accidents. &c. 

Average cost per track-mile for £100 | Estimate for cur- 
conduit cleaning per annum. rent year, £134 

Average cost of constructing £20,000 to £14,800 
conduit line per car-mile of £25,000 | 
single track, inclading cable 
ducta, but not cables. | 

Average cost of feeder cables £3,200 £1,500 
per mile of single track. 

Cost of power station and sub- £5,800 £5,850° 
station per mile of single 
track. 

Average speed at which cars 10 miles an hour. 8 miles an hour. 
run. 

Hours of motor-men and con- | 10 boure’ labour | 10 hours' labour 
ductors. (in 12 consecutive (in 124 hours 


houra). average) 
8s. 8d. to 10a. 4d. | 4s. 9d. to 6s. 3d. 


Pay of motor-men per day ... T Qut ын 
per cent. a 


"i 6s. 3d.) 
Pay of conductors per day .. | 8s. 3d. to 9з. 9d. 41. 9d. to 6s. 3d. 
(65 per cent. at 
| 6s. 34.) 
Pay of conduit cleaners per day 75. 24. bs. 4d. 
Pay of car cleaners per week | £2 35 5d. to £1 55. to 
£2 10s. 6d. £1 7e. 6d. 


* This figure is based upon obtaining power from the Greenwich generating 
station, and with 1,000 cars in operation over 200 miles of single track. 


It will thas be seen that the constructional coste in New York are 
about 50 per cent. higher than in the case of the Council's tramways, 
this being probably aocounted for by the facts (1) that some portions 
of the conduits bad to be excavated through solid rock ; (2) that an 
extended snd more expensive form of yoke ie used tban in London ; 
(3) that all labour and materials are dearer in New York than іа 
London; and (4) that the pipe obstructions are greater than those 
met with in tbe reconstruction of the Council's linee. 

The construction of all the New York conduit lines has been 
carried out by the operating company iteelf, without the intervention 
of a contractor. 

It will be noted that under the head of “cost of operation " in 
New York, the figure of 74d. per car-mile includes all renewals and 
reconstruction of lines, rolling stock, &c., and no sum has therefore 
to be set aside for this purpose. 

On the Oouncil's lines the present estimates (with labour 50 per 
cent. lower than New, York) show an operating cost from the 
Greenwich station of 70. per car-mile, and it is also proposed to 
set aside a further 1d. per car-mile as a ‘‘ renewal reserve fund.“ 

The average life of special work is given for New York at five 
years, and that of straight track ten years, while the traffic on the 
lires i$ much heavier than in London The average estimated life of 
*' special work and straight track on ће L. C. C. lines is fixed at an 
average of seven years. 

Among the important advantages, in a city like New York, of 
the conduit over the trolley are considered to be (1) the greater 
sightliness; (2) the absence of danger from live wires in the streets; 
(3) immunity from danger of electrolysis to water and gas mains, 
owing to iosulsted conductor bars in the conduit, instead of rail 
returns as in the case of the trolley system; (4) greater durability 
cf construction, the conductors and insulators in the tube lasting, pro- 
bably 30 years as compared with three or four years for overbead 
wires; (5) no loss of current by bad contacts, greasy rails, or 
imperfect bonding of rails, and, consequently, no disturbance to 
observatories where magnetic observations are carried on. 

Bimilar advantages will, no doubt, be experienced ia London as 
are found, by experience, to obtein in New York. 

The comparisons with the New York “coet of operation,” and 
“life of plant," &c., are of more value to London than the earnings ; 
the average fare being s> much higher in New York than in 
London, and other special circumstances as above indicated 
operating. 

At the same time it shows with what remarkable economy a 
complete conduit system in a large city like New York can be 
operated, and indicates that a slight readjustment of the Council's 
present fares, or the stages now given for a 4d. or 10. fare, would 
add materially to tbe earning power of the lines. 


J. ALLEN Bakes. 


Ormskirk Electric Lighting.—The U.D.C. has decided 
not to sign the agreement with the Construction Co. until the 
question of a refuse destructor, to be worked in conjunction with 
the electric installation, has been settled. 
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THE FUTURE OF RAILWAYS. 
By PHILIP DAWSON. 


(Continued from page 242.) 


THe distance that a business or working man can live 
from his work is a function of three variables :— 

1. The time taken to cover the distance. 

2. The cost of the journey. 

3. The frequency of the means of transit. 

The last condition is of considerable importance, as few 
men can risk the possibility of having to wait an hour or 
more should they happen just to miss a train. Consequently 
most workers in London do not venture to live Eu over 
four or five miles away from their work. Even for short 
distances of from 5 to 10 miles, the time sometimes taken 
by loeal trains is simply appalling, as shown by the study of 
the local time tables of most of the railway companies. 
These show that there are many trains on suburban lines 
which average under eight miles an hour, over the same lines 
where other trains average nearly 20, whilst electric trains 
could in some cases average up to 80 miles an hour. 

A good, cheap and frequent service between the town and 
the saburbs would also induce a considerable amount of 
travelling on the part of the female and juvenile part of the 
family. If they can get to one of the big shopping centres 
of London and return, say, between breakfast and lunch, 
or between lunch aud dinner, without the bother of hunting 
up elusive trains in a time table which is never to hand when 
wanted, they are certain to avail themselves of this privilege. 
The traffic that would grow up as a result of giving proper 
facilities in this direction is not clearly realised by the rail- 
ways. Here again the frequency of the service is a most 
important point, because otherwise the superior speed of the 
train ав compared to that of the tramways would often be 
more than counter-balanced by the time wasted in finding 
out a train and then waiting for it. 

Not only would a large shopping traffic be built up by 
this means, but a very considerable number of people would 
come into town in the evening to visit theatres and other 
places of amusement, if only it were more easy to do so. 


ELECTRIC TRAMWAY COMPETITION. 


That the competition of electric tramways has already been 
keenly felt by the railway companies is shown by their half- 
yearly reports, a few extracts from which may, perhaps, not 
be without interest. The result of this competition has been 
to cause the Lancashire and Yorkshire Railway to electrify 
its line from Liverpool to Southport, and the  North- 
Eastern to apply electric traction to its suburban lines 
running out of Newcastle. 

The following are a few extracts from the half-yearly 
reports, as far back as early in the year 1903 :— 


North-Eastern Railway Co.'s Meeting, February 13th, 1903. 


Viscount Ridley (chairman) stated: There bas been a total 
decrease in the passenger receipts of 2:55 percent. They attributed 
the falling off in these receipts, to the extent of about one-third, to 
the competition of tramways in tbe neighbourhood of Newcastle 
and Gateshead, and in order to meet the loss they decided to 
electrify about 37 miles of railway in that neighbourhood. They 
believed that in this way they would be able to give more frequent 
and more elastic services to the public, and be able to show more 
economy over locomotive working. 


Great Central Half Yearly Meeting in Manchester, Wednesday, 
February 11th, 1903. 


Sir Alexander Henderson, М.Р, presided : There has been а ocon- 
siderable falling off in the short-distance journeys owing to the 
competition of the Manchester and Grimsby electric tramwayr. 
They estimated that the amount of passengers lost to them by the 
tramway competition referred to was 330,000 odd, and the revenue 
£2,350. ` ' 


Lancashire and Yorkshire Railway Co.’s Mesting at Manchester, 
Wednesday, February 11th, 1903. 


Bir George Armitage presiding: The total number of passengers 
carried showed a decrease of 538,529, or 1:62 per cent.; they had a 
considerable decrease in the number of passengers carried, but an 
iacrease in receipts. That was entirely due to the fact that the 
tramways had taken a great many short-journey passengers, but 
they had been endeavouring to encourage passengers to teke longer 
journeys. 


Great Western Railway Co.'s Meeting, Thursday, August 18th, 1903. 


Earl Cawdor presiding: We have a great deal of competition in 
the neighbourhoods of Birmingham and London by tramoars, and 


` the actual carrying capacity of 


we have had to reduce our fares in these districta in order to main. 
tain our traffic. He also referred to the electrification of the nil. 
ways between Hammersmith and Bishop's Road then proceeding: 
for this it was proposed to erect a station at Park Royal, in which 
provision was also being made for the supply of current for electri. 
cally lighting the worke at Paddington. 


North Scotland Railway Co.'s Meeting, September 10th, 1903, u^ 2 » 

Dr. William Ferguson presidiog: The competition of electric Dd k 
tramways in the neighbourhood of Aberdeen has cut into the om. 
pauy's receipts for suburban trains; and the new suburban tram- geek 
ways near Donside, on the one band, and Deeside as far м Culter, aa у= 


the other, will prove a serious rival. 


These reports indicate what was the state of affairs in 
1908, At the present moment the competition is still 
keener than it was then. | 

Some very interesting and instructive results have been 
obtained in America on the Albany and Schenectady electrie 
line. The two towns are about 15 miles apart, and are on- 

nected by the New York Central Railway which gives a vey — ^^. 
good service, and the stations are located in good central ~~" ~ 
positions. The electric road was put into operation in 
September, 1901. The road is double track, and both in 
Albany and Schenectady the cars run on the existing tram с ~~ 
way systems. For the greater part of the day there isa — ^^" 
regular half-hourly service, but during the busy hours of the 
morning and afternoon tbis is increased to a 15 minutes 
service. Between midnight and 5 a.m the сагв run evey — "^" 
two hours. d 

When first started the line carried 76,000 passengers per 
month, but it is now carrying 150,000 passengers per month. UE 
The traffic on this line is а striking example of how euch =+ 
traffic can be created by supplying proper travelling facilities, - 2: 
for before the advent of the electric line, the steam railway =>: 


only carried 20,000 passengers per month. It also shows €=: 
the disastrous effect of such competition, for at present 
the steam line only carries 10,000 passengers per month. ps 

A study of the passengers carried on the surface lines in 


and around New York City is of great interest, as it 
shows that as long as the surface lines were operated by cable =:::: 
or by borse, their annual increase in traffic, when there was is 
any, was proportional to the increase in traffic of the <1. 
Manhattan Elevated steam roads; then came the period ß 
electrification of surface lines, and from that moment the ғ . 
increase in their traffic was something phenomenal, the total 
number of passengers carried rising from 260 millions to 
509 millions between the years 1895 and 1900. During 
this period the traffic on the Manhattan Elevated declined, 
and then remained practically stationary up to the time that. 
it was electrified. From that time onward there has been? 
steady increase, the number of passengers carried showing s 
growth very similar to the rise in traffic on the surface lines НИ 
after they were electrified. 7 Ке 
The trouble from competing electric tramways which is 
now being experienced by the railway companies in this 
country has already been felt in America, and, after repeated 
unsuccessful attempts on the part of the railroad companies 
to prevent the granting of franchises to the competing 
electric tramways, they have had to abandon these 
obstructive tactics, and either to purchase and operate the 
electric tramway lines themselves, or to consider the electri- 
fication of their own railways along those routes where 
tramway competition is most severe. | 


Æ E 
a а ^ 


THE EFFECT or ELECTRIO TRACTION. 


In order to organise a train service properly, terminel 
facilities are required which at present are not generally 
available where steam is used. The introduction of electric 
traction should more than double the capacity of termini, 
and would enable a much more frequent service of trains to 
be arranged, as well as a much higher rate of speed to be 
obtained. | | 

It may be pointed out that with a given size of train, 
the line, £e, the 
number of passengers that can be removed from a given 
point in a given time, depends only on the frequency of the 
service, and not on the speed of travel. Jt is also well to 
call attention to the fact that the number of trains in ter- 
vice at any particular moment during the day is no measure 
of the capacity of the service, because, with a given interval 
of time between trains, the number of trains in service will 
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be inversely proportional to the speed—the higher the speed 
thefewer trains in service. The use of electric traction 
incresses the carrying capacity of a line almost entirely by 
rason of the more frequent service which is thereby ren- 
dered possible, partly by the time saved in termini by dis- 

ing with the changing of locomotives, &c., and partly 
because the greater speed of the electric trains enables them 
to пш at closer intervals of time, without reducing the 
кіда! distance between consecutive trains. 

With the present steam service there is always delay in 
gating the trains out of the terminus after they are once in, 
and consequently, if a train is late in arriving, it is also late 
in departing, thus tending to delay the next train, which 
may be up to time, but unable to enter the station because 
there is по room. The lateness of the first train allows time 
for those passengers who would ordinarily have travelled by 
the second train to collect on the platform before the first 
has gone out. Hence the latter carries the total number of 
paseogers which should have been divided more or less 
evenly bebween the two trains, and the second train may 
quite possibly ran comparatively empty. Thus not only is 
one train overloaded, and the next one comparatively empty, 
bat there may be a dangerous rush to secure seate in the 
former. : 

With double-ended electric trains, much, if not all, of 
this trouble could be avoided. In the first pluce, the electric 
tnin, owing to its superior powers of making up time, would 
be less likely to be late. Secondly, if it was late, it could, 
being double ended, leave the station in a very short space 
of time after ite arrival, and so not delay tbe following 
tains, The late arrival of any kind of train must neces- 
arily involve a bigger crowd of passengers than the normal 
amount, but this evil would be considerably mitigated by 
the prompt departure of the train and by the public being 
aware that another train would start almost immediately. 
Most of our railway companies apparently bave not as yet 
thoroughly realised the immense value to them of their sub- 
urban business, and how readily the gross profit supplied by 
this service could be doubled or trebled by adopting methods 
similar to those which have been adopted in the case of 
American Elevated or London Tube Railways. 

The greatest hope of our railway companies lies in 
increasing the number of passengers, and apparently every- 
thing is being done to increase long-distance traffic, though 
very little has hitherto been done to increase suburban 
traffic. It is to the latter that we should look for increase in 
reeipt& but, owing to the small average fare paid by 
barban passengers, the traffic will have to be enormously 
Increased in order to make any appreciable increase in the 
net receipts, and the only method whereby the requisite 
increase in carrying capacity can be obtained is through 
eectricity. This, to all intents and purposes, will double 
the carrying capacity on local lines, and will permit of the 
train mileage being considerably increased without a pro- 
portional increase in the cost of haulage. 

The resulta obtained on the City and South London 
Railway, and also on the Liverpool Overhead Railway, have 
demonstrated that large volumes of traffic can be expeditiously 
and economically handled by means of electric trains. These 
two are especially mentioned on account of the long time 
daring which they have been operating. They were the 
Pioneers of electric traction, but have stood the test of long 
and continuons operation, and thus amply demonstrate the 
benefit of electric traction. 

Чы considering the introduction of electric traction on 

ban lines, it must be borne in mind that the capital 

ш of most of our railway companies is not relatively 

в heavy vi that of En собо, “т if one takes in to con- 

e expenditure which would be required to electrify 
hà sp ел lines, Hence they should in many cases certainly 
й pomible make 8 better capital return on their systems than 
ununi on thes tubes, which have nothing like the same 
А of traffic, Furthermore, as has already been 
Prelerenos f. People will not usually use a tube line in 

15 ts азда line where the latter is available. 
а ever) reason to expect that electricity will brin 
ting Pddiional .volume of new traffic, and at the ii 
œ working expenses. The average receipts per 
бозу... Ome London steam and electric lines are as 


Metropolitan railway vas wi .. 17784. 


Metropolitan District railway . 1:844, 
East London railway ... hs 1:474. 
North London railway ... 0:93d. 
Central London railway к Фә 1:90d. 
City and South London railway sri .. 1:87d. 
London Brighton and South Coast suburban 

system (estimated) ... ns uv . . 200d. 


With steam railways there is a tendency towards carrying 
fewer passengers per train, and, generally, the proportion of 
occupied to unoccupied seats seems to be diminishing. 

To show how low are the average speeds of suburban trains 
travelling up to London, figures given by Mr. Edgar Harper 
before the Royal Commission may be quoted. These figures 
show that the highest speed is that of the Great Eastern, 
which is 19°6 miles per hour. The average speed of subur- 
ban trains is, however, much nearer to 15 miles an hour. 
In this connection it should be noted tbat the average given 
is really higher than it should be for a proper comparison 
between steam and electric service, as with the latter all the 
local trains would be stopping trains, that is, stopping at 
all stations. If the average speed of similar trains were 
taken, omitting those trains which run through several 
stations without stopping, it would be fonnd that the average 
speed would be very much lower than that given, in many 
cases, probably not much over 12 miles an hour. This 
statement can easily be verified from the local time tables 
of railway companies, which show how very low is the average 


speed of stopping trains on most suburban systems, and what 


a long time a passenger would have to wait in some cases if 
he jnst missed a train. 

The probable competition resulting from the electrifica- 
tion of the various tramways now under construction, and 
for which Bills are being sought in and round our large 
cities should cause railway companies to think seriously. 
about the future, but it should be noted that if the railway 
companies will take proper precautions the public will 
undoubtedly support them. One reason for this, as regards 
London, is the great crush that is to be seen at all tramway 
termini, euch as Westminster Bridge, Blackfriars Bridge, 
&c., where, for a couple of hours during the rush hours of 
the evening, hundreds of people have either to be turned 
away or to wait, possibly in the wet or cold, for their turn 
to get into a tramcar. The railway company, with its 
station facilities and with the possibility of running trains 
of such lengths as to suit the rate at which passengers are 
flowing in, can deal with the traffic in a much more com- 
fortable and expeditious way than the tramways can; and 
in this country, where the Board of Trade will not allow 
passengers to stand, either on the platforms or inside the 
tramcars, overcrowding will not be possible, which fact 
should be in favour of the railway companies after electrifi- 
cation. 

One of the universal resulta of the development of railway 
travel is to shorten the average journey taken, and to lower 
the average fare per passenger carried. This is not due to 
the falling off in the long-distance traffic, but to the very 
large increase in the short-distance traffic ; this falling off in 
the average receipts per passenger should not be overlooked 
by the railway companies, for the shorter the journey the 
greater the expense and the smaller the receipta per pas- 
senger carried. 

In order, therefore, to increase the net receipts, it is neces- 
gary to effect on enormous increase in the number of short- 
distance passengers. This can be done by the levelling up 
and cheapening of fares which would enable workmen and 
clerks to undertake daily journeys, and even to indulge in 

leasure excursions, the cost of which was formerly 

ibitive. Farthermore, when once the habit of travel is 
cultivated, it is not lightly dropped, and people become во 
accustomed to using the trains to get to and from their 
pleasure as well as business engagements, that they do во as 
а matter of course, without thioking twice about it. 

Electric traction, embodying as it does all the advantages 
of the latest modern technical science, means greater economy 
in working, apd consequently lower fares than are possible 
with steam trains. Not only is the power used almost directly 
proportional to the work to be done, bat since the power used 
on any train is not concentrated at ove point, ав in tbe loco- 
motive of a steam train, the size of train can easily be 
adapted to the state of traffic, thus considerably reduciuy the 
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useless ton mileage. With the steam locomotive there is a 
certain minimum size of train below which it does not pay 
to go, and as this may provide a capacity in excess of the 
traffic during slack times, the frequency of the trains has to 
be reduced, or the cost beoomes excessive. With electric 
traction it costs very little more to run two separate trains 
composed of two motor-cira and two trailers than it does to 
run а single train composed of four motor-cars and four 
trailers. The greater frequency of traies which is thus 
feasible is a great incentive towards travelling. 

Electric traction is thus highly desirable for times of light 
traffic, but its chief merit lies in the rapid acceleration 
obtainable, and the high average speed which is thus 
possible. 

The normal acceleration obtained on the Metropolitan 
District Railway steam system is about 6 in. per second 
per second; the best results obtained during experimental 
running have reached 9 in. per second per second. Mr. 
Holden, the locomotive superintendent of the Great Eastern 
Railway, states that he has obtained an acceleration of 1°4 ft. 
per second per second from the Decapod ” locomotivee, 
which he has recently completed. This is doubtless a good 
result for a steam locomotive, but appears very small when 
jt is remembered that on the electrically operated Liverpool 
Overhead Railway, with the equipments recently supplied 
by Messrs. Dick, Kerr & Co., the acceleration obtained 
reaches 4°2 ft. per second рег second. 

A study of the acceleration actually obtained with steam 
and electric trains is very instructive. Thus, whereas in 
10 seconds on the Berlin Stadtbahn operated by steam, a 
speed of 5 miles an honr is reached, and on the present 
Metropolitan District with steam trains, 8 miles an hour, 
in some experiments carried out by the General Electric Co. 
at Schnectady, a speed of 30 miles an hour was reached in 
the same time and in actoal practice on the Liverpool 
Overhead, a apeed of nearly 19 miles an hour is attained. 

The recent experiments which have been carried out to 
obtain rapid acceleration with steam locomotives cannot be 
described as successful, and the enormous weight of the 
engines necessary to give the required result has practically 
prevented their adoption in regular service. It is also 
important to bear in mind that though steam lccomotives 
have been built capable of giving a starting acceleration as 
high as 18 io. per second per second, this rate falla off very 
rapidly with increasing speed. This grave defect has also 
been observed by engineers in Germany, where, after the 
most elaborate experiments, it has been admitted that rapid 
acceleration is impossible with steam locomotives having 
reciprocating parts. 

As already pointed out, steam has reached its limit as 
regards acceleration, and where the average distance between 
stations is short, rapid acceleration is of the greatest 
importance, as it enables a much higher average speed to be 
obtained than can possibly be accomplished by means of 
steam locomotives. 

The best results obtained with steam locomotives as 
regards acceleration average about one-third of a mile per 
hour per second. These figures are the average rate of 
acceleration, which means that for certain portions of the 
period the accelerations have been much greater. It is of 
the greatest possible importance to get a high average 
speed, and where statións are close together, the only method 
of obtaining this is by using the high rates of acceleration 
which electric trains make possible. 

A study of the time tables of most of our railways would 
show that with the present facilities they have practically 
reached the limit of the capacity as far as local services are 
concerned, if steam be retained. The increase of traina 
which will be required is practically impossible under the 
present steam conditions. What electricity can do was well 
expressed by one of the directors of the Lancashire and 
Yorkshire Railway when the electric service was first 
inaugurated between Liverpool and Southport. He gave as 
his reasons for the electrifications of branch lines, that in 
order to cope with and handle adequately the local 
passenger traffic, it would be necessary to double their 
tracks, if they used steam locomotives, while electrifica- 
tion would give them the eame and better resulte, and would 
coat less. 

The present difficulty experienced with reapect to cramped 


terminal space would be greatly lessened by electrification, 
even without any other change. 

It is most important for railways to remember that though 
the Royal Commission on London Traffic is certain not be 
be in any wise antagonistic to the railways, aud will not 
probably recommend any proceeding detrimental to them if 
it finds them prepared to give the proper facilities to the 
public, yet it may hold very strong views as to the necessity. 
of these facilities, and if the railways will not provide them, 
it is quite conceivable that it may advise the granting of 
concessions for lines directly competing with the railways, 

(To be continued. ) 


THE CHEAPEST FUEL. 


THE question of cheap fuel is one that is not eufficiently 
considered in this country. А speaker at a recent discussion 
referred to the dearness of cheap coal which contained 30 
per cent. of incombustible matter, and cost 12s. per ton in 
carriage. It is worth while inquiring what really is the 
effect of dirt. 

In the firet place, if we have two similar coals, 
one clean and the other dirty, the calorific value per 
Ib. of combustible will be equal; let this value be 
taken as 14,500 B.Th.U. per lb. Then of the two coals, 
one containing 5 per cent. of ash and the other 30 per 
cent., the actual heat values per gross lb. will be 18,775 
B. Th. U. and 10,150 B. Th. U. respectively. The cost 
of carriage at 128. per ton will be just over 128. 748. 
for the good coal and 17a, 14d. for the dirty 
coal, each calculated per ton of combustible. Let it be 
assumed that the prices of the coal at the pit are 48. and 
88. respectively. Then these valnes reduced to per ton of 
combustible become 8:422 and 5:714. Added to the cost of 
carriage, the cost of the coal delivered will be 218. 1d. and 
224, 101d. Obviously where carriage is so large a propor- 
tion of the total coat, the dirty coal is the dearer. 

It is obvious from the above figures that only 74d. per 
ton would be saved if the cleaner coal could be washed 
quite clean, and it would cost, say, 1s. per ton to do this. 
Hence there can be no serious economy in washing а clean 
coal. Its price on the clean ton would now be 218. 54d. 
It would still be cheaper than the dirty coal. Assume tuat 
it crete 2s. per ton to get rid of ashes. Then the ash per 
ton of the clean coal will only cost about 14d. per ton of 
coal to remove. The total cost per ton of combustible, 
including ash removal, will be 21s. 24d. 

Suppose, however, that in order to save carriage the dirty 
coal is washed. Then per ton of washed coal its price will 
be as follows :— 


40. X „о TT = 58. 74. 
Wasbing, say = 1%, 5d 
Carriage ... = J2* 01 

| 19e 2d. 


or 193. 24d., as against 21s. 24d. for the dearer сові. It is 
worth saving this 2s. per ton of combustible if the coal is of 
a kind that will burn with the available conditions. The 
question turns largely on the cost of carriage and washing. 
Washing is said to cost 18, per ton. It is tet down at 1s. 6d. 
for the very dirty coal above. 

It never pays to carry coal dirty for any distance for the 
sake of the dirt, even if the dirt runs to clinker and is paid 
for by builders, At ordinary South Oountry carriage rates, 
dirt costs 88. to 12s. per ton, plus the labour of the fireman 
and the cost of removul. 

The washing of coal would, of course, justify the seller in 
raising the price per unit of calorific value, and probably 
the benefit would be evenly divided between seller and buyer, 
for coal users find no greater nuisance than tbeir ashes. 
The adoption of washing by the collieries would have a 
further good result, that coal now left in the pit or on the 
waste heap would be converted into good fuel and find a sale, 
and assist to put off the day when our coal resources give out, 
as they surely and rapidly are doing. 

A dirt content of 30 per cent. is, of course, very high. 
Tested оп в basis of 20 per cent. of dirt, a 48. coal would 
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cost ectually 5s. per ton of combustible. It would cost 15s. 
for carriage, and about 5d. for ash removal, or a total of 
908. 5d. per ton of combustible, It would, therefore, be 
cheaper than the clean coal at 8s., but dearer than the waslied 
chesp coal previously named. Anyone can make the calcu- 
lations for himself by firat raising the price per ton and the 
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which have been sdopted for carrying out such a 
conversion. 

The methods to be described have been employed in the 
main in connection with a considcrable number of large 
exchanges in this country. 

The requirements of the new exchange as regards com- 
mencing equipment and ultimate capacity 
are the first consideration, and to this end 
the department dealing with the traffic 
farnishes complete records of the normal 
daily exchange load for the various kinds 
of local and junction serviccs, and also par- 
ticulars of the past rate of increase and 
estimated fature increase in the various 
types of services. 

From these particulars the number of 
lines which an operator can deal with, and 
the number of operators’ positions required, 
are determined. In the conversion of a 
mb (ЛЕ large area with a considerable number of 
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‘ee ; Р necessity for allowing fcr a lighter operator's 
"а Басс NUM | load during the transition period when the 
17 5 | = exchanges in the area are working partly on 
i | | | the old magneto, and partly on the new 
ы Radiator | | | T central battery system, and the junction 
ise: . | work is consequently more difficult than 
"iS 8 iiid di when the conversion of the whole system is 
" B o? | е completed. | 
i 8 2 Junction Boards 2 Pane! Dummy The operators load is tettled ОП Ше basis 
1 r of calls per busiest hour, and it is interesting 
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to the amount proper to the ash ratio, and adding to 
ced price the cost per ton of coal of removing tLe 
en тойо by that ton. 

Washing does not, of course, remove all ash and clinker, 
but it should remove slate and clay, large or small, and 
bring up the calorific value of the cleaned coal to its real 
value as combustible. Apart from the size of its pieces, 
clean coal, if washed, would bring a price proportionate to 
its actual calorific value. Any difficulty in burning it 
naturally tends to depreciate its value, while, on the other 
hand, any power plant so circumstanced that it cannot avail 
itself of the fall range of the fuel market is exposed to the 
risks incidental to a narrower field of choice, and under 
some conditions may even find itself in a kind of fuel 
corner. 

It need hardly be pointed out how great would be the 
relief to the railway traffic could all coal be washed before 
being carried. It is clear, however, that even on a long 
baul the amount saved in carrisge is not so great as the cost 
of washing the cleaner coals, Washing, however, should 
expedite mining, and, perhaps, save itself in part in this 
direction. " 


THE CONVERSION OF A TELEPHONE 
EXCHANGE FROM THE MAGNETO TO 
THE CENTRAL BATTERY SYSTEM. 


Ev B. 8. COHEN. 


Wax an existing telephone system has to be converted 
from one method of working to another, a conrideruble 
number cf important points immediately present thi mselves 
‘for consideration, the point of chief importance being the 
necessity for carrying out the conversion with the minimum 
„© inconvenience to the telephone public. 

It may be interesting to many to outline the methods 


served is residential, as in such cases the calls 
are epread well over the whole day, the morning вод afternoon 
maxima and the lunch and early and lute minima on the load 
curve not being so steep as in the case of an exchange in a 
business area. 
The ratio of local calla to calls for other exchanges is 
another important particular which must be supplied by the 
traffic department. As illustrating the importance of this 
point, it may be mentioned that in many exchanges the 
local calls form such а £mall percentage of the calls for other 
exchanges, thut the subscribers’ multiple used fur the former 
gets very little work, and in such cases it is quite feasible to 
economise in the number of multiple spring jacks by 
spreading out the multiple. For example, in a 12,000 line 
exchange, by making the subscribers! multiple rej eat every 
nine panels, or 6 ft. 44 in., instead of every eight panels, or 
5 ft. 8 ir., a saving of about 67,500 multiple jacks is 
effected, costing with labour of wiring, &c., about £2,250, 
and it must be borne in mind that this is effected without 
detracting from the commercial efficiency of the switchboard, 
It follows from this that if the proportion of local calls 
became very small, it would pay in practice to do away 
altogether with the subscribers’ multiple. As the junction 
multiple on the incoming junction boards is used for every 
connection, the above does not apply, and indeed it is custo- 
mary to reduce the number of panels per complete multiple 
on euch boards. 
The size and general design of the exchange having beea 


settled, the selection of suitable premises is the next con- 


sideration. The situation of the exchange with respect te 
the subscribers depends to a great extent on the variation ir 
the density of the subscribers in the different localities 
served, and is complicated to a certain extent by way leave 
considerations and the physical nature of the area. 

Assuming that the old excharge is in the moet suitable 
position for serving its subecrilere, the new premises would 
be obtained as close as possible to the existing one. 

It very rarely happens that the latter can be atilised for 
the new exchange, and whenever possible new premi-es sre 
built specially designed for the work. It is advisable to 
put the apparatus and accumulator rooms as near as possib'e 
to the switchroom, in order that the cables between the two 
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should be of a minimum length. On the other hand, the 
operators dining, &c., rooms should be also in close 
proximity to the switchroom, In practice a satisfactory 


arrangement for exchange premises which is often met with 


would have the apparatus and accumulator rooms on one 
floo-, the former containing the main and intermeliate dis- 
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Fig. 2.—NonwioR EXCHANGE, APPARATUS Room. 


tributing frames, power apparatus, &c. The operators’ 
dining, recreation and cloak rooms would be on the next 
floor above, and the switchroom on the top floor to allow of 
roof lighting. 

The ideal shape of such a building should be rectangular, 
with a minimum width such that a whole number of 
switchboard sections can be turned in the switch- 
room, thus avoiding the use of 
dammies at the bends. This is an 
inportant point, as in an exchange 
known to the writer the bad shape 
of the building has necessitated a 
considerable number of dummies, the 
capital locked up їп which represents 
an annual revenue of several hundreds 
of pounds, 

A plan of “North” switchroom, а 
new exchange of the National Tele- 
phone Co. serving a portion of the 
north of Londen, is illustrated in fig. 1. 
It will be seen that the subscribers’ 
sections sweep round one side of the 
room and the incoming junction boards 


round the opposite side, both runs of . 


boards starting from the same corner. 
The capacity of this switchroom is 
quite small, being only about 4, 200 
subscribers and 486 incoming junctions, 
but it has been selected as an example 
approaching the ideal arrangement. 
It may be of interest to mention that 
this exchange is built in an old chapel, 
at one time the property of the Sande- 
manians, at which it is stated 
Faraday himeelf was wont to attend. ; 
A typical method of arranging the apparatus room is 
illustrated in fig. 2. This shows the method adopted at 
Norwich exchange. The outside lines terminate on the main 
frame, which also carries the lightning and stray current 
arresters. This frame is generally arranged to give a capacity 
for outside cable leads of at least 25 per cent. more than the 
ultimate capacity of the exchange, in order to allow for non- 
utilised wires in cables, This frame can be extended when 
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necessary. The main frame has displaced the old-fashioned 

test board, as with the central battery system the nature of 
practically all faults can be determined from the multiple, 

The intermediate frame cannot be conveniently extended 

and is installed with the ultimate capacity. А detailed 

description of the above apparatus and the other apparatus 

wn in plan in fig. 2 

is beyond the scope of 

this article, and readers 

must be referred to the 

. articles which have 

appeared previously on 

these matters. The 

racks which carry the 

| cables between the 

various pieces of appa- 

ratus are made of strap 

and frp sat and are 

carried overhea 

ЕЕЕ е 

: Accumulator number of cables are 
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order at both ends, the 
design of the racks and 
the arrangement of the 
cables demand careful 
forethought. Ап ex- 
ample of cable work is 
_ shown in fig. 3. This 
is the rack carrying the 
multiple cables from the 
intermediate  distribut- 
ing frame at Holborn 

Exchange. 

The arrangement of 
the power apparatus is shown in fig. 2. The motor-dynamos 
for charging the battery are in duplicate, as are also the 
machines for providing 15-cycle alternating current for 
ringing purposes. If possible, there should be two distinct 
Sources of power for driving the charging machines, and 
the ringing motor-generators are driven generally one 
from the main supply and the other from the battery. ` 
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Fig. 3$.—Ногцвовн ExcHaNGE, I.D. FRAME AND CABLE RAOK. 


The accumulator room contains the main 11-cell battery 
and the smaller 4-cell battery, which acts as booster for the 
service registers—:.6., call-recording meters. The maia 
battery should be provided with sufficient plates to hold 
about a two days’ load for the first three or four years’ life 
of the exchange, and the tanks with room enongh to take 
plates for the ultimate capacity of the exchange. | | 

The power apparatus is generally so designed that one of 
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the charging machines, running for two or three hours in the 
morning and afternoon at the peaks of the day load, keeps 
the cells full, besides which they are given a weekly 
« milking ” to keep them in good condition. 

(To be continued. ) 
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THE OLYMPIA AUTOMOBILE 
EXHIBITION. 


Тнв, the third Interaational Exhibition of the Society of 
Motor Manufacturers and Traders, which is held under the 
auspices of the Automobile Club of Great Britain and 
Ireland, was opened on February 10th: at Olympia. 


Tue BILVBRTOWR DOUBLE LANDAULET. — 


It must a t once be granted that the show is in every way 
а representative one, gratifying alike in ite new situation, 
which is more accessible than the Crystal Palace, in its 
excellent organisation, and in the exceedingly attractive 
manner in which the £700,000 worth of motors and acces- 
sories are displayed. In fact, the very successful début of 
the first Olympian show quite justifies | ' 
the sanguine expectations of the pro- 
moterg in seeking а more convenient 
venue for their 5 a latter 
is thoroughly Internation space 

- been allotted by ballot, in 
which home and foreign makers and 
agents shared equally. , 

The great hall is practically all 
devoted to motor-cars, the. gallery 
e for accesmori s, while in the 
annexe а fine display of motor- boats 
5 is on an : | d 

t i impossible, in the space here ras 

available, to do more than briefly notice ANM 
the prominent features of the exhibition i7 

generally, with special mention of | 
mattem more intimately connected with 

Taken ag 9 whole, the petrol exhibits, 
which quite over shadow all other 

w:their greatest advance 
in the -comfortable and, in many 
caes, luxurious carriage bodies pro- 
vided for pleasure vehicles. This is true 
of æ many prominent exhibits that 
№ would be invidious to mention any maker specially. It 
1s also noticeable that the White Steam Car, the well-known 
and highly. successfnl pleasure type of vehicle, is the only 
ethibit of this class of car, although the heavy steam car 
for industrial purposes is much in evidence. 

A prominent feature of the show and one of more than 
ordinary interest to the tramway engineer, is the fine array 
of motor-omnibuses by several well-known makers. Among 
these we noticed Messrs. Olarkson's well-known steam omni- 


buses, including specimens of the types being supplied to the 
London Road Car Co. (double-deck) for service in the metro- 
polis, and to the London and South-Western Railway Oo. ; 
Messrs. Straker and Squire's buses of similar type, but petrol 
driven, also for the Road Car Co. Messrs. Milnes-Daimler, 
Ltd., show vehicles designed for the Great Western: Railwa 
Co.: Messrs, Thornycroft show a 86-seated double-d 
petrol omnibus; the Brush Electrical Engineering Oo. 
exhibit a “ one-man” double-deck petrol bus, arranged to 
be entirely under. the control of the driver. The Mandslay 
Motor Co., Ltd., the Wolseley Tool and Motor Car Co., Ltd., 
the Motor Car Emporium, Ltd., and the Beaufort Motor Oo, 
are also exhibitors of omnibuses, mostly of large size and 
petrol drive. These exhibita serve to forcibly remind one 
of the rapid advances made in the construction of this type 
of vehicle, and the very extended and competitive uses to 
which it will shortly be applied. 

We can dismiss the industrial steam and petrol cars with 
the remark that nothing specially novel in design is in 
evidence ; but we cannot pass over the very comprehensive 
marine scction, оларын motor launches and boats of all 
types and. sizea, without mentioning the great strides which 
this side of the industry is evidently making. 

The 40-ft. steel torpedo launch exhibit of Messrs. 
Thornycroft is most prominent in this section, and seems 
to excite very ‘general interest. Magneto-ignition systems 
appear to meet with increasing favour for all pu 

to which the petrol engine lends itself, and they are prominent 
on many of the launch engines. 

Turning to the exhibits of electrical vehicles, several well- 
known firms are present, and their productions leave little 
to be desired in the matter of quality. The Silvertown 
electric carriages shown by Messre. W. & F. Thorn, deserve 
special mentior, not only because of their association with 
the well-known Silvertown works, but also on account of the 
many novel and advantageous features which they contain. 
The Silvertown chassis is shown below ; it is provided with 
two 21-H.P. enclosed motors fitted оп to the front and rear 
axles respectively. A four-wheel drive is thus obtained, 
giving great smoothness of running, and eliminating to a 
great extent the chances of skidding on greasy roads. The 
framework, springs and axles are of steel of the best quality, 
and the transmission is by enclosed spur gearing, giving an 
efficient and silent drive. 

The prominent feature of the controller is that the current 
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is never broken on the dram, but always automatically by a 
quick-break chopper switch fitted with carbon break, and 


situated at the end of the drum, this arrangement avoiding 
burnt segments and bad contacts. The switch is also 
independently operated by the brake-pedal, before any 
braking effect can take place, and is held open by a cam 
when the brgke pedal is released, and until the controller 
handle is brought back to the neutral position, when the 
switch once more closes in readiness for the next movement 
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of the controller handle. This arrangement acts as a safe- 
guard against accidental starting of the vehicle. 

The controller provides eight forward, five brake, and five 
reverse positions, all controlled by a handle placed under the 
f wheel; the speed range is from about 14 to 15 miles 
per hour. 

The brake mechanism consists of phosphor-bronz? brake 
shoes, which are expanded on the inside of tbe rims of two 
steel drums, the latter being rigidly fixed to the hubs of the 
two rear wheels. This brake is sufficient to hold the car on 
the steepest gradient, and the electrical brake provides a con- 
venient method of regulating speed when descending u hill, 
or of pulling up dead, in cases of emergency. 

In the carriage exhibited, a double landaulet (see figure on 
p. 291), the battery, consisting of 44 cells, is arranged half 
over the rear axle, and half under the driver's seat, this distri- 
bution of weight giving & more uniform life to the tires. 

The carriage body was built by Messrs, W. & F. Thorn, 
of Lower Grosvenor Street, S.W., and is an excellent 
specimen of its kind. The vehicle is designed to ran 35 
miles on one charge on level roads, and should render excellent 
service for town work. | 

Меввгв, Mors, Ltd., of Shaftesbury Avenue, agents for the 
Compagnie Francaise de Voitures Electromobiles, show а 
selection of e'ectrical carriages of French make. In the 
construction of the chassis of these vehicles, forged steel 
plays a prominent part. An electric motor of special design 
is fitted in the front of the vehicle, and transmits motion to 
the rear axle through a chain drive apd horizontal shaft, the 
latter being provided with a universal joint and a ball- 
bearing sleeve, allowing free movement of the back axle. 

The electric motor is provided with two fields and two 
armatures, which allow of four speeds without altering the 
battery connections, all the cella remaining in series the 
whole time. The control'er gives four speeds forward and 
one reverse, also an electric brake, all operated by a single 
lever. 

(To be continued.) 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Fres use of fictitious names, fc., 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy of 
the views which he may express. ] 


^ ContRacToR” writes:—'' A requires a building erected, which ів 
to be fitted for electric light. He calls for separate estimates. 
B is accepted for the building and C for the electric lizht. B’s men, 
during the course of erectior, turned on the wa'er and, as the pipes 
were not finished, the place was fl:oded and a great deal of C's 
work spoiled. Who is respons ble to C—A or B?” 

e. It is presumed that the damage occasioned to the fittings, &c., 
erected by C will necessitate much of bis work being replaced. A 
must pay C for what he has done, as C would have no direct remedy 
against B. But if A finds it necessary to bave any part of O's work 
re-done іп consequerce of the damage caused by the escaping water, 
he will be at liberty to claim the extra ccs! by way of special 
damage from B. 


“ Furnace” writes:“ I aball esteem it a favour if you will give 
me any information you can on the following point: — 4 gentleman 
proposes to lay down on his own private ground a light electric 
railway, for conveying the public a distance of balf-a-mile without 
intermediate stops. The line would be fenced and the public 
would bave no access to it except at terminal stations. Is it 
necessary by law (apart from any consideration of electrical advan- 
tages) to “ bond” and “earth” ihe rails, which would be used as a 
return for tke current? Are there any Board of Trade or other 
regulations governing such ап installation, and, if so, where can a 
copy be obtained ?” | 

+ „° Bo farascan be ascertained tbere is nothing to prevent a 
man constructing a railway on his own land in the manner suggested 
by "Furnace" In view of the fact that it is to be used for public 
purposes, it is conceived that due regard must be had to the Board 
of Trade regulations. Model regulations with respect to such rail- 
ways were first made in Marcb, 1801, and were revised in April, 
1909. A copy of such regulations will probably be supplied by the 
Board. 


“K V.A.” writes: —"I should be glad if усп would kindly inform 
me whether there is any claute in the Electric Lighting Acts 
rendering it obligatory for an Electric Supply Author-ty (in this 
case an Urban District Council) to give notice to the lccal gas 
company of its intention to open roads for the purpose of laying 
mains, services, &.” à; 


*,* The form of provisional order which is to be found in the 
Szhedule to the E'eotric Lighting (Clauses) Act, 1899, makes it 
quite clear that notice must be given to the gas company. It is 
there provided (by Bc. 18) that where the undertek srs require to dig 
or sink any trench for laying down any new electris lines or other 
works near to which... . any work belonging to an- gas. 
company has been lawfully placed. . . the undertekers shall 
.. . . give to the gas. company... . not less than three 
days’ notice before commencing to dig or sink such trench. 
and shall conform with such reasonable requirements as may be 
made by the owners or the officer, and shall if required by ths 
owners thereof repair any damage that may b» done. 


NEW PATENTS APPLIED FOR, 


Compiled expressly for this journal by W. P. Taomrson & Co., Electrical Patent 
Agente, 822, High Holborn, London, W.O., and at Liverpool, to whom all 
Inquiries should be addressed. 


29,0824. 1904. "Improvements in the means for the mutual electrical 
control of oppositely rotating members of turbines.” J. H. Davies and M, 
BLIEDEN. (Date applied for ander Patents Rule 9, December 80th, 1904.) 
January 3186. 

22,3264. 1904. * Improvements in controllers for electric ourrent.” Р, M. 
JvsTick. (The Voltage Controller Co., United States.) (Date applied for under 
Patents Rule 9, October 17th, 1904.) February lst. (Complete.) 

22,8268. 1904. “Improvements in eee transmission systems.” P.M, 
Justice. (The Voltage Controller Co. United States.) (Date applied for ander 
Patents Rule 9, October 17th, 1901.) February lst. (Complete.) 

1,792. “Improvements in electric aro lamps.” J. D. F. Ampurws. 
January 80th. 

1,820. ‘Improvements in or relating to electro-dynamio traction systems.” 
J. DuLarT, C. ZELENAY and L. Rosenre tp. January 90th. (Complete.) 

1,837. Improvements in the electrolytic production of metallic sheets, 
tubes, wire, strip, or the like." Б. О. Cowpzr-CoLes. January 80th. 

1,863. “А new or improved method ard arrangement for enclosing cables, 
electric wires or the like." Н. Ronnen. Janusry 81st. (Complete.) 

1,68. Improvements in electric lampholders and the like." A. Eckstem. 
and A.J. D. Krauss. January 3ist. . 

1,876. „ Improvements in apparatus for controlling the working of electri- 
calyy-driven cars.“ F. LVDALIL. January 3lst. 

1.878. Telephony.“ E. A. BuxLL. Jandary 81st. (Completed 

1.886. Eleotrio system of fog signalling.“ А. B. Dawsox-Monar and J. F. 
Fitzsimons, January 3186. 

1,891. “Improvements in contact-breakers of induction ooi's." М. A. Copp. 
January 8185. 

1,919. ''Brush-holder for dynamo-electric machines.“ 
81st. (Complete.) 

1.920. Laminated cores for dynamo-electric machines.” 
January 81st. (Complete.) 

1,921. ''Dynamo-electric machines.“ J. Burke. January 815%. (Complete) 

1,943. An improved suspension device for elect io lamps and the like.” 
A. GUNTHER, JUN. January 8lst. (Complete.) 

1,951. “А new or improved system of automatic block signalling for electric 
railways." F. TowNsEND. January 8!st. (Complete.) 

1,966. ‘Improvements in or appertaining to mechanically or elec‘rioally pro- 
pelled road vehicles." J. W. ALLiSON, February 1st. | 

1,968. An electric carrying lamp." F. G. ВсснЕһ. February 1st. 

- 9,001. "Improvements in apparatus for the agi ation of solutions and the 
like used in electro-deposition of all metals." . C. Жоор and B. Олкяғовр. 
February 1st. 

2,004. "Improvements in or relating to electric vapour lamps or enclosed 
аго lamps.“ С. O. Bastian and G. CALVERT. February ist. 

9,014. “Improvements in or relating to electric distribution systems.” 
A. J. Восіт. (J. B. Entz, United States.) February 1st. (Complete.) 

2,015. *' орен in or relating to brush-holders for electric dynamos 
or motors." C. Barker and J. W. BURLEIGH. February 1st. 

2,022. “Improvements relating to electric accumulators or secondary 
batteries," Vickers, Sons & Maxim, LTD, and R. F. HALL. February ist. 

2,080. Improved method and means for eliminating or reducing the 
influence of disturbing currents on telephone circuits." C. M. Jacoas. February 
lst. 

2,089. “Improvements in electric meters." TuE BrrrisH TuomBon-HousToN 
Co., Lrp., and F. Норм. February 1st. 

2,010. ‘Improvements in windings for dynamo-electric machines.” THE 
British THomson-Hovstox Co., Lro. (The General Eiectrio Co., United 
States.) February Ist. 

2,066. ‘Improvements in automatio c;ntrolling apparatus for operating 
electric switches or out- outs.“ C. M. Dorman, R. A. Suita, and H. G. Baoscs. 
February 2nd. 

2,098. Improvements іп bru:h-bolders for dynamo-electric machines.” J. W. 
BvuRLEIGH. February 2nd. 

2,108. ‘*Improvemente relating to intercommanication telephone systems.” 
J. Youre, February and. 

2118. “Improvements in combined overload and reverse - current cut-outs." 
та Вагтївн Тномзок-Носвтох Co., LTD, and E. B. WepmMorE. February 
2nd. 

2116. "Improvements in alternating current motors." V. A. Frxx. Feb- 
rusry 21d. - 

2,159. An automatic electric portable signal," Н. WarLacm. February 8rd. 


9,172. ‘Improvements in or relating to electric traction systems." W. 8. 
Bout. February 8rd. 

2,190. ‘Improvements in single-phase indication motors.“ THE Axr.-GEs. 
Brown, Bover: & Co. February 8rd. (Date applied for under Patents Act, 
1901, February 4th, 1904, being date of application in Switzerland ) (Complete.) 


9,188. An improved form of contact breaker for induction coils and the like 
apparatus." А. Н. Avery. February Brd. 

2.167. An improved safety lock with an electric warning device and deto- 
nator.” L. A. ArDt BERT  Februa-y 8rd. (Complete.) 

2,190. * Improvements in starting switches for electric moto"s." 
CLATWORTHY, A. HoLMES, J. H, Ногмкз, . Homes, and E. 
February 8га. 

2,194. "Improvements in inspection boxes for electric light leads and the 
like," J. WenHam. February 8га, 

2,264. "Improvements in and connected with means for generatiag elec- 
tiicity from heat." W. A. Токмкк. February 4th. 

2,266. '"Improvemen!s in the construction of spring jacks for telephone 
switchboards.” Siemens Bros. & Co., LTD. (Memens & Halske Akt:en- 
Gesellsobaft,Germauy.) February 4th. (Complete.) 


J. Burxe. Janoary 


J. BUREE. 


W. A. 
Ногхкз. 


TED 


ELECTRICAL REVIEW. 


VoL. LVI. FEBRUARY 24, 1905. No. 1,422. 
ELECTRICAL REVIEW. PETROL MOTOR-'BUSES v. TRAINS 
Vol Lvl] CONTENTS: February 24, 1905, (Мо. 1,422. AND ELECTRIC TRAMWAYS. 
Page 
Potro] Motor-Busss v Trains and Electric Tramways... idi 293 
The Telephone Settlement 295 In view of the numerous statements which have recently 


Tbe Lighting of Buildings, &c., by Electricity a ‘and by Incan- 


descent Gas m 296 
The Liabilities of Tramway Contractors owe 9922 e. 297 
Toe Telephone Agreement un T tee 8 ws 798 

300 
The Aunual Dinuer of the Gone Elec: ric Co., Lid. 302 
Correspon dene m *. 303 
Parliamen‘ary 8 ave 55 ды "m" .. 805 
Businese Note T 305 
An Electrical R:view of tho = yuisiana Ратом * Exposition 

of 1904 (i2us.) ... 313 
Supply Station Accounts ... 319 
Су Notes — dii re M К 320 
Stocks and Shares . 950 РА TT 324 
Share List of Electrical Companies «s Ss yis 325 
Market Quotations .. 326 
The Olympia Automobile Exhibition (illus.) (concluded) — 327 
Au Ideal Switchboard Base (illus ) 328 
Barface Condensing Plant driven by Fyrn Repulsion Iaduc- 

tion Motor (#їмз.) d 330 
A London Electrical Motor-Car Garage 330 


Institution of Electrical Eugineer::— 
Some Points on the Belection of Electrical Cabl +s (s2dus.) 331 
The Value of Overhead Mains for Electrical Distribution 


in the United Kingdom 333 

Visit to Stipley xe ie "T 88 sae . 835 

Paolo Oastelli ies е е eo 335 

Pew Patents Applied For os at 336 
: THE 


UNIVERSAL шй DIRECTORY 
1905 Edition 


NOW READY. 


PRICES, POST FREE: 


in Great Britain.. .. 4s. 
British Colonies.. .. 15s. 
U.S.A. (duty free) .. 188. 


Other Countries .. 168. 


Order mat omoe. 


Н. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 


— ——  — —— — 
— — — — 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
ТО B3 OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTER, 


OFF IOE :—4, LUDGATE HILL, LONDON, E.O. 
Telegraphic Address: “ AGEEKAY, LONDON.” Code, A вс, 
Telephone Мо. 988 Holborn; 4425 Central. 

ALL Letters should be addressed te the Propristers, H. Alabaster, Gatehouse & Es. 
ADVERTISEMENT RATES ON APPLICATION. 

The “ Klestrical Review ” is the recognised medium of the Electrica] Trades, 

HAS 


AND 
BY FAR THB LARGBST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION R — 
aa. 5 Britain, Post Free, per Year, 19s. 6d. To 
BINDING.—8ubecribers' numbers bound, including case, for 4s. each volume. 
C48E8.—Cloth Cases for Binding can be had, price 2s. 64. each; post free 98.94. 
г 2240190 CASES, to hold from Опе to -six Numbers unti] the volume 


Twenty 
for Bina 
by Poss tie ы шк cae be had from the Publishers, Price 6s., or Pree 


FOREIGN „ — New York: D. Van Nosrnann, 98, Murray Street. 
— ©, 22, Rue de la Banque. Berlin: Asner & Co, 18, 


Cheques and Postal Orders (on Chief Om 
H. Atazaren C ады - ө. се, London), to be made payebk 2 


been: made in the daily Press, that petrol "buses are the 
means of rapid transit of the future, and that the electric 
tramcac is doomed, we think that it is only right that a 
little more light should be thrown on this important 
subject, and that the advantages and disadvantages of petrol 
"buses aud electric tramcars should be clearly understood by 
the public. From the correspondence and articles which 
have recently appeared in the various motor papers aud 
in the daily Presa, it is evident that therc exist very serious 
misconceptions in the minds of a great many people. The 
mere fact that petrol omnibuses can attain high speeds, 
carry large numbers of passengers, and earn large receipts, 
and that іп some cases it takes a shorter time to get from one 
part of London to another by sach omnibuses than by elec- 
tric tramcar, does not by any means prove that the latter is 
doomed. Neither does the fact that "buses can be satis- | 
factorily operated by petrol motors, and, under certain con- 
ditions, give good financial results, prove that the petrol engine 
is suitable to operate tramcars under conditions of heavy 
service, such as are met with in our large towns, in which 
electric tramways аге being successfully operated. The mis- 
conception which exists in the minds of many is well repre- 
sented by a report which has been recently made to the chair- 
man of the Highways Committee by Dr. Mansfield Robinson, 
the town clerk of the Borough of Shoreditch. We take this 
opportunity to thank Dr. Mansfield Robinson for his courtesy 
in allowing us to havea copy of his report, and trust that he 
will forgive the criticisms which we feel compelled to makı • 

The first serious error into which Dr. Manefield Robinson 
has fallen, is to suggest the possibility of utilising, for 
mechanically operated cars, the existing lines originally laid 
for the use of horso cars. Experience has clearly demon- 
strated that this is impracticable, as an old track which has 
originally been laid only for horse traction, with ite short 
pointe and crossings and badly-designed rails, will not 
stand for any period the jars to which it is subjected by 
beavy motor-cars, be they of the electric, steam, or other 
type. Any such attempt would only result in reconstruction 
a few months after mechanical traction had been adopted. 
Furthermore, points and crossings which might be satis- 
factory for horse traction, become quite impracticable with 


. motor-driven cars. "This was clearly shown in the case of 


Perth, where the Corporation bad adopted a petrol tramcar 
to be operated on its existing horse tramway lines, which 
were laid only a few years ago. The resulte were most un- 
satisfactory, as the car was constantly getting derailed on 
curves and at points and crossings, Incidentally, it may also 
be mentioned that the petrol motor coach iteelf was far from 
satisfactory. The outcome of this experiment was the recon- 
struction of the tramways, which are now going to be worked 
electrically ' 
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When the town clerk of Shoreditch begins to discuss the , 


cost of electric traction, we must certainly say that we agree 
with him in condemning the conduit, as we feel very strongly 
that there was no necessity for the County Council to waste 
the large amount of money which it has expended in putting 
down the conduit system in streets where there exists no reason 
for not putting up overhead construction, and therefore we 
need nct discuss the fignres as regards conduit construction. 

In comparing petrol and electric cars, where both run on 
rails, since it is absolutely necessary to reconstruct the track, 
and to lay it in exactly the same way in both cases, the cest 
of this part of the system need not be considered. 

The only difference between electricity and petrol as 
regards the cost of street construction, lies in the overhead work 
and track bonding, which can be put down at £1,000 per 
mile of route, so tbat the difference between the cost of con- 
struction of an electric and a petrol tramway 56 miles in 
length, which is the distance Dr. Mansfield Robinson is con- 
sidering in the case of the North Metropolitan tramways: 
would be £56,000, and not as he states, £444,000. This 
difference, however, is more Шап counterbalanced by the very 
much greater cost of a petrol car as compared with an electric 
car. Thus, while an electric car can be purchased for, say, 
£600 complete, petrol cars of the same capacity, and built 
to run at the same schedule speed, would cost at least three 
times as much, which, on the 600 сагв that Dr. Robinson 
. considers, would amount to a sum of £720,000 in favour of 
electricity as compared with petrol. 

As regards the capital cost of a power station, it is un- 
neceseary to go into this, because, with the load factors 
obtainable with electric traction it is an acknewledged fact 
that energy can be delivered to the trolley line at a cost con- 
siderably less than 1d. per unit, this cost including not only 
works cost and cost of maintenance, but also depreciation, 
vinking fund, and interest on capital for the power station, sub- 
stations and feeders, or, in other words, on the complete 
plant required to generate and distribute electrical energy to 
the trolley wire. 


As regards operating expenses, then, particularly in 
connection with the cost of power, electricity can be supplied 
to the cars at a cost not exceeding 1d. per Board of 
Trade unit, which, under ordinary conditions, is practically 
equivalent to a cost of energy of Id. per car-mile. Data 
which we have recently been able to obtain, from a source 
upon the accuracy of which we can absolutely rely, show that 
for tramcars operated by petrol motors, and having a seating 
capacity equal to that of electric cars, and built to operate 
at the same schedule speed, the petrol consumed amounts to 
1 gallon for every 5 to 6 miles, according to circumstances, 
which works out for motive power alone at considerably 
over ld. per car-mile. In this connection, it must be borne 
in mind that whereas with electric traction the lighting of 
the cars is included in the cost of motive power, this is not- 
the case with petrol cars, and therefore allowance would have 
to be made for this, which would increase the cost for petrol 
cars. The fact that some motor-omnibuses on rubber tires 
have been run, has impressed the public with the idea that 
tramcars could also be operated and give good resulta; but 
the fact that tramcars run on rigid raile, and not on rubber 
tires, and that they therefore have to be of much heavier 
construction than "buses, and the fact that rapid acceleration 


is absolutely essential, necessitate the motive power on a 
tramcar being far in excess of that required for motor- 
omnibuses. Our contemporary, the Engineer, in an article 
published on February 3rd, states that a 90-н.Р. engine 
would be required for a petrol tramcar, їп order to obtain 
the rame resulte. 

The experience gained with electric traction has been exactly 
the same. Twenty or twenty-five years ago, electric cars шей 
to bave 5-H P. motors; 10 years ago 25-H.P. motors were 
considered ample, whereas, at the present time, 35-H.P, 
motors are being used. | 

It must not be forgotten that electric motors are capable of 
riving out at least double their rated capacity for short periods; 
thus, on a modern electric tramcar the equipment is capable 
of giving out 159 H.. This is not the case with a petrol 
"bus, апа, therefore, if at any time 100 H.P. should be 
required, no matter for how short & period, the petrol engine 
would have to possess a capacity equal to this marimum 
demand. In other words, the normal capacity of the 
petrol motors has to be euflicient to handle the maximum 
load, or equal to at least double the rated capacity of an 
electric motor. 

The petrol motor of the present day, although simple 
when compared with the petrol motors with two or three years 
ago, is, all the same, a complicated machine when compared 
with an electric motor ; to keep it in good order and look 
after it requires expert mechanics, sach as are met with on 
railways, but not such as are usually found on tramway 
installations. 

The cost of maintenance of the petrol motor equipment, 
owing to the large number of moving parts, is much greater 
than the cost of maintenance of sn electric equipment, and 
the vibration, due to the high-speed reciprocating engine, 
will also increase the maintenance of petrol car bodies. The 
petrol motor bas a further disadvantage, that it is not self. 
starting, and even if it were it would never start under 
load. 

As regards the reliability of these machines, provided they 
are properly looked after and kept clean, they will work 
satisfactorily, but any failure in lubrication may cause 
trouble, and result in some of tbe cylinders not working, 
with the result that tbe engine loses power and is incapable 
of & proper fulfilment of its duties. 

In order to keep down the first cost, high speed petrol 
engines are generally used, and this runs ор the 
cost of maintenance. Further, tbe engines must be 
kept running all the time, whether the car is moving 
or standing still, and the vibration of the high 
speed reciprocating engines is particularly noticeable 
and objectionable when the car is stopping to put down or 
pick up passengers. 

Even under the most favourable conditions, a petrol car 
gives off a certain amount of smell, which cannot be called 
exactly pleasant. Again, as regards the question of danger, 
although there is not much to fear with a petrol coach in tbe 
ordinary way, yet if there ів a leak in the petrol tank, and if, 
through the carelessness of workmen, a lighted match or 
cigarette comes in the neighbourhood of such a leak, a fire 


is sure to follow, and the whole machine is consumed, as it 


is practically hopeless to try to save it, owing to the com- 
bustible nature of the materials of which it is constructed. 
The accidents to the Great Western "buses, which were 
burnt up, and to several other "buses, of which we have read 
in the daily Press, prove that such occurrences are not 
merely imaginary. 

As regards the question of motor-’buses ever competing 
with electric tramways, it is possible that in those districts 
where the traffic ів light and the distances are compara- 
tively great, so that the headway between the cars is large, 
motor-'buses may give good results, and we believe that the 
Great Western Railway Co. has found this to be the case. 
But where the traffic is dense we do not consider that motor- 
omnibuses will ever successfully compete with electric 
tramways. 

The cost of tires for motor-omnibuses is a serious matter, 
this item, as we know from figures which have been sub- 
mitted to us,and which we know to be reliable, amounting 
to as much ав 34d.to 4d. per car-mile. To this must be 
added the cost of petrol, the cost of. maintenance ard 
repairs and the general running expenses. 
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Turning again to Dr. Mansfield’ Robinson’s report, it is 
quite correct that there are petrol motor-coaches running on 
the Great Northern Railway, and, as a matter of fact, the 
Brighton Railway Co., following the advice of its consult- 
ing electrical engineer, Mr. Philip Dawson, bas decided to 
adopt petrol motor-coaches on some of its branch lines ; 
whereas in London, as our readers are probably aware, the 
same company, following the same engineer's advice, is going 
to adopt electric traction on the lines on which it gets the 
densest traffic. But in this connection, it must not be 
forgotten that, in the case of a railway, the conditions for 
petrol are more favourable than in the case of a tramway, 
as the whole equipment сап be pnt under the body of the 
car, thus leaving a clear apace available for passengers and 
luggage. In the case of a tramcar this would not be 
possible. Furthermore, in the case of railways which 
employ petrol motor-coaches, if they are used on branch 
lines where stations are fur apart, rapid acceleration is of no 
great importance. In tramway work, the conditions are 
exactly the reverse. It is quite true that many of our 
London omnibus companies contemplate adopting motor- 
"buses wholesale, but we believe thut we are correct in stating 
that none of them, as yet, have got any reliable experience ag 
to what the cost of the up-keep and running, not to speak 
of the maintenance and depreciation, is going to be. We 
believe that the cost of operating petrol "buses will certainly 
not fall far short of 1s. per car-mile, and may be consider- 
ably more; and if this is proved to be the case, this fact 
alone will be quite sufficient to prevent motor-omnibuses ever 
being serious competitors to electric tramcars operating in 
densely populated districts. 


THE TELEPHONE SETTLEMENT. 


To those who are familiar with the course of telephonic 
affairs in this country—even to those who but vaguely recall 
the numerous controversies which, at recurring intervals, 
bave been aroused—it may seem to be suggestive of undue 
confidence to write about the telephone question as settled. 
Yet it seems so unreasonable to anticipate that any serious 
objection can be found to the agreement between the 
Postmaster-General and the National Telephone Co., which 
Lord Stanley laid upon the table of the House of Commons 
last week, that we are bound to look upon the question as 
practically settled. Should the present session pursue its 
norma] course, the agreement will be submitted to the House 
and to a Select Committee. The principle of the agree- 


ment in the main has already met with the approval of- 


Parliament, and its ratification is, we think, a foregone con- 
clusion. But io the event of the session being interrupted, 
or the time of the House being entirely taken up with the 
efforts of the leaders to obtain a clear expression of each 
other's opinions on fiscal problems, the agreement will come 
into automatic operation on August 31st—a provision which 
may be useful, and which, under the circumstances, seems to 
be wise. | | 

The agreement provides for taking over the whole 
of the company's plant in 1911 on the terms which were 
agreed upon for the London plant in 1901. The com- 
pany will be paid the fair market value of the plant at 
the date of transfer, due regard being had to the nature and 
then condition of such plant, to its state of repair, and to the 
circumstance that it is in such a position as to be ready 
for immediate working, and to its suitability for the 
purposes of the Postmaster- General's telephonic ter- 
vic. There are two features that have to be met in the 
new agreement, which did not require attention in the 
London agreement : — The private line business, and the 
prolongation of the licence in certain areas through the 
operation of Mr. Hanbury’s Act. The intention of the 
agreement is, that after 1911 the National Co. should cease 
to carry on business. The private line business is independent 


—— — - 


fund in existence for a number of years past. 


of Post Office control so long as the lines connect premises in 
the same ownership, but the lines, though not connected 
to switchboards for the purposes of intercommunication, 
become in an increasing degree part of the general 


system, and it is probable that they are, in many cases, 


terminated on the premirea of the company for the 
purpose of efficient test and control. It is, therefore, 
convenient and desirable that the Post Office should 
acquire these lines, but as there is no obligation to sell, and 
a goodwill has been created, an &mount equal to the profits 
of the last three years is to be paid. The licences which 
have been prolonged are those in which municipal competi- 
tion has been &tarted— Glasgow (2 years), Portsmouth (14! 
уеагь), Swantea (9 years), Brighton (144 years). The land, 
buildings and plant in these exchanges will be surrendered 
on the terms above referred to, but the value of the un- 
expired licences will be agreed between the Postmaster- 
General and the company, regard being had to the net 
profits of such business, and to the circumstances and con- 
ditions under which the company would carry on such 
business after December 31st, 1911." Failing agreement, 
arbitration is available. The important feature in 
this arrangement is tbe recognition of the desirability 
of uniform management. All business is to 
traneferred at 1911. If there is any value in the surrendered 
licence, compensation in proportion will be given, but there 
is, very properly, no idea of the company continuing to work 
those licences until their expiry. 

The important question of payment for the property 
acquired is dealt with in Clause 7, which provides that the 
Postmaster-General shall have the option of paying three- 
fourths of the purchase money in terminable annuities 
running over a period not exceeding 20 years, such annuities 
being calculated so as to pay the whole of the purchase 
money by the end of the period fixed, with interest on the 
balance outstanding from time totime at the rate of 3 per 
cent, per annum. The payment of the remaining one- 
fourth of the purchase money is subject to arrangement, 
but the company may demaud that all, or Some portiou, 
of this one-fourth shall be paid in cash. 

To many of our readers, the arrangements made for taking 
over the stuff of the company will be а subject of close 
interest. The Postmaster-General will be prepared to take 
into his service a considerable proportion of the officers and 
fervauts on terms to be arranged between himself and 
them, but service under the company gives no claim to 
consideration at the bands of the Postmaster-General, 
either as regards service, emolument, pension, gratuity, or 
compeneation, it being the intention of the agreement that 
any claim on the part of the officers or servants of tlie com- 
pany arising from their service under the company, for 
pension or compensation, shall be dealt with by the com- 
pany. We believe that the company has had a pension 
There is 
ample time to place this upon such а basis as will ensure 
that there shall be no hardship to old gervants of the coin- 
pany from the transfer of the business to the State. ‘That 
the Post Office should seek to avoid a repetition of their 
experience in superannuated officials from the telegraph 
transfer, is but reasonable, and the specific statement in the 
agreement that this is a duty tbe company will be expected 
to вее to, ought to be enough to prevent auy hard case 
arising with the staff of the company. Any officer who has 
been continuously in the service of the company from 
August 15th, 1904, to December 3186, 1911, aud із then 
taken over and placed проп the permanent establishment of 
the Post Office will Lave a claim to superannuation allow- 
ance, nn witbs'andi is ihat he muy at the datz of his retire- 
ment have served less than 10 years. | 

For the public at large, it will be of interest to note the 
provisions which have been made “ in order to promote the 
use of the telephone" between the date of the agreement 
and December 3 Ist, 1911. In the first place, the company 
must maintain their plant iu good and efficient working 
order; they must not show favour or preference to any 
person, and shall not require from any person, as a condi- 
tion to affording him telephonic service, any. facility except 
for the purpose of giving such service to that person. A 
schedule of rates is attached to the agreement. The com- 
pany’s charges must not be more than the maximum пог lec 
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than the minimum specified. The schedule does not apply 
to London. The maximum for a flat rate subscription is 
£10, and the minimum £5. In any cases where the com- 
pany is now charging more or less, then the present charge 
is to be the maximum or minimum instead of the echedule. 
The effect of tbis provision seems to be that in any cases 
where more than £10 is being charged, the company can go 
on charging more, whilst in any cases of less than £5 they 
will be able to adjust their rates up to the maximam of £10. 
Terminal charges for trunk wire calls between National sub- 
Bcribers and Post Office subscribers are abolished. The 
provision in the London agreement whereby the Post Office 
undertook to supplyiunderground wires on rental, is extended 
to the new agreement, and similar conditions are applied to 
switchboards in new or refitted exchanges. 

We are unable, of course, to allude here to all the con- 
ditions in the agreement, an extended abstract of which 
appears on another page, and we may conolude with those 
important provisions which are made to ensure that the com- 
pany's service does not *run down." By Clause 10 the 
Board of Trade cin sppoint an “impartial person” to 
inquire into representations of inefficient service in any 
exchange area, and if it is found that the service is inefficient 
(not caused by the unreasonable withholding of wayleaves by 
the local authority) the Postmaster-General may compel the 
company to put their service in order or may take it over at 
once. 

Such precautions as this, and many others, are necessary 
ia an agreement of this kind, but the agreement is iteelf the 
best safeguard against a relapse in the service of the company. 
Broadly interpreted, it is an arrangement for transferring from 
private enterprise to State controla large and growing business, 
on terms which shall ensure to the sellers the reasonable recoup- 
ment of all wise expenditure, so that it becomes the interest 
of the company to develop the business in every possible 
way on sound lines. The transfer of such a business is a 
serious undertaking, and the period between the conclusion 
of the agreement and December 31st, 1911, provides an 
interval during which plans may be matured, and an 
organisation established, so that the actual transfer will be 
simple and easy. 

The agreement is between the State and a private com- 
pany. The company’s interests are simple; those of the 
State more complex. There is the obvious interest of the 
aggregate of individual taxpayers; and there is the less 
obvious, but equally strong, interest of the community in the 
development of an important means of communication. 
The settlement gives a just return to the investor who 
represents directly or indirectly, the “adventurer ” who had 
the “grit” to embark upon an unknown enterprise which 
became of immense public benefit; it ensures to the tax- 
payer that for the price paid, tangible value will be received ; 
and it encourages the investment of further capital for 
growth and expansion pending the change of ownership. 
It is becanse the agreement attains all these ends that it can 
be described as fair and reasonable. 


EU 


"Architeots and Elec. IN the adjoining column we refer to a 
Hio Light, paper read by an architect before the 

. Society of Architects, on the lighting of buildings. 
Apparently the author had nothing particularly new to state, 
bat it is a hopefal sign that this subject is being taken up 
by architects generally instead of leaving the question of 
lighting to the builder or contractor. Of course certain 
architects have made a speciality of the lighting of interiors, 
and we need only look at some of the latest West-end 
theatres to see how successfully electric light has been used 
in order to secure the threefold advantages of good lighting, 
pars of atmosphere and pleasing artistic effecta, We 
lieve that many architects in matters of this sort consult 
electrical manufacturing firms in the drawing up of their 
designa and specifications ; this is a practice that will always 
give the best results, as, although an architect has to know 
a great deal about some things, we cannot expect him to be 
conversant efficiently with everything. It is to the house- 
lighting question that the architect should devote more 
attention ; and, if he studies the subject and his client at all, 
we cannot see how he can fail to provide for the electric light. 


THE LIGHTING OF BUILDINGS, &.,7 
BY ELECTRICITY AND BY INCANDESCENT 
GAS. 


To those of us who are nurtured in an electrical atmo- 
ephere, and whose discussions of the subject are precise, it 
comes quite refreshing to hear “the man in the street” 
discourse on the advantages and (what he mistakenly соп. 
siders) the disadvantages of electric light. It is on such 
occasions that the cry of Barns is answered: “O, wad 


‚ some power the giftie gie us to see oorsel’s as ithers see us” 


gubetitating, of course, our works" for * oorsel’s.” Such was 
our intereating experience when, by kind invitation of Mr, 
B. R. Tucker, member of the Council of the Society of 
Architects, we attended on the 16th inst. at the meeting of 
this Society to hear him read a paper entitled as above. 
We use the term man in the street advisedly, for 
although an architect has a most difficult training to go 
through, and thereby acquires a large amount of scientific, 
artistic and mechanical knowledge, it is a fact that on a 
subject which is most closely associated with the design 
of interiore, he is, like Mr. Balfour, in another sphere, 
quite a child. For those who inhabit buildings, the 
question of lighting is so closely connected with oomfort, 
health and artistic fitness, that it isa marvel that such an 
important factor of the completeness of a dwelling-honse 
should be во often left to shift for itaelf. 

The attempt of Mr. Tucker to intereat his fellow workers 
in this matter was praiseworthy ; the method in which it 
was carried out was perhaps open to a certain amount of 
criticism. In the first place, Mr. Tucker did not appear as 
a teacher or prophet ; his paper was rather in tbe natare of 
that of a traveller who goes to America for a week, and thea 
gives a lecture on the inhabitants, based partly on his 
experience, and partly on what they told him. We learned 
nothing of how buildings were to be lighted in order to aecure 
the best effects based on the results of extended experience: 
but we were told how electric light and gas appeared to the 
author ав a novice in such matters, and what he had been 
told by interested parties on either side. When it is related 
that the respective informers regarding the scientific data 
given were a contractor at London Bridge, and the manager 
of the South Metropolitan Gas Co., it will easily be inferred 
who made out the best case. " 

The paper itself contained little of a contentious natare, 
such remarks occurring rather when the author made а 
digression from the priuted matter. This was divided into 
three parts, namely, (1) Introduction, in which certain well- 
known axioms and definitions were introduced, such as 
candle-foot, the method of measuring light, law of inverse 
Squares, distribution and colour; (2) Electricity, in which 
the nature of arc, Nernst and incadesoent electric lamps 
was described ; and (3) Incandescent gas light, in which 
certain extraordinary claims were made and certain special 
forms of mantle lamps were described. "The paper waa fairly 
well illustrated by lantern slides. With regard to the tech- 
nical errors made, it would, perhaps, not be fair to be too 
critical. We believe, for instance, that in a modern high-class 
enclosed arc lamp, the arc does not slowly travel from one 
part to the other of the space between the carbons, nor is 
the inner globe of opal glass. But the author objected very 
much to arc lamps for street lighting. He mentioned 
incidentally that on Clapham Common there is a dark space 
at the foot of each lamp-post, and then a circle of light about 
30 ft. diameter, afterwards darkness again. He had a most 
unpleasant experience in Battersea in a fog, when he could 
not see one arc lamp whilst standing by another ; whereas 
on turning a corner into a street lighted by incandescent 
gas, he was able to see two lamps at once—a remark that 


Was received with some hilarity. He severely criticised the 


arc lamp for throwing the light on to the pavement, but he 
evidently failed to see that it is the pavement that has to be 
illuminated, not the surrounding fog. 

The Nernst lamp was not approved of, because it took too 
long to light —he thought two minutes—and it required а 
" register" to prevent the light becoming unstable. The 
incandescent electric lamp did not come in for any special 
criticism, but the maximum demand system is evidently 
slill a terrible puzzle to the non-electrical mind, as is 
also the average cost of electrical energy as worked 
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out by this system. We were told, for instance, that the 
rate per anit in the City of London supply varies from 2}d. 
to 5d. In one business house, 24d. is charged per unit for 
current used in the daytime in the basement, 34d. for that 
used on the ground floor, and 4}d. for the floors above,” 
an entirely misleading way of describing the system. of 
charging. 

On the subject of gas lighting, the author was evidently 
more at home, and whilst we must leave all technical 
criticisms to our gas contemporaries, it is necessary to deal 
with one or two points that were raised. Tbe improvements 
in incandescent gas lighting received some attention, espe- 
cially an apparatus for lighting and extinguishing gas from 
a distance. It was pointed cut that this invention ensures 
economy and convenience in cases where gas light is only 
required at intervals ””—а remark that would surely equally 
well fit the bye-pass burner. 

However, Mr. Tucker was most ingenuous on the ques- 
tion of the advantages of incandesceat gas over electric 
light, and we think bis arguments are best answered by 
quoting them in full :— | 


Natural ventilation is very much improved by the use of incan- 
descent gas lighting. The heat of the burners not only causes а 
healthful circulation of the air within the room or building, but it 
materially assists in the removal of the vitiated air in all cases 
where a proper provision has been made for the escape of the same, 
and it undoubtedly assists in the prevention of down draught in 
certain cases in churches, halls, large rooms, &c. 

Bome experiments were carried out in the Moseum and Art 
Gallery at Birmingham, in 1902, and reported by Prof. Percy F. 
Frankland (Birmingham University), the results of which are most 
interesting and inetroctive. It is stated that the experiments 
clearly showed the following results under the condition of the 
efficient ventilation which prevailed at the time:— 

(a) In the absence of any artificial illamination, there was a 
slight increase ín the percentage «f carbonic acid in the air during 
the course of the day ; 

(6) With the electric arc lamp illumination, tbe increase in the 
percentage of carbonic ac d was distinctly more markad; 

(c With the incandescent gas illumination, on tne other band, 
there was а distinct diminution in the percentage «f carbonic acid 
in the air. . 

It is stated that the explanation of this diminution is not far to 
seek, it bei: g obvi: usly due to the more efficient ventilation of the 
gallery, caused by the greater draught of heated air through the 
ventilating abafts placed above the incandescent gas burners. The 
circumstance that the percentage of carbonic acid actually 
diminishes during the use of the incandescent gas burnt rs proves that 
the products of combustion from which damage to the pictures 
might be apprehended, are completely carried off by the ventilation, 
which is eo much promoted by the gas- burners. 

Iu the opinion of Prof. Frankland, the incandescent gas installa- 
tion in the Art Gallery is to be preferred to electric arc lamps ; and 
altboogh these lamps do not give rise to sulphur compcu ids, they 
do generate ozone and oxides of nitrogen, which are calculated to 
act prejudicially on pictures. In order that this advantage may 
accrue from the use of the incandescent gas illumination, it is of 
course, necessary that proper ventilation should be provided over 
the gas burners to prevent the circulation of the products of combustion. 

(The italics are ours.) We think we have heard some- 
thing of this sort before, and seem to recognise the inspira- 
tion. But if architects will provide proper ventilation it ig 
not necessary to use gas burners in order to carry off the 

vitiated air. 

In the discussion that followed, the first speaker was Mr. 
Manning, who proposed a vote of thanks to the author. 
Like Вова Dartle, he asked for information ; he wanted to 
know the comparative cost of electric and incandescent gas 
light. He also mentioned that he thought the Jatter much 
better for street lighting, and һе bad some ideas on the 
lighting of dining rooms by electric light ; you should have 


no lights round the walls, but a wide frieze with lights 


behind it. Still, he would like to know the cost. 

Mr. H. H. Richardson seconded. IIe was a disappointed 
man. When electric light was first introduced, he thought 
there would bea great revolution in illumination, but this, 
in his opinion, bad not been realised. It was bad indoors 

out-of-doors. Ав a member of one of the old 
es (ve wonder which 7) he had assisted in an investiga- 
ошоп on parative cost for street lighting, and-gas came 
and fora, NO; electric light was useful for basements 
there ig den, sive purposes! What bathos! We are glad 

A neh some use for electric light. 
вйтргїзөү, ер еттеп also supported the motion, but he was 
3 Poon j; 0 r that there was more “carbonic acid” in 

Fas, КАР, py electric light than in one illuminated by 
% pal experience differed, and he felt better in 


the morning after spending an evening with the electrio 
light. True, you might put a ventilating shaft over each 
gas jet, but that is an old tale. 
. The Secretary then called on * Mr. Murray, the eminent 
electrician," and Mr. Ruthven Murray, who had been lying 
low in the background, then set to work to roll out poor 
Mr. Tucker. The photometer the latter had described as 
the latest and most up to date (the invention of Mr. Car- 
penter, and used by the South Metropolitan Gas Co.) did not 
get over the colour difficulty, as was claimed. He objected to 
incandescent gas light owing to its ghastly green colour, 
which increased by age. He defended the arc lamp, and 
pointed out that if the pillar threw a sbadow, it was easy 
enough to use & bracket. He considered flame lampe were 
causing the gas people much worry owing to their fog 
penetrating powers and extra light, and in connection with 
the Nernst lamp, he hinted at a new lamp having an earthy 
oxide burning in a vacuum. ‘Touching on the Gas Exhibi- 
tion, he said that the turning upside down of gas lights and 
making them look like electric light was the greatest com- 
pliment to the electric light, whilst the Exhibition had been 
the best possible advertisement for the latter owing to the 
awful ventilation. He ridiculed the Birmingham Art 
Gallery report, and pointed out that a 5-ft. gas burner con- 
sumes as much oxygen as 10 human beings. As regards 
comparative cost, gentlemen could take it that the ratio was 
8: 1—that is, electricity at 8d. was equal to gas at 28. 
The audience looked puzzled, and appeared to be mentally 
figuring it out. 

Another gentleman spoke about mercury vapour lamps, 


and described his unfortunate experience with the “ action- 


at a distance" gas switches ; and then the President added a 
few words to state that he had found gas best for displaying 
goods in shop windows, a quite different opinion being 
evidently held by all the west-end shopkeepera. 

Mr. Tucker then replied. He protested that he did not 
oppose electric light. He believed in both systems of 
illumination, and he liked to see the rivalry between them. 
Those arc lamps at Battersea he could not get over, but 
then many things were queer at Battersea. Doing away 
with the pillar was no good; it was the negative carbon 
that got in the way! He thought electric light was most 
desirable'for some purposes—gas for others. He was not 
able to reply to the question about comparative cost, 
although he seemed to think that Mr. Murray had been 
getting at him. He would be happy, however, to go into 
the matter, and put the resulta of his investigation into the 
proceedings. 

The last vision we had on leaving the room was that of 
Mr. Tucker and Mr. Ruthven Murray engaged in lively, but 


friendly, tilt. 


THE LIABILITIES OF TRAMWAY 
CONTRACTORS. 


Тнк саве of Thomas Tilling, Ltd., v. Dick, Kerr & Co., 

Ltd., in which Mr. Justice Warrington gave judgement on 
February 18th, involves the decision of a point of great 
importance to contractors who undertake tbe construction of 
tramways on behalf of local authorities. A report of the 
judgement will be found elsewhere in this issue. The facts 
of the case may, however, be briefly recapitulated. The 
defendants were under contract with tke London County 
Council to re-construct and electrify for the Council certain 
tramwey lines in South London,in accordance with pro- 
visions of the London County Tramweys (Electrical Power) 
Act, 1900, the London County Council (Tramways and 
Improvements) Act, 1901, and the Tramways Act, 1870. 
In carrying out the work, the defendants found it necessary 
(in places where there were double lines of tramway) to 
work upon one track at a time. Instead of using. 
a single line to meet the exigencies of the existing 
horse tramway traffic, they considered it better to lay 
bye-passes. These bye-passes consisted of tram rails laid on the 
roadway in such a way that they projected above, instead of 
lying level with, the surface. The plaintiffs were omnibus 
proprietors, who alleged that considerable damage had 
been caused to their vehicles in crossing these bye- passes. 
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They claimed damages from the defendants on the grounds 
(а) that they had unlawfully obstructed the highway; (ö) 
that they had been guilty of negligence in laying their 
tramrails in such a way as to be a source of danger to 
vehicular traffic. The interest of the case lies in the natare 
of the defence which was put forward by the defendant 
company. They alleged that (1) as to all the plaintiffs 
claim, they (the defendants) were protected, inasmuch as 
they had been acting in pursnance of a statutory power or 
duty; (2) as to some of the damages, which were made up 
of & number of small claims їп respect of injuries done to a 
number of omnibuses belonging to the plaintiffs, they were 
protected by the Public Authorities’ Protection Act, 1893, 
inasmuch as the action had not been launched within six 
months of the date of the injury. 

By Sec. 6 of the London County Tramways (Electrical 
Power) Act, 1900, the County Council, “ for the purpose of 
working the tramways by electrical power, or for providing 
access to or forming connections with any generating 
station or stations, engines, machinery, or apparatus, may 
‘exercise the following powers (that is to say)— 

„They may place, lay down, cons'ruct and maintain on, 
in, under or over the surface of any street . . . . such posts, 
conductors, wires, cable and apparatus and may make main- 
tain such openings and ways in or under the surface of any 
street as may be necessary or convenient for such working. 
And they may reconstruct or make such alterations of the 
tramways, and may execute all such works on or in connec- 
tion therewith in, over, or under the streets or roads in 
which the same are laid, as may be necessary for adapting 
the same to be so worked." It was claimed that, upon 
the general principle of law, no action lies for damage 
occasioned in the course of performing a statutory duty, the 
defendants were not liable, having regard to the provisions 
of the above section. 

Mr. Justice Warrington found that the defendants had not 
been guilty of negligence—1.¢., that their method of carrying 
out the work which they had to perform, was satisfactory. 
With reference to Sec. 6 he said :—"* It is contended that 
the works constructed by the defendants are works necessary 
for adapting the tramways to be worked by electricity, and 
are, therefore, authorised by this section. It ig to be 
observed that the section appears to point to permanent 
alterations, and not to temporary expediente for carrying on 
the tramway traffic. I cannot adopt the defendants’ con- 
struction ; in my opinion, the works they have constructed 
are not necessary for adapting the tram ways to be worked by 
electricity, but were necessary (if at all) for maintaining the 
tramcar service uninterrupted. Works for this purpose are, 
in my judgement, not covered by the Act, and the defendants 
are accordingly not protected by it.” 

Pausing here, the decision of his Lordship upon this point 
is one of considerable importance. It amounts to this, that 
if any tramway company, or local authority working tram- 
ways, obtains power to electrify their system, and for this 
purpose finds it necessary to make temporary works in order 
to cope with existing traffic, they must carry ont such tem- 
porary works at their peril.. The significance of this prin- 
ciple may best be explained by considering the position of 
one who is carrying out works authorised by statute. Many 
years ago an action was brought against a railway company, 
to recover an amount assessed by a jury as compensation for 
vibration from the use of the railway after construction. 
The damage did not arise from negligence, but was the in- 
evitable consequences of the proper and ordinary use of the 
railway. It was decided that no action would lie for the 
damage rustained ; the legislation having given power 
to the company to employ locomotive engines, and such loco- 
motives cannot possibly be used without occasioning vibra- 
tion and consequent injury to neighbouring houses (Hammer- 
smith and City Railway Co. v. Brand 4 L.R.H.L., p. 171). 
Applying the principle of this case to that now under 
consideration, it is clear that the question for the Court was 
whether the provision of bye-pasees was necessary and 
incidental to electrification. This is a question which the 
learned judge has decided in the negative ; but looking at 
the nature of the proposed works for electrification, and to 
the fact that those works were to be carried ont on an 
existing tramway, it is at least open to argument that the 
contractors were entitled to lay down bye- passes. 


In view of the decision of the Court upon the other part 
of the case (to which reference will presently be made), the 
accuracy of his Lordship’s decision upon the present point 
was not vital to the issue. We trust, therefore, that his 
ruling will not be considered final, for it might have 
untoward consequences. Assume, for instance, that an exist- 
ing electric lighting company obtained powers to enlarge 
their generating station; and that the works were of such 
a nature as to involve the erection of temporary works in 
order to meet the demands of consumers. In accord- 
ance with the decision of the present case, the erection of 
such works would not be incidental to the alterations, and in 
erecting them the company would be entitled to no pro- 
tection. 

Upon the second question—namely. whether the con- 
tractors were entitled to the benefit of the Public Antho- 
rities’ Protection Act—the judge again found in favour of 
the plaintiffs. Shortly, the advantages conferred by the 
statute are that an action must be brought withia a certain 
time, and that, if unsuccessful, the plaintiffs must pay the 
defendante’ costs on a scale higher than that which is usually 
applied. The first of these advantages was material to the 
contractors in the present case, inasmuch as many of the 
injuries claimed for, had been occasioned to the omnibuses 
more than six months before the date of the writ. The 
Public Authorities Protection Act. 1898, so far as is 
material, provides that :—** Where after the commencement 
of this Act, any action, prosecution, or other proceeding is 
commenced in the United Kingdom against any person for 
any act done in pursuance, or execution, or intended 
execution, of any Act of Parliament, or of any public dnty 
or authority, or in respect of any alleged negleot or default 
in the execution of any such Act, duty, or authority, the 
following provisions shali have effect—(a) The action. 
prosecution, or proceeding shall not lie or be instituted unless 
it is commenced within six months next after the act 
neglect, or default complained of.” 

In the present case the question was whether this section 
applied so as to protect a contractor carrying out works on 
behalf of a local authority. Mr. Justice Warrington on 
this point said :—‘‘In the absence of authority, I should 
have been prepared to hold that contractors undertaking 
work for their own profit are not within the protection of 
an Act paesed as this is ‘for the protection of persons acting 
in the execution of statutory and other public duties.“ In 
support of hie decision, however, the learned Judge referred 
to a case where the Court of Appeal had very recently 
decided the point adversely to contractors. If the con- 
tractors could be said to be acting as the servants of the 
local authority, they would clearly have been entitled to the 
benefit of the Act. Had the County Council in the present 
case done the work themselves, they would clearly have been 

ro ; 
E We have sometimes had occasion to comment upon the 
Public Authorities’ Protection Act, and have more than 
once emphasised the fact that a meed of protection is given 
to the municipal trader, which is denied to electric tramway 
or supply companies. It is something of an anomaly that 
even when a firm of contractors are acting solely on behalf 
of a local authority they are not entitled to protection, 
especially when the works which caused the mischief were 
carried out for the purpose of enabling the County Council 
to continue running their tramways. It is presumed, how- 
ever, that in the case in question the contractors have taken 
care to have an indemnity from the County Council. 

The case will, at any rate, draw the attention of tramway 
contractors to the fact that such an indemnity may be a 
matter of real necessity, seeing that in the conduct of certain 
parta of their works they are under no statutory protection 
of any kind. 


THE TELEPHONE AGREEMENT. 


[Abstract of Agreement dated February 9nd, 1905, between His 
т> Postmaster-General and the National Telephone 00. 
td. 


THE agreement recites the licenoe of November 29th, 1884, the 
Trunk Line Agreement of March 25th, 1896, the London Agree- 
ment of November 18th, 1901; refers to the various extensions of 
licences in certain areas, the existence of the company’s private 
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wire business; states that it has been agreed that the company 
shall cease to transact any telephonic business after December Sist, 
1911, and then proceeds to define the terms now entered into. 

1. The first clause is an interpretation clause. 

3. (1) Subject to the provisions of this Agreement the Post- 
master-Gencral shall buy and the company shall sell and convey on 
December 31st, 1911 :— | 

(c) All plant, land and buildings of the company brought into 
use with the sanction of the Postmaster-Gene ral маа in use by the 
company on December 31st, 1911, for the purposes of licensed 
telephonic business of the company. i 

(5) Any licensed telephonic business of the company, which, by 
virtue of the Telegraph Act of 1889, or of any of the Agreements in 
writing between the Postmaster-General and the company, particu- 
larly specified in the first schedule hereto or cf any other Agree- 
ment in writing between the Postmaster-General and tbe company 
(whether made before or after the date cf this Agreement) can be 
traneacted for any period after December 31st, 1911. 

(c) Auy private wire business of the company, together with all 
plant, land and buildings in use by the company on December 31%, 
1911, for the purposes of such busine; -~ 

(d) All stores which on December 31st, 1911, are in the company's 
possession and which are suitable for use in accordance with the 
methods of work cescribed in the specification and rules set forth 
in the Third Schedule hereto, and all furniture in the company’s 
possession at the same date, provided such stores and furniture are 
Feasonably necestary for the purposes of the telephonic business of 
the company according to the ordinary and business-like way of 

on such basiness. ' 

(2) Spare plant of all descriptions in the possession of the com- 
peay on December 31st, 1911, including works of all kinds in course 
of construction at the same date (provided such plant and works 
are reasonably necessary for the purposes of the telephonic business 
of the company according to tbe ordinary and business-like way of 
ecaerying on 8 shall оне to be plant іп use by the 
company on er 310, 1911, for urposes of the com ч 
telephonic business. М ег 


(S) Plant, land and buildings, shall be deemed to have been 
brought into use with tbe ғаосИоп of the Postmaster-General. if 
such plant, land and buildings, comply with one of the following 
conditions, but not otherwise (that is to say) :— 
ot belg bronght into wee) for the purpose of the company’s 

ug ure e о com '8 
be iness at the date hereof: or Р | d 

(b) In the case of plant, if euch plant is after the date of this 
Agreement, const ucted by the company in accordance with the 
speoification and rules set forth іо the Third Schedule hereto ; or 

(c) In the case of land and buildings, if such land and buildings 
are, after the date of this Agreement, acquired or constructed with 
tbe consent, in writing, of the Postmaster-General. 

Provided that no exchange which hasa capacity of more than 300 
direct subscribers’ lines, and the constiuction of which was com- 


(a) Plant not constructed in accordance with the specification 
sod rules set forth in the third schedule hereto (other than switch- 
boards and internal «xchange plant in use on August 15th, 1904, 
and specified in a list furnished by the company to the Postmaster- 
General within six months from the date of this Agreement), and 

(5) Plant of any kind, land and buildings in use on January 1st, 
1911, for the purposes of the y's licensed telephonic 
business in competitive exchange areas (whether such plant is con- 
etracted in accordance with the said specification and rules or not), 
the Postmaster-General may by notice in writing given to the 
company not later than January 186, 1911, object to buy such plart, 
land or boildirge as he considers will be ur suitable for the actual 
requirements cf the telephonio service cf the Post Office on 
December 31st, 1911. 

Sub-clautes (2), (3) and (4) provide arbitration in case of any 
difference regarding the suitability of plant, lands or buildings, 
and give the Postmaster- General right to object to purchase certain 

in competitive e 6 areas. i 

4. (1) The value on December 31st, 1911, cf all plant purchased 
by tbe aster-General in pursuance of the provisions hereof 
shall be deemed to be its fair market value at tho time of tbe 

purchase, dae regard being bad to the nature and then condition of 
such plant, and to the state of repair therecf and to the ciroum- 
Stance that it is in sach a position a: to be ready for immediate 
апа to its suitability for the purpue.* с? ths Postmaster- 

е 6 telephonic service and no addition shall be made to such 

a pre es ct compulsory porobase or of good will or «f any 

= Р ich might have been or be made by the company, by the 
sack Š 
plagt, and in determining the value of any plant no 
the ating from the construction «f such plant by leave of 
Р 
Postmmasten ee v0. upon а кч or canal over which the 
gra $ ral possesses exclusive rights cf way for tele- 

2 mine jsl be teken into account. 
stores % he on December 81st, 1911, «f all land, buildings, 
Parta, Sypitore purchased by t^e Postmaster-General in 

w, е provisions hereof shall be the fair market value 


8) jate. | 
; ON on D -cember 31st, 1911, of any licensed telephonic 
, D pany whicb, by virtue of the Agreements 
Q he pirat Schedule hereto, or of any other Agreement 


\ 


* 


in writing between the Postmaster- General and the company, can be 
transacted as aforesaid after December 31st, 1911 (apart from the 
pe and buildiags used therein, which are to be valued as 
sinbefore in this clause provided), sball be soch sum as may bs 
agreed between the Postmaster-General and the company, regard 
being had to the net profits of such business and to the circum- 
starces aud conditions under which the company would carry on 
such business after December 3 lat, 1911. oe 0 

(4) The value on December 31st, 1911, 'ofi'any private wire 
business of the company (spart from the plant, laud and buildings 
used therein whi h are to be valued as hereinbefore in this clause 
provided) shall Ъз taken to be three years Peapod of the net 
profits of such business, on the average of the years ending on 
December 31st, 1911. 

(5) All matters of difference arising under this clause . be 
determined by arbitration. 

5. The Postmaster-General shall have the option of purchasing 
on December 31st, 1911, any property or assets of the oompanyenot 
specified in the preceding clauses of this Agreement, and the price 
to be paid therefor sball be determined by arbitration in case the 
parties differ. 

m. Clause 6 relates to the transfer of the business at December 

st, 1911. 

7. Subject as herein provided, the Postmaster-General shall have 
the op! ion of paying the purchase money payable under this Agree- 
ment by way of terminsble annuities running over a period not 
exceeding 20 years, such annuiti:s being calculated ғо as to pay the 
whole of the purchase money by the end of the pericd fixed, with 
interest in the meantime on the balance outstanding from time to 
‘ime at the rate of £3 per cent. per annum payable quarterly, pro- 
vided that if tbe compar y «o require, such proportion of the yur- 
chase money as may be specified by the company nct exceeding 
one-fourth part thereof shall be paid in cash. 

8. With regard to the cfficers and tervants of the company tbe 
following provisions shal] have effect :— 

(1) It is probable that the Postmaster-Geners»] will be prepar: d, 
upon the transfer to him of the plant, property and assets of the 
company, as provided by this Agreement, to take into his service 
а considerable proportion of such cfficers and servante, on terms to 
be arranged between himself and them, but the Postmaster. General 
will not accept any «bligation to recognise service under tbe com- 
pany as giving ару c ffloer or servant any claim to consideration at 
the hands of the Postmaster- General, either as regards service 
emolument pension, gratuity or compensation, it being tbe inten- 
tion of tbis Agreement tbat any claim on the part of the officers or 
servants of the company arising from their service under tbe oom- 
pany for pension or compensation, shall be dealt with by the com- 


any. 
T (2) If any officer or servant who bas been continuously in the 
service of the company, from August 15th, 1904, to December 31st, 
1911, is taken into the service of the Postmaster General and placed 
upon the permanent establishment of the Post Office, his service, 
under the Postmaster- General] shall (provided the authority of the 
Treasury or of Parliament be obtained in that behalf) give him a 
claim to a superavnuation allowance after tbe rate and under the 
conditions provided by the Superannuation Acte, 1834 to 1892, or 
any statutory modification thereof, notwithstanding that be may, 
at the date of his retirement, have served lees than 10 years. 
` 9. Clause 9 defines the conditions under which the compsny is 
to carry on the business until 1911. The plant is to be maintained 
in efficient working order; no preference is to be shown to апу sub- 
scriber. The charges must be within the terms scheduled. Ter- 
minal fees with Post Office subscribers are abolished. The Post 
Office will, if required, provide underground worke, and switch- 
boards upon the terms defined ín the London Agreement. 
10. If at any time before December 31st, 1911, representations 
are made to the Postmaster-General that the company are giviog 
an int ficient service in any exchange ares, and upon an inquiry by 
an impartial person appointed by the Board of Trade (at which 
inquiry the company and the person or persons making the repre- 
sentations shall be entitled to be heard by counsel and to adduce 
evidence) it shall be ascertained by the award of such person that 
the company's service in that area is in: fficient, and that such ineffi- 
ciency is not caused by the unreasonable withholding of wayleaves 
by any local authority, it shall be lawful for the Postmaster- General 
at his option, either to require the company to take such steps as he 
may deem n to render their service efficient, or to call upon 
the company to sell to bim the plant, land and buildings used by 
them in such exchange area. In the first case, if the company make 
default in complying with the Postmaster-General's requirements, 
and in the second case, forthwith the company shall sell to the Post- 
thaster-General the plant, land and baildings used by them as afore- 
said, and all the provisions of this Agreement in relation to the sale 
to the Postmaster-General of the company's plant, land and build- 
ings on December 31st, 1911, shall apply to a sale under this clause, 
so far as such provisions are applicable. Upon such day as the 
Post master-Generai shall fix in such case, the company's license to 
transact tele; uonic business in such area shall cease, aud the com- 
pany sball not be entitled to any payment in respect of compulsory 
purchase or good will or prospective or hypothetical profits in re spect 
of their business in the said area. 2 
11. Olause 11 relates to certain modifications in the London 
Agreement to accord with the new Agreement. | 
12. Clause 12 is a formal undertaking by either party to do, or 
cause to be done, all that may be necessary to carry out the Agree- 
ment. 
13. Olause 13 provides that the Agreement is not to be assigned. 
14. Olause 14 retains for the Postmaster. General all rights to 
establish, extend a.d maintain ard work any system or systems of 
telegraphic communicat · on. 


„ 


300 


15. Olause 15 provides that the Railway and Canal Commission 
shall be the arbitrators under the agreement, if that body are 
authorised to so act. | 

16. Clause 16 relates to notices to be sent at any time. 

17. This agreement sball not be binding if at any time before 
August 31st, 1905, a resolution of either House of Parlian ent 
requesting the Postmaster-General not to give effect to the agree- 
ment shall be passed, provided tbat the agreement shall become 
binding at any time if it is approved by a resolution of the House 
of Commons. 

The schedules to the agreement we must reserve for a later issue. 


Pod LEGAL. 


PPLUGER ACCUMULATORS.—ALLEGED BREACH OF AGENCY 
AGREEMENT 


Ix the Commercial Court of tbe King's Bench Division on Thursday, 
February 16th, Mr. Justice Bray commenced the hearing of the 
case of Sanders Rehders & Oo. v. Pfluger Accamulatoren Werke 
Aktien- Gesellschaft, of Berlin, which was an action to recover 
damages for alleged breach of an agreement, under which the 
defendants appointed the plaintiffs their sole agents in this country 
for 10 years, for the sale of the Pfluger stationary and portable 
accumulators. 

Mr. Rafus Isaacs, К.О, and Mr. Bailbache appeared for the 
plaintiffs, and Mr. Ernest Pollock for the defendants. 

16 was intended that the case sbould be tried by a special jury ; 
but, owing to the illness of Mr. Lawson Walton, К.О., who bad been 
briefed by the defendants, it was agreed, rather than postpone the 
hearing, that the jury should be dispensed with. 

Mr. Roros Isaacs stated that the defendants were manufac- 
turers of а special kind of accumulator, used for electric light- 
ing and in the motor trade. The plaintiffs, who carried on 
business at 108, Fenchurch Street, were under a contract to 
represent the defendants for a period of 10 years from 
November 21st, 1903, subject to determination in certain 
events which bad not bappened. Nevertbeless, the defendants 
had put an end to the oontract by notice given in June, 1904, 
and thereby committed a breach of the agreement. They had 
refused to employ the plaintiffs any further, and his case was that 
hie clients were entitled to damages calculated upon the profits and 
commission, which would have been earned if the contract had been 
carried out for the full 10 years. One question of fact his Lordship 
would have to decide upon the construction of the document which 
formed the contract, was whether there was on the part of the 
defendante, whea they gave this notice, any bond fide intention of 
discontinuing, being represented or carrying on business in this 
country. The contract in question was to continue until 
November 1st, 1913, and the plaintiffs were to have a commission 
of 24 per cent. on the orders obtained for stationary batteries, and 
of 5 per cent. on portable batteries, with a percentage also of the 
net profits earned. The defendants were to have the right to 
determine the agreement in case they decided to entirely dis- 
continue the representation in England or in the event of a sale to 
& third party. In the latter case, provision was made for the pay- 
roent of an indemnity to the plaintiffe. Work was carried on under 
the contract for some time, but on June 18th last the defendants 
wrote dismissing the plaintiffs as from October 1st, stating that the 
businees had not come up to their expectations, and as there was no 
-prospect of its doing so within a reasonable time, they had decided 
to entirely discontinue the representation. Sabsequently, bow- 
ever, the defendants issued to customers, a notice of their 
intention to establish a factory in Coventry. The notice also 
stated that the defendants were taking commodious offices in 
Albany Street, Westminster. Further evidence was given to show 
that defendants had no intention of discontinuing the business. 

Mr. Porroox, in reply to his Lordship, said the defence was that 
the agreement oontemplated both business done by the plaintiffs 
as defendants' agente, and also that the defendants should be 
entitled to do business direct, subject to the plaintiffs’ right to com- 
mission and a percentage of the profits. On his construction of the 
agreement the defendants had the power to drop the agency, if 
they found it unprofitable (and he would call evidence to show tbat 
the expenses made it unremunerative), in which case the plaintiffs 
were entitled to commission for the 10 years, but not to profits; bct 
plaintiffs could not accede to the contention of Mr. Rufus Ieaacs, that 
under no circumstances could they put an end to the agency without 
withdrawing their business from this country. 

His Говрентр thought that the question of whether the defen- 
dants really intended, when they gave notice to the plaintiffs, to 
give up everything in England might become important, and Mr. 
Pollock proceeded to call witnesses who declared that this was the 
intention at the time, and was only altered some six weeks later. 

At the resumed hearing on Saturday, Mr. Isaacs stated that the 
parties had come to terms, and that by con:cut, judcement would 


be entered for the plaintiffs for £2,500, this sum to include coats, 


aud Mr. J.C. Pflager guaranteed payment of this sum in cash, on 
Tuesday next, and that ended the matter. 

Mr. Роггоок stated that the defendants had brought this 
difficulty upon themselves by only partially instructing their legal 
advisers, who were told only a portion of the information which it 
was really necessary should be placed before the Court. He hoped 
his Lordship would allow him to say tbat his client, Mr. Davis, 
was also misled in this matter, because a full disclosure was never 
made to him, either of the circumstances or of the documents. 

Hie LonRpsHiP said he should draw the same inference, and 
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would, as far as he could see, have awarded a sum not far off the 
sum which had been agreedupon. It might be a satisfaction to the 
parties to know that. 


MacanrNEY, МсЕтгвот & Оо. v. THE BRIGHTON COBPORATIOS. 


Тнв hearing of this case commenced on Friday, February 10th, in 
the Court of Appeal, composed of the Master of the Rolls and Lords 
Justices Mathew and Uosens-Hardy, oa the application of the 
defendants for judgement, or, alternatively, a new trial of the 
action which was heard before Mr. Jastice Grautham and a special 
jury in the King's Bench Division. Mr. Fletcher Moulton, K.C., 
Mr. Boxall, K.C., and Mr. О. C. Scott еке for the appellan 
and Mr. Montague Lush, K.C., Mr. H. 8. Cantley, and Mr. M. 
Blundell for the respondents. 

Mr. Mouton, in opening the case, said the action was brought by 
the plaintiffs, a firm of wood-paving contractors, in respect ofa 
contract for paving, in connection with the electric tramway scheme 
of the Brighton Corporation. The action was tried before Mr. 
Justice Grantham and a special jury, and the judgement, so far as 
the principal part of it was concerned, was a jadgement for the 
rectification of the contract in question. The ground of the present 
application was that there was no evidence whatever to go to the 
jury in support of the plaintiffs’ case, and the defendants asked on 
various other grounds for a new trial. The plaintiffs claimed 
that there was a mistake in the price that they named, and 
that they omitted to allow for the excavating and concrete 
work; and they therefore said that the sam named in the con- 
tract ought to be increased so as to cover the oost of this work. 
On the other hand, the Corporation alleged that the contract was 
for a lump sum for the whole of the work. At the trial, the jery 
found that the lump sum was too small, owing to an error, by some- 
thing over £14,000, and the learned judge held that the intention 
of both parties was to make a contract whereby the plaintiffs were 
to be paid, in addition to the sum named in the contract, the whole 
cost of the excavating and concrete work. 

Lord Justice MaTrHEW asked whether the plaintiffs were not 
entitled to a reasonable sum in respect of the work, the cost of 
which, they said, was omitted from their figures. 

Mr. Мосттон said that the only way the plaintiffs could succeed 
on their claim, was by showing that there was а mutual mistake. 
The contract in question was with a local authority under the Public 
Health Act, and it was given under the seal of the Corporation in 
accordance with Sec. 174 of that Act, which required that all 
contracts for sums above £50 should be given under seal The 
learned counsel baving dealt with the evidence in detail, said that 
the burdeu was on the plaintiffs, of showing that the contract which 
was signed, was not the contract which both parties intended. It 
was impostible to show that the Corporation intended to enter into 
an agreement under which they were to pay, in addition to the lump 
sum, а sum of £14,000. The only contract which was now in the 
minds of the Corporation, was the one that was, ia fact, signed, and 
no other. The learned counsel contended that the contract being 
under seal, it could not be rectified unless there was something 
clearly identifying the intention, otherwise than that, expressed in 
the contract. Hesubmitted there was no such evidence, and as a 
matter of law there could be no rectification. 

Mr. Boxarr followed on the same side. 

On their Lordships taking their seats on Thursday, Mr. Мооттом 
stated that the parties had agreed to terms, and the Court would 
not be farther troubled with the case.. ` 

Mr. CaxrLAY said there would be judgement for the agreed 
amount, which would end the whole of the litigation. 

The MasteR oF THE RoLLS said he was gratified to hear it, and 
he considered the parties had acted judiciously. 


Kay v. THE BririsH WaerrNGHOUSE ELECTRIC AND 
ManuFACTUBING Co., LTD. | 


Іх the Court of Appeal on 17th inst., the Master of the Rolls and 
Lords Justices Mathews and Cosens-Hardy, this case came on for 
hearing on an application by the defendant company asking for 
judgement or alternatively for a new trial of the action which was 
heard before Mr. Justice Jelf and a special jury at the Manchester 
Assizes in July. Mr. Dickens, K.O., aud Mr. Ellis Hill appeared for 
the appellante, and Mr. A. H. Lazarus Langdon, K.O., and Mr. 
Edward Acton for the respondent. 

Mr. Dickens, K.C., in opening the case, said that the action was 
brought by the plaintiff, who was a workman in the employ of the 
defendants, to recover damages in respect of injuries caused by his 
falling against an electric awitch, part of the electric lighting 
apparatus of the defendants’ Sactory at Manchester, and getting 
burnt by the current. Tiu plaintifi’s case was that the defendants 
had been guilty of negligence, and that they had committed a 
breach of duty under tbe Workshops and Factory Acts by reason 
of their not having fenced in alleged dangerous parts of the 
machinery of the factory, namely, the switch in question. Alter- 
nately the plaintiff said the defo dants were y guilty of negligence 
in not supplying safe aud efficient plant for the carrying on of their 
business. In defence it was pleaded that the switch ia question was 
not machinery either within the ordinary meaning of the word or 
within the meaning of the Factory Acts; and, secondly, that if there 
was negligence it was not the negligence of the defendants, but that 
of a fellow servant of the plaintiff, namely, the general manager of 
the factory. Оа the point under the Factory Actes the learned judge 
at the trial expressed the opinion that the switch in question was 
not part of the machinery within the meaniog of the Statute, and 
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reserved his decision on that question. He, however, left the 
question of common law negligence to a jury, who returned a verdict 
for the plaintiff with £850 damages. The ground of the present 
appeal was that the learned judge misdirected the jury—in the first 
place by telling them that the defendants were liable for the negli- 
gence of their servant; and secondly by holding that the defence of 
common employment set up was not an answer to the claim, not- 
withstanding the fact that the whole management of the factory 
was left in the hands of the manager. Proce ding, counsel 
explained the circumstances of the accident. He submitted 
that the defence of common employment was a good defence 
Mane the claim at common lew. It was proved at the trial that 

e whole management of the factory was handed over to the 
general manager, that the ewitches in question were put up at his 
orders without the knowledge of the directors of the company, and 
that the work of covering them was being carried out by an employé 
of the company. It was quite clear ав а matter of law that the 
manager of a company was the fellow servant of an ordinary 
employé of the company, and counsel's submission was that the 
negligence, if any, was the negligence of a fellow servant, and that, 
therefore, the company was not liable. 

Dealing with the question of whether the switch was machinery 
which the company was under a statutory obligation to fence, 
counsel submitted that it was not. A mere switch had no con- 
nection with the machinery of the factory, and was used in the 
= am and exactly for the same purpose ав the; tap toa gas 


Lord Ju-tice MaTHEW: What do you say as to a lift? 

Mr. Dioknmxs eaid he was of opinion that that was plant. He could 
rot see how a switch could be considered in any sense a machine. 
A machine was a contrivance by which either power or motion was 
5 by means of steam, water, or other mechanical contrivance. 

ere was notbing of the kind here. 

Mr. Buris Нил, followed on the same side. 

The MasTER oF THE ROLLS gave judgement. Не said there wai 
abundant evidence in justifying the jury in coming to the conclusion 
they did, and the learned judge in the course of his summing up, 
indicated more than once the true point, and was fully alive to the pit- 
falls and difficulties of the law relating to the case. There was ample 
evidence to show that the system of live electric wires, unguarded, 
was defective, and it was proved that this fact was brought to tbe 
knowledge of the board of directors. The very mischief which had 
caused the accident, had attracted the notice of the Board of Trade 
inspector, who caused formal notice to be served upon the com- 
pany, and Mr. Westinghouse, one of the directors, must have seen 
the switches unguarded when going through the place. He was a 
specially skilled person, and, therefore, one who would have been 
acute in observing the fault which had been brought to the notice of 
the board by the inspectors of the Board of Trade. The evidence 
submitted to the jury, was sufficient to saddle the governing body 
with the obligation of dealing at once ‘with the crying mischief and 
possible danger from these live pointe. As regarded the question 
of whether the switches were machinery within the meaning of the 
Factory Acts, it was not n to decide that point, and he 
desired to reserve his opinion upon it. It was enough for him to 
say that, on the maio point, there was no reason to complain either 
of the summing up of the learned judge or of the verdict of the 
jury. Lords Justices Mathew and Cozens-Hardy concurred. 

The appeal was accordingly dismissed with coste A stay of 
execution, with a view to taking the case to the House of Lords, 
was refused. 


T. TILLMO, LTD, v. Dick, Kenr & Co., Lp. 


Mr. Justice Wag RNron, on Saturday, gave judgement in this 
action, in which the plaintiffs sued the deferdants for damage 
eaused to their omnibuses by certain obstructions placed in the 
highways, over which they travelled, by the defendants. The 
defence was twofold. The defendants first said that the obstruc- 
tions were placed in the road under statutory authority, and, 
secondly, that they were protected by the Public Authorities’ Pro- 
tection Act, 1893, the action having been brought more than six 
months after the cause of aotioa proved. Plaintiffs said that even if 
the acts complained of were done ог der statutory authority, the 
defendants were negligent in the ехе:сіве of their powers, and were, 
therefore, liable. His Lordsbip found, as a fact, that neglig: nce 
was not proved. The London County Council, prior to 1900, 
purchased, under statutory powers, the South London tram- 
ways, and by the London Tramways Electric Power Act, 
1900, substituted electrical for horse traction. Ніз Lordsbip then 
read the section of the Act sffected. The special Acts of the London 
Tramways Co. and the General Tramways Act provided that the 


surface of tbe rail should be on a level with tbe 


uppermost 

surface of the street, and that the rights of the public to pass over 
or slong the streets should not be abridged, save as in the Acts 
provided. For the purpose of converting the tramways, the Council 
made a contract with the defendants dated December 31st, 1902, by 
waich tbe latter undertook the work described therein and in the 
tpecification annexed, at a certain price. The specification pro- 
vided, amongst other things, that the contract should include the 
provision and rmaintenaoce of all ten porary lines, turn-outs and 
cross-over г ads to be used during reconstruction. The contract 
and specifications contained provisions casting upon tbe defendants 
the duty of observing the provisions of the statutes, ard the respon- 
sibility for all damage caused by interference with traffic, or other- 
wise. Clause 18 «f the specification directed the contractors 
to lay flush or raised temporary lines as required between 
the turn-outs, or, if so ordered by the engineer or his representative, 
to ensure that the of excavation and removal of sewers, 
pipes, wires, &c., or the general process of reconstruction should 


interfere as little as possible with the regular tramway services 
along, or crossing, the road. At the trial, a portion of Romney 
Road, opposite the Royal Naval College, was taken as an example 
of what had been done by the defendants. The temporary line was 
constructed on rails with a bevel on either side from the ground to the 
height of 2 ір. or thereabouts, and with a groove on tbe top to take tha 
flange of the wheel. The uppermost surfaces of the rails were, there- 
fore, not on a level with, but above the surface of the street. 
At intervals there were clamps and nuts projecting above the sur- 
face of the raised rails. At the two ends of exch section so dealt 
witb, called a turn-out, a junction was made between the temporary 
line and the permanent tramway. The plaintiffs were omnibus 

roprietors using the roads in which the work was being done. 

e found, as a fact, that the rails were an obstruction to the high- 
way, and caused damage to tbe plaintiffs’ omnibuses There was 
evidence, which he accepted, that it wovld have caused great public 
inconvenience to interrupt the service of the cars, and that less real 
interference to ordinary traffic was caused by the construction of 
the turn-outs than by carrying on a tramcar service on a single line 


' with cross-overs at intervals. 


The first q1estion was— were the acts of the defendants authorised 
by the statutes? 16 was, he thought, clear that the acts of the 
defendants would be a cause of action to the plaintiff» unless they 
were so authorised ; and further, that if the acts in question were 
authorised expressly or by necessary implication, the defendants 
would be excused, altough the doing cf them might occasion a 
nuisance public or private. It was contended that the works con- 
structed by the defendants were works necessary for adapting the 
tramways to be worked by electricity, and were therefore authorised 
by Sec. 6. He could not adopt the defendants’ construction. In 
his opinion the works they had constructed were not necessary for 
adapting the tramways to be worked by electricity, but were 
песевғагу (if at all) for maintaining the tramcar service un- 
interrupted. Works for this purpose were, in his judgement, not 
covered by the Act, and the defendants were accordingly not 
protected by it. Then arose the question whether, as to causes of 
action arising more than six months before the date of the writ, the 
action was barred by the Pablic Authorities’ Protection Act, 1893. 
It had been held that the protection of the Act extended to the 
officers of э public body and to persons acting under their direct 
mandate; but there was no case deciding that it extended to 
independent contractors doing under contract and for their own 
profit the works which the public body were authorised to do. In 
the absence of authority he would have been prepared to hold 
that contractors undertaking work for their own profit were 
not within the protection of an Act passed as this was for 
the protection of persons acting in tbe execution of statutory 
and other public duties" In the first place, it was clear 
to him that the Public Authorities’ Protection Act, 1893, 
bad no application to this case. It was admitted, and rightly 
admitt«d, on behalf of the respondente that they could not aay that 
this was an action, prosecution or proceeding against a person, 
which included a corporation, for an act done in pursuance or 
execution, or intended execution, of the defendante’ public duty or 
authority. When the facts of the case were considered, it was 
clear that this action did not fall at all within those words which 
he had just read. The damage done to the road in question was 
done -by certain contractors, and those contractors were not the 
servante, or agents, of the defendants in doing tbat damage. The 
contractors were simply persons who contracted to deliver certain 
stone and material within the limite of the defendante’ borough ; 
and the way they should do that was for them, and not for the 
defendants to consider. Therefore, it certainly could not be said 
thet these acts were anything done by the defendant corporation in 
pursuance, or execution, or intended execution, of any Act of 
Parliament or any public duty or authority, and he need scarcely 
point out that it certainly could not be said that the contractorr, 
when tbey did damage, were acting in pursuance or execution, or 
intended execution, of any Act of Parliament, or in consequence of 
any pablic duty and authority if they had none. That showed to 
his mind tbat this Act had no application to the present case. In 
his opinion, therefore, the plaintiffs were entitled to the relief they 
asked. It was agreed that the damages were to be ascertained by 
some fcrm of reference. The defendants must pay the costs up to 
and including judgement. He proposed, therefore, to make a 
declaration that the plaintiffs were entitled to recover damages in 
respect of the matters complained of in this action, and to refer it 
to the Official Referee in rotation to ascertain the amount of such 
damages. The plaintiffs were also entitled to costs up to judge- 
ment; the subsequent costs to be dealt with by the Referee. 

A stay of execution was granted pending an appeal, and iit was 
agreed tostay the reference to the Official Referee until after the 
hearing of the appeal if notice of appeal was given within 14 days. 


Janpus Авс LAMP AND Exscraic Licut Co., Lro., v. Тнв 
. ARC Lamp, Lrp. 
THIS case again came before Mr. Justice Kekewich in the Chancery 


Division of the High Court of Justice on Monday. Mr. Fletcher 
Moulton, K C., Mr. T. Terrell], K.C., Mr. J. C. Graham, and Mr. A. J. 


Walter for the plaintiffs; and Mr. Boustield, K.O., and Mr. J. H. 


Gray for the defendants. 

Prof. Совмлок, Mr. 8wiNBURNE and Prof. Apams gave further 
evidence as to various experiments made by plaintiffs. 

Mr. Gray, in summing up the defendants’ case, submitted tbat 
візе, diameter, or capacity had nothing whatever to do with the 
life of the carbon. On the evidence of Mr. Swinburne alone, he 
argued that the experiments proved conclusively that nothing what- 
ver could be concluded so far as plaintiffs’ experiments were con- 
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cerned, even to prove a primá facia case, that sizs had anything to 
do with the life of the carbon. Experiments of this kind could not 
possibly be conducted except over a long period of time, and after 
8 great deal of repetition, 

His Гововнгр: As at present advised, I do not intend to pay 
any regard at all to experiments. In my opinion the experiments 
would be no safe guide, and I do not mean to regard them at all. 

Mr. Gray said, ia view of what his Lordship had stated, he 
would not comment on the experiments further than to вау that 
they proved nothing. The onus was upon the plaintiffs to prove 
that size was a feature of any importance, and they had failed to do 
so. Plaintiffs had proved nothing except that tightness was of 
importance, and that point defendante admitted. With regard to 
anticipations, counsel submitted that there was no more complete or 
comprebensive direction to prevent air getting into the globe than 
was contained in Beardsley. The Beardsley specification was an 
absolute anticipation, so far as the life of the carbon was con- 
cerned. As ќо the question of utility, counsel said that somewhat 
visionary evidence bad been given as to the sale of the Howard 
patent. It had been said that the Howard patent was responsible 


for a revolution in electric are lighting. The Jandus Oo. began in 


1895 to sell enclosed атс lamps. They sold a considerable number 
of Jandus lampe made under the Jandus patent, and it was not till 
1896, three years after the date of the Howard patent, that they 
acquired that patent. Upon the evidence they acquired it, not 
because it was a wonderful e -making patent, but because there 
was а claim for an inner and onter globe. 

His І,оврвнтр said the evidence of Mr. Dagald Clerk was that 
the Jandus Co. acquired the Howard patent because it was thought 
that they were infringing it. 

The learned counsel, proceeding, said the plaintiffs had never 
told his Lordship what particular point appeared in the Howard 
that did not appear in the Jandus patent. He submitted that upon 
the evidence ro lamp made according to the true Howard specifica- 
tion had ever been put upon the market. No lamp made according 
to fig. 2 of the Howard specification could ever be placed on the 
market successfully. As to the question of subject matter, counsel 
enbmitted that there never had been a case decided in the Courts in 
which a mere alterstion of size had been held to be subject-matter 
for a patent. 

His LogpsurP said that for reasons which he would afterwards 
state, be proposed to hold that the Howard patent, so far as they 
were oonoerned with it, was that Howard claimed to have 
invented a lamp enclosed in a small envelope, practically tight 
but yet allowing escape of gases at the top. That Howard attained 
what he claimed, namely, an increase in the life of che carbon, and 
further, that the invention had been commercially useful, and had 
not been anticipated. He wished to bear the plaintiffs’ counsel in 
reply on the question of subject matter. 

Mr. Егвтснев MouLTON argued that the change of scale might 
be a most important practical step towards revolutionising and 
altering widely the general practice. There was no enclosed lamp 
before the date of thie patent. Now all the best lighting was by 
enclosed lamps, The learned counsel quoted a number of authorities 
in support of his contention—that the:e was proper subject matter. 

His Lonpsur reserved judgement. 


. BPAULL v. JOHNSON AND OTHERS. 


Mn. Јовтіси WARRINGTON, in the Chancery Division on Monday, 
. heard this action, in which the plaintiff, Bernard A. Spaull, 
partnership negotiator and general business agent, 41, King 
William Street, London, sought to recover commission for intro- 
ducing investors for a certain patent for wireless telegrapby 
and telephony, and for rformance of a clause in an 
agreement, dated February llth, 1902, vesting in the plaintiff 
one-tenth of the world’s rights in the invention. The agreement 
set out that in consideration of the plaintiff introducing a person 
or persons who should invest a sum of £500, the defendant under- 
took to pay 20 per cent. commission on the cash, as and when 
received, on that or any other larger and amaller amount which he 
might accept, and to vest in plaintiff 10 per cent. of the whole 
world’s rights in the invention, the commission only to hold for a 
period of seven days. The plaintiff alleged that, in pursuance of 
this agreement, he introduced Dr. Richardson and Mr. Holt. The 
agreement was only signed by Johnson for the Tonophonic Syndicate 
in which plaintiff suggested all the defendants were included. The 
statement of claim alleged that Johnson accepted certain moneys 
from the gentlemen introduced by the plainti , and he claimed an 
account, The defendant Johnson, in his defence, said the agree- 
ment was only to hold good for seven days, and that he did not 
agree on behalf of the other defendants. The money was not in- 
vested within seven days, and while it was in contemplation that a 
sum of £500 or tberesbouts should be found, the sum actually 
obtained through the plaintiff's introduction did not exceed £200. 
He further pleaded that under the circumstances the provisions 
were wholly unreasonable, and that p npe performance should be 
refused on the ground of hardship. e other defendants denied 
that they had any part in the agreement, one of them adding that 
the Tonophonic Byndicate was not & registered company, and had 
no legal existence, but was merely a pseudonym invented by Johnson. 

CouNsBL argued that it could not be contended that the 
money should be actually invested within ssven days. Plaintiff, in 
bringing about the introduction in that time, had fulfilled his part 
of the agreement. 

Evidenoe was given by the plaintiff, who said experiments were 
carried on for some months, and that apparatus was fixed up in Dr. 
BRicbardson's connerv . He produced letters from Mr. J ohnson, 
in which he said that the instrument was working beantifully." 


of marvellous storage batteries; considering manici 


Plaintiff wrote repeatedly for his money, but without result. 
Johnson invited him to a board meeting of the Invention's Pro- 
prietory Syndicate, who, he said, were the same people as the 
ophonic Syndicate, and four other defendante were present a£ 
the meeting. He was told there was not enough money to psy bim 
the cash portion of bis commission, and they offered bim something 
not equivalent to 10 per cent. of the world’s rights. There was no 
dispute as to the agreement. 

Mr. ARTHUR THOMAS METCALFE Jonsson, the first defendant, 
said he was the inventor, and wi h Mr. Guyatt, who was another 
defendant, patentee of an invention for wirelees telegraphy. He 
advertised for £500 capital, and so got into communication with the 
plaintiff. Mr. Holt, introduced by plaintiff, put in £50,and sub- 
sequently wanted the money back, and Dr. 
another £50, which be had since increased to £123. 
undertaken to use his best endeavours to raise £500. What he actually 
paid had been used for patent fees and experimente. The patent 
righte had now been assigned to a company. 

His Lonnenm, in giv.ng judgement, said the plaintiff had not 
carried out hie agreement, the foundation of which was the intro- 
duction of £500, and there must be judgement for all defendante 
with costa. 


i 


NBALEB v. EAST HAM URBAN РГівтвіот Cob nor. 


Мв JusTICE RIDLEY, sittiug with a special jury on 17th inst, 
beard an action by Henry Neale, cycle maker aad repairer, against 
tbe East Ham Urban District Council for damages for personal 
injuries. Plaintiff was riding outeide one of the electric trama 
owned and worked by the defendant Oorporation, when the overhead 
wire snapped, the loose portion flew back, striking plaintiff and 
burning his cap and shoulder, and the iron arm, released by the 
breaking of the wire, jumped back and struck him on the head and 
shoulder. When he got home he was taken violently sick and had 
to have medical advice. Through an accident several years ago the 
sight of plaintiff's left eye had been slightly affected, and since the 
accident in question in the present action the right eye, which had 
always been strong, had been rendered almost useless, and his sight 
had ever since being going from bad to worse. 

The defendants denied negligenoe, and pleaded that the injaries, 
if any, were caused by inevitable accident. 

The jary returned a verdict for the defendants. 

His LonpsHiP entered judgement коңшу, апй огйегей 
money paid in to be paid out of Court. 


— 
THE ANNUAL DINNER OF THE GENERAL 
ELECTRIC CO., LTD. 


Om Saturday last the fifteenth annual dinner of the General 
Hlectric Co., Ltd., took place at the Trocadero Restaurant, Mr. 
Max Byng being in the There was a large attendance of 
members of the staff, in addition to the company’s guests, the 
latter including central station engineers, consulting engineers, and 
numerous representatives of the electrical ur fam да and соп» 
tracting industries, &c., many of whom had travelled considerable 
distances in order to be present. The catering was irreproacbable, 
and the function off with the customary success. 

After the loyal toasts had been duly honoured, to the satisfaction 
of the toastmaater, the chairman referred to the absence of Mr. 
Gustav Byng, who had just returned from Egypt thet day, much 
benefited in health, but too late to preside at the dinner. Mr. 
Byng then addressed the staff at some length on the subject of 
" Details,” taking for his text the proverb, Penny wise and pound 
foolish." (We cannot help thinking that the chairman had in bis 
mind the converse proverb, “Take care of the pence, and the pounds 
will take care of themselves") The company, he said, employed 
4,500 men, women and others, and a staff numbering 1 ‚175 members 
to look after them. The salaries of the latter amounted to £60,000 
per annum—a sum which raises in our mind the question whether 
office boys are included under the head of “staff "— whilst the 
wages bill was £240,000 per annum. When the business was a small 
one, the directors gave personal attention to the details; but since 
16 bad attained enormous dimeosions, they could по longer do so, 
and were obliged to delegate these duties to their staff. Exhort- 
ing the latter to attend not only to their more obvious duties, bot 
also to the most minute details, he eulogised their high qualities and 
proposed the toast of their health. 

In reply, Mr. A. Brooker declared that the directora were the 
cleverest lot going, as was evident from their excellent choice of 
staff. The latter should all pull together to advance the intereste of 
all—including the directors. Attention to details was the essence 
of success. He referred to certain bad standards which had been 
set up as p by foreign manufacturers, but was somewhat 
hampered by interruptions, which marred а good speech. 

Mr. R. Dumas also replied, and referred to the importanoe of 
attention to detail in dynamo construction. Af Witton Works, two 
1,0C0-&w. sets were to be tested on the Hopkinson method on the 
tollo sig day. Мапу of their visitors at Witton seemed to be 
surprised at the unsuspected magnitude of those works. 

Mr. Hirst, who was received with acclamation, gave a humorous 
review of the year’s doinge—interviewing the mothers of badding 
geniuses, who only wanted a atart, engineers who were out of work 
because the staff had been reduced at their last piace, and inventors 
ipal specifica- 
tions for 10 lamps and 2 lb. of fuse wire, with wonderful conditions 
attached, and so on. His last year's lecture on “Tact,” be said 
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bad borne excellent results. Confidence between employer and 
employed was essential to the conduct of во large an organisation, 
and this they for only about two. members of their staff 


had written agreements, and those two would probably prefer to - 


be withoutthem when they knew the company better. hile the 
directors had had to delegate details to their staff, they were not 
idle; Mr. G. Byng’s political efforts, for instance, were based on 
the welfare of the G.E. Оо. I¢ was absolutely necessary to study 
these economic and political questions. He claimed the support of 
the representatives of railways, telegraphs, &c., who were present, 
on behalf of British industries, and proposed the toast of “ The 
Guests," coupling with it the names of Mr. W. E. L. Gaine, who 
from the first had recognised that a concern р‹ ssessing a monopoly 
had public duties to fulfill; Mr. Philip Dawson, whs was going 
to generate electricity from ozone on the south coast, in order 
to propel trains from London to Brighton; and Mr. Councillor 
J. Irwin, chairman of the Electric Lighting Committee of the 
Dublin Corporation, a post calling for quite exceptional qualities. 

Mr. Gatns, in hie reply, eaid he had had experience of the 
General Electric Co.’s work, which had done much to prove that 
Great Britain was not lagging behind foreign countries. If the tele- 
phone agreement was approved by Parliament, there would be a 
great development of this public service during the next few years 
before the Government took over the service. Mr. Dawson ооп- 
gratolated the staff and shareholders on the prosperity of the com- 
pany, when others were complaining of hard timer. He referred to 
two 1,000-ку. sets which the General Electric Co. were supplying 
to а company of American affinities, and to machines which they had 
made for the Admiralty, and spoke of the progress of the company 
аз one of geometrical progression. Councillor Irwin stated that 
the trouble at the Dublin electricity works was in no respect the 
fault of the G.E. Co., which rose to the occasion, and possessed the 
confidence of the Corporation to such an extent that the latter had 
since an order for a 1,500-xw. set with the company. That 
set was already running on the town load. Theoretically, he was a 
Free Trader, but, unfortunately, that system had not worked out 
: fo me i advantage. | 

- Medhurst, in proposing the health of the directors, stated 
tbat, thanks to the importance of the G.E. Co.'s operations, Mr. Hirst 
had been called upon to give evidence before the l'ariff Commission, 
on which his lucid exposition had made a strong impression. How- 
ever d Free Trade might be in theory, it was not enjoyable in 

- The G.E. Co. really provided livelihood for a population 
of 25,000 souls, whose wants again gave employ ment to others. The 
prosperity of the country had been built up by manufacturers, who 
Of all men were in the best position for doing good to the community. 
He hoped to see Mr. Hirst in Parliament ere long. The name coupled 
with the toast was that of Mr. Bevis, who, in reply, dwelt on the 
industry ot the directors, whose bands were full of work. 

Lastly, Sir R. Awdry proposed the health of the chairman, who 
briefly replied. 

An excellent entertainment was provided, consisting of a pro- 
gramme of music, performed by the Universal Orchestra, and in- 
ciuding the General Electric Company March ; and items contributed 
by Messrs. Artbur Prince, Harrison-Hill, Byrd-Page, and Harry 


Hall As we have said, the function was highly eucccessful. If, - 


however, we may offer a suggestion for the still greater success of 


this popular occasion, it is that a discount of 50 per cent., or more, 


be allowed off the oratory of the evening. Seeing that the majority 
Of those present were invited guests, was the occasion quite au 
3 one for preaching to the staff? The result was that 

talented perfcrmers who had been engaged were obliged to 
follow one another in quick succession, and the entertainment, we 
believe, scarcely terminated by midnight. 


, CORRESPONDENCE. 
wisi] the fi | : 
massetécations at earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


Homopolar Dynamos. 


The abstract of Mr. J. E. Noeggerath's paper in your issue 
of February 10th was very interesting reading, also the other 
articles and letters on the same subject which have appeared 


чаг 2 2 A ЕЕ ; 
homopolar dynamo seems to be getting more attention 
paid to it than in the past. It was neglected in favour of 
the commutating machine—an alternator at heart—which is 
not so limited in ite field of application, in much the same 
way as the steam turbine was neglected for the reciprocating 
engine. Now that the steam turbine is so perfect, the 
lar dynamo has a much better chance of being 
properly „ The chief difficulty with such machines 
seems to be the want of a really efficient moving contact. 
Improvement in the quality of iron would help, by allowing 
a greater flux density in the parts enclosed by the collecting 
rings, thus keeping the diameter of the rings smaller. I was 
agreeably surprised to observe the friction curve (fig. 18) of 
the article, 


- 
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. Some years ago, I devised and constructed a homopolar 
dynamo with a double diek armature (fig. 1), built up of 
24 segments and 12 pairs of collecting rings. It gives 
12 volts at 750 revolutions or 24 volts at 1,500 revo- 
lutions (the F.M. winding being divided in two). There is 
no difficulty in getting it to excite. There was considerable 
end thrust, which gave trouble, but this was overcome by 
carefully adjusting the position of the armature. 


Fic. 1 


Fig. 2 is one of the armature segments. Fig. 3 is the 
armature showing the position, in black, of the contacts of 
the rings with the segments. Each ring is connected with 
two opposite segments. 


ТШШ} 


Еа. 2 


The present brushes are flexible bands sliding in grooves 
in the rings, and having about 90° arc of contact. The 12 
generating units of the armature, each consisting of two 
segments and two rings, are all connected in series through 


the brushes and stationary conductors. P" 
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Fre. 3. 


In 1897 I took ont an English patent, No. 28,192, for a 
homopolar dynamo. One form of the dynamo had ring 
collectors, fig. 4. This form of the machine is of much 
the same type as the dynamo described by Mr. Noeggerath, 
and shown in fig. 5 in your article. It has a solid armature, 
and is provided with armature and field magnet conductors 
in slots or tunnels close to the middie air-gap, fig. 4. The 


Fia. 4. 


field magnet conductors are primarily for connecting the 
generating or armature conductors in series through the 
brushes and rings. | 
The following extracta from the patent specification show 
other uses, and why the field magnet conductors are placed 
so near the air-gap. If any of the magnetic flux be caused 
to rotate by reason of the rotation of the armature, then 
such flux cutting the return (i. s., field magnet) conductors 
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will set up an E.M.F. in such conductors in the opposite 
direction to that of the E.M.F. in the generating conductors ; 
such E.M.F. would help that of the generating conductors, 
when the generating and return (i.e., F.M.) conductors are 
connected by means of a collector (ring) and brush.” Later 
16 is stated armature reaction is therefore neutralised by 
the current flowing in the return conductors, while in close 
proximity to the generating conductors, and in the opposite 
direction to that of the current flowing in them.” 

In this machine (fig. 4) it was considered sufficient to 
connect several armature conductors, equally spaced, to each 
ring, to do away with the trouble due to the currents 
changing direction in the ring when flowing to the brush or 
brushes. A dynamo of this type could also be used as an 
alternating current motor, series wound, with the necessary 
modifications. The voltage of the applied current being 
reduced to any suitable value by a transformer, one pair of 
rings only would be required. 

In a search made some years ago I came across several 
British patents of homopolar dynamos, amongst them the 
following, which would perhaps be interesting to some 
readers of the Review :—No. 8,134 (1878) ; вее also “ Elec- 
tricity in the Service of Man," A. R. Urbanitzky, p. 308 
(1893) ; No. 4,717 (1882) ; No. 5,926 (1883) ; No. 2,028 
(1883); No. 8,115 (1883); No. 8,282 (1884); No. 11,244 
(1884); No. 3,188 (1886); No. 8,459 (1889); No. 85 
(1889) ; No. 17,108 (1890) ; No. 28,192 (1897). 

| Archd. Н. Finlay. 
Holywood, co. Down. 
February 14th, 1905. 


Batteries with Reversible Boosters. 


We notice in your issue of February 10th a communica- 
tion signed “ P. В. О.” in connection with batteries with 
reversible boosters. A number of questions are asked, and 
we beg to inquire whether you will kindly give us space in 
your columns to reply. 

1. Highfield reversible boosters may readily be left alone 
by themselves all night on a comparatively light load, with- 
out. attention. This is frequently done in many small 
stations. The practice is not perhaps to be recommended as 
a general thing on the principle that running machinery 
should always have an attendant, but as far as we know, no 
ill results have ever obtained where Highfield boosters have 
been left operating alone at night in this manner. 

2. Provided the generators are not connected to the line 
the battery can readily be discharged without the booster 
working, or even when the generators are connected to the 
line, provided end cell regulating switches are installed. 

3. Balancer booster combined sets on the Highfield prin- 
ciple are frequently installed without complications or diffi- 
culties of any kind. There are many of these at present in 
successful operation. 

4, Charge and discharge recording ammeters provide a 
ready means of checking and comparing at stated intervals 
the amount of ampere-hours stored in the battery. 

5. The heavy pressure battery suggested would not be 
satisfactory, as it would only supply current for one side of 
the line. 

6. The arrangement shown would not give satisfaction, 
for the same reason that the effect of the battery would be 
only on one side of the line. 

We quite agree, however, with the editors’ commenta. 
T here is no necessity to adopt the three-wire system for the 
lighting of small towns. 


The Chloride Electrical Storage Co., Ltd., 
E Улп, ВтЕввїнв, General Manager. 
Clifton Junction, February 16th, 1905. | 


Destructors and Electricity. 


I have read with interest the letter by Mr. Frank Watson 
on the subject of destruction, but think he has omitted a 
most important factor, lhe cost of up-keep, as on this depends 
to a large extent the final cost to the ratepayers, who some- 
times in deciding on the selection of the lowest tender, let 
themselves in for an ever-increasing and endless expense, 
whereas, if those responsible had studied the designs of the 
various plante offered, and made inquiries, not from the 


makers, but wsers of the various types, they would have been 
spared a lot of expense, as well as frequent shut downs, 
during which time the plant cannot be fully at work. 

Anyone interested in this point, as well as the actual cost 
of labour (not what may be the “ promise” of the maker), 
cannot do better than refer to the useful tables given in the 
Electrical Times of March 8rd, 1904, and November 24th, 
1904, of two London installations that have been mach 
boomed, with, I think, little to back them up. It will be 
seen by anyone who refers to the above mentioned tables, 
that at Fulham daring the year ending March 31st, 1908, 
the cost of labour was 18°9d. per ton of refuse burned, or a 
total cost per annum of £2,378, whilst cost of up-keep was 
£344, ог 2'7d. рег ton of refuse. In the second case, that 
of Hackney, the total labour cost was £3,611, or 22:1d. per 
ton of refuse destroyed, and up-keep £467, being 2-9d, per 
ton of refuse. 

This does not strike one as so very worthy of comment. 


Careful Investigator. 


Engineer ү. Contractor. 


The wiring contractors who style themselves electrical 
engineers cause me to forward you the following illustration 
of their mistake. 

This conversation by telephone actually occurred at a 
generating station not a 100 miles from Bolton. 

Contractor: Hello! is that the generating station ? 

E.-in-C.: Yes. 

Contractor: Well, our lights are very low, they are giving no 
light at all. 

E.-in-C. (facetiously, knowing the contractor): Perhaps your 
lamps are barned out or your installation requires testing. 

Contractor (spluttering audibly): Nothing of the kind, you bave 
got your prersure low. 

Е -in-C. : You are mistaken, the pressure here is all right. 

оона : It can't be—you must have got your engines running 
too slow 111 

E.-in-C. : I'm afraid yon don't know what you are talking about 
—good night, Various sounde heard as receiver is replaced. 


E.-in-C. 


Arc Lighting in the City. 


Your correspondent * Observer" made very true remarks 
last week on the above subject. 

Those conversant with prominent English manufacturers 
of arc lamps need no assurance that the City lighting 
authorities had no cause to place their trial order for flame 
arcs to illuminate the very heart of the Empire, with 
manufacturers of German lamps. | 

Therefore it appears most regrettable in this particular 
instance that, British manufacturers had not the initiative, or 
pusb, to place their home manufactured articles of approved 
make to the fore. At least, this is not a case of waiting for 
Protection; the wake up policy is surely lacking. 

Thanking уой, in anticipation, for this insertion in your 
columns, to show that a fault is best overcome by remedying 
the defect. 

Р, H. E. E. 


On Dumping. 


I have been interested as well as amused by reading 
© Fiscalitis,” an apocrypbal conversation by A. Le Strange. 
How far his figures, and therefore his arguments, are correct 
I have no means of ascertaining; but there is one point 


regarding Dumping " which I have not seen advanced, even 


in serious discussiong, and I think it is one of great 
importance. 

Freeth states ironically as follows:—“ A paltry quarter of 
a million is building up the American electrical industry and 
ruining the British in which there is a capital of about 40 
million pounds invested.” Freeth is probably quite right ; 
but can he say how many tenders the American manufacturers 
and their agents have sent in to British purchasers during 
the same period? Tenders which have not resulted in orders 
to the Americans owing to British manufactorers reducing 
their prices to meet this unfair competition, and, in 
consequence, losing money on the contracts. It appears 
to me that the damage done is by no means limited to tle 
value of the machines dumped ; but it is probably 20 or 30 
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times as great. Information of the nature described is 
dificult to obtain ; but I think some of our consulting 
engineers, or corporation electrica! engineers, could give 
figures which would shed a strong light upon this matter. 


| W. Arthur Ker. 
Paisley, February 20th, 1905. 


Nodon Patent Electric Valves. | 


Referring to Mr. Isénthal's communication in your 
correspondence of last week, I would like to say that the 
operation of starting the Nodon valve is very simple, only 
occupying a few seconds, and is similar to that of starting a 
motor 


I would also like to add that there is a considerable 
difference between an ordinary aluminium cell, and the 
Nodon valve. The theory of the former has been known 
for many years, but the latter was only discovered 
comparatively recently. AP | 

With regard to Mr. Wolff's letter, the advantage of using 
acl of high self-induction in the direct current circuit 
would only be slight. There is no reverse current when 
darging & battery, and the alternating current may be 
switched off and no current will flow back from the cells. 

With single cells the current may be intermittent, but it 
is umal to use four cells, and there is practically no limit to 
the E.M. F. which may be employed, one valve consisting of 
four cells being allowed for every 140 volts alternating. 
The cells are not, however, connected up in series, the diagram 
of connections being given in Mr. Boot’s article. 


| Наггу Snowdon. 
london, E.C., February 21st, 1905. 


Self-testing Installations. 


] was very much interested in the subject matter contained 
in the abstract of the paper read at Glasgow by Mr. W. W. 
Lackie, which appeared in your current number. This 
matter of current leakage is, without doubt, most serious, 
and this is so fully handled by Mr. Lackie that further 
commente from me, in this direction, are unnecessary. I 
should like, however, to explain that I have an instrument 
inmy office, which has been perfected and patented quite 
reently, fulfilling all the requirements Mr. Lackie, in 
common with many other gentlemen in the electrical pro- 
fenion, desiree, viz., a means by which an electrical installa- 
tion is continuously self-testing, as far as the insulation of 
such is concerned. The instrument mentioned is simplicity 
itself, remaining inactive whilst the service maintains a good 
standard of insulation, and. coming into activity, without 
disconnection of current supply, whenever leakage occurs on 
any part of the consumers’ distribution only. An important 
point in its application is that no connection to earth is 
required, except through a leakage set up, to bring the 
instrument into operation. It will give indication of a 
fault, beyond the indicator itself, by means of an alarm bell, 
lamp or similar method, or could, automatically, cut out a 
dangerous circuit. I thought that perhaps, in view of 
Mr. Lackie’s paper, and the opinions appearing lately in 
the daily Press, the information I send might have interest 
for you, and such proving the case, you might consider 
whether your readers would be likely to have interest also 
through the medium of your “ Correspondence.” 
‚ I аропа be most pleased to furnish any further informa- 
tion or particulars, or give a view of the instrument under 
working conditions, if you or any one во desired. 


J. W. Manley. 
Eldon Street, London, E.O., 
February 21st, 1905. 


To CHARGE ExsorxEERS.—We have received some names 
of engineers willing to take part in the deputation which, it 
ш suggested by Mr. A. Davey, shall meet the council of the 
“ Association of Engineers-in-Oharge" to discuss the terms 
of membership &c. We have communicated these to Mr. 
Davey, and have no doubt that, if a sufficient number come 


f the eeting will be arranged at an earl 
urard, the proposed meeting ang y 


PARLIAMENTARY. | 


DuniNa the past 10 days а very large number of petitions have 
been deposited in the Private Bill Office against many of the elec- 
trical Bills which are to come under consideration during the present 
Session. To give a full list of the petitioners would fill much of 
our valuable space, and it would not afford very interesting readiny, 
for it would be a mere catalogue of names, and nothing more. In 
the case of the now much-discussed Bill of the Administrative 
County of London and District Electric Power Co., the 


number of petitions has been growing from day to 
day, | until, аз we write, we believe that over 100 
objections have been filed. The other power proposals, 


promoted by the existing London electric lighting companies, 
affecting the metropolitan area are also the subject of much opposi- 
tion, though the petitions are naturally not so numerous as in the 
case of the Administrative scheme. The Central London, North- 
East London, Great Northern, Piccadilly and Brompton, Hammer- 
smith, City and North-East London Railway schemes, the L.C.C. 
and L. U. T. Tramway Bills are also the subject of much opposition. 
The other Bills concerned in these petitions ara: Bolton 
Corporation; Weybridge and Walton-on-Thames Electric 
Bupply; Wigan Corporation; Aberdare Tramways; Accrington 
Corporation ; Andover Lighting and Power; Baker Street and 
Waterloo Railway; Metropolitan Electric Tramways; Cork 
Janction Railways; Croydon Corporation; Dublin United Tram- 
ways; Edgeware and Hampstead Railway; Heckmondwike Im- 
provement ; Rhondda U.D.C.; Shropshire and Worcester Electric 
Power; South Wales Electric Power Co.; Hastiogs Tramways; 
Metropolitan Electric Supply (Acton District); Metropolitan Rail- 
way; Mexborough and Swinton Tramways; Southend and 
Colchester Light Railways; South Lancashire Tramways; Welling- 
borough and District Tramroads and Electricity Supply ; Blackpool 
Improvement; Oldbam aud Saddleworth District Tramways; 
Shepton Mallet Gas Co. (Electric Lighting); Blackpool, 56. Annes 
and Lytham Tramways. 

The London County Council (General Powers) Bill is being 
opposed by companies supplying energy in the county; also by 
electrical engineers and contractors in the County of London. 


BUSINESS NOTES. 


Cape Town Exhibition.— We learn that a gold medal 
has been awarded to Messrs. Richard Hornsby & Sons, Ltd., for 
the Hornsby-Akroyd oil engines, shown at this exhibition. 


Automatic Point Controller.—A new form of auto- 
matic point controller, which can be brought into operation by the 
driver at will, has been devised and patented by Mr. Edward 
Orose, borough electrical engineer, Rotherham, and is being expe- 
rimentally adopted on the tramways of that town. The essential 
features of the device are as follows:—In the centre of the track, 
before and after the points, are fixed two road boxes, each covered 
by a hinged lid, normally closed. The lids bave arms cast on 
them, whicb, when the lids are raised, come into contact with 
levers which actuate the points. An electro-magnet is carried under 
the centre of the truck, and is provided with lugs on the lower 
face. Whenthe magnet is energised, аз it passes over the road box 
it raises the lid of the latter into the vertical position, and one or 

other of the lugs on the magnet then engages with the lid; as the car 
moves on, it presses the lid further back and thus actuates the 
pointe. In passing over the second road box the operation is carried 
out in the opposite sense, the points and boxes being restored to 
their normal condition. 


Trade Improving.— The monthly report of the Boiler- 
mekers’ and Iron and Steel Shipbuilders’ Society states that there 
bas been a remarkable drop in the numbers out of work. The 
prospects of good trade are much brighter than any one, however 
optimistic, anticipated & few weeks ago. From nearly all the 
districts comes the news that trade is improving rapidly. In addi- 
tion to the great improvement in the mercantile trade, there is a 
prospect of improvement in the work to bs undertaken for the 
several navies of the world.— Тїлез. 


Trade Announcements.—Messre. К. Waygood & Co, 
Ltd., state that their Newcastle address is now Royal Exchange 
Buildings, Grey Street, Newcastle-on-Tyne, Mr. A. J. Hurst being 
the district representative. | de d 

Mr. H. Bell has resigned the position of Metropolitan contract 
and sales manager to the National Telephone Co. in order to start 
business in conjunction with Mr. Stanley O. Russ, also formerly in 
the National Co.’s contract department. They will carry on business 
as telephone experts and contractors for all kinds of electrical work 
at Mansion House Chambers, 11, Queen Victoria-street, E.C. We 
understand that Mr. Bell was in the service of the National Tele- 
phone Co. for 16 or 17 years, during which period he had been 
manager for several districts— West of England, 8.E. Lancashire and 
South Wales. | 

The London Electrical Fittings Со., Ltd, of Roberts’ Works, 
Hampstead Road, N.W., and 74, Soho Square, W., wish us to state— 
in order to avoid any misunderstanding—that they are in no way 
connected with the Electrical Fittings Co., Ltd., of Conduit Street, 
W., and that their only addresses are as above. 


F 
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Catalogues, Lists, &e.— We have received from the 
ARMORDUCT MANUFACTURING Co., LTD., 6, Farringdon Avenue, 
E.C., a copy of a neat pocket-book entitled * Armorduct Pocket 
Cost, 1905. It contains a complete catalogue of electric wires 
and cables, conduits and conduit accessories, and wiring 
sundries generally, in a convenient form, and in addition a 
diary for the year. 

The Crypto ELECTRIOAL Co., 3, Tyer's Gateway, Bermond- 
sey, S.E., have issued a price sheet relating to a new small 
dynamo or motor which they have placed on dne market. 

From the ASPHALTIC LIMESTONE CONCRETE Co., LTD., 42, 
Berners Street, W., and Birmingham, we have received a 
pamphlet relating to asphalte and its uses; also an illustrated 
booklet on asphalte troughing for underground cables. This 
is nicely printed on art paper, and should be of interest to 
mains engineers. 

Messrs. OLIVER & Co., Cambridge Place, Burrage Road, 
Woolwich, have sent us a booklet on street lighting fittings. 
Bracket arms of various designs are illustrated, as are also 
incandescent and Nernst lamp fittings. 

Messrs. GEIPEL & LANGE, of St. Thomas Street, S.E., have 
issued a new list fully describing and illustrating the Vulcan 
watt-hour meter. 

The RIEHLE Bros. TESTING MACHINE Co., INC., 1,424, 
North 9th Street, Philadelphia, Pa., have sent us a copy of 
a catalogue describing some of their U.S. standard testing 
machines, among which we note a Riehlé absorption dynamo- 
meter for high-speed motors. 

Mr. SEVERIN SENATOR, 17, Neue Winterfeldtstr., Berlin, 
.has sent us a price sheet relating to the Tantal incandescent 
and the Nernst' lamps. 

We have received from the LONDON ELECTRIC WIRE Co., 
LTD., Playhouse Yard, Golden Lane, E.C., a trade list apper- 
taining to their cables (associated and non-associated) and wires 
for all electrical purposes, dynamo brushes, jointing materials, 
ebonite, etc. 

Messrs. MIRRLEES, WATSON & Co., LTD., Gresham House, 
. Old Broad Street, E.C., and Glasgow, have sent us a well got up 
pamphlet describing their various types of condensing plant and 
the conditions for which each type is most suitable. 

A pamphlet has come to hand from Messrs. CHAMBERS, 
ScorT & Co., Motherwell N.B., dealing with their various 
electrically-driven winches. We have advocated the adoption 
of electric winches on ship-board, etc., and those interested 
might apply to the company for particulars of their machines. 

The GENERAL ELECTRIC Co., LTD., 71, Queen Victoria Street, 
E.C., have sent us a copy of a small booklet which they are just 
distributing, in which are illustrated special cheap lines of 
battery ringing telephones, etc., specially designed to meet the 
demand for cheap indoor and short distance use. The company 
have only included in this booklet accessories which are most 
suitable for use in conjunction with the instruments illustrated ; 


INTERCOMMUNIOATION ВАТТЕВҮ ТАВЫ TELEPHONE. 


it shows at a glance the particular class of material that 
should be used. А comprehensive set of diagrams is included, 
showing how to connect up the instruments in practically every 
possible manner. We illustrate a new pattern intercommunica 
tion battery table set, which is of neat and compact design, 
and very suitable for connection between different departments 
in factories, offices, etc. A wall set to work with the above is 
also illustrated in the list. 


We have received from the Eurinx RoLLER BaanBINGS Co., LTD., 
15, Victoria Street, Westminster, price lista and pamphlets relating 
to their well-known patente. The company have now put down 
special new machinery for producing improved and cheaper forms 
of roller bearíng plummer blocks for shafting and trolley work. 

The Narionar. TzLEPHONB Oo., Lrp., Telephone House, Victoria 
Embankment, E.O., have sent us a revised edition of their catalogue 
of Metaphones, which is well illustrated and printed on art paper, 


As our readers well know, Metaphones are supplied by the com 
for use in connection with existing electric bell wires. Lab 
information is given in the list, together with several diagrams 
of connections. 

Musses. Sessions & Sons, LTD., Gloucester, have sent us a sheet 
drawing attention to their enamelled, plain slate and marble slabs. 
A speciality is made of these slabs for electrical work. 

From Мввввв. E. F. Mor, Lrp., Greenland Place, Camden Towa, 
N.W., @ price list has come to hand illustrating and desoribing 
Mordey’s patent fuses, also one relating to their No. 56 distribating 
boards. 


The Востити ANONYME DES Wasuracrunms DE CABLES, Acov- 
MOLATRBURS ET APPARIELS ELBOTBIQUE, Seneffe, Belgium, have 
sent па a well-printed catalogue of their cables and wires. Asis 
usual with all cable-makers’ catalogues, a host of sizes, weights, 
&c., of cables and wires to suit all purposes is given. 

We have received from Мияевз. Srguzxs Bros. & Oo., Lrp., York 
Street, Westminster, further diagrams of connections for their 
generators and motors, and sheets showing outline drawings, 
dimensions, &c., of their electrical machines, which also give tables 
of gearing ratios. Messrs. Siemens have also sent us a pamphlet 
describing an instrument (Brougham'e patent) for ascertaining a 
ahip's position at sea by account ; it is styled the Deadreckoner,” 


. and should be of considerabie interest to navigators. The method 


of using the instrument is fully described in the pamphlet. 

The WmsTsRM Execrric Оо, North Wool wich, and 171, Qaeen 
Victoria Street, E. O., have sent us copies of their price lists of a.c. 
fan motors, enclosed arc lamps, p.c. circuit-breakers, sewing machine 
motors, and motor-driven grinders. All of the lists are enclosed in 
a neat binder. г 

We have received a pamphlet from Mxsans. JOHNSON AND 
РнишлрРв, Old Chariton, S. E., illustrating their various types of 
ewitchboards. 

Mussrs. W. T. Нвнгвує TatecGeaPH Works Co., Lan., Blom- 
field Street, London Wall, E. O., have sent us а copy of their new 
price list of rubber insulated wires and cables, flexible cords, &. 
The list is divided into two sections, one relating to association 
and the other to non-association wires, &c. These new non- 
association wires, the company point out, differ from the associs- 
tion wires only in the quality and cost of the india-rubber employed, 
aad are recommended where the high standard of association wire 
is not deemed to be necessary. 

We have received from Mmssas. C. A. VANDERVELL & Co, 
Chapter Works, Willesden, N.W., a catalogue of ignition accumu- 
lators for motor-oars, &0., and automobile lamps and accessories. 

Ма. F. J. Down, 6, Orutched Friare, E. C., is introducing a new 
device for preventing wear on gears. 

The Anon Егиствїпттү Murer, Lb, 114, Union Btreet, 
Borougb, S.E., have sent usa copy of a pamphlet on their new Aron 
alternating current motor meter. The instrument is described 
therein and instructions for fixing and starting are also given. The 
G.E. Oo., Ltd., 71, Queen Victoria Btreet, E.C., are the selling 
agents. 

From the A. E. G. ExaL:rsH MamuracrUBING Oo., LTD., we bave 
5 an illustrated catalogue of their various types of Nernst 

amps. 

. Mxssns. Tuos. PARKER, Læn., Wolverhampton, have sent us а 
number of their art paper pamphlets, inserted in a self-binde, 
which enables them to be neatly kept for reference. Circular No. | 
contains details of belt-driven multipolar dynamos; No. 2, coa- 
tinaous current motors; No. 3, gives specification of two-pole 
dynamos and motors, open type, with single н.в. magnets, fitted 
with patent hinged pole tips; No. 4 describes the construction of 
a slow speed multipolar generator. Other pamphlets illustrate 
various machines, &c, made and installed by this company. 

Messrs. LU CARBONE, 17, Water Lane, Great Tower Street, E C., 
ae € a trade sheet relating to their patent pigtail conections 

or brushes. 


Ferranti Contracts.— The following orders bave 
recently been booked by Messrs. Ferranti, Ltd: — 


Newcastle and District E.L. Co., Ltd.—For their Close Works, c.c. lighting 
switchgear extension 600 volts, comprising 12 1,000-ampere feeder panels. 
Bioemtonteln Corporation.— Five xw. transformer, with switohgear, for arc 

ng. i ` 
aisley Corporation.—30-kw. rectifier and switchgear for arc lighting. (А 
similar machine has already been installed.) 

East London Corporation, 8.A.—Four 20-Kw. single-phase air-cooled trans 
formers in expanded metal cases. 

Marylebone.—A number of regulating rheostata of different sizes and types 
ordered through Messrs. C. A. Parsons & Co. 


Brush Contracts.—The following new contracts have 
been booked by the Brush Electrical Engineering Oo. :— 

Five double-deck car-bodies with radial tracks and Brush motor equipments, 
for the Middleton Electric Traction Co.; 170 car-bodies and tracks, ordered by 
Messrs. J. G. White & Co., for Belfast: two double deck car-bodies with Brash 
trucks and B.T.H. equipments, for the Keighley Corporation; nine redial- 
action trucks for new tramcars for the Rochdale Corporation; and tramway 
overhead equipment (24,217) for the Erith District Council. 


The Caron Low-Tension Ignition Device.—We are 
informed that the Watkins Patents Syndicate, 157, Fenchurcb 
Street, London, E.C., have been appointed British Agents for the 
а low-tension ignition device, illustrated in our issue of the 
10th inst. 


Dinsolutions and Liquidations.—Mr. A. erred 
f 32, Old Jewry, N. O., was тойа ч in ul 
(with a committees of inspection) in the сме of the Sir Hiram 
Maxim Nlectrioal and Oo., Ltd. 
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Creditors of the Electrical Fittings Co., Ltd., are to send par- 
ticulars of their debts, &c , to Mr. J. D. Pattullo, the liquidator, by 
March 31st, as announced in our advertisement pages to-day. 

The National Electric Traction Co., Ltd., is winding up volun- 
tarily, with Mr. Leslie Morse, 79, Queen Street, E.C., as liquidator. 

A meeting of the Electro Institute, Ltd., is to be held at 8 and 9, 
Great James Street, Bedford Row, W.O., on March 20th, to hear an 
account of the winding up. 

Messrs. J. Bontch and C. B. Heaviside (Heaviside & Bontch, 
electrical and mechanical engineers, 14, Neville Street, Newcastle- 
on-Tyne) bave dissolved partnership. Mr. Bontch will attend to 
debts. 


A meeting of the Bath Electric Manufacturing Co., Ltd., will be 
beld at Bristol on March 24th to hear an account of the winding up 
from the liquidator, Mr. A. C. Oomley. 

Messrs. G. Brearley, J. Horrox and J. B. Horrox (Brearley, 
Horrox & Co., mechanical and electrical engineers, 90, Back 
George Street, Manchester), have dissolved partnership. Messrs. 
J.and J. B. Horrox will attend to debts, and will continue the 
business as Horrox & Co. 


Bankruptey Proceedings.—At the London Bank- 
тиреу Court last Monday, Mr. Walter Boyle, Assistant Receiver, 
presided at the firs& meeting of the creditors of Alfred Ernest 
Parker, who some three and a half years ago started the 
Electrical Fittings Co., at 38, Conduit Street, W., and resides 
at Priory Court Mansions, West Hampstead, N.W. It appeared 
from the proceedings that the debtor was for some years 
a partner in the building firm of Patman and Fotheringham, 
whose business was four years ago converted into a limited 
company, with a capital of £100,000, the shares being equally 
divided between himself and an elder brother. Nine years ago, 
in conjunction with a Mr. Raynor the debtor started a small 
company styled Wells and Co., and put into it about £1,500. 
That business was converted into a limited company three years 
ago, under the style of Wells, Rayner, and Co., Ltd., the 
debtor taking shares therein for his interest in the old firm. 
Then, seven years ago, he joined the board of the Fireproof 
Partition Syndicate, Ltd., and invested between £3,000 and 
£4,000 in it. He has now no interest in Wells, Rayner, and Co., 
Ltd., nor is he now on the board of the Fireproof Partition 
Syndicate. He has put £12,000, at different times, into the 
Electrical Fittings Co., to obtain which money he has assigned 
his various share interests to his wife and a Mrs. Traill. The 
business was in August, 1904, converted into the Electrical 
Fittings Co., Ltd., with a capital of £15,000. In return for 
£12,000 shares he handed over the business and its assets as 
from June 1st, 1904, to the new company, which undertook to 
pay all the liabilities then outstanding. ‘The company failed to 
discharge that obligation, and the creditors came dow upon the 
debtor, to which fact he partly attributes his present position. 
The company is now in liquidation, and the debtor informed 
the Chairman that the creditors would receive about 5s. in the 
pound, so that the shares were worthless, as no return could 
be made to the shareholders. The debtor has also stated that 
when he handed over the business to the new company there 
was a free capital of £2,000, besides the stock, plant, furniture, 
catalogues, and goodwill; further, that he is at a complete 
loss to understand the collapse of the company. In March, 
1904, he agreed to purchase for £500 a one-half interest in the 
Are Lamps, Ltd., at 38, Conduit Street, when the company was 
formed, and he holds £100 fully paid shares in that company. 
He attributes his failure to bad management on the part of the 
Manager of the Electrical Fittings Co., who was subse- 
quently Managing Director of the Electrical Fittings Co., Ltd.; 
also to his brother's failure to discharge his liabilities in con- 
nection with Patman and Fotheringham, Ltd. No statement 
of affairs has been lodged, but һе debtor roughly estimates 
his liabilities at between £3,000 and £4,000. The meeting was 
adjourned for a fortnight to enable the accounts to be filed, and 
t» give the creditors an opportunity to elect a trustee and 
committee of inspection, the public examination of the debtor 
being fixed for March 17th. Mr. Belfrage (Belfrage and Co.) 
attended the meeting on his behalf, and intimated that no 
proposal was contemplated. 

At Burnley County Court, on February 16th, Robert Foster, 
electrical engineer, formerly trading in partnership with à Mr. 


Baker, under the Style of Foster and Baker, at Nelson and 
Burnley, applied for his discharge. The Official Re- 
ceiver (Mr. Plant) stated that  Baker's discharge had 


been suspended for two years, or was granted subject to judg- 
ment for £50 being entered against hin. Under {һе failure p 
dividend of 2s. 14d. had been paid on proofs amounting to 
41,349. Foster’s separate estate showed liabilities amounting 
to £796, and no assets. This was money lent by relatives and 
put into the business. When Baker became partner, in January, 
1899, Foster stated that the concern was perfectly solvent, and 
that he had put into the business altogether about £1,000. 
There was nothing to show that this was so, and the Official 
Receiver questioned whether he had put the money into the 
business.  Foster's conduct had not been altogether satisfactory. 
On behalf of the debtor it was urged that Foster did not wilfully 
misrepresent the position of the business to Baker, who was s 
practical man and understood the business. Judge Bompas said 
e would defer his decision owing to the nature of the Official 
Receiver’s report, in order that he eould look carefully into the 
tee If there was gross misconduct on the part of the debtor 
b would not pass it over, but if he thought it was merely care- 
ше, he would Jones treat Foster as he did Baker. 
ac pu and final dividend of 4 11-16d. in the pound is ayable 
W alli, ruary 23rd, at 117, St. Mary Street, Cardiff, in re Thomas 
ams, electrical engineer, Llandaff. 


At ptoy Oourt, on February 16th, the further 


- 


know of this fact. 


examination of William and Edward Sumner, electrical engineere, 
was adjourned to March 2nd for the completion of accounts ordered 
by the Court. 


American Exports of Electrical Machinery and 
лише ны just to hand show that there was a falling 
off last year in the exports of electrical appliances from the 
United States, the shipments having attained a value of only 
£872,798, as compared with £950,309 in 1903. On the other 
hand, the aggregate exports of electrical шз increased 
from £1,020,900 to £1,335,153. Hitherto England has headed 
the list as being America’s best customer for electrical 
machinery, but in 1904 we occupied only second place, with a 
total of only £244,120, as against £344,836 in 1903. The largest 
shipments were made to Canada, which took £322,314 of the 
total, as against only £276,039 in the earlier year. One 
of the most noticeable features of the return is the increased 
shipments to Japan, which, notwithstanding the war, advenced 
from £66,517 in 1903 to £236,538 last year. 


Book Notices. — The Inventor's Guide to Patent Law 
and the New Practice. By James Roberts, M.A., LL.B., of 
the Inner lemple, Barrister-at-Law, London. This book, ae- 
cording to the introduction, *is written for those who require 
a simple explanation of the law and rules governiug the grant 
of patents in the United Kingdom, and information as to the 
proper manner of protecting their inventions so as to avoid the 
risk and consequences of premature disclosure of their ideas.“ 
It is stated to be complete in itself, but it contains references 
to à large number of text-books relating to the law of letters 
patent, and in particular references to a larger work by the same 
author, e.g, ^ The Grant and Validity of British Patents for 
Inventions." Like other works on patent law published this 
year, it has for its principal object the explanation of the 
Patents Act, 1902, and the rules relating to the “official search,” 
which were published in January of the present year. The 
text of the Act of 1902 and the rules above referred to are set 
out at the end of the volume. It is often a relief to take up 
a legal text book which merely states the law without troubling 
the reader with a host of references. This is one of the 
attraetions of the present volume, and if the reader requires 
further information, and happens to possess one or other of the 
larger text books on the law of patents, he will find this volume 
most useful as a guide. 'The author has the happy knack of 
giving illustrations to his various propositions, which serve to 
impress the truth and meaning of his propositions on the 
reader's memory. Thus, in order to impress upon,the inventor 
the necessity of giving adequate directions for a patent, he cites 
the following сазе: —“ A patentee claimed a dye which was 
substantially pure. In his own experiments he happened to use 
an iron vessel, the iron of which combined with acid that was 
set free. If an enamelled vessel were used, the process would 
not produce the pure result claimed, but the patentee did not 
Enamelled vessels were frequently used in 
similar operations. The patent was held invalid for insufficiency 
of directions." Although the work appears to be primarily 
designed for inventors, it will be of considerable value to patent 
agents and lawyers who desire the latest information upon what 
is one of the most technical branches of the law. . 

. Lhe Inventor's Adviser and Manufacturer's Handbook to 
Patents, Designs, and Trade Marks; being an Instructional 
Guide to the Commercial Development of Inventions, their 
Protection by Patents at Home and Abroad, and the Valuation 
and Disposal of Patent Rights, with a Treatise on Patent Law 
and Practice in Great Britain, Précis of Foreign Patent 
Laws, etc. By Reginald Haddan, Fellow of the Chartered 
Institute of Patent Agents. Sixth edition, 1905. Price 5s. Lon- 
don: Harrison & Sons, 45, Pall Mall.—We have had occasion to 
review many books of the law b to patents, designs, and 
trade marks. Some of these works claim to be written for the 
behoof of legal practitioners, others for the guidance of 
inventors. The work now before us comes into the latter class. 
The original edition was “intended to supply inventors, manu- 
facturers, and others interested in patents as property, with a 
full explanation of the causes which sustain, or detract from, the 
value of patented inventions’’; the new edition is written on 
the same lines.: We have no hesitation in saying that Mr. 
Haddan’s work takes rank amongst the best books which have 
been published with the object of guiding the inventor through 
the intricacies of the patent law. One feature which, to our 
mind, enhances the value of the work may be specially men- 
tioned. It is not easy to obtain advice or information as to the 
commercial value of a patented invention. Many а man is 
seized of a brilliant idea, which to his uninstructed imagination 
may be calculated to revolutionise an industry. It is obvious 
that before considering whether his idea is proper subject matter 
for a valid patent he should consider the question of its practical 
utility. Realising the importance of this consideration, Mr. 
Haddan very wisely devotes an introductory chapter to the 
“commercial aspect of inventions and patents." Under this 
head he deals with “the cost of obtaining provisional protec- 
tions and patents’’ and the cost of obtaining foreign patents. 
Perhaps the most useful part of the introduction is to be found 
‘under the heading, “ How to develop or negotiate property in 
patents and inventions." Неге the inventor may seek, ad wo 
are confident that he will find, valuable assistance in selecting 
a method of developing his patent rights, whether by assign 
ment, sale to a company, or in some other manner. The present 
‘edition was called for by the passing of a new Patents Act, 1902, 
under which important rules came into force on January Ist, 
1905. The changes effected by this Act and the rules made are 
‘duly noted in the body of the work. In view of the fact that 
an ish invention may require protection all over the 
world, it is in the highest degree important for an inventor to 


308 


THE ELECTRICAL REVIEW. гусі. 56. No. 1,432, Funnvany $4, 1905, 


be able to obtain information at 4 glance in relation to the 
patent laws of other countries. Mr. Haddan gives a short 
account of the patent laws in every country of importance. This 
part of the work is likely to be most useful to the would-be 
atentee, not only because it gives the principles of the patent 
aw in these different countries, but because Mr. Haddan prints 
& number of forms, which will enable a patentee to make his 
applieation in the proper language. We can confidently re- 
commend his work to all who are interested in letters patent for 
inventions. | 

The first number of the “Transactions of the Faraday 


Society," for January, contains a number of papers and notes. 


recently read before the Society, dating from October last. The 
journal is well printed and produced, and, we hope, is the fore- 
runner of many of its kind. It is to be had from the Society, 
82, Victoria Street, S.W.; price 10s. 6d. 

* Street's Newspaper Directory for 1905." London: ftreet's 
British, Foreign, id Colonial Advertising Office. 8s. 6d. 

Manual of Electrical Undertakings and Directory of Officials. By 
E. Garcke. London: Electrical Press, Ltd, 37 and 38, Strand, 
W.O. 158. net.—Tbe 1905 edition of this invaluable office com- 
panion has been issued. This is the ninth year of publication and 
the work continues to increase in dimensions, notwithstanding the 
efforts that have been made to arrange the additional matter within 
the minimum of space consistent with convenience of reference. 
This year's addition of 200 pages brings up the total to 1,700. Some 
2,400 undertakings are now particularised, their capital issued being 
close upon £267,000,000. The general information concerning both 
private and municipal works is again classified under five beads— 
(1) Electric Lighting, Power and Traction ; (2) larg ina Tele- 
phone; (3) Manufacturing and Miscellaneous; (4) ectory of 
Directors and Officials; and (5) List of other electrical companies 
registered since 1856. "Taking the returns as a whole, we find that 
they, as might be expected, reveal the effects of trade conditions 
from which no industry seems to have been exempt. An exception 
has to be made in the case of telegraphs and telephones. Thus the 
average return of the telegraph companies is 5:19 per cent., while 
in the previous volume the corresponding figure stood at 476 per 
cent. The telephone rate has likewise risen from 4:80 to 488 per 
cent. In the other departments, with the exception of electric 
lighting, there is a decline in the average rate of dividend or 
interest. In the electric lighting section, where the capital 
involved has increased from 204 to 24 millions, the return remains 
at exactly the same figure as in the previous year—5°03 per cent. 
In the traction section the increase in capital is much greater— 
from less than 49 millions to over 61 millions—owing to some 
extent to the development of electric traction on railways, and 
there the return has fallen from 441 per cent. to 4:33 per cent. 
Considering the amount of fresh M involved, and the effect 
which the depression in trade has on tramway traffic generally, 
the slightness of the reduction is a sign of economical working. 
In considering the manufacturing results, allowance has to be made 


for the exceptionally large amount of unremunerative capital ' 


involved in one particular undertaking. The capital has risen by 
almost exactly 3 millions to £28,715,600, and the average rate of 
return has dropped from 5:85 per cent. to 4°97 per cent. A still 
greater decrease is shown in connection with the miscellaneous 
companies, which include all those not allotable to the other main 
divisions. These companies have, naturally, suffered more from the 
dulness of trade than the standard divisions; the capital has 
increased by only £670,000, and the return is 2:82 per cent. as against 
6:49 percent. Taking all the divisions together, the total average rate 
is 4°70 per cent. as compared with 4:95 per cent. There is а great 
deal of other statistical matter in the Manual, and there is again a 
section devoted to the main electrical events of the preceding year. 
We cannot afford space to mention all the matters of interest and 
value that appear in the work, bat we ought to state that there are 
44 special maps of urban and inter-urban electric tramway systems, 
and others relating to railways. Those who have accustomed them- 
selves to the use of Garcke's Manual will straight way order their 1905 
copy if they have not already done so. We are convinced that it 
is the indispensable work of reference to the electrical man, whether 
be be engineering or commercial in colour. 

The Imperíal Directory of Lighting and Traction for 1905 has 
been issued. It is edited and compiled by Mr. О. 8. Vesey Brown, 
and its price is now 12s. 6d. net. It is published at 53, Long Acre, 
W.O. The book has been enlarged — which is only to be expected in 
view of the growth of the business it represente. There are now two 
main sections, one giving the usual statistical information relating to 
electric light and power systems, tramways and railways in Great 
Britain and Ireland, and the other con culars of similar 
undertakings in the British Colonies, Africa, America, Asia, 
Australia and Europe. One of the chief claims of the work is that 
it is a complete record for the whole of the British Empire from the 
point of view of electricity supply. There is a full and useful 
alphabetical section of officials connected with the different systems. 
Wherever obtainable, full financial information is given up to the 
end of the last complete financial year prior to the date of compila- 
tion. With this and other works, no one can say that the electrical 
industry is badly looked after in regard to statistical and directory 
publications. 

“ Mechanical Appliances, Mechanical Movements and Novelties 
of Construction. ^ By Gardner D. Hiscox. London: Archibald 
Constable & Co., Ltd. 12s. 6d. net. 


The Electric Lighting of Machine Tools.—Ever 
since the introduction of lighting by electricity, the problem of 
applying the light to machine tools and drawing boards, and for 
milar purposes, has been well to the fore, and has apparently found 
no satisfactory solution. arly attempts were made to appl 
electric lamps to folding brackets, bat none of them were su 


The weight of the lamp and its lampholder caused trouble with 
the swivel joints, and there were difficulties with the flexible con- 
ductors.  Aware of these facts, Mr. Henry Lea, of the frm of 
Henry Lea & Son, consulting engineers, Birmingham, has been 
experimenting for years in his private workshop, with various 
devices for properly lighting his lathe, vice, and carpenter's bench, 


Fia. 1. 


and has now brought out an invention which seems to possess many 
advantages. It consists of a tubular arm (fig. 1) suspended from a 
large ball, sank deeply into a circular opening in a horizontal plate ; 
the arm is capable of being moved in any direction to an angle of 
about 45° with the perpendicular, the motion being limited by the 
diameter of the lower edge of the hole in the plate. A prolongation 


of the arm above the ball bas a weight fized upon it which balances 
the weight of the lower portion of the arm; hence the arm will 
stay in any position in which it may be placed. A short tele- 
scopic tube slides in and out of the lower end of the arm, and hasa 
light spring frictional attachment to prevent its descent by gravi- 
tation. To the lower end of the telescopic tube, a lampholder with 
lamp and cardboard shade are attached, sometimes directly, and 
sometimes from a hinge pin, see fig. 2. There is enough friction 
between the ball and the plate to neutralise the varying со 
the telescopic tube. The electric conductor, a length of 


Vol. 56. No. 1,422, Fasavaar 24 1905.) THE ELECTRICAL REVIEW. 


309 


workshop lead, passes upwards through both tubes, and is con- 
nected, with a bold bend, to a wall socket above the fitting. As the 
conductor slides in and out of the tube, it simply forms a more or 
less bold bend. The fittings are at present made in four sizes, 
having total ranges of motion varying from 9 ft. 3 in. to 3 ft. That 
is to say, the lamp can be placed at any spot within a borisontal 
circle of the diameter stated, and it will remain in that position 
without tightening up апу set screw, wing nut, or other locking 
device. One of these fittings has been in use for some time over a 
lathe at the Birmingham University. It has given great satisfaction, 
and we understand that the machine shop, pattern shop, and 
drawing office of the new University Buildings are to be fitted 
throughout with such fittings, The battens which support the 
countershafts form convenient fixtures for carrying the plates in 
which the balls rest. The fittings are made by Messrs. Player and 
Mitchell, of Cambridge Street, Birmingham. 


A Useful Map of London.— We have received from Mr. 
Edward Stanford, of 12, 13 & 14, Long Acre, W.O., a map which 
possesses considerable value at the present time. It shows the 
whole London ares, and by means of red and blue markings 
indicates the many projects which have been introduced in the 
present session of Parliament for metropolitan railways, tramways 
and miscellaneous improvements. In order to cover so mach 
ground, and show with clearness exactly what areas and districts 
are affected under these numerous proposals, the location of pro- 
posed power stations, and so forth, the map has necessarily to be a 
very large one; indeed, it bas been necessary to make it in two 
sections, so that it shall not be altogether unwieldy for reference 
purposes. ‘The schemes which are shown in the map include the 
seven tube railway applications; the four proposals for electric 
power supply (the Administrative County area, the Central Electric 
Supply, the County of London Electric Supply, and the Haat 
London and Lower Thames); the L. С.О. tramway projects; also 
the intended works of the G.E., G.N., and G.W. Railway Com- 
panies, as well as the Metropolitan Pneumatic Dispatch, L.C.C. 
General Powers, and general improvements. The railways and 
tramways in operation, sanctioned and proposed are all included. 
Now that there is so mach activity in Committee Rooms and in 
Parliament itself, the map promises to be of considetable service to 
anyone who is interested in the progress made with any of the 
schemes affecting the metropolitan area. The price of the sheets as 
before us is half-a-guinea, but they are supplied in a more oon- 
venientiform, mounted to fold in а case, at 18s. | 


Paddington Electricity Exhibition.—We are informed 
that this exhibition, which is being organised by tbe Metropolitan 
Electric Supply Co. at the Queen's Road Baths, Bayswater, has met 
with a most gratifying response from the electrical trades. Prac- 
tically the whole of the space has already been allotted, and the 
exhibits will be of a most interesting and varied character. 


The British Fire Prevention Committee.—The tests 
next on the list are in respect to three wired glass casements, 
by Messrs. Pilkington Bros., Ltd., (being their third test); a 
3} inch partition, by the Adamant Co., Ltd., (being their second 
test); a partition by the Asbestic Brick and Tile Co., Ltd.; a 
concrete floor with broad flange girders, provided by Messrs. 
Skelton and Co.; and an automatic fire alarm system by the 
Danish Autopyrophone Co. The committee has just issued the 
report of the special commission which attended the Buda- 
Pesth Fire Congress. A report will be shortly issued on a 
24 inch plastic partition of Messrs. Gust and Co., also a report 
on three electro-glazed casements of the British Luxfer Prism 
Syndicate. The next series of tests is to take place on Wednes- 
day, March 8th. 


LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.—The Т.С. has adopted the 
following revised scale of charges for energy. For continuous run- 
ning motors: first 250 unite per qr., 14d. per unit; second 250, 14d. 
per unit; next 500 unite, 1 0d. per unit; all over 1,000 units per qr., 
'9d. per unit. 


Australia.—KarcGooRLIE.— Terms have been settled 
between the Roads Board and the Kalgoorlie Electric Light and 
Power for giving the latter a concession to erect poles 
and cables in the district for street and house lighting. The Board 
retains power to terminate the contract for street lighting upon 
three months’ notice. Street lighting charges are to be for 8 0. p., 
6s. per month; 16 O.P., 9s.; 33 О.Р., 15s.; 1,000-0.р. arcs, 55s. per 
month, These rates, however, are to be reduced by 18. per month, 
provided more than 40 street lamps are put intouse. For private 
lighting the rates are:—Up to 500 units per month, 7d.; 500 to 
800 unite, 6d.; over 800 units, 5d. Motive jpower, less һап 300 
units, 4d. ; more than 300, and less than 600, 354.; over 600, per 
month, 3d. per unit. Motors over 2 н.р. may be charged at 155. 
per H.P., flat rate. Discounts are to be allowed. 


Barking.—The Thames Conservancy Board has agreed 
to give permission to the U.D.C. to lay two additional electric cables 
onder the bed of Barking Creek. 

Barnstaple.—The accounts of the Corporation electric 
. undertaking for the past year show a surplus of £292. 


Bath.—The E.L. Committee has recommended to the 
Urban Sanitary Authority, that application be made to the L.G.B. 
for a loan of £10,000. Of this amount £7,000 is for farther plant 
required to meet the growth of the demand for energy, and £3,000 
for extensions to distributing mains, &c. In addition, the Com- 
mittee states that for £900 the public arc lighting in the centre 
of the city can be improved. an 

In resolving what capital expenditure must be made to meet;the 
annual growth of the undertaking, the Committee has not had 
recourse to Mr. Manville, its consulting engineer, but to the 
borough electrical engineer, Mr. F. Teague. The report states that 
the Committee does not propose to ask for Mr. Manville's assistance 
in specifying or carrying out any further extensions which may be 
found necessary. 


Bedwellty.— We regret that the information contained 
in our note under this head last week was not correct. Messrs. 
Lewis & Fletcher, of Cardiff, the consulting engineers to the B. of G., 
inform us that the Guardians have not decided to take a supply of 
energy from the Tredegar Iron Co. | 


Berhill.— An electrical exhibition is being held at the 
Kursaal under the auspices of the B.C., and has been organised by 
the E.L. Committee and Mr. W. T. Le Feuvre, borough electrical 
engineer, with the object of bringing before the local public the 


. utility of electricity for motive power, heating and lighting, but 


rincipally to demonstrate its application to the former purposes. 

e exhibition was opened on Friday last by the Mayor (Earl de 
la Warr), and is to remain open until the 25th inst. The Mayor at 
the opening referred to the decision of the Council to let out 
electrical heating apparatus and cooking stoves on hire, and claimed 
that it was the first to take that step. Prior to the opening 
ceremony, an electrically-cooked luncheon was partaken of by the 
gathering on the invitation of the Mayor. 

The following firms are represented at the exhition:—Mr. Р. 
Hodgkinson, Bexhill, fittings, lamps, fans, radiators, &c.; Messrs. 
Н. G. Matthewa, Bexhill, electric light accessories, cooking 
utensile, &c.; Messrs. Veritys, electroliers, arc lamps and motors. 
Wooden electric fittings are displayed by Messrs, J. 8. Henry, Ltd., 
motors, transformers, &c., by Messrs. D. Santoni & Oo., Ltd. 
Heating and cooking apparatus are shown by Messrs. Isenthal 


.and Co.; this firm bas entered into an arrangement with the 


T.C. for the supply of various appliances on the hire system. 
The Reason nufacturing Оо, Ltd. London Electrical 
Syndicate, Ltd. Mr. L. Russell, Messrs. Cunningham, Sabin 
and Co., Messrs. Heath, Robey & Oo., Messrs. Babcock and 
Wilcox, Ltd., Messrs. Elman Bros. & Co., and Messrs, J. L. French 
and Co. also occupy space, the latter firm exhibiting electrically- 
driven machinery, pumps, electric lighting art metal fittings, &c., 


. and at their stand practical demonstrations of the manufacture of 


Robertson electric lamps are given. The Corporation also occupies 
a stand, electrical accessories of all kinds being lent for exhibition 
by several well-known firms in the trade. An electric kitchen has 
been fitted up, where lunches and teas are prepared by elec- 
tricity, and served daily at popular prices. A gathering of engineers 
from neighbouring towns was held yesterday at ап elec- 
trically-cooked luncheon. We bope that Mr. W. T. Le Feavre’s 
efforts in arranging this interesting exhibition may meet with 
success, and result in a good addition to his day-load. 


Birkenhead.—The T.C. has fixed the price of energy 
supplied to consumers in the township of Prenton as follows :— 
October ist to March 31st, 8d. per unit for the first hour and a half, 
6d. per unit for the second hour and a half, and 24d. per unit after- 
wards. April 1st to September 30th, 8d. per unit for the first half- 
hour, 6d. for the second half-hour, and 24d. afterwards. Fiat rate 
7d. per unit. 


Bradford.—The Electricity Committee has recom- . 
mended that, in view of the charges raised against the Committee 
and the city electrical е eer in the debate at the last Council 
meeting, and of the fact that, in the opinion of the engineer, serious 
expenditure not yet estimated will be necessary, an expert, to be 
nominated by the President of the L. E. E., shall be appointed to 
report:—(1) On the condition of the plant of the electricity 
department as it was in 1903; (2) As to the necessity for alterations 
and additions since sanctioned; (3) Whether the engineer adopted 
correct means of surmounting difficulties with which he had to 
contend; and (4) Whether the re-organisation of the department 
was an improvement, 

A spirited discussion arose on the subject of the recent appoint- 
ments under the Committee, and, according to one local paper, 
ir dud with regard to the appointment of assistante from 
Poplar. | | 


Bridgnorth. — The Shropshire and Worcestershire 
Electric Power Oo. having declined to insert a clause providing 
that cables should not be laid, generating stations erected, or 
energy supplied in bulk or otherwise within the borough without 
the consent of the T.C., the Corporation has decided to present a 
petition against the company’s Bill. 


Carlisle,—The Electricity Committee recently submitted 
the terms of the Tudor Accumulator Co., Ltd., for the supply of a 
battery of 266 cells, at the price of £725, payable by three instal- 
ments, with the sum of £55 per annum for maintenance for a period 
of 10 years, payable half-yearly in arrcar, subject to an agreement 
being entered into in respect of such maintenance, determinable at 
the option of tbe Corporation by six months' previous notice. The 
соц recommended that the terms be accepted, and the T.C. 
agreed. : 
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Darlington.—Presiding at the annual meeting of the 
Weardale and Consett Water Co. at Darlington recently, Sir David 
Bale stated that "the gradual and growing adoption of electric 
power might lead to some diminution in the demand for water for 
manufacturing purposes; and the directors thought it more pru- 
dent to hold their hands and not to commit themselves to the very 
large expenditure which the construction of any further reservoirs 
would entail—though they had got the necessary Parliamentary 
powers—until they saw in what way some of those doubtful points 
were going to be solved.” 


Dartmouth.—1t was arranged for Messrs. Edmundsons’ 
travelling exhibition to be opened here on Wednesday last, 22nd 
inst., and for the proceeds to be handed over to the Dartmouth and 
Kingswear Cottage Hospital. 


Devonport. — The Corporation E.L. Committee has 
decided to fix 40 arc lamps in St. Aubyn Street, Chapel Street, 
Catherine Btreet, Marlborough Street, Newpassage Hill and William 
Street (Morice Town). 


Dorchester.—The Corporation has decided to send 
representatives to London, to meet those of the Dorchester E. L Co. 
at the B. of T. offices, in regard to the company's application for a 
prov. order for the supply of electricity in the borough. 


Dublin.— We printed a short note in last week's issue 
regarding a letter from the L.G.B. to the Corporation respect- 
ing the recent application for borrowing powers for extensions at 
the electricity works. The report of the Board runs as follows:— 


“It appears from the evidence taken at the inquiry, and from a 
statement prepared by you, dated the 13th ult., that a sum of about 
£325,322 has been expended since 1900, in connection with the 
general echeme, as, in addition to other loans, the Corporation 
have expended 46, 444 for works within the old city area, 
stated to be intended for, or fairly chargeable to, the lighting 
of the Clontarf district, and that including all claims for extras the 
probable cost of the buildings at the Pigeon House station is 
£39,674, ss against a provision of £21,700 in the original estimate, 
and the cost of dredging in the harbour, for which no provision was 
made, is £1,825. 16 should also be observed that although a pro- 
posed loan of £28,000 to provide mains and arc lamps for Olontarf, 
was inquired into more than a year ago, the Corporation have 
not yet submitted any definite proposals for the execution of this 
work.” 

" The increase from the capital expenditure of about £85 per кү. 
on the original estimate of £254,500 for an output of 3,000 xw. of 
total capacity, to an actual cost of about £108 per xw. has a very 
serious effect upon the financial prospects of the undertaking, which 
is burdened in addition by about £18 per kw. for the unpaid 
balances of loans for earlier installations.” 

“Tt further appears that the loss which will be shown in the 
E.L. accounts for the year ending March 31st, 1905, will be at least 
£10,300, that the arc lighting of certain streets will exceed the 
former cost of gas lightiog by £7,047, and that these sums constitute 
a charge of nearly 6d. in the £ on the rate in the old city area. 
This heavy burden on the general body of the ratepayers does not 
secure proportionate benefit, and it appears necessary to consider 
the existing conditions very carefully with a view to their im- 
provement." 

The Pigeon House works are not at present in as satiefactory a 
position, as would have been secured if the plans on which the loan 
of £254,500 was sanctioned, had been adhered to, and this will pro- 
bably increase the working cost. Another adverse condition is that 
as the present demand for electricity from the works during the 
day is very small, a 500-Kw. set has to be kept running for а day 
supply of only about 70 kw. Here it may be mentioned that 
attention was drawn at the ioquiry held in March, 1900, to the 
risk of such a result if smaller unite of generating macbinery were 
not provided. | 

“A very large outlay has already been made on trunk feeders 
and distributing mains, but considerable outlying portions of the 
network of mains are unproductive of revenue, and ín the best part 
of the city—the old area of lighting supply—the mains are insuffi- 
cient, largely on account of the impossibility of carrying out the 
engineer's original proposal fo increase the capacity of the old 
mains by about 50 per cent., at a cost of £2,000.” 

The erection of the proposed new 1,500-Kw. generating set, with- 
out any addition to the buildings, boilers and trunk feeders, will, it 
is stated, only provide a further output for sale of 400 kw. 


It is expected that by an expenditure of about £47,000, roughly, 


for boilers, mains, &3., the Committee would be enabled to work 
the new 1,500-xw. set at an output of 1,100 xw. thus adding 50 per 
cent. to the present possible maximum output. 

“It was estimated by the engineer that if the output of 2,400,000 
units for private consumption which would then be possible were 
sold at 4d. per unit, a gross annual profit of £29,803 would be 
received, which would cover interest and sinking fund and leave a 
good margin, but it would appear that this estimated gross profit 
would not cover the necessary annual payment in respect of loans." 

“In view of all the circumstances of the case, it appears to the 
Board that the Corporation ate not yet in ssion of clear and 
comprebensive information as to what is required to convert the 
Pigeon House scheme into a successful undertaking, and the Board 
considers that the Corporation should, without delay, investigate 
most carefully the question as to what additional capital expenditure 
is necessary to provide for a larger output for private consumption, 
than has yet been estimated for by their engineer, snd to enable 
them to fulfil their statutory obligation to extend the electric 
supply to Clontarf. Without very careful management, it will 


be found impossible for some years, irrespective of the amount of 
capital’expended, to prevent an annual loss in the working of the 
undertaking or to reduce the present average sale price of 41d. per 
unit to the more moderate figures which are charged for electrical 
supply in other places.” 

ith respect to the application for sanction to the loan of 
£21,000, the Board states tbat it sees no reason to question the 
wisdom of providing the additional 1,500-xw. generating set, and 
it will be prepared, at the proper time, to sanction a loan for the 
purpose; but, in the meantime, it trusts that the Corporation will, 
without delay, apply itself to the serious questions raised at the 
inquiry, as to how the general scheme can be improved in order to 
prevent annual loss to the retepayers, and as to the extension of 
an electric supply to Clontarf, which is mandatory on the Corporation 
under their Act of 1900. 


East Retford.—The B. of T. has revoked the 1899 
electric ligbting order. 


Exeter.—A private meeting of the City Council was held 
last week, under the presidency of the Mayor, to inquire into the 
question as to the competency of the electrical engineer to discharge 
the several duties devolving upon him. It was understood that no 
specific charges were brought against the electrical engineer. 
The chairman of the Finance Committee severely criticised 
the electric light undertaking from a financial point, and the dis- 
cussion was chiefly directed to this side of the subject; he ssid 
he looked forward with a great deal of anxiety to the possi- 
bility of the undertaking not being a success. It was eventually 
resolved that the general management of the undertaking, and also 
the question of the competency of the electrical engineer, should be 
referred to a Special Committee to report on. 


Galashiels.—The T.C. has resolved that the E.L. Com- 
mittee open up negotiations for agreement with a company, under 
which the latter would carry out the obligations of the Corpora- 
tion’s E.L. prov. order on the basis that the company provide the 
capital required. 


Grantham.— At the electrical exhibition, organised by 
the Urban Electric Supply Co., and opened by the Mayor on 16th 
inst., at the Wharf Road Hall, dining and drawing rooms are 
fitted up to show the artistic effect that can be;obtained by electric 
lighting, and electric radiators take the place of an fire 
grate. Various machines may be seen in motion, operated by elec- 
tricity, heating and cooking apparatus are displayed, and also 
Röntgen Ray aud Finsen apparatus. The company will give the 
gross proceeds from the exhibition to the Grantham Hospital. The 
exhibition was to close yesterday, 


Grays (Essex).—The E.L. Committee has recommended 


_ the U.D.C. to apply for a loan of £6,000 for extensions at the 


electricity works. 


Holyhead.—At a recent U.D.C. meeting, the clerk 
reported that it had been arranged with the Liverpool Corporation 
e borrow £13,700 for an electricity works and £9,300 for a 

estructor. 


Hornsey.—The chairman of the Electricity Committee 
bas issued a statement which shows that since the Council obtained 
the E.L. order, the price of gas in the district bas been reduced by 
16. a 1,000 ft. The Council now proposes to reduce the price of 
electricity. 


London.—CHELsEA.—In consequence of the IL. G. B. 
requesting the Baths Committee to re-consider the question of 
installing ап electric plant in the new buildings, negotiations have 
been re-opened with the Chelsea Electricity Supply Co. The com- 
pany has offered that, conditional upon the Council agreeing to 
take for five years, the whole of the supply of electricity which 
might be required, the company would at once make a reduction to 
34d. per unit on the present supply to the Town Hall and Pablic 
Library, and as soon as the company commenced to supply the New 
Baths, the price for the whole of the supply to the municipal build- 
ings would be fixed at 3d. per unit. The Committee has provi- 
sionally accepted this offer. 

Stoke NEWINGTON.— А transformer station is to be erected on а 
ed granted to the B.C. by the Metropolitan Water Board in Green 

es. 

The B.C. has come to an agreement with the Islington B.C. 
whereby the latter authority will supply onergy in bulk for 
premises atthe corner of Blackstock and Seven Sisters Road. 

METROPOLITAN ASYLUMS.—Messrs. Bergthiel & Young have com- 
pleted the electric light installation at the Eastern Hospital, at a 
total cost of £3,445, or £66 in excess of contract price. 

HamMERSMITH.—The electrical engineer has been instructed to 
prepare a scheme for lighting Netherwood Road by aro lamps. 

Вивмонрвет.—Тће B.C. has approved the estimates in connec- 
tion with the proposed supply to the Surrey Commercial Dock Oo. ; 
and sums of £264 and £204 have been to capital account. 
А sum of £30 has been paid to the holder of a public house as oom- 
pensation for loss of trade and shock sustained through the explo- 
sion in Bermondsey Street. | 


Richmond. — The Т.С. has asked the Richmond 
Electric Light and Power Co. to give an estimate of the cost of 
lighting the streets. 

The B. of G. has referred to a committee, the question of 


ing its own energy for E.L. by means of surplus power from the 
workhouse boilers. 
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Leuth.—The E.L. Committee has recommended the T.C. 
to request the consulting engincers to submit an alternative estimate 
for the cost ofa suitable B.L, plant driveniby producergas 2 


-— —— -— - 


S Mansfield. The T.C. on Friday last decided to reduce the 
and 3d. to 7 


lighting order, 1901, as to so: much of the area of supply as is not 
included in the parishes of;.Blaenrbondds, Coedfranc, Dyffra, 
Clydach, Dylais Lower, snd Llantwit Lower. ` 


: maw кг Т.О. has decided to ask the 
: A er the consideration of the question of revoking the 
electric lighting order, 1899, for а furth 

3 55 | т.а er period of two years 


South America.—A company has been formed in Chile 
for carrying out electrio light and power installations in the pro- 
vincial towns throughout the Republic. 

The Uruguayan Government has received an offer for the pur- 
chase of the electric light undertakings in Monte Video. £200,000 
is tbe P offered oe behalf of a local syndicate. If this is 
accepted, e promoters pro to lay undergro ins — 
Review of the River late. > d ан ene 

Southport.—The assessment of the electricity under- 
taking has now been definitely settled. Until recently the assess- 
ment was fixed at £700, but the Assessment Committee a year ago 
raised the sum to £5,500. Negotiations were opened and the 
latter sum has been reduced to £3,000, which will apply both to 
tbe year ending March 31st, 1904, and March 31st, this year. Thesum 
is, we understand, considerably more than the assessment of other 
towns of a similar sise. 


ascertain the ed 5 : ni inted a committee to 
е pro of i h 
adopting a ас сте number of consumers of electricity, prior to 


South Shields.—The Electricity Committee has resolved 
to recommend to the Corporation, a reduction in the prices for 
energy to рү consumers from 7d. and 2d. per unit, one hour 
maximum 


and, to 7d. and lid, and from 54. А і 
5 44 m to 4d. per unit 


Stafferd.—The T.C. has resolved to let out electric 
motors on the five years’ hire-purchase system. 


Sudbury.—At a meeting! of the U.D.C. on February 
14th the revocation of the E.L. order by the B. of Т, was considered, 
and the Mayor (Ald. E. L. Mauldon) stated that he was in com- 
musication with Bir Cuthbert Quilter, in the hope that the Board 
of Trade would receive a deputation on the question of the order 
being renewed. 


Swinton and Pendlebury.—The U.D.C. has applied 
to the L.G.B. for a loan of £6,900 for electricity purposes. 


Wakefield.—The T.C. has decided to apply for a loa of 
£18,000 for E.L. extensions. , 


Weybridge.—The U.D.C., on March 15th, sealed a 
mou against the Weybridge ‘and Walton Electric Supply Co.'s 


Wilmslow.—The U.D.C. has sealed an agreement with 
ater Electric Supply Co. for the eupply of energy for public 
Wishaw.—The Clyde Valley Electric Power Co. expect 


to supply energy to the burgh next month, and in consequence 
of this the Council has appointed an electrical engineer for the 


Yarmouth.—The T.C. has applied to the L. G. B. for a 
loan of £420 for the extension of the E. L. mains to Marine Parade 
South, which is to be lighted with arc lamps. 

Mesers. Preece & Cardew have offered to undertake the over- 
sight of the electric lighting installation extension, at a reduced fee 
of 34 per cent. on £10,000. | 


TRAMWAY AND RAILWAY NOTES. 


Adelaide (8.A.).—We have been favoured with a copy 
of the Adelaide Tramways Electric Traction Act, 1904, which 
authorises the Government to purchase various existing horse 
tramways, which are shown on a map, also received. The period 
in which an agreement as to price had to be arrived at between 
the Government and the companies concerned was to expire 
on February 14th, and last month, in view of the improbability 
of such an artar pepe being made by mutual agreement, steps 
were taken for the appointment of arbitrators to determine the 
price to be paid. Pressure upon our space will not permit of 
reprinting many of the particulars, but we shall be willing to 
place our copy of the Act on view in this office so that any 

ing firms who may be thinking of tendering may inspect 
same if y wish to do so. The tenderer will purchase all 
the tramways and undertakings bought by the Government at 


the same price as is paid by the Government. The work of 
conversion must commence six months after the date of accept- 
ing the tender, and twenty miles must be completed within one 
year from such date. Every tenderer must deposit security 
money amounting to £20,000. No employee will be allowed to 
work more than forty-eight hours per week, except in cases of 
emergency. 


Bath.—4An inquiry was held by the Light Railway Com- 
missioners on February 15th, relative to the application of the Bath 
Electric Tramways Co. for power to construct tramways through 
Westgate Street, and from Weston to Newton Bt. Loe. Opposition 
was offered by the Somerset County Council and by those owning 


the frontages in Westgate Street. The Commissioners expressed 


themselves favourably to the extension to Newton 8t. Loe, but 
intimated that they could not sanction the Westgate Street line in 
the absence of the approval of the Corporation. 


Birmingham.—The Corporation has resolved, in defer- 
ence to wishes of the Homeopathic Hospital, not to put trams in 
Easy Row, and to put a single track in Monument Road between 
Icknield Port Road and Great Tindal Street instead of double track 
This, along with one or two other amendments to the new Bill before 
Parliament, were agreed to on Wednesday. 


Glasgow.—At the Westminster Palace Hotel, London, 
on Monday, Lord Balfour of Burleigh heard parties further in regard 
to the arbitration between the T.C. Tramway Committee and the 
Paisley District Tramways Co. re ng the former exercising 
running powers over a mile of belon to the latter com- 
pany. His Lordship gave his award some time ago, but the parties 
were not agreed upon the interpretation of it, so far as it concerned 
the question of the cost of the electrical energy for the running of 
the cars. Lord Balfour intimated that, while he could not make 
any addition to the award in fixing the working expenses which he 
previously allowed the Corporation, he had intended that to those 
expenses would be added a sum to cover electrical energy. 

A proposal is before the Tramways Committee to construct a line 
down Berryknowes Road, connecting the Paisley and Govan cars. 

In connection with the application by nine foremen in the tram- 
ways department, who propose, on the spring holiday, visiting one 
of the most modern car machinery works, to have their travelling 
expenses paid by the department, the Committee have recom- 
mended that £25 be given. | 

The general manager has been asked to report on the lifeguards 
for cars in use in Dundee. 

On the suggestion of the general manager, it has been decided to 
advertise for offers for two motor-cars, for the use of the engineers 
and for offers for three additional motor-tower wagons to replace 
horse wagons. | 


Manchester.—In the course of an address which he 
delivered a few days ago to an association in Manchester, Mr. 
Boyle, the Chairman of the Tramways Committee, теп. 
tioned some interesting facts. The City of Glasgow, 
he said, led the way in the municipalisation of tram- 
ways in 1894. Its example had since been followed by 162 
different municipalities in the United Kingdom. From_ 1877 
to 1901 a private company (The Manchester Carriage and Tram- 
ways Co.) ran the trams in Manchester on lines leased from the 
Corporation, using only horse traction. In about two and a half 
years the Corporation had reconstructed and electrically 
equipped the whole system, extending to 110 miles, and that 
without much inconvenience to the public or interruption in 
the running of the cars. Another car-shed is to be erected in 
Withington Road on the site of the Carriage Company’s old 
depót.. Mr. Boyle described in some detail the precautions 
taken to ensure tho safety of the public and the conditions of 
work of drivers and conductors. As to the financial aspects 
of the undertaking under municipal control, these, he re- 
marked, were highly satisfactory. The Committee paid into the 
City Fund, at the end of the first full year’s working, a sum 
of £50,000, and for the current year this satisfactory payment 
in relief of rates would be increased by about £5,000. Per- 


. sonally he approved of the policy of the Glasgow il Spies 


and would gladly see more money laid aside to pay. off capital 
and interest, in order to provide against the possibility of the 
present plant becoming obsolete. 11186 he thought the tram- 
way system had nothing to fear from the threatened opposition 
of motor omnibuses, it was only prudent to keep in view the 
possibility that something mig t be discovered which would 
depreciate Manchester’s splendid electrical plant. The parcels 
carrying department in connection with the municipal tramways 
is to be opened in April. It has also been suggested that the 
lines should be used for conveying heavy goods from the Ship 
Canal Docks to neighbouring towns, such as Stockport and 
Oldham. This, however, is a matter for future consideration. 
An experiment with motor omnibuses is to be made on Palatine 
Road, between the tramway terminus at Withington and the 
Village of Northenden. On this section (about two miles) the 
Corporation at present runs horse omnibuses only, as feeders 
to the tram lines. The intention is ultimately to extend the 
tramway from Palatine Road to Northenden, and thence to 
Gatley, the terminus of the Stockport system, and to Sale in 
the Altrincham direction. 


North London Railway.—Lord Rathmore told the 
shareholders last week that electrification, as a means of meeting 
the Great Northern апа City Railway competition, was receiving 
the consideration of the board, but at present the directors did not 
think it practicable, owing to the amount of goods treffic on the 
North-London line, and the fact that many of their trains ran over 
the North-Weatern and Great Northern systems. 
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Ormskirk Light Railway.—It bas been decided that 
application shall be made to tbe Board of Trade by the Ormskirk 
and Bouthport Light Railways Co. for an extension to March, 1907, 
for the completion of the light railway between Ormskirk and 
Bouthport. 


South Shields.— At a meeting of the Tramways Com- 
mittee on 14th inst., Alderman R. Redhead asked the members of 
the Committee to give their serious consideration to the desirability 
of adopting motor-omnibuses before committing themselves to the 
more expensive system of electric trams. He emphasised the 
great strides that the omnibuses were makirg and their suit- 
ability for towns like South Shields, and drew particular attention 
to the great saving on the capital cost. He moved that before the 
Committee go into the question of tenders for the proposed system, 
a committee be appointed to go into the motor-'bus system and 
report. Councillor Reay seconded the motion. Counciller Hen- 
derson opposed the suggestion, holdivg that in proportion to their 
carrying capacity the 'buses cost more. The matter was ultimately 
adjourned for future consideration. 


Stirling —The T.C. bas decided not to run electric 
cars of its own. For rome time it bas been considering pro- 
posals to acquire the existirg tramway between Stirling and 
Bridge of Allan and adopt electric traction. At a meeting of the 
Council on Monday a resolution was come to that in view of the 
large eum likely to be required to purchase the undertaking of the 
present tramway compavy, the statutory conditions and restrictions 
that sre imposed upon corporations ownirg and working tramways, 
and the present state of the moniy market, and considering also 
that a large portion of the proposed tramway under any of the 
schemes considered would be beyond the burgh boundary, and so 
outwith the bureh's jurisdiction land rating area, it did not feel 
the time was opportune for putting upon the ratepayers of Btirlir ꝑ 
the lags responsibility which such an undertaking would involve. 
The Council agreed to give every facility to any private company 
that might take up the work. | 


Sunderland.—At the meeting of the Tramways Com- 
mittee on the 20th inst. the following statement was laid before 
the members: 

Income.—Actual income, 1904, £63,067 ; estimated income, 1905, 
£65,002; estimate for 1906, £65,500. 

Exrpenditure.—Actual expenditure, 1904, £36,318; estimated 
expenditure, 1905, £40,482; estimate for 1906, £38,910. After 
allowance for interest, depreciation and renewals fund, the net 
profit figures are:—For 1904, £4,014; 1905, — ; 1906, estimated 
£2,090. Although no figures are given, it is admitted tbat much of 
the increase of expenditure is due to loss on the East End route, 
the balance being made up of various items of increase. 


Urmston.—A committee of Manchester T.C. has recom- 
mended that an agreement should be entered into with Urmston 
U.D.C. for the leasing of the tramway Order for 42 years. 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-French Telephones.— By an arrangement made 
by the English and French postal authorities, telephonic facilities 
between England and France are to be considerably extended. 


Australian Telegraphs and Telephones.— It is pro- 
posed by the Central Administration in Melbourne of the Common- 
wealth telegraph system to utilise the telegraph lines between 
distant cities for telephone purposes, applications (according 
to tho Australian Mining Standard) having already been received 
for telephone services between Melbourne and Warrnambool, 
Ballarat and Hamilton, and Frankston and Somerville. It is aleo 
proposed to establish direct communication between Ballarat and 
Geelong. 


Canadian Telephones.— The New York Eiecirirul 
World says that the Bell Telephone Co. is contemplating an ex- 
tensive invasion of Western Canada, during the coming summer. 
In addition to the company’s present plant, it will erect from 10 to 
15 general stations, and from 20 to 25 sub-stations. The plant will 
be so distributed as to give gocd telephone connection all over 
Manitoba and the more settled sections of the Canadian North- 
West Territories. Connection will also be made with the American 
north-weatern telephone lines, at various points on the international 
boundary, во as to give a good service with Minneapolis and other 
places on the American lines. Mr. L. P. McFarlane, general 
superintendent of the Bell Co., says that the great growth of busi- 
ness has necessitated this extension, which will involve a large 
expenditure of money. He states that the Bell policy is to follow 
the rapid development of the Canadian West with as complete a 
long-distance service as circumstances will permit. 


Exports of Telegraph Cables.—The export trade of 
this country in telegraph cables aud apparatus connected therewith 
continues exceedingly quiet. The shipmente during the first month 
of the year only attained a value of £58,884, which contrasts with 
£177,159 in January, 1904, and £91,077 in the first month of 1903. 


Field Telegraphs.—Capt. E. Molineux, D. S. O., Indian 


Army, bas invented an apparatus for laying field telephone and tele- 
graph wires at a rapid rate from horseback. 


New Atlantic Cable,—The Daily Telegraph correspon- 
dent at New York announces that the Commercial Cable Co. are about 
to lay a new Atlantic cable at a cost of £450,000, and the work is to 
be undertaken by the Silvertown Co. or the Telegraph Construction 
Co., or by both conjointly. Some objection is being evinced to the 


contract being awarded to British firms by many people who 


think the cable should be manufactured in America. 


Portsmouth Telephones.—At the last meeting of the 
T.C., the corporate seal was affixed to a supplemental licence from 
the Postmaster-General for the extension of the municipal telephone 
area, во as to include Wickham, Hambledon, Southwick, ck’s 
Heath and Horndean. 


Telegraphic Interruptions and Repairs :— 
OABLBS, 


INTERRUPTED, 

Trinidad-Demerara (No. 1) ee ee ee ee Aug. 28, 1901 .. ee 
Dominica-Martinique ee m ee ee ee May 7, 1908 ee ee 
St. Lucia-Martinique ee ee ee ee ee May 75 1908 ee ee 
Са enne-Pinheiro se ee ee ee өө ug. 18, 1908 ee ee 
Reissa-Issa (Yemen) Camaran өө ee T Oot. 22, 1909 ee eo 
Tarifa-Tangier oe ee еа oe ee Фе Jan. 18, 1904 ee oe 
Closed { Vladivostok-Nagasaki oe өө ee Fob. 9, 1904 ee ee 
Port Arthur-C fa ee ee oe ee Mar. 9, 1904 oe А ae 


Paramaribo-Cayenne .. "P d» $^ .. July 18, 1904 .. ee 


Jamaica-Colon .. - "P s 9 .. Jan. 6, 1906 aa ee 

Marmaritza-Rhodea ee ев ee se Jan. 80, 1905 ee ee 

Martinique-Paramaribo á ss a ee Feb. 14, 1905 Vs 

Gibraltar-Tangicr ee ee ee ee oe Feb. 20, 1905 ea ee 
LANDLINES, 

Puerto-Barrios .. Ww: © i» We „ July 98, 102 .. eo 

Kertch-Soutehoum ө T ee és .. Bept. 27, 1904 


Rome- Pera. y s s oe ee .. Jan, 27, 1905 ү 4 
Bhamo route beyond Tali .. as as. .. Jan. 15, 1905 .. T 
Newfoundland—all places in the interior oe 
Fao route beyond Bassora  .. T T „ Feb. 18, 1906 .. a 
Pekin-Kiachta ` T T © .. Feb. 18, 1906 .. Feb. 20, 1905 
Telephony in Italy.—Work is in band on the establish- 
ment of a long-distance telephone line between Naples, Rome and 
Turin. 


The Pacific Cable,.—Heplying to a question put in 
the House of Commons last week, the Chancellor of the Exchequer 
said that the amount borrowed for capital expenditure on the 
Pacific Cable was being repaid by a terminable annuity provided 
in the Vote for Telegraph Subsidies and Pacific Cable (Civil 
Service Estimates, Class V., 5). The Colonial shares of the expendi- 
ture are recovered from the Colonial Governments after the close of 
each firancial year. The first instalment of the annuity for the 
repsyment of the borrowed capital was included in the Vote for 
1903-4, and the Colonial share has been received in the present 
financial year. 


Wireless Telegraphy.— In the House of Commons last 
Friday, Major Beely asked the President of the Board of Trade 
whether the installation of wireless telegraphy for life-saving pur- 
poses on the East Goodwin, South Goodwin, Gull, Tonge, Sunk, 
and Cross-sand lightships, as to which arrangements were in pro- 
gress in June, 1903, had yet been ape ; and, if not, at what 
date the work was likely to be finished. Mr. G. Balfour, in reply, 
said that the necessary legal agreement between the Board of Trade, 
Trinity House, and Marooni's Wireless Telegraph Oo., with the 
assent of the Admiralty and the Post Office, had not yet been com- 
pleted. The legal and administrative difficulties had been great, 
as it was necessary to deal with questions affecting wireless tele- 
grapby in this country by legislation and to safeguard the rights of 
the Post Office. He hoped, however, that the completion of the 
agreement would not be long delayed. | 


CONTRACTS ОРЕМ AND CLOSED. 


| OPEN. 
Army Contracts.— The Secretary, War Office, is adver- 


tising for names of manufacturers who wish to tender for army 
requirements. Bee “ Official Notices" February 3rd. 


Austria.—The municipal authorities of Vienna are about 
to invite tenders for the supply of 10 electric motor tramcars and 
100 trailer tramcars. 


Battersea.—February 27th. Coal and other stores for 
the electricity department. Вее Official Notices” February 10th. 


Belgium.—March Ist. ‘The Belgian State Railway 
authorities, at La Bourse, Brussels, are inviting tenders, until March 
Ist, for the supply of the plant required for the electric lighting of 
the railway stations at Chenée, Aguesses and Angleur. 


Croydon.—February 28th. Coal for one year for the 
Electricity Works. See Official Notices to-day. 


Edinburgh.—March 13th. Carbons, meters, boxes, 
troughing and bitumen for the Electricity Bupply Department. 
Bee “Offcial Notices to-day. 


G. W. Railway.—March 13th. Plant (three-phase and 
direct current) for the propored sub-stations and distributing 
centres in connection with the Park Royal generating station. Bee 
" Official Notices " February 10th. 


Glasgow.—February 27th. The Corporation invites 
tenders for an electric light installation, &c., required in the new 
Central Police Office. Specifications and forms of tender at the 
Office of Public Works, City Chambers, 64 Cochrane Street. 

(Continued on page 317.) 
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AN ELECTRICAL REVIEW OF THE 
LOUISIANA PURCHASE EXPOSITION OF 1904. 


By В. BORLASE MATTHEWS, Wh.Ex., А.М.Т.О.Е. 


Tais Exposition closed its gates to the public, after what 
appeared to have been a financially and generally successful 
season. It was the largest, and probably the last of the 
attempte to bring together, at one place and 
time, representative examples of the world’s 
varied industries. Commercial operations 
are being carried out on too great a 
scale, with too many variations, in these 
modern times to permit of anything like a 
fair representation of every class, and thus 
allow of the relative importance of com- 
peting industries being judged. 

The tendency in future will probably be 
to devote such exhibitions entirely to some 
special industry, instead of making the 
hopeless attempt of trying to include every- 
thing in one monster show. The president of 
the St. Louis Exposition, Mr. D. R. Francis, 
in his address of welcome to the members of 
the Electrical Congress, upheld this view, 
and stated that, in his opinion, one of the 
early exhibitiong would be devoted to elec- 
tricity. 

It is extremely difficult to judge of the 
value of such jan exhibition from the exhibi- 
tor’s point of view, as the results are often 
80 indirect and apparently disappointing. 
It is certainly very valuable from the point 
of view, that a certain number of visitors 


Fig. 2.— SWITCHGEAR CONTROLLING Тнвев 2,000-н.р. 
Inpocriox Moros. 


come there on business, and not merely for pleasure, 
and in inspecting the particular things they have 
come to see, their attention is often drawn to other 
devices, which otherwise they might not have come across. 
It also forms a central meeting place for engineers and 
capitalists, enabling manufacturers to get in touch with 
them, and better explain the merits of their particular 


apparatus, 


Ета. 1.— WEsTINGHOUSE 2,000-Н.Р. Тннкк-РнлзЕ Impuction Motor Deivisa i 


“NOBTHINGTON SOBNTRIFOGAL Pomp, 11$trt.t Hron. 


As indicating the state of the arts, the exhibition may 
have been, and undoubtedly was, a success in many depart- 
ments, but this certainly could not be said to be the case with 
the electrical industry. As an exhibition of American pro- 
gress in this direction, it was probably very good, but as 
regards that of the world at large, it could not be considered 
representative. This was, of course, chiefly due to the great 


Fie. 3.—GansraL Evcsorraic THBEB-PHASE INDUCTION 
Мотов ғов Соттон Мил, Dhnriviwo. 


G 
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distance, and also to the high tariffa imposed by the United 
States on imported electrical machinery. 

There were no great electrical developments shown that 
were not to be seen at the recent exhibitions at Buffalo 
and Paris, though the details were greatly improved. It 
seemed almost as if the trust spirit were beginning to prevail 
and hold back electrical development to a certain extent, by 
the manufacturers purchasing inventions that were likely to 
interfere with their existing standards, and then simply 
letting them stagnate, in this way avoiding competition and 
maintaining good prices on their existing specialities. 

The influence of Mr. Т. A. Edison on the American elec- 
 trical industry is very marked, and still maintains a very 
important hold. The Association of Edison Illuminating 
Companies, representing the companies who are licensees 
under the Edison patents, which include the majority of the 
lighting companies in the United States, had brought 
together a very interesting exhibit of apparatus and photo- 
graphs connected with the inventions of Mr. Edison, much 
of which possessed great value on account of its history. 

Amongst the exhibits of special interest were :—the first 
commercial steamship electric lighting plant; the electric 
locomotive and trailer first operated in 1880; the apparatus 
used in. conjunetion with the earliest three-wire installation, 
which took place in 1883 ; a series of early experimental 
incandescent electric lamps mounted on mahogany bases; 
an electrolier, the first ever made, fitted with the original 
lamps, which were placed in the inverted position which is 
now so familiar, but at the time of the design, in 1880, 
was novel; the positive and negative leads were covered 
with red and blue coverings respectively. An old type 
 chemical-meter, was also shown. It is interesting to recall 
that.the first Edison central station for,incandescent electric 
lighting {established in the world! was that erected at 57, 
Holborn- Viaduct, London, in 1881, whichicommencedjopera- 


Fic. 5.—Nationat ErEcTRIO Co. 1,500-kw. GENERATOR. 


tions in 1882. In 1887, 121 Edison central stations were 
supplying current to 330,180 lamps. 

The incandescent lamp is still made under licence from 
the patentee, with the result that the prices are higher than 
in England. A St. Louis incandescent lamp company had 
an operative exhibit, in which each stage of the manufacture 


was explained to the visitor by aid of the phonograph. 
Several of the methods and labour-saving devices used were 
a great improvement on those adopted in European factories 
of a similar nature. 

Very few polyphase motors were shown, since the Tesla 


Fie 4.— WAGNER SINGLE-PHASE ALTERNATING CURRENT 
REPULSION MOTOR. 


master patents, which completely cover such apparatus in 
America, are held by two firms alone, and do not expire until 
next year. There were evidences, however, that a number of 
other firms were preparing to put this class of machine on 
the market on-the expiration of the patents, and then the 
polyphase motor in the United States 
will probably soon attain the prominence 
it already has in Europe. 
The Cascades, which were a very 
attractive feature of the exhibition, 
were operated by a plant consisting of 
three Worthington centrifugal pumps, 
114 ft. high, with 40-in. suction and 
36-in. discharge pipes. These pumps 
were direct connected to 25-cycle three- 


2,000-H.P. capacity, which are said to 
be the largest of their kind yet built. 
Fig. 1 is a view of one of these 
motors. The total capacity of the 
plant was 5,400,000 gallons per hour. 
The motors were remarkable not only 
for their size, but also for their high 
efficiency and for the high voltage at 
which they were operated. Power was 
supplied from the Machinery Building. 
Neither step-up nor step-down trans- 
formers were employed, the power being 
transmitted direct. The primaries of 
these motors, which formed the stationary 
elements, were wound for 6,000 volts 
three-phase, 25 cycles per second, the 
rotor speed being 365 r.p.m. The core 
was slotted to receive the winding, which 
was composed of copper strap threaded 
through partially closed slots, and 
retained in place by the overhanging 
tips of the teeth. The windings of 
: the secondaries were made up of coils 
of copper strap arranged three-phase and 
‚ connected through collector rings of the 
spider type to cast-iron grid resistances. 
Great care had to be exercised in 
starting up motors of such large capacity, 
so that the generating plant might not 
be affected. The pumps were kept filled with water when at 
rest, and connections were made to the city water mains, їп 
order that they might be refilled should they chance to lose 
their water. At starting, the voltage at the generators was 
reduced to about 4,500, being gradually raised to 6,600. 
The large oil-immersed controllers were divided into 54 steps, 


phase Westinghouse induction motors of. 
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and were operated by hand. The starting was done 
throughout the Exposition without accidents, taking 
place very smoothly, the starting current being raised 
very gradualy from about one-half to the normal 
current. Since the motors were situated in a very humid 
place, they were protected against the effects of moisture by 
circulating a continuous current through the windings when 
they were at rest. The switchboard was provided with 
high tension oil-immersed automatic circuit-breakers, and 
with ammeters and voltmeters. An illustration of the 
switchboard and controlling apparatus is given in fig. 2. 
Fig. 3 is a view showing the General Electric Co.'s 
‘three-phase induction motor, specially designed for use in 
cotton mills. The three-phase motor, on account of its 
property of constant speed, has been very successful in 
cotton mills, since the machinery used there is very 
sensitive to variations of speed. The continuous current 
motor has not been 
found so suitable on 
account of its altera- 
tions in speed when 
‘warmed up, and 
for other. reasons. 
Single-phase 
motors, not coming 
under the Tesla 
patents, are manu- 
factured by a 
number of firms. 
Various methods of 
making the motor 
self-starting are 
employed. The 
General Electric Co. 
arrange the winding 
of the rotor so 
that it is left short- 
circuited, with an 
auxiliary winding 
placed проп Ше 
stator, which is con- 
nected to the line 
by means of a 
phase -splitting 
device, consisting of 
а specially-con- 
structed condenser. 
This condenser 
serves the purpose 
not only of pro- 
viding the requisite 
phase difference for 
self - starting, but 
also of compensat- 
ing for the wattless 
current when the 
machine is running. 


The condenser 
consists of tinfoil 
and  paraffined 


paper, and is placed 
in the base of the 
motor. A condenser is, however, rather an expensive and 
objectionable piece of apparatus for practical use, even under 
the best, conditions. 

The Westinghouse Co. employ a short-circuited secondary 
winding without a commutator or other device, and intro- 
duce an auxiliary winding on the primary, depending on a 
displaced phase relation between the currents in the two 
windings, caused by the introduction of a non-inductive 
resistance in the auxiliary circuit for starting. The repulsion 
principle is adopted by a number of makers, the most im- 
portant concern being the Wagner Electric Manufacturing 
Co., of St. Louis, who make a speciality of single-phase 
motors, turning them out in very large quantities, for use 
not only on single-phase distribution systems, but also on 
three-phase, where one phase is used for the motor con- 
nections. This type of motor starts as a repulsion or series 
machine, having a coil-wound secondary provided with a 
commutator ; upon reaching full speed, an automatic cen- 
trifugal device comes into play, short-circuiting the com- 


Fia 6.—ArLIisS-CHALMERS—BuLLOCK 3,500-kw. GENEBATOR. 


mutator segments, and at the same time lifting off the carbon 
brushes, the machine then running as an induction motor. 
The mechanical details seem to be well worked out, and the 
machine appears very efficient. Fig. 4 shows the general 
appearance of this machine. 

A very interesting feature is the development of the 
alternating current single-phase commutator type of railway 
motor as carried out by the General Electric Co. and the 
Westinghouse Co. The former company aim at a con- 
troling system which will permit of the car upon which 
it is mounted being operated by alternating or continuous 
current, while the latter, though prepared to supply appa- 
ratus suitable for either system, prefer to install control- 
ling apparatus designed for the alternating current system 
alone. 
~» From the general extent, comprehensiveness and distribu- 
tion `ofithe exhibits of the) two above-mentioned firms, the 
average visitor is 
led to believe that 
there are no other 
firms of any account 
in the electrical 
industry. These 
firms are so large 
and their under- 
takings extend over 
so wide a field 
that they seem 
almost like small 
trusts, and, like the 
trusts, apparently 
adopt the policy of 
buying out their 
more serious com- 
petitors, The exist- 
ing companies of 
smaller capitalisa- 
tion, however, hold 
an important posi- 
tion in the electrical 
industry, and are 
making their in- 
fluence felt. 

This condition 
of affairs prevented 
the display of a 
number of different 
types of alternators, 
such as were shown 
at the Paris Expo- 
sition. 

The power вег- 
vice plant of the 
Exposition, which 
was described in our 
issues of Aug. 12th, 
1904, and Feb. 3rd, 
1905, comprised two 
Westinghouse and 
two General Elec- 
tric generators of 
2,000 Kw. capacity, 
the two General Electric machines being in the centre. These 
sets ran at 83°5 r.p.m., and the current was generated at 6,600 
volts pressure and 25 cycles frequency. Fig. 5 shows a 
1,500-Kw. generator, built by the National Electric Co., of 
Milwaukee, which supplied part of the power jrequired 
for operating the large pumps, the immense streams from 
which flowed over the ornamental cascades in front of the 
Festival Hall, on the main plaza of the Exposition. Inci- 
dentally, this photograph also shows the unsightly type of 
roof construction adopted, which in many cases interfered 
with the larger exhibits, preventing an unobstructed view. 

The r.p.m. of this set were 83, periodicity 25, and voltage 


6,600. The general design of the machine was such that, 


owing to the good ventilation, the temperature rise did not 
exceed 30° on the armature and magnets in a continuous run 
at full load, and 40° in a continuous run at 25 per cent. 
overload. ‘The field poles were circular in section, which 
allowed of more efficient cooling than was the case with other 
shapes; this shape of pole meant a machine of larger 
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diameter, which would also be more expensive were it not 
for the fact that the designer had not to keep the temperature 
rise во much in view, and во could adopt a cheaper general 
design. А distributed form of winding was used, with open 
slots, which gave a low inductance, and therefore, as the 
load increased, only a small increase of exciting current was 
required. The reacting effects of lagging current were also 
minimised, thus improving the regulation on loads of low 
power factor. 

“The Big Reliable" was the name given to the 5,000-H.P. 
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МУ Fia 7.—Cugris 2, 000-KwW. TuRBO-ALTERNATOR, WITH CONDENSER BENEATH. 


Allis-Chalmers engine and Bullock generator (fig. 6), which 
was used to supply the power for the decorative lighting of 
the Exposition buildings and grounds. The engine was 
remarkable as being the largest single engine yet built for 
alternator driving; engines of this size are usually of the 
twin type, erected one on each side of the generator. The 
capacity of the generator was 8,500 Kw., voltage 6,600, 
cycles 25, 88:5 r.p.m. 

The speed of this set was regulated from the switchboard 


Fra. 8.—HawrvrToN-HorLzwABTH BTEAM TURBINE AND BuLLOOK 1,000-кӯ. ALTBRNATOB. 


by putting in operation a small motor mounted on a lever 
attached to the governor balance weight, which acted as an 
additional weight—by its rotation, sliding itself along the 
lever to the required position. 

It will be noted that all these alternators were of the 
revolving field type, as this is the usual American practice 
for general all-round work, best meeting the requirementa of 
suitability for large currente, very high voltages and varying 
power factors. Good regulation is another feature insisted 
on, which must be carried ont without the aid of any 
auxiliary automatic devices. Also the wave form must 


approach a sine curve. All! of these features are! more 
easily obtained from a machine of the‘revolving field: type. 
The general appearance and design of all these machines do 
not differ very greatly from each other, and so they do not 
offer such an interesting comparison as:was afforded at the 
Paris Exposition. They are, however, an indication of the 
large size of modern electricity generators and prime movers. 
Large as these are, they appeared small alongside the full 
size model, built in plaster, of the armature of the 5,000 Kw. 
Westinghouse generatore built for the elevated and subway 
train service in New 
York City, which was 
used as an entrande 
arch to the main 
service generating 
plant. This armature 
stands 35 ft. high. 

А feature which 
received special atten- 
tion was the turbo- 
alternator. Of these, 
machines were ex- 
hibited of the West- 
inghouse-Parsons, the 
Curtis, the Holzwarth- 
Bullock and the De 
Laval types. 

The Westinghouse 
Co. had one of their 
smallest turbine units 
in operation, namely, 
a 400-Kw. machine. 
They claimed that this 
set. had been kept 
turning throughont the 
whole time the exhi- 
bition was. f open, 
without a hitch. A 
similar machine was 
shown open for in- 
spection, so that the 
construction might easily be seen ; this was a good idea, and 
attracted a good deal of attention. The generator was 
wound for three-phase, 60-cycle current at 440 volte. 

The Curtis turbine, having a capacity of 2,000 Kw. at 750 
r.p.m., and wound for three-phase, 25-cycle current at 6,600 
volta, was of the latest type, fig. 7, having the surface con- 
denser mounted directly underneath and as a part of the 
machine itself, thus greatly economising the space required 
by the auxiliary apparatus. The speed was kept constant by 


aid of electrically-controlled admission ports of the latest 
type. | PER: 
The Hamilton-Holzwarth turbine (fig. 8) was of the 
Rateau type, of 1,500 Hf. P., direct connected to a Bullock 
1, 000-Kw. alternator, running at 1, 500 r. pm. The turbine, 
casing was divided into two parts, one for the bigh- pressure 
and the other for the low pressure steam. In the event of 
an overload, steam could be admitted direct through a 
nozzle into the low-pressure casing. 

A number of turbines of the De Laval type were in opera- 
tion in the Mining Gulch, and one was also shown 
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in connection with the Bullock Co.’s exhibit. These were 
all of small size, as is necessitated by the exceptionally high 
speed at which they run. One of the wheels was shown 
apart from the casing, and it was noteworthy how small it 
was when compared with the output obtained by ite use as a 
rotor. The nicely-finished spiral reduction gears were a 
good example of modern machine work. 

It was very interesting thus to have the principal turbines 
of the present time collected together in this way, affording 
a good opportunity for comparison, The Curtis turbine 
seemed to present the best appearance, possibly on account 
of its height and length being more in proportion than was 
the case with the Westinghouse and Holzwarth types, 


(To be continued.) 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
(Continued from page 312.) 


Gloucester,— March 16th. Boilers, 600-K w. generator, 
condensing plant, piping, feed pump, &c., for electricity supply 
extensions. See “ Official Notices” to-day. 


Hull.—March 1st. Mains and cables for one year. See 
“ Official Notices" February 17th. 


II ford.— February 27th. Coal, meters, cables, lamps, &c., 
for one year. See “Official Notices February 17th. 


Johannesburg.—March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workshop tools, 
for the Municipal Uouncil. See "Official Notices” December 30th. 


King’s Lynn.—February 28th. One 200-Kw. steam 
пасе condenser, pipes, &c. Вее “Official Notices" February 
17th. 


Leeds.—March 14th. Rotary converters, transformers, 
and switchboards for two sub-stations. Bee “Official Notices " 
to-day. | 

Lowestoft.— March 9th. One water-tube boiler with 
superheater, brickwork and accessories, and pipework. See Official 
Notices” February 17th. 


Manchester.—March 6th. Stores, &c., for the Tram- 
ways Department. Bee “Official Notices " to-day. 


Newport (Mon).—March 6th.  300-Kw. continuous 
current tramway generator; 200-xw. continuous current steam 
balancer; one (straight tube) water-tube boiler and superheater ; 
marble switchboard ; extension of switchboard gallery; general 
stores including lamps, carbons, engine room stores and electrical 
stores &c. See “ Official Notices " February 17th. 


Porto (Portugal).—March 15th. The Town Council 
has opened a competition for the concession for the exclusive right 
of working the tramways for the collective transport of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


SNalford.—March 4th. Alterations to batteries. See 
. “Official Notices ” February 17th. 


Shanghai. — March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See Official Notices October 14tb. 


Spain.—March 1st. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until March 1st for the 
concession for the establishment and working of a telephone 
exchange in Albacete. Particulars may be obtained from, and 
tenders are to be sent to, La Direccion General de Correos y Tele- 
grafos, Carretas, 10, Madrid. 


Spain.—March lst. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until March 1st for the 
concession to establish and work an interurban telephone line 
between Barcelona and Martorell. Particulars may be obtained 
ы La Direocion General de Correos y Telegrafos, Carretas, 10, 

adrid. 


South Shields.—March 18th. Boiler, two vertical 
engines and 550-xw. traction generators, and traction switchboard 
for the Corporation. Bee “ Official Notices " February 10th. 

Willesden.— February 28th. Maintenance of telephones 
forthe D.C. See “ Official Notices" February 17th. 

Wimbledon.—March 4th. Stores for the electricity 
department. See Official Notices February 10th. 

Wrerham.— March 10th. Supplies for the Electricity 
Department. See Official Notices to-day. 


Yarmouth.—March lst. Two water-tube boilers, and a 
800-k w. steam alternator. See Official Notices” February 17th. 


—— — с 


CLOSED. 


Battersea.—The B.C. has placed an order with Messrs. 
Babcock & Wilcox, Ltd., for three water-tube boilers at the 
generating station, similar to those already erected there and fitted 
with chain grate stokers, for £3,600. 


Bournemouth.—The T.C. has decided to accept the 
tender of Mesers. J. G. White & Co. to lay the tramway line 
between Pokesdown and Christchurch, at £38,964. 


Dartford.—The U.D.C. has renewed the contract with 
ages Т W. Gibson & Co. for free wiring for a further period of 
x months. 


Glasgow.—The Sub-Committee on Stores of the Corpora- 
n Tramways has recommended for acceptance the following 
offers: 


. The Lorain Steel Co., special track work. 


Messrs. Estler Bros., trolley bases. 

Messrs. Brecknell, Munro & Rodgers, trolley poles. 

J. Patter & Co., Ltd., teak flitches. 

Hadfleld's Steel Foundry Co., Ltd., emery grinder. 

A. Braud & Co., Ltd., canvas. 

Callender's Cable & Construction Co., Ltd., telephones, cable. 


Hammersmith.— The B. C. has received the following 
tenders for cables :— 


Wostern Electric Co. (accepted) zs .. #] 
Callender's Cable & Construction Co., Ltd. 1 
W. T. Henley’s Telegraph Works Co., Ltd. 1 
British Insulated & Helsby Cables, Ltd. ..  .. 1. 
Electrical Co., Ltd. ges as és у» sw I 
Siemens Bros. & Co., Ltd. 1 
St. Helen's Cable Co., Ltd. ee eo ee 

W. T. Glover & Co., Ltd. аа ss VE „„ 1,312 2 


Lancaster.— It was decided at the meeting of the 
Corporation on February 22nd to purchase two additional cars 
from the British Westinghouse Co., at £570 per car; and to accept 
the tender of Mr. W. Constable, of Bradford, for advertisements in 
the cars at £26 per running car. A sub-committee is recom- 
mending the use of motor-omnibuses for districts not yet supplied 
with the electric cars. 


Rothesay.— The contract for the excavations, track and 

ent way work in connection with the extension of the car 

system to Ettrick Bay has been let to Meesrs, Dick, Kerr & Co., 
Ltd., for £15,767. 


Poplar.—The Electricity Committee received the follow- 
ing tenders for the installation of an additional boiler, &o. :— 
Мо, 1 ScHEME. 
Babcock & Wilcox.. m 


[y 
B 
©з ол со м 80088 


. £2,402 


Stirling Boiler Co... ЕА s 2,161 
No. 2 SCHEME, 

Babcock & Wilcox.. ae "m as гә s .. £2,112 

Btirling Boiler Co. (accepted) .. e n d .. 1,960 


For the installation of a pump capable of discharging 10,000 
gallons per hour :— | 


G. & J. Weir, Ltd. (tandem compound) (&coepted).. . £246 
Evans & Co. (beam compound) .. z ia oe S 25 

Clarke, Chapman (tandem compound) ss 
Pulsometer Engineering Co. (compound) a „„ 145 


Sheerness.— Messrs. Johnson & Phillips have secured 
the contract from the Admiralty for two direct-current dynamos for 


the Sheerness Dockyard. 


Varmouth.— The T.C. has accepted the following 
tenders in connection with the Gorleston Tramways :— 
Brush Electrical жане, Co., Ltd., cars, £5,646. 
British Electric Equ pment Co., overhead equipment, £2,357. 


Mesars. Dennis & Co., rail-bonds, £480. 
Messrs, Т. Small & Co., 500 tons granito setts, £1 0s. 6d. per ton, 


Explosion on a Submarine.—The recent accident to 
Submarine A 5, while lying in (‘ork Harbour, was the subject of a 
coroner's inquiry on Saturday last. From the Nae ida evidence 
given, it was surmised that the explosion of vapour was 
caused by an electric spark, although where the occurred was 
undecided. It ap probable that the presence of pon vapour 
was unsuspected by the crew when they operated electrical 
apparatus. . 


Institution of Mechanical Engineers. — In the 
report submitted at the annual meeting held at Btorey’s Gate last 
week, it was announced that the total number on the roll of the 
Institution at the end of last year was 4,477, which showed a net 
gain of 266. During 1904 no fewer than 460 candidates were 
elected. Having regard to the higher standard of qualifications 
now required, the members were congratulated on this increase in 
the numbers. It was stated that the first report by Prof. David В. 
Capper to the Steam Engine Research Committee had been com- 
pleted, and that the Alloys Research Committee, under the chair- 
manship of Bir William H. White, had continued its work at the 
National Physical Laboratory. It was announced that Mr. 
Edward P. Martin (Dowlais) been elected President for the 
ensaing year. 
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FORTHOOMING EVENTS. 


Ш Arrangem —At 5 p.m. Physical Society. 
тш» Со eae Sela ý Р 
At 7.90 p.m. I. E. E. (Manchester Students). 
* Metallography.” 
At 7.80 p.m. N. E. Coast Institution of Engineers and Shipbuilders. 
: . of Electricity to Industrial Purposes," by Mr. J. F. C. 
nell. 
At 8 p.m. Electro. Harmonic Society. 
King's Hall, Holborn Restaurant. 


Meeting at the Royal 


Mr. Buttenshaw on 


Concert (Ladies’ night) at 


Saturday, February 25th.--Association of Engineers in Charge. Dance. 
At 2.30 p.m. 1.E.E. (Students). Visit to the Great Northern and City 
Railway. (Meet at Moorgate Station ) 
At à p.m. Visit to the G.P.O. Central Telephone Exchange. 


Monday, February 27th.—At 8 p.m. Society of Arts. ‘Internal Combustion 
Engines," by Mr. Dugald Clerk. (Lecture III.) 

Tuesday, February 28th. At 7.30 p.m. I. F. E. (Manchester). Mechanica! 
Construction of Steam Turbines” by Mr. W. J. A. London. 

Wednesday, March Ist. — At 7.80. I. E. E. (Students). Discussion on“ The 
Gas Engine r. The Electric Motor for Small Workshop Driving.“ 

At 8 p.m. Institution Civil Engineers. Discussion on “ Surface- 
Condensing Plants, and the Value of the Vacuum Produced.“ by 
Richard William Allen, 

Thursday, March 2nd.--At 8 p.m. Civil and Mechanical Engineers’ Sooiety 
“Engineering Expert Evidence," by Mr. J. F. Reade. 

At 8 p.m. I. E. E. Extraordinary meeting. ‘' Type-setting by Tele- 
graph,” by Mr. Donald Murray. Discussion.) 

At d p.m. Chemical Society. Meeting. 

At 8.15 p.m. Roentgen Society. Discussion on "The Necessity of 
Accurate Measurementin N Ray aud High Frequency Work," To 
be opened by Dr. W. D. Butcher, 

Friday, March 8rd.—At 8 p.m. Junior Institution of Engineers. *' Possible 
Improvements in Locomotive Practice,” by Mr. W. Longland. 

At 9 p.m. Royal Institution. Recent Advances in Wireless Tele- 
graphy," by Mr. C. G. Marconi. 

At 7.80 p.m. N.E. Coast Institution of Engineers. 
present Board of Trade 


LI 


Consideration of 
Regulations for Certificated Marine 


Engineers. 
Saturday, March 4th.—At 7.30 p.m. Glasgow Technical College Scientifio 
society, ''Bteam Generators and their Failures," by Mr. G. Nees. 


Friday, March 10th.-- At 6.45 for 7 p.m. 


1.Е.Е. (Manchester). 
at the Midland Hotel. 


Annual Dinner 


THE ELECTRICAL VOLUNTEERS. 


Tux following orders bave been issued for next week :— 


Monday, February 27.— A" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. 
Tuesday, February 28.—'" B" Com 


pany. Rceruite' drill, 6 p.m.; technical in- 
struction, 7 p.m. 


Medical inspection for recruits and Special Service 
Section, 7 p.m. Lecture on "Electric Lifts," by C. Б. M. Cooper, 8 p.m. 
Wednesday, March 1. — Instructional drill, headquarters, 8 p.m.; plain 
clothes ; rifles without slings. Submarine mining class, 6—9 p.m. Exami- 
nation “С” and. D” Companies for " A" badge, 7.30 p.m. Latest date for 
rendering names of those desirous of attending Easter Camp extended to 

March 20th. 

Thursday, March 2.—'*C" Company. 
struction, 7 p.m. 

Friday, March 8.—'" D" Company.  Recruite' drill, 6 p.m.: technical in- 
struction, 7 p.m. Leoture, Some Interesting Facts about Iron and 
Steel," illustrated by lantern slides and experiments hy Lieut. W. H. 
Merrett, 8.80 p.m. 

Saturday, March 4.—Week-end class, 


Recruits' drill, 6 p.m.; technical in- 


J. H. S. Printers, Captain, 
For O. C. E. E. R. E. (V.) 


NOTES. 


The B. A. in South Africa. — The annual meeting of 
the British Association for the Advancement of Science, is to be 
held in South Africa this year, so that its doings will not excite the 
same interest in the minds of the public at home as they do under 
ordinary circumstances. From London to Cambridge in 1904, was 
a step compared to the journey that will have to be undertaken this 
year. The meeting is to open at Cape Town on August 15th. Moat 
of the officials and members who are undertaking the trip will leave 
Southampton on Saturday, July 29th, but some will start a week 
earlier. The sectional meetings will be held in Cape Town for 
three days, and in Jobannesburg for another three. Including 
visits to a large number of places of interest, the tour will last 
about 70 days. The president for the meeting is Prof. G. H. 
Darwin. Prof. A. R. Forsyth will preside over the deliberations 
of the Mathematical and Physical Science Section, and Colonel 
Sir Colin Boott-Moncrieff will be chairman of the Engineering 
Section. Among the lecturer, for which arrangements have been 
made, will be one on “Physics” by Mr. C. V. Boys, at Cape Town ; 
one by Mr. F. Boddy on ''Hadio-activity " at Durban; one by 
Prof. Ayrton, delivered at Johannesburg, on Distribution of 
Power; and at Kimberley Sir William Crookes will discourse on 
"Diamonds." A fuller account of the proposed doings appeared 
in the Times on February 2nd, 1905. 


The King and the Cables.—We read in the Times for 
Wednesday that the King travelled by motor-car to Windsor Castle 
on the previous day and alighted at the Royal Gardene, where he 
spent some time inspecting the improvements. His Majesty then 
drove through the grounds into the grand quadrangle, around the 
south and west sides of which several labourers were making a 
trench for the reception of the cable which the Western Electric 
d about to lay for the electric lighting of portions of the 

e. 


Appointments Vacant.— Electrical engineer for the 


Government of British Honduras ($1,500); permanent way super- . 


intendent of Blackburn (505); engineer-in-charge (£104) and 
switchboard attendant (30s.) for Bermondsey. 


Nernst Lamps fer Street Lighting.—One of our 
lighting contemporaries seems to be sadly perturbed because the 

ilmslow Council has adopted street lighting by Nernst lamps 
in place of gas lighting. Now we should have thought this a 
small matter indeed, and not worth making so great a fuss 
about, but we must suppose that there has been в reaction in 
gas lighting matters since the excitement of the great exhibition 
and the lack of news relating to gas progress Po dedit com- 
pelled our contemporary to spread itself out at full length about 
u comparatively paltry contract which gas has lost. But we 
should not obfect to our contemporary filling its pages with 
matter of this sort if it would only stick to the true facts of 
the ease, and not hunt about for suggestions that the contract 
has heen obtained unfairly. It pretends to know that “a small 
party " of councillors superficially tested the Nernst lamps in 
comparison with the flat flame and incandescent gas “one 
Sunday night." We, however. happen to know that the whole 
of the councillors were present with the exception of two, and 
that the inspection took place on a Monday. The mistake in 
day ts a small detail, but it seems to represent our contempo- 
rary's standard of accuracy in connection with the whole matter. 
However qualified or otherwise the Wilmslow Councillors may 
be to form an opinion respecting the relative failings of in- 
candescent gas mantles and Nernst electrolytic lamps for street 
lighting. they were all able to see that the estimates showed 
that with the latter they would effect an annual saving of 
£20 las. Aud if we couple this to our contemporary's statement 
that they have “adopted a certainty for an uncertainty ” (vide 
reprint in local press), what more could we ask them to do? 
They get what the gas advocate himself calls a certainty, at a 
reduced cost. Every resident in a street illuminated with 
incandescent gas finds the darkness made visible by broken 
or exhausted mantles at times, wind or no wind. It is this 
“uncertainty "' that Wilmslow has decided to do without. 


Electricity in Coal Mines.—Mr. John Gerrard, chief 
inspector of mines for the Manchester and South-East Lancashire 
district, stated, at a meeting of the Manchester Geological and 
Mining Society last week, that an official code regulating the use of 
electricity in mines had been agreed upon, and would shortly be 
published. Mr. Gerrard (president of the Society) atated that the 
object of the new rules was to ensure a maximum of safety in 
working. The employment of electric current as a motive power 
in and about mines is extending considerably in the Lancashire 
district. 


Institution Notes.—4At a meeting of the Glasgow Local 
Section of the Institution of Electrical Eagineers on 14th inst., 
the discussion on Mr. Maxwell’s paper on Street Arc Lighting 
was continued. Mr. W. A. Chamen, the chief engineer of the 
electricity department, sent a written contribution, in the course of 
which he said that while the gas engineers a few years ago insisted 
that street lighting was a very poor business, they now strenuously 
resisted the progress of electric lighting in our streets. Gas 
engineers contended that although the electric arc gave brilliant 
illumination im its own immediate vicinity, the middle region 
between two arc lamps was poorly lighted, and yet at the same time 
it was evident that they were doing all in their power to imitate 
the electric arc by bringing out a gas lamp of high candle power. 
There was plenty of work for their gas friends todo. Let them 
confine their energies to the side streets where no electric mains 
were laid and substitute incandescent gas mantles for the fiat flame 
burner, so that at any rate the light might be sufficient to prevent 
evening wanderers from coming into accidental collision with the 
lamp pillars. In main streets Mr. Chamen was sure the arc would 


continue to the used. 

At а recent meeting of the Leeds University En- 
gineering Society, Dr. J. T. Nicolson read a paper an 
High-Speed Tool Steel and the Lathes for ite Use." He explained 
that he did not intend to deal so much with high-speed cutting 
steel as with the forces exercised during the operation of cutting. 
He alladed to the discovery that tool steel may advantageously be 
heated up to 2,000° Е. if properly cooled afterwards. He analysed 
the form of a chip cut at dead slow speed, and showed precisely 
what happens at the point of the tcol. Experiment and observa- 
tion show that 70° is the most effective angle of sbarpoess, and that 
to work at high speed, within certain limits, is conducive 
to the life of a tool. At slow epeeds it is the point of the 
tool that does the work, but at higher speeds the point is kept cool, 
and the work is done behind the tool point. The lecturer described 
the dynamometer used in measuring the forces oxercised in all 
directions during cutting. It has been found that stress is conatant, 
whatever the area cut; that the force required to sustain the tool 
when taking a cut depends upon the point of the tocl, quite apart 
from the form of the cut, and that the force does not depend on the 
speed of cutting. Dr. Nicolson then proceeded to give particulars 
of lathes, which be considered most effective and economical. 

Ata meeting of the members of the ham Section of the 
I. E. E. on 15th inst, Mr. A. C. Anderson read a paper on the 
" Application of Electricity to Mines." 

The Leeds Branch of the I. E. E. on 16th inst., heard а paper on 
"Tramways Permanent Way Construction and Maintenance," by 
Mr. James Lord, of Halifax. | 

The annual dinner of the Manchester Section of the Institution 
of Electrical Engineers is to be held on the 10th prox., at 6'45 for 
7 p.m., at the Midland Hotel, Manchester. 


The Electrical Standardising, Testing and Training 
Institution. —Prof. C. A. Carus- Wilson, M.A., M.LE.E., will oom- 
mence ia special course of lectures to the senior students of the 
above Institution on Monday, March 6th, upon “ Direct-Current 
Motor Construction.” | 
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Third-Rail Fatality.—On Monday the body of a 
young woman named Agnes Maughan was found lying stretched 
across the live rail, on the New Bridge Street and Tynemouth 
branch of the North-Eastern Railway between Backworth and 
Monkseaton stations. Deceased was 18 years of age.  Earsdon 
Grange level crossing is situated about 20 yards from where the 
body was found. There were marks of burns on the wrists, but the 
body was not otherwise seriously marked. A train was signalled, 
and deceased was conveyed in it to Monkseaton, where life was 
found to be extinct. 


London County Council. At a meeting of the 
Council on Tuesday, the Parliamentary Committee presented a long 
report in respect of the electric lighting Bills promoted in the 
current session for the purpose of securing large and extended 
powers for supply in bulk, exemption from the purchase clause of 
the Act of 1888, and other,matters. In the opinion of the Com- 


mittee, the powers sought by the companies were such as to con- - 


stitute a serious menace to existing and future municipal supply 
undertakings, and they were persuaded that the magnitude of the 
proposals, the overlapping powers sought, and the general reversal 
of the conditions now applying to London, left the Council no 
alternative bat to oppose the Bills, Although the object of the 
two new balk supply companies might not be to establish a mono- 
poly, it must inevitably result in that, and the existing companies 
had introduced Bills mainly, it would appear, in self-defence. It 
was obvious that a supply for power purposes, and also for the 
lighting of premises furnished with power, could leave in the hands 
of the existing authorities, only the residue of the custom. The 
Committee proposed to report further on the question at a later 
date after receiving reports from the chief officers, and in the mean- 
time petitions were being presented against the Bills. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to readers of the 
FF 


Central Station Engineers.— The Electric Light Com- 
mittee of the Coventry Corporation has reconsidered the appli- 
cation of Mr. J. A. JECKELL, the manager of the Hleotricity 
Department, for an increase of salary, and has decided to adjourn 
it until after tho issue of the balance-sheet for the past year’s trading. 
This is considered by many to be unfair, inasmuch as Mr. Jeckell 
was, at the time of his appointment, distinctly promised an advance 
if he converted the concern from a loss to a profit, and this he has 
accomplished. 

Mr. C. F. Вотгев, A. M. I. E. E., managing engineer to the North 
Metropolitan Electric Power Supply Co. at their Hertford power 
station, has been promoted to a similar position at the Welling- 
borough power station of the County of Northampton Electric 
Power and Traction Co. | 

On Tuesday last week the staff of the Heston and Isleworth Elec- 
tricity Works met to make a presentation to Mr. J. R. Wirsom, shift 
engineer, on tbe occasion of his m Mr. Bond, chief engi- 
neer, asked Mr. Wilson to accept the present, a quarter-chime clock, 
asan evidence of the good feeling which existed in the works. Mr. 
Bykes, chief assistant engineer, asked Mr. Wilson to accept for his 
wife a pair of silver serviette rings, also from the staff. 

Salford T.C., on February 15th, adjourned to the March meeting 
the following increases of salary recommended by the Electricity 
Committee: — Мг. О. D. Татта, electrical engineer, from £700 to 
£750 per annum; Mr. E. Н. L. Dioxson, mains superintendent, 
from £250 to £275; Mr. J. Col Lon, mechanical engineer, from 
£182 to £208; Mr. H. Davipeow, engineer-in-cbarge, from £160 to 

. £170. The following tramway officials’ salaries were increased : — 
Mr. E. Harton, general manager, from £500 to £550; Mr. G. W. 
HALFORD, chief clerk, from £200 to £225; and Mr. О. Н. CHESTER, 
trafic superintendent, from £200 to £220. 

Warrington T.C. has, by 15 votes to 13, rejected a recommenda- 
tion by the Electricity and Tramways Committee, that the salary 
of Mr. J. TELYER, tramways manager, should be increased from 
£120 to £140 per annum. Other recommended increases of salary, 
viz., Mr. F. V. L. MaTTHAIS, electrical engineer, from £250 to £300 a 
year, Mr. F. W. Porss, assistant electrical engineer, from £156 to 
£169, and Mr. W, E. Roos, mains engineer, from £130 to £143, 
were referred back to the Committee. 

Hastings T.C. on Friday decided, on the recommendation of the 
Electricity Committee, to allow the borough electrical engineer to 
ране се articled pupils instead of two at any one time until July 

next. 

The Stalybridge, Mossley, Dukinfield and Hyde Joint Tram- 
ways and Electricity Board bas increased the salary of Mr. R. 
Вглскмови, engineer, from £350 to £450 per annum, and that of 
Mr. F. BcHOFrELD, commercial manager, from £250 to £300 per 
annum. 

Mr. W. W. Arsron, second engineer-in-charge at Bermondsey, 
has been appointed chief assistant engineer to the West Bronrwich 
einige Д 3 hee Н. B. Внотев, third engineer-in- 
charge ermondsey, en promoted to the vacancy caused 
the departure of Mr. Alston. А 7 

Mr. A. W. Емрвон, works superintendent at the Maidstone Cor- 
poration Electricity Works, has left to take up a more important 
meni with the Mexican Gas and Electric Light Co., Ltd. 

Wishaw T.C. has appointed Mr. Emxsr F. Cox, assistant 
electrical engineer at Hamilton, to be borough electrical engineer. 


The Battersea Borough Council appointed, on Wednesday, Mr. 
W. A. Ккым, chief assistant electrical engineer, Battersea, to be chief 
was Mr Kamm. 2 Mr. A. Н. Fetter (Wdinbargh), 19; Me 
was :—Mr. m., , 27; Mr. А. Н. Foyster , 18; Mr. 
John MoMillan (Falkirk), 1. 

. Н. Monrmy Lawson has resigned his present tion as 
assistant electrical engineer to the Bournemouth Corporation Tram- 
ways Department. On Friday, February 17tb, Mr. J. Bulfin, 
borough electrical engineer of Bournemouth, presented Mr. Lawson 
with a gold albert on behalf of the generating station staff. 


Tramway Officials.ä— On Friday last Mr. F. GILL, 
senior cash clerk (who is severing his connection with the Hudders- 
tield Corporation Tramways after 21 years’ service), was presented 
with a gold curb albert with engraved medal attached. Mr. R. H. 
Wilkinson, general manager, presided, and was supported by Mr. 
T. Hartley, traffic superintendent, and other heads departments. 
abr Pogson, motorman, one of the oldest employés, made the pre- 
sentation. 

The Recreation Club, in connection with the Electrical Bogi- 
neers’ Department of the Hull City Tramways, held its first 
smoking concert on Friday, February 17th. Mr. J. WILKINSON, 
M.LE.E., was in the chair, supported by Messrs. W. T. Robson 
(chief assistant engineer), D. Joys, T. Palmer (secretary) and others. 
The chairman said that the future of the tramways in Hull looked 
very bright, and when the proposed extensions were finished, many 
more men would be employed. The toast of “The Mayor" (Alder- 
man F. Larard), who is president of the Club and chairman of the 
Tramways Committee, was responded to with musical honours. 
The club has only just been inaugurated. The attendanoe at the 
concert was 250. 

The Bradford City Council had a lengthy discussion the other 
day, in the course of which a good deal of ill-feeling was given 
vent to on a resolution moved by Mr. Switbenbank that Mr. C. J. 
SPENCRB, the tramways manager, be requested to send in his resig- 
nation, and that another manager be advertised for. Mr. Spencer 
was appointed in 1898 at £150 per annum, and his salary was raised 
year by year, until in 1903 it was increased te £700. From what we 
can gather, the chief offence with which Mr. Spenoer is charged is 
his putting in for the Newcastle appointment. Mr. Spencer’s last 
agreement with Bradford has five months to run. The resolution 
was defeated by 31 votes to 16. Really the ways of some municipal 
councillors are hard to understand. To suggest that a ration 
official may not put in for an appointment somewhere until 
his existing agreement bas run right out is the very height of 
absurdity. | 

The following increases in the salaries of officials in the Tram- 
ways Department are propcsed by the Highways Committee of the 
London County Council :—Mr. J. WaLLING, permanent way engi- 
neer, from £450 to £475 a year on April lst, 1905, and to £500 a 
year on April 1st, 1906; Mr. Н. Уовгву, accountant, from £350 to 
£400 a year; Mr. Н. Ногглмр, paymaster, from £250 to £280 a 
year; Mr. C. R. Jonyson, assistant traffic manager, from £335 to 
£250 a year; and Mr. J. GLOVER, superintendent of claims, from 
£225 to £250 & year. 


General.—On February 13th, at the works of Messrs. 
Willans & Robinson, Mr. RarLPH W. BinkrTT, electrical engi- 
neer to the company, was presented with a watch and a spirit cabinet 
from the staff and workmen as tokens of esteem on his leaving the 
Ferry Works. Mr. G. F. L. Clayton Hast, general manager, made 
the presentation. 

On Thursday, 16th inst, as hon. secretaries to the Musgrave 
Heaphy Testimonial Committee, Messrs. B. G. C. Rassell and 
Albion T. Snell travelled to Brighton, and presented the gold watch 
and chain, album of signatures and engrossed address, to Mr. Mus- 
GRAVE HEAPHY, as arranged at the meeting of subscribers held on 
27th ult. Mr. Heaphy, in acknowledging the presentation, referred 
to the great bonour that was done him by the presentation of such 
an address and testimonial, emanating from both the electrical and 
insurance professions as well as from the Phonix Assurance Co. 
He wished the deputation to express to all concerned the intense 
gratification and pleasure their extremely kind and sympathetic 
action had given him. As long as he lived the address and testi- 
monial would be to him the source of the greatest pride and satis- 
faction. 

It is stated that Mr. ManRcoNi'Ss marriage will take place in 


. London on March 16th at the Roman Oatholic Church of 8t. 


George's, London. 


Obituary.—English electrical men who took part in last 
year's Institution visit to Bt. Louis, will learn with deep regret of 
the sudden death of Mr. E. Н. MorLiN, a well-known American 
technioal journalist, to whom they were indebted for many kind- 
nesses during tbe time of their stay on tbe other side. Mr. Mullin 
was born in County Tyrone, Ireland, in 1859. For many years be 
was engaged in literary work on some leading newspapers in the 
States, but he had a leaning toward technical journalism, in which he 
achieved great distinction. In 1898 he became bead of the Pub- 
licity Department of the General Electric Co. of America. He had 
for many years taken part in the conventions of electrical and 
other technioal bodies, and at the time of the Bt. Louis Inter- 
national Electrical Congress he carried out some excellent organisa- 
tion duties in connection with the special train to 8t. Louis, in 
which the American Institute and so many foreign visitors made a 
circuit of the country. The members of the British иу, recog- 

relation 


Mullin 
January 25th while sitting at home reading. Heart disease was 
the cause. 
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ELECTRICITY SUPPLY ACCOUNTS. 


Tae returns of the Liverpool electric supply 


Liverpool undertaking given herewith, are for the finan- 
Manicipal cial year just completed; asin previous years 
Electricity the department maintained a steady and 

Supply. satisfactory progress. The units sold during 


the past five years have been as follows :— 
1900, 11,564,335 units ; 1901, 20,018,142 units; 1902, 23,186,083 
units; 1903, 26,015,062 units; and 1904, 29,333,623 units. During 
the yearan additional £30,000 revenue was earned with only £1,000 
extra working expenditure; the gross profit, of course, pro- 
portionately benefited, and after meeting financial charges, &2., some 
£44,000 balance remained to the good. This was disposed of, as 
to £16,286 to the reserve fand, £11,290 to renewals, and a con- 
tribution to the rates of £16,934. The total amounts credited to 
reserve and renewals stand at £75,557 and £59,327 respectively. 

An analysis of the working costs is appended below. 

The prices charged are :— Private lighting, 32d. and 3d. per unit, 
for up to and above 3,000 unite consumption per quarter respec- 
tively; power, 2d. and 14d. per unit, on similar terms to the 
lighting; traction, 1'12d. per unit plus 5 per cent. for each 1s. paid 
for coal in excess of 5s. per ton; public lighting, 2d. per nnit. The 
resident electrical engineer is Mr. Alfred Clough, A. M. I. O. E. 


GENERAL STATEMENT. 


For year ending December 815t— 1904. 1908. 
Total capital expended  ... ete 6. £1,718,713 £1,553,808 
Number of units sold— 
Private supply oes T eee 10,069,856 8,697,474 
Public lighting... es Vs . 284,634 274,837 
Traction... TL vs . . 18,979,133 17,042,751 
Total number of units sold ... 29,333,623 26,015,062 
Equivalent No. of 8-0. . lamps connected 483,430 525,812 
Н.Р. of motors connected ... PM is — 4,234 
Number of public lamps ... У as 189 189 
Maximum load in xw. iii 14,093 12,600 
Revenue Account— | 
Gross revenue ... T see vo E236, 404 £206,311 
» expenditure... 982 ea £99,800 £98,775 
[T] profit eee, eee Cee eee £136,604 £107,536 
Average price obtained per unit— 
Private supply ids T 5 3:3d. 3:34. 
Public lighting eee йй ai 208. 2 Od. 
Traction ces -— ixi 116d. 114. 


REVENUE Account FOR YEAR ENDING DECEMBER 31вт, 1904. 
Gross revenue is T ... £236,404 = 194d. per unit. 


Wonks Costs, &c. 


1903. 


1904. 
Gross. Per unit. 


Per unit, 
Coal ees vee eee eee . £36,013 29d. 84d. 
Oil, waste, water and engine room 
stores ssi 88 eae i 5,199 044. 06d. 
Wages incurred in generation and 


distribution... € 885 к 
Repairs and maintenance of build- 
ings, machinery and plant - 


16,828 14d. 16d. 
11.905 10d. 11а. 


Works and distribution costs ... £69,945 57d. 67d. 
Rent, rates and taxes a *. 16,482 144. 11d. 
Management expenses, including | 

salaries of engineer and clerical staff 8,273 07d. 07d. 
General establishment charges, in- 

surance, law, printing and 

stationery ... woe - e 5,150 04d. 05d. 


Total working costs ... . . £99,800 82d. 90d. 


Paorit STATEMENT, 1904. 


Xnterest on loans, &c. oe m iis * £58,775 
Binking fund РИТ бев svi Te .. 38, 382 
Provision for bad debts  ... us ws ia 114 
Balance on year's working... iut Р 44,510 
Interest brought forward ... EN 28 ёз 157 


Gross profit. ... ... £136,604 


CITY NOTES. 


City of Carlisle Electric Tramways Co. 


Tue report for the year ending December 31st, 1904, states that the 
revenue account shows a surplus of £2,949, being a decrease of £68 
as compared with last year; and the balance of profit and loss 
account, after provding for debentore stock interest and debenture 
stock trustees’ remuneration is £1,555. Of this, it is proposed 
to carry £500 to depreciation, raising that fund to £3,068 13s. 6d. ; 
and to carry £1,055. 


later half of the year. 


The car-miles run were 359,756 ; the number of carried 
2,935,002; and the total receipts amounted to £10,718, being 
increases of 25,363 miles run, 129,725 passengers carried, and £435 
in receipts respectively. Although the result of the experiment of 
continuing the 10-minutes' service during the winter bas resulted 
in an increase of traffic receipts, it has caused a larger increase in 
expenses, and the net result being financially во ansatisfactory, the 
directors have felt reluctantly compelled to discontinue that service 
for the early months of this year. 

The revenue account shows an expenditure of £7,765, the items 
being electrical energy purchased £2,508, running expenses £3,758, 
maintenance and repairs £498. The revenue was :—Traffic receipts 
£10,200, parcel receipts £222, advertising receipts £253, sundry 
receipts £8, bank interest £30. This is a total of £10,713, which 
leaves a balance of £2,949, 


Imperial Tramways Co. 


Tux directors’ report for the year 1904 gives the following par- 
ticulars :— 

MIDDLESBROUGH, STOCKTON AND THORNABY ELECTRIC ''RAMWAYS.— The gross 
receipts amounted to £51,097, and the number of 9 carried was 
9,818,849, compared with totals of £49,963 and 9,576,195 in the preceding year. 
The net мон for the year is £16,565. The Bill promoted last session received 
the Royal Assent on August 15th last. Under it the company is empowered to 
conttruct a line of tramway 4 miles 4-70 chains in length, commencing at the 
termination of the company's existing system in Middlesbrough and running 
through the populous manufacturing districts of North Ormesby, South Bank, 
Grangetown and Eston. These tramways, with the exception of a short piece 
of line a quarter of ainile in length, are not purchasable by the local autho- 
rities until 1929, and then only on the terms of paying the fair market value as 
R going concern, instead of the terms laid down in the Tramways Act, 1870. 
The Act also authorises the conversion from single to double track of a portion 
of the company's existing line in Thornaby, near the Race Course, which will 
greatly facilitate the handling of the heavy race and football traffics. In oon- 
nection with this Act of Parliament, the company have entered into an - 
ment with the Corporation of Thornaby, under which the latter have undertaken 
not to exercise any rights of purchase with regard to the existing lines until 
the expiration of the normal period of 21 years from their authorisation, namely, 
jn 1918. Under the company's order of 1897, power was also given to the local 
authoritics, provided they all combined, to acquire the undertaking in 7 or 14 
years, although on terins morc advantageous to the company. The effcct, there- 
fore, of the new agreement with the Thornaby Ccrporation, they being one of 
the authorities, is to render that alternative provision inoperative. 

Loxpon UNITED Tramways (1901) Lrr.—The company's interest in this im- 
portant undertaking has been slightly increased during the past year, and is 
now represented by 44,446 fully paid 5 per cent. cumulative preference £10 shares. 
There is & corresponding increase in the dividends on these shares, which 
amount for the year to £21,185 0s. 1d. net, as shown in the revenue account. 


The company’s net revenue account for the year shows an avail- 
able balance of £41,656, and after payment of interest on the 
debenture stock for the whole year, and interim dividends on the 
preference and ordinary shares in respect of the half-year to June 
30th last, amounting together to £26,168, it is proposed to appro- 
priate the balance as follows:—Dividend at 6 per cent. per annum 
on the preference capital (paid on January 2nd last) £5,700; final 
dividend at 10 per cent. per annum (making 9 per cent. for the 
year) on the ordinary capital (less income-tax), £9,500 ; and to carry 
forward to the next account £287 10s. 8d. The reserve funds now 
amount to £121,871 14s. 7d. 


Neweastle-upon-Tyne Electric Supply Co. 


Tux directors’ report for the year 1904 shows that the total unite sold 
amounted to 17,132,153, which, compared with the previous year’s 
figures of 9,033,625 units, shows an increase of 8,098,528. Of the 
units sold in the past year, 14,000,000 have been sold for power 
purposes, the remainder being for lighting only. The profits for 
the year, including the balance of £1,099 brought forward from 
1903, amount to £62,539, out of which there have been paid:— 
Interest on debentures and loans, £14,957 ; interim dividend», paid 
in July last, of 24 per cent. on the amount called up on the whole 
of the preference and ordinary shares, £14,278; and the balance of 
extra cost in connection with the electrical undertaking purchased 


from the Walker and Wallsend Union Gas Co., £1,500 = £30,035; - 


leaving an available balance of £32,504, which the directors recom- 
mend should be sppropriated as follows :— 

Further dividend of 24 per cent. on the preference shares, and of 64 per cent. 
on the ordinary shares (other than those mentioned below), making total divi- 
dends of 5 per cent. and 8 per cent. respectively for the year = £24,405; divi- 
dend of 84 per cent. on the ordinary shares allotted in connection with the pur- 
chase of the Walker and Wallsend Union Gas Co.’s eleotricity undertaking, 
making 6 per cent. ав per agreement, £1,227; to depreciation account, 26,000 = 
£81,682; leaving to be oarried forward to next year, £872 8s. 11d. 

During the latter half of the year, the North-Eastern Railway 
Co. has been regularly supplied with electrical energy for traction, 
as well as for power and lighting purposes. The amount standing 
to the credit of reserve has been increased by the premiums received 
on shares issued during the past year amounting to £23,470, bring- 
ing it up to £49,020. From this there have been deducted ex- 
penses of the share issue (1904), £409 ; costs in connection with the 
opposition to the Newcastle Oorporation Bill during last Session, 
22, 892; portion of Priestman Power Oo.’s preliminary expenses 
written off, £364; leaving £46,256. Of this amount £25,000 has 
been transferred to depreciation account, in addition to the £6,000 
before-mentioned, leaving a balance standing to reserve account of 
£21,256, which will be increased to £24,772 by a further sum of 
£3,517, representing the proportion of premiums payable with the 
final call on the new shares, which became payable on the 15th inst. 
The depreciation account will, by the additions recommended, 
amount to £131,000. The total expenditure on capital account 
during the year has been £124,242, representing outlay in complet- 
ing the new power station at Carville, as well as other developments 
in the company’s ares. The Oarville station, the construction of 
which began in 1903, "pe into commercial o on during the 

e company has had alloted to it 10,000 
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shares of £1 each, now fully paid, in the Priestman Power Co., Ltd., 
representing one-half of the total sbare capital of tbat company. 
The Priestman Power Co.'s generating station at Blaydon Burn has 
been erected, and is now supplying current; the development of 
the business generally in that district is being pushed forward. An 
agreement has been entered into with the Northern Counties Elec- 
tricity Supply Co., Ltd., by which the working and developing of 
the districts of Whitley, Monkseston, Earsdon and Seghill, covered 
by provisional orders granted to that company, have now been 
transferred to this company. The supply of electricity in Whitley 
and Monkseaton bas been available for some time, and it is expected 
that this area will be a profitable acquisition to the company's busi- 
ness. The payment of £13,685 made to the Northern Counties Co. 
is for the provisional orders, plant, cables, &c., in the above-men- 
tioned districta. 

Tte shareholders will be asked at the meeting to confirm a pro- 
visional agreement which has been entered into for the purchase of 
the whole of the shares issued by the County of Durham Electrical 
Power Distribution Co., Ltd. This scheme, if sanctioned, will 
largely increase the company's output, and, being a matter of 
special importance, forms the subject of a separate report, which 
will be in the bands of the shareholders before the meeeting. The 
additional share capital issued during the past year was, after con- 
sideration by the directors, offered to the shareholders as in previous 
years, when the whole amount was taken up by them or by their 
nominees, the preference shares being issued at a premium of 10s., 
and the ordinary shares at a premium of EI, per share. Repre- 
sentations baving been made to the directors as to the desirability 
of & quotation of the company's shares on the London Btock 
Exchange, an application has been made to secure such a quotation, 
and certain alterations will be necessary in the articles of associa- 
tion to comply with the Stock Exchange rules and regulations. A 
resolation will accordingly be submitted at an extraordinary general 
meeting to be held after the ordinary general meeting. . Larger office 
accommodation baving become necessary owing to the growth of the 
business, convenient premiees were secured, and tbe registered 
office of the company was removed at the end of last year to Royal 
Exchange Buildings, Hood Street. 


Hart Accumulator Co. 


Тнк directors’ report to December 31st, 1904, says that the profit 

was £5,813, and the balance brought forward £5,738. After deduct- 
ing the dividend on preference shares, £138, the balance standing 
to the credit of profit and loss account was £11,413. The directors 
recommend a dividend of 12j per cent. per annum on the ordinary 
share capital, which will absorb £5,000, leaving £6,418 to be carried 
forward. The company’s buildings, plant, tools, &c., have been 
augmented by £4,262, which has been charged to capital, and due 
depreciation on same has been made. The maintenance of the works, 
plant, &c., has been well kept up at a cost of £800, which has been 
paid for out of revenue. 


National Eleetric Supply Co. 


Tus meeting of this com was held recently at Preston, Mr. J. 
Booth presiding. ы A ' 

The CHAIRMAN called attention to the increased bnsiness for the 
year, notwithstanding the depression in trade, necessitating great 
economy on the part of many consumers, and also the bright weather 
in the autumn, when an unusually small amount of artificial light was 
required. The receipts for current amounted to £21,037, as against 
£19,462 in the previous year. They had spent about £300 more than 
before on repairs and maintenance. Rates and taxes had been 
increased from £872 to £1,776. They had made an appeal against 
the assessment, but did not yet know the result. The extra £903 
represented a sum sufficient to pay an extra dividend of 12. id. a 
share on the ordinary shares and ES on each of the founders’ shares. 
Dividends of 4 per cent. for the year on the preference shares and 
be. 1785 share on the ordinary shares for the half-year, making, with 
the interim dividend paid in July, 8s. per share for the year; also a 
dividend of £2 14s. 3d. per share on the founders’ shares, were 


Chelsea Electricity Supply Co. 


Tus annual meeting was held on Wedne at Winchester House 
Mr. J. Irving Courtenay presiding. =ч í 
The CHAIRMAN, in p the adoption of the report, after 
with regret e death of Major-Gen. C. B. Webber, one 

of the original directors of the company, said it was satisfactory to 
be able to report a further improvement in the company's position. 
They were paying j percent. more than the previous year, making 
6 per cent. forthe year. The capital expenditure, £10,820, was 
small, and was partly due to а less expenditure in mains—the result, 
tos certain extent, of the change to the higher voltage. The total 
working costs per unit were practically the same, notwithstanding 
the fact that there was a considerable increase in the amount spent 
on maintenance of plant. The average price of coal during 1904 was 
much the same as in the previous year, the reduction in price 
amounting only to 1 per cent. The increase in the output was 
satisfactory, and this was only partly due tothe foggy weather which 
was experienced in the last two months of the year. There was a 
considerable increase in the use of their supply for motive power, 
heating, and for charging batteries of electric carriages, &c. The 
number of gre ges during the year was 15,424, which was not 
80 good as in 1 when 19,298 lamps were added. The addition, 
» Was about the average of several years past, and the pre- 


vious year's figure was unusually high. The total lamp connection 
at the end of the year was 210,659. The equipment of their gene- 
rating station at Alpha Place had been completed, and there was no 
further room for additional plant in that building. To cope with 
the prospective increase in the demand for a supply of electricity, 
it had become necessary to provide for an extension of their gene- 
rating works on the land adjoining that station, which they had 
already acquired for that purpose under the powers of their special 
Act of Parliament. He would remind the shareholders that, under 
this special Act, they took powers to acquire sites which they esti- 
mated would be sufficient to serve for the extension of their busi- 
ness for many years to come. Some exception was taken to that 
policy st the time, but subsequent experience had amply 
proved that the policy then adopted was prudent and wise. 
To provide for the further generating power that was re- 
quired, the building of a section of a new generating station in 
Manor Street, adjoining the present Alpha Place station, would be 
carried on during the current year, and the chimney shaft for that 
purpose was already well in hand. The equipment of those works 
would follow gradually, and the expenditure on the additional 
plant would only be incurred from time to time as the necessity for 
further power arose. The alterations in their system of supply 
which had been carried out during the last two years had led toa 
marked improvement in the efficiency of their distribution. The 
adoption of a higher pressure of supply had enabled them to 
distribute direct from the generating station over a large portion of 
the area; the considerable losses of transformation at sub-stations 
were thus obviated, and an important saving in capital expenditure 
was also effected. They proposed to continue the development of 
this direct supply system in all cases where it could be done with 
advantage. The work of altering their mains and machinery to 
render them suitable for use at the higher preesure of supply 
was necessarily of a somewhat ditticult nature, as it had to be 
carried out withont any interference with the service to the public. 
Tbe cost of this work, as well as the cost of changing over to the 
200-volt supply the earlier customers who were supplied at 100 
volts, bad been considerable. He was happy to state, however, that 
the great bulk of the expenditure under this head had now been 
incurred, and they hoped to derive in the futare a substantial 
advantage from the alterations which had been carried out. The 
increase in the sale of units was satisfactory, the total being 
3,212,412, or 473,060 more than last year, and the units sold per 
lamp were 15:25, against 14:05. The issue of the debenture stock 
had brought in premiums which, after deducting the cost of issue, 
amounted to £1,664, which had been carried to a debenture stock 
premium reserve fund. As they were aware, the Bill for the 
extinction of the founders' shares upon certain terms bad been 
passed at extraordinary general meetings of all classes of the share- 
holders, and there was no opposition to the Bill in the House of 
Commons. 

Mr. G. N. МАвтїн seconded the resolution, and the report was 
adopted. ME 

Subsequently extraordinary general meetings of the ordinary 
shareholders, and of the bolders of founders’ shares, were held, at 
which the resolution approving of the Bill for the extinction of the 
founders’ shares was confirmed. 


Westminster Electric Supply Corporation. 


Tam ordinary general meeting of shareholders of this company was 
held on Wednesday, at the offices, Eccleston Place, Eccleston Square, 
Mr. B. Boulnoie, M.P., presiding, in the absence through indisposi- 
tion of the chairman, Lord Suffield. 

The CHarnman, in proposing the adoption of the report, said he 
thought they would all agree that it was of a highly satisfactory 
character. They had incieased the equivalent of 8-c P. lamps by 
some 50,000 during the past year, which brought up the total number 
to 711,679, and applications continued to come in at a satisfactory 
rate. The station of the Central Electric Co. at Bt. John’s Wood 
bad been working well during the year, and had supplied a large 
amount of current to them at a considerably lower rate than in the 
previous year. He thought the shareholders would agree that it 
was a wise step which the board took when they associated them- 
selves with the Bt. James’ and Pall Mall Co. in starting a great 
central station in a very central part of London. The Central 
Electric Supply Co. was practically the only bulk supply 
company which existed in London, and they had thought it right 
to promote a Bill in Parliament this year to obtain, if possible, 
additional powers. The future of the Westminster Co. was 
closely allied with that of the Central Co. The Central Co. 
had а large area of ground only partially covered at present, 
and there were opportunities there for erecting more stations 
on a very large scale. The new transformer station at Duke 
Street Gardens was not yet quite complete, but arrangements 
bad been made for a part of the space to be available 
for the engineers, and operations had been going on there since the 
latter part of last year. As to the dividend, he did not think the 
shareholders would complain of the amount to be distributed, and 
he was quite sure they would agree that it was a wise thing to keep 
a substantial balance in hand. Already, from the commencement of 
the year, they bad lowered the price of current somewhat, and they 
believed that in doing that, it would ultimately lead to more 
business. It was, of course, possible that the receipts might at first 
be affected to some extent, and with that idea in their 
minds they had thought it wise to keep a substantial balance 
in hand. He wished to utter a word of warning. He 
did not wish to frighten the shareholders, but he thonght the 
should understand that a ВШ had been lodged in Parliament called 
the Administrative County of London and District Electric 
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Bill, which proposed to supply the whole of London with electricity 
for power purposes. He thought it was very bard that such an 
attempt should be made upon the companies in London who had 
borne the burden and heat of the day, and who had been at con- 
siderabletrouble and enormous expense in bringing their systems to 
perfection for supplying the public with the commodity at a most 
reasonable rate. This company proposed to come in and take all the 
plums and obtain an area over the whole of London for the supply 
of power. When they started, they were placed under obligations 
and reetrictions by Parliament. By the present Bill this proposed 
new company would’ be under no obligations to supply at all, and 
there would be no restrictions for a term of years as applied to the 
other companies. They would also be free from other obligations 
ander which the existing companies were placed when they started 
business. They would oppose the Bill in the interests of the 
shareholders at every point, and would do their atmost to bring 
about its defeat. By the irony of fate, they had now on their side 
the L.C.C. and the municipalities who were also suppliers of elec- 
tricity ; and with the aid of the other electric supply companies in 
London, they hoped to prevent the Bill, which he thought would 
be a great injustice to the existing companies, being allowed to 


pass. 
Mr. W. Havzs Fisumr, M.P., seconded the motion, and the report 
was adopted. 


Northampton Electric Light anid Power Co. 


THE annual meeting was held recently, Mr. F. Н. Thornton, J.P., 
presiding. | 

The ОнАлАїңмАН said the accounts were even better than they 
appeared, for they were allowing £600 more for depreciation, and 
carrying forward £316 against £209. |The report appeared in our 
last issue.) They had greatly improved their machinery. The 
new 5 per cent. preference shares had all been taken up, and the 
ordinary shares had been well applied for. They proposed in the 
near future to pay off the 6 per cent. preference shares, which 
would cost £800 ; and then, when they had a little more money, to 
write off the founders’ shares, which would cost another £1,000. 
The figures would bave been even more satisfactory had trade been 
brisker. With regard to the offer of the Town Council to purchase 
the undertaking, tbat never seemed to be serious, and there was 
never any offer worthy of laying before the shareholders. 

The report was adopted. 


South Metropolitan Electric Light and 
Power Co. 


Tux directors’ report for 1904 shows a credit balanoe.of £16,575, 
which with £5,220, the balance brought forward from the previous 
year, makea a total of £21,795. After deducting £6,324 for interest 
on detenture stock paid and accrued, and for other interest, and 
£1,750 for interim dividend paid on 7 per cent. cumulative prefer- 
ence shares, there remains a balance of £13,721, which the directors 
propose to deal with as follows:— 

Final dividend to December 81st, 1904, upon the amounts paid up on the 
7 per cent. cum. pref. shares, £2,489; to depreciation account, £9,950; to write 
off change-over system in Greenwich account, £825; in reduction of pre- 
liminary expenses account, 21.500; balance carried forward, £6,707—Total, 


£18,721. The business continues to make satisfactory progress, as will be seen 
by the following comparative figures :— 


— ——— ———— —— ———— —— 


8-c.P. (85-watt) "amps. No. of 


Year|, con- Gross |Expenditure| Net 
5 | Increase.| sumers, | revenue. di revenue. 
i £ s d. £ s,. d. E s. d 
1900 14,478 | 14,478 842 | 4,195 2 1 | 4,050 4 2| 144 17 11 
1901 99,449 14,976 746 | 7,806 9 7| 5,658 5 4 2,150 4 B 
1902 44,916 | 16,487 1,234 | 14,334 5 2 | 6,978 18 10 | 7,955 11 4 
1903 60,540 165,624 1,734 | 19,450 1 10 8,409 0 0 11,041 1 10 
1904*| 108,891 | 47,851 2,555 | 28,796 16 6 12,222 0 З |16,574 16 8 


— —— e 


* Including Crystal Palace Co. 's area from June 16th, 1904. 


The company took over the undertaking of the Crystal Palace District Electric 
Supply Co. on June 16th last ; the number of lamps added by the inclusion of 
this area was 29,672, and the accounts submitted include the returns of this 
business from that date. The change of system from direct to alternating our- 
rentin the new area is being carried out as rapidly as possible, and should be 
completed before the end of the present year, when the company will benefit by 
more economical working. The Urban District Council of Beckenham have 
served notice on the company, exercising their statutory right to purchase a 
small portion of the new area, and tbe purchase price is now being adjusted. 
In accordance with the authority conferred by a special resolution passed 
March 15th, 1904, the directors proposed to the debenture stockholders to sur- 
render their extended right of conversion into preference shares and allow the 
stock to be increased to an amount not exceeding the issued and paid-up share 
capital forthe time being, receiviog as consideration for these concessions the 
following rights :—(1) To exchange at once into preference shares at par; (2) to 
receive new debenture stock equal to 25 per cent. of the amount not so 
exchanged. The arrangement has since been carried through, and the amount 
of the consideration, lesa the net premiums received on a subsequent issue of 
Frente shares, has been oarried toa suspense account in the balance-sheet. 

he effect of the arrangement will be a saving of about £1,300 per annum in the 
prior charges. During the year a further £50,000 44 per cent. debenture stock 
and 80,000 preference shares of £1 each, were offered to, and subscribed by, the 
poy oe The directors have appointed Mr. William May as an additional 

irector. 
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National Telephone Co, 


Tae directors report that the income accrued ic. respect of the 
business of the half-year ended December 31st, 1904, amounts to 
£1,033,706, as compared with £941,260 for the corresponding period 
of 1903, being an increase of £92,446. The working expenses forthe 
half-year amount to £591,636, as compared with £527,284 for the 


corresponding od of 1903, being an increase of 464, 352. The 
net result for the half-year (after deducting the Post Office royalties 
amounting to £95,195) is a profit balance of £346,875, as compared 
with £327,739 for the corresponding period of 1903, being an 
increase of £19,136. The rentals carried forward for unexpired 
terms of running contracts, amount to £889,578, as compared with 
£827,164, at the corresponding period of 1903, being an increase of 
£62,414. Out of the available balance of £274,058 shown by the 
net revenue account the board will recommend the payment 
for the balf-year of a dividend at the rate of 6 per cent. per annum 
on the first and second preference shares, 5 per cent. per annum on 
tbe third ре shares, 6 per cent. per annum on the preferred 
stock, and 5 per cent. per annum on the deferred stock, less 
income-tax, in all cases. The board also propose to transfer 
£115,000 to the reserve fand, and to carry forward the balance 
of £10,141. The sum of £402,101 has been expended on 
capital account during the half-year in the erection of 18,625 
additional exchange and private stations, and in the constraction 
of underground works. The board after protracted negotiations 
have arrived at an agreement with the Postmaster-General for the 
sale to him on December 3186, 1911, of the undertaking of the 
company, which agreement is subject to the approval of 
Parliament, 


Edwards Air Pump Syndicate. 


Tux directors’ report for the year 1904 states that the royalty 
income was £9,489, as compared with £7,493 for 1903, an increase 
of £1,996. The ordinary expenditure was £3,700, baing an increase 
of £572 on tha previous year. The revenue from royalties during 
the past year shows a satisfactory increase due to steady develop- 
ment of both the home and foreign business of the syndicate. The 
royalties from foreign countries amounted to £2,216, or 23 per cent. 
of the total royalties for the year. During the past year 1,046 
pumps were booked; of this number 626, or 60 per cent., were for 
land installations and 420, or 40 per cent., were for use with marine 
engines. 

The depression in shipbuilding continued during 1904, but there is every 
prospect of renewed activity in this branch of industry during the current year. 
A large number of Edwards pumps have been fitted in connection with turbines 
of the Parsons, Curtis and De Laval types, and extremely good results have 
been obtained. Eleven turbine steamers have been fitted withthe Edwards 
pump. The British Admiralty have adopted the Edwards pump for all the 
electric lighting and power plants with which the Government dockyards in 
various parta of the Empire are now being equipped. Over 1,500 steamers have 
now been fitted with the Edwards pump, and it has been adopted for more than 
900 of the principal electric lighting and traction stations in Great Britain and 
the United States. 

An interim 5 per cent. dividend was paid in July, absorbing 
£1,014, and there has been set aside for capital redemption fund, 
42, 250; equalising dividend account, £500; investment reserve, 
£147; and depreciation, £56. It is proposed to pay a further 
dividend of 10 per cent., making, with the interim dividend, 15 
per cent. for the year, absorbing (less tax) £2,029; leaving to be 
carried forward, £549, 


Baker Street and Waterloo Railway Co. 


Tzu half-yearly meeting of the shareholders of this company was 
held on 16th inst. at Hamilton House, Victoria Embankment, Mr. 
Tneodore Julius Hare presiding. | 
Ia proposiog the adoption of the report, the CHaIRMAN said that 
the expenditure on capita! account during the half-year had 
amounted to £173,133. The estimate of further expenditure on 
capital account was £1,706,895, of which about £600,000 would be 
disbursed during the present half-year. The assete amounted to 
£1,789,895 17s. 9d. Their works between the Elephant and Castle 
and Harewood Avenue were nearing completion. The ruuning 
tunnels were completed between those points and all the 
tunnels were completed except one at the Elephant and 
Oastle, and halt the permanent way had been laid. The 
underground work at the stations was progressing, and 
some of the buildings above grouad had been commenced, and 
should be fioished in good time, as the weather was not now 
likely to interfere with building work. At the depót the work 
generally was well in hand, and the shops aud carriage sheds were 
well on towards completion. West of Harewood Avenue, in the 
Paddington direction, the land for the stations at Lisson Grove 
and Edgware Road had all been purchased, and had been in the 
possession of the contractera for some time. At Edgware Road one 
of the lift shafts and the stair shaft had been sunk, and the running 


. tunnel was being driven from this point eastwards. An interchange 


subway had b»en arranged with the Great Central Railway Co. 
between their Marylebone station and that company's Lisson Grove 
station. In view of the fact that the Great Central Co. would 
shortly be running trains iato their Marylebone terminus over some 
80 miles of suburban lines, the exchange of traffic with this com- 
pany should before long be of considerable magnitude. As regarded 
equipment, work preliminary to fixing the lifts had been started, 
several of the stairways had been placed in position, and the arrange- 
mente for secondary lighting, ventilation and signalling were well 
in hand. The high-tension cables from Earl's Court along the 
District Railway to the sub- stations on this company's line were 
now three quarters complete; 18 trains, composed of two motor- 
cars and four trailer cars, also trucks, motors and controlling 
apparatus were on order, and delivery should commence in May. 
They expected to bave the line between the Elephant and Castle 
and Baker Street ready to open for traffic before the end of this 
year, and they were satisfied that, when completed, they would have 
a first-class undertaking, with all the most up-to-date improve- 
mente, so that it would not only be safe, comfortable and cheap 
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for the travelling public, but capable of being worked at very 
low cost, and further in view of the exceptional facilities it would 
give as a through North and South route, and considering the large 
number of points at which it would exchange traffic with other 
railway systems, there would be a very large number of passengers 
indeed carried on it. Mr. Stephen Sellon, one of the leading tram- 
way experts in this country, who was exceptionally competent to 
form an opinion, estimated the number of passengers at 35 millions 
annually. They had, doubtless, neticed that Messrs. Speyer Bros. 
had the previous day offered for sale £500,000 of this company’s 
4 percent, debenture stock which they had purchased from the 
Underground Electric Railways Co. of London, the contractors. 
This issue was most successful, and the applications were so 
numerous tbat the lists were closed in the afternoon instead of 
being kept open till the following Baturday as originally intended. 
A Bill had been deposited in Parliament seeking power to alter the 
arrangement of the subway at Trafalgar Square, and the subway at 
the Elepbant and Castle from their station to the City and South 
London station, and for additional time for the completion of the 
works and purchase of land. Representations having been made 
to the board by the financiers interested in this undertaking, that 
it would greatly facilitate dealings in the stock and improve its 
market value if the company could issue debenture stock certificates 
to bearer, clauses had: been included in the Bill with this object. 
Several Bills had been deposited affecting this company, and they 
were being carefully watched in their interest. The Royal Com- 
mission on London Traffic had not yet issued its report, and it was 
at present doubtful if any of the Bills for new tube railways would 
be proceeded with this Session. 

Sir Атаввнон WEST seconded the motion, and the report was 
adopted. 

Subsequently a special meeting was held, when resolutions were 
carried approving of two Billa which the company is promoting in 
Parliament. 


Telegraph Construction and Maintenance Co. 


Tum report for 1904 shows a net profit of £48,825, after charging 
interest on debentures. To this must be added £120,483 brought 
forward from last year, making a total of £169,309. The directors 
propose to distribute a dividend of £1 4s. per share, being at the 
rate of 10 per cent., and making, with the amount already paid, a 
total dividend for the year of £1 16s. per share, or 15 per cent., 
leaving £102,079 to be carried forward. Various lengths of cable 
have been manufactured, and sundry cable-repairing operations 
have been carried out, but the work generally has not been on во 
extensive a scale as during the past few years. Advantage has 
been taken of the elackness of work to rebuild a portion of the 
factory at Greenwich and to introduce improvements there which 
will add to the efficiency of the works. The directors have con- 
tracted for the building of a new cable-steamer. She was launched 
in the Tyne on November 22nd, and is named Cambriu. Her 
tonnage is 1,955. 


Oxford Electric Co. 


Tux directors’ report for 1904 says that the revenue account shows 
a profit (including £831 brought forward) of £11,803. After pro- 
viding £2,051 for debenture and other interest and writing off £608 
on account of hire-purchase installations, the balance available for 
dividend is £9,144, which the directors propose to appropriate as 
follows:—In payment of a dividend at the rate of 7 per cent. per 
annum, free of income-tax, on the share capital rankiag for dividend 
(whereof 24 per cent. was paid in September last), £5,775, aud in 
adding £2,470 14s. 8d. to the reserve and renewal of plant account, 
which will then amount to £8,500; the balance of £898 10s. 7d. to 
be carried forward to next year's acoount. It is estimated that at 
December 31st last there was the equivalent of over 65,000 8-c P. 
lamps connected to the mains. The number of Board of Trade units 
sold during 1904 was 13 per cent. larger than in the previous year. 
The new capital has been expended principally in erecting addi- 
tional building’ for new machinery to meet the increased demand 
for current, in providing three transformers, and extending the 
supply mains in Banbury, Woodstock, Iffley and South Park Roads, 
and St. Olement's and Walton Streets. 


Marconi’s Wireless Telegraph Co. 


Tur annual meeting of this company was on held the 16th inst., at 
River Plate House, Finsbury Circus, E.O., Colonel Sir Charles Faan- 
Smith, K.O.B., in the chair. 

In moving the adoption of the report, the CHarBMAN said that 
there was not very much to cali for notice in of the bslance- 
sheet, whicb, however, differed slightly in form from tbat of the 
preceding year. They bad shown at par value the shares which the 
company possessed in the affiiiated companies, the acquirement of 
which had cost them very little money. After deducting the cost 
of the Cape Breton station, the cost of establishing the trans- 
Atlantic communication and the amount apportioned in respect of 
patent rights transferred to associated companies, they had treated 
the balance as reserve, which resulted in a valuation of all their 
holdings in associated companies acquired under agreements, at a 
cost only of £63,745 on the debit side of the account, they had from 
the share premium account deducted the debit balance of £21,850, 
shown in the last year’s account. The profit and loss account would 
show them that, for the year under review, which ended September 
goth, 1904, they bad made a net profit of £12,681 58. 3d., and 


although that result had called forth some criticism on the part of 
one or two of the journals connected with the cable interests, the 
direetors did not consider it as being other than satisfactory. In 
1902 they made a profit of £5,489 8s. 3d.; in 1903, of £10,607 
78. 8d., and this year, £12,681 5s. 3d. In 1902 they received а 
subsidy of £16,000 from the Canadian Government ; and in 1903 a 
sum of £20,000 from the British Admiralty. Critica of their 
balance-sheets for those years pointed to those payments as excep- 
tional. In the year under review they had received no similar 
payments, and the profit of £12,681 might, therefore, be considered 
as the more satisfactory, and as indicating a general expansion of 
the business from sales and royalties, without any payment which 
might be regarded as exceptional. It was not, of course, claimed 
that the Marconi wireless system was at present in full 
working order as a profit-earning concern. It was in the 
same process of development which a gold mine had 
to pass through before it could be worked up to its full 

ucing powers. What the company had hitherto accomplished 
had been the laying of the basis of future operations on so sure a 
foundation by the contracte they had with various Governments and 
companies that they were ina position to which no other system, 
even if successful asan invention, could attain. In that connection 
it might be useful for those who read the criticisms that appeared 
in the newspapers, to reflect upon what was the actual position of 
affairs. It was, of course, necessary for newspapers to put before 
their readers all details regarding the various inventions which 
might enter into competition with the Marconi system. Their 
chances of success were dwelt upon, their merits eulogised, and he 
saw no objection to that. But what were the practical results ? 
In Italy, Germany, Franoe, and other countries they heard a great 
deal of the inventions for wireless telegraphy which had been 
patented by subjects of those countries; but in Germany the 
Marconi system held the field upon the German liners, while the 
Italian Government had not only embodied the system in the public 
telegraphic service, but Italian men-of-war and other vessels were 
equipped with their apparatus, and the French liners, ships of the 
American Trust, Dutch shipe, and Canadian ships, all carried the 
Marconi apparatus. In England H.M. Post Office was now, he was 
happy to say, in close alliance with them, and the British Admiralty 
had adopted their apparatus for use throughout the entire Navy. 
At present the Marconi system was, so far as they knew, the only 
one that was generally utilised for commercial purposes, and he 
could safely assert that so far as long-distance work was conoerned, 
it was the only one which had shown any practical results. With 
those facts in viéw, with the knowledge of the contracts into which 
they had entered with foreign Governments and with intluential 
companies in many countries, the directors felt that, while by no 
means neglecting or deprecating tbe value of the criticisms that might 
be showered upon them, they could afford to await confidently the 
results in the near future which were likely to afford ample compensa- 
tion to the sharebolders for their patience, which the directors fully 
appreciated. The directors were aware that some of the share- 
holders had at times expected more detailed information as to the 
business. There were, however, many contracts with Governmental 
and other bodies which were stepping-stones to more important 
arrangements, and of which it was impossible to publish details, or 
at times even to announce their completion. Such announcements 
might prove prejadicial to further developments. The chairman 
then proceeded to review the report, and in doing so, said that tho 
company believed themselves now to be on the brink of completing 
the machinery necessary for a regular trans-Atlantic commercial 
service, aud in view of that fact it was deemed advisable to put 
before the sharebolders an estimate of the earnings of a single pair of 
stations in a year. The figures had been furnished by their 
scientific advisers, and it was competent for anyone to form his own 
conclusions as to whether or not the amount of £56,000 per 
annum, the amount set forth in the estimate, was correct or other- 
wise. In that connection he would point out that the small 
capital involved was a most important factor, for whereas 
the whole issued capital of the company was only about 
£250,000, the cost of a single cable between England and 
America was probably not less than £800,000. The agreement 
with the Postmaster-General had already borne fruit in the 
notification by the Post Office that on the 1st of January last 
messages from the United Kingdom could be transmitted from 
postal telegraph offices to ships at sea by the company’s shore 
stations. On the occasion of the recent tempo breakdown of the 
cable system between the Bcilly Isles and the main-land, they were 
asked by thé Post Office to carry on communication by means of 
their system. This they gladly consented to do, and with complete 
success. They awaited the result of the discussions of the proposed 
Berlin Conference with complete confidence, and did not anticipate 
that the decision of the conference would prove injurious to the 
material interests of the company. In conclusion, the chairman 
referred to the success of the meteorological service, and expressed 
regret at the retirement of Mr. Mooney. 

Signor Marcon! formally seconded the motion. 

Mr, O'Brian, a shareholder, asked how it was that no mention 
was made in the report of the litigation with the De Forest Co., 
and aleo what was exactly meant by “ Directors’ fees, £3,000”: 
what proportion of that amount did the directors actually receive ? 

Mr, OHAMBEBS, another shareholder, asked if the code was com- 
pleted, and if so, was it in пзе? 

In reply, the CHAIBMAN said that it was a very wise rule not to 
talk about legal proceedings while they were in progress. As a 
matter of fact, they were not in litigation with De Forests, it was 
the American Oo. As to the directors’ fees, he did not think that 
1 matter was quite regular. The code was completed, and was 

use. 

A vote of thanks to the chairman concluded the proceedings. 
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Lanarkshire Tramways Co.— The report for the half- 
year ended December 31st shows receipts £18,315, and expenses 
£9,705, leaving £8,610. To this is added balance brought forward, 
£2,042, less contributions payable to local authorities £207, and 
interest on debentures £608, leaving £9,837. Of this amount 
£2,500 has been placed to reserve for depreciation, and £1,527 has 
been written off. The directors recommend a dividend at the rate 
of 5 per cent. per annum for the half-year, carrying forward £823. 
The capital expenditure has been increased by £14,836, which has 
been expended mainly on the power station, 10 new cars and 
permanent way (Larkhall extension and doubling track ia Brandon 
Street). Ten new cars were put in service in July last, and a con- 
siderable increase in the traflic receipts has resulted. The track in 
Brandon Street has been doubled, and half the cost of taking up 
and slewing the original single line has been written off. 


Newcastle and District Electric Lighting Co.—The 
report for the yearended December 31st, 1904, states that 3,259,389 
unita of electrical energy bave been sold, as compared with 2,649,841 
units in the previous year. The gross earnings for the year amount 
to £17,095, and after paying the interim dividend and interest on 
debentures and loans pertaining to revenue account, the directors 
recommend a dividend at the rate of 8 per cent. per annum for the 
half-year ended December 31st, which, together with the interim 
dividend paid in August last, makes 74 per cent. for the year, 
carrying forward £370. The directors feel that the capital of the 
company is not evenly divided as between share capital and 
debentures, no preference shares having been created by the eom- 
pany. A proposal was therefore to be submitted at the annual 
meeting with reference to an increase in the debenture issue. 


Chatham and District Light Railways Co.—The 
report for the balf-year ended December 3186 last shows 
receipts £16,381, and expenses £10,029, leaving £6,352. To 
this is added £745 brought forward, making £7,097. The 
directors recommend a dividend at the rate of 3 per cent. per 
anpum on the ordinary shares for the balf-year, carrying forward 
£1,700. The short extension line to Rochester was opened for 
public trafic on December 22nd last, and a substantial increase in 
the receipts has resulted. The agreement between the Kent Elec- 
tric Power Oo. and this company has fallen through. The special 


deposit account of £3,000 ras been transferred to reserve for 
depreciation. 


Northallerton Electric Light and Power Co.—The 
annual report shows a profit of £318, as compared with £263 last 
year, and after paying £247 2s. 2d. interest on loans and debentures, 
and depreciation on motor-meters and free-wired installations, 
there is a credit balance of £71, as compared with a credit balance 
of £14 the previous year. The units sold to private consumers were 
10,033 in excess of last year, and the horse-power of motors connected 
to the company's mains is now 57, as compared with 49 in the 
previous year. 

W. T. Henley's Telegraph Works Co.—Subject to 
audit the directors have decided to recommend a dividend for the 
year ending December 31st, 1904, on the ordinary shares of 15 per 
cent., less income-tax, including the interim dividend of 5 per 
cent. paid September lst last. The division for the previous year 
was also at 15 per cent. per annum. 


Crossley Bros,—The report for 1904 records a satis- 
factory year's tradiog in all departments. The profit for the 
12 months amounts to £83,177, and the directors now propose to 
pay a further dividend for the second half of the year at the rate 
of 12 cent. per annum on the ordinary shares (making 11 per 
cent. for the year), leaving £19,051 2s, 6d. to be carried forward. 


Company Law.—The name of Mr. Felix Schuster 
(Governor of the Union of London and Smith's Bank) should have 


been in the list of members of the Committee mentioned in our 
laat issue. 


Calcutta Electric Supply Corporation, Ltd.—The 
number of units delivered to consumers during the four weeks 
ending January 27th, 1905, was 199,288, compared with 124,324 in 
the corresponding four weeks in the preceding year. 


Stock Exchange Notices,—The Committee has ordered 


the undermentioned securities to be quoted in the Official List :— 


Auckland Electric Tramways Co., Ltd. Further issue of £85,100 5 per cent. 
first mortgage debenture stock, redeemable. 

Metropolitan Railway Co.---Provisional certificates (partly paid) for £750,000 
84 per cent. convertible preference stock, 1904 (second issue). 


Western Telegraph Co.— Interim dividend Эз. per 


Bhare (at the rate of 6 per cent. per annum) for the quarter ended 
December 31st. 


STOCKS AND SHARES. 


Wednesday Evening, 
Втоок Exchange business has advanced in a remarkable manner 
during the current month. Investors are unloosing their purse- 
strings with a freedom that lifts prices in all directione. Only the 
mining markets are disconsolate, deserted of the public, and the 
erstwhile popular gambles in the Kaffir Circus fail to show the 
buoyant tone noticeable amongst the investment sections. Yet 
money bas not become really cheap up to the present, although it 
was said that the Bank Rate must go down this week. The Stock, 


Exchange has such a knack of discounting good and bad events, 
that a set-back may occur if the anticipated fall in the Bank Rate 
happens. 

Our price-lists over leaf show more rises than they have done for 
many a long day. One excellent sign about the revival (if the 


Albert Hall will pardon the use of the word) ie the public demand 


for such shares as Callender's, Henley's and India-Rubber. These 
Industrials have jbeen overlooked for eo long that their return to 
favour is a sure sign of public re-awakening to the merits of sound 
investments. Callender's are £1 better at 102; Henley’s 30s. up at 
12$ on the dividend, and India-Rubbers bave risen 10s. to 16. Brush 
issues hardened, the Second Debentures adding another 2 pointe, but 
Cromptons are 4 down at 21. Fresh demand for Babcock & Wilcox 
raised the price to 43, and it is eaid that a 20 per cent. dividend is 
to be paid. Westinghouse Preference went a trifle better to 2$. 
The new 7 and 6 per cent. Preference shares of tbe British 
Aluminium Co. are quoted at 4? and 5 respectively, representing a 
rise in the old shares of 10s. on the week. "Telegraph Constructions 
are better at 36, despite a poor report. 

Shareholders in the old London and Globe Finance Corporation 
will have noticed with mixed feelings the cordial reception 
extended to the 4 per cent. Debenture stock of the Baker Street 
and Waterloo Railway, of which we have already given particulars. 
The concern proved a terrible white clephant to the Whitaker- 
Wright parent, but in these latter days the public tumble pell-mell 
over one another to acquire stock whose security is scarcely of the 
highest rank. A premium of 3 points is established over the issue 
price of 96, and the applicationa were so large as to necessitate a 
very small allotment in proportion. 

Central London Ordinary and Preferred both show rises of 2 per 
cent., although the Deferred has not moved. City and South 
London recovered à to 45, but Metropolitan Consolidated is steady 
at 96, Districts being about 42. East London has been done at 53, 
and the company’s Second “B” Debenture sticks about 38. Great 
Northern and City Preferred shares are 62; Great Northern and 
Piccadilly Ordinary remain at 9. 

Electricity Supply descriptions are somewhat disappointing in 
their indifference to the generally strong tone of the! markets. 
London Blectrics are 3 better at 2+, but South Londons at 41 have 
lost a similar fraction. Metropolitans advanced to 182, but fell 
back again to 183, while Westminsters are ł better at 133. 
A trio of Debentures rose a little, but Smithfields 4 rer 
cent. Debenture stock at 81 has given way 3 points. 
Charing Cross Ordinary are down 4 to 8}, and the Preference 
à to 58, the report being considered disappointing as regards the 
City undertaking. County Ordinary are à better at 9j. The 
Chelsea meetings (three being held in about half-an-hour) were only 
remarkable for their pacific nature. Very different to this) colour- 
less tale is the record of the Telegraph section. Most of the active 
stocks and shares are better, and the demand for Debentures gives 
no indication of slackening. Amazon Telegraph shares, which 
hardly ever move, are 15s. higher at 2, business having been trans. 
acted at 12. Anglo-American Telegraph rose 1, the Preferred 3, 
and the Deferred à, to 60, 107 and 135. We maintain our pre- 
viously-expressed opinion that the Preferred is a fair speculative 
investment. West India and Panama First Preference are 10s., and 
the Second Preference 15s., up, the prices now being 82 aud 83; 
comparing with 73 and 7 afortnightago. West Indian prospects are 
the cause of the rire. The Eastern group is also good, China shares 
being dibetter at 143, and Eastern Ordinary 2 up at 1414. Direct 
United States rose 2, and Great Northerns j, the improvements in 
practically every case being due to peraistent invéstment eupport, 
Globe Telegraph and Trust Ordinary rose 3 to 10j, sympathetically 
with the rises in issues in which the company hold interests  Sab- 
marine certificates are two points firmer at 1244, and everything 
connected with the American market is touched with tho infectious 
glamour of bullishness. The Commercial Cable Co. is about to lay 
& fifth line of its own across the Atlantic. 

Smart falls took place in National Telephone Daferred and Pre- 
ferred upon publication of the Government's agreement with the 
undertaking. The Deferred has given way 4 to 106, proprietors not 
liking the phrase “ Tramway Terms” any more than the policy that 
it represents. The Preferred quickly got over its weakness, and is 
actually better at 111. United River Piate Telephones jumped 
4 to 74, and Chili Telephones at 6j are à higher. Telephone of 
Egypt 44 per cent. Debenture is quoted 101 to 104. 

In the Traction market business is steady, but without alterirg 
prices to any extent. The Imperial Tramways dividend, making 
9 per cent. for the year, caused no change in the price, which stays 
about 19 to 20. London United Preference fell, on the report, to 
103, and there is a good deal doing in Calcutta Tramway shares 
about 8%. Dublins are 134, Belgranos 3$, and Anglo-Argentine 
Ordinary 8,’,. British Electric Preference are à down. London 
United shares should, in our opinion, be sold. 
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SHARE LIST OF ELEOTRIOAL OOMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


: Ol sing Closing Businees done 

Present 2 NAMB, Share кила for the last Quotas ions Qu stations F. cox cnad 
Issue, Ee yum Feb, 15th. | Feb, 2nd. Choe 

' > 1908. | 1904 нире: Lowest 
67,100 | African Direct T h, 4 % Debs. is oo оо e| 100 - .. 99 —102 99 —102 oo 
000 Amanoa Тотар» € ,'s sh Nos, 110 96,000 - ee ee ee 10 ee 11— 24 11— 21 12 * 

119,700: Do. do. 6 96 Dobes., ов, 1 to 1,260 Red. ee ee ee 100 se ыы „ > » 
188,840 Anglo-American Telegraph oe es se ee ee ee Stock 60/6 618. ро 68 — со ха 59 Bm 61 xd os 

8,106,680 | Do. do. do, 6% Prel, es 0 5 „ә e| Stock | 695 | 69, | 515 108 —105 xd | 106 —108 xd | 106) 1044 

8,105,580 Do. do. do. Deferred es э, оа Stock 1/- 2s. Nil 182— 134 B- 14 14 1, 13755 
44, 000 Chili Tel hone, оюн ee ae ec oe ee ee b 6 7 % se 61— 6 62— GÈ ee 
888, 800 ee ee ee $100 8 ° ө * 170 —190 170 —190 
1,841,909 Do. do. "Bterling 80 year A A Deb. Bock Rad, ee oe Btock ee a. ee 95 — 97 96 — 98 $ 98 97 
16,000 Cuba Telegraph ee е oe ee ee ее @e 10 63% б % Аы 82— 9} 83— 9 tá fot 
6,000 Do. 10 96 Pret. ee ee ee ee ee LE 10 ee oe 17 т 18 17 е, Is 174 17 
13,981 | Direct Spanish Telegraph, Оха. ae as we D b oe ee T Bi— 8 Bi— 8 " ii 
6,000 Do. do. Cum. Prei. ee es ee ee 6 . ee 8 == | 8 сч oe ee 
80,000 Do. do. ü Debs. ee oe °з oe ee 60 * 100 — 1 100 —102 ee о. 
60,7108 | Direct United States Cable 20 8% | 8957] oo 11 — 114 11ł— 11 11g 111 
78,500 Direct West India Cable, 4% Reg. Deb., within Nos. 1 to 1,200, Red. 100 oe os ee 100 —102 100 —i02 .. . 
4,000,000 | Eastern Telegraph, Ord. Stock e „% „ Ü „ vw. „ | OE | 7% | 7% z 188 —141 140 —143 142 1394 
1,985,565 Do. Pret. Stock ee ee ee ee ee 100 ee oe * 88 — 90 узы 90 1 GN 
1,584,645 ро. 4% Mort. Deb. Stock Red. % „Stock 106 —108 07 —109 107 106 

800,000 | Eastern Extension, Australasia, and China Telegraph cat ae 10 7% | 7% 133— 14 182— 14} ч 18% 
830,800: Do. eb. 8 5 T Stock AM 2 104 —106 04 —106 105 vt 
B00,000 | Eastern & uh Eu Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1900 | 100 we m 100 —102 100 —102 1004 s 
300000008 | Do. Reg. Mort. Debs. (Mauritius Bub.) 1 to 8,000 | 9б ie 101 —103 100 —102 - 
185,227 Giobe Тш. PN ee eo ее ee ee 10 £8 16 7* 54% те 1 1 1 as 103 103 10,5, 
180,049 Do. do. 8 К Pref, ee ео ee se oe 10 ae ee ore 1 1— 804 184 — 144 lig 13}$ 
150,000 | Great Northern Telegraph, of Copenhagen | 10 | 188% |15% ne 291— 80}— 804 80 E 
60,600 Halifax and Bermudas Oable, 4 * 1st Mort, Debe, within Nor.) 100 " 2 à 100 —102 100 —102 НК | 
17,000 | Indo-European Telegraph ^. sà ss vs He 25 10% | 10 2 х 46 — 48 46 — 48 471 474 
72,680 | Monte Video Telephone Co., Ltd., M 1 8 8 a- * { 

1,968,888 National Tele one, Pref. Stock oe ee oe oe oe "P" 100 8 6 6 y^ 109 —110 1104 —111 111 1083 
1,006,687 Do. Def. Воск .. oe of 100 44 5 5% | 109—111 105 —107 1103 104 
15,000 do, 6 Cum. 1st Pref. oe ee ee ee oe 10 6 6 6 E 13 х6 14 18 те 14 
38 Do do, : Qum. and bed 88 se zoù 10 4 Н 8, pe 16 13 — 16 12 5 
2,980, 0. on - dum. P ean 1 ‘to 000 ee ee y: j ^ E 
000,000 Do. do. 84 96 Deb. Btoc i E жо es .. | Btook | Bj 84 97 — 99 98 — 100 M 98 
680,593 Do. йо, 4 96 Deb. Stock | Red. vi ve ie ee | 100 4 4 102 —104 108 —106 1 103 
1,000,000 Do. do. Prov. Certs., all paid vx E AR M x 109 —104 108 —106 "s 

179,818 | Oriental Tel phone and Eleo, Nos. 1 an 171,604, fully рам 9 схе 1 6% | 64% ly 15 IIA — 1А ee 
60,000 Do. do. саш . ee ee 1 ee ө 1 h— 1 в 7 lfa е6 
100,000 Pacific and European Tei. 4% Guar. Debe, 1 001,000 .. 5 100 sal E : a Duo З Don, А 

8,808 8 Cables Trust ee oe eo os ee ee Cert, ee eo ° 191 —124 —126 0 
United River Plate Telephone ee 6 1 96 T . 1— 7 21— 7 18 714 
40,000 Do, do, р Sum, Pret., Nos. 1 0 49,000 os 6 EN T ee 6 — 5— 6 5% 

179, 9473 Do. до. ee ee ee Stock ee ee ee 105 —107 106 —108 es 
15,600 | West African Telegraph, асга ze ев. »e] 10 2% | 4% . — "n 3- " 85 e 
80,008 | West Coast of America, 1 to 90,000 and 58,001 to 68, 009 - "9 ee is ee a a— S A 

150,000: | West Ooast of America, 4% Debs., 1 01,600 guar, y m Bub, Tel, 100 "A ie vs —101 —10t 25 me 

907,980 | Westen Telegraph, Ltd., Nos. 1 $o 907,080  .. „ „ 10 |7% | 13 | -. 184— 14 184— 14 13$ | 198 
$5, 0001 D» е 6 Debs, and series, 1906 ee ee ee 100 ee ee ve 101 —108 101 —108 ee 

600,000 ро. до. 4 Deb. Btock Red, oe oe ee eo 100 ee ее 102 —104 102 —104 1024 
68,891 | West „ „ „„ „„ 10 oe ee 8.— H i— ji 12 42 
84,668 Do, do, do, Сеш, mi abe ee oe 10 эе ee — 

4,000 a do, do, Cum. $n d Pret. ee 0 0 10 ee ee 74 — 8 — 9 ы 8 

65,8087 uo. do do Debs., Nos. 1 to 1,800 | 100 x vd . 102 —104 102 —104 104 zá 


F)PCTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


20,000 British Aluminium 7 % Cum, Pret. . eo oe oe ee ее 10 ee ee ee 9— 94 44— 5 oe 
800. 0001 Do. do. " A" 6 «X, Cum ‚ Pret. ae T - eo - 10 oe T es 94— 10 4i— 5} 4 ee 
“1 Do. do. 6% 1st Mort, Deb, Stock Re. „ Stock .. T - 98 —102 98 — 102 ; i 
100,000 British Electric • ee ee ° ee oe eo 10 8 % ee ee ERA 93 рар; ` 98 94 
100,000 ро. do Se . Pref. ee oe oe ee @e ee ee e? 11 = 11}ха 1 -= 1} xd 11, ll 
600,00: Do. do, 5 % Perpetual Debenture Stock .. e» Stock oe - oe 120 —)22 20 —122 121 
Do. до. ана Gnd Deb. Stock Red . 100 ee boxe) = 95 — 97 i 16 я vii 
100,000 British Oables ee ee ee oe oe ee == ee 
100,000 Do. do. 6% . Pre ee eo ee ee ee 6 ee oo oe — 5 61— bi 63 
60,000 | Do. A do. Co, Pil, Mort, Deb, Bods.. .. . . 10 ан 25 . 11 —104 101 —104 01 | 2; 
106 71 q Do. йо. ; 6 "pon ee ee ае ee m Nil Nil ee 1 „ий V wo d ee ee 
Blectrical Engineering 7) oe ee ee eo oe ee oe 
150,000 А do, ' Non-cum. оо етар T oe a 6% 6% е Три il 1 1} 15, 14 
195,000 Do. do, 2 рар. b. Stock . oe ee ee 98 — 96 — $7 os ee 
125, 000 ө . Perp. 2nd Deb. Stock oe oe Stock ее ee oe 77 — 80 TY — 82 e 
86,000 | Oallender's Cable TTL 6 1596 | 194% — 10 104— 1t 104 913 
49,000 е e do. 6 % Cam. Pref, ee ee ee ee 6 ee ee t = bg t 58 и 
00,00: do, lst Mort. Stock Bed. өө Stock es eo ee —107 —107 е 
1,860,014 | Central London Railway, Ord. 8: + c co Stock | 4 4 90 — 92 xd 92 — 94 x 93 924 
494,098 е до. 4 % Pref. Stock ee ee ee ee Btock 4 4 ee 99 —101 xd 101 —108, xd 102 1004 
1,600,000 oi and South do. Rail " do. m ee oe oe oe Вох A a 210% a — 4 хо 44 — 88 21 82 ee 
880, у London way ee ee ee eo ee oe tock == x — 4bàx 4 4 
85,000 ma A Een "Debs to 900 ot 4190, and! 8 6 ee oo a a “з 
100 " Й ө 0 
e | atman & owen сый UTC $50 red. ee «28 реја 1 о 00.201 5 | xu i 7 x: pora $ 
еб. $, i to » ee — é ee ө 
17,180 Do. do. 74 shares, 01 7,180 .. 5 | Nil `. ae 1— ih и, - io 
814,0281 Do. do, Deb. Balak Had, 100 ee ee ee T7! — 82 1*1 — k2 x0 793 
100, Do. do. gud b. Stock Prov. Corts, all pd. 100 ee ee Sa 179 — 84 179 — 81 m 
119,100 | lectric Construction 110113 0 .. .. .. „ » | 6% | 4%] . là— 1 là- 12 B » 
81 Do. do. 7% Cum. Ртеї., 1 to 81,800  .. ee -— 2 ee T as 24— E 24 ee 
Do, do. att Be ‚1% Mort. Deb, Stock = ..  ..| Btook| .. 85 1 — 99 97 — 99 » кз 
25,000 General Eleotrio Co. ), 6 95 Cum. Pret. ie - as vs 10 b 96 xu sis 94— 10 9)— 10 кә ө 
$00,000 4 ort. Deb. Фо ee ee е Btock 91 үшүр 96 91 — 96 
200,000 | Henley's (W, T.) Telegraph Works, Ord. .. ee T ee e» 5 9096 | 1695 | 15 X 1t — 11 l24— 13 1213 lt 
200,000 le a [] $ 1. ee ee e 5 oe oe ee me Ё bi — 5 Hi 
—— i Do. do. od do. a 96 1st Mort. Deb. 4 1 Е аг 1910 " s 
600 Liverpool Overhead Railway, ь 22 ee LES 0 0 ee oe 1 M mes з ee 
10,000 t Do. do. Pret, 410 paid ee oe es oe 10 . d б {> vi 1 91 — 101 v. 
37,850 E61 12. 90% 20 „ |15% B4 — 86 85 37 854 ee 
10,000 do, Deb. Bds., Nos. 1 to 1, d Red. 1005 100 2 i 25 1014 —1034 lug —104 : E 
840,000! Waterico & Ону Railway, ота. „в 05 „ә | 100 | Š% | B% | 3% | 92—01 92 — 91 


* A period of nine months. ¢ Quosations on Liverpo»! Stock Exobange, f Unless otherwise sented all shares are fully paid. 


(Bank rate of discount З per cent. (April 91st, 1904. 
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SHARE LIST OF ELECTRICAL COMPANIES (continucd).— ELECTRICITY SUPPLY COMPANIES. 


Present Brook Dividends for the Closing Closing Business done 
NAME, or otations Quotations week ended 
issue, Share, | 1821 three years eb. 15th. | Feb. ud. Feb. 2nd, 1906. 
30,000 | Bro & Kensingto Ora, „% 6 10 . ^| m-n 103— 11 = 
mpton ens n Electric Light Bp; » 1 to 30,000 ee = se . 

20,000 Do. do. 1% Cum. Pret ee b oe . . 1 103 1 103 "e | ae 
260,000 | Central Electric Supply 4 Guar. Deb. oan © x А . 100 106 —108 106 —108 ° 

60,000 Obaring Cross and trand lectrici у Supply i 5 10 % | 8% | 8% — 8} 8 — RA Th 

8000 Do. 20: Ci b Cum. Pref, ee 4 es e . 678 4 x боха t ^ 3] 

0 va $ Undertaking " s oum: Pref, ee oe ee • т me. . 

40,000 Do. а . 1908 os oe 6 ee on К d — бу, 441— 572 50 5 

260,000 — do. 4 Deb. Bock Rec.. | 100 ауа 102 M 102 —104 1084 ш 
1 e Electrici В 1 0 >a ee ee ee 6 X тт 
150,0004 Do. ME aed % Deb. Stock Red. „ 108 —110 108 —1109 к 6 

10,596 | City of London Bisco Lighting, Ord. 40,001—110,596 ec T 10 6% 5 6 * 124— 18 1 13 id 138 

40,000 Do. 6 пп. Pref. ію 1 0 oe ео 10 ee ae 1 RE 14 18 C 14 1 ee 

40,000 | County of London Electric Lighting, Ord. 1—40,000 T 10 4% 4% 9 — 94 91— 9 9} . 

30,000 Do. do. do. 6 96 ме 40,001—60 ee 10 ee . 0 12 TE 124 19 — 124 e 
400, 0003 Do. do. 4 Deb. Stock es oe ee . ee e ge 108 —111 108 —111 
250,000 Do. до. and Deb. Stock nn Stock ‘ 12 —104 102 —104 1085 | 108 

70,000 | Edmundson's Electric Corporation, Ord. Shares sa Ces c зз Б 7 | 7 9*6 64— 91 64— d 612 du 

10,000 Do. "s 6 Com. Pret. ee ee ee oe oe ee 6 — 6 — 618 
800,000: Do. 43 ist моң, Deb: Боск ee 100 ae 106 —108 106 —108 ee 

91,000 Корип апа Rnighiabriage Electric Ord. oe b 10 96 12 % 18 — 184 18 — 184 ae 

3 on n lectrio a 7 rpora' on, imi ' 6 ° oe ee ee 2 == — a 
840 Do: ppl т do. ited, ото 6% Pref, 6 ee ee ee -— 6 54 — d E. в 
100.000 Metropolitan E ly, 1 Я Mino. in Mort, Deb. Block Red 810 X | 89% | .. 183 — 183 14 — gn 19 jê 

D upp 7, oe oe — — 

11,106 Do. do. Cum. Pref, 1—71 ,106, £8 paid ss b ds ke SA ( bi 63 — bi bt xs 
220,0003 Do. 38 4 A 1st Mort. Deb. Stock L] ee ee eo oe ee 110 —116 110 —115 ee ee 
960, 0002 Do. Mort. Deb. UE Red ee oe Btook ae ee ee 96 — $8 96 Еэ 98 е • ee 

10,862 | Notting Hill Electric Lighting "o ae 10 6 96 6 % is 144— 153 144— 154 15 ae 

40:000 бышы: And Pall Mail El Hs . н ore Deh MP LEM 4% | 148% | 1495 159 zd ‘ape 14 мА | 1838 

] James' an ectric Light, - és 4 1843— 4 

20,000 Do. do. do. 7 % Pref. 30,061 to 40,080 b ae s s — 9 ")— 9 són s 
160,0003 Do. do. do. 84 Deb. 8 Stock Red ee 100 ee eo ees 98 —100 98 —100 os ео 

19,000 Smithfield Markets Electric Supply, Ord. ES T 6 92496 4 96 ès 21— $} 23— 8} T si. 

60,000 Do. do. do. 4 % Deb. воск еә se Stock ee ee oe 82 = t6 xd 79 = 88 xd 80 793 

66,000 | South London Electricity Apply. Ord - ee 6 А 1396 8 96 4- 43 4 4a - ; 
100,000 | South Metropolitan Electric Light and Power Qu. К 885 we 1 ae А s á— 1 1 “е е 

50,000 (Late Blackheath and Greenwich Pref. ee 1 ee oe ee 11 — 145 ui- 133 еэ ee 
150,000 7 Dist. X. L. Co. ) " n Deb. Stock 100 ee ГЕЈ ae 107 —110 1 —110 Ф · ee 

80,000 Urban Electric Бирр; О ee ee en 6 ee ae ee 5 bz 5 wa 5h 57 

80,000 Do. 5 Cum. Pref. ee ee А b ээ ee ee 58— 6} 55 — bi 5 . 
200,000 Do. 98 44% lat Mort. Deb. Stock Red ee "9 100 ee ee E 105 —]107 105 --107 10 ° 
110,000 | Westminster Electric Supply, P ae eo - ee 6 19 % | 18496 14% 18 — 184 li— 18 1834 184 

98,141 Do. do. 6 & Cum. Pret. .. .. .. - Б RS is s fà— 6i 6à— : 

T" * Bubject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 

MARKET QUOTATIONS, Wednesday, February 22nd. 
8 or t's 4 F ight’s 
CHEMICALS, Ko. me ie or ehe с, M ETALS е Ko. leon inue: I). P 8 
a Acid, Hydrochloric aa „ per owt, 5j- M: | | g Copper Sheet ЯР * „ рег ton £80 z 
4 Nile... : :2 .. рег cwt. 22/- * | g „ Rod. „ per ton £50 
a „  Oxalic. a ps SO per cwb, 82/- F | e » (Е lectrolytic) Bars „ per ton £7010 
E.» Sulphuric " се e) per cwb, 5/6 * „ Sheets .. per ton £87 — 
a Ammoniac, Sal S per cwt, 49J- е " " Rod „ per ton #81 ee 
a Ammonia, Muriate (c rystal) .. per ton £88 10 e » " H.C. Wire per lb., | dad. T 
a à T „per ton £80 f Ebonite Rod es per lb. | 8/8 80 
a Bleaching powder . фа T S рег ton £5 5 f * Sheet ae а vo OPOE Id. 8/- T 
a Bisulphide of Carbo - „ per ton £16 n German Silver Wire ка e+ per lb, | 1/6 - 
a Borax. e T +» рег ton £18 h Gutta-percha fine .. es per lo. 8/- EL 
a Benzole (90 60 ЫА 4n .. per gal, 1I- h India-rubber, Para fine .. der lo. 5/84 to 5% inc, 
a T 95 .. * „ per gal. 5/6 | 4 Iron, С harcoal Sheets perton | £18 » 
a Copper Sethe T ee .. per ton £923 | é , Pig (Cleveland warrants) perton | 48/2 54d. ine. 
а Lead, Nitrate Pa T „ рег ton | £25 „  Forgings,according to size per ton From £11 T 
а „ White Sugar oe per ton £81 | „% ‘Scrap, heavy „ рег ton 47/6 to 50/- oe 
a „ы Peroxide .. se +» per ton £27 10 | 4 , Wire, galvanised No. 8 per ton £9 15 os 
a Methylated Spirit per gal, 2/6 f 49 15 9 
a Naphtha, Solvent (90% a 160°C). per gal. b/6 | y g Lead, English Ingot +. +. per ton 212 u 2/6 dec. 
a Potassium Bichromate, in casks per lb. | Bd, | 755 g * Bheet * „ рет ton £14 2 6 T 
a Potach. Caustic (15/809)... e рег ton | #19 | * m Manganin Wire No, 98 . „ per lb. 80 an 
a Potassium Cyanide а . per lb. 7а. | * | g Mercury... per bot, £7 12 6 - 
a Bheiiac 55 „ per ewt, 165/- | * | а Mica (in original cases) small . per Ib, ва. to 1/ ee 
а Sulphate of Magnesia а „ per ton | £4 10 ё gs * * medium per Ib, 2/6 to 4/- es 
a Bulphur, Sublimed Flowers . per ton | #6 10 d » large .. per Ib, 4/6 to 8/6 T 
a " Recovered “Г „ рег ton | £65 10 90 | р Phosphor Bronze, plain castings per lb. 1/03 to 1/8 «$ 
а T ump  .. F „„ per ton | £5 a | р " rolled bars & rods per Ib. 1/04 to 1/8 an 
a Boda, Caustic (white 70 %) „ per ton £10 15 en | р * паром per Ib, 1/2 Y 
a „ Crystals ae „ per ton | £8 0 Platinum А ө рег ов, | F2/6 1/- inc. 
а Sodium Richromate, савЕв e+ perih, | а, e Bilicium Bronze Wire be per lb, 10d. to 114d, s 
a " Cyanide А S. per lb. "d. Steel, Magnet, acc'd'g to desc' р" n per ton £68 ae 
METALS, &o. бн. п Ьа. 1 èe 
Tin. Block т ton { £181 10 to) dec, - 
b Aluminium Ingots, in ton lots .. per ton £180 0.2100. ЭННИ ma 4^ =" e». pe | #182 j Я 
b és Wire, in ton lots .. per ton £168 n „ Wire, Nos. 1 to 16 . per Ib. M74 
b Bheet, in ton lots .. per ton £166 бе р White Anti-friction Metals is 
b Babbitt’ в metal ingots . per ton £48 to £140 is ^ White Ant" brand per ton £48 to 265 а 
e Brass (rolled metal 2" to 12") basis per lb, Tad, | pe j Yarns, 2/10s Grey Cotton, on sp ‘ls per Ib. 8d, os 
c „ Tube (brazed) à per Ib, 92а. " | j „ 6lea,. Flax. „ per lb, , .. 
E“ д „ (solid drawn). ee per lb. Bad, y | j 5» З ply 10 lbs. Russian +» per 1р, 4 aa. - 
€ „ Wire, basis.. a .. per lb. 73d, а | j „ 10 lbs. Russian, single .. per lo. 44а. РУ 
с а Tubes (brazed) .. „ per lb. 10d, ба ј s, 280 Ibs. Jute rove per ton #11 к | 
с „ (solid drawn) .. рег lb. 103d, T | k Zinc, Bh't (Vieille Montagne ыд. ) per ton . 22 5 £1 2 6 dec. 
с С орре т Bars (best selected .. per ton £80 as | 


— 


Quotations supplied by Меввтв.:—а О. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos, Bolton & Ворв., Ltd.; d F. Wiggins & Bons. Moment 
Smith & Co., f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward 1 ill & Co.; 4 Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k Morris Ashby, Ltd.; тш W. T. Glover & Co., Ltd.: я P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Со., Ltd. 


Electric Coal-Cutting Machinery. — In connection The Hitchon Low-Tension Ignition Device.—Still 
with а recent meeting cf the Mining Iustitute of Scotland held in another low-tension ignition device for use on petrol n.otor-cars on 
Glasgow, & demonstration was given of the working of electrical the lines of those recently illustrated in the Review bas just come 
coal-cutting machinery. The demonstration took place in the works under our notice. This is known as the Firefly,“ and has been 
of Messrs. Mavor & Coulson, Lud, electrical engineers, Mile End, introduced by the Hitchon-Gear and Automobile Co., L'd., of 
Glasgow. The machine which is known as the “ Pick quick,“ aad Accriugton. The device which is practically the same size as an 
represents tbe latest devel pment in the firm's automatic coal- ordinary sparkiog plug, isalmost identical with the Caron arrange- 
cuttere, has already been fully de-cribed in the ELE&CTRIOAL REVIEW. ment, of which we gave a description in our issue of the 10.h inst. 
One of the advantages wbich the makers claim for 1t, is less noise 
in working, besides making work more pleasant for the míner. The Imports of Foreign Electrical Machiuery.—The 
machine can be driven by direct-current electric motors, three-phase returus jast issaed show that the value of the foreign electrical 


motors, or compressed air motore, an! the manufacturers claim great machinery imported into this coantry during January last amounted 
thiogs for it in regard to catting capacity, durability, and low power to £46,928, which compares with £37,381 in the preceding month 
consumption. and £46, 937 in J anuary, 1904. 


Vol. 56. No. 1,422, Равволвт 24,1905] THE ELECTRICAL REVIEW. 


827 


THE OLYMPIA AUTOMOBILE 
EXHIBITION. | 


(Concluded from page 292.) 


ANOTHER interesting exhibit of electrical vebicles ‘was that 
of the Electromobile Co., Ltd., of 7, Curzon Street, W., who 
showed their lateat type of chassis, several carriages, and a 
novelty in the shape of an electric ambulance van. The 
company’s original chassis has already been described in 
these columns ; improvements have been introduced by 
slightly lengthening the wheel base and 
improving the spring suspension. 

The latest type of chassis is fitted 
with & safety device, which renders it 
impoesible for the running plug to be 
inserted in its socket, except when the 
controler is on the zero position; the - MC 
socket has also been placed in a con- 
spicuous position. 

The ambulance van is an up-to-date 
vehicle mounted on one of the company's 
ordinary chassis. It contains two full- 
length stretchers, which slide into one side 
of the van, allowing ample space for an 
attendant to move about. The carriage 
is provided with electric lighting and 
heating, also telephonic communication 
between the driver and attendant; it is 
intended for town use, and will cover а 
distance of 25 miles on a single charge 
of the battery. 

The Kriéger Electric Carriage Syndi- 
cate, Ltd., exhibited one of their vehicles, in 
which each of the front wheels is driven 
separately by a motor, as described in 
our reference to the Crystal Palace show 
(ELEcTRICAL Review, February 8rd). " 

T he Simms Manufacturing Co., Ltd., of Kilburn, N.W., 
were prominent with fine examples of the petrol car ; their 
‘well-known **Simms-Bosch " magneto-ignition which was 
conspicuous on mauy motors, and a 100-H.P. four-cylinder 
engine, specially designed for marine or railway work, and iu 
which the accessibility of the valve-gear and crank chamber 
were ruling features, merit special mention. Our illustra- 


— 


SrMS POBTABLB А1В-РОМР ВЕТ. 


tion shows a convenient application of the 34-н.р. Simms 
motor for driving a portable air-pump, as supplied to the 
G.P.O. and employed for forcing dry air through the tele- 


phone ducte. 

In the annexe, the well-known electrical firm of Messrs. 
Johnson & Phillips were exhibiting the Newman variable-speed 
gear and adjustable universal joints and couplings. 


small variable-throw eccentric fixed on the end of the con- 
stant-speed_shaft; the eccentric, by means of connecting 


The 
Newman gear contains several novel features. It consists of a 


links, oscillates in turn four small clutches, fitted, with 
exterior gear teeth, which are driven forward only, and 
which gear with a centre pinion fitted on to the end of the 
variable-speed shaft, imparting to the latter a continuous 
rotary motion. 

Referring to the key diagram, the centre of the eccentric 
is shown at A. The centre lines of the connecting links are 
represented by the lines B., Ba B,, B., which are connected 
at their outer ends to studs Ci, C, C, C, the studs being 
fixed in the clutches Di, D. D,, D, The clutches are of the 
roller type, and drive only in one direction, they turn on 


- 


aw = м г | 
KEE ROL Ee T 
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A MT. T9 a4 | -m 
1 = we ч 


— a -— 


ELECTRIO AMBULANOE УА}. 


pins E, Ez. E, E, fixed into the casing surrounding the 


gearing. ‘The gear teth surrounding the clutches are shown 
by Р, Fa, Ез, Fa, and the common pinion in the centre by d; 
the latter, it will be noted, is always in gear. 

Tt will be seen that the greater the throw of the eccentric, 
the greater will be the distance through which the clutches 


Diad gau OF Newman VaBIABLE-SPEED GRAB. 


oscillate ; if the throw is nil, the clutches will be at rest. Ав 


each clutch moves forward it diives its gear ring through 
a certain distance, and then releases; the next clutch, how- 
ever, has taken up the driving before the latter operation 
occurs, and consequently the motion imparted to the variable- 
speed sbaft is continuons. 

. In the case of в Daimler car fitted with the gear, the vari- 
able-speed shaft can be varied from zero (stop) up to full 
engine speed, +.е.‚ 750 r.p.m., and actual testa are said to 
give an efficiency of over 90 per cent. It goes without 
saying that the gear will find many uses other than on the 
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motor-car; our illustrations show ite application to a 

motor-car gear-box and as a varisble speed countershaft. 
Messrs. Willans & Robinson, Ltd., exhibited samples of 

their new vanadium steel, a prodact of their Queen’s Ferry 


CLUTCHES AND Driving Еоосвнтвіс, VaRIABLE-SPEED GBAB. 


Works, possessing unique properties which make it excep- 
tionally suitable for motor-car constraction. 

Messrs. Peto & Radford, Ltd., of 55, Hatton Garden, E.C., 
were, as usual, well represented in the matter of accessories ; 


51 — oat 


NmwxAN VARIABLE-BPBED GEAB APPLIED TO A CoUNTEE-SHAFT. 


accumulators, electric ignition and lighting devices, magnetos 


and dynamos, instrumenta, rectifiers, &c., finding a place on 


their stall. This firm also had on view Walker’s (patent) 


NEWMAN VABIABLE-SPBED GEAR APPLIED TO A MoToR-CAB. 


dynamometer for measuring the B. H.P. of electric and 
petrol motors ; it is a simple device consisting of a couple of 
vanes, which are clamped on to the spindle of the motor to be 
measured. From the speed, position and size of the vanes, 


the horse-power can be immediately obtained from the 
calibrated resulta which are supplied with the dynamometer. 

The “Fire Fly” ignition plug, a patented low tension 
device, shown by the Hitchon Gear and Automobile Co., 
Ltd., of Accrington, appears to be almost identical with the 
Caron device shown recently at the Crystal Palace and 
described in the ELECrRIOAL Review of February 10th. 
The plugs are standard size, and altuoue h intended for use 
is a magneto, will work satisfactorily on three or four 
cells. 

Among other exhibitors we noticed the Langdon-Davies 
Motor Co., Ltd., of 101, Southwark Street, S.E., who had 
a selection of the Noumes”’ change speed gears on view: 
and the Brotherhood-Crocker Motois, Ltd., with whom is 
associated the old-establisbed firm of Peter Brotherhood, 80 
well known in connection with high-speed engine work. 


Lozen LAUNOH Мотов with MAGNETO IGNITION Guar. 


The cars built by this firm are fitted with an ingenious 
high-tension ignition device, in which the satisfactory work- 
ing of the ignition circuite is always visible to the driver, 
and the advancing or retarding of the sparking is automatic- 
ally controlled by means of а small centrifugal governor. 

Although the show primarily catered for the individual 
blessed with a long puree, yet cars of cheaper construction 
were not entirely absent, and the palm for novelty in this 
direction must be awarded to the exhibitors and makers of 
the Orient motor backboard, a light vehicle, which, as its 
name implies, hails from America—in fact, from the fac- 
tories of the well-known Waltham Mannfacturing Co., of 
watch fame. 

We gather that the show was a great commercial success, 
oue well-known journal giving, on good authority, an 
estimate that over two million pounds’ worth of orders 
were placed while the exhibition was in progress, 


AN IDEAL SWITCHBOARD BASE. 
By LEONARD J. PUMPHBEY. 


Every manufacturer of switchboards and distributing 
panels knows of the great difficulties invariably met with, 
in finding a satisfactory material to carry the several fittings 
and instruments that are necessary. The suitability of any 
material depends partly upon its mechanical and partly upon 
its physical properties. 

From a mechanical point of view the material should be 
strong and tenacious, and should readily lend itself to 
drilling and machining. The necessary physical properties 
are more important ; in addition to being fireproof, an ideal 
material should be acid- proof and completely non-hygroscopic. 
Electrically it should have a high insulation under all con- 
ditions, and should be proof against “ piercing” under 
electrostatic strain. | 

Slute and marble аге the two materials that have been 
and are still moet extensively used for this class of work, 
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bat unfortunately both of these have many serious defecta, 
which have only been to some extent overcome. They are 
both natural products and the quality varies enormously. 
The insulation resistance of a slate slab of given size, varies 
from 800 megohms in an exceptionally good, prepared and 
selected sample, down to ‘01 ohm in another sample of 
equally prepossessing appearance, but which has a concealed 
metallic vein in ita structure. Usually, a fault of this kind 
is not revealed until the slate reaches the test-room, and the 
author has on several occasions been surprised and dis- 
appointed to find that he could light a couple of glow lamps 
through a slate upon which £20 worth of labour had been 


Fia. 1. 


í 


nt. Why should it not be possible to manufactare a suit- 
able material with a uniform composition and properties that 
could be relied on ? 

Glass and otber vitreous substances can be moulded into 
suitable slabs with perfect insulating properties, but these 
cannot be drilled or machined in any way, and this is, of 
course, a fatal drawback. 

What we are looking for is a material that has the insu- 
lating and non-hygroscopic qualities of glass, that can be 
drilled like slate, that can be moulded in any shape, and that 
is entirely acid-proof. The latter is of great importance 
where the switchgear is for use in factories where the air is 
charged with acid fumes, 

Such a material has at last been found, and has already 
given the utmost satisfaction for electrical purposes on the 
Continent. Opaline, as it is called, is as yet little known 
in England, and the results of some experimental work in 
connection with its electrical properties may be of general 
interest. For the purposes of the experiment, rectangular 
slabs of slate, marble and opaline were used, and in each 
case tests were made with the view to the comparative deter- 
mination of the following :— 

1. Resistance in megohms. 

2. Surface insulation. 

3. Capacity for withstanding electrostatic strain. 

It will be interesting to bear in mind that the slate and 
marble samples were obtained from well-known suppliers of 
these materials, who were advised of the nature of the experi- 
ments that would be mzde. The samples were, therefore, 
regarded as the very best of their kind, free from metallic 
veins, and without structural defecte. 

Experiment 1.—In this experiment the readings were 
taken after a period of electrification of 15 minutes, and the 
resulta are shown in Table I. Contact was made with the 
aid of mercury baths, and in the case of slate and marble 
two samples of each were tested. 


TABLE I. 

Substance рше! ватр!е, n ier oda 0 
Mai ble 10 x 15 2°6 288 13,500 
Marble 10 x 15 2:6 288 9,500 
Slate  ... 10 x 15 2:6 288 3 
Slate sis 10 x 15 25 2*8 
Opaline ... 10 x 15 9:6 570 | 15,000,000 


The resulte of this experiment are so definite, and the 
figures speak so plainly for themselves, that any comment is 
unnecessary. | 

Experiment 2. Surface Insulation.— The object of this 


experiment was to ascertain the amount of surface leakage 
across the samples under different conditions. Switchboards 
are often installed in factories and engine rooms where the 
air is charged with moisture, and where vapour is continually 
condensing on any cool surface, and the experiment therefore 
was carried out as follows :— 

Fach sample was suspended vertically by carefully insu- 
lated wires. Connections were made as shown in fig. 1. 

Insulation tests were made upon a sample of each material 
on different days, and it will be seen that the values for slate 
апа marble vary with the state of the atmosphere owing to 
the hygroscopic qualities of these substances. Every sample 
was then subjected to a jet of steam ; the lowest insulation 
given under this condition was noted, and the steam was cut 
off. Readings were then taken at intervals, as the sample 
1 dried in the open air. These results are shown in 
Table II. :— 


TABLE II.—SunRFAOE INSULATION IN MEGOHMS. 


Time, Slate. Marble. Opaline. 
17 21,000 15,000,000 
Dry “ | 150 23,000 15,000,000 
15 23,000 15,000,000 
Minimum get 044 25 2:3 
1 minute 047 37 4 
2 minutes 048 50 18 
$ y 050 88 12 
4, 051 3 62 
5 "m 052 5˙3 82 
10 „ 057 27 185,000 
1, ‘070 46 741,000 
20 5„ 080 64 741,000 
30 15 110 741,000 
1 hour 18 270 741,000 


Experiment 3.—Capacity for withstanding electrostatic 
strain.— These tests were carried out upon three square plates 
of equal surface, one of slate, one of marble, and one of 
opaline. The thicknesses were as follows :—Slate, 1 cm.; 
marble, 1:04 ; opaline, “44 cm. 

Electrica] contact was made with the aid of two tinfoil 
disks, 260 cm.? in area, pressed centrally against the top 
and bottom surfaces of the plates. 

Step-up transformers were used for gradually increasing 
the applied voltage. 

At 7,000 volts the slate becomes to all intents and 
purposes a conductor, the current flowing round its 
surface and scorching the material. The experiment thus 
came to an abrupt conclusion and a proper electrostatic 
breakdown test could not he made. 

The marble plate broke down under an alternating 
pressure of 20,000 volta. 

The opaline sample was next tested in the same way. 
When the pressure reached 40,000 volta an arc was 
set up between the two tinfoil disks, not through but round 
the edge of the plate. To prevent this the siz: of the disks 
was considerably reduced and the voltage was again raised. 
Finally, at 45,000 volts the material gave way under the 
strain and an arc leapt across through the fissure, 

Conclusion.— In view of the increased demand for high 
tension switchgear of every description, the above resulta are 
very instructive. The need for a material to replace slate 
and marble, is being felt every day more keenly by electrical 
manufacturers. The author knows of several large firms, 
whose faith in slate is so far diminished that they make a 
standard practice of insulating every piece with micanite 
washers and bushes, and who invariably mount opposite 
poles of a D.P. switch on separate panels, insulated both 
from the iron framework, and from each other. The cost of 
production is thus considerably increased, and a material such 
as opaline should present many attractions to manufacturers 
who have had these troubles. A great advantage attaching 
to the use of slate is that it is easily drilled, but unfortunately 
the drill always brings off a flake at the under surface. 
Sometimes these flakes are small, sometimes large, but in any 
case they effectually prevent any possibility of marking out 
а slate on the back, and drilling it from the back. 

In the above manufactured material, however, the structure 
is uniform, and not built of strata or layers, with the resalt 
that the drill passes right through, leaving a clean cut hole 
both at the top and the bottom. 


— 
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SURFACE CONDENSING PLANT DRIVEN 
BY FYNN REPULSION INDUCTION MOTOR. 


Ім drawing up the designe for the recent ext«neions at the Burton- 
vpon-Trent Corporation electricity station, it was thought preferable 
to drive the condensing plant for the new 500-Kw. generating set off 
the alternating current side of the station, instead of the direct 
current traction side. The Fynn repulsion induction motor, the 
patenis of which are controlled by Messrs. Witting, Eborall & Oo., 


СонреввікСс Puant Datven BY Fynn Sincue-FHasz MOTOR. 


forl Great Britain and the Colonies, was selected for this purpose, 
owing to the fact that when starting with a torque equal to that of 
ful] load, the starting current can be kept down to from 3 to full 
load current. The accompanying illustration shows the general 
arrangement of the plant. 

m The condensing plant was manufactured by Messrs. Cole, M 
chent & Morley, of Bradford, the motor being supplied through 
this firm as well. It consists of an Edwards three-throw air 
pump and ocircolating pump by Mesers. Gwynne, the former 
being driven through gearing by means of a raw bide pinion on the 
sbaft of the motor at a speed ої 135 r.p.m., and the latter coupled 
direct to the motor and runvirg at a speed of 1,440 r.p.m. The 
air pump valves are of the Kinghorn type. The lubrication of all 
parts is arranged for continuous running. The plant is specified to 
deal with 13,500 ]b. of stesm, with no superheat, and to give a 
vacuum at the condenser of 27 in , with circulating 

water at a temperature of not more than 60° F. 

The plant under test has been found to fully 

meet these requirements; the whole set is a 

compact arrangement, and has dealt with as 

much as 650 kw. The floor space taken up by 105 
the entire set is 14 ft. 9 ip. x 7 ft. 9 in., and the 

condenser stands 4 ft. 9 in. high above floor level. 


60 

The large cylinder seen on tbe extreme left io 3 2o 
hand of the illustration is a greate separator by i 

Messrs. Templer & Rande, dealing with the 4 P. 

exbaust steam before it enters the condenser. foo С 80 


The grease and water separated out are automati- 
cally discharged, whetber the plant is ranning 


condensing or to atmosphere, by a Bundy trap. 80 x 


The motor ie of 14 B. RH. ., with an over- 
oad capacity of about 40 per cenf. The stator 
of the motor is built in the same way as the 
stator of an ordinary three-phase motor, while the 
rotor is generally similar to the armature of a 
rotary converter. It has two interconnected 
windings, the free ends of one being connected to 
slip-ringe, while the ends of tbe coils of the 
other are connected up to a commutator. The 
operation of starting tbe motor is carried out as 
follows:— 

After closing the main switcb, putting the current on the stator 
windings, the starting switch is put on the first notch of the resist- 
ance in circuit with the brushes on the commutator side of the 
machine. The motor driving the condensing plant reaches a speed 
on the first notch of 1,060 revolutions in 5 seconds, which ie a 
performance equal to that of any direct-current motor. There are 
13 resistance notches, the speed rising to full as the switch moves 
over these. The slip-rings are then short-circuited by pushing in а 
projecting knob at the spur-whee] end of the motor-sbaft. The 
starting switch is then moved back to the first position, and the 
whole of the trutkcs bea: irg on the slip-rirgs ave raised by means 


of a small lever handle simultaneously. The whole operation of 
starting the motor and carrying out the above operations can be 
done in 1 to 13 minutes. The commutation is absolutely sparkless 
under all conditions. The starting current is just about full load 
current, this being 82 amperes* The efficiency guaranteed was 
83 per cent., but, owing to a specia! request for a fairly high power 
factor, the latter was improved to 80 per cent. with a very slight 
reduction in the efficiency. It will also be noted from the accom- 
panying curves that the efficiency and power factor are almost 
coretant from 9 to 20 н.р. 
This particular motor is nct arranged for reversing, as this is not 
necessary. If it is undesirable to shift the brushes to reversa the 
motor, as is generally the саге, a second winding is provided 
on the stator in quadrature with the first 
winding, the two being in serier, and 
when it is desired to change the direction 

. of rotation, ‘all that is necessary is to 
cbange over one of the windings. It 
will be eeen, therefore, that both wind- 
ings are always operative. 

In the larger sizes of Fynn motor, from 
50 B.P. upwards, which also include traction 
motore, the Fynn method of self-excitation 
is provided. This is a very important 
feature, and bas the great advantage, we are 
informed, of enabling the mot rto work at all 
loads with a power factor of 100 per cent., the 
efficiency only being affected to a trifling 
extent. 

The actual power consumption, when the 
condensing plant was dealing with approxi- 
mately 13,500 Ib. of steam per bour, which is 
the guaranteed performance, was 129 xw, 
with a power factor of 80 per cent. Allowing 
for the efficiency of the motor, this gives a 
B H.P. of 19:8 for driving the whole set. The 
total length of the circulating pipe, which 
draws from and delivers to the River Trent, 
is 308 ft, and the maximum height above 
normal river level is 17 ft. 

This is the first application of a motor of 
this description driving a condensing plant, 
and is the second Fynn motor in operation 
in this country, the first being а 7-н.р. 
macbine. In noting the performance of 
the motor from the curves, &c, it should be 
understood that the frequeney at Burton is 
75, which is a comparatively high figure. 

We are indebted to Mr. P. J. Pringle, borough e 
engineer, Burton-upon-Trent, for the foregoing particulars and 
the photograph of the condensing plant. 


A LONDON ELECTRICAL MOTOR-CAR 
GARAGE. 


THE problem of constructing а cheap and economical storage battery 
for electric car-driving has still to be solved; but, in spite of 
the deficiencies of tbose at present iu use, the operation of a 
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SINGLH-PHASB MOTOR. 


successful hiring-out system has been maintained by tbe City and 
Suburban Electri Carriage Co., Ltd., and the Electric Landaulet 
Oo, Ltd., b th of York Street, Westminster, and Upper Manor 
Street, King’s Road, Chelsea, for the past three years. The scope 
for businees in this direction, however, can only be sought amongst 
those possessing much above the average income, as the tariff given 
below will show. | 

We are enabled to give the following particulars concerning the 
well-equipped garage at Chelsea :— 


* On lower frequencies it becomes easier to reduce the starting 
current, and this can be kept down to about {$ of full load current 
with full load torque. 
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The building was erected about three years ago, and bas accom- 
modation for over 100 cars. Two carriage-ways are provided, with 
25 pits arranged along each side, making four rows, totalling 100 
pits in all. Each pit is provided with its own charging panel, and 
to each is also allotted the licensed number of a car. The floor is 
wholly paved with cement, and small tracke along each of the 
drives are provided. A bay is built out along the left side, which 
contains a battery room and a small dynamo room. In the former, 
apparatus for “burning up" the plates is installed, oxygen and coal 
gas being used.for this purpose. The celle are also here made up, 
washed, and generally overhauled, and charging panels are pro- 
vided for primarily charging a newly made up set of cells, the rate 
being at about 10 amperes for 45 hours. The supply of electrical 
energy is taken from the Chelsea Electricity Supply Co at a pres- 
sure of 400 volts; the batt«ries are charged at about 115 volte. The 
transforming p'ant installed c-niista of two Labmeyer sbunt- wound 


TORQUE AND CURRENT OF FYNN SrsGLE-PHASE Motor 
| (see page 330). 


mt. generator sete, each of 60 Kw. capacity, generating 600 
ашгстев at 115—125 volte, at 550 r.p.m. These are arranged for 
running in parallel, and by this means provision is made that would 
enable 120 to 130 car batteries to be charged at one time. The 
switchboard is of the Lahmeyer make also, fitted with no-load and 
overload release for controlling the low tension circuit. Motor 
starters of the usual type are provided for the motor circuits. From 
the bus-bars three mains are taken, опе to each carriage-way and 
one to the battery room. 

The charging panele used are Child's patent, and each is fitted 
with an ammeter and variable resistances; the switches fitted on 
these are mostly of tbe double-pole type. Repairs to the cars are 
executed at thie garage, and recently the remodelling of some of 
the older type bas been commenced. For carrying out repairs, two 
small motor-driven lathes and two drilling macbines are provided, 
and also a small trimming shop for cushion and leather repairs, &c. 
All new cars are, however, built by the City and Suburban Electric 
Carriage Co., Ltd., at their works at Clapham. 

Each of tbe cars is fitted with two 2-H Р. motors, both series 
wound, four-pole, driving the resr axle by single-reduction inside 
spur gearing. The majority of these motors are of the Columbia 
make; a few care, however, are fitted with Riker motors The car 
controllers adopted are Columbia, with three speed», the first being 
with the batteries in parallel and the motors in series, giving a 
speed of about 3 m. p. b.; the tecond, all in series, allowing a speed of 
about 6 m.p.b.; and, in the third, the motors are connected up in 
parallel and the batteries in series, resulting in a epeed of from 12 
to 14 m. p. h. being attained. A few Child vertical cobtrollere, with 
four to six speede, are used. The Electric Landaulet Co. is about 
to fit new controllers to some of the cars, having seven speed adjust- 
ments, magnetic overload release and interlocking with the foot- 
brake. E. P.. batteries are solely used, there being two of equal 
size to each car. They are of the C type, containing 44 cells 
altogether, arranged in two balves to permit of parallel working on 
the first controller position, and have a capacity of 120 ampere-hours, 
the average run on one charge working out at about 35 miles. 
The weight of each half is about 6 cwt, and for the purpose 
of drawing these out of the carriages, trollies are provided with 
suitable -screw elevating and withdrawing gear. The average 
weight of each car ia running order is from 30 to 35 cwt., three- 
quarters of which is available for adhesion. American-made 
Turner solii tires are found to be the most economical as regards 
wear and tear. Almost all makes of pneumatic tires bave been 
tried, but so far bave not proved satisfactory, owing to the great 
weight upon them. The braking apparatus consists of two sets 
of band brakes, one on the armature spindle, operated by hand, 
while the other, actuated by а foot lever, operates a powerful brake 
on the external surfaces of both the spar gear-wheels. A further 
emergency brake is available when required by using the electric 
reverse, which is operated by a foot-press placed in the foot-board. 


The Electric Landaulet Co. have control of the hiring depart- 
ment of the business, and the charges at this time of year vary from 
103. per hour to 50s. p^r day, and from £15 per week to £330 for 
six months. For the eummer months the prices are increased. These 
charges include cost of repairs, energy, washing and stabliog, and 
drivers. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME POINTS ON THE SELECTION OF ELECTRIO 
CABLES. 


By Lr. B. ArkiNsoN, M. I. E. E., and C. J. Braver, A. M. I. E. K. 
(Abstract of Paper read at Manchester, January 31st, 1905.) 


А STUDY of the proceedings of the Iostitution of Electrical 
Eagineers reveals the fact that of all the important sut jacta relating 
to the practice of electrical engireering, few have been dealt with 
to such a small extent as the subject of cables. 

The authors of the present paper desire to take into consideration 
the existing types of cable, to consider the purposes to which they 
are adapted, and to deal with the qualities to be eought for in each 
type, to ensure that it may be the best of its kind. 

The specification of any standard conductor should state the 
effective sectional area of the whole conductor, i.e, the area of 
a solid wire having the same conductivity, and the rumber of wires 
in the etrand, or alternatively, as is common in the case of small 
conductors, the gauge number, or diameter in mils of the wire, and 
the number of wires in the strand. 

It should further define the minimum conductivity sllowable. In 
the case of tinned wires, it should also state the percentage 
permissible departure from the standard of conductivity produced 
by the tinning. 

Every engineer knows the enormous difference in conductivity 
between pure copper and copper containing small percentages of 
impurity, but in few cases, specially with the smaller conductors 
bought commercially, is this tested, and there are copper conductors 
in the market of not more than 80 per cent. (Matthieesen’s standard) 
conductivity, and these are accepted and used for house wiring and 
other purpcses without discovery. It cannot be claimed that euch 
wire is bought by the manufacturer as high conductivity copper, for 
there is no difficulty in obtaining electrolytic copper of from 99 per 
cent. to 102 per cent. conductivity. 

Cases have been known in practice, where imperfect conditions in 
the tinning process have resulted in a variation of as much as 12 
per cent. in the conductivi' y of 20 S. W. d. wire. 

Rubber insulat: d cables were the first cables used, and their use 
to-day is still very lave for all purpores where high insulation and 
easy fixing and manipulation are primary considerations. Speaking 
generally, there is hardly any article of general с mmerce in which 
the buyer places himeelf so largely in the hands of the seller, as he 
does in the matter of india-rubber; and although large buyers often 
have facilities for the analysis of goods, there are difficulties in the 
analysis of india-rubber articles which are hardly paralleled in other 
general analytical work. . f 

Conductors.—In rubber cables the copper conductors should 
always be tinned. It isa matter of common knowledge to those 
who аге at all familiar with rubber goods, that oxidation is the 
form of deterioration to which rubber is most liable; and toa 
greater extent with pure than with vulcanised robber. Now the 
chief office of the pure rubber layer in a vulcanised rubber cable is 
to prevent the sulphur in the compound rubber from attacking the 
conductor. It is a chemical fact that copper is a powerful carrier of 
oxygen, and that it will readily part with its oxygen to a substance 
which bas a great affinity for it. 

Thus we have (for certain electrical reasons) in close proximity in a 
rubber cable two sub stances, rubber and copper, which for chemical 
reasons should be kept apart. The coating of tin on the wire acts 
as the necessary separating medium, and it is obvious that its 
efficient spplication is of the greatest importance. 

Until recently, specifications hardly referred to this matter at all. 
There is now a marked tendency to ensure reasonable efficiency and 
uniformity, by specifying a definite test of the tin coating. The 
standard test, which is known as Glover's Test, is now being used by 
the largest makers of tinned wire in this country and abroad ; it 
was devised by one of us in 1897, and bas been in daily use for the 
past seven years. Appendix I. describes the test in detail. | 

Pure Rubber.—This should consist of absolutely pure rubber, 
without admixture of any kind. Pare hard fine Para rabber sheet 
is chiefly prepared by what is known as the spreading method,” in 
which the requisite mechanical and other properties are attained by 
"ageing" (banging in dak rooms at а certain temperature) for 
several months. With raw rubber in the neighbourhood of 5s. 34. 
per lb., the cost to the cable maker will be about 8s. 6d. per ìb., 
though at the present time rubber strip, purporting to be pure Para, 
is being offered at 5s. 9d. per lb. There is, therefore, little occasion 
for surprise to find that in foreign cables, and in cables made by 
firms with litile or no reputation to support, the pure rubber, 
as above described, is replaced by a lower grade rubber, in which 
the requisite elasticity and mechanical properties are obtained ty 
vulcanising by what is known as the cold cure” method. This 
consists of tre ating the surface with chloride of sulphur in carbon 
bisulphide. Apart from the fact that this rubber contains sulpbur, 
contrary to the essentials of its functions in the cable, it nearly 
al ways contains traces of by dyochloric acid as an after result of the 
chemical treatment. Tae danger of using such rubber hardly needs 
emphasis, but the temptation to the small maker lies in the fact tbat 
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it can be produced at something like 40 per cent. less cost than 
pure Para etrip, made hy the best method. 

In some cases of cheap cables the pure rubber may be found 
to contain a proportion of rubber substitute," which usually 
consists of oxidised or vulcanised oil, sometimes with an additio: 
of wax. Such adulteration is not only fraudulent, bet almost 
as harmful as the low grade chemically treated rubber referred to 
above 

Where no attempt is made to adulterate, it is sometimes found 
that makers attempt to imitate the hard non-adhesive surface of 
correctly “aged ” strip, by costing with a film of soapy composition. 
Wires coated with such rubber will blacken before vulcanising if 
traces of free alkali are present 

Even in pure rubber strip, made solely from fine Para rubber, 
appreciable differences in the tendency to oxidise may be noticed. 

Tbe diagram shown in fig. 1 illustrates the rate of oxidation of 
various makes of pure rubber strip. The curves show the results of 
ageing tests, which were carried out by exposing weighed quantities 
of tbe finely divided pure rubber to the atmosphere continuously 
at a temperature of 210° F.; precautions wera taken to expel all 
traces of residual solvent and surface moisture before the actual 
experiments were commenced. 
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Fic. 1.—Ratz oF OXIDATION OF VARIOUS PURE SHEET RUBBEBS. 


It will be seen that sample No. 4 oxidised most rapidly, and after 
80 hours’ exposure the finely divided particles were sufficiently oxi- 
dised to form a magma. 

The seme thing occurred with sample No. 2 at 70 hours, while 
samples 1 aod 3 remained unaltered at 120 aud 130 hours respec- 
tively. 

It was found that the proportion of rubber resins in tbe various 
samples bore & well-defined ratio to the rate of oxidation observed. 

Compound or Vulcanising Rubbers.—These are generally applied 
іп two layers, that next the pure robber being usaally drab in colour 
aod the outer one, grey. They should have for tbeir basis hard fine 


Para rubber, and should be vulcanised with a minimum proportion ot 


pure sulphur, and m:xed with mineral matter only to the extent 
required forthe particular grade of oable which it is intended to 
roduce. 

The addition of rubber substitute, referred to under “pure 
rubber," should never be allowed; and the expression, "containing 
no organic matter other than rubber," is in some specifications 
intended to prohibit such materials. 

In few casos are analyses made to check this important matter; 
even when the specification is framed to bar substitutes, large con- 
tracts are frequently placed without reference to anything of the 
kind, and the first-class firm has to be passed and orders given to, 
possibly, a foreign competitor, who does not scruple to put in his 
" mizings,” 5 per cent, 10 per cent, or even more of a material 
costing anythiog from 4d. to 1e. per lb., in place of the bard fine 
Para costing from 6s. to 7s. 6d. per lb., according to the state of the 
market. 

Such substitutes are invariably prejudicial to the life of rubber 
cables or any other rubber goods. They increase the liability to 
oxidation, because they only form mechanical mixtures, and neither 
cómbine chemically nor cohere physically ; in fact, they sub-divide 
the particles of rubber when ground up with it, and this means 
imperfect results as regards durability, from mechanical and from 
electrical points of view. 

The Admiralty moist heat test of 320° F. for four hours was 
designed to indicate roughly the presence of this class of adulterant, 
the substitute becoming partially eaponified by the steam. Though 
only a rough test, it has auewerad its purpose fairly well. 

Bpecifications frequently state the permissible percentage of 
mineral loading matter, or conversely the minimum proportion of 
Para rubber; but it will be readily seen that, in spite of specifica- 
tione, the due performance of them is difficult of verification. 

Consider, as an example, a specificati»n issued not long ago for 
high and iow tension cables, involving some thousands of pounds ; 
and note, notwithstanding its apparent exactitude, the loopholes 
` that existed for variation therefrom. The specification, as regards 
materials, ran as follows :— 

Low-tension Cables. — “ Conductors to be of high conductivity 
copper, well tinued. The insulation to consist of pure and val- 
canised rubber, the latter to contain not less than(X) per cent. 


pure Para rubber, and the insulation to be not less than 1,250 
megohras per mile 
The specification for extra-high-tension cables was worded in a 


similar manner, with the difference that the insulation resistance 


waa not specified. 

The contract for these cables was sent abroad, British prices 
being far higher than than those of foreign competit ra. Analysis 
of samples of the dielectric supplied under the contract showed 
distinctly the reason of the discrepancies in the ‘ender. 

The general analytical resulta were as follows :— 

Pure Rubbers.—These contained Rubber Substitutes,” and the 
proporti oa «f them varied from 13 per cent. in the best, to 40 per 
cent. in the worst sample. There were also indications that even 
tbe pure rubber which was present, was not fine Para, which those 
who drafted the specification no doubt wanted. One sample of so- 
called pure rubber contained over 1 per cent. of sulphur. 

Vulcanised Compound Rubbers.—These contained rubber substi- 
tutes varying in quantity from 5 per cert ín the best, to 15 per cent. 
in the worst, and although the results showed that the makers had 
kept wtihin 5 per cent. of the letter of the specification as regards 
the propertion of rubber to be used, there were signs that a rubber 
inferior to fiue Para had been used, though, no doubt, the expres- 
sion Pure Para” in the specification was intended to mean Fine 
Pars," aod not a rubber at little more than half the price (in the 
raw state). 

Insulation Resistance. — From the analytical resulte, it was plain to 
the authors that the specified insulation resistance could not have 
been obtained on some of the larger sizes of cable. It was ulti- 
mately found that difficulties in this direction had been evaded 
by the makers of these cables by taking the galuanometer read- 
ings after three minutes’ electrification, instead of after one 
minute, whicb, in the absence of anything stated to the contrary, 
is the accepted standard, and the difference in test at these two 
intervals would correspond with an approximate difference of insu- 
lation resistance in such cables in the ratio of one to three. 

Extra-high-tension Rubber Cables —The epecifications issued by 
engineers for extra-high-tension rubber cables, usually state the 
proportion of Para rabber which the vulcanised rubber shall con- 
tain, the pressure test to which the cable shall be subjected in 
water (usually two orthree times the working pressure), the insula- 
tion resistance per mile, and sometimes the radial thickness of the 
dielectric. Much greater care is neceesary in making extra-high- 
tension cables than in ordinary low-tension cables, because the 
working conditions bave a tendency to create effects (such as 
electrolytic dissociation in the dielectric, and static discharge from 
the outer coverings of the cable and the consequent ozonising effect) 
which are almost negligible at ordinary low pressures. 

Tbe former depends to a very great extent on the treatment of 
the rubber, and the selection and preparation of the loading 
materials which are used in conjunction with it. 

The latt ar may be avoided to a very great extent by metallic 
braiding cr lead coveri g Otherwise there is always risk of а 
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static discharge occurring from the usual fibrous outer coverings at 
local places, which affurd convenient paths for the same, and which 
may cause local oxidation of the rubber, aud ultimately a break- 
down. 

Fire-Resisting Cables.—Fire-resisting coverings are usually applied 
to Rubber Cables,” for the simple reason that rubber cables are 
chiefly used in situations where measures for the prevention of fires 
are most required. However, they may be just as efficiently 
applied to other types of insulation, such as V.B. or G.P., where 
the volatilisation of the combustible constituents would cause fire to 
spread rapidly. 
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The fire resisting properties cannot practically be secured through 
any modification of the dielectric, and must be attained by special 
treatment of the taper, biaidings, or lappings which form the usual 
mechanical protection to such cables. These fibrous materiale may 
be chemically treated, во as to be absclutely incapable of support- 
ing flame, and this treatment (under the process devised by one of 
us, used by Messrs. W. T. Glover & Co., Ltd.), is preferable, and for 
the sake of efficiency is applied to the yarns or fabrics bt fore apply- 
ing them to the cable. 

Tanned jute is found to be the most suitable fibrous material for 
this purpose (though cotton, hemp, or flax may be used), and has at 
the same time the advantage of being mechanically strong, and 
therefore not liable (as asbestos ів) to succumb to vibration or rough 
handling. 

During and after the process of lapping, braiding, &c., a suitable 
fire-resisting compound is served on to the coverings. Any degree 
of fire-proofness can be attained by adding to the number of braid- 
ings or lappings. In practice, these are proportioned to tbe volume 
of inflammable material (i.e, dielectric proper) in the cable, to the 
sizes of the cable, and to the particular clasa of work for which the 
cable is intended. 

Imagine such a cable to be subject to the heat of a fierce flame 
externally fora prolonged period. After a lapse of time, dependent 
on the proportion of fire resisting coverings to volatilisable 
materials (dielectric), the latter becomes softened by the heat, and 
ultimately decomposes and assumes the gaseous state. When the 
gases thus formed have accumalated sufficient pressure inside the 
cable, they force their way through the fire resisting coverings, and 
burn on the exterior of the cable. But when the cause of the 
volatilisation is taken away (i. e., the external flame), the flame on 
the cable quickly disappeare, and does not spread along the cable, 
as oe be the case if the ordinary preservative compounds were 
used. 

In the same way, if the tource of heat applied to the cable is 
internal (an arc due to a breakdown of the dielectric, for instance), 
volatilieation will proceed at the point of breakdown so long as the 
arc is kept up, but the resultant flame will disappear almost 
immediately the arc is stopped, because there is nothing on which 
the flame can feed. 

Moreover, the flame due to the combustion of the volatilisation 
products is not hot enough to ignite any adjacent cable having 
similar coverings, so that in every way the fire-resisting coverings 
{опа to keep flame, arising from апу cause, purely local. 


Dielectric ' Вресіђе Ash Saponifiable ` Unsaponitiable ` Total 


from cable. | gravity. | matter. matter (org.). sulphur. 
A | 1076; 7% 76:295 | 127% 4%, 
B 131 | 342% 180% : 451% 21% 
С 115 | 1827% | 300% | 475% 4295 


1 


Consider for a moment the behaviour of an ordinary cable under 
similar circumstances. The preservative compounds burn readily, 
and the flame will rapidly travel along the exterior of the cable, 
thus continuously and increasingly causing the volatisation of the 
dielectric, the gases from which add considerably to the conflagra- 
tion. Contrary to the case of the fire resisting cable, the flames 
due to the preservative compound alone will readily ignite a 
similarly served adjacent cable. 
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Fia. 3.— RESULTS OF DEFORMATION TEST. 


Vulcanised Bitumen Cables. The early bitumen cables consisted 
of a wire coated with pure bitumen, but these cables were found to 
decentralise with more or less rapidity. Later, a cable was intro- 
duced by Messrs. Callender's Cable Co, under the name of 
" Vulcanised Bitumen,” insulated with a material produced by 
sul phurising a product of the distillation of certain oils, which has 
been very extensively used, and which alond or with other com- 
por forms the basis of several well-known insulating com- 
poun 
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The properties of come such cables may be cc neidered by taking 
thiee examples of catles made by well-known cable making firms, 
which will be referred to as A, B and C, of which the comp: sitions 
were shown in the table in the previous colamn. 

In order to find out how this class of cable behaves under various 
circumstances, a series of experiments were carried out by Mr. 
Bertram Blount, F. I. C., at his laboratories in London, after consulta- 
tion with the authors, and an examination of the lines of research 
carried out by oneof them. The resultsare here incorporated 

In order to determine the tendency to decentralise in cables of 
this class, particularly at a moderately high temperature, short 
lengths of cable were loaded, the bare ends of the conductor being 
supported. The load was carried by a saddle across the cable, 
equivalent to 1 1b. per lineal inch of cable as shown in fig. 2. 

The following table (2) shows the amount of decentralisation which 
occurred after six hours in an air-bath at a temperature of 90° С. = 
194° F. 


After test. 
T Before test. 
А Size of 71 : 
Specimen, cable, опсо Thickness. Thickness. 
` Upper side. Lower side, 
| | | 
A Not tested XO } | =o 
B 19/16 121 118 | 13 
C 19/16 12 12 113 
| | P 
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To determine more exactly the action cf such compounds under 
load, bearing in mind that considerable weights of cable are often 
supported in a manner which concentrates the weight at one point, 
experiments were carried out to measure the deformation of samples 
of the material under de finite loads, and the results are shown in 
fig. 3. The upper lines show the percentage compression of the 
samples A, B and C under the various loads given by the abecissm. 
The lower lines show for the same loads the residual deformation 
on removal of the load. 

Sample B buckled when the load was removed, hence the per- 
manent distortion could not be measured. These results show that 
with loads capable of very largely compressing the material, the 
elasticity is good; but they point out that with such materials some 
care must be exercised, by judicicus design of methods of support, 
to avoid the localising of supporting and other etresses. 


(To be concluded.) 


THE VALUE OF OVERHEAD MAINS FOR ELECTRIO 
DISTRIBUTION IN THE UNITED KINGDOM. 


By G. L. ADDENBROOKB, Member. 
(Abstract of Paper read in London, February 9th, 1905.) 


TRE electric transmission of power on a large scale has been carried 
out chiefly in districts in Europe and America where abundant 
water power was available and the cost of coal was considerable. 
Taking the conditions met with in Britain, it is my view that in 
nearly all cases it will pay better to locate tbe central station near 
to what may be called the power centre of gravity " of the district 
to be served, and bring thecoal to it, rather than to place the central 
station at а greater distance from its work in order to save freight 
on coal, and progress is likely to accentuate the soundness of this 
argument. 

That it ischeaper to generate power from coal on a large scale and 
in a central station, than when the same total amount of power is 
generated by scattered units, bas become almost an axiom. If trans- 
mission cost nothing it would be sufficient to set down such a cen- 
tral station in any suitable district, and within a moderate period— 
if it were not over-capitalised and were economically administered 
—its supply would displace all other sources of power in the dis- 

trict. But transmission oosts money and involves 
losses, and consequently there arises the important 
engineering problem of how to make this capital cost 
and loss a minimum. 

For many reasons the costs of generating the energy 
and the costs of distribution between the power-house 
and the terminals of the consumers' motors should 
be kept as low as possible. | 

All that it is necessary to say here is that to secure 
good results the greater the amount of power which 
can be supplied from a given station the better, and 
also the better the load-factor, the lower the average 
price which can be charged. 

It should be in a position to invite customers from as 
large an area as possible, because it is not likely that 
manufacturers within range of the mains will change 

over the whole of the arrangements in their establish- 
ments to electric driving immediately; they will 
usually commence by adopting electric driving 
tentatively for some particular purpose, and gradually 
extend as they find it convenient and economical and 
can afford to make the change. Moreover, power 
companies should not be compelled to confine their opera 
tions during their earlier years to the richest corners of their 
districts. 

In considering systems of overhead transmission in the United 
Kingdom, it becomes of practical importance to see how they 
compare with underground transmission, and what difference their 
employment may make in the policy and procedure of power 
companies. For this purpose I have had prepared two tables 
showing approximately the cost of overhead conductors and under- 
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grouad mains employed under similar conditions. The cost: іо 
both cases are foc high-class work, aud this applies particularly to 
overhead work, as it is the experience of users hoth on the 
Continent and in America tba“ to secure the bast results such work 
must ъз solidly and carefally constracted, and with боз considera. 
tion of the requirements to be met. 


OvgRHEAD MAIN. — "uggE-PHASB CABLES. ON THE Basis ОР 1 РЕҢ CENT. Loss PER MILE. 


— — — — 
—— —— 4k.4ö — —— — — — С 6 


Particulars of the conductors. 


| Section TE 
лею: оог cables Бае 6,000. | ооо. | 10,090 
cables. | in square is lb ida еу Nee 
| inches. ` 
"m „ : 
3— 7/18 01292 Зх 266 81 152 225 
3 і 
28 — 7/16 02299 3 x 468 143 254 400 
3 
3— 7/14 03568 3 * 730 222 | 394 G15 
3 | 
3—19/16 06247 | 3 x 1,270 382 680 1,060 


Particulars of the conductors. | 


i Section | ; | 
Size of ol cables ee ae 6,600. | 8,000 10, 00 
cables. in square р inib е Уи" * 
inches, | : 
Sure * ues 5 | ot Oe ei acu 
3—7/18 | 701292 3 x 266 81 152 225 
| | 3 
3—7/16 | 02299 3 х 458 | 143 | 254 400 
3 | ! 
3— 7/14 03588 3 х 730 222 394 615 
3 
3 - 19/16 06247 3 x 1 270 | 382 680 1,06) 


I may eay that, in the costs for the overhead transmission, а fair 
sum is included for extra poles and networks when crossing roads 
or places to which the public bave access. * [= 

In these tables the costs of overhead conductors have been calcu- 
lated on the basia of a single set of conductors of the sizes mentioned, 
on a pole, but when more power is wanted, а s:cond set of conductors 
can usually be added at the cost of copper, insulators, arms, and 
erection only, whereas to lay a second cable will cost practically as 
large a sum as the first. Herein lies one of the great advantages of 
overhead distribution; the current can be taken to a works and a 
sir all-aized set of conductors put up to commence witb, at half the 
capital outlay required for laying a cable of similar section. If the 
use of electric energy should afterwards be discontinued for any 
reason, tbe poles and wires can be recovered, and are still worth a 
great part of the original value, as they can be used elsewhere. 
If, as is probable, the use of current is extended, another ret of 
larger conductors can easily and cheaply Ъз erected. Witha cable, 
if an onderground main is discontinued, it is worth nothing totake 
up. To lay a full section cable in the first instance means locking 
up а great deal of capital vnremuoeratively, possibly for some 
years; on the other band, to lay a small cable first and a second 
larger one later is very expensive. In the firat case—viz, with 
overhead conductors—the capital required will only be balf that 
required in tbe second, and, moreover, a good proportion of it 


will remain іп a liquid form. Thus, by employing overhead con- 


ductors, à power company is sinking a much smaller amount of 
capital in extending its mains widely during its early stages. 

sides the lower cost per mile of the distributing system with 
overbead mains, which in many cases would make tbe difference 
whether a supply can be given profitably cr not, it is important to 
observe also that if it will pay to carry the current a certain 
distance by underground mains, it will pay to carry the current 
nearly twice as far with overhead conductors, which means that а 
power station can economically supply current over about three 


times the area which would be possible with underground tzans- * 


mission at 6,000 volts, and if the pressure is increased, the relative 
areas show a still greater difference. For this reason, not only has 


a power station with overhead transmission a much larger area from · 


which it can pick up customers and thus acquire a load quickly, but 
it will later on bave a larger area to draw customers from, so that 

the advantages of additional віх з and conceitration are also secured 
in a greater degree. 

It is aleo important to bear іп mind that overbead conductors ате, 
comparatively speaking, free from the complicated phenomena known 
as resonance effects, which give а good desl of trouble on under- 
ground circuits, and bave bzen а cause of much anxiety. 

In Mr. Bell's book on "Power Transmission" there is a list of 
power transmission plants in America 811 at pressures above 10,000 
volts, the list apparently being carried up to the year 1901, and 
probably st the present date there must be in America over 
500,000 н.р, transmitted electrically by overhead conductors. Not- 
witlstanding this, we come across no long lists of accidents; we do 


Carrying capacity in kilowatts at 
the following voltages. 
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Carrying capacity in kilowatts at 
the following voltages. 
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not hear of any legislativa ‘prohibitions of this method of trans- 
mitting energy ; there are no signs tbat overhead conductors ате 
bing given up; on the contrary, every week we hear of fresh 
projects. 

The leading fir ns on the Continent stated that, so far аз the 
genera’ pablic was concerned, they could not recall апу accident, 


, Capital cost of line complete per 
mile, allowing 45 poles per mile 
at the following voltages. 


Capital cost of line complete 
per kilowatt conveyed per nile at 
the following vol:sges. 


10,000. 12.000. 10,000. | 12,00). 


| | 


33 | £211 | £230 | £245 a 52/- 


| 
ed 
. 
| 
| „ 22/. 16 / 
545 4 59 s rd an 36/3 - = 14/8 | 11/3 
887 4301 | £316 £332 ' £347 . 16/- | 10% 7/10 
1,526 4402 £418 | £433 | £448 91у. ни | 8/2 | 5/10 


UNDERGROUND Mains —]Hurg.PHasB CABLES.— ON Tam Basis оғ 1 PER Cant. Loss РЕВ MILE. 


Cost of main complete per 
mile laid and jointed atthe | 
following voltages. | 


Cost of line complete per 
kilowatt conveyed per mile at 
the following voltages. 


| 
12,000. 6,000. 8,000. 10,000. | 12,000. 6.000. 8,00). 10,000. | 12,000. 
i 
5 8 d" € - 
323 , £490 | £540 | £678 ESC 120% | 71/- 60/ 1 49/6 
: | | 
545 /£520 | £653 | £725 | £8» 73/ 50% 36/- | S9]. 
887 2545 | £560 2772 | £950 49/- . 34/- | 25/- 21/- 
1,526 [ee £858 | £957 ei, 5  40/ 25 / | 18 . 18/9 


though they could usually mention one or two cases of accidents to 
emplo; éi—almost invariably, however, from transgressing simple 
rules as to not working on circuits with the pressure 02. 

A little thought will show tbat with a properly-constructed route 
of overhead maine, with stout poles 40 to 50 yards apart, the chances 
of the mains falliog are infinitesimal, far less than in the case 
of telegraph wires, which are much smaller ia diameter, and are run 
habitually in spans double the length ; and the mains are strained 
up much less tightly than ia the case of tramway conductors. 

The most legitimate objection is from the :s:hetic point of view, 
but against this should be placed to their credit the fact that they 


would ba їз means of abolishing much smoke and dirt and heavy 


coal traffic on the road ways. 

Abroad, overhead power-transmission mains freely traverse much 
of the finest scenery, and yet tourists and others do not find them 
overpoweringly objectionable. Overhead power mains are not 
mcre unsightly than heavy telephone or telegraph transmissions, 
which we already have with us on a large scale, and as they would 
more often traverse the open country, they would be still Jess ia 
evidence. A great deal can also be done to remove their obtrusive- 
ness by simply painting the creosoted poles gre:n or grey. 

We now come to the third objection to overhead transmissions, 
namely, that they are liable to faults. The fact that towns like 
Rome, Berne, Milan and Baffalo are, and have been for several 
years, dependent оп electrical energy supplied over distances of from 
15 to 30 miles by overhead mains, is clear proof of their reliability 
when well erected and lcoked after. It is a point ia favour of 
overhead transmissions that any fault which may occur can be so 
easily located and quickly remedied. The risks of wilfal damage 
are much less than is supposed, as to do effective damage without 
pomora risk requires an elaboration of means and an amount of 

owledge which is possessed by few. 

The real danger of interference with overhead transmission is 
from lightning ; but overhead transmissions are freely used now in 
countries where thunderstorms are to much more frequent than in 
this country. that I do not think we reed have any fear under this 
head in the United Kingdom, when proper precautions are taken. 

We are now brought to the consideration of what is the practical 
position, supposing transmission of this « haracter is proposed in this 
country. 

The Board of Trade have passed а series of routes in а саве in 
which the writer is acting as engineer, which go as far in these 
respects as I think engineers can reasonably ask for at the present 
stage. The Board, however, still appear to have objections to high- 
pressure transmissions being erected along the sides of roads. Con- 
sequently, as things stand at present, wayleaves will usually have 
to be obtained for carrying the mains across tbe neigbbouring fielde. 

In choosing a line of route, it is very desirable that it should be 
within sight of roads or good footpaths, in order that the line may 
be inspected easily. 4 

It would be a great facility if there were in this country а eet 
of Jaws and regulations, such as bave been made in several fereign 
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countries, giving undertakers the power to obtain such wayleaves 
by a form of compulsory arbitration, when it can be shown that the 
project is of public utility. 

Ia this country snch powers can at present only be obtained by 
& specific Act of Parliament, which is far too cumbrous and expen- 
sive a method of procedure, and is, moreover, impracticable, since 
it is cnly as a project develcps that the routes of a great part of the 
mains can be definitely settled. : 

To show the arraz gements and formalities necessary to obtain 
such rights, a translation cf the Swiss and Italian laws relating to 
electric transmission is appended to this paper. 

So far, I have dealt chiefly with the branch of the overhead die- 
tribution problem, which for the moment concerns us most directly, 
bat there is anotber aspect of it of pearly equal importance to which 
I will now allude—I mean the distribution of electrical energy at 
voltages suitable for lighting, running mctore, heating, and other 
direct uses, 

From recently published statistics we find that in the United 
States, out of та total of 175,000 miles of feeding and dietributing 
networks, 117,000, or 93 per cent of the whole, are overhead, there 
being in all ihe United States only 8,124 miles of underground 
circuits. 

There is no 1eason why, with overhead distribution and a cheap 
syetem of wiring, such as is in use everywhere except in this 
country, all the smaller centres of population and the outekirts of 
tbe larger towns should not ерјсу tbe benefits of electric light and 
power supply, which tbey are hardly likely to do for ат otber 20 
years without thie system of distribotion. 

Is is, further, worth pointirg out thatimost of the local distribu- 
tion abroad ia at 110 volts. With 240 volts, such as we use largely 
here, the problems involved are much simpler, greater areas can be 
covered, and the sections of copper required lend themselves very 
well to being carried overhead. 

Before closing, I should like to say a few words on another class 
of overhead ele ctric distribution which is fast attaining an important 
piace, namely, distribetion at very high pressures such as 50,000 
volte. When electric distribution is « ffected at these voltages, not 
only do we get into a new order cf phenomena electrically, but 
economically slso. The capital cost of the line comes down to from 
1s. 6d. to 2s. per kilowatt conveyed per mile, with a loss of, say, 
i of one per cent. per mile. From what I have seen in the Colonies 
I feel sure Jbat euch long-distance transmission lines will be of 
great value there and in India, and will open up many possibilities. 
The opportunities for advantageously employing them will probably 
not be many in this country, except, perbaps, in connection with 
railway work, but it is very desirable that every facility should be 
given for their erection wherever tbey would be clearly advan- 
tageous, for the sake of tbe practical example they would offer, 
and the experience which would ba gained in operating them on 
the apot. . 

Some time ago, the Committee of tbe American Institute of 
Electrical Engineers appointed a Commission to inquire into the 
practice with regard to high-pressure tranwmirsion. This body 
iesued a pamphlet, which covers the whole field of high-pressure 
overbead traosmission, and gives the views and recommendations of 
experienced men on almost every point, including poles, arms, 
spans, conductors, insulators, leading in, effect on other conductore, 
lightning arrestere, and numerous other practical points. 

Аа Appendix to the paper contains translations of the Italian 
aud Swiss laws relating to electrical transmission lines, 

The former require proprietors of land to permit the crossing of the 
tame by ei'her overhead or underground condactorr, for either per- 
manent or temporary industriel purposes, with one or two minor 
5 This also. applies to. canale, aqucducts: and sia ilar 
Work. 

The special laws applying“ in such cases must be observed when 
crossing public streets, or rivers, or streams, or where touching the 
exteriors of houses facing streete and squares. Other clauses relate 
to the necessity of eliminating danger, of proving ability to erect 
and value for industrial purposes; indemnities, compensation and 
disputes are also treated. | 

Rules for putting into effect these laws sre appended, including 
the following special rules :— 

(a) For railways and for tramwayson their own ground, in which 
it is stated that where possible conductors should not be laid along 
railwaye, nor on railway laud or premisee. 

(b) For public roads away from dwellings, for rivers, streams and 
canals; in which caso, where: telegraphic; or telephonic lines for 
public service exist or will hava to be placed, the installation of 
electrical conductors is absolutely prohibited, although this can 
be modified by arrangement with the Minister of Posts and 
Telegraphes. " | 

(c) For public streets and squares, which deals with the inter- 
pretation of the rights and responsibilities of wayleaves. 

Tbe Swiss Federal law gives tbe Federal Council tbe right to 
grant powers of expropriation to the owners of electrical under- 
takinge, as also to the consumers. 

This applies to private property, railways, the public lands and 
highways of the communes, but in the latter case refusal.or restric- 
tion is allowed except when the energy is required for, the elec- 
trical working of a railway. 

Farther olauses relate to indemnities, to the method of procedure 
in applying for powers, &c. 


VISIT TO SHIPLEY. ---~- ^" o 


Tum Leeds Section visited the electric light and power works of 
the Shipley Urban District Cuuncil on Saturday last, being conveyed 
to and trom Bradford by spccial car, by the courtesy of the Brad- 
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ford Corporation. The party was met by Mr. Lindley, chairman 
of the Electricity Committee, aud Mr. Schofield, the residen 
engineer. | 

After inspecting the worke, the party returned to the Talbot 
Hotel, Bradford, where tea was served, after which a meeting was 
held, the President of the Section, Mr. Walter Emmott, being in 
tbe chair. The various details of the design aud equipment of the 
Shipley works were discussed, especially in regard to steam con- 
sumption, working costs, &c., and foll details were given by Mr. 
Schofield. 

The sewage pumping and outfall worke, refuse destructor, and elec- 
tricity supply worke for lighting and tramways are all on the same 
Bite. The boiler-house equipment includes four Lancashire boilers, 
one of which is worked in conjanction with the refuse destractor. 
Two “ Meldram” mechanical etokers of the Sprinkler" type are 
installed. Superheatera of the Bolton type are fixed in the down- 
takes behind tbe boilers, and a Green economiser of 192 tubes is 
installed. The generating plant consists of four Pareons turbines, 
direct coupled to three 240-&w. and опе 4(0-kw. compound-wound 
dypamor, Two surface condensing planta, each capable of dealing 
with 10,000 lb of steam per hour, are installed. The accumulators 
consist of 2€0 Tudor ceils, the normal output being 750 ampere- 
hours, and the maximum discharge rate 250 amperes. A 50-xw. 
traction motor, coupled to two 25-kw. lighting generators, is used 
for supplyiog lighting current from the traction side, or vice versá, 
and also as an ordinary balancer; and a reversible battery booster 
is provided. 

Daring the nine months ending December 31st last, the units 
generated were 985,988, of which 401,300 were sold for traction, and 
310,800 to private consumers. | 

The tramwaye, which have a length of six route miles, are the 
property of the Council, but are leased to the Bradford City tram- 
ways department. The gauge is 4 ft. 

The destiuctor is of the Meldrum regenerative type, and is 
worked in conjunction with a 30 ft. x 8 ft. Lancashire boiler. Tne 
maximum capacity of the destructor, with average ashpit refuse, is 
50 to 55 tons per 24 hours. The average daily supply is 25 tons. 

The whole of the sewage of tbe Shipley district is dealt with at 
these works. Nine-tenths of the sewage is lifted 47 ft. by elec- 
trically-driven sewage pumps consisting of two Gwynne centrifugal 
pumps direct coupled to 60-н.р. and 30-н.р. compound motors 
respectively. 

The late Mr. R. C. Quin was responsible for the original installa- 
tion of the plant. Later extensions have been carried out by the 
present resident engineer. 


PAOLO CASTELLI. 


Tun decease of Paolo Castelli, the inventor of the Castelli 
coherer with which Signor Marconi, then in Newfoundland, 
first succeeded in receiving signals (the letter S thrice 
repeated) across the Atlantic, is announced by the Italian 
journal Z} Tempo, of Milan, in a sympathetic notice of his 
work by Signor Masiero. From that notice we extract the 
following notes:. 

The royal Italian marine, immediately after the early suc- 
cesses of Signor Marconi over short distances, initiated its first 
experiments with the consent and aid of the inventor. 
Prof. Pasqualini and Captain Bonomo undertook at divers 
times, now on land and now on the sea, now in the Gulf of 
Spezia and now on the shore from Spezia to Leghorn, a 
geries of tests, the results of which did not seem as satis- 
factory as it appeared that they ought to have been according 
to the earlier experimenta of Marconi. 

During bis period of experimenting, Captain Bonomo 
was assisted by Corporal Paolo Castelli, a semaphore tele- 
graphiet of thé royal marine, who, being charged with a 
passive róle such as is the handling of the key for signalling, 
was able, with the insight of a studious and ingenious youth, 
to discover what might be the weak side of the transmission, 
and succeeded in producing the coherer that bears his name. 
It was due t» this apparatus that the tests initiated by our 
(Italian) military marine gave the results which brought 
honour to all, The proof of this is afforded by what 
Captain Bonomo said of tbem in his report to the Minister 
of Marine. 

„Toward the end of January of this year (1901) "— 
wrote Bonomo—“ the insistence of the petty officer, Paolo 
Castelli, induced me to experiment earlier " (than the com- 
pletion of the earlier experiments) on the system of 
receiving by telephone” (instead of the relay and Morse 
apparatus patented by Marconi). 

„The sensibility of telephonic reception being such as to 
exclude the use of ordinary coherers, it would have been 
necessary to recur to those having automatically decohering 
tubes with carbon powder, when Castelli invented the usc of 
u tube with electrcdes of carbon containing two drops of 
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mercury separated by a little cylinder of iron. Although 
this tube was roughly constructed by him, yet the results 
were surprising, and on Wednesday, February 20th, 1901, 
not only was he able to receive the transmission from 
Palmaria, but he was able also to distinguish clearly the 
rhythm of the oscillator of that station in such a way that 
he was able to conut the component sparks. 

The result was most excellent, and the tubes invented by 
Castelli, having electrodes of iron or carbon with one or 
more drops of mercury, besides presenting an extreme sensi- 
bility, rapidly decohered of themselves.” 

These words ought to be inscribed upon the modest cross 
which will mark the spot where lies the inanimate body, once 
во robust, of this youth of genius in whom the force of will 
and a firm love of study took the place of academic quali- 
fications. 

The invention of his coherer was, however, for Castelli 
only the beginning of his torments. Ile failed to remember 
that he was no longer part of the free world ; that the man 
must be subordinated to the soldier. Не forgot the fate of 
that companion-in-arms of his, who, having invented an 
apparatus usefal in the marine, and having requested a 
suitable reward, in view also of offers which he had had 
from private parties, found himself answered that “an 
Italian, when be is in the army, gives to his Fatherland 
his whole intelligence with his whole powers,” and in the 
end, as encouragement, received a hundred francs. IIe had 
the simplicity to believe that he was in a position to make 
his rights of value, and thereupon began a pitiless 
and implacable war of the big-wigs against the poor 
corporal. , 

To Prof. Banti, who asked him, in 1902, for some 
notes upon the invention of his tube, Castelli answered with, 
amongst others, these words, which reveal the outrage which 
from that time tortured his soul : — 

“ [ can tell you nothing: in charity do not occupy your- 
self with my personal affairs, because you will get only barm 
from them.” That is how the petty world of the Italian 
military, shut within the circle of frivolous ambitions, of 
bedizened uniforme, dreaming of promotion to higher rank, 
treated the obscure petty officer of marine, who seemed 
likely to emerge above the heads of officers panting for an 
approving smile, or a congratulatory note from Marconi. 
And the life of these three years was for Castelli a period of 
intellectual compression, intended to choke in his mind every 
germ and every initiative that would make him known oul- 
side the circle of his few friends. | 

It does not rest with me (writes Signor Masiero) to deter- 
mine whether the coherer of poor Castelli bas or has not 
been actually adopted in wireless telegraphy. What cannot 
be denied is that his invention brought about a great step 
in the system of Marconi, since, with other scientists, the 
latter had for a long time striven to find a sensitive coherer 
of certain action. In fact, in September of the same year, 
1901—that is, eight months after Castelli had experimented 
with his tube—Guglielmo Marconi himself patented* in 
London one very little different. 

Poor Castelli never recovered from the blow of fortune, 
aud after a visit to China he returned to die at home of an 
incurable disease. . 

The obituary notice in the Eleí/rics/a well says: ** His 
end is characteristic of his life; in his death he was a 
victim to his military duty, as in his life he was a victim 
to his genius." 


Theatre D.mmers.—We learn from Messrs. Geij el and 
Lange that the proprietors of the New York Hippodrome bave 
recently ordered 124 100-light Ward-Leonard dimmer plates, which 
are to control no fewer than 12,400 60-watt lamps. The dimmers 
are of the well-known Ward-Leonard type, in which all the 
resistance material is embedded in porcelain enamel, attached to 
cast-iron plates. The feature of this apparatus is that there isa 
large namber of contacts, and the constraction is entirely incom- 
bustible, owing to there being no inflammable material used through- 
out. This is believed to be the largest order of the kind yet placed 
in the hands of one firm. 


— — ——— ——— ——— . — —-—- 


е This patent, it will be remembered, Signor Marconi, on being 
challenged as to bis right to the invention, changed, by a formal 
docament in the Patent Office, into a patent communicated to him 
by a certain Italian Marquis! The tbing was officially announced 
in the Journal of the Patent Office for J uly 16th, 1902. ET 


NEW PATENTS APPLIED FOR, 


Compiled expressly for this Journal by W. P. Тномрвои & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom a'l 
inquiries should be addressed. 


3,263. “Electric working of mine-shafts." J. Swinsuanxe. February 6th. 


2,299. “Improvements in and relating to electroliers and electric wall- 
brackets.“ G. Внихоск. February 6th. 


2,818. Electrical dental furnace.” L. Lawrence BoswoRTH. February 6tli. 
(Complete.) 


2,828. “Improvements in apparatus for hoating water cleotrically." M. II. 
SHOENKERG, February 6th. (Complete.) 


2,839. “Improvements in clectrio machines.“ W. A. Јонмвох. February 
6th. (Completc.) 


2,341. ‘Improvements in brush-rocking gear for dynamos." H.LkirTNERanl 
H. Hitt. February 6th, 


2,812. “Improvements in electric lighting of trains.“ H. LEITNER and R.N. 
Lvcas, February 6th. 


2,351. “Improvements relating to apparatus for telegraphio purposes." 
J. T. Szex. February 6th. 


2,387. Improvomonts in clectrical switches." 
February 7th. 


2,426. “Improvements in electrical resistances.” Н, 
February 7th. 


2,482. “Improvements in electric systems.” Н. Dowir. February "7th. 
(Complete.) 


2,401. ‘Improvements relating to the starting and control of direct-current 
clectric motors." W. Н. HrarTu. February 7th. 


2,474. “Anew or improved process for neutralising static electricity.” W. H. 
CHnaprMax, February 7th. (Complete.) 


2,475. “ Improvements in automatic syetems of signalling for clectrio railways.” 
8. M. Vo. NG. February 7th. Complete.) 


2,490. “Improvements in methods of insulating tho windings of dynamc- 
electric machines." THE British TuoMsoN-HovsTON Co., LTD., and S. van 
Ammos, February 7th. 


2,4091. ‘Improvements in thermal cut-outs or fuses.” Тнк BRITISH 


Trhomson-Houston Co, Lip. (The General Eicctric Co., United States.) 
February 7th. 


2,506. ‘Improvements in or relating to the trolley pulleys of eleotrio tram - 
cars." J. N. Hicks and M. Слух, February 8th. 


2,529. “Improvements in clectrio stop-motions for drawing, slubbing, inter- 


mediate roving and like frames," E. TWEEDALE and 8. TWEEDALE. February 
Sth. 


2,545 ‘Improvements ia the electrical regulation of.clock&" Е. A. 
CuaNPLER and B. BoxNiksEN. February eth. 


2,554. ‘Improvements in or rolating to oleotrioal connections." P. HALLor. 
February Sth. (Complete.) 


23,559. “Improvements relating to clectric ignition apparatus." Sir О. J. 
Lovet and A. M. Lovor. February 8th. 


2,579. “An improved protector or casing for electric conductors or the like.“ 
O. WII EI II. February kth. (Completo.) 


2,58]. “ Improvements in homopolar dynamos." H. LEITNER. February 
Sch. 

2,586. “Improvements in electric switches.“ Tue Ваітівп THomson- 
Носктом Co., LTD. (The General Electric Co., United States.) February 8th. 


2,007. '"Improvemente in fusible cut-outs.” Н. H. Berry and S. М. С. 
TAL. February 9th. 


2,028. “Improvements in electric ignition arrangements for explosion 
motors.“ A. SC iOELL I. R. February 9th. (Complete.) 


2,631, *' Improvements in ships' telegraphs.” J. D. Lyncu. February Och. 

2,6382. Improvements in or relating to burnishing tools for use in the 
cloctro-deposition of metals." J. C. JcsLiNu and H. C. Harrison. February 
9th. (Complete.) 


2,633. ‘Improvements in electrical lampholdors.“ 
February 9th. 


2.658. Electric lighter," A. C. Cann. February Och. 


2,673. „ Improvements in apparatus for the periodic making and breaking of 
an clectrio circuit suitable for use in connection with eleotric lamps and other 
electric apparatus, horological instruments and for other purposes." G.C. 
FRICKER. February 9th. 


2,691. “Improvements in electric signalling systems and apparatus there- 
for.“ TRE British THomson-Houston Co., LTD. (The General Electrio Co., 
United States.) February 9th. 

2,692. ‘Improvements in and relating to eloctrio arc lampe.” 
and M. V. ELy, trading as Foster & Co. February 9th. 


2,693. ''Trolley-pole controller." В. E. Grnyon. 


J. А. K. Men don. 


W. LEONARD. 


E. B. BOUCHER. 


E. R. Grotr 


(The Magney Manu- 


facturing Co., United States.) February 9th. (Complote.) 


2.715. Improvements in connection with pendants, brackets, and the like 
fittiags for каз, oil and electric lighting, and for similar purposes.” A. W. 
SoutTHvate and F, SourucoArk, February 10th. 

2,138. “A new and improved system of running and insulating electrical 
conductors." A. S. Maurix and G. V. Sravert, February 10th. 

2,742. “ New or improved apparatus for distributing electric currents or pro- 
ducing electric pulsations.” A. T. M. THomson and G. О. ELLIS. February 10tb. 

2,747. “Improvements in electric cables.” С. J. Beaver and E. A. 
CLAREMONT. February 10th. 

2.719. Time «ic men* meximum cure nt thermal device for cut-outs, alarms, 
crondica ore." F. Bittotti, February 10th. 

2,766. ‘Improvements in 'ocks and switches for gates of electrically con- 
trolled lifts.” Pc. G. MaroR, E. C. STEVENS and Р. H. STEVENS. February loch. 

2,717. "Improvements in the construction of electric belts, bands and other 
wearing devices." J. W. Fowrkn, February loch. (Complete.) 

789. ‘Improvements in protective devices for electric circuits." THE 
Bina TnowsoN-HovsroN Co., LTD». (The General Electric Co., United 
States.) February 10th. 

2,850. “Improvements in connection with electrostatic watt and watt-hour 
meters.” E. WILSON and W. H. Witeon. February lith. 

2,862. ‘Improvements in protective devices for electric apparatus." THE 
BRITISH ИСЛЕ К Herston Co., Lr». (The General Electric Co., United 
States.) February lith. 

2.864. ‘Improvements in installations for controlling eleotrically-propelled 
trains.” 828 Bros, & Co., Ltp., and C. F. JENKIN. February lith. (Com- 
plete.) 

2,871. “Improvements іп or relating to hermotically enclosed aro lamps, 
such аз are known as electric vapour lamps, partly applicable to other elec: 
trical purposes C. О. Bastian and G. UALVEBT. February lith. 
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ELECTRIC POWER POLITICS; 
IN LONDON. 


To those who are not deep students of electrical economics, 
it may appear that the numerous applications to 
Parliament for authority to undertake bulk supply 
in the metropolitan area merely represent the logical 
sequel of the grant of similar powers to provincial 
companies, For sufficient reasons, however, which may 
be disclosed later, any attempt to link the present 
situation with the exhausting campaigns of past sessions 
serves rather to complicate than to simplify the issue. What 
are now known as the Electric Power Companies, whose 
territory takes in practically every industrial community 
in the provinces, obtained their authority very largely on 
the consideration that, while the chief cities had some sort 
of supply already, there were many deserving urban and 
rural districte which did not afford a suitable site for the 
independent generation of electricity, and were in a state of 
electrical starvation, во to speak, that could only be remedied 
by their inclusion in а comprehensive scheme of distribu- 
tion, the development of which would render such districts 
eligible for industrial settlement. 

When we come to consider the territory commonly called 
Greater London, the same line of argument is scarcely 
forcible, and it becomes clear that “ bulk supply " for the 
metropolis signifies not the transformation of a desert into 
а fruitful plain, but the more productive cultivation of an 
already fertile soil. Bulk supply" for London meaus, in 
fact, consolidation or combination for the purpose of effect- 
ing economies which will filter down to the consumer ulti- 
mately, but which, in the firet instance, properly handled, 
will make electric supply more profitable to the middleman. 

So far ав pure engineering is concerned with the ques- 
tion, discussion turns on the following pointe — first, 
whether the massing of steam plant, at two or three 
enormous stations, would result in any material reduction 
in the cost of production of energy. as compared with the 
conditions at present obtaining ; and secondly, whether 
it is necessary or advisable to construct entirely new stationts 
or whether some of the existing plants can easily be extended 
for the purpose. The latter is the point of variance between 
the new companies and the old. The Metropolitan or the 
City of London, or the North Metropolitan, say, in effect, 
* consolidate and concentrate by all means. Willesden or 
Bankside, or Brimsdown (as the case may be) is an admirable 
station from which to begin the wholesale supply for 
London." 

Here we reach the border line of what we may term the 
political aspect. Capital has been subscribed or borrowed for 
numerous undertakings, not merely on the strength of their 
undisturbed possession of certain areas, but with a prophetic 
expectation that any reshuffling of those arrangements 
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brought about by technical progress, will yield an unearned 
increment convertible into gold. We can imagine this 
crowd of undertakers, with Islington and one or two others 
discreetly forming the tail of the deputation, protesting that 
they have done their duty to the consumer and to the Board 
of Trade, and that it is unjust for millionaire interlopers 
to start business at this stage after—as the chairman of the 
Westminster Co. said the other day, when declaring a 15 per 
cent. dividend—they have borne the heat and burden of 
_the day. | 

The specious plea of the new-comers that they only pro- 
pose to supply wholesale to existing authorities, or to under- 
takings, such as railways and canale, which cannot now obtain 
electricity on suitable terms, does not altogether dispose of 
the objections of the old companies, whose contention is that 
they prefer to do all these things for themselves, and that 
bulk supply is their just heritage ; it is, in fact, the economic 
hinterland of their present business, and they are prepared 
. to exploit it. Here the municipal undertakers cannot 
accompany them, for neither the L.C.C. nor the borough 
Councils appear prepared, to carry out wholesale generation 
and distribution, or to do anything but defend their own 
territories, which is not always a successful policy in the Parlia- 
mentary Committee Room. They will probably be politely 
shown out with some form of protective clauses" which 
will prevent direct competition in their areas without their 
consent, not to be “unreasonably withheld." As for the 
new companies and the old, does-not the conflict turn 
merely on the question whether Greater London should be 
partitioned, or whether it should be enfolded within the 
powers of one authority, perhaps with Government purchase 
provided for in the future? And may not this question itself 
be decided purely with regard to the proposed price of supply ? 

The Committee may pass through four stages in its 
inquiry — first, the engineering stage; secondly, the 
political; thirdly, the geographical; and fourthly, the 
arithmetical stage. Finding that wholesale distribution is 
expedient and feasible, the price offered by responsible pro- 
moters should have a decisive effect on the Committee, and 
rival promoters must be prepared finally for a sort of Dutch 
auction, if they succeed in eluding the preliminary diffi- 
culties of their hazardous course. 


MUNICIPALITIES AND 
THE TELEPHONE SETTLEMENT. 


THE agreement between the Postmaster-General and the 
National Telephone Co., which we referred to at length 
last week, whilst of much interest generally, is of direct 
importance to those municipalities who bave taken advan- 
tage of the permission given by the Act of 1899, to 
establish competing exchanges of their own, and it may be 
presumed that they will take the opportunity to review their 
positions and determine upon their future policies. 

The principal importance lies, not in any of the details of 
the agreement, but in the fact that the Post Office acquires 
the National Co.'s exchanges in 1911. It has been 
suggested that the Post Office will be able to help the 
National Co. with underground facilities which the munici- 
palities may prefer to withhold. We believe this to be a 


misapprehension, and that the local authorities may safely 
form their plans on the assumption that the Post Office will 
maintain a position of strict neutrality between the competing 
licensees. But the competition between the licensees will 
cease in 1911, and if any competition exists later it will be 
between a municipal licensee and the Post Office licensor. 
The policy ofthe Postal Department should be, and probably 
will be, to unify the services as soon as possible. The 
principle of goodwill for surrendered licence has been recog- 
nised in the National agreement, and if any surrender were 
made by municipalities it should also be extended to them. 
But the valuation of the goodwill is somewhat carefully 
guarded, and the profit upon which a municipal goodwill could 
be calculated does not yet exist. The municipalities have now 
had some experience of telephone working, and in making 
estimates of the possible valuations, they would be likely to 
sec that greater care was exercised than, for instance, in 
the estimates upou which their enterprises were started. 
Any advantage from such a source seems to be extremely 
doubtful. The essential factors are the value of the plant 
upon its surrender to the licensor and the period when 
the highest value may be obtained. "There is no doubt that 
the longer the surrender after 1911 the lees will be the value 
of the plant, and that, as à commercial proposition it wili 
pay the municipalities to surrender their plant in 1911 and 
not continue the working of the licence later. 

The terms upon which the Postmaster-General will take 
over the plants are practically the same for the munici- 
palities and the company. He will take such plant as is 
in use, and as is suitable for his actual requirements at that 
date, and he will pay ita fair market value at the time of 
its purchase, due regard being had to the nature and then 
condition of such plant, and to its state of repair. In com- 
petitive areas, the Postmaster-General may be expected to 
lay great stress on the provisions in his favour when valuing 
the plant, because in such areas there will be the inevitable 
expense of combining plants which have been designed not 
for co-operation, but for competition. Most liberal deprecia- 
tion will be necessary if the book value of the plant is to be 
obtained at the date of transfer; And, in addition to the 
general depreciation, a special fund should be set aside for 
the plant which the Postmaster-General may find to be 
unsuited to his requirements. 

Depreciation, unfortunately, ia not & strong feature of 
municipal telephone enterprises at present, and it is not 
easy to see how provision is to be made in the future, The 
municipalities are, in fact, on the horns of a dilemma. To 
provide adequate depreciation would need an increase in 
the subscription rates, and an increase in the subscription 
rates would remove altogether the raison d'étre of the 
competitive service. Under any circumstances, there is no 
possibility of a municipality receiving, on the terms of purchase 
defined in the licence, the amount of its investment, and in 
certain cases there is every probability of a large deficit. 
The question which then naturally arises is, will this deficit 
be likely to become greater or less by continuing the com- 
petition ? We need hardly say that, in our view, the longer 
the competition laste, the greater will the deficit become ; 
and though there are, necessarily, difficulties to be overcome 
in arranging a cessation of the respective competitions, there 
is no doubt that measures should be taken to that end. To 
express the matter in a commercial form, the policy of the 
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municipalities should be to make the loss as little as possible, 
and cut that loss as soon as possible. To consider the 
matter from this commercial standpoint may be the more 
easy for the municipalities when they realise how little chance 


there is for them to achieve by competition any of those 


beneficent results which were expected. 
ee | 


UE À PAPER was recently read by Mr. 

Engineer, or the C. A. S. Howlett, before the Western 
Engineer “Commercial.” Society of Engineers, on The Com- 
mercial Aspect of Engineering.” In the course of this 
paper the author compared the contracting or sales engineer 
to the motive power of a machine, and in the secüring of 
contracts he placed salesmanship ability higher than en- 
gineering ability. There are, he said, certain traits of human 
character which do more to mould the opinion of a purchaser 
than any amount, of technical knowledge of the intricacies 
of the apparatus. Tact is of paramount importance in the 
equipment of the sales engineer, and without this a man is 
liable to be very unsuccessful in the securing of orders. 
The academicaily trained engineer may be a particularly able 
technician and capable of grappling with almost any en- 
gineering problem thrown in his way, but, as a rule, his 
technical knowledge is not in iteelf sufficient to enable him 
to deal with prospective customers with a view to obtaining 
an order. A scientific training may, in fact, unfit a man 
for the commercial side of his calling. 

In introducing the speaker, the Chairman remarked that 
“ ап engineer is а man who can do with one dollar what any 
fool can do with two ; but then along comes the commercial 
man who takes 95 cents away from the dollar thus saved.” 
The intention of the speaker apparently was to show that no 
matter what economies the engineer might make, it did not 
necessarily mean increased profits, as the commercial man 
came in and cut the price down. | 

Prof. Morgan Brooks, however, took a somewhat different 
view to this, and said that while the engineer might be a 
man who could do with one dollar what any fool could do 
with two, the commercial man was one who could sell for 
two dollars, what any fool could sell for one. He went on 
to advocate the development of the commercial instinct of 
engineering students, and following out a suggestion made 
by the author of the paper, that technical schools should 
incorporate in the course for senior students a series of 
lectures on salesmanship, he pointed out that they were 
actually doing this in the University of Illinois. He had 
prepared for his students from time to time specifications of 
various pieces of construction work, and had then got the 
students to estimate and submit bids for the work. All 
kinds of practical work of this nature is given to them, 
which involves their sending to various companies for 
catalogues and prices, studying up the selling points of the 
various makes of apparatus, and then preparing an estimate 
on the most ecomonical lines. After this they are induced 
to practice on their class mates as salesmen, “ talking пр” 
their various schemes with a view to inducing them to place 
the order with them. The plan, it is said, has so far been 
prodactive of much good. | 
We have heard of an American company training up their 

travellers in much the same way. The men have to go through 
the works, familiarise themselves with every detail of the 
apparatus which they are engaged to sell, and when they 
consider themselves proficient, have to appear before the 
Board of Management and “talk up? the apparatus to 
them. Every conceivable objection is advanced by the 
members of the management committee against the sellers’ 
arguments, and if there is any one point in which he is 
beaten, or in which he cannot satisfactorily demonstrate to 
the Committee the superiority of his wares, he is sent back 
for a further period of probation. 

But talking is not everything that is required in dealing 
with electrical engineering contracts. It is not of the least 
use for the old-fashioned kind of commercial traveller, who 
could talk and talk until doomsday upon anything, to call 


upon an engineer in reference to any proposed contract. It 
is essential that he should be an engineer, and be able to 
discuss the thing from an engineering standpoint, Nothing 
is more annoying to a busy man than to discuss matters for 
some considerable time with a traveller, and then, when any 
point of detail arises, to hear the latter excuse himself with 
the remark, “Oh! I shall have to ask one of our engineers 
about that,as I do not profess to be able to deal with 
technical points.” 

There is a real need for а man with an engineering train- 
ing, combined with commercial ability, and all the qualities 
of the best type of commercial traveller. But the fear of 
being looked upon as © а traveller“ often stands in the way 
of really capable engineers taking up the commercial side 
of the business. We know of cases in which engineers have 
given up lucrative positions because their work had drifted 
more and more into a commercial groove, and they have been 
content to work for less than half the salary in a purely 
engineering occupation. 

Such а man would regard a traveller, or tout, as ће 
would call bim, with the utmost contempt. * Bah!" he 
would say, I would not have that man’s berth for a million 
8 year." 

y" is, in a way, the pride or prejudice of class, and whilst, 
in some respects, like the class prejudice between the trades- 
man and the professional gentleman," it has the redeeming 
feature of being the result of & man's love for, and pride in, 
his calling, rather than to a feeling of social superiority con- 
sequent upon the accident of his birth. 

And, just as the social class barrier between profession 
and trade is being trampled down, so will this engineers' 
prejudice against, and contempt for, the commercial man, 
be gradually eliminated. 

Until this feeling has died out, however, 8 man who has 
adopted engineering as a profession, and made his friends 
among engineers, must, if for the sake of Incre he takes up 
the commercial side, that is the salesman’s, be prepared to 
sacrifice his old friends and be ranked, in their estimation, 
as à tout. ö 

On the other hand, the ranks of the commercial," or, to 
be more up-to-date, ‘the travelling representative," аге 
being daily augmented by public school and 'Varsity men, 
and it is no uncommon thing to receive a traveller's card, 
bearing after the name the initials ** M. A., B. A., B. Sc., 
and the like. It is a significant sign of the times. There 
is money in it, and in these strenuous days the art of 
getting on" is regarded as synonymous with the art of 
* getting money." 

And the fact, remains that, owing to the rate at which our 
technical schools are turning out electrical engineers, the 
eupply of them is so much greater than the demand, that a 
man of good address and average ability who can obtain 
orders for a machine can make on the average at least 
double the income of the trained engineer who designs it, 
and who has gone through a long, laburious, and often costly 
technical training and engineering apprenticeship. 


Іт will be remembered that when the 
Engineering Stendards Committee issued 
its interim report on generators, motors, and transformers, 
certain questions relating to the maximum temperatures 
permissible for insulating materials were left unsettled, 
pending the completion of experiments in progress at the 
National Physical Laboratory. The points under investiga- 
tion included the maximum final temperature allowable, the 
permiss1ie rige, and the relation between the actual maxi- 
mum temperature of a coil at its hottest part, and the mean 
temperature as measured externally. 'The experimenta have 
been rendered possible by financial aid received from the 
Government, and their results have been embodied in a 
report which may be obtained from the committee at 25, 
Victoria Street, S. W. | 
- We understand that the report is to form the basis of а 
paper to be read before the Institution of Electrical Engi- 
neers by Mr. E. H. Rayner, who carried out the work ander 
Dr. Giazebrook's direction. A preface to the report has 
been written by Sir W. H. Preece, chairman of the Elec- 
trical Plant Committee. | 
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THE LOCALISATION OF FAULTS 
ON CABLES. | 


[ CONTRIBUTED. ] 


WHEN trouble occurs on a network of mains supplying 
light and power, it nearly always begins with an ** earth." 
In fact, where single cables with metallic sheaths are used, 
it is impossible to get a “short” without an “earth,” unless 
it occur in a mains box of some description. There are 
many methods of localising a fault on a given length of 
cable, but for accuracy and simplicity of application, the 
writer has never seen anything to compare with that which 
he endeavours to bring to notice in this article. 

As the test is applicable to concentric, cored, or single 
cable, for either shorts or “earths,” it may be said to 
cover all that is required for most systems of supply. The 
only case where the method does not seem to apply is where 
an “earth” occurs on ordinary rubber, or other insulated 
cable without metal sheathing of any description. The test 
is really a method of comparing the resistance of the 
defective cable from each end to the fault, and then 
calculating the distance from each end in tLe same proportion. 

The only apparatus required is a small dynamo capable 
of giving, say, 50 amps. at from 1 to 10 or 20 volts, coupled 
toa motor wound to suit the supply pressure. A combined 
set of this kind is often used for charging individual cells in 
a battery. 

Let usassume that an “earth” has developed on the outer 
conductor of & length of triple concentric lead-covered cable, 
forming part of a distributing system. After disconnecting 
the faulty length from the disconnecting box at each end, 
couple the small generator to the two conductors between 
which the fault exists—in this case to the outer and the 
lead sheathing— and put an ammeter in the circuit. Connect 
the motor to two live terminals in the disconnecting box, 
and run the set up till a convenient current is being put 
through the fault from the generator, then measure the volts 
between the lead sheathing and the outer of the cable, (A 
cell-testing voltmeter is usually all that ів required.) At 
the same time havethe pressure measured at the other end 
of the cable between the same conductor and the lead. This 
latter pressure, it will be seen, is equal to the drop in volts 
across the fault, and may of course be very little if the fault 
is of low resistance. The resistance of the fault is one of 


AMMETER VOLTMETER 


the thirgs we have to find, and we can now arrive at it by 
dividing the number of volts obtained at the far end of the 
cable by the number of amperes passing at the time. 

Let с = the current passed through the fault from the 


end a; let Е = the volta at a, and e = the volts at B; - 


then the resistance of the fault = < А 


The resistance of the cable from a to the fault = : — 0 А 


Now, apply Ше test to the other end and substitute for 
E, C and e, E, С, and e. The resistance of the cable from 


the end в to the fault = 2 — а 5 
Е: 1 1 
The distance of the fault from a and from в ів as— 
LIMEN CET I ed 
C C C, C, 


If there are a number of service or other boxes on the 
length of cable under test, they may interfere with the 
accuracy of the results, but if the lead is properly bonded, as it 
undoubtedly should be, no trouble will be experienced. As a 
matter of fact, when a number of services are connected to the 
defective cable they may be made use of as an additional 
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check on the calculation. By measuring the pressure between 
the outer connection in any consumer's fuse box and the lead 
of the service cable, while the testing current is being put 
through the fault, the distance of the fault from the service 
cable may readily be calculated. Several independent seta of 
figures may in this way be obtained, and the mean of the 


results taken as the point at which to open ground. Where 


a fault has occurred between the conductors of a concentric 
or 3-conc. cable without breaking down to © earth," the test 
may be made in precisely the same way, only connecting the 
generator to the defective conductors and measuring the 
pressure between them instead of between the lead and con- 
ductor. 

The writer has met with success on every occasion on which 
he has applied this method of localising a fault. The time 
occupied in making the test and indicating the position of the 
fault is not more tban 4 or 5 hours as a rule, and this success 
has been obtained on conc. feeders, multi-core pilot cables and 
3-conc. distributors. In all instances the trouble has been found 
somewhere in the length of the hole that it has been found 
necessary to open in order to get at the cable. That is to 
say, within a yard of the exact spot indicated by the test, 
and this in lengths of 100 yards or more. Only in one case 
has this method of locating trouble proved erroneous, and 
that was due to difficulty in obtaining an accurate reading 
with the voltmeter in use. A second test on the same cable 
gave what proved to be the correct spot. 

The fault referred to above was on a 9-core pilot cable, 
four wires of which had ропе to earth.” Not having a 
suitable motor-generator with which to make the test, the 
writer was obliged to use a battery booster at the works, and 
by coupling this to two of the sound wires of the pilot he was 
able to get a low-pressure supply at the far end of the pilot 
wire. All the four“ earthed " wires were coupled to one of 
the two connected to the booster, and the lead of the pilot 
was connected to the other. The booster was afterwards 
coupled to the lead of the pilot and the four earthed” wires 
at the works end. 

The results of thia test were as follows: — 

Testing from Works end of Pilol.—With а current of 
15 amps., there was a pressure of 13 volts between the ends 
of the “earthed ” wires and the lead or earth.“ This = 
13 = 866 ohm. At the far end a pressure of 8 volt was 
obtained. Thus the resistance of the fault = i$ = 052 


ohm. 

On applying the test to the end remote from the works, 
the figures were: c = 8°5, Е = 1:8, while at the works the 
pressure between earthed wires and earth was °8 volt. 
It will be noticed that the tests showed a difference in the 


resistance of the fault. In the first teat 15 = 052 ohm. 


'8 


In the second test 77 094 ohm. Taking the mean 


(073) and deducting it from the total resistance from either 
end, we have *866 — 073 = 793 from works to fault, and 


- — ‘073 = °153 — :078 = ‘08 ohm from the other end. 

5 

The total length of the pilot wire under test was 1, 000 ft. 

Therefore, the distance of the fault from the end remote from 

Works ä = 100 ft., which, as has been said, 
71 | 

proved correct. 

To take another case: A length of 95 yards of 3-conc. 
distributor developed an '*earth" on the outer conduotor. 
On applying the test to the end a,c = 20°5 amps, Е = 
2:5 volts, while pressure (e) at end, B, taken at the same 
time = 0°31 volt. Making the teat from B, О = 25 ampe., 
E = 0°55 volt, while e at end А = 0:4 volt, The resistance 
of the fault as measured, showed practically the same result, 


and was taken as ы = ‘0153 ohm. 


Resistance from А to fault, = 90.5 — +0158 = · 1057 ohm. 


Resistance from B to fault = 25 — 0153 = :0067 ohm. 


Then distance of fault from В = 30 = 18 ft. 


è 
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THE BRITISH ENGINEERING INDUSTRIES 
AND THE FISCAL INQUIRY. 


III.— TRR CovnsE or Ocean Freicuts DURING THE 
Past TWENTY YEARS. 


The disappointment—a keen one—of the engineering 
manufacturer who turos to this section of the second blue 
book, is mitigated by the fact that its compilers iterate and 
reiterate the fact that their memorandum is only temporary 
and provisional, and promise further particulars. Absolutely 


no data whatever had been collected prior to the first 


volume, which gives only a single table of grain freights. 
The second volume gives tables covering a period of 20 
years, which include a number of articles. Inward freights 
are given of the North Atlantic trade, including grain, 
meat and timber, of the Southern European trade, including 
grain and cotton seed, the Indian Ocean trade in general 
cargo, rice and sugar, and the Australian trade in frozen 
meat and wool. The outward freight rates for the Baltic, 
North Sea, Mediterranean and Black Sea ports apply 
entirely to coal, which exercises a predominant influence on 
freight in these classes of voyages, while the rates to the 
Atlantic coast of North and South America and New 
Zealand refer to textiles, iron and steel, and a variety of 
other goods. The trades covered by the inward freight 
statistics are rather more than half of all the trades in 
which these vessels engage, whilst, in the case of outward 
freights, the proportion included is roughly two-thirds. No 
statistics are given of the freights to and from South Africa 
owing to the complication due to the system of rebates, At 
a later stage information on this subject is promised. The 
omission of these tables is not regarded as vitiating the 
general conclusions at present arrived at, inasmuch as the 
tonnage of vessels entered and cleared to and from South 
Africa is less than one-twentieth of the tonnage embraced in 
the returns given in the present inquiry. 

So far as the mean average tonnages for 1894 to 1903 are 
concerned, we may note tbat the inward tonnage of shipping 
from the Atlantic seaboard of North America averaged 
6,205,610 tons, as against an outward average tonnage of 
5,059,128 tons. The inward tonnage from the Southern 
European zones averaged 8,984,330 tons, as against an 
outward tonnage of 4,846,202 tons. Inward freight ton- 
nages only are given for the Indian Ocean trade which 
averaged 1,551,163 tons. The outward average freight ton- 
nage to Australasia amounted to 935,258 tons, as against 
724,447 tons of inward freight. 

Taking the mean value of the inward freighte in 1900 as 
equal to 100, freights under tLis category have fallen from 
121°7 in 1884 to 66°6 in 1908. Аз regards outward 
freighta, taking again the mean value in 1900 as equal to 
100, outward freight rates have fallen from 110°7 in 1884 
to 78:9 in 1908. The fall bas in neither case been а con- 
tinuous one; for instance, 1889 was a year of higher rates 
than 1884, whence freights declined until 1895, after which 


they revived until a second maximum point was reached in 


‚ 1900, when the war in South Africa made great demands on 
shipping for transport purposes. After 1900 rates collapsed, 
the figures for 1902 for both inward and outward freighta 
being lower than in any other year of the series. While 
the figures collected afford a fair indication as to the course 
of the freight market, they give merely the average freight 
ona large number of articles and voyages. In particular 
cases it is well known that rates for the ocean carriage of 
goods are affected by a great variety of circumstances. The 
length of the voyage is, of course, an important factor, but 
it sometimes happens that the rate to a given port is lower 
than to another port many miles nearer home, the reason 
being that there ie, perhaps, in the first case, the certainty of 
а return cargo, while in the case of the nearer port the out- 
ward freight may have to pay the expenses of the ship both 
outward and homeward. Thus the average freight on coal 
from the Tyne in 1908 is returned as 58. 114d. to Gibraltar, 
98. 94d. to Marseilles, 58. 81d. to Constantinople, and 58. 1d. 
to Odessa. On trade routes where there are competing lines 
of vessels, rates may be lower (in proportion to distance) 
than on rontes where there-isa * conference or agreement 
among the shi ers regulating freight charges. Again, 
he rateg ing on particular voyages are occasionally 


subject to violent fluctuation by the entrance of a competing 
line into the trade which may cause a sudden fall in rates, 
followed. perhaps, by a fresh combination and an immediate 
rise in freighta. 

In addition to tbe coal freighte, which occupy several 
columns, the mean yearly freight rates of certain articles of 
engineering interest are cited in three cases. For instance, 
the mean rate for plates, angles, and sheets from the United 
Kingdom to Montreal, which stood at 15s. in 1884. and by 
1891 fell to 7s. 6d., remaining st this figure until 1902, 
when the rate rose to 8s., reaching 108. in 1903. The 
mean rate for machinery for the River Plate fell from 
408. 8d. in 1884 for three years, rising subsequently to 
48s. 4d. in 1889, fell to 288. 8d. in 1893, and after several 
fluctuations rose to 95s. in 1901, a value at which it stood 
at 1903. The mean rate for cast-iron pipes for the River 
Plate, which stood at 338. 3d. іп 1884, stood at 28s. 3d. in 
1908, ite fluctuations having moved in close sympathy with 
the changes in the rate for machinery. 

Interesting though this information is, it by no means 
suffices to give to the engineering manufacturer (or, indeed, 
any other manufacturer) in Great Britain information of real 
value. What is needed are comparieons of the rates on 
kindred articles, not only from the United Kingdom to 
distant parts of the Atlantic or Pacific Oceans, but also the 
ports at which the produce of our Continental rivals is 
shipped. In pursuing these inquiries over a period of years 
the staffs at our various Consular offices at Hamburg, 
Antwerp and other places will be well employed. When 
such information is forthcoming, the British manufacturer 
will be able to appreciate fully the nature of the services 
which State-subsidised lines render to his rivals. To labour 
further at а recitation of omissions ог a narration of a series 
of desirable features in future reports were ungenerous in 
view of the frank manner in which the compilers of this 
section recognise the provisional nature of their present 
report. | С. 


POST OFFICE ENGINEERING DEPARTMENT, 
LONDON. 


THE second annual dinner of the above department was held ou 
Friday, February 24th, in the Victoria Hall, Hotel Cecil, Mr. J. 
Gavey, С.В, M. Inst. O. E., engineer-in-chief of the Post Office, 
presiding. 

The guests of the evening included Mr. H. Babington-Bmith, 
O. S. I., secretary, Mr. J. C. Lamb, O.B., C.M.G., Mr. J. Ardron, Mr. 
A. F. King, Sir Robert Hunter, Mr. B. C. Hooley, I.8.O., Mr. J. C. 
Badcock, С В, Captain R, H. H. Boys, R.B., D 8 O., Dr. Walmsley, 
Mr. A. M. J. Ogilvie, Mr. J. W. Willmot, Mr. W. Bosomworth, Mr. 
G. Morgan, Mr. A. W. Heaviside, I.8.O., and Mr. W. J. Etheridge, 
the company numbering about 200. Lord Stanley, the Postmaster- 
General, who was attending His Majesty’s second Court of the 
season, was prevented from being present. 

After the Joyal toasts had been duly honoured, Му. Laws, in the 
absence of Lord Stanley, in proposing the “Engineering - 
ment,” said :—“ As your chairman has told you, it is the unavoidable 
absence of the Postmaster-General that procures me the honour 
of addressing you to-night and proposing the toast of the evening 
but Iam sure that I am speaking for him truly when I say that 
-be cordially wishes you every prosperity, and that he regrets his 
absence quite as much as you do. If envy were a permissible thing, 
I think I might envy you engineers your association with those 
brilliant men, past and present, who have done so much to improve 
and facilitate and quicken communication in the world; but I 
think my envy migbt go further, because I see opening before you 
another field that you did not dream of years ago—a field in which 
you areto be associated with the men, both past and present, who 
bave worked wonders for the transmiesion of power and energy in 
the world and for rapid transport. It is a development not merely 
in the outside world, but it is in the department itself; your 
sphere within the Post Offlce is being extended and enlarged ; you 
are ceasing to be telegraph engineers; you are becoming more and 
more general engineers. But I think I appeal to your hearte more 
when I say that you are all proud to be telegraph men—not tele- 
graph engineers, but telegraph men; and here I detect no envy in 
my mind, because I am one of yourselves. Well, gentlemen, 
speaking to you as one of yourselves, I say that we telegraph men 
have a sphere which is larger tban that of any other body of men in 
the world. It is larger than that of the soldier; it is much larger 
than that of the ordinary civil servant. We are not limited to our 
own Empire. We go out in friendsbip and barmony to every 
corner of the world, and we find people ready to receive us ss 
brothers. It has always been to me a pride and consolation tbat no 
matter where I go I find men who understand me. Even when I 

in broken language they apprehend what I mean, and are 
ready to welcome me, and this is the case with telegraph men all 
E 
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over the world. I don't suppore I shall bave the pleasure of being 
prepant.at one’of these dinners again, and therefore I take the 
opportunity of wishing you from the bottom of my heart an 
affectionate farewall. ` I now ask you to drink—you gentlemen here 
who do nét belohg to the Engineering Department ask you to join 
me in heartily drinking the health of tbe Engineering Department.” 
Мт. Gavay, in responding, said :—“ In the first place, I know that 
I € only voicing your feeling of regret when I say how sorry we 
are that the 5 ia unable to be here to- nigbt. On 
the other band, I may say on your bebalf that we are very proud 
to мре the permanent chiefs of great departments and the heads of 
so many hranobes around our table to-night. I think that for the 
fit of the Service as a whole, the head of tbe great adminis- 
epartments of the Post Office, and the handa and brains 

that they direct in the shape of executive officers, should come into 
contact whenever it is possible. In a great service like tbe Post 
Offiee it is only on special occasions like this that such community 
is possible, and I hope it is a pleasure to the administrative heads 
to meet you to-night, and I am sure it is a pleasure to the executive 
rs to see those gentlemen, enthroned on bigh, of whom 
they can only form a definite opinion on occasions like this. 
Now, gentlemen, the thread of my thougbte has been diverted into 
a painful channel, by. what I can only assume to be our friend Mr. 
Lamb's species of valedictory address. Those who, like myself, 
Бате been associated with the Telegraph Service for very many 
year», can hardly look back to the period of State control without 
tbe recollection of [seeing tbe magical letters “J.O. L.“ at the 
bottom of papers. As time bas gone by my appreciation of Mr. 
Lamb's talents, of bis extraordinary knowledge of the telegrapbs, 
not only of this country but of the whole world, bas grown day by 
day. In fact, I think that he is absolutely the supreme authority 
од -telegraphs throughout the whole of the world. Iftbe time has 
arrived, or is about to arrive, when he bids farewell to the Service, 
I hope, and most sincerely hope, that he will not bid farewell to 
this company or to its successors. I am glad to say that our pro- 
grees, both telegraphically and telephonically, appears to be very 
satisfactory. From the telegrapbic point of view, I think I may 
say that the Post Office Telegraphs is certainly in the forefront, or 
if tbat may be considered too ambitious, I may say that it is not 
behind any other telegraphic service cf the whole world. The 
Telegraph Administration of this great Department has slways done 
everything to foster and encourage progress. In the course of the 
last year or two a number of experimental trials of the most 
advanced type of telegraph apparatus bave been carried out. We 
have, in addition, forwarded that great work of the underground 
telegraphs to tbe North, and at the present time our lines may be 
said to be complete to Carlisle and to be on the verge of comple- 
tion to Glasgow. In other words, during the last few years, we 
have laid something like 30,000 miles of underground wire to steady, 
and to make absolutely free from all climatic disturbances, the great 
борк Jing servica of the country. This.work is to be continued 
so long as our paymaster, the Treasury, finda the funds. I am 
glad to say that those funds are provided for next year, so that 
for one yesr at least this pogrese is absolutely sure. In 
the matter of the extension of the London Telephone 
Service, which perhaps more closely affects many of the 
genteni who are- bere t, I am glad to say that we 
wa, made. very solid and very steady р . You will all 
remember that it was in February, 1902, that the first London 
Exchange was opened, with 250 subscribers. I find that on Feb- 
ruary 22nd, of thia year we had joined up 25,138 stations, and in 
the present year of that number 8,803 stations were provided. . In 
the case of the trunk line service, the adjunct to the local service, 
or perhaps І should say the local service is the adjunct to the trunk 
line. service, if we speak of the importance of the relative services 
and. not of their numbers; we have to record continued growth. 
In 1897 shortly after the Post Office had acquired the trunk lines 
erected by the telephone company, and had commenced the exten- 
sion of the service throughout the country, there were 47,855 miles 
of бипк line in use... At the end of the last financial year there were 
102,752 miles erected, and the Post Office is. steadily erecting from 
7,000 to 8,000 miles of trunk wires every year. Now I come to 
another point which, no doubt, bas exercised your minds more or 
less, and in which you have, no doubt, felt a considerable amount 
of interest. Тһе agreement between the Post Office and the 
National Telephone Co. has now been laid before Parliament, and 
you are, no doubt, generally acquainted with ita contents. You 
will.have observed, of course, that the final. acquisition of the com- 
pany, will take place in 1911. As an old warhorse who sniffs the 
battle, afar, I may say that, personally, I might have wished 
to have had my little sbare in that great transfer, but the fates and 
the wisdom of our chic fs have decided otherwise. So far, however, 
as you are concerned, and more especially. the younger men that I 
see around me, I should like to offer a word of suggestion and а 
word of advice. I Пате а settled conviction that we are only on 
the threshold 4f this very great enterprise, The magnitude of the 
work that you, gentlemen, will have to carry out in future years is, 
perhaps, oily appreciated by a few. To give you an illustration of 
what I mean, I shonld like to refer to the abnormal growth of tele- 


phones that has taken place in the United States within the last 


few years. For instance, I was in America in 1898, and in New 
York at that time there were 26,081 telephone exchange stations, 
the term station, of course, being well understood by all. I have re- 
cently received a letter from the general of the New York 
Telephones, who tells me that at the end of the year 1904 that 
26,000 had increased to 140,000 stations in New York, and you will 
bear in mind that New York proper is not the greater New York, 
inclading Brooklyn and New Jersey. It isa little bit of an island 
10 miles long by about 3 miles broad, with a population of about 
two millions.. Again, taking the report of the American Bell Tele- 


i 


{ 


phone Oo., I find that in 1899, throughout the United States they 
had 465,000 subscribers’ stations. In 1904, after an interval of five 
years, they bad 1,525,000 stations. Now in this country tbe rapid 
growth of the telephone ia of comparatively recent: date, and the 
problema which you, gentlemen, will have to solve in the future, 
increase in magnitude as the equare of the number of subscribers, 
and not as the numbers themeelves. Think, gentlemen, what you 
will have to consider in tbe year 1911. It will not be a question of 
interoommunication between 100,000 subscribers ; it will be a ques- 
tion of intercommunication between a quarter of a million, with 
probably the possibility of having to provide intercommanication 
between half а million ten years later. It means that you will bave 
to apply the highest technical and scientific knowledge that it is 
possible for men to obtain in order to do this work in a satisfactory 
and an economical manner; and what I want to suggest to yor 
gentlemen, if you will not consider it an impertinence, and if you 
will not think that I am acting too much as the schoolmaster, is that, 
before the tranefer takes place, you should fit yourselves, by keeping 
abreast with all the technical knowledge of the age, to take the 
position which you ought to occupy when that great transfer takes 
place. We have now in preparation at headquarters a species of 
technica] summary of the theoretical principles on which telephony 
is based, and the lines on which the work ought to be done in the 
future. With the consent of our chiefs, I to have this 
printed and issued shortly, and I invite your careful attention to it 
—not by any means as a complete work, but ratber as an index—a 
sort of direction post, pointing out the various paths in which you 
should carry out your investigations. | 

Mr. J. W. Woops. the superintending engineer of tbe М 
politan Central District, in proposing the toast of “The Visitors,” 
said: The members of the Post Office Engineering Department are 
always pleased to gather together in this quiet and homely way ; 
and, like hospitable Britons, we like to have our visitors with us to 
taste our frugal fave. We have already heard, and heard with 
regret, that Mr. Lamb will soon be leaving the Service. I realise, 
and I am sure усп realise, that the Service will lose a very tree 
friend when Mr. Lamb goes. The Postmaster-General’s position is 
buttressed and supported by secretaries, and we are very thapkfal 
indeed that Mr. Babington-Smith, “tbe secretary,” has again come 
and graced our meeting. Mr. Babington-Smith is well supported 
by his secretaries— Mr. Lamb, Mr. Ardron, and Mr. King—whom I 
see before me, who are all supporting, very definitely and loyally, а 
cbief who is wortby of their support. I am almost afraid, gentle- 
men, to mention another name, but there is an illustrious gentleman 
opposite me, Sir Robert Honter. We do sincerely thank Bir Robert 
Hunter for being present—and we realise that in Sir Robert 
Hunter the Postmaster- General is well supported on the legal side. 
Before me I see also Mr. Hooley, the Controller of Stores. We 
honour Mr. Hooley because he bas brought a department, on which 
every other department has to lean to a certain extent, to a state of 
great perfection. We are delighted to see Mr. Hooley at our table, 
and we thank him for tbe hard work that he has done since be haa 
been the bead of the Stores Department. I am delighted also to 
see Mr. Badcock, representing the Postal side. What should we do 
without the Postal side of our department? I see also my good 
friend Mr. Preston on the other side. We have to rub shoulders 
very often with Mr. Preston. Do not imagine for one moment tbat 
there is friction: we rub shoulders in the sense that we each pot 
our shoulder to a wheel, and thus make the whole thing go. If 
you will allow me, I should like also to refer to two grey-headed 
veterans, Mr. Heaviside and Mr. Fleetwood. We greet them most 
heartily, and we trust that when our time comes to “sit down” we 
shall look as bale and hearty ss our two friends. What I have 
lacked in eloquence, I have no doubt you will make up in heartiness 
in drinking the toast of Our Visitors.“ | 

Mr. Валвінотон-Вміти, in reply, sald: I have to thank you very 
warmly for the way in which the toast of the “Visitors” has been 
proposed by Mr. Woods and received by you. I thank you on my 
own behalf, and I thank you on bebalf of my colleagues who are 
here as your visitors to-night, and on bebalf of those distinguished 
strangers who are also your guests. I may mention, specially, Dr. 
Walmsley, to whose instruction the engineering service of tbe Post 
Office is much indebted. I may mention Mr. Murtay—I am not 
sure whether I ought to call him a visitor, for I am glad to say that 
now he has at Jeast one foot in the engineering service of the Post 
Office—and I weak also on behalf of the representatives of the 
distinguished firm of Siemens, to whose co-operation, in telegrapbic 
matters, the Post Office is also so much indebted. The history of 
your service in the past has been a history of progress. That pro- 
gress has been watched over from its infancy, I may say, by my 
colleague, Mr. Lamb. He assisted at the birth of the telegraph 
service of the State; he bas watched over its growth, and though, to 
our very great regret, we are soon to be deprived of his great 
talents and his long experience, he may rest assured that his name 
will always remain associated with tbe great service of which be 
has for so long been a distinguished member. Your cbairman bas 
mentioned an agreement recently concluded, which, if it is oon- 
firmed by Parliament—as I hope it will be—will mean that the 
telephonic service of the Post Office will see a very great develop- 
ment some years hence. Not all of us, but I hope a great many of 
us, will assist. at that development, and I should like to take this 

portunity of saying that if tbat agreement has been made upon 
sound lines, if in settling the many technical points which arose in 
the negotiation of that agreement any sa ory solution has been 
reached, it is in a very great measure due to the keen, scientific and 
large-minded insight with which your chairman advised the autho- 
rities of the Post Office on these technical problems, I have only 
once more to thank you [very рови, in the name of your visitors, 
for your kind welcome to-night, to wish r in the 
future to the Engineering of the PostiOffice. 
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The musical programme, under the direction of Mr. H. J. 
Hoggarth, was of an ly high order, and was contributed 
to by such ніт er artistes as Miss Mabel Manson, Miss Edith 
Nutter, Mr. Webster Norcross, Mr. Harry Greeze and Mr. Sivey 
Levey. 


DISORIMINATING CUT-OUTS. 


e ¢ 


By LEONARD ANDREWS. 


THERE are a few points in Mr. Field’s “rejoinder”. in the 
ELECTRICAL Review of the 11th ult., that call for some 
comment, but I will endeavour to be brief in dealing with 
them. 

1. Certainly a sufficiently heavy leading current of 7 
power factor would cause à properly constructed discrimi- 
nating relay to operate, but large currente of this nature do 
not occur in practice, except when a field fails. 

2. Naturally, a cut-out constructed to operate when a 
generator field fails will do so, whether the failure 
of field be due to a breakdown, or to the accidental 
opening of a field switch by a careless attendant. It would 
be equally true to say that the accidental opening of a main 
switch would cut a generator out of parallel as certainly as 
if it were opened intentionally. The obvious remedy is to 
employ switchboard attendants who are not liable to make 
such mistakes, 


8. Mr. Field thinks that a failing field does not necessi- . 


tate the isolation of the faulty generator until it gets out of 


step with other generators, when he believes that the switch 


will be operated by the arrangement he recommends. He 
overlooks the fact that, before the faulty generator will 
break out of step, the bus-bar pressure will have fallen 
almost to zero, and other generators will be quite liable to 
гап out of step before the faulty one is isolated. 

4. Mr. Field contends that he can introduce “spurious 
phase displacement in his wattmeter type of device, just as 
well as І can in the type of relay that I prefer to uee. Oer- 
tainly he can; it's just what I have recommended him to do 
from the first. 

5. After exhorting engineers for many years to substitute 
the terms * healthy " and “faulty” for forward and 
“reverse” in speaking of alternating currents, I have, as 
Mr, Field pointe out, fallen into the old error myself. If he 
will substitute the word healthy for ** forward" in the 
final paragraph of my last article, I think my meaning will 
be perfectly clear to him. 

In conclusion, I must point ont that, in my recent paper 
before the Manchester Section, I made no attack upon the 
wattmeter type of relay. Although I hold my own opinions 


as to the advantages or otherwise of this type of instru- 


ment, I prefer not to discuss this matter. I have only 
answered Mr. Field's attack upon my device, and in doing 


80 have been obliged to explain my reasons for condemning : 


the “ reverse power" idea. Mr. Field now admite that his 
device will not isolate a generator without the intrcduction 
of “spurious phase displacement.” As that was the only 
point I attempted to make, I am quite satisfied with this 
admission. 


S —————= 


CORRESPONDENCE. 
ee ee ыр on Wednesday morning cannól appear 
until the f. should forward their com- 


munications at the 5 moment. No letter can be pub- 
lished unless Оов IOT HATA 


Earthing. 


: have read with deep interest the abstract of the paper 
^" Earthing," reed at Glasgow by Mr. W. W. Lackie, 
which ap in your issue of February 17th. 
I should be favoured by an expression of his and other's 
сота on the matter of earthing of metal conduits in cases 
some of these must be buried in plaster or conorete ; 
the efficient, insulating of the metal sheathing, which I 
understand Mr. Lackie to recommend, would be a somewhat 
dificult matter in such cases. 
ь Recently I came across an installation in a church, where 


UC 


- 


all the conductors except the main cables were composed of 
twin 1/188, paper. insulated and lead-covered, and fastened 
direct to stone work and woodwork with metal saddles, It 
occurred to me that the earthing of the metal sheathing of 
these -conductors was thus nob very efficient, unless it 
happened to touch a gas pipe somewhere, which was quite 
likely in sueh а building. I should be glad to hear what 
Mr. Lackie thinks are the most likely risks of such an 
installation, and if these risks would have been obviated or 
minimised by the methods advocated in his paper. 


20 


A’Chief’s Complaint. 


My committee have, after three years’ gervice, recently 
asked me to supply them at every meeting with a time sheet, 
recording how I employ my time, and the number of hours 


. engaged daily on the hundred and one different items which 


are a portion of every Chief’s sinecure (?). I consider this 
to be an insult, more especially as the resulte of the past 
year should bear ample evidence to че fact that their 
interests have not been neglected. - 
Would other chief engineers kindly express their views? 
Chief Engineer. 
sincere sympathy.— 


: [Our correspondent ‘has our 


Ens. E.R.] 


Rotary Converters. 


In Mr. A. E. Eborall’s-well-known lectures, the Howard 
Lectures on Polypbase Electric Working, delivered in 1901, 
the following sentence occurs on page 39 :—** Transformers 
supplying current to rotary converters (which are never 
paralleled on the three-phase side) should always be mesh 
connected.” 

Qn one of the London electric railways there are two 
rotary converters in each sub-station, fed by six single-phase 
mesh-connected transformers ; the transformers are always in 
parallel on the H.T. and L.T. sides, and both rotaries are fed 
from a common set of three a.c. bars and are also in parallel 
on the р.о. side. 

Mr. Eborall would almost certainly have known of the 
system when he wrote the lectures, and I think he must have 
been using the words (in parallel) with a different meaning 
to that generally given. 

Perhaps some reader would kindly explain why they ought 
85 to be spoken of as being in parallel, when running as 
above. 

Balderstone A. I. E. E. 


Temporary Wiring in Ball Rooms, &c. 


We were exceedingly surprised, on reading your article on 
the above in last week's issue, to find that statements are 
made which were proved to be false at the trial, and we ask 
you in common fairness to give us an opportunity of pointing 
out the misstatements, which we cannot think have originated 
with your own staff. 

In the first place, from your article it may be inferred that 
we are of the *draper and general middleman type, under- 
taking electrical contracts.” As a matter of fact, our elec- 
trical department is a distinct organisation from the reat of 
our business, and is under the control of a thoroughly com- 
petent, technical and practical electrical engineer, an asso- 
ciate member of the Institution of Electrical Engineers, who 
has had 18 years’ practical experience in first-class firms, 
Our stock and methods bave been specially designed for tem- 
porary lighting under expert advice, and we have been 
entrusted with very large contracts in such places as 
Buckingham Palace, Marlborough House, Guildhall, &c. 
We, therefore, claim that your definition of “ draper middle- 
man, &., is an improper term to apply to us, and that as 
the caterers were fully aware of опг record, and our special 
capabilities for such work, they cannot be ' accused of sub- 
letting the contract without taking proper precautions that it 
would be properly executed. 

You say, “ Some alterations were made in the way of 
fitting pis end 3 electric fans.” Whilst not actually 
untrue, this во ав to convey an exaggerated 
ideo. of e fani, s They » were 12-in. ordinary. enclosed motor 
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fans, and the wires for them were tested with the rest of the 
installation. 

* The fire breaks ont immediately after a trial demon- 
stration, and no one saw the outbreak." It was proved in 
Court that the whole installation had been running without 
any mishap of any kind for about 2 hours during the after- 
noon, and that from 10 to 15 minutes elapsed after all the 
lighte, except one centre fitting 30 ft. away, had been 
switched off, before the fire broke out, and that three 
witnesses saw the first appearance of fire at a spot 18 in. 
from the nearest electrical conductor. 

With regard to Col. Crompton’s evidence, the premises on 
which he based his opinion were entirely theory, and, as 
proved in evidence, theory based on error. He. thought 
that the garlands contained 23 8-c.P. 200-volt lamps in a 
circuit with 10-ampere fuses, whereas in fact they were 
20 5-cr. 200-volt lamps with 5-ampere fuses. He also 
stated that it was a morsl impossibility for an expert wire- 
man to get 140 No. 40 wires into each hole of ће S. B. C. 
holders without stray ends. We not only proved that it was 
physically possible, but the jury themselves were able to do 
it easily. As this was his great point as to the danger of 
the system of looping, the opinion of Mr. Dykes and Mr. 
Mordey that the system is perfectly safe is at least as worthy 
of consideration, and they stated that so far from the work 
being “ slipshod,” they were convinced that every care was 
taken and the work thoroughly well done. , 

Tt has been stated that the muslin was draped about the 
lamps. This was denied in Court, and it was proved that 
the garlands were hung on pegs 6 in. long, projecting from 
the top of the walls, and were further stayed out by clips, so 
that no lamp was within 6 in. of any muslin. But for fear 
of trespassing too much on your space, we could point out 
other inaccuracies in your article. 

In conjunction with our cliente, Messrs. Kingston and 
Miller, we fought the matter out fairly and openly, having 
nothing to fear from an impartial investigation. The evi- 
dence conclusively proved that from the position of the out- 
break. it was impossible that the fire could have been an 
electrical one. 

The fact of the jury only requiring 10 minutes to come 
іо а unanimous verdict in our favour shows that, so far 
from “ giving us the benefit of the doubt,” they were satis- 
fied that we had carried out the installation in a proper 
manner. 


London, February 24th, 1905. 


Simmonds Bros., Ltd. 


[The defendants in this action were the firm of: caterers, 
Messrs. Kingston, Miller & Co., to whom we referred as 
middlemen, and they were obviously such, seeing that they 
employed Messrs. Simmonds Bros. as sub-contractors. The 
latter, though not the defendants in the cese under review, 
were defendants in an action brought against them by 
Messrs. Kingston, Miller & Co., which was standing in 
abeyance pending the decision in the Lionel Phillips case, 
and it was obviously in their interest to assist their clients, 
as, if Messrs. Kingston, Miller & Co. had been beaten, they 
would probably have found a remedy against Messrs. 
Simmonds. Ав to our correspondents’ reading of the 
evidence, it would be best to refer to the judge's summing 
up, for the learned judge conclusively showed that he took 
the Lionel Phillips view of the case. Our opinion, to 
which we adhere, was that the jury arrived at a mistaken 
but quite understandable verdict which did not accord either 
with the judge’s view or with the tenour of the evidence.— 
Eps. E. R. 


Enclosed Arcs. 


I read, with pleasure, your comments, in the issue of 
Friday, the 25th inst., on the paper read before the Society 
of Architects ; but I think that you are in error when you 
state that in a modern high-class enclosed arc lamp, the arc 
does not travel slowly from one part to the other of the 
space between the carbons. 

I have had experience in testing most of the latest types 
of this class, and have always found that the arc does travel 
about in this way. This is quite apparent from observation 
of a lamp while burning, as well as from an inspection of 


the spent carbon ends. These will be found to contain 
numerous small craters, where the arc has established itself 
at various times. | 
In some of the miniature lamps, which have carbons 
about 5 mm. in diameter, the arc sometimes even travels a 
good way up the side of the positive carbon. 
G. W. 


Ou Dumping. 


I am glad to вее that your correspondent, Mr. Arthur Ker, 
practically admits that Protection raises prices (at least this 
is a corollary to his argument). This accounts for his not 
having seen the point he deals with advanced “even in 
serious discussione,” for most Protectionists try to avoid 
admitting that prices rise under Protection. 

Now, if the electrical industries were the only ones to be 
protected, they would, of course, be benefited. But if all 
industries are to be protected, and therefore the prices of all 
commodities increased, the net effect would simply be to 
reduce the purchasing power of money. 

Arnold Mande. 

Chelmsford, Februury 27th, 1905. 


Re the Third Rail. 


In one of your editions at the beginning of this year 
Prof. Silvanus Thompson stated ** That on two occasions in 
this country the third rail had been abandoned in favour of 
the overhead system." The Professor, I believe, said ** They 
were railways”; but a perusal and search through your 
valuable journal has failed to inform me which ones they 
are, and perhaps Prof. Thompson will kindly inform me 
through your valuable paper. Could you kindly tell me why 
the present positive third rail is always laid outside the 
railway track metals instead of bteween, as in the case of 
the Liverpool Overhead, &c. Where does the advantage 
lie? To my mind it would appear as if it could be better 
protected when laid between the tracks as formerly. 


Good Old Third Rall. 


[The railways in question are those in the north of 
Ireland, the earliest examples of electric traction in the 
United Kingdom—between Bessbrook and Newry, and Giant’s 
Causeway and Portrush, respectively.—Eps. E.R.] . 


A.C. Ve D.C. 
I ghould like to draw attention to what appears to me to 


. be a great absurdity on the part of advertisers requiring 


assistante. One frequently notices in such advertisements 
statements similar to the following :—'* Applicants must have 
had experience in the working of а three-wire continuous- 
current system.” 

I think it cannot fail to be admitted by electrical engi- 
neers that a man who is conversant with the practical 
working of an alternating system is perfectly qualified to 
take charge of direct-current plant, on the ground that the 
greater includes the less. 

In my opinion it should be distinctly realised that alter- 
nating-current experience is the higher grade, and that 
consequently a man possessing it is fully qualified for direct- 


current work. 
W. Talboys Wheeler, 


Second Assistant, 
Corporation Electricity Works. 


Tunbridge Wells, 
February 27th, 1905. 


[ Doubtless all a.c. men will agree with our correspondent. 
There are, however, about four times as many D.C, stations 
in this country вв A.C., and the engineers in charge of them 
may possibly have views slightly divergent from hie.— 
Eps. Е.К.) 


[A correspondent wants to know who are the makers of 
small electric crucibles suitable for gold or platinum.— 
Eps. E. R.] 
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OUR LEGAL QUERY COLUMN. 
[Questions addressed to the Editors for insertion in this column should 


lawyer 
but the Editors cannot undertake to be responsible for the acouracy of 
the views which he may express. } 


“ SURPRISED " writes :—“ We shall be glad if you would kindly 
give us your opinion on the following :—A client of ours, who at 
the present takes current from the Corporation mains, proposes 
pulling down his own plant, but wishes to keep the Oorporation 
supply available in case of breakdown. We have seen the Corpora- 
tion, and if this is done they require a guarantee of about £20 per 
annum irrespective of the amount consumed ; the installation is 44 
16-o.». lamps. Oan this be legally enforced ? " 

„“ With reference to this query one point is quite clear, namely, 
that the Corporation can impose no terms upon Surprised” which 
are intended to prevent bis merely using the Corporation mains as 
а stand-by. In other words, they cannot ask bim to give the sog- 
gested guarantee, unless they have the right to do so under the exist- 
ing conditions. Whether they can do ao or not under existing condi- 
tions depends upon the terms ander which the supply was granted 
in the first instance. It is very likely that "Surprised " has been 
under an obligation to take a minimum quantity each year since he 
first became a consumer. He can satisfy bimself upon this point 
by reference to the contract which he signed; it may have escaped 
his attention owing to the fact that his supply bill came to more 
than £20. Should it transpire that there is no obligation to take a 
minimum quantity, it seems that the Corporation are now making 
an unjustifiable demand. 


“Q. H. P. M." writes: — Will you kindly inform me whether it 
is legal to insert a penalty clause in a contract in case of the failure 
ofgsicontractor to complete work in а given time? The contractor 
is, of course, to have full knowledge of the penalty clause previous 
to tendering for the work. Iam told that such a clause is illegal, 
and'cannot be enforced in law, yet apparently such penalties can 
be enforced by the Government." 

*„* Penalty clauses are frequently inserted in contracts and are 
certainly not illegal. Whether the contractor has full knowledge 
of the penalty ciause before he tenders is quite immaterial, inas- 
much as he could always refuse to sign a contract which contained 
а penalty clause. It is probable that the notion of “illegality” in 
relation to the penalty clause arises from the fact that whena 

ty clause has been inserted in a contract and a breach has 
been committed, the full amount reserved by the penalty clause is 
not always recoverable. For instance, if the damages eustained are 
capable of being accurately assessed, it is probable that the full 
amount reserved by tbe penalty clause would not be recoverable. 
In the case which is troubling our ndent, it is probable that 
the amount of damage caused by delay would be wholly impossible 
to assess. In that case the full penalty may be exacted. It is to 
be observed that the penalty clause in a contract has nothing to do 
with the bonus clause. A contract may contain & penalty clause 
without a bonus clause, or vice versd. 


LEGAL. 


NonwicoH CORPORATION v. NoRwIOR ErnzgcTRIO Tramways Co 


Lonps Justices VauGHAN-WILLIAMS, Romer and Stirling, on 
23rd ult, heard the appeal of the defendants in the action of 
tue Mayor and Oorporation of Norwich v. the Norwich Electric 
Tramways Oo., against the judgement of Mr. Justice Phillimore. 
The plaintiffs sought to recover £53 odd, money paid by the Oor- 
poration for the repair of roads said to have been injured by the 
defendant company, and both parties sought a declaration of their 
rights under the Norwich Tramways Act, 1897. The Act incor- 
porated provisions in the General Tramways Act, under which the 
company had to keep in good repair to the satisfaction of the local 
road authority, (1) so much of the road as lies between the road 
lines of the tramway, (2) if there were two tramways belonging to 
. the company within 4 ft. of each other, the portion of the road 
between the two tramways, and (3) so much of tbe roadway as 
extends 18 in. beyond the rails on each side of any such tramway. 
1f tbe company failed to comply, the Corporation must, after seven 
days notice, open and break up the road, and do the 
necessary works at the expense of the tramways company witb inte- 
rest at 5 per cent. The Act also provided that wherever the road 
authority, the Corporation in this case, altered the level of aay 
road on which the tramline was laid, the company sbonld, at the 
same time, alter its rails to level them with the altered surface of 
the road. If this was not done and the lines became a danger to 
public traffic, a penalty of £5 10s. could be imposed. It was further 
provided that when there was a less space than 3 ft. between the 
footpath and the tramway rails, the company should pave 
and maintain the road. In some cases the tramways were 
laid in granite setis in macadam roads, and at the point 
where the macadam became worn lower than the granite, a 
ridge was formed into which the wheels of vehicles sank and 
water accumulated, making the macadam rotten and soft. The 
Corporation had repaired these ridges, the company denying their 
responsibility, оп the ground that the surface of the macadam was 
bad and the whole of it was in need of repair. Mr. Justice Philli- 
more had found that, while the macadam might have been in better 


* 


repair in the greater number of cases, it was in N good repair. 
The sub-section was difficult to construe, bat on the whole, he thought 
that the fact that macadam wore away more quickly than granite, 
bad been considered in the legislation that bad been carried out, 
and that it was intended to throw upon the tramway companies, as 
a condition of the privileges given them, the duty of maintaining 
the even contour of the road by a proper janction of the two sur- 
faces. He, therefore, gave jadzement for the plaintiff Corporation 
for £53 with 5 per cent. interest. Не also made the following 
declaration in favour of the Corporation :—“ That the obligation of 
the company under Sec. 57, sub.-Sec. 5 of the Norwich Electrical 
Tramways Aot, 1897, to maintain and keep in good condition the 
junction therein mentioned, extends to cases where, by reason of tbe 
presence of the tramways in a road, the traffic in such road has 
caused the surface, laid and maintained by the Corporation, to 
become worn down below the level of the paving laid and main- 
tained by the company, and involves the maintenance by the com- 
pany of a uniform and unbroken contour of such surface immediately 
adjoining such paving, or the lowering of the pavement iteelf.” 

Mr. Danoxwrnrs, K.O., in opening tbe case, said this was an 
appeal from a judgement of Mr. Justice Phillimore, tried without a 
jary at Norwich. There were two questions which arose in the 
case. One being a question which unhappily was not raised in the 
Court below, but he was bound to call the attention of the Court to 
it. That question was whether the High Court had any jurisdic- 
tion in the matter whatever. It wasa case something like that of 
Crosfield v. the Manchester Ship Canal Co. The other point was 
a question as to the construction of a provision in the private Act 
of Parliament with regard to the extent of the liability of the 
Tramway Оо, for whom he appeared. 

Lord Justice VauGHAN-WILLIAMS said that the case of Crossfield 
v. the Manchester Ship Canal Co. was in list for argumént before 
the House of Lords that day. 

Mr. DaxcEWBRTS said that was so. The defendants were а 
Tramway Oo., and they were authorised to run tramways through 
the city of Norwich under a special Act which incorporated the 
Tramways Act, 1870. It had been held that questions arising 
under the Section, between a body like the Corporation and a body 
like the Tramway Co. should be referred to and decided by a referee 
appointed by the Board of Trade, and that the Court had no juris- 
diction. The case raised an important point. The action was 
brought to recover a sum of money which had been expended by 
the Corporation in alleged or disputed default of the Tramway Co. 
to do certain repairs, and for a general declaration as to the extent 
of the Tramway Oo.'s liability to repair. Mr. Justice Phillimore 
did make a declaration, and that question was a very important 
one, because it not only took away from the referee appointed by 
the Board of Trade in this care, the very questions which under the 
Act were to be referred to him, but it took away his jurisdiction in 
other cases. That raised a very serious question. The money 
matter in the present case was trifling. The important part of the 
decision was the declaration; therefore he was bound to take the 
point. Under the General Tramway Act, the Tramway Co., when- 
ever it laid a tramway in a city, town, or elsewhere, was obliged to 

the road and maintain the roadway with such materials 
and so forth as the road authority required, and to the satis- 
faction of the road authority—that was to say, they were obliged to 
maintain the roadway between the rails and for 18 in. on each side of 
the rails, and, where there was a double line of tramways, the space 
between the rails as well. Inthis Act of Parliament the 4-ft. limit 
had been done away with, and in certain narrow streets the tram- 
way company was bound to maintain the whole width of the street. 
In addition, the company was bound to lay the raile so that the 
upper surface of the rail was not above the level of the surface of 
the roadway. The Tramway Oo. had to maintain the roadway with 
such materials as the local authority required, and to its satisfaction. 
Their Lordships would notice that in that particular case the tram- 
way was laid along a strip of granite paving, and the rest of the 
roadway was made of m The granite portion of the pave- 
ment, under the legislation he had mentioned, had to be repaired 
by the Tramways Oo., and the macadam by the Corporation. There 
were various other kinds of roadways. For example, the roadway 
might be paved with wood, or the whole might be granite, or the 
tramways part of wood, and the Corporation part of granite. Bat 
in thie particular case the question had only arisen with regard to 
the macadam. There was a section in the Act which said that if 
the Tramway Oo. failed to maintain and keep in repair the junction 
between the surface of the Corporation's part of the roadway and 
the Tramway Co.'s part, certain consequences would follow. The 
question was, what was the meaning of the word junction? 

Lord Justice Roxan : They seem to haye foreseen the difficulty. 
You may look after your part of the road, and get it nice and. 
perfect, and the Corporation may look after theire, and so far asit 


is looked at by iteelf, it cannot be complained оё. Bat through 


wearing down, there may be a difference in level at the junction. 
They cannot both do the necessary work, because they would 
interfere with each other. It must be put on someone, and they 
say it must be put on you. 

Mr. Олхоктивте said if it was merely the maintenance of the 
junction, he should not object, but the Corporation went a good 
deal beyond that. Where there was granite and wood which did 
not marry properly, there migbt be an opening up at the point of 
junction, and that was what they had to prevent. But the 
Corporation sought to construe the Act solely with regard to 
macadam, and ssid the Tramway Co. must maintain the surface 
of the macadam for the necessary,distance in order to keep a level 
contour. 

Lord Justice VAUGHAN-WILLIAMS: I think Mr. Justice Phillimore's 
judgement means that the obligation on the Tramway Co. is to 
maintain the contour of the road. 
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Mr. DANCKWERTS: They have, in fact, mended their macadam 
part of the road, and s»ught to charge us with the | 

Lord Justice VauaHan-Witiiams: I should have ode al that an 
engineer was the very person to say whether in a partic instanos 
it was necessary to do that. 

Lord Justice ;RBowmm thought it was particularly а case which 
should have been taken to the Board of Trade. The question was 
whether, as that course had not been adopted, the jurisdiction of 
the Court had been ousted. ` 

Lord Justice VAUGHAN-WILLIAMS: It you had been a private 
individual instead of a company, there would have been no necessity 


for an action at all. Whenever а corporation and a company аге. 


in conflict, I do not know whose fault it is, but at once an abundant 
stream of unnecessary expense commenoes to flow. 

Mr. DawckwaATS: The reason is because the surveyor of the 
Corporation tries to throw upon the tramway company as much as 
he can of the repairs. That is the secret of the whole thing. 

In answer to a question from the Bench, Mr. МоМовнлм said all 
that the Corporation contended was that the company was bound 
to see that there was not an actual dip at the line of junction, and 
tbat it must be sloped off, perhaps 2 or 3 in., perhaps 6 or 7, bat 
far enough to prevent its being a straight drop down. 

Mr. DaRxORwI RTS said that was not what they had claimed, and 
produced a photograph showing work done, for which thé Corpora- 
tion claimed payment of tbe entire cost. ; 

It was again suggested from the Bench that the matter should 
be brought before the Board of Trade, and Mr. Danck wERTS said 
be would make bis friend an offer. The amount in dispute was a 
small one, which the company would be willing to pay without 
prejudice to the general question, and set aside all that had happened 
in the Court below. There were some roads now about which the 
Corporation had given notice, and the company had asked for 
arbitration to the Board of Trade; and if it was possible in that 
case, they could get legitimately before the Court, the arbitrator 
stating his award in the form of a special case. 

Mr. МсМоввли, bowever, was unable to accept the offer. They 
would have to throw away everything they had done, and they 
would not get any furtber forward. | 

After some discussion, however, it was arranged that the hearing 
should be adjourned until the decision had been given in the House 
of Lords in the case of Joseph Crosfield & Sons, Ltd., v. The Man- 
cheater Ship Canal Co. on the point of jurisdiction. The appeal 
therefore stood over generally, with liberty to either party to apply 
to restore it. 


JARDUS ARO LAMP AND ELzOTRIO Co. є. Авс Lamps, LTD. 


In the Ohancery Division of the High Court of Justice on Tuesday, 
Mr. Justice Kekewich delivered his reserved judgement in this 


case. 

His Lonpenie said that, as usual at the conclusion of the argu- 
ments in a patent case, he found that the primary object of decision 
was to construe the specification—that was, to ascertain from the 
patentee's own statements whether the monopoly wbich he alleged 
the defendants to bave infringed was thereby sufficiently described 
and claimed — but one was met here with the preliminary question, 
What was the specification which it was the duty of the Court to 
construe ? The original specification had been largely amended, and 
the amendments had been effected merely by the erasion of certain 
passages and words. Amendments migbt be made thus,or by the 
addition of language modifying the original, or by the substitution 
of new language for some erased, or by a combination of all or any 
two of those methods. Here there was simply erasion. The question 
was whether, for the purpose of construing the specification as it 
now stood, which was undoubtedly the instrument te be construed, 
his Lordship was at liberty to read and consider the erased language. 
Considering it aa a question of principle, it admitted of only one 
anawer. The intention of the parties to a document must be ascer- 
tained from the language in which that intention is expressed, and 
there was no reason for treating a specification differently from 
other documents, whether it be regarded as a grant by the Crown, 
or a contract between the patentee and the public. Here the 
amended specification was the document on which the plaintiffs were 
suing, and which the defendants ос was either invalid or 
did not disclose an invention which they had infringed; and 
therefore, unless an exception could be established in favour 
of documents of this particular character, the amended specifi- 
cation alone could be read in order to ascertain the true 
construction thereof. It was, of course, often necessary in 
со i one document to refer to others. For instance, 
in conatzuing ап Act of Parliament, one frequently had to 
refer to earlier Acts on the same subject, and in construing rules of 
the Oourt one had te refer to old rules, but this was done in order 
to instruct the mind respecting the circumstances under what Act 
was passed or the rules were made, and not otherwise to affect the 
construction. There was at least one authority which supported 
bis Lordship’s view. He referred to Hattersley v. Hodgson, 21, 
Patent Oases, 517, where the Master of the Rolls said: It is a 
matter of history in this case that the original specification has 
been amended and certain parts of it have been delcted, but in 
construing this specification 1 propose to omit those parts that are 
deleted, and in doing so I think I am acting on the authority of 
the House of Lords.” Proceeding, his Lordship said that even if 
bis view of the principle be incorrect and his conclusion from the 
authorities erroneous, he thought the Patent Aot, 1883, Bec. 18, pre- 
cluded the defendants from referring to the erased lines in support 
of their argument on the construction of the amended specification. 
That enactment enabled applications for leave to amend and 
opposition thereto to be heard by the Oomptroller with & right 


ed to the law officer, and provided for by Sub- S. 8 as 
ows :— И 

" No amendment shall be allowed that.would make the specifita- 
tion as amended claim an invention substantially larger than or 
substantially different from the invention claimed by the specifica- 
tion as it stood before amendment.” 

This standing alone might not prevent a contention that an 
amendment allowed war, notwithstanding the allowance, irregular, 
but that was set at rest by Sub- Sec. 9, which was :— 

u Leave to amend shall be conclasive aa to the right of the party 
to make the amendment allowed, except in case of fraud, and the 
amendment shall in all Courts and for all purposes be deemed to 
form of the specification.” 

Did not that exclude the reference to the erased lines for which 
the defendants contended, In order to answer that question, it was 
necessary to ascertain for what purpose the defendanta desired to 
refer to tbem. If his Lordship apprehended the argument correctly, 
it amounted to this: It might be that, on the true construction of 
the amended specification standing alone, the plaintiffs were right, 
and that there was to be found in what they said the patentees 
claimed; but if the Court read the whole па] specification, it 
would see that on the construction of the w there never was in 
it what was now said to be in the amended specification, and it 
would be found that what was alleged to be in the amended speci- 
fication could not have been established. In other words, the 
defendants said that, by erasing certain lines of his specification, the 


patentee had made what remained claim something which was not 
claimed before; that was, to make tte amended n claim an 
invention substantially larger than or substantially different from the 


invention claimed by the specification aa it stood before amendment, 
and that was precisely what the Statute said should be conclusively 
negatived by the allowance of the amendment. In Moser v. 
Marsden, the House of Lords distinctly decided that such. a refer- 
ence to the erased iparts was impossible. His next duty was to 
ascertain the meaning of the amended I$ was а some- 
what verbose document, and shared the common defect of specifica- 
tions, for, notwithstanding a full description of the mannfactured 
article to which it referred and of their practical , assisted 
by figures on which no question arose, there was a 
want of precision and lucidity in the language employed, 
and the claims were not so ed аа to aptly fit the in- 
vention described. That on which special stress was laid in 
the description was omitted from the claims altogether. Never- 
theless, the point for decision was a narrow one. The object 
of the alleged invention was, first, to increase the life of carbons in 
arc lamps, and, secondly, to improve the quality of light. With 
the second of these objects bis Lordship really was not poncerned. 
A fair proportion of the specification was devoted to it, and it might 
or might not be that the inventor's anticipations of success in this 
direction had not been realised, but that did not touch the question 
here in issue, which waa only concerned with the increased life of 
the carbons. That was intended to be effected by enclosing the 
carbons in а glass envelope carefully closed, but leaving at the top 
a small aperture through which the heated air of the envelope could 
escape so as to prevent explosion. Во far he had in his own lan- 
described that about which there was no contest, but the 
plaintiffs said, and unless they could say so truthfully, they could 
not maintain their action that the glass envelope must be small, and 
that smallness, as well as lightness, waa of the essence of the inven- 
tion. It was reasonably clear on the evidence that a small envelope 
was essential to complete success, but the qaestion waa whether 
this was clearly stated in the specification. It was impossible to 
treat this question as one of easy solution. The figures undoubtedly 
pointed to a small envelope, and that might be taken in aid of im- 
perfect description in the letterpress, but, on the other band, the 
claims contained no reference whatever to smallness, and although 
that was not a fatal defect, one must attribute some weight to it. 
It was, to say the least, strange that a patentee should omit from 
his claims, which were numerous, all reference whatever to an 
essential part of his invention. АП objections and criticisms not- 
withstanding, his Lordship was of opinion that the knew 
that а small envelope was essential, and that if not the sole advance, 
it was intended to Ъз the main advance on previous knowledge, 
and that he had said this in sufficiently explicit terms.. In the out- 
set of his description of the manner in which he carried out his 
invention, he stated that he made the envelope “ sufficiently small 
in size.” It was an awkward expression, because sufficiently ought 
to be followed by language explaining for what the smallness was 
to be sufficient, but it was left entirely at large. ВЕШ, it was a 
distinct indication that the envelope must be small Farther 
down on the same first pago he said: "I am enabled to make the 
transparent or translucent enclosing envelope, three inches or less 
in diameter." On the second page, when describing his invention 
by reference to figures, he spoke of a transparent or translucent 
envelope, preferably made of glass, and not to exceed three inches, 
and preferably less in horisontal diameter, and of any desired 
length, and on p. 3 he isaid that the amall arc-enclosiny envelope 
prevented dissipation of the gases, and maintained them at а greater 
degree of density than would be possible with a larger envelope. 
His Lordship thought those passages read in connection with the 
rest of the description, not merely indicated the patentee's view 
that a emall envelope was desirable and an improvement, bat stated 
that his invention was not complete without it. His Lordship 
was entitled to regard the common knowledge at the date 
of the patent. The patentee told them the necessity 
of an air-tight envelope had been recognised, though all 
efforts to produce it had, so far as he was aware, resulted 
in failure, but there was no statement that the size of the envelope 
had received consideration, and they knew, in fact, that tbe value 
of this simple improvement had not been grasped. Assuming that 
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smallness was an essential part of the invention as described, there © 


wasa further question whether smallness was sufficiently defined. 
He had already mentioned that the patentee began by speaking 
vaguely of an envelope sufficiently small in sise, and the patentee 
afterwards spoke -twice of an envelope 3 ір. or less in diameter. 
Was he to be restricted to an envelope of that sise? The question 
was an impprtant one, because in practice it had been found that an 
envelope of a rather larger diameter produced better resulte, and 
was commercially used. One must bear in mind the object iu 
view, namely, to increase the life of the carbons, and what his 
Lordship understood the patentee to mean waa that if you could 
employ an envelope of 3 in. or less in diameter you would thereby 
increase the life of the carbons to the maximum 
knowingly,as be clearly did, that the smaller the envelope the 
greater was tbe risk of explosion, he did not mean to incur that risk 
to a dangerous degree. What his Lordship really understood him 
to say was this— make your envelope 3 in. or less in diameter if you 
can without destroying its utility, but at any rate, make it so small 
that it will be useful in increasing the life of the carbons. His 
Lordsbip's conclusions, therefore, was that an envolope of, say, 4 in. 
in diameter, otherwise constructed acoording to the specification, 
was suffitiently described therein, and might fairly be said to be made 
according to the plaintiffs’ invention. This comment on the specifica- 
tion had been devoted mainly to the element of smallness, because on 
that the discussion had chiefl y turned, but the requisition of tightness 
must not be left out of sight. It was insisted on in the clearest 
manner possible, and always with the proviso that the envelope, 
though practically tight, must allow a steady outflow of gases from 
the lamp. Perhaps the patentee did not really know wby by 
combining tightness and smaliness there could be attained resulte 
which hitherto been unattainable, but he saw that it could be 
done, and told the public how to doit. Utility bad been challenged. 
There was no question bat that lamps constructed more or less on 
the lines of the Howard ent had been used and sold in large 


numbers, and had proved a commercial success. The defendants, - 


by imitating the plaintiffs, had themselves given the strongest 
testimony to this conclusion ; but it was said that what had proved 
commercially useful had not been really a lamp contracted according 
to the Howard patent, but one which constituted ian improvement 
thereon, and with such difference as made the two things distinct. 
In support of this it was urged that the essential result—that was 
the increased life of the carbons—could be, and, in fact, had been, 
attained without following the directions of the Howard patent, 
and it was practically certain that no lamp constructed strictly in 
accordance with that patent had been in commercial use. On either 
side there bad been conducted a number of experiments; those 
experiments had been proved, and a good deal of time had been 
spent in examining and oross-examining the witnesses who proved 
them. The result to his Lordship's mind was to show the utter 
futility of experiments conducted in the manner in which they bad 
been conducted in this case. For the purposes of research, a man 
must, of course, work alone in his own laboratory, but for 
the purposes of evidence intended to carry weight with 
a tribunal concerned in determining such a question as 
here came эр for decision, something far different was 
required. Although bis Lordship did not for a moment suggest 
that on either side there had been any intention not to act 
fairly, or to avoid discovery of the truth, it was really impossible 
to ascertain by cross-examination why there had been obtained, 
firstly, by one, and then by the other, results at variance with the 
5 of those by whom the particular experiment was not 
made. It was suggested on behalf of the defendants that some 
experiments should be made by an independent expert. His 
Lerdship did not see his way to direct that to be done, and 
reflect on convinced him that it would have been useless to direct 
it. Experimente by an independent man, however skilled, and 
however trustworthy, would not be satisfactory, because neither 
party would be quite sure that the experiments had been con- 
ducted precisely with the materials, and in the manner alleged to 
be necessary for a complete test. Perhaps an independent expert 
might be of assistance in this manner. He might watch the experi- 
mente made, first by one party, and then by the otber, and inform 
the Court whether both classes of the experiments hadibeen con- 
ducted with that identity of material, and of all surrounding cir- 
cumstances, which was essential if it was desired to test one class 
of experiments by another. But nothing of that kind had been 
done. His Lordship was convinced that no safe conclusion should 
be rested on the experiments, except, indeed, the one ‘that they 
were inoonclusive. Turning from the experiments to the other 
evidence on tbe question of utility, he had/already noticed that lamps 
had not been made, and certainly had not been'commercially used 
strictly according to the Howard's patent. The petentee's notion 
that his lamps would require a lower voltage than other types of 
lamps, bad bees contradicted by experience, and the methods 
described by him for securing the necessary tightness, had given 
way to others who had been found more effective. It might 
be that in some other matters there had been a departure 


from the terms of the specification, and that those departures 


bad not merely aBsured the success of the manufactured article, but 
had aided to increase that success beyond the ranguine anticipation 
of the patentee. Nevertheless it seemed to bis Lordship clear on 
the evidence that the plaintiffs bad constructed and largely used 
lamps which were in their essential character Howard lamps, and 
that the variations were merely accretions, which notwithstanding 
that they were auch improvements that no one would now think of 

lamps without them, yet did not destroy or reduce toa 
negligible quantity the essential characteristics of the Howard lamp. 
As to the question of infringement, there really was no doubt that 
the lamps manufactured by the defendants were substantially 
identical with those manufactured by the plaintiffs. There were 


possible, Then 


. would come easy to the workman of to-day. 
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differences of detail, of course, but in what hé had termed the 
essential cbaracteristics of the Howard lamp they reslly were 
identical If there were no such essential characteristics, or ff the 
variations and improvements which experience had dictated so 
altered the character of the lamp that it could no longer be pro- 
perly regarded as constructed according to thé Howard specie 
tion, then of course the defendants were entitled to su bat if 
his view on these subjects was right, it necessarily followed that 
the defendants had infringed the patent vested in the plaintiffs. 
He would now consider the question whether the patent had been 
anticipated. In support of their contention that it bad been anti- 
cipated, the defendants put in several prior specifications, and 
strongly relied on more than one of them. Nevertheless his Lord- 
ship thought it necessary to mention one only, namely, that of 
Beardsley, 1882. It might be that if Howard's invention was antici- 
pated by Beardsley it was anticipated by others also, but his Lordship 
was satisfied that if Beardsley's patent was no anticipation, no other 
was worth consideration. Beardsley no doubt came near to Howard, 
and as admitted by Mr. Swinburne, he had the idea to whicb 
practical effect was afterwards given by Howard. He saw the value 
of tightness and the necessity of combining that tightness with a 
contracted aperture for the escape of heated gases from the en- 
closing envelo But be did not see the importance of making that 
enclosing envelope small. It was obvious from a perusal of. his 
specification that this never occurred to him. Therefore he could 
not be said to have anticipated Howard unless it be true that as 
urged on behalf of the defendants, a competent workman might 
produce a Howard lamp with Beardley’s specification alone to guide 
him. It was admitted that no one ever did this, and the same 
remark was applicable to the other specifications on which the 
defendants relied. That, of course, was not conclusive, but it was 
of some weight. There might be a complete and unanswerable 
paper specification of a patent, and if one be produced it would 
not avail the patentee to say that го one had ever pat it in practice. 
But when, as bere, it was well known that the ir object 
was highly desirable of attainment, and that the attainment thereof 
would ensure commercial success, then the fact that an alleged 
paper anticipation, intended to attain that very object, had never 
been put in practice wasa remark strongly tending to the conclusion 
that the alleged anticipation was not complete. But it was urged 
that, although it had never been done, a competent workman might, 
and readily wonld, produce as good a lamp as those used by 
panne and defendants, with Beardaley’s specification as his onl 
nstructions. That might be true, and, indeed, on the evidence his 
Lordship thought i$ must be true; but there was a fallacy in the 
statement when used to. support the argument that Howard was 
anticipated by Beardsley. Since Beardsley's time there had 
been a large advance in the common knowledge of those versed 
in such matters, and it by no means followed that the com- 
petent workman of 1882 could or would i doceas a lamp which 
e Howard patent was 
dated August, 1893, and the question was whether at that time 
11 years after Beardsley's patent, the latter would have enabled a 
competent workman to construct a lamp according to Howard's 
specification and with the advantages which he secured. The 
evidence convinced his Lordship that the advance of knowledge had 
not at that time been sufficient for that purpose. Beardsley did 
not instruct the public that a small enclosing envelope was essential 
to secure the desired result—that was, to increase the life of the 
carbons, and no one bad discovered this before Howard. As to 
the question of subject-matter, it struck his Lordship from the 
time Mr. Terrell first explained the nature of Howard's invention, 
that there was a difficulty in supporting a patent for it. The dif- 
culty had haunted his Lordsbip throughout the case, and his con- 
clusion on this point had been arrived at with more hesitation than 
any other. His Lordship could not help thinking that, in order to 
support Howard's patent as regarded subject-matter, it was 
necessary to go at least as far as had ever been gone in that 
direction. It was true that Howard combined tightness and 
amallness, and that both were required to produce a lamp having 
the effect that he contemplated, but the necessity of tightness was 
thoroughly known before, and what he really discovered was the 
necessity of smallness. Kay v. Marshall, 2 Webster's Patent Cases, 
was cited as a conclusive authority against the plaintiffs, but it 
seemed to bis Lordship that the real objection to the patent there 
was that the particular mode of using the spinning machine which 
was sought to be protected was known before, and that that was 
really tbe explanation of the whole case. Might it not fairly be 
said that Howard discovered means of using the enclosing envelope, 
the benefit of which the world had not known before, when he said 
that to make it really useful it must be made smaller than any 
wh.ch had, up to then, been employed. The decisions in the 
Edison cases were useful towards the support of the patent, for, as 
his Lordship understood them, they showed that the merit of 
Edison’s invention consisted wholly in the use of a carbon thinner 
than any one had used previously, and yet his patent was upheld. 
In Lane-Fox’s case Lord Justice Lindley laid down a rule, whieh 
he repeated in Moser v. Marsden, 10 Patent Cases, 358. Holding 
in the latter case that the patent was bad for want of sub 
matter, he applied the following remarks made in Lane Fox's 
case :— 

“ A man who discovers that a known machine can produce effects 
which no one before him knew could be produced by it, may make 
& great and useful discovery, but if he does no more his discovery 
is not a patentable invention. He has added nothing but knowledge 
to what previously existed. A ntee must do something more, 
he must make some addition, not only to knowledge, but to. pre- 
viously known inventions, and must so use his knowledge and 
ingenuity; as to produce either a new and useful thing or resalt, or 
a new and useful method of producing an old thing or resalt." 
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Of course, it might be said with some force that, in prescribing a 
small envelope, Howard made no addition to previously-known 
inventions, and in one sense that was perfectly true, because 
enclosing envelopes were well known, and it might be taken for 
granted that there was no difficulty in making them small; but still 
Howard did discover what was not known—naumely, that a small 
envelope was required in order to increase the life of the carbons 
—and thus he gave to the world a new and usefal method of pro- 
ducing a result highly desired, but until then incapable of attain- 
ment. This was an addition to previously known inventions within 
the meaning of Lord Justice Lindley's rule, and воћсіепё to support 
a meritorious patent. The plaintiffs, in his Lordsbip's judgement, 
were entitled to the relief usual in such cases, and the costs of the 
action. | 


PARLIAMENTARY. 


London County Council Tramways #tll.—Mr. Whitmore, Sir 
Fredk. Banbury, and other London members intend moving the 
omission of the clauses giving the L.C C. powers to construct tram- 
ways along the Embankment, when that Bill comes up for second 
reading. 

Standing Orders.— On Friday the Examiner found that further 
Standing Orders had been complied with in the case of the 
following Billa:—Baker Street and Waterloo Railway, Andover 
Lightiog and Power Bill, Great Northern, Piccadilly, and Brompton 
Railway (No. 2), Whitechapel and Bow Railway, Weybridge and 
Walton-on-Thames Electric Supply Bill, Edgeware and Hampstead 
Railway Bill, and the Charing Cross, Euston and Hampstead 
Railway Bill. 

On Monday, amongst the Bills which were found to have com- 
vlied with Standing Orders in the House of Commons was the 
Dublin United Tramways Bill. 

Standing Orders in tbe House of Lords were found on Monday 
to have been complied with in the case of the South Lancashire 
Tramways, Metropolitan Riilway, Blackpool, St. Annes, and 
Lytham Tramways, Mexborough and Swinton Tramways, Oldham 
and Saddleworth District Tramways, Tyneside Tramways and 
Tramroads, Central Electric Supply, and the County of London 
Electric Supply Co. 

koyal Commission on London  Locomotion.—Replying to Mr. 
Schumann, Mr. Akers Douglas states that he is informed by 
the Royal Commission appointed to inquire into the means 
of locomotion and transport in London that they are now con- 
sidering their report, but cannot state exactly when it will be 
presented. 

Heckinondwike Improvement Bill.—The Standing Orders Com- 
mittee of the House of Commons recommend that standing Orders 
be dispensed with in the case of this Bill, and that the parties be 
allowed to proceed, provided that Olauses 10 and 11 be struck out 
of the Pill. Clause 10 confirms an agreement made with the 
British Electric Traction Co. with reference to the supply of elec- 
tricity in bulk, and Clause 11 empowers the Council to supply elec- 
trical energy within parts of Liversedge and Batley. 

Vigan Corporation Bill.—Tbe Standing Orders Committee have 
consiuered the report of the Examiner witb reference to the non- 
compliance of the Wigan Corporation Bill with Standing Orders, and 
have resolved that the parties be permitted to proceed with the Bill, 
provided that the powers to construct tramway No. 2 be struck out 
unless the consent of the Aspull U.D.C can be proved before the 
Belect Committee which will cousider the measure. 

Coventry Electric Tramways.—The promoters of this Bill have 
intumatea tbat it is not their intention to proceed further with 
the Bill The object of the Bill was to extend the time granted to 
the Coventry Electric Tramways Co. to reconstruct existing tram- 
ways for electric traction. 
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BUSINESS NOTES. 


Trade Mark Protection in the United States. — 
Меввге. W. P. Thompson & Co., patent agents, of 6, Lord Street, 
Liverpool, write as follows :— 


We have received an advance copy of the Trade Mark Registration Act which 
bas just passed the legislature of the United States. Hitherto the trade mark 
practice has been very chaotic, as a trade mark could not be registered unless 
used in commerce with Indian tribes or with foreign countries, and resident 
traders trusted to unwritten common law for protection. The new law differs 
from the British in the following points :— 

No foreign trade mark can be registered until registered in the country of 
its birth. 

Only citizens of the United States, and citizens or subjects of other countries 


granting similar terms to the citizens of the United States, can register a trade 


mark. 

Registration lasts for 20 years for the marks of American citizens. The 
marks of foreigners are only registerable for the remainder of the period for 
which registration is granted in their own countries, butin no case for over 
20 years. All registrations can be renewed at the end of the term, provided, 
in the case of foreign marks, their home rights are correspondingly renewed. 

Foreigners registering marks must appoint some agent resident 1р the country 
as their representative, upon whom notice of proceedings affecting the right of 
ownerrhip can be served, and the serving of notice on such agent shall be held 
vo be equivalent to serving it on the owner of the trade mark. 

The restrictions as to what can be registered are substantially the same as in 
Great Britain, with this exception, that any mark in use in commerce with the 
United States, which has been in exclusive use as & trade mark by the applicant 
or his predecessors in business for the JO years immediately preceding the 
passing of the Act, can be registered. 

The rules for hearing oppositions and appeals are a great improvement on 
those in Great Britain, but in all other important points the law of the two 
countries as regards registration of trade marke is substantially similar. 


The Agricultural Hall Motor-Car Exhibition.—The 
tenth annual International Motor-Car Exhibition organised by Mr. 
C. Cordingley, which is to be held at the Agricultural Hall, London, 
N., from the 18th to the 25th inst., promises to be by far the 
80 far held in this country, the list of exhibitors comprising 
upon 300 different firms. Not only will most of the principal 
British motor-cars be on view, but there will be & very fine display 
of all the leading French, German, Belgian, Dutch and Italian cars. 
Perhaps one of the most important sections of the exhibition will 
be that devoted to heavy commercial vehicles. This section is 
under tbe patronage of the Motor Van and Wagon Usere’ Associa- 
tion, and will not only comprise the largest array of heavy steam 
and petrol wagons so far seen in this country, but will include a 
number of motor-omnibuses, Во far as electrical vehicles are con- 
cerned, it must be admitted that tbe entries are small, bat the 
section will not be without interest, as in addition to the Krieger 
carriages, a new electrical car, and also au improved accamulator is, 
to be shown for the first time by the Ekstromer Accumulator Оо. 
The galleries of the Agricultural Hall will be devoted to a display 
of motor-cat accessories, of which small accumulators, coils and 
other ignition specialities will form a not unimportant part. 


Fynn Single-phase Motor.—In addition to the par- 
ticulars given last week, relating to the Fynn motor installed by Mr. 
Pringle at Burton, we are informed that the temperature rise of 
the hottest part, after four hours’ run at 15:5 H.P., was only 65° F.; 
the motor is rated at 14 H.P. 


Football.—On Saturday last the half-yearly match 
between the Robertson lampmakers and the head office staff of the 
General Electric Co. was played on the ground of the Robertson 
lampmakers. Owing to the fact that the lampmakers had won every 
year since the match was first instituted, the headquarters staff 
turned up in full force with a firm intention of vanquishing their 
opponents on this important occasion. The lampmakers, on their 
part, had made up their minds that they would still hold a clean 
certificate. The game was fast and furious, and on one or two occa- 
sions the brotherly love which should exist between fellow 
employés was conspicuous by its absence. The lampmakers 
were victorious by 3 goals to 2, winning goal being scored 
by a penalty in the last half-minute of the game, mach to 
the disgust of the headquarters staff. The football match was 
followed by the annual concert in the dining hall at Brook Green 
Works. The concert was attended by considerably over 500 people 
and was a great success. 


Fire Alarm.—The Danish Minister, M. de Bille, the 
Danish Consul, and a number of Danish gentlemen, attended an 
official fire test at the British Fire Prevention Committee's testing 
station the other day, when a Danish automatic fire alarm system 
was under investigation. 


The Transvaal.—The value of the electric cable wire 
and fittings imported into the Transvaal during the 11 months end- 
ing with November last, is returned at £65,000, as compared with 
only £60,000 in the corresponding 11 months of 1903. 


Sturtevant Works for Bedford.—The Sturtevant 
Engineering Co., Ltd., of 147, Queen Victoria Street, London, has 
acquired 7 acres of laud at Bedford aa a site for the erection of new 
works. 


Datch Trade Marks,—Messrs. W. P. Thompson & Co., 
of 322, High Holborn, W.O., write: 


The following amendments to the Dutch Trade Mark Law, which became 
law on January let last, may have interest for those of your readers who own 
foreign trade marks. 

1. Priority of date (within six months of actual filing) may be claimed for 
trade marks already used at a recognised Exhibition in any State adhering to 
the International Convention for the protection of Industrial Property. 

2. If the colour or colours of a mark constitute an essential feature thereof, 
this should be stated and additional coloured representations be filed. 

8. The time allowed to the Trade Marks Office for acceptance or rejection of 
applications is extended, likewise the opportunity for action in the Courts for 
removal of & mark from the Register. 

4. Old marks applied for prior to 1693 and not then completed may be pro- 
ceeded with provided application to proceed be lodged before April 1st, 1905. 


For Sale.—The Hereford County and City Asylum 
authorities offer cables, Simplex tubing and fittings forsale. King's 
Norton Union invites offers for the purcbase of a bittery. See par- 
ticulars among our advertisemente to-day. 


Catalogues and Lists. — Mn. A. H. MITCHELL, 
Elevator Dock, Silvertown, E., has sent us an illustrated list ot the 
Mitchell-Williams patent compensatiog derricking cranes for ail 
purposes to which jib cranes are applicable. The sole makers of 
these are Messrs. J. M. Henderson & Co., Aberdeen. 

We have received from Tug LawBRENCE Patent WATER SOFTENER 
AND STERILISUMR Co., LTD, Norland Works, Uxbridge Road Station, 
W., acopy of their new catalogue, which gives full particulars of 
the Lawrence process for softeuing and aterilising hard aod impure 
waters without the use of chemicals. A new type of exhaust steam 
softener and feed-water heater is also described therein. An 
expanding tube steam trap made by the company follows out a prin- 
ciple largely adopted in these devices; the tube is of bellows 
formation, the arrangement altogether being very simple. 

Mns358. Bay iss, JONES & BavLi88, LTD., 139—141, Cannon Street, 
E. C., aad Victoria Works, Wolverhampton, have issued а new price 
list ot Helicoid " nuts aud Bright” bolts fitted with these patent 
nuts. 

Mxsss8. GRIFFITHS Bros. & Co., Marks Road, Bermondsey, 8.E., 
have sued a pamphlet dealing with their Armacell“ insulating 
varnish. 

From Messrs. Staunton & Co., Blythe Street, Bethnal Green, 
E., we have received a pamphlet describing a new tramcar speed 
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indicator they are now prepared to supply. The instrument 
registers total number of miles travelled, indicates rates of speed at 
any moment and automatically registers the maximum speed reached 
during the last 110 yds., or 220 or 440 yds., if so desired. The space 
on the axle required for the driving gear, is about 6 in. to 8 in.; 
the spindle of the pinion wheel is connected to the indicator 
spindle by means of flexible shafting. A second indicator, show- 
ing M. r. H., is supplied to run at the opposite end of the car 
so that the driver has au indication of speed at both ends. 

Tue BausH ELECTRICAL ERGO IBN Co, LTD., Belvedere 
Road, B.E. and Loughborough, have sent us & copy of their 
Bulletin, No. 10, which is exceptionally well got up. It treats of 
transformers, and illustrates the various parts in detail, sectional 
drawings, full specifications and prices being also given. 

Мизвве. Siemens Bros. & Co., Lrp., York Street, Westminster, 
bave went us a brochure dealing with electrical equipments for 
cranes and capstans, and also a leaflet detailing their ous mauu- 
factures. The former is well printed on art paper and profusely 
illustrated. Diagrams of connections are given, with line drawings of 
solenoid brake magnets, controllers and motors; and tables of power 
and dimensions, together with efficiency curves of the company’s 
"C'type motors are also included. To those interested in elec- 
trically operated lifting machinery and capstans, we commend this 
list. Messrs. Siemens Bros. & Co. have also sent us explanatory 
pamphlets and diagrams relating to dry-core telegraph and tele- 
phone cables made under Dieselhorst & Martin's patent; by this 
system it is possible to super-impose circuits with entire free- 
dom from cross-talk. 

"We have received from Messrs. J. Н. Hor MES & Co., Portland 
Road, Newoastle-on-Tyne, an up-to-date list of ship and yacht elec- 
tric lighting installations which they have carried out. 

М извве. HaMbLETS Brnom Brick Co, Lro., West Bromwich, 
have sent us a leaflet relating to Parke’s patent triple aeration and 
drainage slabs, 

A list has come to hand from Mzssas. FULLEB, MaAOLEOD & Co., 
Ltp, Norfolk House, Laurence Pountney Hill, E.C., relating 
to the dry cells and portable testing batteries, &c. manufactured 
by Messrs. Hellesens Enke & V. Ludvigsen, of Copenhagen, for 
whom the former company act as tole agents for Great Britain. 

We have received from tbe ErzcTRIOAL Co., Lro., Charing Cross 
Road, W.O., pamphlets and a number of illustrated sheets. Elec- 
trical winding enginee, and electrical power in weaving mills are 
dealt with, and a leaflet describes an automatic cut-off switch for shop 
windows, Ёс. The switches are fitted in circuit with the lamps, and 
a clock set to switch off at any desired hour, the apparatus consisting 
of an ordinary alarm clock in combination with & 20-ampere switch 
of the company’s royal type. 


Mzssns. J. Н. Вотснев & Co., Birmingham, have sent us a cata- | 


logue 5 their transfers, which they supply for machinery, tram- 
cars, &с. 

Mr. E. Brook, of Threadneedle Street, Huddersfield, has sent us 
a list of his E.B.H. single-phase alternating-current motors for low 
and standard speeds, such as he is making for several corporations. 
He has also issued a small booklet giving useful hints and informa- 
tion for users of electricity for lighting and power. 


Book Notices.—‘ Science Abstracts.” Sections A— 
Physics, and B— Electrical Engineering. February 25th, 1905. 
Index to Section B for Vol. VIL, 1904. London: E. & F. N. Spon, 
L'd. 1s. 6d. each. 

" The Insulation of Electric Machines.” By Harry W. Turner 
and Henry M. Hobart. London: Whittaker & Co. 10s. 6d. net. 

“Steam Pipes: Their Design and Construction.” By W. Н., 
Booth. London: Archibald Constable & Co. 5e. net. 

“ Motoring Annual and Motorists’ Year Book for 1905." London: 
Motoring Illustrated. 5s. net. 

“Eliminating Isolation and Distance from Farm Life.” Paper 
read by Mr. F. De Land before the Kansas State Board of 
Agriculture at Topeka, U. B. A. 

" Peat and its Products: An Illustrated Treatise on Peat and its 
Products as a National Source of Wealth.” By W. A. Kerr, V.C. 
Glasgow: John Smith & Son. 68. 

Jahrbuch der Elektriszitiits-Gesellschaften sowie der Strassen- 
babnen und Elektrischen Kleinbahnen Osterreich-Ungarns.” Edited 
by Rudolf Hanel. Vienna: Alfred Holder. 

„Liteon sur I'Electricitée.“ Ву Eric Gerard. Vol. II. 
Seventh edition. Paris: Gauthier-Villars. 12 fr. 

"Fortschritte der Elektrotechnik." Edited by Dr. Karl 
Strecker. 1904. II. Berlin: Julius Springer. M. 7. 

"On a New System of Wireless Telegraphy." By Alessandro 
Artom. Proceedings of the Royal Academy of Lincey. 

Gas Producers for Power Purposes. By W. A. Tookey. 
London: Percival Marshall & Co. 1905. Price 1s. net.—This 
handy little book of 137 pages is described as A Handbook for the 
use of Parchasers, Erectors and Attendante.” It contains 21 very 
clear diagrammatic illustrations, with three tabler, and is written 
in non-technical language. As it is impossible to judge of the value 
of a work by its title, we may вау that Mr. Tookey’s little book 
will be found of great assistance to all students, prospective pur- 
chasers, and users of gas producers for power purposes. A special 
feature of the work is the suction gas producer, the appendix oon- 
taining diagrams of 13 different plants, with detailed descriptions of 
the various parts of the apparatus, so that comparisons can be made 
and the merits claimed for the respective systems considered. Besides 
clearly explaining the manufacture of power gas in producers, a 
chapter is devoted to hints for attendants, including full instructions 
for working suction producers, which indicate that the author is 
4uite familiar with the actual working arrangements as well as with 
the design and шешш for each special application. Every 
pege contains information, written in a simple style readily 


understandable by a schoolboy, but of practical service to all 
interested in the gasification of fuel and the application of the gas 
for power purposes, and anyone making himself familiar with 
the contents will feel satisfied that he seldom gets so much prac- 
tical knowledge at so small a cost. 

Photography for All. By W. J. Harrison. London: Iliffe & Sons. 
1904. Price 1s. net.—This is an excellent elementary text-book which 
contains practically all that the amateur need know in order—with 
practice—to become an efficient photographer. It is divided into two 
parts, the first giving details of all the essential processes up to the 
production of the finished “silver print,” and the second dealing 
with higher flights, such as hand camera work, the newer developers, 
printing on bromide and platinum papers, &c. Very many of our 
readers are more or less given to dabbling in the art, and we have 
pleasure in recommending this work to them as one of the most 
practical and useful that we bave seen. 


Automatic Insulation Testing Device.—The accom- 
panying illustration shows the arrangement of the device mentioned 
in our last issue by Mr. J. W. Manley, the inventor (Eldon Street 
House, Е.О.). The apparatus is applicable to all installations 
where both conductors are insulated, whether рс. or 4. 0., and 
may also be used in central power stations to supplement 
or replace the Hopkinson two-lamp indicator, whose function 
it closely parallels. The current from the supply mains passes 
through conductore, of which a few turns are wound round 
the ends of a glass tube, 7; the tube contains a liquid upon 
the surface of which a float ғ supporte a small magnet x, a guide a 
preventing the float from clinging to the side by capillary attraction. 
A disk p is attached to the float, to indicate its movements. The 
float is controlled by & magnet x!, so as to stand normally central 
when the insulation of the circuit is unimpaired, the currents in 
the coils neutralising one another'saction. If now a leakage occurs on 


either side of the system on the leads s or 81, whether a load is on or 
not, the go and return currents in the coils will no longer be equal, 
and the float will be attracted towards that side on which the | 
occurs, tbe displacement being approximately proportional to the 
magnitude of the leak, and being permanent so long as the leak 
existe. Directly the leak is removed, the float returns to the mid- 
position. If both sides of the circuit are faulty, the float will move 
towards the side on which the greater leakage existe—the case of 
exactly equal leakage of any material magnitude is so unlikely to 
occur for any length of time, that it need hardly be considered. 
An alarm signal or automatic cut-out can, of course, be easily 
operated by contacts made by the float at suitable positions in its 

The apparatus is very simple, and not likely to get out of order; 
we have geen a model of it appreciably affected by an artificially- 
produced leakage of % ampere, and obviously a growing leak 
would be distinctly indicated long before it attained & magnitude 
capable of doing injury. The importance of preventing or detecting 
leakage to earth has recently bsen emphasised by Mr. W. W. Lackie, 
and this neat device of Mr. Manley's may prove a valuable safeguard 
against such risks. 


The Holborn and Finsbury Electrieal Exhibition.— 
The approaching Exhibition of the County of London Electric 
Supply Co. promises to be a success, There are to be 60 exhibitors 
from among the leading manufacturers and wiring contractors, &c. 
Holborn and the immediately surrounding boroughs are the head- 
quarters of many notable industries, and it is to these trade 
interests that this Exhibition addresses itself. Stated briefly, the 
purpose of the Exhibition is to illustrate the suitability and the 
adaptability of electric power to every branch of manufacture. The 
County of London Electric Supply Co. supplies electricity to these 
districts, and there is naturally a great demand for it as a motive 
pore to drive machinery. The Exhibition should be an excel- 
ent means for bringing in the many manufacturers who are still 
using antiquated methods. By visiting this Exhibition they can 
see machines similar to their own in actual operation, driven by 
electricity, and satisfy themselves of its efficient working. Motor- 
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driven printing presses, sewing machines, cold-storage plant (for 
butchers), lathes, polishing heads, &c., for clockmaking, will all be in 
evidence. 


Trade Announecements.—Messrs. Bray Markham and 
Reiss, Ltd., Blackhorse Lane, Walthamstow, have appointed Messrs. 
Rees & Wilson, Wards Buildings, 33, High Bridge, Newcastle-on- 
Tyne, as their sole agents for the counties of Northumberland, 
Durham and the Cleveland district of Yorkshire. Communicationscan 
be sent either to Messrs. Rees & Wilson, or direct to Walthamstow. 

Messrs. G. J. and A. Bonnella have recently started in business as 
Bonnella Bros., at 40, Rosoman Street, Clerkenwell, E.O., as ivory, 
ebonite and hardwood turners, specialising as manufacturing elec- 
tricians. The former gentleman has had a long and practical 
experience, and thoroughly understands the needs of the trade. 

Mr. Arthur Peckett, of Bristol, has joined Mr. H. W. Umney in 
partnership at 46, King William Street, E.O., where they will carry 
on the bueiness of civil, mechanical and electrical engineers, mer- 
chants and agente, as also representing the five following engineering 
firms:—Messrs. Isaac Storey & Sons, of Manchester; The Sunder- 
land Forge and Engineering Co.; Messrs. Rubery & Co., of 
Darlaston ; Messrs. Pollock, Whyte & Waddel, of Johnstone, N.B. ; 
Messrs. J. and О. а. Pierson, of Paris. 

Owing to the continued growth of business, the Pantelegraphy 
Publishing Co., Ltd., bas again moved to larger premises at 20, 
Copthall Avenue, and 62, London Wall, E.C. The company has 
sent us a pamphlet containing particulars of the latest developments 
of its system of pantelegraphy. 

Messrs. D. H. Bonnella & Son, Ltd., ivory, bone and wood turners, 
of 58 and 60, Mortimer Street, Cavendish Square, London, W., ask us to 
give publicity to the following statement :—* Our attention bas been 
called by several of our friends to & circulat emanating from a firm 
who have recently commenced business under & name similar to 
that of our company. ... We take this opportunity of informing 
you that the firm in question has no connection with us whatever, 
and that our business is being carried on under the same personal 
management, and at the same addresses as heretofore. 

Mesars. Monté-Callow & Co., of 6, Broadway, E.C., have resigned 
their agency for Messrs. Lionel Robinson & Co.’s specialities. 

Mr. Alf. Geo. Jackson has taken up the management of the 
Bynchronome Co., of Australasia —the company which has bought 
out the Australasian rights from the London Synchronome Co., and 
has agents in euch of the States. Its address has been changed to 
65-69, Ann Street, near George Street, Brisbane. Mr. Alexander 
Knox, the managing director, who has already installed some large 
electrical time-circuits in Queensland with the assistance of Mr. A. G. 
Jackson, the technical manager, is at present on a visit to this 
country to perfect his arrangements with the manufacturers. 

The Unbreakable Pulley and Mill Gearing Co., Ltd., of Man- 
chester, intimate that their Preston representative, Mr. John Lucas, 
has removed to 76, Brackenbury Road, Moor Park, Preston. 


Bankruptcy Proceedings.—The public examination 
was held last Tuesday before Mr. Registrar Linklater at the 
London Bankruptcy Court, of Harry Arthur White, lately trading 
as Ridout & Co., at 45, Highgate Hill, N., electricians, The state- 
ment of affairs shows liabilities £1,198 168. 6d., of which £1,148 
14s. 10d. is expected to rank against assets £25 бв. 8d. Under 
examination by Mr. Walter Boyle, Assistant Receiver, the debtor 
stated that he formerly managed the business for Mr. Ridout, and 
in March, 1903, he took it over, agreeing to pay £100 for the 
stock, and £500 for the good will, by instalments, as and when he 
could spare the money. The business was not then a paying concern, 


but he hoped to make it so, and he did not understand that he was 


giving £600 for an ineolvent business, because it had a valuable 
connection. In May, 1903, he undertook the installation of elec- 
tricity, and to put in ventilating fans, at the Hornsey Town Hall 
for £260. А condition attached to the contract was that he should 
purchase all materials from the General Electric Co., Ltd. They, 
however, failed to supply the fans in time, with the result that he 
exceeded bis time for completing the work, and the Hornsey 
Borough Council withheld a balance due thereupon. Witness 
estimated that he lost £100 altogether by the contract, but, in 
addition, he lost the Council's electrical work, which he would 
bave retained had the General Electric Co. carried out their part 
of the contract, as the Council were perfectly satisfied with his 
work. In June last he removed the stock to Messrs. Knowlmann's 
premises, under an arrangement that he should work them up an 
electrical branch'to their business. He did not file his petition 
when he found that he was in difficulties, because he did not wish 
to go into the Bankruptcy Court, and hoped to get through his 
difficulties. Having regard to the fact that he started business on 
borrowed money, he had to admit that he had been insolvent 
throughout his trading. The examination was concluded. 


Olympia Motor Show.—It is announced that the 
Society of Motor Manufacturers and Traders bas decided to hold 
its next Exhibition at Olympia in the late autumn, at which all 
classes of vehicles and motor-boats may be represented. 


Brush Contracts.— Тһе following contracts have re- 
cently been booked by the Brush Electrical Engineering Co., Ltd.: 
Four car-bodies, with radial trucks and B.T.H. eqaipments for the 
Pietermaritzburg Corporation ; 10 double-deck car-bodies with single 
trucks and Brush motor equipments for the Yarmouth Corporation. 


Liquidations.—On 13th inst. a resolution for voluntary 
liquidation was passed by Bryan Donkin & Clench, Ltd., Mr. A. G. 
Webb, of Chesterfield, being appointed liquidator. 

The creditors of the Electrical Fittings Co., Ltd., are required to 
send particulars of their claims before the 31st inst. ѓо the liquidator, 
Mr. J. D. Patullo, of 65, London Wall, E.C. 


LIGHTING AND POWER NOTES. 


Aberdeen.—The Gas and Electricity Committee is to 
consider and report on the advisability of abolishing the maxi. 
mum demand indicator system of charging, in favour of a uniform 
rate. 


Arbroath.—The Empire Electric Light and Power Co. 
has written to the T.C. protesting against the treatment which it is 
receiving at the hands of the Council, in regard to the electric lighting 
of the town, and tbe company states that it reserves ita right to 
claim damages for loss. 


Aston.—The Electricity Committee has recommended 
the T.C. to abolish the two-rate system of charging for E.L., and to 
adopt the following scale of charges:—Consumption under 300 
units per quarter, 32d. per unit; 300 and under 600 unite, 3jd.; 
600 and under 1,000, 31d.; 1,000 and under 1,500, 3d. ; 1,500 and 
under 2,000, 2#d.; 2,000 and upwards, 2jd. 


Beckenham, — Legal advice is to be obtained by the 
U.D.C. in regard to powers to supply energy outeide its district. 


Bexhill.—The electrical exhibition recently held at tle 
Kursaal has proved very successful. Oa Thursday last week, the mayor 
presided at an electrically-cooked luncheon, at which the electrical 
engineers of Hastings, Eastbourne and Brighton attended. The 
Berhill Chronicle issued an illustrated supplement relating to the 
exhibition with its issue of the 25th ult. 


Bexley (Kent).—The U.D.C. has altered the day motor 
tariff as follows:—Not exceeding 90 units per quarter, per E P., 3d. 
per unit; 180 units per quarter, 2d. Meter rents have been fixed 
as under:—One (1,000 watts), 2s. 6d. per quarter ; five (1,000 to 
5,000 watte), 3s. 6d. 


Cardiff.—Recently a L. G. B. inquiry was held relative to 
the application of the T.C. for a loan of £87,868 for EL. 
purposes. There was strong opposition from the Property Owners 
and Ratepayers’ Association, its contention being that public 
lighting could be done better and cheaper by gas. 


Carnarvon.— The public opening of the electrical works 
took place on the 23rd ult. The work has been carried out by the 
National Electrical Construction Co., the Corporation advancing 
some £16,300 for the worke and £1,000 for the purchase of the site. 
The capacity of the works is 10,000 8-c.». lamps, and applications 
for some 3,000 are in hand. The engines were started by the ex- 
mayoress, and the mayoress switched on the light for the first time. 
Subsequently a dinner was held to commemorate the event. 


Continental Notes.—Franxctk.—La Société Grenobloise 
de Force et de Lumiére is at present establishing a noteworthy 
power transmission plant, for which the constant direct-current 
(Thury) system has been adopted. The contract for the plant at 
tbe generating stations has been placed with the Compagnie de 
l'Industrie Electrique et Mecanique, of Geneva. Altogether 6,300 
H.P. is to be transmitted from Montiers to Lyons, a distance of 180 
kilometres. A part of the energy is intended for the operation of 
the tramway system in Lyons at a pressure of 600 volts. 
The balance will form a supplement to the existing three- 
phase supply at 25,000 volts pressure. To this end the 
rotary transforming sete are to be made reversible, in such a way 
that in case of need the three-phase system may supply the con- 
tinuous system, and vice versd. This forms one of the features of 
the installation, as it is stated to be the first occasion where two 
such dissimilar plants can be called in to assist one another at such 
a great distance. Another important point is the penetration of 
the primary main into the Lyons district by underground cables 
several kilometres long at а pressure of over 50,000 volts 
The plant at the generating station at Montiers will, for the 
present, consist of four units of 1,600 H.., each comprising & tur- 
bine connected пр to two C.LE.M. dynamos. There will thus be 
eight dynamos, each capable of generating a current of 75 amperes 
at 7,200 volts. They are to be coupled up in series giving А 
pressure of 57,600 volts, and 4,320 Kw. capacity. The dynamos are 
series excited, six-pole machines, and are arranged to run at variable 
Bpeede according to the demand, the maximum speed being 300 r.p.m. 
The generating station is exceedingly simple in arrangement ; (here 
is no switchboard, and the only regulating device is that acting 
directly on the inlet to the working turbines, and for each dynamo 
a simple interrupter, voltmeter and ampere-meter. The 180-kilo- 
metre transmission line will consist of two wires, 9 mm. dia., extending 
as far as the outskirts of Lyons, from which point underground 
armoured cables are used. At Lyons the н.т. current is converted to 
low-tension current (600 volts). The rotary transformers are arranged 
to run at a constant speed of 428 r.p.m, each giving 500 xw. In 
another sub-station—a coupling and reserve station for the two 
systems—two 500-kw. transformers will at first be installed; they 
will run either as motors or generators, and will be coupled up to 8 
synchronous three-phase machine, also arranged to ran as generator 
or motor. 

The Compagnie Générale de Distribution d'Energie Electrique 
has acquired a site on which it will erect a power station. Tbe 
motive power will be farnished by the Dordogne, and part of the 
energy generated is to operate the tramways of Bordeaux. The 
plant will also supply energy for lighting to different towns. 

BPAIN.—Application has been made for a concession to put down 
a plant to utilise certain available water power at Villasante in the 
generation of electrical energy, and to transmit the same to Bille 


for lighting purposes. 
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Bishops Stortford.—The U. D. C. has intimated that it 
is prepared to enter into negotiations with the Bishops Stortford and 


Stansted Electric Lighting Co. for the transfer of its electric lighting 
order. 


Electric Driving in Cotton Mills.—The Acme Spin- 
ning Co., of Pendlebury, near Manchester, is equipping its new 
premises for electric driving and lighting. The mill will contain 
41,000 mule and 34,000 ring spindles, as well as the usual prepara- 
tion machinery. It will be a mill of six storeys, and equipped 
throughout with the most up-to-date appliances known. There is 
an added interest in this case, inasmuch as the supply is to be given 
by the Lancashire Electric Power Oo. Energy at a pressure of 
10,000 volts three-phase, will be taken into the special fireproof 
transformer chamber provided; the supply to the motors will be 
at 400 volts three-phase, and four-wire three-phase distribution at 
290 volts will be used for lighting. As turbines are used for 
driving the dynamos at the power station, a very perfect drive 
should be obtained on the spindles, which, of course, is a matter 
of vast importance in the spinning industry, as thereby increased 
production can be obtained, and the product itself is aleo improved 
in quality. As this new mill is being built side by side with a 
steam-driven mill of the same proportions, and under the same 
management, a very useful comparison will be instituted. 


Failsworth.—The Council having had inquiries for a 
supply of electric light, has decided to communicate with the 
Manchester Oorporation electricity department in reference to a 
supply of energy to Failsworth. 


Greenock.—At a meeting of the T.C. recently, the 
convener of the Electricity Committee reported that the increase in 
the demand for energy during the past year was equal to the 
capacity of the last addition made to the plant. A meetirg is to be 
called to consider the question. 


Halifax.—Following upon a report by Mr. W. M. 
Rogerson, the electrical engineer, on the oondition of the mains, 
the T.C. has authorised the Electricity Committee to purcbase 
40 four-way disconnecting boxes, at an estimated cost of £400. 
The electrical engineer strongly urges the Committee to set aside 
any profits thete may be at the end of the current year for tbe 
renewal fund, as further sums for the renewal of mains are likely to 
be required. He states: "I should like to see this fund stand at 
the least at 10 per cent. on the capital outlay of about £230,000 at 
the present time. The sum of £2,500 was devoted to the relief of 
the rates last year, but I do not think we are yet in a position to 
afford any money for the relief of rates until the renewal fund 
shows a larger margin.” i 


Hull.—A Sub-Committee of the T.C. has been formed to 
consider a scheme for obtaining motore for letting out on hire. The 
Council has no power to borrow money for this purpose. 

The E.L. Committee bas resolved to extend the E.L. mains to 
the Banatorium, at an estimated cost of £780, on condition that the 
bill for energy shall not be less than £160 per annum, for three 
years. 


Kent.—The Kent Electric Power Co. has completed the 


purcbase of the Chatham, Rochester and District Electric Lighting 
O0. s undertaking as from January 1st last. . 


Kingston.—As а result of the decreased charges for | 


energy during the past year, the department received £650 less 
коз a old customers, but practically equalised the loss by increased 
ontpu 


London.—City.—The Streets Committee has submitted 
a report relative to the proposal of the Charing Cross and Strand 
Electricity Supply Corporation, to change the pressure from 100 to 
200 volta in those portions of the Western area where a supply of 100 
volts is now being given, the object being to make the supply of 
uniform voltage throughout. It recommends that the company 
should make, at its own expense, the necessary alterations to 
consumers’ lamps, &c., and allow a deduction of 10 per cent. in the 
price of energy to consumers whose supply is changed, and it is 
suggested that the company should establish proper means of 
testing the public and private supply of energy. 


FurHax.—The Electric Lighting Committee of the B.C. 
reported on Monday, that it had decided in favour of fixing 
the charge for energy for private lighting at 34d. per unit, 
with а discount of 5 per cent. on quarterly accounts of £2 and 
upwards, and 73 per cent. on quarterly accounts of £20 and upwards. 
Under the existing scale of charges tbe average price paid last 
year by private consumers was 418d. Electric mains are to be 
laid in seven roads, at an estimated cost of £315. Thirty gas lamps 
in these roads are to be converted into incandescent electric lamps, 
at an estimated cost of £52 10s. 


Wanpsworts.—On Monday, the General Purposes Committee of 
the B.C. reported having considered a letter received from the 
County of London Electric Supply Co., Ltd., in reply to а com- 
munication from the Council, asking whether the company would 
be prepared to hand over to the municipal authority the Streatham 
area of ite undertaking upon terms, or-to purchase in bulk, electricity 
generated at the Tooting dust destructor. The company replied 
thatthe Streatham area formed the centre of its distributing system, 


and therefore the sale of that area would sever the undertaking 
into two separate portions and involve great interference with the 
supply in the remaining areas. Farther, the company's generating 
station is so far from the Tooting destructor that the proposal for 
purchasing electricity generated thus, appeared to be prac- 
tically impossible. The Committee has resolved—(1) That the 
company be informed that having regard to the fact that 
energy is generated at Wandsworth and transmitted to 
Streatham and there transformed, it appears to the municipal 
authorities that the energy generated at Tooting, could profitably be 
used by the company. (2) That it be suggested to the com- 
pany tbat it would be an advantage to them to purchase the 
electricity generated at Tooting for the purpose of lighting the 
streets in question. The same Committee further reported having 
considered a letter from the engineer of the L.O.C. giving parti- 
culars of pressure tests made on the circuit in the borough of the 
County of London Electric Supply Co., Ltd., also stating that the 
company had notified that if the B.C., as consumers, wished to keep 
& check upon the pressure of supply, the company would be pleased . 
to arrange suitable positions in Olapham and Wandsworth, where 
recorders can be fixed. The Committee decided that the company 
should be called upon to provide testing stations in accordance 
with the provisions of their prov. order, when the necessary tests 
could be made. 


Sournwakk.—The following system of charges will come into 
force with the commencement of the Midsummer quarter:—Lighting, 
maximum demand, 6d. for the first 14 hours, and ld. afterwards. 
Flat rate, 44d. per unit. Power, maximum demand, 3d. for the 
first hour, and 1d. afterwards. Fiat rate, 24d. per unit. Dis- 
counts are to be allowed on the foregoing, thus :— On quarterly bills 
of £50 or under, 23 per cent.; £50 to £100, 5 per cent.; £100 to 
£200, 74 per cent.; over £200, 10 per cent. The Committee further 
reported having given careful consideration to a letter from the 
L.C.C. drawing attention to the undertaking given in connection 
with the electric light loans, to the effect that the B.C. will 
“ provide out of a sinking fund established for that purpose, or from 
maintenance account, for all renewals and replacements during tbe 
currency of the loan, of any of the plant or machinery provided 
with the proceeds thereof," aud stating that the L.C.C. regard the 


. creation of a reserve or renewal fund as very desirable in the 


interests of prudent finance, and they will be glad to learn that 
steps will be taken to form such a fund. The Committee replied, 
agreeing to the Council's request. 


L. C. C. anb TH» BurLk B8uPPLY Вилд.—-Аё a meeting of the 
L.O.C. on Tuesday the adjourned report of the Parliamentary Com- 
mittee, was considered in conjunction with a further report on the 
electric power Bills of the present session. In the first report the 
Committee asked the Council to approve its action in presenting 


. petitions against the Bills, and in the second it sought authority 


to convene a conference at the County on March 6tb, of repre- 
sentatives of the City Corporation and of the borough councils. 
The Committee referred to the past action by the Council in the 
promotion of two electric supply Bills and to conferences held on 
the subjeot with representatives of the London local authorities. 
Having regard to these facte and to the number of local authorities 
affected by the Bills before Parliament, the Committee considéred 
that a fresh conference should be held to discuss tbe proposals of 
the Administrative County of London and District Electric Power 
and the East London and Lower Thames Electric Power and other 
Bills. The Council would, in that case, have the advantage of 
knowing the views of the local authorities upon the legislative pro- 
posals. In the course of the discussion it was stated that three 
large companies were at present covering one-balf of the area in 
London, and they had sufficient generating stations to supply one- 
half of London for the next 20 years. But there was another half 
—that occupied by the borough councils, which it might be possible 
for the County Council to step into. The Committee intended to 
meet the borough councils in order to see how they proposed to 
conduit their opposition and to inform them what the County 
Council had in contemplation. The recommendations of the Com- 
mittee were then put to the meeting and were adopted, and it was 
decided to leave the date of the conference to the discretion of the 
Committee. 


Liverpool.—Mr. A. B. Holmes, consulting electrical 
engineer to tbe Corporation, in reporting on the charges made for 
electrical energy in the city during the past year, says the result of 
the past year's business, if taken by iteelf, might appear to justify 
some reduction in the charges for electricity ; but in view of 
additional capital charges in the current year, the estimated increase 
in interest and sinking fund by £6,045, and the material rise in the 
price of fael, no general reduction in charges could be prudently 
made. But to encourage a more extensive use of electrical energy 
for power purposes, the price after 3,000 units per quarter should be 
reduced from 14d. to 1d. per unit. Charges for electzicity used for 
medical and other purposes, and not for lighting, should be made on 
the power scale. 


Oldham.—The Tramways Committee has asked the 
Electricity Committee to reduce the price of energy, which is at 
present supplied for traction purposes at 14d. per unit. When the 
price was fixed, the consumption was 1} million units per annum less 
than at present. 


Ormskirk.— On February 28th the Ormskirk Urban 
District Council had before it the question of the adoption of 
an electric lighting scheme for the township, and it was ultimately 
decided that the scheme be proceeded with. 
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Macclesfield.—The B. of T. has requested the Corpora- 
tion to send a deputation to meet representatives of Messrs. Foote 
and Milne, Ltd., at its office on the 7th inst. To this the Corpora- 
tion has assented. A representative of Messrs. Preece & Cardew met 
the Electricity Committee recently in regard to a scheme for 
electrically lighting the borough; the initial cost being put at 
about £15,000. 


Mansfield. The Т.О. has decided that from March 31st 


next the charges for energy shall be ав follows:—For lighting, 7d. 
per unit, for any quantity of electrical energy used during each 
quarter, not exceeding the equivalent of 100 hours of supply at the 
maximum demand, and 14. per unit for any quantity in excess; 
for power 4d. per unit, for any quantity used each quarter, not ex- 
ceeding 100 hours, and 1d. per unit for any quantity in excess. 


Petersfield.— The R.D.C. has decided tkat, as the gas 
company bas given notice to terminate the contract for street light- 
ing, It will advertise for tenders for the lighting of the streets by 
electricity or gas. 


Pollockshaws.—The town clerk has received intimation 
that the Board of Trade has granted the T.O.'s application for an 
electric lighting order, with power to transfer it to the Corporation 
of Glasgow. 


Shildon.—The U.D.C. has asked the Northern Counties 
Electricity Supply Co. to quote terms for the provision of a mini- 
mum of 26 lamps of 30 and 50 с.р. for public lighting, as an experi- 
ment. 


South America.— The contract for the acquisition by 
the River Plate Electricity Co. of the rights of the La Plata Govern- 
ment in the E.L. undertaking at La Plata has been signed. The 
Province receives a balance of 889,000 m/n. The company intends to 
erect а new station, all the necesssary plant for which has been 
ordered.— Review of the River Plate. 


Stourport.—An unofficial canvass of the town, in support 
of permission being given by the U.D.C. to the Kidderminster 


Electric Lighting Co. to distribute energy in the town, is being 


made, and a committee has been formed to approach the U.D.O. on 
the matter. 


Sunderland.— The Electricity and Lighting Committee 
has decided to recommend the T.O. to reduce the price of 
energy for lighting on the maximum demand scale, from 5d. 
for the first two hours and 24d., to 44d. and 2d.; for motors, 
from a flat rate of 24d. per unit to 2&d. for the first hour and 14d. 
afterwards; for power for the tramways, from 13d. per unit to 1{4. 
The year's estimates show a net profit of £4,000. 


Swindon.—A L.G.B. inquiry was held on l'ebruary 21st 
relative to the Corporation’s application for a loan of £22,000 for 
electricity purposes. There was no opposition. 


Tientsim. — A company has been formed to supply 
electrical energy within the municipal area and orders for the plant 
have been placed in Germany. 


Torquay.—A meeting of the ratepayers was held last 

week to protest against the T.O.'s proposal to spend £42,000 on a 

new electricity works, and a postcard poll of the burgesses is to be 
taken regarding the matter. 


West Ham.—At the meeting of the Corporation on 


Tuesday, it was reported that, in 1904, 278,714 units were sold for 
lighting purposes and 357,329 anits for power, as against 254,654 
units for lighting and 57,287 unite for power in 1903. The borough 
treasurer, in his half-yearly report, stated: “The institation of 
deposit accounts has had a beneficial effect, and has been the means 
of safeguarding the undertaking to a considerable extent.” The 
electrical engineer reported having been in negotiation with several 
companies supplying arc lamps, and had received from the Elec- 
trical Oo., Charing Cross Road, the following proposal: “The com- 
pany will supply and, if necessary, erect, together with the necessary 

ing, flame or other arc lamps for consumers, subject to these 
conditions:—(1) Upon completion of the installation, 25 per cent. 
of the agreed cost to be paid, and the balance spread over two years 
by means of eight quarterly instalments; (2) In consideration of the 
Corporation collecting the quarterly payments, the Electricity 
Department to retain 10 per cent. of the gross amount collected ; 
(3) In the event of a consumer diecontinuing the supply before the 
expiration of the period of hire-purchase, the lamps to be returned 
to the company and the consumer to pay at least 50 per cent. of the 
cost of the lamp and the full cost of installing the same; (4) The 
company to reserve the right of refusing ќо supply lamps to any 
consumer.” On the understanding that no responsibility attaches 
to the Council otherwise than as collectors, the terms were accepted, 
subject to a satisfactory agreement being entered into. The elec- 
trical engineer was authorised to negotiate on the same basis with 
the General Electric Co. 


Willesden.— The solicitor of the U. D. C. reported at 
Tuesday's meeting that he had found it necessary to lodge a petition 
against the Metropolitan Electric Supply Co. (Acton District) Bill. 
This action was approved, and it was further resolved to take 
counsel’s opinion as to the provisions of the Bill, in relation to the 
decision of Mr. Justice Farwell in the recent action of the Council 
against the company. 
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Wimbledon.—The U.D.O. on February 22nd decided 
to reduce the price of energy for public lighting from 244. per 
unit to 24d. | 

At the same meeting it was resolved to apply to the L.G.B. for 
а loan of £13,218 for additional plant and extensions at the elec- 
tricity works. 


TRAMWAY AND RAILWAY NOTES. 


Barrhead.—A way ont of the deadlock between the 
District Committee of Upper Renfrewshire and the Glasgow Cor- 
poration Tramways Committee in regard to the extension of the 
latter's system from Thornliebank to Barrhead, has been found. 
On Clause 82 of the Glasgow Tramway Order, which provides for 
the tramways being assessed at one-fourth of their value, being with- 
drawn, the District Committee agrees to the Corporation ing the 
line a single one, with the stipulation that it is to be doubled within 
five years from the date of the Royal assent to the confirming act. 


Birmingham.—4A conference has taken place between 
the Birmingham Corporation and the King's Norton District Council 
with regard to through working of tramcars between the city and the 
suburbs of Moseley, King's Heath, Bournbrook, King's Norton, &c., 
which latter are in the boundaries of the District Council. Nothing 
is definitely known, but it is assumed that an amicable agreement 
has been arrived at. 

The Small Heath —Yardley to Birmingham route is now working 
satisfactorily on the overhead system, the steam trams being euper- 
seded by electric on the 27th ult. The route is four miles, double 
track, in extent, and is supplied with energy at 500 to 550 volts 
from the Birmingham and Midland Tramways Co.'s generating 
station at Yardley. The station is equipped with four generating 
sets of equal size, each consisting of a Diesel oil engine of 160 н.р. 
direct coupled to an 8-pole Brush p.c. dynamo. The engines are of 
thetwo-cylinder vertical double-acting type fitted with extra heavy 
fly-wheels. The switchboard is of the usual type of Brush Co.'s 
make, having four dynamo, three feeder and one Board. of Trade 
panel. There are also two 13-Kw. motor boosters. The car-sheds 
are designed to shelter 30 cars. All the cars are fitted with 


Raworth's regenerative type of controller, and are of the four- 


wheeled pattern designed to carry 48 passengers. The fare for the 
whole distance is 2d. 


Croydon.—The Croydon County Council, by 22 votes 
against 17, bas decided to withdraw its Bill to extend the electric 
tramways to Upper Norwood and the Crystal Palace. 


Greenock,—It is reported that the Greenock and Port 
Glasgow Tramway Co. has appealed to the High Court, London, 
against the decision of the Board of Trade, awarding the sum of 
£602 193. 9d. as the proportion of profits due to the Corporation, 
and also ruling that the company is to account for two sums of £75, 
set aside for maintenance, and £1,500 placed to depreciation. The 
plea óf the company is that the Board of Trade has no right to 
arbitrate in а matter of the kind. 


Liverpool and Southport Railway.—On Friday 
morning (February 24th) a block occurred vn the Liverpool 
Bouthport Electric Railway which disorganised the traffic for some 
hours. A train of empty carriages was being drawn into Formby 
Station for the purpose of making up the 7.45 a.m. express from 
Formby to Manchester, when the last corridor coach left the pointe 
and blocked both up and down lines. Passengers had to alight at 
one side of the block and walk to another train on the other side to 
complete the journey. The electric current was switched off. By 
the block, confusion was caused at Southport, Birkdale, and Crossens. 
Much delay was occasioned, and instead of proceeding to Liverpool 
via Formby, the journey was made by way of Ormakirk. 


London.—At the North Metropolitan Tramways Co.'s 
meeting on 22ad ult., Mr. George Richardson, who presided, said 
thet overtures had been received from the London County Council, 
the result of the correspondence which had passed between the 
company and the Council, with regard to the proposed “ electri- 
fication” of certain portions of the tramways worked by the com- 
pany, but he bad nothing definite yet to report to the shareholders 
on the matter. Their traffic had been adversely affected by the 
opening of the Great Northern and City Railway, but he could not 
see that they could be interfered with by the competition of any 
othercompany. "There was no doubt that the time had come when 
the locomotion in the streets would be somewhat altered—he 
thought greatly altered—in favour of motor-omnibuses as against 
vehicles worked by horses. If the company could obtain a motor- 
car which could run on their rails they would be greatly benefited, 
but tbis was & question of time, and everything in connection with 
the subject would have to be watched by them with the closest 
attention. Mr. James Devonshire, a director, observed that a great 
deal had to be done by manufacturers and patentees, before a motor 
tramway would become practicable. For instance, a motor-car to 
run on the rails, in order to be a practicable machine, must be 
capable of being driven from both platforms. Their tramrails did 
not admit of а car being reversed, and they did not want to see a 
reversing table in the streets of London. He believed that in Paris 
most of the cars were turned round on а turn-table, much in the 
same way ав locomotive engines were on the sidings of a railway, 
but it was obvious that this ipse would not be adopted in 
Чеш if бе were any practicable method for working the car from 

en 
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Gorleston.— The arbitrator appointed by the B. of T. to 
fix the amount to be paid by the Yarmouth T.C. for the acquisition of 
the Southtown and Gorleston horse tramways, has given his award. 
The price at which the Council will take over the undertaking, 
track, cars, horses and depót is £13,400, with the company’s legal 
costs. The price asked by the company was £19,000. 


Malta.—On February 23rd the Governor inaugurated the 
new electric tramway; Lady Clarke, the wife of the Governor, 
switched on the current. A party subsequently travelled from 
the power station at Marsa to Valetta in the cars. 


Middlesex.—At the meeting of the County Council last 
week, it was reported that the net compensation paid upto date in 
respect of the light railways authorised by the 1901 order, was 
£97,382 ; and for those autborised by the 1903 order, £44,911. The 
result of tbe Light Railway Commissioners’ recent inquiry was 
that the County Council's application for sn Amendment and 
Lands Order (1904) in respect to the Waltham Oross and 
Enfield line was granted, subject to Railway No. 5 being with- 
drawn. A motion withdrawing the line (No. 5) was agreed to. 
The Light Railways and Tramways Committee recommended that 
au agreement be entered into with the Edmonton U.D.O. and the 
Metropolitan Electric Tramways, Ltd., for the reconstruction of 
tramways in the Edmonton district, and the widening of the 
Hertford main road. The consideration of the matter was 
adjourned. Í 


New York Central — This railway is about to be 
electrified over a radius extending to 40 miles from New York, at a 
cost of 50 million dollars, 


North-Eastern Railway.—In view of the number of 
accidents which have occurred on the electric railways on which 
the third-rail system of traction is in operation, considerable interest 
is being taken in the prospective early opening of the light railway 
which the N.E.R. has constructed between Ponteland and New- 
castle. The company originally intended to employ the “ live-rail ” 
system, but there now appears to be some doubt as to tbe system 
which will bə employed. March 1st, was the date fixed for the open- 
ing of the line for goods traffic by steam haulage, but although an 
electric sub-station bas been erected at Kenton, no power rail has yet 
been laid down. In the neighbourhood it is stated that the company 


is considering whether the overhead system could not be advan- . 


tageously used. | 


Singapore.—An Indian exchange gays that the electric 
tramways are expected to be running during the current month. 


Southport and the Liverpool Overhead Railway.— 
The junction line between tbe Seaforth Sands station of the Over- 
head Railway at Liverpool, and the Lancashire and Yorkshire 
Railway, has been completed, and everything is in readiness for 
the new through service to be commenced. Passengers will be able 
to travel from Southport or any intermediate station to the 
stations on the Overhead Railway system. A great advantage 
offered is that persons living in the Sonth-end, and wishing to go 
to Southport, can travel direct from the Dingle, avoiding inter- 
mediate changes. 


The Underground Railway.—At опе o'clock on 


Tuesday morning an electrically propelled train ran to Aldgate 
Station, on the Metropolitan Railway, from Neasden. The company 
expect to be ready to run their electrical trains in three weeks. 


- Warwick.—The electrification of the tramways on the 
overhead system is to be proceeded with forthwith by the 
Leamington and Warwick Electrical Co. 


West Bromwich. —It is the intention of Councillor 
Baggott to move a resolution at the next meeting, authorising the 
Corporation to take proceedings against the tramway company, 
whose lines run through the borough, to enforce the terms of agree- 
ments and leases as to the alleged curtailing of the tramcar service. 


TELEGRAPH AND TELEPHONE NOTES. 


Glasgow Telephones.—It is interesting to note that the 
National Telephone Co. has now 20,000 telephones on rental work- 
ing in the Glasgow district. The net increase for last week 
amounted to 215 telephones, which is & record. The company has 
during the past month opened four new exchanges in this district, 
thus bringing a number of outlying villages into touch with the 


city. ; 
Russian Telegraphs,—The Standard St. Petersburg 


correspondent states that orders have been issued to establish a 


direct telegraph line between St. Petersburg and Vladivostok. 


Telephone Trunk Charges.—In reply to a question in 
the House of Commons on Tuesday, Lord Stanley said that the 
average payment for a conversation over the telephone trunk system 
of the United Kingdom was less than 6d., and, having regard to 
the cost of the trunk lines and to the difficult conditions to which 
the construction of those lines was subject in this country, he 
was not prepared to recommend any reduction in the present scale 
of charges. New trunk lines were filled with traffic almost ag soon 
аз they were opened, and it was difficult to keep pace with the 
demand for increased facilities, even at the present rates. In the 


United States the charges for the same distances were much higher 


than in this country. 


Brighton Telephones.—The Telephones Committee has 
received the following report from the engineer and manager, with 
reference to expenditure in excess of the provisions made in Mr. 
Bennett’s estimate, and also with reference to the estimated cost of 
providing additional ducts and cables in the Borough of Hove, 
which are urgently needed to meet the requirements of subscribers 
there:— "I have to report that the following additional work, 
sanctioned by the Council on April 7th, 1904, has been done in 
excess of what was intended in Mr. Bennett's estimate :— 


Extension of ducts in Preston Road and Upper Lewes Road.. £1,195 0 0 
Extensions of cable, and laying saine s we M Р 8,018 5 6 
Building switchroom; Mr. Bennett allowed £550 for adapting 
а room to exohange requirements, but did not anticipate 
thas such extensive alterations would be necessary. The 
cost has been £1,157 16s. 2d. Difference e M 
Power room ВЕ «3 M e v 45 ЯР ay 94 7 
lower plant ko T sa A “> ae - га 
Cables and ducts beyond Claremont Road in Patcham Parish 
Cable and ducts in Portslade .. oe as is "e T 
Cable at Southwick and Kingston .. es ive tex dx 
Ducts laid by Hove Corporation in Church Road, Hove, and 
now used by this department T ps se zé T 
Ditference in cost of switchboard between original tender and 
actual cost, owing to order being given first for 1,000 lines, 
and afterwards extended to 2,000 lines. oe oe 825 


i) 
— 
e 
— 
to 
и 58828822 


525 0 


£6,216 11 8 


I, therefore, recommend that уоп apply to the Local Government 
Board for sanction to a loan to defray the cost of the extension 
of the ducts and cable, amounting to £4,208 5s. 6d., and also £2,008 
6s. 2d., the cost of the other works enumerated above. You have 
at the present time 1,687 instraments working, and 22 junction 
lines, making a total of 1,709 completed lines. In addition you 
have 1,229 partially completed lines, making a total of 2,938 com- 
pleted and partially completed lines. I have also to report that in 
the Borough of Hove, 259 lines have been provided, and you have 
186 instruments working on these lines. There are a number of 
others in Hove working on the Brighton cables. There is now 
such a small number of spares that it is imperative that you should 
supplement the underground cables in Hove at once, and in every 
direction. I have prepared a scheme to provide 312 additional 
lines in Hove. The cost I estimate will be £5,399 11s. 5d. I, there- 


` fore, recommend you to apply to the Local Government Board for 


sanction to a loan of £5,400 to defray the cost of these extensions. 
I am pleased to be able to say, that although you have not yet got 
the 2,000 lines working on which your revenue was estimated to 
yield a profit, the net profit, after allowing for sinking fund and 
interest on the money borrowed, and all other charges is now at 
the rate of £80 per month, and every month it is increasing. 
The profits thus earned will enable the Council to establish a sub- 
stantial reserve fund.” 


Li A 
Telegraphic Interruptions and Repairs :— 
Cams. INTERRUPTED, БЕРАБЕР, 
Trinidad-Demerara (No. 1) ee ee se ee Aug. 26, 1901 ee ee 
Dominioa-Martinigue ee ee ee ee ee May 7, 1903 ee oe 
St. Lucia-Martinigue ee ee ee ae ee May 7; 1909 өө өө 
Cayenne-Pinheiro ee өө ee ee ee Aug. 18, 1908 .. өө 
Reissa-Iesa (Yemen) Camaran mm M" „ Oct, 23,1903 „ "m 
Tarifa-Tangier ee ee ee ee ee ee Jan. 18, 1904 se ee 
Cl: d { Vladivostok-Nagasaki ee ee ee Feb, 9, 1904 eo ee 
Port Arthur-Chifa ee ee ee e ee 
Paramaribo-Cayenne ee ee ee ee ee Feb. м, 1906 


” » ee es ee os .. Feb. 25th, 1906 
Jamaica-Colon .. es oe as sè »» Jan. 5, 1905 ae ee 
Marmaritza-Rhodes “ә “> Jan. 90, 1905 ,. vs 
Martinique-Paramaribo 28 - is oe Feb. 14, 1905 . Feb. 24, 1005 
Guernsey-England oe ae ee oe Feb. 28, 1905 ee ee 
Gibraltar-Tangier ee ec ee ce ee Feb. 20, 1900. 
Oran-Tangier ГЕЗ . 9 eo ee ee Feb. 24, 1905 ee ee 
Para-Marapham .. os Feb. 24, 1905 .. Feb. 28, 1905 
Para-Pernambuco si .. Feb, 24, 1905 . Feb. 37, 1905 

LANDLINES, 
Puerto-Barrios .. ee ee m ee eo July 28, 1902 .. es 
Kertch-Soutehoum ee ee ee ee e.» Bept. 27, 1904 ee ee 


Rome-Pera.. sa «a os oe ee 
Bhamo route beyond Tali .. s oe 
Newfoundland—all places in the interior .. Feb. 10,1905 .. PA 

Fao route beyond Bassora .. es T .. Feb.18, 1905 .. Feb. W, 1905 


Telegraphy in the Far East. — The scheme for the estab- 
lishment of a new cable in the Far East, which is intended to form a 
connection independent of English lines, as from the island of Java 
to the new business cable in those parts, has not yet made much 
progress in the hands of the German-Dutch syndicate which has 
been subsidised by both Governments. According to the agree- 
ment signed at Berlin in 1901, the cable was to be laid vid the 
Pelew Islands, but it has now been ascertained that not one of the 
islands is suitable for the purpose. It will therefore be necessary 
to direct the cable vid Yab Island, which lies 275 miles further 
towards the east. The German Government has already agreed to 
the deviation, and the adhesion of the Dutch Government is also 
expected shortly. 


The Murray Printing Telegraph.—The German tele- 
graph authorities, who have for several years past made experiments 
with the Murray automatic printing telegraph, recently introduced 
the metbod in practical working, between Berlin and Emden, a 
distance of 201 miles. The results have been satisfactory, a maxi- 
mum performance of 120 words a minute having been accomplished 
in single working. Ава consequence, the Murray apparatus is to be 
adopted for some lines connecting important towns, and tho cities 
of Berlin and Hamburg have been selected as a beginning. 


Wireless Telegraphy.— We have received коше particu- 
lars of the business transacted by the Gesellschaft fiir Drahtlose 
Telegraphie m.b.H., Berlin, from December 15tb, 1904, to January 
15th, 1905. This company ia working the Slaby-Arco and Braun- 
Siemens wireless telegraph systems combined. In Argent ina 
the following installations have been erected and put in 


. Jan, , 1905 m 
.. Jan. 15, 1905 - 
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operation :—Recalada—Fireship (R. C.) near Buenos Ayres; Rio 
de Santiago (R.8.); Впепов Ayres Government Buildings (B.A.); 
and installations for the ships Julio and Patria have been put 
in band. 

Belgium.—At the request of the War Minister, two portable 
installations have been sent to Belgium for trial purposes. 

Brazil.—Installations for the ironclad Riachuelo and for the 
Ilha das Cobras (Rio) have been put in band. 

Denmark, — The installations ordered last year for Gjedner 
Harbour and Gjedner Lightship will shortly be installed. In 
addition to these, stations for the ironclad Olfert Fischer and the 
cruiser Geyser will be erected. 

Germany.—The application of wireless telegraphy in the army is 
progressing with rapid strides, aud it is intended to equip a number 
of fortreases with stations. Two trial installations have been put 
in hand, and have already been delivered. The question of the 
erection of two installations for the Imperial Post Oflice is now 
being considered, which installations will be utilised for instructing 
the staff. The Navy has placed an order for one installation for 
the pilot ship Jade and seven installations for warships. 

The company has erected several tria] apparatus for demonstra- 
tion purposes, which give & comprehensive idea of the necessaty 
connections, and are specially suitable for use in schools. 

Ecuador.—The Government has decided to erect installations in 
Guayaquil and Pana, and intends placing further orders with the 
company. 

Holiand.—Four installations bave been ordered for tbe instruc- 
tion of the telegraph staff. The installation owned by the Tele- 
graph Administration in Scheveningen has been rebuilt for a dis- 
tance of 400 km., and placed at the service of the Post Office. 
Two ship installations have been sent to the Dutch Indies, where 
they will be tested to prove their adaptability to the climate. 

Peru.—The apparatus for the stations ordered by the Government 
for Paerto Bermudez and Massisea (200 km. distance from Puerto 
Bermudez) are now completed. Two engineers and a fitter were to 
leave with the installations in the early part of February. 

Russia,—The company has the erection of 11 installations in hand. 
Orders have been placed for 26 ship installations. 

Spain.—Two iostallations have just been erected at La Coruna 
and Ferrol. 

Turkey.—The installations ordered by the Sultan for Rodos and 
Derna (N. Africa) are so far advanced that an engineer has been 
sent out to prepare for the erection. 

Uruguay.—The large installations, for communication with ships 
of the Hambarg-South American line, in Monte Video have been 
completed. 

The company, which, it will be remembered, was founded jointly 
by the A. E. G. and Messrs. Siemens & Halske, has issued, in English, 
a fully illustrated brochure showing what has been done with the 
system, since the two systems were combined. 


Wireless Telegraphy.—The Daily Telegraph correspon- 
dent states, that the wireless telegraphy station at Scheveningen is 
open for private messages, and is being extended so as to make com- 
munication witb the whole East Coast of England possible. The 
commander of the Hohenzollern communicated, with good results, 
with the Kaiser vid this station on the 24th ult. 

The Marconi Oo. has decided to issue a telegraphic code of its 
own, which will be available to the public on all ships and at offices 
fitted with ite system. А list of telegraphic addresses and of 
people using the code will be issued with it at the cost of one guinea 
inclasive. = 

A Daily Mail dispatch from New York says that Lieut. Robert 
Peary will start for the North Pole on July 15th, and that, for the 
first time in Arctic exploration, wireless telegraphy will be used. 


Telegraphs in French Indo-China,—It is stated in the 
Report op Telegraphs in French Indo-China for 1903 and 1904 
(Journal Télégraphique) that the cables have not givan complete 
satisfaction. The Tourane-Amoy cable, which was interrupted from 
November, 1902, until April, 1903, gave out again in November 
of the same year, and was not restored till April, 1904, owing, it 
is said, to bad weather. The Tonkin cable was interrupted from 
December 81st, 1902, till January 22nd, 1903; April 16th— May 5th, 
1903; June 7th—June 21et, 1903; September 28th— October 7th, 
1903; and December 11th, 1903 —Јапоату 11th, 1904. This cable is 
to be relaid and landed at Tourane. Wooden poles are being re- 
placed by iron ones, 3,832 of which were erected during 1903, and 
these are also being used in the construction of new lines. Relays 
have been established at Vinh, Tourane and Nhatrang, thus estab- 
lishing direct communication between Saigon and Hanoi (1,662 
kilometres) by the Hughes apparatus Offices have b3en opened at 
Roon, Vinhtuy, Léthuy, Tayhoa, Pau-Lé and Bangboi, thus facilita- 
ting repairs of very frequent interruptions, especially in the South, 
where elephants have caused enormous damage. Daring 1903, 
international telegrams numbered 76,491, and during the first six 
monthe of 1904 they were 44,389. 


Lighthouses.— During last year to March, £3,817 was 
spent out of the General Lighthouse Fand for establishing electric 
communication with lighthouses and light-vessels. 


The Telephone Agreement.—The Times says that it 
bas been arranged, that the Select Committee about to be appointed 
to consider the agreement between the Postmaster-G neral and the 
National Telephone Co., and to report whether it is desirable in the 
public interest that the agreement should become biading, shall 
consist of Mr. Beckett, Sir Horatio Davies, Mr. Helme, Sir William 
Holland, Mr. J. Nolan, Sir Cbares Renshaw, and Mr. Btuart 
Wortley., 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bray.—March 20th. Electrical supplies for the U.D.C. 


Bee Official Notices“ to-day. 


Bolton.—March 30th. Cooling tower and condensing 
apparatus. See Official Notices to-day. 


Burton-on-Trent.— March 14th. 100-K W. с.с. tram- 
way generator for coupling to existing steam plant. See “ Official 
Notices to-day. 


Darlington.—March 20th. Tenders are required for a 
supply of motors on the hire-purcbase system to consumers. See 
“ Offcial Notices " to-day. 


Edinburgh.—March 13th. Carbons, meters, boxes, 
troughing and bitumen for the Electricity Supply Department. 
See “Official Notices” February 24th. 


Gravesend.—March 14th. Engine room stores, oil, 
lamps, carbons, meters and indicators, cable troughing, &c. See 
“ Official Notices " to-day. 


Great Central Railway.—March 7th. The company 
is prepared to receive tenders for the supply, during the twelve 
months ending April 30th, 1906, of various stores and materials 
including asbestos, &c., packing; electric light materials; telegraph 
materials. Mr. A. W. Longden, the storekeeper, at Cornwall Street, 
Openshaw (near Gorton Btation). 


G. W. Railway.—March 13th. Plant (three-phase and 
direct current) for the proposed sub-stations and distributing 
centres in connection with the Park Royal generating station. See 
“ Official Notices " February 10th. 


Gloucester.— March 16th. Boilers, 600-x w. generator, 
condensing plant, piping, feed pump, &c., for electricity supply 
extensions. See Official Notices” February 24th. 


Hoylake and West Kirby.— March 21st. One 250- 
Kw. steam alternator, piping, &3 See Official Notices to-day. 


Italy.— April 3rd. Tenders are being invited until 
April 3rd, by the Municipal Authorities of Castrorillari, for the 
establishment of a central station for the public and private electric 
lighting of the town. Particulars may be obtained from, апа 
tenders are to be sent to, El Consiglio Comunale di Oastrorillari. 


Johannesburg.—March 6th. 100 electric cars, two 
electric water cars, five-ton crane, car traverser, and workshop tools, 
for the Municipal Council. See “Official Notices" December 30th. 


Johannesburg.—March 13th. Arc lamps and lanterns. 
Bee '' Official Notices " to-day. 


Keighley.— March 27th. Lancashire boiler and steam 
dynamo. Bee “Official Notices" to-day. 


Leeds.—March 14th. Rotary converters, transformers, 
and switchboards for two sub-stations. See Official Notices 
February 24th. 


Lowestoft.—March 9th. 
superheater, brickwork and accessories, and pipework. 
Notices” February 17th. 


Manchester.—March 6th. Stores, &c., for the Tram- 
ways Department. Вее “Official Notices” February 24th. 


Newport (Mon).—March 6th.  800-kw. continuous 
current tramway generator; 200-kw. continuous current steam 
balancer; one (straight tube) water-tube boiler and superheater ; 
marble switchboard ; extension of switchboard gallery; general 
stores including lamps, carbons, engine room stores and electrical 
stores &c. See Official Notices February 17th. 


Porto (Portugal).—March 15th. The Town Council 
has opened a competition for the concession for the exclusive right 
of working the tramways for the collective transport of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Consulate in London. 


Salford.—March 4th. Alterations to batteries, See 
* Official Notices " February 17th. 


Shanghai.— March 91st. Construction and working 
of 24 miles of electric tramways on tbe trolley system, double 
or single. See Official Notices October 14th. 


South shields.— March 13th. Boiler, two vertical 
engines and 550-Kw. traction generators, and traction switchboard 
for the Corporation. Bee '' Official Notices" February 10th. 


Spain.— March 12th. The Municipal Authorities of 
Javea (province of Alicante) are inviting tenders until the 12th 
inst. for the concession for the electric lighting of the town. 
Tenders are to be sent to El Secretario del Ayuntamiento de Javea 
(Alicante) whence particulars may be obtained. 


Swindon.—March 21st. — Lamps, cables, oils, p.c. 
mote te, boxes and feeder pillars. Bee Official Notices " to-day. 


One water-tube boiler with 
See Official 
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Wimbledon.—March 4th. Stores for the electricity 
department. Bee “ Official Notices " February 10th. 


Wrexham.—March 10th. Supplies for the Electricity 
Department. See “Official Notices” February 24th. 


CLOSED. 


Belgium.— Eight tenders were sent in for the supply of 
15 electric cranes for tbe barbour, on account of the municipal 
authorities of Ghent, the lowest being that of the Société des 
Ateliers de Constructions Electriques, of Charleroi, which quoted 
£640 for each crane. 

Belmont Asylum.—Messrs. Bromley & Batstone have 


placed tbe order for the underground cables and boxes with Messrs. 
Johnson & Phillips, Old Charlton. 


Birmingham.—Tenders have now been received for the 


switchgear necessary for the new scheme of trams and lighting, but 
nothing has as yet been settled. 


Brighton.—The following tenders have been received in 
reply to invitations for estimates for the supply and laying of the 
necessary cables for supplying Aldrington from the Southwick 
power station :— 


Western Electric Co. oe ee és a = £2,194 
5 Bros. & Co. oe oe E ee ee oe oe 2,850 

. Helens Cable Co. ee ee ee ee ee ea ee 2,427 
W. T. Henley & Co. . ee 2,465 


Mr. А. Wright recommends the Council to ‘accept the tender of 
Messrs. Siemens Bros. & Co, on the ground that it is very 
desirable to bave only one contractor to carry out the trench work 
in Southwick and Portslade. 


Derby.—The T.C. has accepted the tender of the 
Sunbeam Lamp Co. Ltd., for the supply of incandescent lamps to 
the E.L. Committee for the ensuing year. 


Fulham.—The B.C. bas accepted the tender of the 
Universal Engineering Co. Ltd., at £2,157 10s., for the construction 
of the brick chimney shaft at the electricity works. 


. Islington.—The B.C. has accepted the tenders of the 
following for annual supplies of meters, time switches, carbons, 
incandescent lamps, terminal boxes, arc lamp globes and general 
stores and sundries required for the electric light undertaking:— 
The Sloane Electrical Co., Messrs. Ramney & Rumney, Jas. Gibbs 
and Co. Ltd., Wiloox & Co. Ltd., Witty & Wyatt Ltd., Pryke & 
Palmer, Doulton & Co., Alex. Duckham, and the Albion Clay Co. 


Leith.—The Electric Lighting Committee on 23rd ult. 
had before them tenders for the dynamo, boiler and switchboard. 
There were 83 tenders for the dynamo, and the Committee made a 
selection, which, however, is subject to an arrangement. The con- 
tract for the boiler, for which there were 66 tenders, was placed 
with Messrs. Babcock & Wiloox, whose price is £2,287. For the 
switchboard there were 26 offers, which were left in the hands of 
the sub-committee with powers. 


Poplar.— With regard to the notice in our Jast issue 
respecting the tenders for boilers, we are informed that the matter 
has been referred back to the Committee for furthur consideration. 


Lancaster.—The T.C. has accepted the tender of the 
British Westinghouse Co., Ltd., for the supply of two tramcars, at 
£570 each. 


Stepney.—The B.C. has accepted, in connection with 
the erection of the second half of the electric light station, the 
tender of Messers. Jessop & Appleby, at £150, for the supply 
of an electrically driven wall jib crane. 


Sunderland.—The Electricity and Lighting Committee 
of tbe T.C. has accepted the tender of the Electrical Co., Ltd., for 
the supply of switchboard, panels for the sub-stations at schedule 
prioes, less 10 per cent. 

West Ham.— The Corporation has accepted the following 


tenders for annual supplies :— 


Cable, British Insulated & Helsby Cables, bta. 

Integrating wattmeters, British Thomson-Houston Со. 

House cut-out boxes, British Insulated & Helsby Cables, Ftd. 

Transformers, British Westinghouse Co. 

Stores, Wiggins & Rihll. 

For six montbs’ supply of coal (Mardy slack), the tender of Foster & Co. was 
accepted. 


No tender was accepted for incandescent lamps, the electrical 
engineer being authorised to purchase same from time to time on 
the best terms. 


The Recent Submarine Disaster.—The Admiralty 
inquiry into the cause of the explosions in submarine A 5 in Cork 
Harbour on February 16tb, was concluded on the 23rd ult. Capt. 
R. H. 8. Bacon, naval assistant to the First Bea Lord, in summing 
up the evidence, stated :—“ I find that the explosion in A 5 sub- 
marine was caused by the presence in tbe boat of petrol vapour 
from a leak of liquid petrol at the badly-packed gland of the petrol 
pump, and tbat the explosive mixture formed was ignited by sparks 
from the main motor brusbes caused by attempting to move the 
motors electrically with a view to revolving the engine; and, 
farther, that such а use of the motor was in flagrant violation of the 
regulations laid down.” From the evidence it appears that the 
whole of the electrical apparatus, switches, lights, fuses, &., are 
in air-tight cases, with the exception of the motor brushes, but the 
enclosing of these was apparently n not favoured. 
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FORTHCOMING EVENTS. 


Te-day's Arrangements. — ^t 8 pu Junior Institution of Engineers. Possible 
Improvements in Locomotive Practice,” by Mr. W. Longland. 
At 9 p.m. Royal Institution. Recent Advances in Wireless Tele- 
graphy," by Mr. G. Marconi. 
At 7.80 p.m. N.E. Coast Institution of Engineers. Consideration of 
. present Board of Trade Regulations for Certificated Marine 
Engineers, 
At the Hotel Metropole, Leeds. Annual dinner of the Leeds Section 
of the Institution of Electrical Engineers. 


Saturday, March 4th.— At 7.30 p.m. Glasgow Technical College Scientitio 
Society. Steam Generators and their Failures,” by Mr. G. Nees. 
Monday, March 6th.--At 7.30 p m. Sooiety of Engineers. The Transport 
Possibilities of our Inland Navigable Waterways," by Mr. B. H. 
Thwaite. 
At 7.50 p.m. Faraday Society. At the Library of the І.Е. Annual 
general meeting. At 8.15, Paper by Mr. F. W. Harbord on 
" Recent Developments in Electric Smelting in Connection with 
Iron and Steel.“ 
At 8 p.m. Society of Arta. Internal Combustion Engines,“ by Mr. 
Dugald Clerk. (Lecture IV.) 
Tuesday, March 7th.—At 8 p.m, Institution of Civil Engineers, Further dis- 
cussion on 'Surface-Condensing Plants, and the Value of the Vacuum 
Produced," by Richard W. Allen. 
Wednesday, March 8th.--At 8 p.m. Association of Engineers-in-Charxe. 
“Water Softening,'' by Mr. J. J. Lassen. 
Thursday, March 9th.—At 8 p.m. Institution of Electrical Engineers, Report 
on Experiments carried out at tbe National Physical Laboratory: 
* On the Effect of Heat on the Electrical and Mechanical Properties 
of Dielectrics,” and ''On the Temperature Distribution in the 
Interior of Field Coils, presented by Dr. R. T. Glazebrook, F. R. S. 
Mr. H. Goldechmidt, "On Temperature Curves and the Rating of 
Electrical Machinery." 
Friday, March 10th.--At 6.15 for 7 p.m. 
at the Midland Hotel. 
At 8 p.m. Physical Society. 
mometers, with an Appendix on Composite Thermocouples 
A. Campbell; and other papers. 
At 9 p.m. OM Institution, Prof, J. J. Thomson, on “ The Structure 
of the Atom 
Baturday, March 11th. ECT 8p.m, Royal Institution. Prof. J. J. Thomson, on 
„Electrical Properties of Radioactive Substances.” (Lecture I.) 
At3p.m. Junior Institution of Engineers. Visit to new Ritz Hotel, 
Piccadilly, to inspect the Cage Skeleton System of Constructional 
Engineering.” 
At Birmingham. Birmingham and District Electric Club, Mr. E. C. R, 
Marks, on Electric Lifting Machinery." 


I.E.E. (Manchester). Annual Dinner 


“On Direct Reading Resistance Ther- 
Fd by Mr. 
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Tux following orders bave been issued for next week :— 


Monday, March 6.—“ A" Company. Reernits' drill, 6 p.m.; technical in- 
struction, 7 p.m. Lecture on the Steam Engine,“ with practical demon- 
strations, by Captain Phillips, 7 p.m. 

Tuesday. March 7.—'" B” Company. Recruits’ drill, 6 p.m.: technical in- 
struction, 7 p.m. Medical inspection for recruits and Special Service 
i p.m. Lecture on Portable Daimler Oil Engine," by Captain 

illips. | 

Wednesday, March 8.— Submarine mining class, 6—9 p.m. Examination * A 
and “B” Companies for "A" badge, 7.30 p.m. Instruction in“ Stoking 
Steam Enzine," by Lieut. Bunn, £.80 p.m. 

Thursday, March 9.—"C" Company. Recruits’ drill, 6 p.m: technical in- 
struction, 7 p.m. J.ecture on ''Cordite and High E xplosives,"" illustrated 
by experiments and lantern slides, by Sapper Caldwell. 

Friday, March 10.—“ D' Company. Recruits’ drill, 6 p.m.; 
struction, 7 p.m. 

Saturday, March 11.—'' K Company to furnish detachments for combined 
operations at Uxbridge with 3nd Middlesex and London Scottish Volunteers, 


J. H. S. PHILLIPS, Captain, 
For О.С.Е.Е.В.Е. (V.) 


technical in- 


NOTES. 


Jandus Arc Lamp Case.—Subsequent to the reading 
of the judgement in this case, printed on pp. 346-7 of this issue, his 
Lordship granted а certificate that the plaintiffs’ patent had been 
in question, and a certificate of breaches. Stay of operation of the 
injunction pending appeal was refused, his Lordship saying that he 
hoped the parties would make some arrangement to enable the 
defendants to carry on their business in the interim. 


Municipal Tramways Association.—The managers’ 
section of the Municipal Tramways Association met in Birming- 
bam on 24th ult. under the presidency of Mr. Baker, tramway 
manager to the Birmingham Corporation. They were welcomed by 
Alderman Beale, chairman of the Tramways Committee. Mr. J. M. 
McElroy gave a paper on Oxverbead Equipment,” and Mr. Baker 
one on Tramway Telephones.” Discussion followed, and after 
lunch a visit was made to the Yardley power house of the tramway 
company. 

On Tuesday in London a conference of the Municipal Tramways 
Association was held for the purpose of considering the proposals 
of several railway companies to establish motor-’buses in connection 
with their railwaye. Oouncillor Boyle, chairman of the Manchester 
Corporation Tramways Committee, presided, and about 20 autho- 
rities were represented. The conference framed a clause which 
provided for the limitation of the service of motor-'buses to routes 
between the companies’ railway stations and fixed points outside. 
The conference considered also the question of the erection of 
guard-wires where telegraph or telephone wires are carried over 
existing tramwayr, expressing objection to municipal and company 
tramway promoters being compelled to provide the funds in such 
cases. The Board of Trade is to be asked to receive a deputation. 


Appointments Vacant.— First assistant electrical engi- 
neer for Wakefield (£150); depót foreman for Exeter tramways. 
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Temporary Tramway Tracks.— At the L. C. C. meeting 
on Tuesday, the Highways Committee presented a report referring 
to the recent action in the High Court by omnibns pon 
against the Council's contractors for the reconstruction of a portion 
of the Greenwich tramways, and in which the authority. of the 
Council to place raised temporary tracks on the surface of the road 
had been questioned. In that case, judgement was given in favour 
of the plaintiffs, but & stay of execution was granted with a view to 
an appeal. The Committee stated tbat the matter was of such im- 
portance that, to safeguard the position of the Council, it would be 
wise to seek express statutory authority in the Council's Tramways 
Bill now before Parliament to lay down raised temporary tramway 
tracks, and to maintain car services thereon during reconstruction, 
and the Committee made a recommendation in this direction. 


Telephone Exchange Fire.—Shortly after 2 a.m. on 
Tuesday a serious fire occurred at the National Telephone Co.'s 
exchange in Salter's Hall Court, Queen Victoria Street, Ю.С. The 
Daily Chronicle, in its report of the occurrence, says that the cables 
of the company run through the tunnel of the District Railway, 
which passes under Salter's Hall Court. On Monday night the 
railway company were trying the new electric installation, and a 
strong current was passing through the conductor rail. Itis thought 
that, from some unexplained reason, a short circuit between the 
railand the telephone cable was brought about. The current is 
then supposed to have got on the telephone wires iu the test rooms 
at both the Oxford Court and Bank exchanges, and thus caused the 
fire. The flames quickly involved a number of wires which were 
suspended from a mass of ironwork over Mansion House Chambers. 
These wires soon became “live” with a vengeance, and huge cables 
began to snap and fall about in Queen Victoria Street, and the sur- 
rounding thoroughfares, and some upon the roofs of buildings near. 
Captain Hamilton, the chief officer, and Mr. S. @. Gamble, his 
second in command, were present. The chief danger arose from 
the falling telephone wires, and from glass falling. Mr. Gamble 
was cut rather badly about the hand from this latter cause. The 
fire caused the whole of the 5,000 subscribers at the Bank exchange 
to be disconnected. I¢ was hoped that in a few days everything 
would be put right. 


Electricity in Mines.—The Home Office is sending out 
to mine-owners a notice of proposal, under Sec. 54 of the Coal Mines 
Regulation Act, 1887, of new special rales regulating the installa- 
tion and use of electricity in mines. The rules, a copy of which 


accompanies the notice, are based on the recommendations con- 


tained in the report of the Departmental Committee on the Use of 
Electricity in Mines, and they have been agreed upon in their pre- 
gent form between the Secretary of Btate and the Mining Associa- 
tion of Great Britain. A number of the detailed rules suggested by 
the Committee as to the construction, &c., of electrical apparatus 
have been omitted. It is proposed to embody tbese recommenda- 
tions of the Committee in & memorandum which will call attention 
generally to the points to be attended to in the erection of plant. 
This will be issued to colliery-owners subsequently. Тһе rules as 
to shot-firing recommended by the Committee have also been 
omitted (with the exception of two), as being out of place in the 
present code. The question of the adoption of the Committee's 
recommendations on this point will be considered separately.— 
Times. mE 

Institution Notes, —At the meeting of the North-East 
Coast Institution of Engineers and Shipbuilders held at Newcastle- 


on-Tyne on the 24th ult., Mr. J. F. C. Snell, M. Inst O.E. (electrical 
engineer to the Sunderland Corporation), read a paper on “The 


Application of Electricity to Industrial Purposes." Не said that 


many papers had been read on that subject in recent years, yet the 
present one might be excused owing to the increasing use of elec- 
tricity as an agent in the transmission of energy and in its applica- 
tion to the driving of machines in shipyards, engine - works, 
collieries, &c. There were at least two important points which 
had to be constantly dealt with in this district, and upon which 
there was still a great divergence of opinion. These were (1) the 
comparative economy between installations (for the driving of 
machine tools) laid down at the works themselves, and the purchase 


of electricity from an outside power station owned either bya | 


separate company or by the municipality; and (2) the comparative 

vantages of direct current and alternating polyphase currents. 
As the subject would be treated with particular reference to the 
North-East Coast, only three-phase alternating currents would 
be considered. Further, he wished to make clear two 
other matters which were of great importance to the 
management of these works—their position electrically. to 
the Board of Trade and the Home Office, and the. import- 
ance and economy of standardisation. It was hoped that a clear 
understanding would be arrived at as to the relation of independent 
electrical generating plant versus the purchase from a public source 
of supply. He was able to record the actual results of electrical 
stations owned by two large shipyards, one of which was being 
partly driven by its own steam-driven plant and partly from a town 
supply, these two systems being entirely separated from one 
another. The other example was that of a shipyard supplied from 
its own gas engine-driven generating plant. From these two 
oxamples it was seen that there was a variation in cost per unit 
from separately driven plaat of respectable dimensions of from 
1:081. to 1:1731. He always contended that in works requiring 
from 300,000 to, say, 1,000,000 units per annum, and with a load 
factor of 20 to 30 per cent., the cost would be found to vary from 
125d. per unit to id., and he was of opinion that, looking at the 
question broadly, and taking into account an adequate depreciation 


of plant and average cost of upkeep for, say, a period of 20 
years, ld. was about the lowest limit for installations of 
the size stated. He was aware, of course, that there were 
special occasions in which, either throwgh an abnormal 
and excellent load factor or through the utilisation of 
blast furnace gases the cost was materially reduced below this 
figure. These were, however, quite the exceptions, and he affirmed, 
without fear of contradiction, that the generality of installations 
would be found to have costs within the limits cited. After giving 
various comparisons and diagrams, Mr. Snell said they showed that 
the higher the load factor of a particular installation, the less 
reason there was for the purchase of power from an outside com- 
pany, and the more excuse for installing one’s own plant, and that 
at a load factor of 50 per cent. the costs were identical, and that for 
load factors above 50 per cent. the power could be more economically 
generated on the spot; but as this only applied to exceptional 
plants, such as pumping or paper mills working constantly, and did 
not apply to engine-works and shipyards having a load factor of 
under 40 per cent., the inference was that the greater number of 
works in the district would benefit from co-operation by becoming 
consumers of one general power supply. The reader of the paper 
then referred to the comparative advantages of direct current and 
alternating polyphase currents, and also directed the attention of 
electricity users to their position with respect to the Board of 
Trade and the Home Office, and also to the advantages of stan- 
dard isation in the grouping of machinery aud tools to the respective 
sizes of motors. The author was confident that tranmnission 
in the future in workshops and other factories would be almost 
entirely by electrical means, and one important point he would ask 
users to remember was the quicker rate of doing work which fre- 
quently resulted from the adoption of electricity. He would ask 
manufacturers to look at the cost of their power squarely. There 
were too many instances of such figures as 4d. per H.P.-hour or 
less being given, which when analysed were soon proved to contain 
merely the cost of fuel and stores, not the whole of the wages, and 
only a vague idea of the repairs, with no provision for depreciation 
of plant, rating, interest on capital outlay, or general superintend- 
ance. He knew in many works it wae difficult to arrive at a true 
assessment of some of these figures. That they had entered an era 
of almost universal adoption of electricity be was quite oertain. 
At the same time manufacturers should not hastily adopt the new 
method, but should take time in laying out their works tothe most 
economical advantage. Discussion ensued, and tbe meeting 
adjourned. 


At a meeting of the Royal Society yesterday, the following 
papers were down to be read :— . 

Hon. R. J. Strutt, '* On the Radio-Active Minerals“; communicated by Lord 
Rayleigh. Mr. G. C. Bimpson, “ Atmospheric Electricity in High Latitudes ''; 
communicated by Prof. A. Schuster. Mr. G. W. Waiker, “On the Electric 
Resistance to the Motion of a Charged Sphere in Free Space, or in a Field of 
Force; communicated by Prof. А. E. Н. Love. 

The annual dinner of the Leeds Local Section of the Iustitution 
of Electrical Engineers will be held at the Hotel Metropole, Leeds, 
tbis evening. і 

Before the Tramways and Light Railways Association on 33rd 
ult., Mr. Herbert Jones read a paper on the working results of the 
Waterloo and City Railway. In the discussion which followed the 
reading of the paper, Mr. Jones expressed the opinion that one of 
the rules of the Board of Trade which required that no main cables 
should be placed throughout the train and that no motor should be 
put in the middle of it, would have to be altered. 


On February 28th, bafore the Institution of Civil Engineers, a 
paper was read on Surface-Condensing Plants, and the Value of 
the Vacuum Produced," by Mr. R. W. Allen, A. M. I. O. E. 


Association of Electric Power Companies.—A ppli- 
cation has been made to the Board of Trade for a licence directing 
an association about to be formed under the name of the Incor- 
porated Association of Electric Power Companies, to be registered 
with limited liability without the addition of the word “limited ” 
to its name. The association is intended to encourage, expedite 
and facilitate the development of the industry of supplying elec- 
trical energy for power and light and other purposes, and to 
advance, watch over and protect the interests and farther the objects 
of companies or persons possessed of Electrical Power Supply Acts, 
and to take such action as may be lawful or expedient for the 
advancement or protection of the interests and objects of under- 
takers, the association or members thereof, or to secure such develop- 
ment of the industry. A full list of the objects of the association 
appeared in the Times on February 23rd. 3 


Train Lighting.—The Gesellschaft fur Elektrische 
Zugbeleuchtang is the title of a new company which bas been 
formed in Berlin with a share capital of £50,000, of which ons- 
third each has been been subsoribed by the Allgemeine Electricity 
Co., the Siemens-Schuckert Works Co. and the Accumulator Works 
Co., of Berlin and Hagen. The object of the company is the 
construction and supply of electric lighting equipment for trains, 
both in Germany and abroad, and according ќо a system which has 
already found considerable application in the D trains on the 
Prussian Btate railways. 


Erratum.— The St. Helens Cable Co., Ltd., are anxious 
to let it be known that the omission of the last letter R in the word 
" Retrograde,” which appeared in the company's advertisement last 
week, was through no error of their own. Our advertisement 
department never had апу intention of fastening this printers’ 
slip upon опг correspondents, and we are sure our readers 
attributed the fault to the only possible cause. 
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THE WESTERN ELECTRIC CO.’S FACTORY, NORTH WOOLWICH. 


WE recently visited the factory of the Western Electric Com- 
pany at Woolwich, and obtained particulars of the extensive 
changes which have taken place in their organisation and 
equipment. The site of the works covers an area of 44 acres, 


1 
і 


T j 7 GENEaAL STORES. 


and it is оѓ. interest!to record that it forms'‘a:'partf of one of 


the oldest cable manufacturing! sites in the United Kingdom, 
and therefore, of- course, in the] world; it was] here, that 
the Persian Gulf cable was made, Atlantic cables were 
armoured, and numerous others were manufactured. The 


immediately undertaken, but a disastrous fire in July, 1899, 
destroyed the main building, and all the insulating and 
stranding. machinery. Temporary arrangements were made 
for continuing the manufacture pending the rebuilding, 


iTRaVELCLING ELBOFBIC CRANE. 


which was done;on the'same ground:plan. In order, how- 
ever, to make proviaion for additional manufactures, and to 
utilise the site to the best advantage, as well as to ensure 
the most perfect and economical manufactaring conditions, 
the factory:has quite recently been entirely redesigned and, 


INTERIOR OF PAPER-COVERING SHOP. 


site was acquired by the Fowler-Waring Cables Co., who 
started upon'it the first manufacture of lead-covered cable 
in this country; later on, the Western Electric Co. pur- 
chased the business of the Fowler-Waring Co. as a going 
concern, and took over the works in the commencement of 
1898. Important alterations in buildings and! plant were 


to a great extent, rebuilt, 


So far as the cable department 
is concerned, the reconstruction is now almost’ complete. 
Considerable'additions are in progress, or inf preparation, for 
the instrument department of the company, but the 
present: description is limited to the cable manufacturing 
plant. | 

бак N i Pur “ie 6 
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The works are laid out, as' far as possible, with a view to 
minimising the handling of material, and avoiding confusion 
in its passage through the shops to the shipping department. 
We may draw special. attention to the fact that in these 
works the most careful consideration has been given to the 
system of driving; almost the whole of the machines are 
driven by electric motors, either individually or in groups, 
according to the requirements of each case, and we under- 
stand that most satisfactory results have been obtained. 
A large proportion of the so-called “raw material” is 
delivered by barge, and for its reception a wharf has been 
built along the river front, so that barges can be loaded and 
discharged in all states of the tide. A runway for cranes 
is provided from end to end of the wharf, and on this are 
mounted two electric travelling jib cranes, one of 2 tons 
capacity, with a radius of 40 ft., and one of 5 tons capacity 
at 16.tt. The former is shown in one of our views on p. 357. 
The wharf also allows of the dispatch of drums of finished 
cable, &c., by water; an alternative course is provided by a 
siding from the Great Eastern Railway. Coal is unloaded 
from barges by means of a grab, and deposited direct in 
hoppers projecting from the wall of the adjoining boiler 


500-PAIR TELEPHONE CABLE STRANDING MACHINE. 


house. Great 
quantities of pig 
lead are consumed, 
and these are Wwe vec. 
carried round from dii. Riss t 
the wharf to the x << | 
lead press shop, or 1 59. 9 
the adjoining yard, | : [= 
on small trucks . | NETT 
running on a nar- = 
row gauge rail- 
way laid alongside 
the crane rails. 
The general 
stores are situated 
close to the wharf, 
and usually con- 
tain huge piles of 
copper wire and 
tape, rolls of paper, 
and other materials 
used in the manu- 
facture of cables. 
One of our views 


48-ТАРЕ POWER OaBLE PAPER-COVERING MACHINB. 


IMPREGNATING TANKS. 


shows part of the 


stock of copper, 


‘amounting to between 
200 and 300 tons. 


Next to the stores 
is the ** Paper-covering 
shop," where telephone 
wires are covered with 
paper and paired. 
There are 84 paper- 
covering machines, 
each having five 
heads; each head is 
independently driven 
from the main shaft. 
The machines are 
arranged in pairs, with 
a motor between, 
driving both machines 
through flexible 
couplings. The motor 
is of the Western 
Electric enclosed type. 
rated at 24 H.P., and 
drives the shafts at 


from 300 to 1,000 
r. p. m., according to the 


size of wire and paper 
employed. To obtain 
this wide variation of 
speed, a balancer is 
provided which gives 
110 volts in addition 
to the normal supply 
at 220 volts; the 
regulating switches 
are fed at both 110 


and 220 volts, the 


transition from one 


voltage to the other 
being automatic as 
the speed is varied. 
The regulating 
switches are of a 
special type devised 
by the company 
for this service. 
Five machines, 
each with six heads, 
are provided for 
lapping copper 
tape over wires 
already covered 
with paper; the 
tape is not insu- 
lated from the ad- 
joining tapes in a 
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cable, the whole of the tapes being earthed. Special cables 
of this type are used with a view to diminishing 
induction between; adjacent conductors. Each of these 
machines is driven by a motor fixed on the top of the frame, 
and is provided with a Western Electric, type J, automatic 
starting rheostat, which when switched on brings the 
motor up to speed by smooth steps without further attention. 

There are 30 pairing machines of the ordinary type for 
telephone cables, each fitted with two heads, separately 
driven by a motor, and each motor provided with a Cutter 
automatic starter. Some of these machines are seen on the 
left hand of our view of this shop. 

In the same shop there are six silk-covering machines, 
with 15 heads each, for covering with silk the wires for 
intermediate cables, such as are used in telephone exchanges 
between the underground cables and the'main distributing 
frame, and from this to the intermediate“ distributing frame. 
Each machine is driven by a separate motor. | jede 

Eight universal winders, each separately Н driven,” are 
provided’; \these-wind "the separate strands of} cotton ‘or silk 
from the) rough !spools' on which they are supplied, in! flat 


ARMOURING MacHINE. 


bands on paper tubes, in such a :manner 
that the cotton or silk maintains itself 
in position without end flanges—a very 
pretty operation. This process {is 
necessary, because the cotton cannot ba 
used direct from the original drums 
upon which it is received. Ingenious 
devices for adjusting the tension of 
the cotton, automatically stopping the 
machine if a thread breaks, and so on, 
are provided in these machines, some of 
them, the invention of the company's 
staff, having resulted in increasing the 
contents of the finished spools by 35 per 
cent.—no small eonsideration. The 
bands usually contain 8 strands each, 
and this number can be increased ог 
* doubled" up to 40. 

A number of machines for cutting up 
paper from the rolls into tapes are 
installed; and lastiy, there are 10 
braiding machines of the usual type, 
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all driven from one countershaft, which in turn is driven 
through single-reduction gear with a rawhide pinion by а 
motor, ' ' 

All the motors аге! of the’ Western Electric Co.'s 


Dealing with the latter first, the principal machine.is a huge, 
500-pair stranding machine, driven through a main shaft 
with belts by a 15-H.P. open-type motor. mounted on the 
roof trusses. A W.E. Co. combined starter and speed 


GENERATING PLANT IN PowER STATION. 


make. The balancer is of 30 Kw. capacity, and is provided 
with starting gear and a centre-zero ammeter. This shop, 


D 


^ ' CONDENSING I PLANT. 
. 4 „eli А А í 


like all the others, is lighted with Western {Electric 
enclosed arc lamps. ^. ss | | А 

We pass next into the stranding shop, which is used for 
‘laying up. light and-power;¢ables as well as telephone, cables. 


regulator is provided, with an I. T. E. circuit-breaker, and. 


press-buttons on various parts of the machine enable the 


Main SwITOHBOABD. 


latter te be instantly stopped in case of need. The machine 


- consists of 10 sections, and extends the whole length of the 


shop—about 160 ft. The bobbins are made as far as 
possible interchangeable, and" various neat little labour- 
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saving devices have been embodied in the construction of 
the machine. Means have also been provided for increasing 
its capacity to more than 600 pairs when desired, and a 
variety of combinations has been worked out for different 
sizes of cable. | 

Near this monster is a 217-pair machine, driven by an 
enclosed motor, which is also mounted overhead. The 


whole of the larger machine is shown in one of our 


illustrations on p. 358. | 

Deferring notice of the power cable machines for the 
moment, we pass on to the core-testing room, whither the 
telephone cables are brought from the stranders on trucks, 
to be examined for continuity and insulation. In this room 
there are also six large braiders for dry-core cable, which is 
covered with braid prior to sheathing with lead. A Way- 
good electric lift conveys the cables from tbe core-testing 
room to the drying room, where there are six ovens, heated 
to 225° F. by steam pipes, over which a current of. air is 
blown by electric fans. The next stage brings us to the 
lead presses, which are common to both telephone and power 
cable manufacture. 

In the stranding room, besides the telephone cable strand- 
ing machines already mentioned, there are four large lighting 
and power cable stranding and taping machines. One of 
these is arranged 
for stranding cables E „ 
containing up to 61 : 
wires; it is shown 
in the background 
of our view (р. 358). 
Two paper-covering 
machines, with a 
capacity of 48 tapes 
each, are provided, 
and one with a 
capacity of 36 tapes ; 
all these are driven 
with Renolds chain 
gear, by separate 
motors. The 48- 
tape machine in the 
foreground of the 
view last mentioned 
was covering high- 
tension cable for 
the Underground 
Electric Railways 
of London, Ltd., at 
the time of our visit. 
One of the large 
taping machines is 
provided with a 
120-wire strander, 


for completing and taping-up concentric cables at one 
operation. · | 

In this room there is also a six-core stranding machine 
for laying up the cores of three-phase high-tension cables, 
and similar work; this is driven by a 35-H. P. motor through 
spur gearing. | А 

The impregnating tanks are shown in another illustration. 
There are five of these, two of which are in course of 
erection ; they are situated in a part of the core-testing room 
previously mentioned. Duplicate sets of vacuum pumps, 
driven by steam and electric motors respectively, ате pro- 
vided, aud over the row of tanks there is a 2-ton traveller 
to handle the drums of cable. The longitudinal travel of 
the latter is operated by means of a rope on the main and 
tail system, driven by а motor at one end of the run; the 
vertical hoist is driven by a motor mounted on the traveller 
itself. 

We bave now arrived at the lead press room, of which 
we give two views (p. 359). Here there are six hydraulic lead 
presses, working at a pressure of 3 tons per square inch ; 
live are visible in the view, the sixth, a small one, being at 
the remoter end of the row. The drums on which the 
finished cable is wound as it comes from the presses are 
driven by friction rollers, each set having а 13-H.P. motor, 
together with a pilot motor and extremely neat and simple 
regulating gear, all of which is installed in chambers under 
the floor level, out of the way. A 20-ton electric three- 


WrxsTEBN Егестніс Co.'s Factory, Маіх ENMTBANCE. 


motor crane, by Messrs. Smith & Sons, of Rodley, traverses 
the room from end to end, serving the three large testing 
tanks at the far end as well as the lead presses. 

The latter are driven by means of seven hydraulic four- 
throw single-acting pumps, driven direct by 30-H. P. six- 
pole motors at 70 r.p.m., with heavy fly-wheels. The 
working of these sets is remarkably smooth and silent; the 
absence of gearing, and the low speed, greatly contribute 
to this result, and the pumps themselves run so quietly 
that their working is, hardly noticeable. Special arrange- 
mente render it an easy matter to overhaul and re-pack the 
pumps when necessary, and all leakage of oil or water is 
carefully provided against. . 

As our illustrations show, the press room contained a 
large stock of lead, and numerous drums of cable, awaiting 
testing or ready for shipment. Amongst others there were 
power cables for the Underground Electric Railways, Bloem- 
fontein Municipality, &c., and telephone cables for the 
British Post Office, Port Elizabeth, the Australian Common- 
wealth Post Office, and the National Telephone Co. The 
latter company had a special submarine cable going through, 
lead covered and double armoured. 

. The armouring department is situated at the rear of the 
shop last mentioned; it will be noticed that all the shops 
e are во arranged in 
order that the work 

goes continuously 

forward without & 
check. A large 
machine is here 
installed for laying 
on steel wire and 
tape armouring ; it 

is driven by & 35- 

H. P. motor, of the 

semi-enclosed type, 

with auto - starter, 
and buttons for 
emergency stops. 

Universal winders 

are also provided for 

winding hemp from 
the rough hanks in 
which it is received 
into compact spools 
onpaper tubes. One 

of our views on p. 

359, shows the 

armouring machine. 

Adjoining the 
testing tanks at one 
end of the lead press 
| shop is a series of 
test rooms, equipped for all the usual insulation and break- 
down tests applied to cables. A Crompton-Brunton single- 
phase alternator is provided, generating at 110 volte, 70 
cycles ; this is driven by belt from a Western Electric motor, 
and is used in connection with a Wagner 30-Kw. transformer. 
The secondary of the latter is wound in six sections, giving 
6,500 volts each, which are connected with a plug board, во 
that a pressure of about 40,000 volts is available. The 
switchboard is equipped with three adjustable circuit- 
breakers, respectively rated at 35—75, 75—150, and 150 
—300 amperes; these are on the low pressure side of the 
transformer, and can be put in circuit as desired by means 
of two throw-over switches. An А.С, ammeter, a voltmeter, 
and a regulator for the excitation of the generator are pro- 
vided ;- and there is a separate motor-starting switchboard. 

The test room is equipped with Kelvin voltmeters reading 
to 50,000 and 20,000 volta respectively, and an Ayrton and 
Mather voltmeter reading to 5,000 volts; an Elliott poten- 
tiometer and slide resistances ; storage cells for use in connec- 
tion with the tests, with charge and discharge switchboard, 
and all necessary galvanometers, keys, &c. There are five 
separate rooms each completely equipped with the ordinary 
testing apparatus, which is conveniently fitted in roll-top 
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‚ desks, во that it can readily be covered up and protected from 


dust when not in use. Other rooms are provided for the 
use of engineers and inspectors visiting the works to inspeot 
and test cable. 
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The shipping department is close to the testing tanks, and 
is во arranged that the drums of cable, when lagged up, can 
easily be shipped on board railway trucks and dispatched to 
their destination. 

On p. 360 we give some views of the power station ; the 
epgine room is of imposing dimensions, and contains three 
generating sets, each consisting of a Combe-Barbour vertical 
compound condensing engine, driving direct a Western 
Electric dynamo, The engines are fitted with Corliss valve- 
gear, with trip valves on the steam admission, and run at 
100 r.p.m. with steam delivered at 135 lb. per eq. in., 
superheated 30^ F. at the engines. There are two sets 
giving 868 Kw. each, and one of 138 Kw., and all three are 
fitted with the * Monarch" engine stop, controlled by 
buttons on the switchboard panels. The generators are of 
the usual type, with 10 poles, compound-wound, running at 
225 volta, Power is always on the circuits, day and night. 

The condensing plant was supplied by Messrs. Combe, 
Barbour, and includes a Holden & Brooke grease separator, 
surface condenser and Edwards air pumps driven by a com- 
pound steam engine with fly-wheel. The centrifugal circula- 
ting pump is motor-driven, and derives its water supply 
from the river. 

There are two Babcock & Wilcox boilers, fitted with 
chain-grate stokers and the usual type of superheater, 
capable of giving 90° F. superheat. Each boiler has 
4,000 sq. ft. heating surface, and either is capable of supply- 
ing all the steam required. The make-up feed water is 
obtained from the East London Water Co., and is very hard, 
averaging 18°; а Paterson purifier, feed-heater and grease 
extractor is provided to prepare the feed-water for use in the 
boilers, delivering it at a temperature of 200° F. There is 
aleo a Green economiser, giving a final temperature of 
275° F.  Blake-Knowles vertical direct-acting Simplex 
pumps are provided in duplicate for boiler feeding. The 
works are heated throughout with Messrs. Rosser & Russell's 
hot water system, the water being supplied at a temperature 
of 190? F.; and а steam-driven centrifugal pump, made by 
Messrs. W. H. Allen & Son, is used for circulating the water 
through this system. The boilers are provided with 
mechanical draught, produced by a Sturtevant fan in a room 
over the boiler house. The engine room is traversed by a 
20-ton crane, by Messrs. Smith & Son, of Rodley ; this is 
hand-operated, but is being fitted with an electric hoist. 
Motor-driven machine tools are also provided in the engine 
room. 

The main switchboard, which is situated in front of the 
generating. sets, was built by Messrs. Nalder Bros. and 
Thompson, Ltd., of enamelled slate, and is fitted with Elliott 


instruments, Western Electric switches, Cutter circuit 


breakers, and a Thomson watt-hour-meter. The board com- 
prises 10 panels, and provides for 36 feeder circuits, most of 
which are already in use; the standard feeders are 
rated at 100, 200 and 300 amperes each, and a separate 
Chamberlain & Hookham ampere-hour-meter is provided, 
over the switchboard, for each circuit. There are four large 
ammeters, and two voltmeters, one of which is fixed on a 
swing bracket in front of the board. 

A complete plant is provided for the manufacture of pure 
and vulcanised rubber-covered cables; but as this depart- 
ment is in course of reorganisation, and the new buildings 
are not yet completed, a detailed description need not be 
given at present. Eventually all the machines in this depart- 
ment will be separately motor-driven. 

Other shops are the fitters’ and carpenters’ shops, instru- 
ment warehouse, general stores, and a special workshop for 
the small tools used in the works. Ав already indicated, 
all Stock is stored, as far as possible, close to the machines 
for which it is required, in sub-stores in the various depart- 
ments. All the buildings are “ fireproof,” and are protected 
against fire by Grinnell sprinklers, for the service of which 
there is a large elevated tank capable of holding 32,000 gallons 
of water, and fed by special fire-pumps. The yard is paved 
with blue bricks. 

The employés on the works number between four aud five 
hundred, while there is a considerable number in addition 
employed on cable laying for the company in various towns. 
"Dey" time recorders are used throughout the works, 
and are controlled electrically by a master clock on the 
Synchronome system. | 


We have not space to describe in detail the office-buildings, 
which include a thoroughly equipped chemical laboratory, 
and a telephone exchange by means of which all departments 
are able to obtain immediate communication with each other, 
the City office, and exchange subscribers ; but it may be said 
that all the offices are roomy and well lighted, and include 
careful provision for the comfort and well-being of the staff. 

In conclusion, we have to express our thanks to Mr. J. E. 
Kingsbury, general manager, Mr. A. Williamson, works 
manager, and Mr. A. T. Turney, contract manager, for the 
facilities and assistance afforded us in the preparation of 
this article. We are especially indebted to Mr. R. Tervet, 
works superintendent, for his patient collaboration in that 
process, and to Mr. Spurling, the construction engineer, 
for kind assistance. 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIBW posted as to their movements. | 


Central Station Engineers.—Mr. J. M. Bowman, 
mansging engineer of the North Metropolitan Electrical Power 
Distribution Co.’s Electricity Works, High Barnet, has now been 
appointed to a similar position at Hertford. 

Mr. A. F. McOann, A. M. I. E. E., of the North Metropolitan Elec- 
tric Power Distribution Co.’s power house, Willesden, has now been 
appointed managing engineer at High Barnet. 

Mr. W. A. CHAMEN, chief engineer to the Glasgow Electricity 
Department, has resigned his position, baving accepted an important 
appointment with Messrs, Bramwell & Harris, consulting engi- 
neers, London. 


Tramway Officials.—By 21 votes to 17, Southampton 
T.C., on Fobruary 22nd, decided to appoint a general manager of 
the electric tramways, including the control of the electrical equip- 
ment and permanent way at a commencing salary of £500 a year, 
rising by £25 per annum to a maximum of £600. 

Mr. Conaty, of Birmingham, has withdrawn his candidature for 
the post of general manager of the tramways at Newcastle-on-Tyne. 
Only Mr. Hatton (Salford) and Mr. Үкввован (Sheffield) are left 
for the post. 

Mr. С. A. Kine, permanent way inspector of Glasgow Corporation 

tramways, bas resigned, having accepted an appointment under 
Mr. Yerkes. 
- In consequence of Mr. Holliday, the tramways engineer and 
manager, having tendered his resignation, and it having been 
accepted by the Brighton Council, the Tramway Committee have 
passed a resolution recommending that the question of the appoint- 
ment of a tramways engineer and manager bo’ deferred until the 
expiration of three months from the date of Mr. Holliday's retire- 
ment on April 30th next, and that in the meantime Mr. Marsu, the 
assistant engineer and manager, perform the duties of the office. 
Mr. Marsh, before going to Brighton 44 years ago, was in the ser- 
vice of the Glasgow Corporation Tramways. 

Mr. WILLIAM GnaNT, tramway manager, Rotherham, has been 
appointed manager of the Ayr Corporation tramways. Mr. Grant 
has had 12 years' experience of tramway work under the Corpora- 
tions of Blackpool, Darwen and Rotherham. 


General.—Mr. F. S. Suaw, A. M. I. E. E., of the well- 
known electrical and mechanical engineering firm of L. J. Healing 
and Co., Yokohama, Kobe and Tokyo, Japan, is now on his way to 
England, and is expected to arrive in London about March 20th. 

The King has appointed the Hon. A. E. GaATHORNE-HARDY to be 
а Commissioner under “The Railway and Canal Traffic Act, 1888," 
in the room of Viscount Cobham, resigned. Mr. Gathorne-Hardy 
will also act as chairman of the Light Railways Commission: 

We learn that the Union Electric Co., Ltd., of Queen Victoria 
Street, E.O., owing to the growth of their export business, are send- 
ing out one of their most experienced officials, Mr. C. O. BARWELL, 
for a trip through the British Colonies—in fact, round the world. 
The main objects of the trip are to ascertain the condition of the 
Colonial markets, push the sale of Union goods, appoint agents and 
carry out other commissions. We understand that Mr. Barwell is 
in a position to represent one or two other leading electrical firms 
whose interests do not conflict with those of the Union Co. 


NEW COMPANIES REGISTERED. 


Electric Flash Lights, Ltd. (83,520).—' This company was 
registered on February 9th, with & capital of £25,000 in £1 shares, to acquire 
from B. Sherman, of 16 and 17, Devonshire Square, London, the benefit of oer- 
tain existing inventions relating to eleotric flash light advertising, to adopt an 
agreement with the said vendor, and to carry on the business of advertising 
agents and contractors, electric engineers, manufacturers of and dealers in all 
kinds of electrical „ fittings and appliances, &c. The first subscribers 
(each with one share) are:—J. J. Sheehan, 81, Woodbury Street, Tooting, clerk; 
B. Sherman, 16—17, Devonshire Square, E.C., electrical engineer; W. Jobnson, 
67—68, King William Street, E.C., gentleman; V. Ludbrook, 5, Wills Street, 
W.C., clerk; R. Grimwood, Constitutional Club, Chertsey, clerk; T. C. Arh- 
croft, Anlao, Pinfold Road, Streatham, clerk; and E. P. Cook, Aberdour, Hol- 
stein Avénue, Weybridge, clerk. No initial public issue. The number of 
directors is not to be less than two nor more than seven; the subscribers are to 
Appoint the first; qualification, £100 shares or stock; remuneration (except 
managing director), #100 bach per annum. 
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Holman James & Co., Ltd. (83,604).— This company was 
registered on February 17th, with a capital of £300 in Z1 shares. to acquire from 
W. H. James British patents for an improved electric fuse-box, single and 
double-pole, granted to him on November 28rd, 1904, and numbered 25,478, 
together with the right to contract for, sell and deal in, in the counties of 
Backingham, Berks, Middlesex, Kent, Surrey and Oxford, electrical and other 
goods manufactured, sold or dealt in by Headley, Ltd., to carry on at Maiden- 
head or elsewhere the business of electrical engineers, contractors and fitters, 
Ko., and to adopt agreements (1) with W. H. James and (2) with Headley, Ltd. 
The first subscribers (each with 25 shares) are:--J. В. Ormond, Little pped 
Hall, Epping, land steward; F. J. Lukies, Shingle Hall, Sawbridgeworth, Herts., 
farmer; L. J. Pinch, Ashlyns Farm, Ongar, Essex, farmer; Т. L. Lukies, 
Cammas Hall, Hatfield, Broad Oak, Essex, farmer; F. №. Lukies, Chamber's 
Manor, Epping, Essex, farmer; P. Pinch, Mayles, Epping, Essex, farmer; and 
W. H. James, 100, Queen Street, Maidenhead, electrica] engineer. No initial 
public issue. The number of directors is not to be less than three nor more 
than seven; the first are J. B. Ormond (chairman), F. J. |Lukies, L. J. Pinch, 
T. L. Lukies, F. N. Lukies and W. H. James; qualification, £25; remuneration 
as fixed by the company. Registered office, 100, Queen Street, Maidenhead. 


Zea Are Lamp Co., Ltd. (83,613).—This company was regis- 

` tered on February 17th, with a capital of £1,000 in £1 shares, to carry on the 
business of lamp manufacturers, suppliers of electric light, electricians, engi- 
neers, ĉc., and in particular to take over from E. G. Abrahams, of 2, Staple 
Inn, London, the benefit of certain inventions relating to arc lamps, The 
first subscribers (each with опе sbare) are:--J. F. Kean, Morning Lane, Mare 
Street, Hackney, clerk; C. W. E. Pinco, 88, Guildford Strect, W.C., civil 
engineer; T. К. Thomborrow, 2, Gray's Inn Place, W.C., law stationer; 
W.H. Betts, company director; J. Н. Dodson, 19, Goodall Road, Leyton- 
stone, clerk; H. James, 15, Warwick Court, C., piano manufacturer; 
and J. L. М. Bébéville, Lordship Park, N., secretary. No initial public 
issue. Registered without articles of association. Registered office, 2, Staple 
Inn, Holborn. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Automatic Electrical Advertising Syndicate, -Ltd. (62 115). 


—This company's annual return was filed on December 28th, when the entire 
capital of £4,600 in £1 shares had been taken up. £3,000 bas been paid, and 
41, 500 is considered as paid. Mortgages and charges: Nil. 


Havana Electricity Co., Ltd. (77,897).—A trust deed dated 
January 19th, 1905, to secure £150,000 debentures, created same date, has 
been registered. Property charged: Certain bonds of the La Compania 
de Electricidad de Cuba for 31,600,000 U.S. gold, and the company's under- 
taking and other assets, present and future. Trustees: H. RiitTer, Menival, 
Sydenham, and Major W.E. E. Gordon, M.P., 4, Chelsea Embankment, 8.W. 


Northwich Electric Supply Co., Ltd. (46,958) —A trust deed 
dated January 12th, 1905, to secure £11,000, has been registered. Property 
charged: The шр» freehold and leasehold lands and hereditaments, and 
its undertaking and property, present and future. Trustees: Brunner, Mond 
and Co., Ltd., Winnington, Northwich. 


Chelmsford Electric Lighting Co., Ltd. (36,124) — A 


memorandum of satisfaction in fuli of a debenture stock trust deed dated 
December 21st, 1908, securing not more than £20,000, has been filed. 


Hastings and District Electric Tramways Co., Ltd. 
(82,521).—A trust deed dated November 20th, 1904, to secure £250,000 debenture 
stock, has been registered. Property charged: — 85, 80 shares in the Hastings 


Tramways Co., and the company's other assets and undertaking, present and 
future. Trustees:—Debenture Securities Investinent Co., Ltd., 12, Moorgate 
Street, Е.С. 


Worcester Electric Traction (o., Ltd. (74,698). — An 
acknowledgement of indebtedness under seal dated January 27th, 1906, creating 
£10,000 further debenture stock, making with £10,000 already created a total of 
£20,000, and being suppleinental to a time deed dated October 22nd, 1908, 
securing £10,000 of such debenture stock, registered. The company takes 
- power to issue further debenture stock ranking peri passu up to half its issued 
capital. Property charged: The company's assets, present and future. 
8 : Electric and General Investment Co., Ltd., 1-2, Great Winchester 
Street, E. C. 


Typewriter Telegraph Corporation, Ltd. (66,332) — Issue on 
January 25th of £640 debentures, part of series created November l4th, 1904, to 
secure £8,000, charged on the company’s undertaking and property, present and 
ш including uncalled capital. No trustees. No previous issue of same 
series. 


Schattner Electricity Meter Co., Ltd. (name since changed to 
** Engineering Instruments, Ltd.’’).—This company's annual return was filed 
on January 9th, when 15,000 ordinary and 12,500 deferred shares had been taken 
up out of a nominal capital of £50,000 in 87,500 ordinary and 12,500 deferred 
shares of £1 each. 15s. pe share has been called up on the ordinary shares, 
resulting in the receipt of £11,250. 12,500 deferred shares are considered as fully 
paid. No mortgages or charges. 


Lancashire Electrical Engineering Co., Ltd. (56,992).— 
This company's annual return, made up to May 6th, 1904, was filed on February 
2nd, 1905, when 1,883 shares had been taken up out of a nominal capital of 
£5,000 in 5,000 shares of £1 each. £1 pershare has been called up on 50 shares, 
resulting in receipt of £50. 1,888 shares are considered as fully paid. No mort- 
gages or charges. 


British Railway Traffic and Electric Co., Ltd. (74,227).— 
This company's annual return was filed on January 13th, when 60,000 shares 
had been taken up out of a nominal capital of £100,000 in 100,000 shares of £1 
eech. EI per share has been called up on 7, 10s. on 5,000, and бв. per share on 
54,998 shares, resulting in the receipt of £19,004 188. No mortgages or charges. 


Woking Electric Supply Co., Ltd. (46,175). — Issue, on 
January 21st, of £200 debentures, part of series created November 2nd, 1899, to 
secure £25,000, charged on the company’s undertaking and property, present 
and а теин uncalled capital. Notrustees. Previously issued of same 
eries: ‚650. 


Llangollen and District Electric Light and Power Co., Ltd. 
(75,881); —A debenture, dated February 4th, 1905, and a mortgage of even date 
(by way of collateral security), to secure £1,000, have been registered. Property 
charged debenture): The company е undertaking and property, present and 
future, including uncalled capital. (By mortgage): Certain leasehold premises. 
Holder: 8. L. Jones, Glanrafon, Llangollen. ` 


Direet United States Cable Co., Ltd. (11.597).—This com- 


pany’s annual return was filed on February 15th, when 60,710 shares had been 
taken up out of a nominal capital of 21,300,000 in 65,000 shares of £20 each. 
#1,214,200 is considered as paid. No mortgsges or charges. 


Costa Rica Electric Light and Traction Co., Ltd. (56,417).— 


This company's annual return was filed on January 17th, when the entire 


& 


capital of £) in 190,000 shares of £1 each had been taken up. £7 has been 
received, and £199,908 shares are considered as fully paid. Mortgages and 
charges: £162,100, | 


Bridgwater and District Electric Supply and Traction Co., 
Ltd. (75,428).—Particulars of £12,000 debentures, created by resolution 0} 
November 11th, 1903, have been filed pursuant to Bection 14 (4) of the Com- 
panies’ Act, 1900. Property charged: The company's undertaking and pro- 
perty, present and future, including uncalled capital. No trustees. : 


Electric Light and Power Co. of Japan, Ltd. (60,811).— 
This company's annual return was filed on January 4th, when 7 shares had been 
taken up out of à nominal capital of £3,000 in £1 shares. No calls have becu 
made. Mortgages and charges: Nil. 


Adelaide Electric Tramways, Ltd. (65,676).—This company’s 
annual return was filed on January 4th, when 7 shares had been takcn up out of 
a nominal capital of £3,000 in £1 shares. No calls have been made. Mortgages 
and charges: Nil. 


British Thomson-Houston Co., Ltd. (47,982).—This com- 
pany's annual return was filed on January 6th, when the entire capital of 
£800,000 in 40,000 ordinary and 40,000 preference shares of £10 each had been 
taken up. £10 por share has been calied up оп 32,531 ordinary and 40,000 pre- 
ference shares, resulting in the receipt of £725,310. £74,699 is considercd as 
paid on 7,469 ordinary. Mortgages and charges: £213,000, 


CITY NOTES. 


Tuis company held its adjourned meeting on 

Thursday last week at the Westminster Palace 
Hotel to consider further the election of a 
director, a subject to which we referred in some 
detail in our issue of January 27th. We need not enter further 
into the dissensions which have found their way into the company! 
There were many speeches made at last week's meeting, but all that 
is of any real concern to our readers is the decision which was 
arrived at as a result of the poll. The proposal of the board that 
Mr. R. J. Wallis-Jones be re-elected received 37,344 votes, and that 
of Mr. Oppenheimer inviting Sir Н. Seton-Karr, M.P., to join the 
board received 30,359—a majority of 6,985 for Mr. Wallis-Jonese 
When these figures were announced to the meeting the motion was 
formally put and Mr. Wallis-Jones was unanimously re-elected. 
We are glad that the company bas adopted the more prudent 
course advocated by us when we last dealt with the matter, and for 
the best interests of all it is sincerely to be hoped that there will be 
peace, fora time at any rate. That is necessary if the company is to 
use its entire forces for doing successfal business in its several 
markets, maintaining, and, it is hoped, increasing the dividend now 
that its shareholders have, after much waiting, had а taste of that 
delicacy. 


Nernst. Electric - 
Light, Ltd. 


Cambridge Electric Supply Co. 


THE aunual meeting of this company was held at Cambridge on 
Wednesday last week, Mr. D. Mansey presiding. Tbe annual 
report was published in our issue of Febraary 17th. 

The CHAaIBMAN said that the year had been full of work, as the 
buildings bad been extended and the plant increased. The new 
works had been completed, and during the past year they had sup- 
plied an increase of 51,000 units. He called their attention to a 
reduction in the prioé of energy from 7d. to 6d., by which they 
hoped to increase the demand and also the dividend. If their 
present increase was maintained they would soon make up what 
they had given away. During the year they had called up £1 a 
share, and debentures had also been issued, which had been over- 
applied for. In the present year they would have more time to 
benefit their business, and they looked forward to a prosperous 
year. Now they had got accommodation for 20 or 30 years, and 
consequently they would not be troubled with such difficulties. 

Mr. J. B. Br«PsoN seconded, and the report was adopted. 


South Metropolitan Electric Light and Power Co. 


Тнв meeting of this company was held on Monday, at Winchester 
House, Mr. Henry 8t. John Winkworth presiding. 

In proposing the adoption of the report, the ОнлтвмАн said the 
company! continued to make satisfactory progress, the number of 
lamp connections having increased by 47,851, of which 18,279 were 
added during the year, and 29,572 were taken over with the under- 
taking of the Crystal Palace District Electric Light Co. in June 
last. Exclusive of the Orystal Palace area, this was the largest 
increase they had had, and made the total 8-c.P. equivalents ocon- 
nected at the end of tbe year 108,391. The number of consumers 
had increased to 2,555, and the net rsvenue had improved from 
£11,041 to £16,574, an increase of 50 per cent. over the correspond- 
ing period of last year. The directors felt that the best interests 
of the company would be served by pursuing a prudent and sound 
policy, and so strengthening the position of the company, which they 
believed would ultimately prove beneficial to the proprietors, 
and the majority of the shareholders had sent proxies to 
the directors in support of the policy which the board recom- 
mended for the disposal of revenue. Since they had met they had 
approved the change of name to the South Metropolitan Electric 

ight and Power Co., and seeing that they had increased 
their area by the addition of the Crystal Palace, Lewisham 
and Penge orders, he thought the new title more adequatel 
represented the importance of their undertaking, which 
embraced an extensive area of 15 square, miles; with a 
present population of about а quarter ofa million. They hed 
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acquired the Crystal Palace business on very favourable terms, and 
the area not only consolidated their position by linking up 
Lewisham and Penge, but the district was capable of considerable 
development, and their experience during the last few months had 
shown that the new area, worked in conjunction with the other 
districts of the South Metropolitan Electric Light and Power Co., 
would act as a valuable feeder, and would help them to progress 
more satisfactorily, and in greater ratio of progress than if they had 
not acquired this area. The work in connection with the change of 
system had made satisfactory progress. About one-fourth of the 
consumers had already been changed over, and were being supplied 
in the daytime from their generating station at Greenwicb, and it 
was confidently expected that the whole of this area would be 
changed over during the present year. When this was completed, 
the company would begin to reap the benefit of the more economical 
working of this portion of its undertaking. The purchase price for 
the sale of a small portion of the new area to Beckenham had 
not yet been adjusted. The price, however, was fixed by the 
provisional order at the capital expenditure plus 33 per cent. 
The company would shortly require to raise further capital 
for the completion of the purchase of the Crystal Palace District 
undertaking, and to provide for the continued development of the 
business. The preciee form the issue would take would depend 
upon the condition of the market at the time, but it was proposed 
to offer the new capital to the shareholders. The profit earned on 
the average capital expenditure, which was 3:58 per cent. in 1902, 
increased to 447 per cent. in 1903, and 5:57 per cent. in 1904, and 
they had every reason to believe the progress would continue. The 
district was & rapidly improving one. Building operations on & 
very extensive scale were going on, and large estates were now 
being developed in Lewisham, Sydenham and Penge, where several 
hundreds of houses and shops were being erected and wired for 
electric light, which would mean a large accession of business to 
the company as those new buildings became tenanted. The pros- 
pects of business were promising, and he thought they might 
anticipate a favourable result for the current year. 

Mr. HENRY W. Bowpen, M. I. C. E., M. I. E. E., managing director, 
in seconding the motion, referred to the purchase of the Crystal 
Palace undertaking. He said that Jast year he stated at the annual 
meeting that he estimated the capital outlay to change the system 
from direct to alternating current would be about £30,000. The 
actual cost had been only £25,000. The first new 250-xw. alter- 
nator was delivered in November last, and was now running daily 
during the evening (third shift), supplying energy to that portion 
of the area changed over, and to the new customers obtained south 
of Catford Bridge. The second alternator would be delivered 
during the present week, and would be available by the end of 
March. For convenience in working, the area had been divided 
into "northern" and “southern.” The alternating machinery was 
shut down daily after the evening's run, and the supply was then 
given from the Greenwich station. Although only about 25 per 
cent. of the area had been changed over, they had already benefited 
by a reduction in the working costs, and an improvement had been 
effected in the lighting. The improvement in the efficiency of dis- 
tribution was being obtained by placing their transformers, which, 
in the majority of cases, were placed in tanks buried in the ground, 
where the demand was likely to be made, thus reducing 
the capital outlay on cables, and dispensing with all moving 
machinery at the sub-stations. The sub-stations, as worked by the 
late Crystal Palace Co., were costly to maintain, because they 
required daily attendance for the moving machinery. At this time 
last year the company was under the impression that the demand 
in the Crystal Palace and Penge areas would be very small daring 
the day time, and that very probably the supply could be given 
from the station at Greenwich. A demand for power wae not 
anticipated in an almost purely residential area. He was, however, 
pleased to say that they had recently entered into a power con- 
tract where the minimum consumption was to be 50,000 units per 
annum for a period of five years; so that it might be necessary to 
run both stations during the daytime, only shutting down the 
Sydenham station after the third (evening) shift. Although the 
cost per vnit for that area was very high, he had every hope of 
seeing the cost considerably reduced. Referring to the northern 
area, he said that the coal cost was ‘6ld., and the working cost 
‘Od. per unit. Here the demand for power was nearly 
50 per cent. of the total units generated, and in order 
to encourage still further that part of their business, they had 
amended their prices during the past year, as the load factor had 
increased from 11 per cent. to over 15 per cent. Since they had 
. completed the change-over in Greenwich from direct to alternating 
current the efficiency of distribution for the northern area had in- 
creased from 67 per cent. to over 72 per cent. i 

In a lengthy discussion which followed, Mr. Boot, a shareholder, 
severely criticised the policy of the board. He complained that 
there was no dividend for the ordinary shareholders, and eaid that 
it was his intention, if he could find a seconder, to move that the 
report be not accepted, and that the meeting be adjourned. 

Mr. Hua@ues seconded that, remarking that the ordinary share- 
holders were absolutely sick with hope deferred. 

Mr. KERsHaAW, one of the original directors of the company, 
while regretting that there was no dividend on the ordinary shares, 
considered that the board should pursue a wise and prudent policy. 

In the course of further discassion, which turned on the appoint- 
ment of Mr. May, that gentleman spoke of his willingness to retire, 
as he had ro wish to force himself on unwilling shareholders, This 
was met with cries of “No! no!" and on Mr. Boot's amendment 
being put, it was defeated. 

The original motion was then carried unanimously, Mr. Wink- 
worth was re-elected a director, and the proceedings terminated 
with a vote of thanks to the chairman. 


Notting Hill Electric Lighting Co. 


Тне directors report that during the year 1904 the expenditure on 
capital account has been £7,932, making а total of £224,267. The 
principal items are £2,225 12s. 6d. for new mains, and £3,973 for & 
new battery of accumulators erected at the Bulmer Place station. 
To meet this expenditure 4 per cent. debentures amounting to 
£9,000 have been issued. The cost of the joint station to date has 
amounted to £149,519, and joint debenture stock amounting to 
£152,500 has been issued. This stock is subject to a cumulative 
sinking fand, which now amounts to £12,705, invested in trustee 
securities. The following table shows the progress during the last 


four years :— | 
Equivalent of 


-G. r. lamps. Profit. 
1901 ee ee oe ee 82,051 ee ee ee ee 418.0 16 
1902 xs v» vs 7 99,497 T T ec 14,600 
1903 oe oe T . 116,300 А ©% ee oe 15,018 
1904 aie ee 0132132 T А ee ee 19.800 


The number of consumers is now 2, 267, and nearly 98 per cent. 
of these are supplied at 200 volts. The gross revenue fur the year 
was £34,564, showing an increase of £5,120, and the total net profit 
was £19,890, being an increase of £4,872. From the net profit of 
£19,890 the following sams have to be deducted :—Depreciation, 
renewal and reserve fund, £2,750; debenture interest, £2,450; 
Kensington and Notting Hill joint debenture atock interest, £1,952 ; 
sinking fund, £1,075; = £8,227, leaviog a balance available for 
dividend of £11,663. The directors recommend that the usual 
dividend of 6 per cent on both the preference and ordinary shares 
be paid, amounting to £8,310, and that the balance of £3,353 be 
divided in accordance with the articles of association, one-half 
(amounting to £1,677) being credited to the fouuders' shares, and 
the other half to the ordinary and preference shares. This will 
enable a farther 1 per cent. to be paid on both ordinary and pre- 
ference, with distribution of £3 per share on the founders’ shares. 
An interim dividend of 3 per cent. was paid to the holders of tho 
ordinary shares on Jaly 1st, and the balance of 4 per cent. will be 
paid forthwitb, together with the distribution on the founders’ 
shares. The preference shares having received their full 6 per 
cent., the 1 percent. bonus will be added to the interim dividend 
on these shares, to ba paid on July 1at next. 

The attention of the shareholders is called to the increased amount levied 
for rates; the sum of £2,099 having been paid during the past year, in addition 
to £160 representing the company's proportion of the rates at the Wood Lane 
station. These rates are levied upon the earning power of the machinery and 
mains, and are the equivalent of an income-tax oí about 4s. in the £ upon 
profits distributed to the shareholders in addition to the usual income-tax paid 
to the Inland Revenue. It is to be hoped that Parliament in the near future 
will take up ecriously the «question of basing rateable value upon the annual 
earnings of machinery used for production. Law costs have been incurred 
owing to the necessity of having to oppose before Parliament Bills promoted by 
other companies which might injuriously affect the interests of this company. 
During the present Session a considerable amount will have to beexpended, as 
a larre number of schemes have been brought forward for various projects in 
connection with the supply of electricity. la many of these Bills clauses have 
been inserted authcrising the undertakers to supply electricity in all parts of 
London, and although there docs not on the face of these Bills appear to be any 
intention actively to compete with tliis company, the directors have considercd 
it necessary to take steps to oppose clauses which might at some future date 
prove prejudicial. It is a legitimate grievance that promoters should be able 
wantonly to submit the company to continuous avd unnecessary expente of 
this nature. The directors regret to announce the death of their colleague 
Mr. W. H. Willans, whose great business experience was of such value to the 


company. To fill the vacancy thereby created they elected Mr. Richard 
Biddulph Martin, M.P., of 65, Lombard Street, E.C. 


BrarEMENT OT Enectiucriy @ENERATED, SOLD, &¢,, DURING THE 
Yran ENDING DECEMBER 3IsT, 1904, 


Quantity generated in B.O.T. units.. e. 


ee ee 1,863 191 
Quantity sold — | 


Public lamps eo ee ee ee oe eo ee ° 81,618 

Private consumers by meter ЖҮ «a e» 6% 1,560,879 

Total sold "m oe ee ee eo ee 1,615,492 
Quantity uscd on works.. T ee 28,6 
Total quantity accounted for .. a ae ee X 1,669,168 
Quantity not accounted for, including luss in distribution 194,559 
Number ot public lamps vx T" T "d oe 52 
Total maximum supply demanded .. % - 1,350-& W-. 


London United Tramways (1901), Ltd. 


TRR report for 1904 states that the gross receipts have amounted to 
£296,235, and working and general expensesand renewalsto £176,158, 
leaving, with the balance brought forward a net revenue of £120,834. 
After payment of debenture iuterest and dividend on the 5 per 
cent. preference shares, there remains 442,087 (including £3,750 net 
premiums on new preference shares). An interim dividend at the 
rate of 6 per cent. per annum has been paid on the ordinary shares, 
and it is now proposed to pay s final dividend at the rate of 6 per 
cent. per annum, placing £5,000 to credit of reserve fund, and 
carrying £563 forward. The gross receipts show an increase of 
£15,993, but the operating expenses have decreased by £203, 
notwithstanding the larger mileage open as compared with the 
previous year. Tbe total number of passengers carried was 48,126,727, 
an increase of 2,833,254. Debenture interest and preference 
dividend together absorb £82,497, as compared with £58,826 in the 
previous year. This arises in consequence of the expenditure of capital 
which the directors have considered it expedient to incur for the 
purpose of carrying out important road improvements and widen- 
ings on various parts of the compaby's system. These works afford 
valuable facilities for the conduct of the present traffic, and would 
have involved a greatly enhanced capital outlay if deferred to 
future years, when they must become essential to the proper 
development of the company’s business. The extension from 
Southall to Uxbridge vid Hayes and Hillingdon, and also the con- 
necting line from Hammersmith Broadway vid Askew Road, were 
opened for public traffic in June last, and the results have fully 
realised anticipations. During the summer months especially this 
attractive ronte was largely used by passengers who availed them- 
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selves of the new facilities for reaching the town of Uxbridge. 
The Bill promoted by the company in the last session of Parlia- 
ment to authorise an extension from Hounslow to Staines received 
the Royal assent on August 15th. Preparations are in progress for 
the construction of the authorised tramways in Kingston, Surbiton, 
. The Maldens and Wimbledon, and between Brentford and Han- 
well. These Surrey lines will link up important centres of 
population, and will connect with the London County Council 
electric tramways system at Tooting and over Kingston Bridge 
with the company’s tramways in Middlesex and London. 


British Electric Transformer Co. 


Тнв directors report that for 1904 the accounts show that after 
paying all manufacturing costs and the expenses of administration 
there remains a net profit of £12,030, which, with the amount 
brought forward from last year (£1,573), makes a total available 
balance of £13,603. The board recommend that this balance shall 
be allocated as follows :— 


To depreciation regerve .. лр ae x ws 85 ee £1,500 
To reserve fund a T Nn vx - Kk ee 2:8 9, 
To preliminary expenses written off .. 1,500 


To payment of preference dividend of 6 per cent. (£537 12s, 

paid August 1st, 1904) .. "A NE m ә Se 1,151 
To payment of a dividend of 74 per cent. on the ordinary shares 4,958 
To carry forward a balance of .. > s ee ‘ А 2,495 


The two new bays mentioned in last year’s report have been 
completed and fitted with the necessary plant. This extension of 
the works has been of great value, and has enabled the company to 
deal with the increased volume of business. In spite of the general 
depression in trade the worke were fully occupied and running 
overtime during the whole year. 


City of London Electric Lighting Co. 


Tu directors report that during 1904 the expenditure on capital 
account amounted to £55,827. 'lhe revenue for the year was 
£255,087, plus interest on investments and discounts, £1,751, — 
£250,838. Expensés of generation and distribution were £59,119 ; 
repairs and maíntenance of buildinge, machinery, plant, mains and 
other works, £13,416 ; rent, rates, taxes, management expenses aud 
special charges, £40,184 — £112,719; interest tranferred to deben- 
ture stock premium redemption fund amounted to £1,221, and staff 
superaonuation fund, £306; = £114,246, leaving £142,592 plus 
£21,882 balance brought forward ; making a total available revenue 
cf £163,474. Interest on loan from bankers, deposits, &c., absorbs 
£2,136; interest on firet and second debenture stock, £31,860; 
there is transferred to reserve account £45,000, and for leasehold 
redemption £500. The directors recommend that the; following 
dividends for the year be declared :— 


Preference shares Nos. 1 to 40, 000.— 12s, per share, being a distribution for 
the year at the full rate of 6 per cent. Of this sum бв. per share was paid in 
July, £11,425, leaving a balance of fe. per share for present distribution. 

Ordinary shares Nos. 40,001 to 110.595. 12s. per share (6 рег cent. for the year). 
Of this sum 5s. per share was paid in July, £16,803, leaving a balance of 58. 
per share for present distribution, 


The present distributions amount to £11,400 on the preference 
and £23,473 on the ordinary. The total dividends for year were 
thus £63,101, leaving to be carried forward to 1905, £21,877. 


PRIVATE SUPPLY: AVERAGE PRICES PER Unit OBTAINED, 


1898 .. 622d. 1900 .. 4544. 1903 .. 8724, 
1899 .. 5164. 1902 .. 4d. 1904 .. 325d. 
1900 .. 4094. 


The followiog statements show the position of the company for 
the last four years: — 


CUSTONFRA AND. Lamps Connectrp (Motors included) PrivaTE SvPPLY, 


Dec. 81,  Dec.81, Dec. 81. Dec. 81, 

1901. 1902. 1903. 1904, 
Number of customers being supplied 10,618 10,988 11,197 11,558 
No. (equiv.) of 8-c.». lamps connected 049,176 574,158 640,685 727,961 


On February 15tb, 1905, there were 754,754 8-0.р. lamps (equiva- 
lent) applied for, out of which 737,397 were connected, and the 
customers numbered 11,619. The units sold during the year 1904, 
excluding public supply, were 16,320,238, as compared with 
13,596,075 in 1903, 12,988,615 in 1902, and 11,526,951 in 1901. 


STATEMENT ОР INCOME FOR FoUR YEARS. 


Year Year Yoar Year 
ended ended ended ended 
Dec. 81, Dec. 31, Dec. 31, Dec. 31, 
1901. 1902. 1908. 1904. 


Gross revenue (after deducting allow- 
ances to consumers) ee РР eos 
Net revenue available for repairs and 
renewals, depreciation, reserve ac- 
count, interest on debenture stock, 
&c., dividends and special charges. 129,082 149,781. 160,349 155,899 


The directors have credited the first debenture stock premium 
redemption account with £1,221 from revenue for interest, and the 
amount at the credit of the redemption account at December 31st 
last was £52,081. They have also transferred the sums of £45,000 
and £500 ftom net revenue account to reserve account, thus raising 
the balance at credit of reserve account to £256,758, in addition to 
which there are first debenture stock um redemption fund, 
£52,086, and amount carried forward to 1905, £21,877 ; = £330,710. 

The City of London Hleotric Lighting Co., Ltd. (extension of 
powers) has passed Standing Orders, and will be introduced 


£950,080 £260,867 £242,866 £256,838 


into the House of Lords. The directors decided to take over the 
East London and Lower Thames Electric Power Bill on behalf of 
this company, but as the Bill could not be promoted by the com- 
pany itself, owing to the insufficiency of the Parliamentary notice, 
the directors agreed to their names being inserted as promoters and 
first directors. This Bill bas also passed Standing Orders, and will 
be introduced into the House of Lords. Several Bills are being 
promoted in this session of Parliament which may affect this com- 
pany to & certain extent, and the directors are taking such steps as 
are necessary towards safeguarding the company's interests. 


Kensington and Knightsbridge Electric 
Lighting Co. 


LiEcT.-Cor. R. E. Crompton, C.B., presided on February 23rd, at 
148, Brompton Road, 8.W., over the eighteenth annual ordinary 
general meeting of this company. 

In moving the adoption of the report, the ORHATRMAN said that 
he thought he could say with some confidence that at no time during 
their 18 years of existence had the state of their affairs been so satis- 
factory as it was at the present time. When last year hetold them 
that it was necessary to make considerable reduction in their prices 
to the public, he said that it was not reasonable to expect that they 
would earn the same profit as in that year. He was glad, however, to 
tay that he was mistaken in that. The average price received per unit 
bad fallen from last year's figure of 4 25d. to an average price of 3 9d. 
per unit. That reduction amounted to about 9 per cent., and from 
it their consumers had benefited by practically having handed back 
to them a sum of £4,000 during the nine months in which the 
reduction had been in operation, and they would get а further sum 
of about £1,500 in the present quarter. In spite of that, they had 
been able to pay the shareholders a distribution practically equal to 
that of last year. That satisfactory result had been obtained partly 
by increased economy of working at their generating stations, and 
partly by thenatural reduction in thedistributionofthe fixed expenses 
which followed on spreading them over an increased output. The 
high position which he had claimed for tbe company in regard to 
economical mavagement had still been maintained. They were 
taking now about two-thirds of their supply from the Wood 
Lene works, and they were therefore greatly interested in the 
economical working of those works. In order to facilitate that as 
much as possible, the company had adopted a progressive policy by 
adding to the amount of accumulator plant which they used, thus 
enabling them to work the plant at Wood Lane for longer hours, 
and they had been endeavouring, with some success, to persuade 
the company who worked with them as their partners at Wood 
Lane to follow their example by similarly increasing their accu- 
mulator plant. When that was done, the Wood Lane works would 
receive full advantage from working the plant for long hours, so 
that he hoped next year to show that the cost of supply from Wood 
Lane had been still further reduced. However, even under the 
existing circumstances, during the winter months, the Wood Jane costs 
were record costs for the London district. Ile was glad to say that 
the increase in the use of accumulators had been attended by no ill 
results in the way of increasing their maintenance charges; on the 
contrary, their accumulator plant had been thoroughly maintained, 
and was in very perfect order. While on the subject of the 
maintenance of their plant, which was a matter of extreme 
importance, he must refer to his last year’s remarks. He 
then stated that the board had continued the policy, which 
they believed to be a sound one, of spending liberal sums on 
maintenance. From personal inspection he was able to atate 
that their plant was in every respect in the best condition. 
He knew of no weak spot, but in spite of liberal expenditure 
on maintenance, their accounts showed that the works cost of 
producing their electricity was actually 5 per cent. lower than it 
was last year. In regard to other items of the accounts, they were 
still groaning under the burden of municipal rates. He must call 
their attention to the amount set aside on depreciation account for 
this year, which had increased from £9,285 last year, to £10,967 in 
the current year, an increase which they must consider a satis- 
factory feature. Their renewal and depreciation fund altogether 
now stood at the satisfactory figure of £56,500. There was only 
one item in which there had been an increase, and this was in main- 
tenance, due to the fact that the directors thought it only just and 
fair to increase the talaries of certain members of the staff, for they 
considered that the present condition of the company was largely 
due to the efforts of the staff. Turning to the future outlook, he 
considered it, on the whole, satisfactory. It was trae that during 
the year the gas companies had bestirred themselves by holding an 
exhibition, and, to doubt, this had led to some increase in 
the use of gas, but he felt confident that by adopting similar means 
of calling the attention of the public to the improvements in 
the utilisation of electricity, they could maintain their progressive 
increase of output at the same rate as in the past. He would 
point out that the price they charged to their customers depended 
entirely on the number of hours during which they were 
able to utilise their plant. Bo long as electricity was only used for 
lighting purposes, the use of their plant was limited. In other 
places electricity was used in the daytime for motors ard other 
uses, but that was not the case in their district. In their district 
Pad got & very small day load, from the fact that there were very few 
dark basements, as was the case in other parts of London. Unfortu- 
nately, Londoners were very conservative, and in their district they 
bad not many industrial users. Motors were, however, on the 
increase, and doubtless they had noticed the rapid increase in the 
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use of vacuum cleaning apparatus, which, in a large number of 
cases, was driven by electric power. They looked for an increase in 
the use of power in the cleaning and ventilating of houses and in 
other ways, and with an increase in the day load, they looked 
forward to decreasing the price to their consumers, and at 
the same time maintaining their dividend. Oonsiderable misappre- 
hension existed as to the cost of electricity owing to the state- 
ments made in connection with projected power schemes that it 
could be produced at as low as 1d. per unit. People who read those 


statements did not appreciate the fact that this was for power pur- . 


poses only. They proposed to again pay a dividend of 10 per cent. 
with a bonus of 2 per cent. Inthe current year they would have 
to make further reductions, and as that would doubtless continue, 
the board felt it was better to divide their profits in this way. 

Mr. Воокв WALLACE, K.C., seconded the motion. 

Mr. MaAkINS congratulated the board on the progress of the 


company, but said the reduction in the price had not yet come his 
wa 


The report was adopted, and the rerolution declaring the dividend 
was carried on the motion of the chairman, seconded by Bir H. 
Bliss. 

Mr. TUFNELL proposed that the remuneration of the directors be 
increased from £1,000 to £1,750 a year, and after a short discussion, 
raised by Mr. Makine, as to whether the increase was not somewhat 
excessive, the motion was carried. 

The usual votes of tbanks terminated the proceedings. 


National Telephone Co. 


Sin Henry Fow RR, M.P. (chairman), presided on Tuesday at 
Hamilton House, over the thirty-fifth ordinary general meeting of 
the above company. 

In proposing the adoption of the report, the CHAIRMAN said tbe 
figures were satisfactory as contrasted with the figures of the corre- 
sponding period, but the half-year was not a true test. To geta 


true test they must take the whole of the year. The gross income 


for 1904 was £2,018,979, as against £1,835,343 in 1903, an increase 
of £183,136. Post Office Royalties were £185,937, an increase of 
£17,688. The working expenses were £1,154,696, an incresse of 
£117,000, and & considerable portion of this was due to increases in 
rates and taxes. The net profit was £678,346, an increase of 
£47,450. After psyment of the usual dividends, they would carry 
£215,000 to reserve, which was a considerable advance on what they 
did in 1903. Asthey knew, he had always advocated the putting 
away of £200,000 to reserve, and seeing that they had spent a con- 
siderable amount on capital expenditare, he felt an increase to the 
amonnt of the reserve was justified. In 1904 their stations were 


increased to 315,829, as against 277,589, and their unexecuted orders 


at the present time were 9,490, as against 9,943 last year. The 
staff bad increased during the year from 12,977 to 13,844, and the 
messages, calculated in the usual way, were 995,671,644, which was 
10 times the number of telegrams sent. The average receipt per 
meseage was less than id. The most important matter in the 
report was of course that wbich stated that the board, after pro- 
tracted negotiations, had arrived at an agreement with the Post- 
master-General for the sale to him on December 31st, 1911, of the 
undertaking of the company, which agreement was subject to the 
approval of Parliament. Those negotiations had lasted for 12 
months, and had constantly occupied the attention of the board, 
who had given their best ability and consideration to them. He 
was expressing the opinion of the bosrd when he said that during 
the whole of the negotiations they were indebted to Mr. Anns, the 
secretary, Mr. F. Gill, the engineer-in-chief, and Mr. W. Gaine, the 
"general manager, for the greatiassistanoe they had rendered. As 
the shareholders were aware, the company died on December 31st, 
1911, so far as the carrying on of its licensed business was con- 


cerned. Over and over again the board had been aeked what they . 


proposed to do, but they were not in a position to say anything 
before 1904, because up to the end of 1904 the Government had the 
power to compulsorily take their business whether they liked it or 
not. Parliament had determined that telephonic communication 
should be under the control of ће Postmaster-General, and it was 
useless to argue whether that was a wise decision or not. Three 
years ago the Postmaster-General entered into an agreement with 
the company by which it was agreed that the Post Office ehould 
take over the London business of the company in 1911. He felt 
that after the amplest consideration both in Parliament and the 
Press, the general feeling was that it was a wise agreement 
in the interests of all. That agreement had been in operation 
for three years, and had worked satisfactorily both for the 
public convenience and ia the interests of the sbareholders 
of the company. At the end of December last the Post 
Office had 22,181 exchange atations, but during the same period 
the company bad increased its stations by 22,950, which showed that 
a further supply of facilities was needed to meet the public demand. 
In London the company bad 71,417 statione and London was 
between one-fifth and one-fourth of the company’s whole business. 
Practically the principle of the fresh agreement entered into was 
the extension of the London agreement to the whole country. 
The principle was, that at the end of 1911 the company should be 
paid the fair market value of the plant at that time. If 
there was any difference of opinion, the matter would go to arbitra- 
tion. The agreement would go before a Select Committee, and 
would be subject to the approval of Parliament, and ho was 
prepared to leave it to the independent decision of Parliament. He 
might say that the authorised capital of the company was £10,500,000, 
of which £9,189,593 was issued. The expenditure of capital had been 
£10,840,780, the difference between the two amounts being accounted 
for by the reserve fund which wae invested in the business. If 


the agreement became operative, the opinion of connsel would 
be taken on the rights of the different classes of shareholders and 
the decision communicated to them. 

Mr. Gro. FaARELIN seconded the motion. 

Replying to a number of questions raised, the CHAIRMAN said the 
cost of the central battery system was heavy, but under Mr. 
Gaine it was being extended in London. They hoped to extend 
their business considerably, but as to how the capital necessary for 
this would be raised was & matter for further consideration. He 
could not go into details as to the possible effect of the agreement 
on the repayment of the capital. 

The report was adopted. 


Charing Cross and Strand Electricity Supply 
Corporation. 


Mr. W. F. Fuapaate (chairman) presided on Wednesday at the 
officer, 60, St. Martin’s Lane, over the annual general meeting of 
the above company. | 

In moving the adoption of the reporf, the CHarRBMAN said this 
was the eighth year he had met the shareholders, and during that 
time their progress had been very great indeed. Eight years ago, 
they only supplied a few more lights than the addition which took 
place last year. The increase in the whole of their lamps during 
the year was 132,700 lamps, a record for any company, except the 
one they themselves established in 1903, of 146,710 lamps. Their 
grand total in all their districte was 710,744 lamps, and the result 
of that figure was that they were now the fourth company in London 
in point of supply. Of these additions 73,752 lamps had been 
added in their West End districte, making & total for these districts 
ot 407,663. There had been a certain expenditure of capital, the 
most important being on the erection of a new station in the 
Green Park, which enabled them to supply the Mall and other 
roads, and was а most important help to them in dealing with the 
extreme western portion of their district. On the capital 
account the sum of £237,411 had been spent in the City. 
With regard to the revenus account, the figares were more satis- 
factory than formerly. The cost of coal had been about one-tenth 
of 1d. less per B. of T. unit than last year. £11,000 had been 
written to depreciation account as against £10,000 last year, 
and that was considered sufücient seeing that the plant was 
well kept up, and £9,000 bad been expended during the year 
on repairs to mains, &o. The revenue from sale of energy had 
increased from £110,000 to £122,877. It was proposed to pay a 
dividend of 8 per cent., and carry forward £10,283. The total 
reserves of the company now amounted to £223,977, as against 
£202,788, or 23 per cent. of the actual expenditure in the West- 
end. It was true that these reserves were employed in the business, 
but he could not work it otherwise. The chairman proceeded to 
deal with the proposed agreement between the company and the 
Charing Cross and City Electric Co. Whenthey decided to go into 
the City, they formed a construction company, called the Charing 
Cross and City Electric Co., to carry out the work. That contract 
company was formed by the Charing Cross and Strand Oo., and the 
whole of the benefit came to the company. The Charing Cross and 
Strand Co. lent the contract company £200,000 to start the works, 
and this was the £200.000 represented in the balance-sheet as share 
capital of the contract company. Works to the extent of upwards 
of £1,000,000 had been done under contracts entered into jn 1900 and 
1901, and for practical purposes the important works had been 
finished. That being so, it was not considered right to continue the 
work of the constraction company, and it would be better to 
complete all the accounts before them. Mr. Fladgate went at great 
length into the figures proposed to be dealt with, which simply 
amount to paper entries, and will result in loans, investments, &c., 
to the City undertaking being wiped out of the accounts, and the 
whole of the share capital in the City undertaking, viz., £350,000 
standing in the bcoks of the Charing Cross and Strand Co. as an 
asset. The City undertaking was making steady progress, and 58,968 
lamps had been added during the year, making upwards of 300,000 
lamps connected during the few years they had been in business. 
To sum up the position, he might say that on both undertakings their 
capital expenditure was about £2,167,000, and thie was represented 
by nearly £1,000,000 spent on 580 miles of mains, and a little over 
£1,000,000 spent on stations, buildings and machinery. It had been 
necessary for them to spend this large amount of capital, and it 
might be asked when they were going to cease spending. If ever they 
actually ceased to spend, they would cease to work, for it would 
always be necessary to spend а certain amount on capital account. 
Last year he stated that 20 per cent. of the capital expenditure was 
at present unproductive, and he might illustrate that by reference 
to the Bow station. That station had a capacity for 800,000 lamps, 
and at present it supplied the equivalent of 200,000 lamps for the 
West End, and 300,000 lamps to the City. To bring up their City 
sub-atations to deal with the remaining 300,000 lamps which the 
Bow station could supply, would only need the expenditure of a 
further £100,000. f 

Mr. G. H. Ввосанлм GrasIEB seconded the motion. 

Replying to questions raised by shareholders, the CHAIRMAN said 
that practically the whole of their reserve fund was invested in 
the City undertaking, and if that undertaking was taken over by 
the City Corporation in 1913, 4 per cent. on the whole of the 
expenditure would bave to be paid by the corporation, whether it 
had been earned or not. As to depreciation on the City under- 
taking, with regard to a large amount of the machinery, the 
guarantees of the makers had not run out, It wasa young under- 
taking, and they could not yet afford to provide for depreciation, 
bnt they had the matter in mind. 
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The report was then agreed to, and the retiring directors and 

auditors were re-elected. 
The OBaIRMAN moved a resolution confirming the agreement 
entered into between the Charing Cross and City Electric Co., Ltd., 
and the Cbaring Cross and Strand Electric Supply Corporation, and 
this was seconded by Mr. GLASIER, and carried. 

Replying to a question, the CHAIRMAN said the whole question of 
fresh capital was under the consideration of the board. 

An extraordinary meeting was afterwards held, when the follow- 
ing resolutions were adopted :— 

1. “ That the Bill submitted to this meeting intituled—4A Bill to confer further 
powers upon the Charing Cross and Strand Electricity Supply Corporation, Ltd., 
be, and the same is hereby, approved subject to such additions, alterations or 
үка as Parliament may think fit to make therein, and the directors shall 

2. That the name of the Corporation Le changed to the Charing Cross (West 
End and City) Electricity Supply Co., Ltd." 

The OnHarRMAN said the object of the Bill was to enable them 
to supply electricity for power. There was a big company 
bringing a Bill before Parliament, which he felt was quite un- 
necessary, for the existing companies could supply all that was 


required. 


W. T. Henleys Telegraph Works Co. 


Тне directors report that during 1904 a net profit of £46,521 has 
been made. After payment of directors’ and auditors’ fees, 
debenture interest and income-tax, and making the usual allowance 
for depreciation of buildings, plant, machinery, &c., there remains 
£38,264, making, with £27,585 brought forward from last year, a 
total of £65,849. The directors Lave transferred £1,000 to the 
debenture redemption sinking fund, and they recommend the pay- 
ment of a dividend on the ordinary shares at the rate of 15 per 
cent, (less income-tax), including the interim dividend of 5 per 
cent. paid on September Ist last. These payments will, together 
with tbe preference dividend for the year, amount to £39,337, 
leaving & balance of £26,512 to be carried forward. The dividend 
warrants for the ordinary shares will be posted on March 6th, 1905. 
The dírectors record with deep regret the death of their esteemed 
colleague Sir Henry Morton Stanley, G.O.B.; they have elected 
Mr. B. T. Fiinch, C.I.E., to fill the vacancy. 


London Electric Supply Corporation. 


Me. R. H. Benson occupied the chair at the annual meeting of the 
above company, held on February 23rd at Winchester House. 

The CHAIBMAN, in moving the adoption of the report, referred to 
the absence of the Earl of Crawford, who, he said, was one of the 
Old Guard, and would have been gratified to have been present 
when the company paid its first dividend. With even more regret 
he deplored the fact that Lord Wantage, but for whose courage and 
unselfishness the shareholders would have lost all their money, had 
not lived to reap his reward. The accounts came out almost exactly 
as he predicted a year ago. The units sold had risen from 4,102,099 
to 10,531,785, while the coat per unit sold declined from 2:39d. to 
1:214. The number of lights had risen from 219,364 to 235,582. 
The gross revenue had risen from £77,190 to £118,395, and the net 
revenue from £36,177 to £65,333. With regard to the cost of pro- 
duction, the figure of 1'214. was the lowest of any London com- 
pany that bad so far published its accounts, and upon that he would 
ask them to express & word of encouragement to the staff, and 
especially to Mr. Partridge, the chief engineer; Mr. Burstall, their 
consulting engineer; Mr. Carter, the secretary; and last, but not 
least, to the managing director, Mr. Bain. Mr. Partridge and Mr. 
Bain were part of the old guard, and had given the best years of 
their lives to their service, and Mr. Carter bad also been with them 
for many years. The extension of their lighting business kept on 
in its old steady way ; but what had brought them to their present 
satisfactory position was the development in the demands for power 
in bulk, which gave employment to the plant when it would other- 
wise be idle, and so reduced the average cost. Their principal 
customer was the London County Council, but that contract would 
not last for ever. The intention was, that it should last until the 
L.C.C. had put up their own station, which would be one or two 
years more. The contract was a satisfactory one on both sides, and 
such contracts sometimes made life friends. Their position 
at Deptford was unique ard the supply of power cheap, and 
they could trust the board not to lose a good customer 
if they could help it.  Beyord that, they anticipated a 
steady increase in the general demand for power in bulk. The net 
result of their operations was that they had £33,403, after paying 
the dividend on the preference shares, Their first duty was to 
create a reserve account sgainst contingencier, of which the chief 
was antiquation of plant, and во they proposed to place £5,000 to 
contingency acccunt. Their next duty was to add to their general 
reserve fund like their neighbours, in view of the fact that they 
were purchageable by the local authority in 1931. Although they 
had written off £227,565 in times past, making their £5 shares only 
£3 nominal, yet they bad got to pile by reserves over and above 
the ample sums for renewals and maintenance which they annually 
charged against revenue account. They, therefore, proposed to 
put £18,500 to reserve, bringing that account up to £25,000, and 
then they would pay 3 per cent. on the ordinary shares, and carry 
forward £2,000. As to capital expenditure last year, he told them 
they expected to spend £50,000; and that had been done, and this 
year he expected that they would have to spend £55,000. They 
were putting up two new stations for the supply of continuous 
current for power—one in Deptford and the other in Lambeth. 
Parliament in its wisdom had decided on there being one com- 


petitor in each district, and seeing that they were purchaseable by 


the local authoritier, he thought they were entitled to look to Par» 


liament for protection against further competition. They were 
ready to give the public in their area all the service they wanted, 
and at competition prices, and they were determined to defend 
themselves against any invaders, whether they came from the north, 
south, east, of west. He said that in all seriousness with regard to the 
heterogeneous mass of Bills which had been brought in during the 
present session of Parliament. Not only were they called upon to 
defend themselves from new companies, but also from tbe poaching of 
fellow electric lighting companies. He felt that this attempt at 
poaching was dangerous, because dissensions amongst the London 
electric lighting companies were other people's opportunities. He 
had reasons for feeling that they need not be so anxious about it 
as some of their neigbbours. If pushed too far it might become 
their-opportunity, and the board were not going to tie their hands 
until they were assured that the shareholders’ interests were fully pro- 
tected. The first condition tothat was that they must be financially 
strong both in cash and credit, and he drew their attention with 
some satisfaction to the strong cash position of the company and to 
their unissued capital powerr, which were easily available now that 
trade had improved. 

Bir W. H. P&EECE seconded the motion. 

Mr. Marys called attention to the fact that the reserves were 
invested in the business, and asked how that would be dealt with 
when the time for purchase came ? 

Mr. Rucker also alluded to the reserve fund, and advocated the 
investing of the reserve funds in securities outside the business. 

Replying to these and other questions, the CHAIRMAN said that 
the capital expenditure in respect of the supply to the L.C.C. was 
all made last year, and the £55,000 he had alluded to was required 
for the ordinary development of the business. In his opinion, they 
were right in investing the reserve in the business. They had got 
to spend money all the time in the business with the object of 
returniog at least £3 per share when the time for purchase came. 

Mr. Bars (managing director) made his usual statement as to the 
progress of the company during the year, and said that of the 
£49,000 of capital spent rather more than £20,000 was used for the 
completion of the new condensing plant, £6,000 for new engines, 
£4,C00 for sundry new plant in connection with these engines for 
condensing, and the remaining £12,000 for new mains. They had 
completed the new trunk main between the Blackfriars station and 
Trafalgar Square station, vid Westminster Bridge. The average 
price received per unit still showed a decrease, accounted for by 
the large increase in the power supply. If they left oat of 
consideration the supply to the L.C.C. the average price received 
per unit sold decreased from 4 5d. in.1903 to 4°14. in 1904. The 
decrease was likely to continue. The cost per unit showed а decrease 
of no less than 50 per cent., viz., from 2°39d. during 1903 to 1°21d. 
last year. The decrease was owing to two causes. One was the 
large increase in the units sold, and the other was the economy 
effected by means of the new condensing plant. The principal 
saving bad again been in coal. The consumption during 1904 was 
29,000 tons as compared with 14,000 tons in 1903, bat while in 1903 
they sold 4,100,000 units, last year they sold.10,500,000 unite, во 
that the saving in the coal consumption had been 21 per cent. The 
cost of the coal was 51 per unit as against 79 per unit, and the 
reduction was principally due to the fact that they were able to 
burn a cheaper coal owing to the new condensing and other plant. 
Their supply continued to give every satisfaction, and they were 
endeavouring, by every possible means, to increase the demand for 
power purposes. The prospects for the current year were distinctly 
favourable, for the units sold and lamp connections already showed 
a considerable increase over the corresponding period of last year. 

The report was then carried, and the election of directors, &c., 
followed. 


Telegraph Construction and Maintenance Co. 


Sır RoszRT HERBERT presided at the meeting of this company, 
held at the offices in Old Broad Btreet, E.O., on Tuesday. He said 
that it had been a very lean year with them, a circumstance to 
which they were unaccustomed, after having three or four years of 
very hard work. They had, however, been able to scrape together 
legitimately a dividend of 15 per cent, which he trusted was 
acceptable under what he hoped were the temporary circumstances 
of depression of 1904. After running over some of the principal 
figures in the accounts, he eaid that the net profits were £50,785 as 
against £115,580. They had been doing a good deal of work in 
maintaining and repairing cables of other companies and com- 
pleting short and important lengths of cable, but they had had no 
gigantic work such as they had had to do for three years running. 
They were carrying forward a substantial balance of over £100,000, 
and would thus make preparation for the possibility—though he 
trusted it was not at all likely to be a probability—of their not 
baving important work to do next year. They would certainly have 
a great deal of routine work. The new cable steamer Cambri was 
greatly admired ав а workmanlike ship, likely to be worked at a 
much lower cost per ton than any of their previous vessele. She 
carried a very large amount of tonnage of cable. They had parted 
with the Britannia, and this new. vessel would take her pla: e with 
economy and efficiency. He hoped that he would meet them under 
more gratifying circun.stances before long. 

In reply to questions, the CHAIRMAN said with reference to the 
possible cable between Denmark and Iceland, which would be pot 
through by the Great Northern Telegraph Co., that they had heard of 
no movement with regard to its construction up to the present 
time. Не had not mentioned the new Atlantic cable, because the 
arrangements for it were not absolutely completed, but he bad ples» 
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sure in informing them that they had made arrangements for the 
construction of that cable, and they would be putting it in hand 
before long. They had got the business to do, and would do it 
before tbe end of the year. The expenditure on the ships and 
renovation of factories came out of reserve funds, but а emall pro- 
portion was charged against revenue. | 

The report was adopted, and а vote of thanks to the board and 
staff was pasted. Thechsizman, in responding, paid а tribute to 
the excellent work done by the sea-going staff. 


Imperial Tramways Co. 


Bre G. Warts presided at the annual meeting, held on Saturday at 
Bristol He said that the report was of a completely satisfactory 
character, The Middlesbrough, Stockton and Thorraby Electric 
Tramways showed a net profit of £16,564, against £16,353, in addi- 
tion to which they bad added £1,400 to the Middlesbrough renewal 
fund. They had obtained powers to continue their existing system 
at Middlesbrough, and to run through the populous manufacturing 
districte of North Ormesby, South Bank, Grangetown, and Eston. 
The new Act included authority to convert frcm single to double 
the lines adjacent to the Stockton racecourse. After referring to 
the amount of stock the company held in the London United Tram- 
ways Со.—5 per cent. cumulative preference shares—he said that 
though, consequent upon heavy outlays upon capital account, the 
good round dividend of 6 per cent. fell short of that for 1903, he 
congratulated the directors of the London United on having made 
a profit of £120,000 last year, against £103,000 in 1903—about a 
fifth of which profit accrued to the Imperial Co. in preference divi- 
dend. The net profit of the Imperial Co. for the year was £41,655, 
and after the 6 per cent. dividend on preference capital it was pro- 
posed to pay a dividend at the rate cf 10 per cent. on the ordinary 
stock, making 9 per cent. for the year. The company’s reserve fund 
now amounted to £121,871, apart from the ordinary share dividend 
fund of £40,000. The report was adopted. 


Bournemouth and Poole Electricity Supply Co.— 
The directors recommend a dividend on the ordinary shares at the 
ran of 7 per cent. per annum for the year ended December 31st, 
1 0 


Northallerton Electric Light Co. — The annual 
meeting of the company was held on 22nd ult., Mr. John Hatton, 
M.P., presiding. The report mentioned in our last issue was 
adopted. 


Metropolitan Electric Supply Co.—The directors 
recommend a final dividend for 1904 of 11s. per share, making a 
total distribution for the year of 20s. per share, or 10 per cent., 
carrying forward £9,000. 


County of London Electric Supply Co.—After 
placing £20,000 to reserve for depreciation and carrying forward 
about £5,000, the directors have decided to recommend a final 
dividend on the ordinary shares at the rate of 5 per cent. per 
annum, less fax, for the half-year ended December 31st, making 
44 per cent. for the year. 


Underground Electric Railways Co. of London.— 
An extraordinary general meeting has been convened for March 2nd, 
for the purpose of passing resolutions authorising the directors at 
their discretion to raise or borrow or secure the payment of any 
sum or sums of money for the purposes of the company, not 
exceeding £4,000,000, in addition to the amounts which they are at 
present authorised to borrow, &c. 


Blackpool and Fleetwood Tramroad Co.—It was 
stated at the company’s meeting at Manchester on February 23rd, 
that the company would go on with their appeal with regard to the 
rating of the line, which is claimed to be a railway, and, therefore, 
amenable to the reduced railway rating. The company intended, 
it was further stated, to take the appeal to the House of Lords if 
necessary, and if they succeeded it would mean a saving of £800 
per annum. 


Stock Exchange Notices, — Applications have been 
made to the Committee to appoint а Special Settling Day. ір, and 
to grant a quotation to— 


Baker Street and Waterloo Railway Co.—Script certificates to bearer (fully 
and partly paid) for £500,000 4 per cent. perpetual debenture stock. 
7 to allow the following securities to be quoted in the Official 
1808 — 
Кош Aluminium Co., Ltd.—20,000 4 per cent, funding certificates of £5 
e . 


Metrcpolitan District Ra'Iway Co.—Further issue of £200,000 4 per cent. per- 
petual debenture gtock, 1908. 


General Electric Co.— The transfer books of the 4 per 


cent. Debenture Stock of this company will be closed from 18th to 
31st inst., both days inclusive. 


ns] 


STOCKS AND SHARES. 


Wednesday Evening, 

Wits the entry of March Stock Exchange markets are found in a 
more buoyant condition than they bave been in at any time, so far, 
this year. The only real menace to the freshly-awakened confi- 
dence that leads investors to the markets, lies, in our view, in the 
eagerness of borrowers to take advantage of what the Liberal party 


might call the flowing tide. At present, the public are taking new 
issues readily enough, but this appetite will probably be easily 
satiated, and one or two fiascos in the region of new Loans might 
lead to a check upon investment stocks all round. But just now 
the optimism continues, and again our liete display a reries of rises 
remarkable in their number for sections that appeal almost exclu- 
sively to classes outside those of the speculatively inclined. 

Most of the dividend announcements and reports of the Electric 
Bupply companies sre now available, the latest contributions of the 
former kind being those of the County and the Metropolitan under- 
takings. In both cases an increase is shown on the full twelvemontb, 
the County's 44 per cent. comparing with 4 per cent., and the 
Metropolitan's 10 per cent, being 14 per cent. better than the 1903 
distribution. Metropolitan shares rote to 19 on the announce- 
ment, and County's went up 4 to 92, the Preference being also 3 
better at 124. The Notting Hill report tells of substantial progress, 
and it will be well it the Founders’ shares can be disposed of in some 
equitable way. Most of the dividends deducted from electric 
supply quotations last week have been wholly or partly 1ecovered, 
e.g., Chelsea Ordinary, Charing Стоев, Bmithfields, West minsters and 
Kensingtons. Some irritation is felt at the way in wbich the 
Kensington Co. presents its accounts, and as the cfficiale themselves 
appear to offer no objection to a change, it is difficult to see why 
the figures cannot be shown in & manner more easy to be under- 
standed of the people. Urban Ordinary put on ,’; at 5}. 

London Electric Supply shares at 21: are , ор, plus 5s. for the 
dividend, while the price is now ez. The Preference, too, rose to 6. 
The Miscellaneous section remains decidedly good, Callender's being 
another } up at 11, India-Rubbers 10s. barder at 164, and Henley's 
Preference having recovered the dividend of 2s. 3d. per share. 
Cromptons, exceptionally, are duller at 22, but Westinghouse Pre- 
ference have improved to 213. Babcock & Wilcox advanced to 
nearly 44. 

Notwithstanding the scmewhat singular duet of approval from 
tbe financial papers upon the London United Tramways report, we 
rave no hesitation in again adviring sales of the company's shares, 
Ordinary and Preference; the Debenture stock msy possibly be 
well secured. The Pall Mall Guzette elaborates the counsel we gave 
to this effect last week, ard rightly draws attention to the lack of 
provision for the future that is shown by the trifling carry-forward, 
the bagatelle of £5,000 styled ' Reserve Fund,” and the absence of 
any writing off for depreciation. Buch a procedure as this can have 
but one ending if it be pertisted in, and even at the risk of passing 
dividends on both clastes of shares the directors should seize every 
opportunity for making the provision alluded to. The Preference 
shares are dull at 10}, but, we understand, will be supported—for 
a time at any rate at about that price, and the Debenture stock 
stands at 103, a fall of 1 per cent. Dealings in both kinds are 
inclined to become very nominal. 

Debenture stocks are being picked up in the Traction market 
with some eagerness, and British Electric First Debentnre shows & 
point rise at 122. Perth Electric (W.A.) Debenture is better at 
1064, and there is a fair amount doing in Bath Electric 44 per cent. 
Debenture about 102. The company's Preferred Ordinary shares 
are 1;, and the 5 per cent. Preference stand at a pound. Anglo- 
Argentines advanced a trifleto 84 and the Preference to 52. Cal- 
cuttas are slightly firmer at 813. | ; 

Electric Railway issues mark little quotable change. City and 
South London at 454 is the fraction to the good, although the 
traffics give the stockholders but small enconragement. Central 
London Deferred is a point better at 83, and the Ordinary rose 14 
to 944; while Districts have got to 42 again, Metropolitan Ordi- 
nary is 96, Baker Street and Waterloo Debenture 24 premium, 
Great Northera and City Preferred 6}. 

At the National Telephone meeting on Tuesday, Sir Henry 
Fowler discreetly refused to prophecy whether there would be 
enough money in 1911 to return the capital in full. The market's 
valuation of Deferred stock has increased to 1124, a rise of 14, and 
the Preferred regained а point of its last week's drop. At 54 the 
Third Preference sre } better, and } rise takes Chili Telepbone 
shares to 68, Oriental Ordinary improved 1% to 176, Telephone 
securities having come strongly to the fore. 

In another long string of rises amongst Telegraph issues, the most 
noticeable feature is the consistent advance in West India and 
Panama varieties. The first Preference has again improved 10s., to 
91, the Second Preference 4 to 9 (which makes a £2 rise in a 
month), and the Ordinary ү to 1j. Eastern descriptions are also 
firmer, Eastern Ordinary and Preference to the extent of a point 
apiece, and Eastern Extension shares } to 143. The Anglo- 
American Telegraph Co.'s trio advanced, Great Northerns added £1 
at 314, and West Africans 15s. at 8}, the latter being, in con- 
sequence, of renewed attention to the Gold Coast. Globe Ordinary 


. have not moved from 10$, but at 14; the Preference are 2s. 6d. 


better. 
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TELEGRAPH AND TELEPHONE COMPANIES. 
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> A period of nine months, # Quotations on Liverpool Stock Exobange, 1 Unless otherwise stated all shares are fully paid. < From Manchester Sha: e List. 
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Bock Olosing Closing Business dore 
Present Dividends for the | 
NAMB. or Ouotations Quotations week ended 
issue, Share. | last three years | Feb. 22nd. Mar, 1st. Mar. 1st, 1905. 
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40,000 Do. do. 1908 "Sa e EN ; 4+4— бу, $— б 5A 54, 
250,000 Do. do. 4% Deb, Stock Red, DEPONERE à: Ё | 102 — 102 —104 1 e 
44,486 |*Chelsea Electricity Supply, Ord. . EET Ges "ze ОЁ 44% 64% 6 ‹ 7 — Taxd 7 ir | 
160,0001 Do. do. % Deb. Stock Red. „Stock xc СУН 108 —110 109 —111 108 
70,596 | City of London Electric Lighting, Ord, 40,001—110,696 .,  .. | 10 | 6% | 596, | 6% T 13 124— 18 124. 124 
40,000 ро. чү, eat „1 to 40,000 i 10 ZR | tas ea 184— 14 14 13H .. 
400, 0001 Do. | Deb. ү Scrip. (iss. at 115) all paid E iv al "du ds is 123 —127 198 —127 T - 
800,000 Do. and Deb. Stock, Prov. Certs., all paid .. . 100 as у 103 —105 103 —105 T - 
40,000 | County of eet. Electric Lighting, Ord. 1—40,000 У 10 | 4% 4% 44% | 9; | 0—10 T T 
90,000 | Do. do. do 6 % Pref. 40,001 -  .. EL T- is 12 — 124 | 121 — 127 124 12, 
400,000 | Do. do. 44% Deb. Stock .. . e КЕИ war b ж e| Me —101 169 —112 T e. 
250,000 Do. do. 44% 2nd Deb. Stock kt  ..| Btock | .. e oe 102 —104 102 —104 1034 ^ 
70,000 | Edmundson's Electric Corporation, Ord. Shares зз * = 6 1% 7 96 61— б 61— d Gra 612 
70, 000 Do. do. 6 % Сот. Pref, . * Ps а Sa Us 6 — 6 — 6, 64 
800,000: | Do. do, 4% lst Mort, Deb, Sto. | 100 | .. .. T 106 —108 106 —108 108 ө 
91,000 | Kensington and Knightébridge Electric Ord, а | 6 10% 12% 2% 18 — 184 193— id} 121 - 
90,000 | o. do. do, 4% Debenture Stock .. | Btock T T 102 —104 102 —104 T e 
110,000 | London Electric Supply Corporation, Limited, Ord, .. és | 8 oo | ee 8% 2 d 2%,— Baxd T zm 
49,840 Do, do 6 % Pref, . Io ^g i # » bj— 7 bi- cix Кы t 
250,000; Do, do, do. 4 & lst Mort, Deb, Stock Red | Stock at” NT es 98 — 100 99 —101 1 1813 
100,000 | Metropolitan Electrio Supply, 1 to 100,000 . T | 10 | 71% 8% 10 96 193— 183 183 — 192 19 1 
71,106 | Do, до. 4 4%, Cum. Pref, 1—71,106, £8 paid. b * ＋ e 54 — — 6 63 ee 
230,000} | Do, do, 45 18% Mort. Deb. Stock x UNE по ee ‘a NE is 110 —115 110 —115 112 ba 
«60,0001 | Do do, Mort. Deb. Stack Red  ..  .. | Stock * i 86 — 98 97 — 99 954 gy 
250,000 | Midland Electric Corporation, 44% 1st Mort. Deb. = ы 100 * .. | 9 —100 98 —100 99 95$ 
10,852 | Notting Hill Blectrio Lighting е. ә К. M 6% | 6% | 1% 144 — 163 144— 15% z .. 
59,000 Do 4% Ist Mort. Deb. 100 » Е 102 —104 102 —104 2 EN 
40,000 | Bt. James' and Pall Mali Eleotric Light, Or. ВЕ T «^l 6 144% | 14496 1449 133— 144 pm 18: xd 13,7, 139 
20,000 Do. do, do, 1 Pref, 20,081 to 40,080 | 8 | os PE ix — 9 — 8}xd es és 
160,0001 Do. do do. ва, Deb. Stock Red .. | 100 | .. 8 SKANI Е 98 —100 р А» 
12,000 | Smithfield Markets Electric Supply, Ord, К 90 * oe 6 | 4% 4% o | 9— 8 9й— Ваха 5 Ps 
60,000 Do. do, do. 4% Deb. Stock .. Stock * T RE 79 — 88 xd 19 — fà Р? . 
65,000 | South London Electricity Rapply, Ord. А вө T 6 y 12% B 96 a 4d 4 4d 4,4 41 | 
100,000 | South Metropolitan Electric Light and Power f Ora. . * và 1 es M ee — 1 — 1 on oe 
60,000 (Late Blackheath and Greenwich 7 96 Pret, .. | 1 T Mg-— 1% là4— 143 ; T 
100,000 | Dist. K. L. Co.) 44% let Deb. Stock 100 . ee ; 107 —110 107 —110 1 1083 
80,000 | Urban Electric Supply, Ота, * jà » қ" oo | 6 As x 6 — 57 — 6,3 545 
80,000 Do. do. 5 % Cum. Pret, . e a 6 s: * Cue * 5 bat, 
200,000 Do. do. 44% 1st Mort. Deb. Stock Red : 100 de $e b. 105 —107 106 —108 |, 106 T 
110,000 Westminster Electrio Supply, Сас se e өө es 6 19 % | 184% 14% 1Р2— 18 13 — lid 1844 1 
98,141 о. do, 5 96 Cum, Pref, .. oe * Щщ б „ ( - 6%— 6 fà— 6 | 637 
| 
* Bubject to Founders Shares. 1 Uniess otherwise stated all shares are fully paid. 
ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RETURNS. 
| | | г? 
Fort- Receipts for | No. Fort- несе» for | No. 
Locality. ! night the of | Total to date, | Miles Locality. night of | Total to date. F: Miles 
ended. fortnight. | wks. open. ended. а wks. ; ug орев, 
ые | | ИРЕНА 
| | ! | i 
| | | | | | : | Pus $ 
| 4 £* 2 1 2: | * dies A £t i £ r| 4 5 | . 
Aberdeen .. Feb. 25 2,116 + 6 89 58,088 | + 5, 761 10 Cardiff ..| Feb. 18 88650 - 66 46 93,878 + 2,018 14 
Ayr ae 6:0 ee 97 25 | 841 M 26 : 41 19,949 T 572 1 е Carlisle . * »? 25 | 278 — 85 8 ! 1,168 — 209 | ee | ee 
Bath s e|» 25, 107 1 89 8 4,264 | + 468 | 19 ; Chatham and Dist. | „ 28 1,148 |+ 156 | 8 4,4] + 490 OMB + 8 
Birkenhead . „ 261 1,868 — 12 47 | 494184 — 818 1) Colchester „ 939 800 .. | 80 6,867 182 
Blackburn $3 i. uw Т = TOME - 134... ‘Cork .. " 25 „ 28, 851+ 716 8 8,676 |+ 222 99 j.. 
Blackpool „ W 612 + 54 47 | 45,012 + 6,179. РА... Darlington „ 25 9535 .. ЗӨ 7,464 js 47 Ss 
» —Fleetw'd , ,» 25 . 904 + 21 8 | 1,445 — B4 771 Darwen А 57 24 | 400 . 8 | 41 10,688 5 97 . 4:86 ae 
" — Lytham: , 328. 381— 5 17 21500, .. Th 7 Dundee „ 22 1,558 1+ 20 d | 44 
Bolton i TUE A 5,196 + 9] 48 86,997 | + 480 ' зб [is t Dover „ 18 109 + 1 7 1,162 — 68 33 
Bournemouth — ..| ., 22 | 1,144 Н 23 47 | 50,189 .. 1015... Dublin .. „ 24 68.488 „ 197 | ie 94,49) + 447 48 7 -1 
{Bradford .. , 18 388] + 864|.. | 203,495 ‘+ 29,545 64 | East Ham | „ 95] 1,979 |+ 81 47 | 88,973 |+ 1,814 Ө ФЕ 
Brighton sc „ 26 1,426 f 48 47 46,946 ve 1 IX Glasgow " „ 25 97,528 71.618 | 38} | 558,587 +27,088 75 + 8 
Bristol z . n M, 8694— 775. ' 23 bus Gloucester T „жа | rcu. um s MEL M ET 
| | | | ifax .. „ 2 2, 16 1+ 801 | 47 | 67,886 + 6,001 363 + 4 
| | | | | Huddersfield . » 25 | 2,900 + 187 | 47 68,445 + 4012. 95 _.. 
| | | | ull .. . n 96 | 4069 f 108 47 | 109057 % W 
Brit. Elec. Tras. Co. i | | | ога ; „ 11 888 + 90 453 20,127 + 1,009 | e 
DM | | Ilkeston : » 92 201 — 99/47 6.210 [ж 
Airdrie Feb. 17 396 75 10 7 1,368 — 10 Hpswich  .. : % 18 899 |+ 94 | 46 91,887 КА | 1909 
Barnsley .. „ 17 518 8 „. 1,008 | + Bj.. l|.. Isle of Thanet „ 95 463 + 10| 8 1,847 + 116 100 
Barrow .. ..|, 17 375 H 62 | „ 1.21 683 Kirkoaldy ; b 886 — 4 | ar E ТЕ 
Birmingham (City) .. 17 |;10,928 + 459 | , 185.752 + 76 31 Lan'kshire Trm. Co. „ 28. 1,2299 f 149 | 8 4,996 / 364 | 8 | 5 
Birmingham (Mid.) ,, 178.522 + 518 „ | 111,268 | + 1,988. Leeds . И „ 24 | 10,69 |+ 910 | 48 | 278,489 +15,659 +84 
Devonport » 17 810; - Ti, 2,981 — 98| 5 |. Leicester „ 25 | 3,608) .. 8 | 13,899 ge M. 
Dudley—Sto'rb'ge: „ 17 | 1,558 |+ 67) „ 4,996 | + 73 : Liverpool „ 18 | 19,802 |+1,074 | 7 | 68,660 |+ 2,156 | 108 
Gateshead. . „ 17, 1,755 |+ 48) „, 5,89 + 101110 |+ 2 || L.C.C. „ 11 | 25,417 |+6,988 | 494 | 575,479 +198, 601: fü +78 
Gravesend, N’fleet| ,, 17 977 — 47 „, 1.249 — 183 Lowestoft . „ 95 288 |— 14 d 
Gr'n'k, Pt. Glsgw „ 17 803 + 184| ,, 8494 + 907 7 Manchester .. „ W | 22,029 71, | 47 | 570,885 ! + 95,858 um + 183 
Hartlepool e|» 17 484 — 3) ,, 1,616 — 98|.. |. Newcastle „ 25 7067+ 307) .. M 17 
Kidderminster „ M 188 — „, 608) — 7 tNewport w 18 481 + 43 20 10,105 |+ 1,846 | 144 | +1 
Merthyr .. ..! 5, M 857 — 22 „, 1, 107 — 97 Oldham „ 26 2,663 |+ 591 47 | 60 + 4 1 
Metropolitan. , 17 ;3,999 1.817 ,, 13,046 + 5,792 |.. |.. Plymouth с; ia MEME M v е 
Middleton . , 17 ir 7, 1,755 | 15089 Portsmouth .. „ 95 | 9,625 — 19 48 | 88,494 |+ бао ЕТ ' 
Oldham — Ashton „ 12 963 + 28, ,, 3,28: + 7) в |.. tReading » 16 545 |-- 18 46 99,264 145 
i „ 17 | 200 — 11 679 |— 47|.. |.. | Rochdale „ W 777+ 687 48 | 12,608 aw +103 
Poole "9 17 481 pn 8 » 1,454 == n ee oe Salford тж [I] 20 7,665 + 429 45 188,094 t 9,150 | BO | 
Potteries .. „ 17, 8,278 ;+ 85 „, 10,999 | + 290| 283 Scarborough „ 18 198 ys 7 єз tne 
Rothesay . » M 86 + 10 „ 800+ 95|.. |.. Sheffeld .. | „ 96, 8,696 |+ 811 | 48 | 299,710 |+ 6,008 96} +13 
Sheerness . » 16 110. 17 „ 9347 T 500 Southampton . „ 21 1.557 — 143 47 | 45,024 — 9,696 1 А 
Southport | » 27 473 |+ 18 | „ 1,618; — 80 Е Southend-on-Sea ‚29 441 — 4/47 | 16,146 + 1,510 | M 
South Staffs. „ 17, 140 — 58 „ | 4,831 — 895 ni = 3 Stockport а s 17 868 |+ 118 | 46 | 25,064 |+ 8,488 | 114 71 
Swansea ‚» 17, 9832 — 9| „ , 8002 — 85) 54|.. Sunderland „ 19 1.0% + 18 47 | 57,968 |+ 1,479 %9 +! 
Taunton »„ 1 Tm — Mj, 9871 — 47|.. |.. || Tyneside .. „ 2 65+ 06 8 | 2477 f 317 89 
Tynemouth „ 17 842 — 65 „ 1.145 — 217 +Warrington „ 2 990 + 392,47 15,018 + 58 7 
eston-s-Mare ..| ,, 15 Mit 11 „. | 178 Nj. |.. West Ham .. . „ 98; 1193, .. 52 50,9999 91 02 
Wolverhampton D. „ M 707 |t 42 „, 2,294 + 96 103 +8 Wolverhampton „, 15 1,871 + 506 |... vs ©» : 
Worcester. „ 171 016 - 3L! ,, | 1698/4 63|.. |. | | | | | 
Wrexham. „% 17 ame 7 „% 32 т . | | | | | b 
Yorks, Wool. Dist. „ 17 1,189 + 16 „, 8,74 + 493 8 ... | | | 
| | | | | 
| | XE Cen. London Riy. | Feb. 25 | 14,440 + 300 | 8 57,689 (+ 118! 6... 
| | | | ty & S. Lon. Rly. „ 26 5, 814 > 4900 9 ; 27,815 |— 1,674 | 6... 
` | ' | | ublin-Lucan Rly. » 24, 183 ag 8 799 + 10, 7 
Burnley .. . Feb. 25 % 10 1% || 9. N. and City R " 25 3,253 1,513 12,0 у, 
F . „ 96 4 1 47} 15,995 | Aa. L'pool Overh'd R y е 26 | 3,849 — 100 8 19,189 — 512 | 6:6 .. 
Bury .. | | КЕЕ +» 0e ee || Mersey Railway » = 3,183 + 297| 8 , 12,867 + эп 4%. 
t ‚ : | ў 
| Я А 
= Ж o do d.d | NM MM NE 
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Compared with the corresponding period of 1904. t Includes horse and other receipts. 


. 1 One week only. 
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METAL MARKET. 
Fluctuations in February. 
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Imports of сла Electrical Apparatus.—The 
imports of foreign electrical goods and apparatus imported into 
this country during January last, acoording to the абзар just 
issued, reached a total of £76,396, which contrasts with £86,236 in 
December last, and £74,674 in the first month of 1904. 


INSTITUTION OF ELEOTRICAL ENGINEERS. 


SOME POINTS ON THE SELECTION OF ELECTBIO 
CABLES. 
By Lr. B. ATx1wsom, M. I. E. E., and C. J. Bzavzn, A. M. I. B. E. 
(Abstract of Paper read at Manchester, January 31st, 1905.) 
(Continued from page 333.) 


Тнв permanency of such dielectrics as vulcanised bitumen is, of 
course, an important element; it is by many thought that they are 
absolutely permanent, but they are во only relatively, as they all 
contain elements affected by various external agencies The action 
of the air gradually tends to oxidise and harden sach compounds, 

particularly if they contain free oils or other oxidisable materials. 
Acids met with in mines, alkalies in works of various sorte, and some 
soils acting on other elements of the composition, have other effects. 

To ascertain the effect of various reagents representing actions 
likely to occur in practice, the following were chosen :— 

1. Copper sulphate 10 per cent., Со80,59,0, 

2. Ferric sulphate 10 per cent., 'Fe;(80,);. 

3. Ferrous sulphate 10 per cent., Fe80,7H35. 

4. Bulphurous acid, saturated solution S0. 

5. Hydrochloric acid 10 per cent., actual HOL. 

6. Sulphuric acid, Н,80,, 10 per cent. by weight. 

In these solutions the three typical samples, A, B, O, were 
exposed for five day». 

Bolntions 1, 2, 3, 4, practically had no effect on any sample; in 5, 
sample B became somewhat harder ; in 6, all were slightly hardened, 
most markedly in the case of B. Care must, therefore, be used in 
adopting such cables, particularly class B, where acids are expected 
to be met with. 

Oxidising agents were next tried as follows:— · 

Osonised sir, containing 0°4 per cent. O, O by volume, 17 daye’ 


exposure 

A and О. Buperficially hardened. В. Oonsiderably hardened as a 
whole. 

Hydrogen dioxide (10 per cent. Н.О,). Five days’ exposure. 

A. Moderately hardened as a whole. B. Slightly more hardened 
than A. O. Only slightly hardened. 

Chromic acid (10 per cent. CrO,). Five dayè exposure. 

All the samples were attacked. Sample C best withstood the 
action of the chromic acid. Samples A and B were most severely 


attacked. 

Ohromic acid (0:5 per cent. OrO,). 17 days’ exposure. 

A. Bomewhat ened as a whole. Surface not much more 
affected than body of material. B. Hardened through the mass. 
O. Superficially hardened. . 

Potassium permanganate (2 per cent. K,Mn;O,) and sulphazic 
acid (1 per cent. H:30,). Five days’ exposure. 

A and О. Little affected. B. Somewhat hardened. 

Potassium permanganate (2 per cent. K;Mn4,0$) and caustic soda 
(1 per cent. NaOH). Five days’ exposure. 

All samples were severely attacked. 

- The action of alkalies was next tried. 

Oaustic soda 0:5 per cent. NaOH. 

A and B. Somewhat attacked and softened, became hard and 
friable on washing and drying. С. Ditto, recovered fairly on wash- 
ing and drying. 

Sections were cut as thin as possible at ordinary temperatures, 
and then sqaeesed out between glass slips till they were thin 
enough for microscopic observation. The resultant films were 
examined, photographed, then exposed to the action of the reagent 
and again microscopically examined and photographed. 

The following are Mr. Blount’s notes of the microscopical obser- 
vation of the effects of various reagents on the samples: 

Bulphuric acid (10 percent. H,3O,). One day. . 

A. Considerably thinned. Theattack not uniform, В. Attacked 
unevenly. С. Evenly thinned. 

Hydrogen dioxide (10 per cent. Н.О). One day. 

A. and C. General thinning, slight differentiation. B. Bome thinning, 
considerable selective attack. 

Ferrous sulphate (5-per cent. FeSO,7H4,0). One day. 

A and С. Blight uniform thinning. B. Section slightly thinned, 
some selective attack. 

Chromic acid (1 per cent. С:О,). One day. 

A. Uniform change of structare. В. Considerably thioned. O. 
Very slightly thinned. 

Caastic soda (10 per cent. NaOH). One day. 

A. Specimen shrunken, В. Marked selective attack. О. Very 
slight thioning. 

The resulta of these ments show how certain agents not 
only have a surface action gradually thinning the insulating layer, 
but may, by selective action, be penetrating the mass. This latter 
effect would, of course, be enormously increased with cables carry- 
ing continuous currents and having earths оа the circuit, on account 
of osmotic pressure forcing the chemical ions through the dielectric. 
Buch action would be, in some degree, the equivalent of electrolytic 
action in lead-covered cables. This is worthy of note, as the free- 
dom from such action is claimed as one of the strongest points in 
favour cf the vulcanised bitumen type of cable. 

The conclusion forced upon one is that to attain maximum 
efficiency in every respect, vulcanised bitumen compounds must be 
designed, made and applied with the greatest ble care. For 
instance, physical properties (such as resistanoe to decentralísation) 
must not be obtained by the sacrifice of chemical inertness. 

Fibrous Dielectric, Waterproof Sheathed.—This class of cable is 
cheap, and if well constructed of good materiale, is very efficient. 
Its high dielectric strength and low specific ‘capacity render it 
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eminently suitable for extra high-pressure work, and it can be 
designed. (by saitable adjustment of the ingredients of the impreg- 
rating compound) to give a high insulation resistance without 
(contrary to popular ideas) any deterioration of the dielectric, 
‘physically or mechanically. Such dielectrics have rather high 
temperature coefficients, and therefore engineers should be careful, 
in specifying insulation resistance, to state the corresponding 
temperature also. 


e are able to show in fig. 4 a curve illustrating the variation of 


insulation with temperature. This shows roughly the order of such 
variation on a well-known type of'paper cable. 
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It will be seen from the diagram that a paper cable which gives 
an insulation resistence of 500 megohms at 60° F. would only give 
100 megobms at 79° F., this being approximately equivalent to a 
variation of 10 per cent. per degree F. 
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The weak point of thie class of cable is that, however well the 
fibrous material is impreguated, it is always liable to more or less 
readily take up moisture from the atmosphere, whereby its insulation 
resistance is reduced, Hence the necessity of covering with a water- 
proof sheath of metallic or non-metallic composition. 

A few words as tothe protection of the dielectric when the paper 
is exposed for jointing, or trimmed for connection, may be advisable 
here. On comparatively smali jobs, suitable terminal ends are often 
omitted, pure rubber, or proofed tape, or both, being frequently 
substituted therefor. Even in making joints, materials which are 
not waterproof for electrical purposes, are often used. Care should 
be taken that only such materials as are non-fibrous, and can be 
made homogeneous, should be used. 

e The fibrous materials generally used are of two classes, vis., paper 
and fibre, the latter being usually jate or cotton, applied in the 


form of yarns, and afterwards impregnated. The former usually 
consiste of Manilla paper, and comprises the great majority of cables 
which are now made wit^ fibrous materials. ex. d 

The oils used are generally resin oile, or mixtures of, resin" and 
resin oils, while Messrs. W. T. Glover & Co. use a compound made 
from oils called Diatrine." - э, 

Engineers usually content themselves with specifying that pure 
Manilla paper must be used in their cables. Manilla paper," toa 
paper maker or m'rcbant, means a certain class of paper, in which 
one mill may make a dozen or more different grades, at prices vary- 
ing from 6d. to 3d. per lb. Only two or three of the dearest of 
them are made from pure Manilla fibre. 


Fig, 6.—EsPARTO Grass. WU 


A combination of factors bas resulted in large quantities of paper 
cable being sold and used in the past, containing small proportions 
of Manilla (and in many cases none at all), and large proportions of 
straw, esparto, chemical wood, and even mechanical wood. Samples 
of Continental and American cables have been examined, in which 
cbemical and mechanical wood papers were used entirely, and some 
German makers bave gone so far as to maintain that chemical wood 
is preferable to Manilla. 


Fic. 7.—8TBAW. 


Tbe chief disadvantages of the introduction of straw, grass, or 
wood fibres in place of Manilla are as follows:— 

(A) Lower dielectric strength and insulation resistance, and 
higher capacity. | 

(B) Deterioration in strength aud elasticity of the paper wher 
heated continuously or intermittently, and consequent brittleness. 
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(С) Danger of rotting in course of time, through the action of. 


residual chemicals. 

(A) 16 has been amply demonstrated by comparison of cable for 
10,000- volt working pressure of a first-clasa British firm, made with 
pure Manilla paper, with foreign cable, made for the same working 
pressare, &o , the paper insulation of which contained chemical and 
mechanical wood only, that 70 por cent. greater thickness of the 
wood paper was required to obtain the same dielectric strength as 
the Manilla; and that even at the increased thickness the capacity 
of the foreign cable was not so low as that of the British cable ; the 
ed specific capacity being about double that of the British 

e. 


Fig.6 shows esparto. The fibres are generally smooth, cylindrical, 
and uniform in diameter; the central canal is very small. Oa 
examining the paper containing the esparto under the microscope, it 
will be found to contain, in addition to the fibres, a certain number 
of serrated caticular cells which are very characteristic. 

Fig. 7 shows straw. The chief features of the fibre are generally 
similar to those of espsrto. The pulp will also contain a number of 
serrated cuticular cells of more varied shapes and dimensions than 
those of esparto. A further distinctive feature of straw pulp is the 


presence in it of a number of loz2nge-shaped cells derived from the 
pithy matter attached to the inside of the stem. 
Fig. 8 shows chemical wood. The fibres are broad, flattened and 


Fic. 8.—CnBEMiICAL Woop. 


(B) The extent and rapidity of the deterioration of woody papers 
umder the influence of heat is shown in fig. 5. 

It will be seen that the atreiigthe of 1, 2 and 3 at the commence- 
ment of the tests were, 7:9, 8'4 and 5°9 kg. respectively. At the 
end of 12 hours the breaking strengths were 67 kg. for the Manilla 
paper, 3°75 kg. for the chemical wood paper, and only 2'8 kg. for 
the chemical and mechanical wood paper. 

The curves shown represent the average results of about 100 
separate tests on each class of paper, in some experimenta carried 
out by one of us some years ago. 

(C) The occlusion of the chemicals used in the preparation of 
straw, esparto, and wood fibres by the fibrous material is well known. 
The reason why this does not occur in carefully made Manilla is that 
the latter can be prepared with very little chemical treatment, and 
for cable purposes without bleaching, whereas in the former, very 
severe and drastic chemical treatment is necessary, and it is practi- 
cally impossible to free the fibre from every trace of the reagents 
used. 


Fic. 9.— M EoHANICAL Woop. , PS 


Appendix 2 includes a specificationtfor paper, which should safe- 
guara the interests of the buyer. 

The matter of testing paper for admixture with the woody classes 
of fibre is quite simple. The preparation merely consists in ex- 
tracting the iosulating material with a solvent ruch as bensol, 
boiling the paper in a weak alkaline solution, washing with water 
and teasing out the fibres with needles, and mounting in the овоа! 
way in glycerine, or in a special reagent which by its differential 
action on various fibres colours them distinctively according to the 


ae to which they belong, thus aidinglthe,identification described 
ow. | 


Fig. 10.—Mani.ta. 


smooth, with truncated ends, and are characterised by the presence 
of numerous pitted vessels in the fibres. і 

Fig. 9 shows mechanical wood. The fibres are similar to those 
of chemical wood, but seldom appear in their entirety, owing to the 
severity of the mechanical process which they have undergone. 
The pitted vessals are frequently even more marked than in the 
case of chemical wood pulp. 

Fig. 10 shows Manilla. The fibres are smooth and regular, and 
have a wide central canal, though this is sometimes not very dis- 
tinctly marked. They are entirely free from any of the charac- 
teristics noted in the case of the above-mentioned fibrer, such as 
pitted vessels or serrated cuticular cells. 

It will thus be seen that the characteristic forms of the fibres to 
b» specially avoided are very definite and easy to identify. 

The impregnating compounds used by different firms vary con- 
siderably. From an electrical point of view they should be designed 
to have the highest possible dielectric strength and specific insulation; 
the specific inductive capacity should approach as nearly as possible 
to that of the fibrous material. As regards consistency, it should 
be plastic but not fluid. 

| (То be concluded.) 


THE VALUE OF OVERHEAD MAINS FOR ELBOTRIO 
DISTRIBUTION IN THE UNITED KINGDOM. 
; By G. L. ADDENBROOKR, 
Тнв discussion on the above paper was opened on the 23rd 


ult. by Mr. J. Gavey, who expressed the opinion that the present 


was an appropriate time for bringing forward such a subject. He 
had several questions to ask the author in regard to the varying 
cost of overhead mains for different voltages; were the figures inclu- 
sive of wayleaves or diversions, and were more than three wires 
included оп а pole line? Не referred to a transmission line at 
Milan where 18 wires were used, in six groups of three each ; 
normally, all the above wires were in use, but half were sufficient 
to carry the load, so that the other half could at any time be 
repaired. He thought that the cost of doubling an underground 
transmission line would not be so high as the autbor suggested, at 
any rate, if ducts were used and spares provided. Та England the 
telegraph and telephone lines occupied the sides of the highways, and 
three-phase transmiesion lines, if in proximity, would cause induc- 
tive disturbances, The Valtellina Railway authorities had incurred 
considerable expense in connection with the above, but their trans- 
mission lines were not spaced well; the Milan transmission wires 
were symmetrically placed, and the groups of wires were rotated, 
as a whole, at intervals along the line, thus neutralising inductive 
effects. He went on to refer to the obstruction usually offered 
to the erection of overhead lines; local authorities and private 
individuals being too frequently unreasonable in their attitude. 

Mr. R. В. Ровтнвім, referring to the North Wales Power Co.'s 
scheme, taid that ite existence absolutely depended on the use of over- 
head transmission. It had powers to transmit some 10,000 H.P. at a 
pressure of 10,000 volte, and in some places the routes lay along 
public roads. About 60 miles of overhead wires were being put up, 
at a total cost of £40,000, as compared with a probable cost of 
£150,000 if placed underground. On the railway connected with 
the scheme, the overhead transmission line ran parallel with the 
railway and (in acoordance with Board of Trade stipulations) 2 pole 
lengths from the trolley line. At Valtellina, the 20,000. volt trans- 
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mission lines were on the same poles as the trolley wires; they had 
had no accidents, while the N.E. Railway, on ite third-rail system, 
had had many. The North Wales Оо. bad experienced no trouble 
with either the Post Office or the Board of Trade. 

Mr. C. P. Spanxs expressed the opinion that the author was 
‘hardly fair in blaming legislation for the poor progress made in 
overhead transmission work in this country. Like other nations, 
‘we started to distribute by means of overhead wires in the early 
days of electric lighting. In 1888,an Act of Parliament required 
that overhead distribution should be discontinued, and as this over- 
head work was in the towns, the probibition seemed justifiable. The 
real veto under the 1888 Act was that of tbe local authority. Uader the 
Pewer Companies’ Bills, permission could be obtained to put up over- 
head wires if desired, but apparently the companies had not moved 
intbe matter. In hisopinion, wayleaves were the greatest difficulty 
in connection with overbead work, and the solution was to utilise the 
main roads, avoiding P.O. routes. He had recently erected some 
miles of overhead transmission, and experienced little difficulty in 
the matter of wayleaver. 

Mr. Н. M. Kensrr, discussing the question of wayleaves, said 
that one obstructionist might result in altering an entire route. 
Poles were a nuirance in tbe centre of a field, especially if the latter 
were а ploughed опе; and tbe rent asked might bo as high as £1 per 
pole, with an average of about 8s. per pole. 

Mr. A. BLOEMENDAL referred tothe many difficulties encountered 
in this country in connection with overhead transmission work. He 
instanced the case of a colliery installation which was abandoned 
owing to the promoters not being allowed to utilise high pressure 
aud overhead transmission. In Northern Bohemia, both the above 
were in general use by colliery owners, r ad crossings being pro- 
tected by netting, and telephone and tec graph circuits by fuses. 
In his experience he had only once com> across à breakage of an 
overhead transmission wire, and no damage resulted. In a 
Continental transmission with which he was acquainted, the line was 
34 miles in length, and the working pressure 21,000 volte, bat only 
three transmission wires were used. There had only been one 
accident on this line, and that was due to a sparrow fiying into a 
lightning protector and causing a short circuit. In practice he 
found the Warts type of lightning arrester very successful, and 
trials of a horn-type arrester with magnetic cut-out were also 
favourable, The author’s reference to the protection afforded to 
overhead lines by the law, was very interesting; in a case on the 
Continent, he had found it more efficacious to refer defaulters (who 
were mostly juvenile) to the parson and schoolmaster, rather than 
to the policeman. 

Mr. F. Poor nr, after reading the paper, formed the conclusion that 
there was a bad time in store for cable makers; there would, 
however, still be distributing networks in the more populous places 
and in small towns, which, but for overhead tranemission, would not 
be inta position to obtain a supply at all. He considered that 
faults in overbead lines would be much more easily repaired, even 
if there were more of them. The unsightly appearance of a pole 
line was usually a very serious objection, as the Post Office authori- 
ties had found ont recently, when trying to put up a telegraph line 
through Epping Forest. He suggested that pitch pine poles would 
lact as long as creosoted ones, and look far better; the creosoted 
poles could not be painted, as suggested by the author. 

After a few remarks from Mr. LEON GASTEB, 

The author replied to the discussion. The variation in cost with 
different pressures, referred to by Mr. Gavey, was due to insulators, 
fittings, &c., and higher poles. The tables given in the paper were 
for three wires on one pole. He found that a large proportion of 
such lines only had three wires and depended on them, but they 
could add extra wires very cheaply if wanted. In connection with 
a Bouth Staffordshire coal mine, in which he was interested, it was 
desired to take a supply of energy from a power company, whose 
mains lay some half a mile away. The company asked some £400 
and an interest guarantee for making the connection (which was 
for 100 xw. in the first instance), and this cost would probably be 
doubled when further power was required. The author compared 
this with the cost of a pole line, greatly to the advantage of the 
latter. In America it was the habitual practice to run telephoné 
signalling wires on the same poles as the transmission lines, and no 
trouble was recorded from induction or other electrical causes. In 
connection with Mr. Portheim's remarks, he was surprised to hear 
that н.т. transmission lines were allowed on the main roads in 
Wales. Despite Mr. Sparke’s views as to there being a mistaken 
sentiment in the paper, he affiemed that there was strong resistance 
on the part of the В. of T. to overhead transmission, on principle, 
and when it came to putting things into practical form. In the 
matter of wayleavee, it should be noted that spans of 150 or more 
yards were now easily obtained with stranded cabler, and this, of 
course, decreased the number of poles very much in comparison 
with the earlier lines. Alaminium he did not think suitable for 
long spans on account of its poor tensile strength. 

After a few remarks from the author on the laws of expropriation, 
Mr. PATCHELL moved a vote of thanks for the paper, suggesting 
that, after reading it, the local authorities might come round 
15 the conclusion that the public roads were made for overhead 

ea, 


Customs Duty in France.—It has recently been de- 
cided to levy a duty on electric measuring instruments introduced 
into France. The duty is established in the following manner :— 
Above 2,000 kg., 35 fr. per 100 kg.; from 1,001 to 2,000 kg., 40 fr. 
per 100 kg.; from £01 to 1,000 bg., 45 fr. per 100 kg.; from 1 to 
200 kg., 60 fr. per 100 kg.; less than 1 kg., 75 fr. per 100 kg. 


THE PROPOSED ELECTRICAL EXHIBITION. 


AT the Hotel Cecil, on Monday afternoon, & meeting of 

tives of electricity supply oomps*nies and municipal electrical 
undertakings was held. Mr. W. H. Patchell (Charing Oross and 
Btrand Electricity Supply Corporation) was elected to the cbair. 
In the couree of his opening remarks, Mr. Patchell said that he had had 
a good deal to do with the exhibition movement. It had been felt that 
the Institution of Electrical Eogineers hsd not done wbat it ought 
in the matter. He was not speaking on behalf of the Council, bat 
the Council was a*ked last autumn from four different quarters 
whether it would support an electrical exhibition. Its reply was 
to the effect that it did not see its way to recommend the Institu- 
tion to extend its patronage to an exhibition promoted by a single 
individual, or group of individuals, working with a view to private 
gain to themselves. Later, after meetings at his (Mr. Patchell’s) 
office, it was thought that an electrical exhibition depended mainly 
on the exhibitors. They, as supply engineers, were very keen to 
get an exhibition. The pulse of tbe supply companies was felt, bat 
they did not quite know how the municipalities stood in regard to 
the matter, though it wae considered that they could bay a 
few thousand tickets, and send their ratepayers up to the 
show. There was no hesitation as to an exhibition being neces- 
вагу —а really big or epocb-marking опе. The object of this 

was to hear from the Electrical Manufacturers’ Association how the 
matter stood with them, and just what sort of support they wanted 
the supply engineers to give. 

Mr. Davenport, the secretary of the National Electrical Manu- 
facturers’ Association, then explained to the meeting that he kaew 
nothing about electricity —һе only knew business. There would be no 
promotion money, and if there were profit a part of it would be 
returned to the exhibitors and the remainder handed over to a 
benevolent fund. They thought that they should be helped by the 
supply authorities in the form of donations—or in some other 
form by those who were afraid of surcharges by the L. G. B. А 
number of manicipal and other engineers had w to say that 
they favoured the idea of the exhibition because they believed it 
would benefit them, and one Council had made up its mind to drop 
a small proposed exbibition in order to tak» part in the large one, 
as it would have a lasting benefit for the electrical industry. None 
of the correspondence threw cold water on the project. After 
farther commente from Mr. Davenport, | 

Mr. Patchell asked whether the, heavy manufacturers showed 
signs of exhibiting, or only small ones? They, as supply engineers, 
must, presumably, ran the risk of private installation plant bsing 
shown. Was itto be а consumers’ show or otherwise? | 

Mr. Олувнровт said that the big firms were coming in. Seventy, 
including some large firms, had already done so. The purpose of 
the meetiog was to get financial help, for the managere must not 
feel that they were spending money out of a loss. They must bave 
plenty of money; £3,000 would be sufficient, either in ticket money 
or some other form. In regard to the proposal that one member of 
the executive should be a representative of the electrical Press, at 
the request of the Press that nomination had been withdrawn, and 
it was now suggested that it should be given to the Municipal 
Electrical Association. | 

Mr. FoLLER (Fulham) said that there was a difficulty of getting 
any municipal money spent for this pur because of the question 
of surcharges; but it might be possible to spend the money on 
tickets, and charging it up as advertising expenditere. A later 
speaker suggested charging the tickets to stationery, a remark 
which called forth the rejoiuder that no doubt the supply representa- 
tives would be able to fiad some way or other out of the difficulty. 

Mr. СоттТАм (Hampstead) thought it would be difficult to get 
blood out of a stone when they bad the L G.B. behind them. His 
own Committee had discussed the question of a local exhibition, 
bat they could net get a suitable hall, and they said that they had 
not power to vote any money whatever. Whether they bad power 
to vote money for tickets he did not koow. 

Mr. Baynes (St. Pancras) said that his Council would support the 
idea во far as they could legally do во. They had decided to hold 
an exhibition of their own, but he did not think that they would 
now carry that into effect. : 

The Dover engineer said tbere had been no opportunity of sub- 
mitting the matter to their Couacil, so that he could not pledge their 
support in any way. An exhibition was very desirable, bat he 
could not get away from the fact tbat they were away from London 
a little distance, and he could not see how they were going to get 
any great benefit from it as compared to a local exhibition. A 
local exhibition might be visited by anything above 20 per cent. of 
their ratepayers, bat an exhibition in London woald be anything 
below 1 per cent. If Dover people came up to London they might 
seo some nice effects and exhibite, but they might naturally consider 
that these things were all very well for London, but we cannot do 
them in Dover." Their own local exhibition from their own local 
supply would show them what they were capable of doing in their 
own houses. 

The meeting then proceeded to the election of the supply repre- 
sentatives on to the committee, and the following was the rusult :— 

Mr. Cunliffe Owen, of the Metropolitan Electric Supply Oo. 

Mr. W. Н. Patchell, of the Charing Cross and Strand Oo. 

Mr. В. Dobson, of the 86. James’ and Pall Mall Co. 

Mr. B. W. Baynes, of Bt. Pancras. | 

The municipal works will also be represented, as already stated, 
by the M.E.A. representative. Є. 

It was announced that the exhibition will take place from 
September 24th to about the same date in October. , 

The Secretary of the Manufacturers’ Association will shortly be 
communicating with supply station authorities, stating the 
of the matter, and asking what support they are prepared to give. 
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THE CONVERSION OF A TELEPHONE 
EXCHANGE FROM THE MAGNETO TO 
THE CENTRAL BATTERY SYSTEM. 


— 


Br B. 8. COHEN. 


(Continued, from page 291.) 
Wiler the exchange is under construction, tbe outside 
engineering and the instrument-fittiug departments will be at 
work. | 
The work to be done by the former will vary according to 
the existing conditions. If the subscribers’ lines are already 
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underground, it will merely be necessary to 
divert the ducts and cabled into the new 
premises, making the diversions in such a 
manner that the existing cables leading 
into the old exchange are teed or looped 
into the new cables, and can be cut away 
from the latter when the change-over 
is effected. | 
И the system ів an overhead опе, and 
owing to wayleave difficulties it. is quite 
impossible to put the wires underground, 
then the only alternative is t put as many 
of the open wires as possible into aerial dry- 
core cable. BU | 
For underground work, the modern 
is to use cables with a large 
number of pairs, 306 -pair cables, and 
considerably, over, being quite commonly 
used. For conduite, glazed earthenware 
pipes, laid in cement or cement blocks, 
are urge the most satisfactory. 
д distribution үш 5 
underground cables to the subscribers’ 
offices, is generally effected by mios - 
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roperly-designed system the 
aim should be to keep the length of "iie open distributing 
wires to a minimum consistent with reasonable expenditure. 
With an underground system already existing, the new cables 
will be either looped or teed in, the method adopted depend- 
ing on the distance between the old and new exchanges, and 
the position of the new exchange with respect to the heaviest 
cable routes. | 
^ Figs. 4 and 5 show arrangements of the cables generally 
adopted when the new exchange is quite close (within a couple 
of hundred yards of the existing one). In the first arrange- 
ment tee joints are made, and in the second the cables are 
looped in. It will be seen from the drawing that the opera- 
tions at the change-over are simple, it merely being necessary 
to disconnect the old exchange by inserting 
wooden plags into the test jacks.- The old leads 
can be cut away after the opening of the new 
exchange. When fig. 5 is adopted, the old 
exchange can be immediately disconnected by 
cutting away the temporary cross-connections at 
the new exchange, and the old cables can be 
recovered without interfering with the live cables. 
With the teed-in system, however, the live teed 
joints have to be stubbed. On the other hand, 
the looped-in system is not so economical in 
cable. Farther details of the change-over will be 
described later on. When the new exchange is 
some distance from the old one, and is on the 
heaviest side of the routes, as it should be if 
ite position is an improvement on that of the old 
exchange, & modification of the loopiog-in method 
must be employed. 
Fig. 6 illustrates this method. The cables 
passing the new exchange are cat into and cables 
leading both in and out are brought on to the 
main frame. The subscribers to the right of the 
new exchange have thus had their lines short- 
ened and the lengths of cable between the old and 
. new premises will be used temporarily for main- 
.teining the circuits through to the old exchange, 
and when the change-over is made are available 
for bringing in the circuits to the left of the new 
exchange. To illustrate this, two lines are shown 
on the drawing, viz.: Nos. 840 and 300, of 
which 840 is assumed to be а subscriber to the 
right of the new exchange, and 300 is one to the 
left of the old exchange. The cable carrying the 
line in from 840 is terminated on a pair of 
horizontal terminals on the main frame in the new 
exchange and cross-connected to the pair of 
arresters in connection with No. 840 line inside 
the new exchange, and it is assumed that the line 
out from 840 to the old exchange will be ' 
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ultimately used for bringing in No. 300 tothe new exchange. 
This line out is terminated on another pair of terminals, and 
croes-connected to 300 line inside the new exchange. In 
order to keep No. 840 working until the change-over takes 
place, temporary cross-connections marked a and в are run, 
connecting the line-in to the line-out. Now turning to the 
old exchange, the working test jacks and arrester in con- 
nection with lines 840 and 800 are shown, and an additional 
test jack, c, which is a temporary arrapgement, is also shown, 
wired to both 840 and 300. A wooden insulating plug is 
inserted in this test jack, and it will be seen that, when 
the plug is withdrawn, 300 and 840 will be connected 
together as far as the old exchange is concerned. 

When the change-over takes place, the insulating plug 
is withdrawn at the old exchange, and the temporary 
wires A and в, which are of a different colour to the per- 
manent wires in order that they may be readily identified, 
аге cut away in the new exchange; 300 and 840 will 
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then be working through to the new exchange. The 
permanent connections are also shown in fig. 6. It will 
be realised that great care must be taken in planning this 
method out. The leading-in cables from the pothead joints 
to the horizontal side of the main frame are generally 
made up of 22 S. W. G. wire, insulated with a combination 
of silk and cotton, and p by а lead covering. 
They are made with a similar number of pairs to the cables 
to which they are joined, and are very compact; thus the 
306-pair size is only 2 in. overall diameter. 
(To be concluded.) 


SPORT Tramways.—About the middle of Januery the 


cable-car was run here, and the electrio cars were introduced ор 
section. 
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THE FUTURE OF RAILWAYS. 


By PHILIP DAWSON. 


(Continued from page 288,) 


Advantages of Electric Traciton.—In addition to the fact 
that tbe high acceleration demanded for the proper 
operation of suburban traffic can only be obtained from the 
use of electric power, there are several further advantages 

by the modern method of traction which render it 
greatly superior to steam haulage. Steam trains have to 
carry their own power, i. 6., a locomotive must not only be 
able to haul a certain weight of train, but it must carry coal 
and machinery to consume the sáme and convert ite heat 


energy into tractive energy en routa, and a steam locomotive . 


is а most uneconomical instrument for transforming heat 
into work for traction purposes. This adds to the weight 
of the train. and greatly increases the weight 
to be hauled per passenger. Оп an average it 
will probab:y be found in the саве of suburban 
trains that the locomotive weighs over one- 
third of the total useful weight of paseenger 
coaches hauled. 

In the electric system the heavy locomotive 
is replaced by a comparatively light motor-car, 
and energy is generated under the most 
economical conditions at a central power station 
from which it can be transmitted many miles 
with but slight logs. 

The wear and tear of the permanent way, 
particularly at junctions, is considerably less 
with electric than with steam traction, as the 
former obviates the rolling and pitching 
which occur with steam locomotives due to the 
movement of their reciprocating parta. 

Electric trains with two or more motor- 
cars on the multiple unit system have the great 
advantage of distributing the weight of the 
train more evenly over the track, and the 
Jarger number of driving axles lessens tbe 
load on each driving wheel. A steam loco- 
motive has to be heavy enough to give sufficient 
weight on the driving wheels to haul the 
heaviest trains up the steepest gradients at 
the highest required speeds. This concentra- 
tion of the weight is very detrimental to the 
track, and the bad effects are accentuated by 
the pounding action caused by the reciprocating 
motion of the engine. 

For the same weight on the driving wheels 
an electric motor can exert a much greater 
tractive effort than а steam engine. This is 
because the electric motor exerts a constant 
torque upon the driving wheels, whilst the steam 
engine does not. In the case of steam loco- 
motives the ratio of the maximum tractive 
effort to the weight on the driving wheels 
is not much above 16 per cent., whereas 
experience has shown that with electric traction 
the tractive effort may be 25 per cent. to 30 
per cent. of the maximum load. 

The cost of operating electric trains, as 
compared to steam trains, can be reduced by 
taking advantage of the fact that only one 
man is required, that is to say, only a driver instead 
of both a driver and a fireman. The Board of Trade should 
take no exception to this, as should the driver be incapacitated 
in any way, the method of control employed automatically 
brings the train to a standstill. 

Electric traction is mach more flexible than steam, and 
trains can either be split up into units of one or two cars or 
joined up into trains, the length of which is only limited by 
the length of platform available. 

There are other advantages, but the crowning one is 
certainly the much higher average apeed dne to rapid accelera- 
tion and the economy of power and labour, as well as the 
reduced cost of prodnction which is everywhere effected. 

An incidental advantage in favour of the electric motor, 
as Compared to the steam engine, is that the former, besides 
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having far less internal friction, can stand an amount of con- 
tinuous service and hard usage which would be impossible 
with the latter. 

A most important benefit resulting from the use of electric 
traction is the diminution of the present difficulties due to the 
lack of accommodation in termini. Mr. Aspinall, the 
- general manager of the Lancashire and Yorkshire Railway, 
has stated that the recent electrification of the line from 
Liverpool to Southport will not only double the carrying 
capacity of the line, but will also practically double the ter- 
mina! accommodation. How this is brought about is easily 
seen when we consider the time wasted at present in getting 
a steam train out of a station after it has once entered. 
First the line has to be cleared to allow another locomotive 


to back on to the train in readiness to take it out, which it 


does. Then before another train can be brought in, the line 
has to be cleared again, so that the original locomotive 
which brought in the first train can ruu out. These various 
manceavres occupy а considerable amount of time, besides 
necessitating a considerable amount of siding accommoda- 
tion, not to mention possible blocking of other lines by 
the steam locomotives constantly running out and backing 
on to the trains, The operation of running a train into a 
station and getting it out again takes, in most cases, from 
5 to 7 minutes. 

Contrast лів with what can be done in the case of a 
double-endeo »lectric train. The train runs into the station, 
the driver walks from one end of the train to the other, and 
it is ready to start out again in from 14 to 2 minutes 
after its arrival. It should be possible to save at least 
4 minutes on each train entering and leaving a terminus, 
and naturally this would enormously increase the terminal 
facilities and prevent much of the congestion which is such a 
source of trouble and difficulty under present conditions. 

The above are a few of the advantages to be obtained 
from the adoption of electric traction upon suburban 
lines, The application of electricity to main line traffic is 
quite a different matter to merely electrifying suburban lines. 
However, it is obvious that, other things being equal, the 
most advantageous system of electric traction for suburban 
lines is the one which presenta the greatest possibilities of 
ultimate extension to main line working. 

Results of Railway Elecirification.—A large amount of 
valuable data which are quite applicable to the conditions 
which would have to be met on our railways, have been 
supplied by interurban and elevated electric railways in 
America, which operate trains of two and more carriages. 
From these can be obteined much useful information as to 
speed, number of passengers to be conveyed, weights to be 
handled, type of motor required, cost of locomotive power 
per ton, cost of generating and distributing power and the 
load factors obtainable. 

Although electric traction both on railways and tramways 
was first applied in this country, the strides made in America 
have been so rapid that, as in tramways 10 years ago, 
America was far ahead of Great Britain, so now, in the 
installation of high-speed elevated and inter-urban railways, 
America is the country to which we have to refer in 
order to ascertain what may be expected from the electrifi- 
cation of suburban railways in the United Kingdom, both 
as regards increase in traffic and operating expenses, cost of 
maintenance and probable net receipts. 

It was urged by many people that American experience in 
electric tramways would be of no use in this country, on 
account of the different conditions under which they would 
operate, but results have shown this contention to be 
incorrect. Therefore, there should be still less hesitation 
in drawing on the experience of America in the matter of 
electric railways, since in this case the conditions in the 
two countries are much more nearly parallel than was the cage 
with the tramways. 

It is impossible to emphasise too strongly the fact that 
good and cheap travelling facilities create traffic. It is quite 
true that competing tramway lines, when electrified, have 
decreased the number of passengers carried by the railways, 
but it erroneous to suppose that the bulk of the traffic of 
the tramways has been filched from the railways in this way. 
By far the greater portion has been created, and it an 
entirely new traffic which has hitherto been lying dormant. 
This was amply demonstrated by the electrification of the 


Manhattan Elevated Railway, which resulted in an increase 
of 20 per cent. in the passengers carried, and 28 per cent. in 
the net revenue, over what has been done under steam con- 
ditions. The result is a particularly convincing procf that 
traffic can be created, since, as a steam roed, the line was 
operated under most favourable conditions, and it did not 
seem possible for it to carry any more passengers than it was 
doing then. | | 

English railway companies have progressed very consider- 
ably of late. The track construction is probably better than 
any to be found in the world, and the locomotives, signalling 
apparatus and rolling-stock are, as far as steam traction is 
concerned, beyond criticism. At the same time, as already 
pointed out, the competition of electric tramways, and the 
demands of the public for increased facilities of locomotion, 
require a development on entirely new lines. As trustee to 
шару millions of the public money, it is evident that no 
railway company can take any action involving considerable 
expenditure and the adoption of a novel system, except with 
the greatest care and the most careful investigation. 
Necessarily, the railway companies would prefer to be 
perfectly certain of the results before taking any important 
steps, and to know what has been achieved financially by 
electrification of other lines. The figures of cost of operating 
and receipts on the tube lines and on the Liverpool Overhead 
are very instructive, but at the same time, owing to the 
different conditions under which they are constructed and 
operated, their results cannot be absolutely applied to this 
case. It will be some years yet before reliable information 
is available of the results obtained on the Lancashire and 
Yorkshire and North-Eastern Railways; and therefore the 
experience of the Mersey Railway, corroborating as 
it does in principle the statements I have set forward, is 
most useful. The conversion of the Mersey line was taken 
in hand, and was in progress during 1902, and was com- 
pleted in May of 1908, and therefore it could hardly be said 
to have got into full working order during the latter half of 
that year for which accounts were available. Under these 
circumstances, it is not necessary to go into these accounts 
in detail, but it is interesting to note that the threc-minute 
service which they installed caused their train mileage to be 
increased from some 155,000 miles to over 401,000 miles in 
six months, and that this resalt was justified is shown by the 
fact that the number of passengers increased from 2,844,708 
to 4,158,777, and the results show that the traffic was 
almost entirely made up of first and third-class passengers, 
the second-class having to be greatly diminished, as might 
have been anticipated. 

Similar results have been obtained on some of the branches 
of the New York, New Haven, and Hartford Railways, 
U.S.A., which have been electrified. The figures given by 
Col. Yorke in his report on his visit to America, show that 
the traffic owing to electrification increased by amounts 
varying from 30 per cent. to 189 per cent. on the different 
branches. 

The resulta consequent on the electrification of the Milan 
Varese line of the Mediterranean Railway Co. are no less sur- 
prising. For six months ended June, 1903, the total 
number of passengers carried was 2,977,812. During the 
whole year 1900, when the line was entirely operated by 
steam, the total number of passengers carried was 2,768,541. 
Hence, even assuming that the results of the second six 
months of 1903 were only equal to those of the first, instead 
of superior, a8 would most, probably be the case, we have, for 
the whole year, a total number of passengers carried of 
5,955,624 ; an increase of 3,187,083 passengers, or 115 per 
cent. increase on the number carried during the year 1900. 

The evidence given before the Royal Commission con- 
clusively demonstrates that the solution of the London traffic 
problem is to be found in the development of the suburban 


service of the existing railways in conjunction with each 


other, and with existing and projected tube lines, surface, or 
shallow conduit lines. Some idea of the traffic to be handled 
as regards this portion of London may be obtained from the 
evidence given before the Royal Commission, that there are 
600,000 passengers brought in and teken out per day, and 
that this figure only include the regular fares, that is to 
say, those who come in the morning and spend the day in 


- London and go back at night. If wetake into consideration 


the number of people who do not spend the day in London, 
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but who only go in for a time either for pleasure or business, 
it means that as regards the central area of London, over 
three million passengers a day have to be dealt with, and it is 
to be noted that these figures do not include passengers coming 
from the West End, of which there is a large number. 

In estimating the probable traffic. resulting from electri- 
fication, it must be borne in mind that the present number 
of passengers is little or no criterion as to what will be done 
with an improved service, which will undoubtedly create a 
very large volume of entirely new traffic. The question of 
the probable shopping and pleasure traffic which would 
grow up has been treated elsewhere, but in connection with 
what has been said concerning suburban inhabitants coming 


to town for theatres, it is interesting to note that it was | 


stated in evidence before the Royal Commission that in the 
central area of London there are over 125 theatres, having 
a seating capacity of 120,000 people. In addition to this, 
new places are constantly being built without any apparent 
detriment to the success of the existing ones. 

There ів a source of traffic which should be by no means 
overlooked, viz., pleasure traffic other that the theatre traffic 
which has been mentioned earlier. In America a very large 
volume of traffic has been created by properly exploiting 
pleasure grounds: and there is no reason why the same should 
not be done in England. Thus the Crystal Pulace, which 
at present does not receive the amount of attention it 
deserves, might, with proper transit facilities, become a very 
considerable source of revenue. 

It is not too much to say that the Crystal Palace, with its 
imposing building and fine and extensive grounds, might be 
made to become one of the most popular pleasure resorts 
of London, and attract an annual attendance hitherto 
undreamed of. 

Electrification would result in people living much further 
from London than they dare do now, and there would be 
nothing to fear from tramway competition in this service ; 
in fact, for any distance of, suy, five miles. The maximum 
Schedule speed of electric tramways does not at present 
exceed 10 miles an hour, and thus the journey would take 
30 minutes. The electric train, on the other hand, could 
easily average 25 miles an hour, if not more, and would per- 
form the journey in 12 minutes, thus effecting a saving of 
18 minutes per journey, or 36 minutes per day. 

It is important to note that the City of London is far 
better served in respect to the location of termini than any 
of the large cities on the Continent and in America. In 
many of the lutter the stations are some distance from the 
centre of business, und hence the railways are considerably 
- handicapped in the matter of bringing passengers from the 
Buburbs and depositing them at the points they wish to reach, 
and consequently the bulk of traffic is handled by tramways. 
But as pointed out above, this is not the case in London, 
. where the suburban lines, if electrified, would be in an 
excellent position to meet all the requirements of the 
situation. 

Comparison of Cost of Electric and Steam Working.—The 
driving of a steam locomotive requires a high degree of 
technical skill, hence the cost of wages is considerable, and 
it is not advisable to economise in this item, because the 
efficiency of the locomotive depends so largely on the manner 
in which it is handled. "The cost can be largely reduced 
by electric traction, since the work is simpler and easier, 
and can be done by one man in place of two. 

The steam locomotive is not only expensive to operate, 
but also it costs a great deal in repairs, which are naturally 
much greater than they would be in the case of. the plant 
installed in a generating station. The use of forced draught, 
the constant changes in the temperature of the fire-box and 
tubes owing to the momentary inrushes of cold air, and the 
exposure to dust, dirt and wet, are all detrimental to economy, 
and there is a constant liability of dust being drawn into the 
valve chests. 

Steam locomotives, are not efficient except when operating 
at full power and at high speeds, and hence, the majority of 
the time they are working at a very low etliciency, especially 
when operating a suburban service. This is not the case 
with electric motors. 

As already mentioned, the dead or useless weight pem 
passenger hauled is considerably reduced by electric traction, 
with a consequent saving in cost of power and also the cost 


of working it practically proportional to the ton-mileage, 
instead of being nearly independent of it, as is the case with 
steam locomotives. There is also an economy of power 
whilst coasting, braking and stopping, which ia quite un- 
attainable with steam power, and оп a suburban system this 
means a considerable saving, since the stops are so frequent. 
The amount of fuel consumed by а steam engine whilst 
stopping at stations is not much less than the consumption 
when running. 

There is great difficulty in comparing the cost of working 
of steam and electricity trains, because with the former the 
cost varies almost directly as the train mileage, and not as 
the ton mileaye, whereas the latter depends ulmost entirely 
on the ton-mileage. This is where the advantage of electric 
traction comes in, because it permits sLort, small-capacity 
trains to be run at a low cost during the hours of light 
traffic, the size of the trains being suited to the demand. 
Also the electric service enables a far higher schedule speed 
to be maintained. On the Metropolitan District Railway as 
at present operated by steam, the maximum schedule speed 
possible is 13 miles an hour excluding stops, with stations, 
on the average, half a mile apart. After electrification this 
Bpeed will be able to be raised to 16 miles an hour including 
stops. 

When we investigate what the probable cost of operating 
electric trains is going to be, we can base our figures entirely 
on ton-mileage, since, as stated previously, the locomotive 
cost of an electric train is practically proportional to the ton- 
mileage, which ів not the case with steam trains. 

It must be noted that experience has shown that with 
electric haulage repairs to coaches are smaller than with 
steam haulage, owing to the lesser wrenching at starting, 
and consequent less severe strain on the cars, due to the 
constant torque of electric motors and the multiple unit 
system, which does away with the necessity of exerting all the 
draw-bar pull from one end of the train. 

The following figures of the Mersey Railway may be of 
interest :— 

Workina Costs or Mersey RAILWAY. 


\ Steam service Electric service 

per train-inile. per train-mile. 
Maintenance of permanent way me 39d. 1:64. 
Locomotive and generatiog power 11˙3d. 5˙2d. 
Traffic exp 3nses... m 880 13:54, 73d. 
Cost of ventilation . TR s 3 4d. (2d. 
Cost of pumping 4:85d. 1:54. 
Total working expenses 41 2d. 18 2d. 


(To be continued.) 


THE TELEPHONE AGREEMENT. 


TRE following are abstracta of the schedules attached to the agree- 
ment set forth in our last week's issue, page 298 :— 


Тнк First SCHEDULE 


Defines the areas where the licenca of 1884 has been extended 
beyond December 31st, 1911, viz.:— 

Glasgow. extended to December 31st, 1913, by agreement of 
July 8th, 1901. 

Portsmouth, extended to June 30tb, 1926, by agreement of 
August 11th, 1902. 

Tunbridge Wells, extended to April 30th, 1925 (subject to deter- 
mination by Postmaster-General on December 31st, 1911, under 
agreement of October lOth, 1903), by agreement of August llth, 
1902. 

Bwansea, extended to December 31st, 1920, by agreement of 
Beptember 27tb, 1902. 

Brighton, extended to April 30th, 1926, by agreement of May 
16th, 1904. 


Tae SECOND SCHEDULE.—COMPETITIVE EXOHANGE ABBAS. 


Abergavenny. Merthyr Tydvil. 

Bridgend. Newcastle-upon-Tyne (with 
Brighton. Gateshead). 

Briton Ferry. Newport (Monmouthshire). 
Cardiff. Ponty pool. 

Glasgow. Pontypridd. 

Hull. Portsmouth. 

London. Swansea. 


THE THIRD SCHEDULE.—SPECIFICATION AND RuLES АВ TO PLANT. 


1. In this Schedule the term Exchange Bubscriber's Circuit 
or Circuit of an Exchange Subscriber“ means the wires and appa- 
ratus connecting a call office or a subscriber's office (whether on ап 
exclusive line or a party. line) with an exchange, and the term 
“junction circuit" means the wires and apparatus which connect 
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any two exchanges in the same exchange area or an exchange and 
а prescribed post office in the same exchange area. 

The term test cable” means a telephone dry-core cable, the 
wires of which have a loop resistance of 88 ohms per mile and an 
average mutual electrostatic capacity of 0:054 microfarad per mile 
between wire and wire of each pair and an average insulation of 
not less than 200 megohma per mile between wire and wire of each 
pair, all measurements being made at 60° F. | 

The term “test instruments” means common battery instruments 
fed by a battery, of 22 volts through a circuit whicb, except so far as 
it consists of exchange apparatus and subscribers’ instruments, shall 
have a resistance of 300 ohms (all being in accordance with the 
specification and diagram identified in duplicate before the execu- 
tion of this agreement by the signatures of the engineer-in-chief to 
the Post Office and the engineer-in-chief to the company). 

2. (1) Alt circuits, whether exchange subscribers’ circuits or 
junction circuits, shall be metallic. 

(2) All circuits, when used for speaking on local exchange lines 
or through to a trank circuit which itself is free from disturbance, 
shall be free from inductive or other disturbances. ` 

(3) All circuits shall be so arranged, that each exchange sub- 
ecriber shall be unable to overhear what passes on any other than 
his own circuit or those to which it is joined through. 

3. The use of iron conductors sball not be permitted in any por- 
tion of a circuit. 

4.— (1) All buried cables shall be efficiently protected by iron 
pipes, or by ducts of glazed earthenware laid in concrete, or by 
cement blocks thorougbly matured, or by such other means as the 
Postmaster-General may approve before the cable is laid. 

(2) Cables in subways or tunnels shall be supported in sucha 
manner as to prevent fracture of the lead covering. 

5.—(1) Distributing wires (tbat is wires from a distribution point 
to exchange subscribers’ offices) may be carried either overhead or 
underground, as may be considered desirable, and overhead distri- 
buting wires may either be open or be contained in a cable. 

(2) No overhead wire extending more than a quarter of a mile 
from a distribution point shall be considered to be a distributing 
wire. 

(8) Wires other than distributing wires may be carried over- 
head 

(a) Either open or in lead- covered cables. Provided that on one 
line of poles or other supports not more than 104 wires in all may 
be carried, of which only 64 may be open. | 

(b) In cables of any kind across a river, canal, estuary, or railway, 
or across overhead electric wires u«ed for the purpose of lighting, 
traction or the transmission of power. 

(4) Wires other than distributing wires may be carried overhead, 
either open or in cables without reference to the limitation contained 
in the last preceding sub-clause— 

(а) In connection with any exchange system, or part of an ex- 
change system which at the date of this agreement consists sub- 
stantially of overbead lines ‘a list of which exchange systems and 
parts of exchange systems has been furnished by the company to 
the Postmaster-General, and is identified by the signatures of the 
secretary to the Post Office and of the general manager of the com- 
pany). Provided that — 

(i) In no case shall more than 104 circuits, or 208 wires, be carried 
in cables on any one line of poles, or other supports to be hereafter 
erected, or more than 104 circuite or 208 wires be hereafter added 
in cables to any one line of poles or other supports now existing ; 
and | 

(ii) All cables hereafter eracted shall be lead-covered when prac- 
ticable; and 

(11) The case of each exchange system, or part of an exchange 
system which is specified in the aforesaid list, and which is estab- 
lished in a town having a population of 50,000 inhabitants and 
upwards according to the last census, shall, if the company во 
request, be specially considered and in respect of each such exchange 
system or part of an exchange system the Postmaster-General shail 
notify the company within six calendar months from the date of 
the company’s request, whether he is prepared to provide from 
time to time such underground works as the company may require 
for extending or adding to sach exchange system, or part of an 
exchange system, on a systematic plan, and in default of his 
giving to the company an assurance to provide such works, the 
first preceding proviso to this sub-clause shall not apply in the 
case of such exchange system, or part of an exchange system. 

(ò) In cases where the company are unable to execute under- 
ground works by virtue of any powers which they may possess, or 
are unwilling to execute such works in consequence of the terms 
and conditions proposed by a local authority, and the Postmaster- 
General (whether the company possess such powers as last aforesaid 
or not), after application to him by the company in tbat behalf, 
refuses or fails to agree within a reasonable time to provide the 
underground works specified in the company’s application. 

(5) Except, as aforesaid, no wires of any kind shall without 
the consent in writing of the Postmaster-General be carried 
overhead. 

6. All instrumente, wires, and apparatus shall be such that the 
transmission of speech thereby shall not be inferior in audibility 
to that afforded by test instruments connected by a length of test 
cable in accordance with tbe following regulations: 

(1) When-— 

(a) Any two exchange subscribers’ circuits are connected together 
on the same exchange, or 

(b) The circuit of an exchange rubscriber whose ссе is on спе 
excbange in an exchange area, is connected with the circuit of 
another excbange subscriber whose ‹ fti-e is on a oifferent exchange 

inthe same exchange area, and the radial distance between the 
two exchanges does not exceed 10 miles, 


the standard of speech shall not be inferior to that afforded by teat 
instruments connected by a length of 20 miles of test cable: 

Provided that where an exchange subscriber's oftice situate more 
than five miles from an exchange, is connected with another 
exchange subscriber's office situate more than five miles from 
auother exchange, the standard of speech between such offices shall 
be deemed satisfactory if not inferior to that afforded by test 
instruments connected by a length of 25 miles of test cable. 

(2) When the circuit of an exchange subscriber whose office is on 
one exchange in an exchange area is connected with the circuit of 
another exchange subscriber whose office is on a different exchange 
in the same exchange area and the radial distance between the two 
exchanges exceeds 10 milea but does not exceed 50 miles, the 
standard of speech shall not be inferior to that afforded by test 
instruments connected by a length of 30 miles of test cable. 

Provided that where an exchange subscriber's office situate more 
than five miles from an exchange is connected with another exchange 
subscriber's office situate more than five miles from another 
exchange, the standard of speech between such offices shall be 
deemed satisfactory, if not inferior, to that afforded by test instra- 
ments connected by a lengthof 35 miles of test cable. 

(3) When the circuit of any exchange subscriber is connected to 
а prescribed post office in the same exchange area, for the purpose of 
being connected to a trunk wire of the Postmaster-General, the 
standard of speech through the exchange subscriber's circuit and the 
junction circuit or circuits combined (exclusive of the trunk wire) 
shall not be inferior to that afforded by test instruments connected 
by a length of five miles of test cable. 

Provided that where the radial distance between a prescribed 
post office and sn exchange, when added to the radial distauce 
between an exchange subscribers’ office and the same exchange 
exceeds nine miles, the standard of speech through the exchange, 
subscribers’ circuit and the junction circuit or circuits combined 
(exclusive of the trunk wire) shall be deemed satisfactory, if not 
inferior, to that afforded by test instruments connected by a lengt 
of eight miles of test cable. $ 

7. All new and reconstructed exchanges shall be provided with 
automstic calling and clearing apparatus on every exchange sub- 
Bcriber's circuit, and the calling and clearing signals shall be 
effective in all conditions and upon the longest circuits used in an 
exchange area when connected together. 

Provided that automatic calling and clearing apparatus need not 
be provided in any new or reconstructed exchange designed for an 
ultimate maximum capacity of not exceeding 1,000 direct sub- 
scribars’ lines, and a fitted capacity of not exceeding 400 such lines, 
if in any euch case a thoroughly efficient metbod of calling the 
exchauge and signalling the close of a conversation is provided. 

8. In exchange equipments on the multiple system, the multiple 
jacks shall be connected on the branching system, except in cases in 
which not more than 10 jacks are in series. 

9. Junction circuits connecting exchanges with prescribed post 
cflices shall be provided with automatic signalling arrangements of 
а character approved by the Postmaster-General and suitable for 
working in connection with his trunk lires, and shall be worked in 
accordance with such regulations as he may from time to time 
prescribe. | 

10. The apparatus fitted at excbange subscribers’ cffices shall be 
efficient for trunk line communication, and where separate batteries 
are provided at each exchange subscriber's office for speaking 
purposes, the electromotive force shall not at any time fa'l below 
two volte, and sv^h apparatus shall be so fitted as to admit of a 
cleariog signal being transmitted by the exchange subscriber 
to the prescribec post office to indicate the close of a trunk con- 
versation. 

11. With a view to avoid difficulty under the last two preceding 
clauses, the company shall at least six calendar months before the 
bringing into uee of a new exchange equipment in an exchange, 
furnish the Postmaster-General with diagrams illustrating both the 
exchange subscribers’ circuits and the method by which it is pro- 
posed to actuate the signals on the junction circuits at the prescribed 
post office. 

12. Where an overhead electric system used for the purpose of 
lighting, traction or the transmission of power is worked in the 
neighbourhood of any overhead circuits of the company, suitable 
safety devices, including fuses and heat coils, shall in ali circuits 
likely to be atfected be provided both at the exchange and at the 
exchange subscribers’ offices, 

13. Efficient lightning protectors shall! be provided on all 
circuits. | 

14.— (1) Proposals for the modification of the foregoing specifi- 
cation and rulee, either generally or in relation to any particular 
case, will be considered by the Postmaster General or the company 
(as the case may be). 

(2) The fact that overhead work is for some purposes authorised 
by the specification and rules contained ín this schedule, is not to 
prejudice the right of tbe Postmaster-General to raise any question 
with regard to the value of overhead work which he is authorised to 
raise under Clause 4 of this agreement. 

(3) The specitication and rules contained in this schedule do not 
apply to the internal exchange plant of the company specified in the 
list to be furnished by the company to the Postmaster- General under 
Clause З of this agreement. 

(4) Notwithstanding anything contained in the specification and 
rules contained jn this schedule the existing internal exchange 
plant of the company may be atilised to the extent of the capacity 
for which it has been designed, but euch internal exchange plant 
may not be exterd d beyond tbe capacity for which it bas been 
designed otherwise than in conformity with the said specification 
and rules, provided that, if any question arises between the 
Postmaster-General and the company as to the capacity of any 
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intemal exchange plant, the question shall be determined by 
arbitration. 

The Fourth Bchedule sets forth the maximum and minimum 
obarges for use of the exchange systems of the company other 
than the London exchange system. 


t 


' 
Service. Maximum charge Minimum charge. 


MILE or THE EXCHANGE-- 
I.—Subecription, with unlimited number 
of messages. 
II.--(1) Subscription, exclusive of the 
transmission of messages. 
(2) For each message 2d. ad. 
For subscribers over one mile from the 
exchange - 
For every additional quarter of a mile, or 
« part thereof, an additional charge of. 


B.—For Party LINES. 


(a) Where the main circuit does not ex- 
ceed one mile in length and the spur 
circuits do not respectively exceed 220 
yds. in length 

I.- Subscription with unlimited number of | 
mess&ges— | 


A.—For EXCLUSIVE DINES WITHIN ONE | 
| 

1 

£10 per annum, | £5 per ann um. 


£5 per annum. £2 per annum. 


25s. per annum. Nil. 


- —ÓÁÁ—— M 


(1) Where two exchange subscribers use | £8 per annum £3 per annum 
the same party line. (per exchange (per exchange 
subscriber). subscriber). 


£2 10s. perannum 


(per exchange 


(2 Where three or four exchange sub- £6 per annum 
ecribers use the same party line. | (per exchange 
i 


subscriber). subscriber). 
JI. (1) Subscription, exclusive of the 
transmission of messages- - 
(a) Where two exchange subscribers use £3 per annum Nil. 


(per exchango 


the same party linc. 
subscriber). | 


(b) Where three or four exchange eub- '£3 103. per annum Nil. 

BCribers use the same party linc. ‘ (perexchange 
{ subscriber). > 

(c) Where more than four exchargo sub- £? per annum Nil. 
&cribers use the same party linc. (per exchange 

subscriber)  ; 

(2) Forthe transmission of each message 2d. l id. 
of a party line subscriber to any office | 
оп ап exchange in the same exchange 
area. 

(B)—(1) Where the main circuit exceeds 155. per annum Nil, 
one mile in length, in respect of cvery | 
additional quarter of a mile or part 
thereof—-for every exchange subscriber 
whose spur circuit issues from the main 
circuit at a point exceeding one mile 
from the exchange 

(2) Where the spur circuit exceeds 220 yds. ! 25s. per annum, Nil. 


inlength- in respect of every additional 
quarter of & mile or part thereof. 


Obarges are also defined for extension lines and for call offices, 
the latter baving а maximum of 3d. and a minimum of 4d. for calls 
in the same area. 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this Journal by W. P. Taompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom ail 
inquiries should be addressed. 


7004. “Improvements in apparatus for use in wireless telegraphy." Н. 
HriNickE. (Date applied for unter Patents Rule 9, January 18th, 1905.) 
February 16th. 


2,549, An improvement in electrical trolley heads with wire-finding 
apparatus attached.“ J. T. Carrey aud E. Н. Ciive. February 13th. 


2,890. "Improvements in apparatus for electrically-operating gas valves.” 
H. Scoir. February lach. 


2.895. An improved electric lampholder with locking device to prevent the 
withdrawal of a lamp therefrom.” H. Hirsi ара H. Bevis. February 18th. 


2,608. "Improvements in and relating to telephone switchboard connections.“ 
R. McLean. February 18th. 


2,918. “Improvements in and relating to dynamos and the like.” С. А. 
VANDERVELL and W. H. W. Proctor. February 18th. 


2919. “Improvements in and relating to dovices for controlling electric cur- 
rents.” C. W. Аткіхком. February 13th. 


2.970. ‘Improvements in clectric switches and resistances.” E. Сакы, 
February 18th. 


2,934. ‘Improvements in temperature compensating device for thermo- 
electric meaturing .nst:umcents.' W. Н. Biisror, February 13th. (Com- 
plete.) 


2,989. "Improvementsinelectric incandescence lamp fittings." F. W. Su TEN. 
February 13th. (Complete.) ; 


2,940. * Improvements in clectric switches.“ D. G. Pinknry and Н. M. 
RootnamM., February 18tb. 


2911. “Improvements in and relating to transformers." O. рк Faria. 
February 18th. (Date applied for under Patents Act, 1901, February 20th, 
1901, being date of application in France.) (Complete.) 


2,980. An electric light maximum-demand alarm relay." G. О. WILLS. 
February 18th. (Complete.) 


2,982. Improvements in line selectors for telephones and like systems.“ 
P. HanpEGAN, February 13th. (Complete.) 


2,005 An improvement in electrically heated curling tongs." J. MCLEAN., 
February 14th. 


2,008. Improved ironing michine with electrically controllid pressure.’ 
A. E. HackriNa and J. P. Crort, February Mth. 


3,000, ''Improvements in electrical tramway conduit systems." А, T.C 
Ек. and J. II. Riper. February 14th. 


` woop HOLDEN. 


8,029. An improved electrical insulating material.“ J. D. F. Anprews. 
February l4th. 


3,047. '* Automatic electric early morning waiter.” G.J.Gmav. February 
14th. 


8,019. Combined electric coupling and two-way plug." 
February 14th. 


8,076. "Improvements in electric signalling apparatus.“ 
VicNOLER, LTD, and 5. EvERnsHED. February 14th. 


8,079, “Improvements in lightning arresters." Tar Barrian Тномаои. 
Hovston Co., LTD. (The General Electric Co., United States.) February 
lach. 5 


3,081. " Improvements in protective devices for electric circuite.” THI 
British Tromson-Hovston Co, Lrp. (The General Electric Co., United 
States.) February 140. 


8,088. “Improvements in combined switches and fuses.” A. J. FULLER 
Febiuary 14th. 


8125. “Improvements in or relating to electric motor-starters.“ F.J.Josrs 
February 15th. А 


9,199. “ Ап improved life-guard for electric tramway cars and 
vehicles," S. R. САмкпох. February 15th. 


8.185. Improved carbon brush-holder." B. ZINGELMANN. February 16th. 


3,157. Improvements in the construction of dynsmo-electric machines and 
e'ectric motors." E. 5. G. Кккв. February 15th. 


8,166. An improved X-ray tube for use with alternate or unidirectional 
currents.” February 15th. 


8,171. “Improvements in and relating to electric motors and dynamo- 
electric machines," VICKERS, Sons & Maxim, LTD., and A. D. WICLIAMSON. 
February 15th, 


3177. 1! Improvements in or relating to the control of electric motors." W. 
GrirkL and К. M. T. Амок. February 15th. (Complete.) 


3,183. “Automatic regulating apparatus for electrical installations wich 
variable current consumption worked by dynamos and accumulator batteries.” 
E. Dick. February 15th. (Complete.) 


8,184. “Jmprovements in installations for controlling clectrically-propclled 
trains.“ Sipmens BROS. & Co., Lro., and C. Е.Јкхкіх. February 15tb,. (Com- 
plete.) 


f. 17. Improvements in or connected with starting and driving mechaniem 
suitable fer use with gas engines, electro-motcrs and otber engines." С. BAXTER 
and A. Eavorp. February 1560, 


8,189. “Improvements in aod relating to dynamo-olectric machines." Тнк 
Britisn Tromson-Hovston Co., Lip. (The General Electric Co., United 
States.) February 15th. 


8.195. Improvements in cr relating to apparatus for controlling electric 
motors." J. M. Barn. (Date applied for under Patents Aot, 1901, March 7th, 
1901, being date of applicationin United States.) Februsry 15th. (Complete.) 


3,196. “Improvements in controllers for electric motors." Т. 8. PERKINS, 
(Date applied ter under Patents Act, 1901, March 7th, 1904, being date of appli- 
cation in United States.) February 16th. (С omplete.) 


3,250. "Improvements in and relating to electrio arc lamps.“ Н. BnvckMANK, 
February 16th. 


3,265. “Improvements in electrical switches.“ 


Н. Srozzs. 


EVEBSHED AND 


E. Tver. February 16th. 


8,280. ‘Devices for exerting an electro-magnetic influence upon the arc; of 
electric arc lamps.“ T. L. CARBONE, February 16th. (Complete.) 


8,283. ‘Improvements in electrical sound-producing apparatus.” A. C. M. 
LEGENDRE. February 16th. (Date applied for under Patents Act, 1901, Sep- 
tember 24th, 1904, being date of application in France.) (Comp'ete.) 


8,989. "Improvements in electric heaters." THz British THomson-Hovstor 
Co., Lr». (The General Electric Co., United States.) ` 


8,291. ‘Improvements in electric contro] apparatus." Tre Bnrrisn Тном- 
soN-HovsToN Co., Lro. (The General Electric Co., United States.) Feb- 
ruary 16th. . 


8.2939. Improvements in electric traction on a shallow oonduit system." 
8. G. Bennett. Februery 17th. 


8,912. „Electric self-acting apparatus for tightening ropes and thc like." 
Н. О. Anam. February 171. (Date applied for under Patents Act, 1901, Feb- 
ruary 18th, 1904, being date of application in Germany.) (Complete.) 


8,813. ‘Improvements in or relating to wireless telegraphy receivers.” F. P. 
RID. February 17th. 


8,327. ‘Improvements in electrolytic meters.“ 
February 17th. 


8.316. ''Meth^d of, and appsratus for, electrically oxidising atmospheric 
nitrogen.“ H H. Laxe., (D. Helbig, Italy.) February 17th. 


9,947. “Improvements in switch apparatus for coin-freed el»ctricity meters." 
J. M. TorgrEL. February 17th. 


3,359. “Improvements in automatic electrical cut-outs."" С. A. VANDERVELL 
and W. Hopson. February 17th.j 


8,856. "Improvements in, and relating to, means for driving dynamos and 
the like." C. А. VanDERVELL and W. HoposoN. February 17th. 


3,860. “Improvements relating to sight magnetic compasses.” 
BrsiLEY. February 17th. 


9,871. "Improvements in mechanism for actuating electrical clocks." G. 
SCHÖNBERG. February 17th. (Complete. 


3,992. ‘Improvements connected with trolley wires of overhead electrio 
tramway systems.“ G.J. Conary and Н. HakrLEy.. February 18th. 


8,394. “Improvements relating to electric ignition apparatus for internal 
combustion motors and for like purposes." T. Morris, February 18th. 


8,399. “Improvements in ov?rwind switches.” J. G. Chios. February 
18th. : 


8,101. “Improvements in and relating to resis zances for electric current.” 
К. Horrect. Feb ua: y l8tn. Complete.) 

8,409. “Improvements in th: arrangemert of multiple switchboards for tele · 
phone exchanees." SIEMENS Bros. & Co., Lro. (Siemens & Halske Akt.-Ges. 
Germany.) (Complete.) 


8,431. “Improvements in and relating to electrolytic meters.” С. W. 
AThinson, February 1kth, 


8,482. “Improvements in electric machineries.'" THE Company " SACHSEN- 
WERK Liant-unp KRAFT AkT..GEs." February 18th. (Date applied for under 
Patents Act, 190!, February 20th, 1904, being date of application in Germany.) 
(Com plete.) 


8.433. Improvements in devices for exerting an electro-magnetic influence 
on the arcs of electric arc lamps." T. L. Carkonr, February 18%. 
(Complete.) 


8,4139. “Improvements relating to electro- medical apparat is.“ J.P. PULLIN. 
February Isth, 


8,112. "Innrovem»on's in and relating to gloves for electcie insulation pur- 
poses." K WizüiLwirR. February 18. (Complete, 


8,155. "Improvement: in dynamó:clectrio machines and motors.” W. Б. 
MARSHALL. February l5th. 


G. Ноокнлм and S. Ноги. 


A. F. C. 
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MR. MARCONI AT THE ROYAL 
INSTITUTION. 


Ат the Royal Iostitution last Friday, Mr. Marconi gave a 
lecture on “ Recent Advances in Wireless Telegraphy.” 
Although his title was chosen thus broadly, his remarks 
were entirely restricted to resulta obtained by the Marconi 
Co., and his audience were free to assume that progress was 
monopolised by that company. When the sense in which 
Tyndall interpreted Recent Advances is remembered, the 
narrowing process, which limits the scope of things con- 
sidered to а lecturer's own interests, is seen to be con- 
spicuously out of harmony with the traditions of the Royal 
Institution. If the title is chosen broad, broadly the 
subject should be treated. If it is chosen narrow, the 
Council should consider whether the 'ecture is calculated to 
impart the principles of scientific research, or whether it is 
merely an advertisement. We have in our minds an 
instance that occurred not many months ago at the Royal 
Institution, when a well-known professor was selected to 
give a series of afternoon lectures on an important electrical 
subject. He selected a broad title—it was a eubject with a 
splendid history—but Le said ecarcely a single word about 
researches prior to his own, It is not in accordance with 
the traditions of the Royal Institution that the audience 
should be impressed with the cleverness of a lecturer, rather 
than with the principles demonstrated by a lecturer. 

In the short time at his disposal. Mr. Marconi gave an 
interesting account of the work accomplished in recent year& 
by the Marconi Co. Не pointed out that there was still a 
prevailing impression that there is something mysterious and 
uncommon associated with wireless telegraphy, and he attri- 
buted this to the reports which so persistently appear in the 
daily Press. Recent improvements have related to the pre- 
vention of interference of messages. to the increase of the 
distance through which messages can be transmitted, and to 
the accuracy of transmission and receiving of messages, His 
impression was that the interfererce of messages with one 
another appeared to be much more serious to a certain section 
of the public than to telegraph engineering experts. He 
referred to the ordinary telegraph line between Cork and 
Crook Haven, to which teveral offices are connected, and 
where interference and confusion between ordinary telegraphic 
messeges was possible, though they were obviated by certain 
rules and regulations laid down for the guidance of the 
officers of the Post Office. Не believed he was correct in 
saying that up to 1902 the only receivers which could be 
practically employed, were based upon what might be 
called the coherer principle, involving the use of a 
“ {аррег,” which made the system rather slow. 
Then followed automatic decohering, the anti-coberer, 
and the use of the telephone as a receiver. The 
telephone leaves no record of the messages, and was 
thought by Mr. Marconi to be otherwise lacking in trust- 
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worthiness. Не then proceeded briefly to describe bis 
magnetic detector, which is used in the Royal Navy for 
trane-Atlantic wireless work. It depends, as is well known, 
upon the successive cyclic magnetisations and demagnetisa- 
tions of steel needles placed within an inductive coil. The 
magnetic field is rotated, gererally, by rotating a horse-shoe 
magnet with respect to the core witbin the coil. While the 
magnetic field of the core is thus continuously changing, 
the apparatus is extremely sensitive to variations arising 
from changes of current in the inductive coil. The received 
impulses pass through the primary of the inductive coil, the 
relay circuit of the receiving instrument beirg connected 
through the tecor дагу. If the rotary movement cf the 
horse-shoe magnet ceases, the instrument is rendered non- 
receptive. It is also fourd that there is a dead point in tke 
rotation ; at the instant that this occurs, nothing can be 
received. To get over this difficulty, the magnet in later 
instruments is fixed, and an endless band cf iron, or 
iron wire, is caused to traverse the coils. As first con- 
structed, this relay had the disadvantage that it could nct 
be made to actuate a recording instrument; the current im- 
pulse was too rapid to have any appreciable effect upon the 
tongue of arelay. By increasing the iron, by employing 
iron of а particular quality, and by the introduction of tke 
moving iron band, the impulse had been successfully made 
to serve the required purpose, and signals could be recorded. 
In asscciaticn with Prof. Flemirg, he bad introduced other 
improvements, the result being an instrument that was 
more simple, and that required less attenticn than the early 
forms. It possesses a low and uniform resistarce, and could 
be used with high-specd automatic sending apparatus. 
Overland, it had worked satisfactorily for a distance of 152 
miles. 

In regard to the speed attained with the Marconi appa- 
ratus, trarsmission could now be maintained between 
Amsterdam ard Chelmsford at an average of 24 words a 
minute. In the spring of 1903 the transmission of American 
messages to the Times was attempted. Owing to the break- 
down of the apparatus it was discontinued, and he bad 
decided to abstain from trarsmitting public messages асгсвз 
the Atlantic until he was quite certain that a continuous 
syetem could be ensured to the public. 

He had recently been able to collect a large amount of 
data as to the contrary effects of daylight and night upon 
the Hertz waves. At distances not greater than 150 miles, 
no differences were observed; beyond thie, the range by day 
was muck less than by night, being occasionally something 
like the ratio of two to five. Mr. Marccni then referred to 
the success with which his system had trentmitt«d messages 
over кеа and land, and he said that he had zot the slightest 
doubt that trans-Atlantic signalling would be equally satis- 
factory. 


METERS. 


Doks every engineer appreciate sufficiently the necessity for 
checking the accuracy of the main meters? In a lighting 
station it is probable tbat a careful and constant check is usually 
kept, for the testing apparatus is at hand, and there is every 
facility for using it in the way of accommodation and staff, 
while the necessity for accuracy is kept fresh in the mind of 
the engineer by means of the ratio “ units generated to units 
sold,” which makes it desirable to prevent the main meters 
from reading fast, while the desire to rcduce the cost per unit 
(о the lowest figure makes it equally desirable that the main 
meters shall not record slow. Meters are constantly in the 
mind of the lighting ergineer, as his revenue depends on 
them entirely, and it may be assumed to be most probable 


that he appreciates to tke full the vital reed of. accuracy in 
every one, from those on the bus-bars to those on the 
smallest service. 

Can the same be said for the engincer of a traction 
station ? There is hardly as much probability in this case, 
for meters form a very small portion of the plant under his 
care. Beyond the meters on the bus-bars, there are none, 


Energy is measured at the point of consumption only in 


isolated cases, and then at long intervala and at a few points 
only for the purpose of checking drivers or distribution 
losses. In many—nay, most—ca:es the main meters are 
not even duplicated, although when buying from an outside 
source it is recognised generally that the buyer must be pro- 
tected from the known vagaries of the meters by the inser- 
tion of two and sometimes three in series, the mean of these 
being accepted as the actual consumption ко long as the 
readings of each do not differ from the mean by more than 
a certain percentage (generally 3 per cent.). Instances 
within our knowledge have demorstrated how cssential 
it 1з to set a meter to watch a meter (not a breath 
of innuendo ii tended), and such instances must be well 
known to most engineers; yet in private stations which 
supply energy for the owners of tramways or other works, 
the single unchecked meter is found in possession more often 
than not. The reason is, simply, that nobody is buying the 
energy, and either the engineer or the proprietors think it 
unnecessary on that account to ircrease capital expenditure 
and to add, however little, to tke duties of the executive 
and clerical staffs. Of course, it is always possible to detect 
a defective meter indirectly, so long as a watchful eye is on 
the consumption of coal or water per apparent unit gene- 
rated, or as often as the works costs are worked out; but the 
watchful eye ia not always on the spot. Morcover, a varia- 
tion, either up or down, in fuel or water consumption and 
in cost per unit, may be due to many other things than a 
defective meter, and, unless the meters are tested first, on 
principle, seme time must elapse before the source of the 
variation is traced, and this would involve reconciliations in 
the costa. | 

A modern tramway power-house ought to be provided 
with a meter on every feeder and a meter on the bus-bars, 
and in that case an umpire meter on the bus-bars is not 
such a crying necessity as when the output to each feeder is 
not metered. 

Fecder meters are not required, solely, to give by their 
sum a check on the bus-bar meter, as they msy be invalu- 
able for more directly profitable purposes, and it is poor 
economy to strike them out of a specification. The engi- 
reer of a station where the bus-bar meter is unsupported has 
no direct check on the very fundamental of all his ссвіѕ and 
calculatiors, and he ie in a dilemma, even when he suspects 
the readings, for he is lucky if his testing room—if there is 
any place which can be dignified by that name—contains 
the standard instruments required for a meter test, and, in 
the absence of facilities, Бе has to make up his mind to be 
separated from his meter for a period determined only by 
some factor depending on the resistance of the instrument- 
maker toa mixture of hard words ard prayers frequently 
applied, during which period the output of the station, 
and the duty of everything that therein is, has to be 
estimated. 

Some of the data which depend on the accuracy of state- 
ment of output are units per car-mile, load factors, mean 
current, fuel and water per unit, average current per car, 
and cost per unit— a list long enough and important enough 
to make it evident that, if accurate returns are required, 
there must be no chance of an error in the meters remaining 


. unnoticed. 


While on this subject, it will be in order to mention the 
futility of many tracticn log-sheets. Hour after hour, day 
after day, the enginemen or switchboard attendants solemnly 
record the instal ta nec us readings of the ammeters, although 
the load varies enormously from second to second. Log- 
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sheets drafted oa this principle ‘are legicies of th» lighting 
station ia whic load variations are mach less rapid, and 
they were iatrolusel by consulting engineers who turned 
their hands to trastion after spending their professional 
childhood in lighting. 

Obviously, the only useful hilf-hourly or hourly entry in 
a traction station is the state of the various meters. 

More than all should the meters be accurate, b»caase com- 
parisons depend on then. Station fights station, company 
vies against corporation, with weapons forged out of mete ed 
units, and for fair fizht thes: weapons must b2 forged true. 


"hs Bord THE German Association of Electricity 


Electricity Works Works, which comprises 200 works in. 


Supplies. Germany and neighbouring countries, 


recently formed a purchasing bureau to which the 
representatives of 28 works signified their adhesion at the 
constituent meeting held at Manich. As the principal 
object of the bureau, may be mentioned the purchase on 
common account of materials required in connection with 
the operation of «l.ctricity works, and for this purpose the 
bureau will ascertain for members the most favourable terms 
upon which their requirements at any time can be satisfied, 
and als) arrange the orders with contractors, Each member 
is placed under the obligation to order, with the exception 
of certain specified types, all his normal quantity of carbon 
filament lamps from th» bureau, together with those 
materials which a general mve‘ing of the menbers may 
decide should be bought on common account. The pur- 
chase of standard types of incandesce t lamps is to b» com- 
menced first, and these will be tested both in regard to 
consumption of c irreat and illuminating power. It is 
estimated that the requirements of the bureau will represent 
several millions of lamps per annum on the lowest calcula- 
tion. The Continental Glow Lamp Syndicate, it ia stated, 
has arrived at aa understanding with the bureau in respect 
of technical questions concerning the lamps. 


Surface Con- Mr. R. W. ALLEN'8 rec.nt paper before 

densing Plants. the Institution of Civil Engineers on the 
value of cordensing plant is a us.ful one, and should 
achieve ita object of drawing attention to the subject. He 
uses the term ‘‘¢ffic:ency of vacuum to express the relation 
between the vacuum actually attained and that which 
should correspond with the temperature of the water in the 
condenser, bat he does not make it clear why the attained 
vacuum is во much less than it should be, or on what law 
the discrepancy is to be determined. He give: some useful 
information as to the air seal above air pump delivery 
valves. This air seal he would limit to three or four inches, 
and he would not place upon an air pump, when run at high 
speed, the duty of discharging its water against a head of 
water additional to the atmospheric pressure. A separate 
pump should be provided. Nor does he express much 
approval of the modern idea of using two so-called air 
pumps—one to pump air, the other to pump water only. 
He secures a good vacuum by allowing the collected con- 
densed steam to accumulate in the bottom of the con- 
denser, to be cooled by the lower tubes which are then 
immersed. By this means he reduces the temperature con- 
siderably, and largely augments the vacuum—as much 
as J in. to 2 in. Daring the experiments the chief difficulty 
appears to have been to keep joints air-tight. А condenser 
is illustrated, in which the tubes of the upper bank in a 
double-pass horizontal tubular condenser are more widely 
spaced than the tubes of the lower bank. By this means 
the steam which s:rikes first on the upper bank of tub:s is 
afforded a more free entry between the tubes. It is well 
known that many makers of surface condensers omit 
two or three lines of tubes, so as to leave wide gaps for the 
steam to find its way well down among the tubes. This 
omission is equivalent to a lengthening of the tube wall, and 
allows steam, once having penetrated among the tubes, to 
travel laterally between them. Mr. Allen's paper contains 
numerous records of tests which afford information on the 
effect of variation of temperatures and water circulation. 


' instructive, 


ON TECHNICAL JOURNALISM. 


AT a meeting of the American Trade Press Association at 
the Hardware Club, New York City, on February 17th, Mr. 
Arthur Warren, manager of public:ty for the Allis-Ch ıl mers 
Co., delivered an interesting address entitled“ A Piain Talk 
on Trade Journals.” The S/reet Railway Journal, in giving 
an abatract of the address, states that Mr. Warren is not only 
well versed in the subject discussed, but has established a 
high record himself as a successful newspaper editor, corre- 
spondent and coatribator. He not only considered the 
technical and trade journal from many standpoints, but out- 
lined the duties of a manager of publicity for a large company 
and the general principles of advertising. He did not hesitate 
to say that there were too many trade papers in the field, 
and tco many special issues. It is constant, systematic 
advertising, п № spasmodic, that brings results. 

Mr. Warren pointed out the esseatial differences between 
advertising a soap or a breakfast food, and pushing the 
sales, by advertising, of reciproc ting engines, steam turbines, 
dynamos, motors, transformers, converters, and  con- 
trollers. The advertiser of the corset and the pill appeals 
to the world in the balk, and to an unsophisticated audience. 
The industrial advertiser did not enjoy this advantage, but 
address.d his claims to an audience that was trained and 
experienced, and technically educated along the lines of the 
apparatus brought forward ; and quite as likely to know 
as much about the wares advocated as the man advocating 
them. These facts made a remarkable differentiation, and 
constituted part of the problem of trade journal advertising. 
The technical Press was none the less an educator, and Mr. 


` Warren remarked that the editors of the technical and trade 


papers in America yield as a body no? an inch or an ell in 
ability and influence and character to any body of pro- 
fessional men in any part of the world. They make your 
papers powerful and reapected. Publishers, as well as other 
leaders of enterprise, civil, religious, military, are known by 
their lieutenants, by the company they keep. If it were not 
for your editors your advertisers would Ъз fewer. The 
theory is that advertisers advertise in papers that men wish 
to read.” As to elemental principles in the treatment of 
advertising, Mr. Warren contended that there should be 
absolutely no cutting of rates; that advertising business 
&hould not be handled through agencies, and that every 
ad vertiser should buy and handle his o vn advertising space, 
design his own advertisements and realise that a publicity 
department was as much a necessity as a drafting room or a 
foundry. 

This brought Mr. Warren to the question of circulation. 
He said that circulation had been regarded as “ опе of the 
dim gods that men cherish in silence, bat the time had come 
when the veil of the temple must be rent.” Не then 
described in detail the cauvass that he had recently made of 
papers in which his concern advertised, reyuesting definite 
and specific information as to the figures of circulation. On 
the whole, the results were gratifying, although there had 
been instances of undue reticence. He was glad to note 
the fact that in the month of January three New York 
publishers of trade and technical journals—members of the 
association—were to be found publishing in seven of their 
journals statements of circulation. He thought that these 
figures might be carried one point further, namely, ia 
making a distinction between copies printed and copies paid 
for. ‘Their example, at any rate, was one which no publisher 
of good standing could afford to ignore, and the next step 
was one which he believed all members of that representative 
body could afford to make. 

Mr. Warren brought a most admirable, interesting, and 
suggestive address to a close by discussing the reading matter 
contained іп technical papers, approving the development of 
the news feature, and pointing out ways in which even the 
ordinary descriptive article of a new appliance could be made 
It was impossible that the engineers of any 
great concern could write all the articles demanded of them, 
as they would then do little else, and he suggested, as an 
alternative, that the editora themselves, or members of the 
editorial staff, should be allowed to circulate more freely 
through the shops and fac: ories, making observations at firat 
hand and acquainting themselves, for the benefit of their 
readers, with what was going on. Some papers were con- 


— 
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servative in this and other respects, but he did not believe 
that the technical Press had yet developed the field of 


information. 


There should be, and there can be, a closer touch between 
the papers and the manufacturers. And that closer touch 


-can be obtained without the loss of any independence on the 


part of the Press. The papers that are not independent, 
the papers that are partiean and that curry favour, are the 
papers we don’t want. The manufacturing concerns are sources 
of news. You want technical news, and perhaps other kinds of 
news. But very often, especially in regard to large undertakings, 
you do not get the information until it has lost its news value. 
There are reasons for that. Perhaps they will never be entirely 
overcome, because the manufacturer bas not only to guard his 
own interests, but be has to guard the interest of his customer. 
When large investments are at stake, the persons who are paying the 
money have the privilege of keeping their own counsel. You, as 
business men, can understand that clearly enough. And again, 
when the manufacturer is producing a new invention, he prefers 
silence until be bas protected himself by patents, completed his 
teste, and perhaps made a successful installation or two. 


POLYPHASE METERS. 
[ CONTRIBUTED. | 


Ав nowadays the accurate measurement of energy in poly- 

hase circuits is a matter of great and increasing importance 
in this country, it may serve some useful purpose to give a 
short statement of the theory underlying those instruments 
which are designed and constructed to show by one single 
observation the true amount of power developed in such 
circuits, In this short article, it is proposed to deal only 
with watt-hour-meters, though the general principles are the 
game as those underlying the design of watt indicators. 

It is, of course, well known that the true value of the 
power in а polyphase circuit can be ascertained from simul- 
taneous observations made on two or more single-phase 
meters, the disadvantage of such methods being that the 
possible error is the sum of the possible errors of the several 
meters in use, to which may have to be added a farther error 
due to the fact that the observations are not made quite 
simultaneously. This being the case, it is obvious that, 
other things being equal, an instrument which gives the true 
value of the power by one observation only is the best. 

As far back as 1891, Dr. Aron, realising the great advan- 
tages that would follow the use of such polyphase meters, 
took ont patents in Germany, Great Britain and elsewhere, 
in which he gave very fully the theory underlying them, and 
also very fully described how the same principles could be 
applied to various types of meters во as to produce practical 
working instruments. It is from the patent referred to, and 


also from articles which appeared in the Electrotechnische 
Zeitschrift in 1892 and 1901, that the substance of this 
article is taken. 
The earliest Aron meters were designed to agree with the 
following formula :— 
Р = i en (ia — 1p) + ев (% — je) + ё. (ie -= ia) eee (1) 
n which ia, 7) and 7, represent the currents in three mains, 


and e, eg e, represent the potential differences between them 
at any instant. | 

They contained, as is obviously necessary from the 
of the formula, six separate solenoids energised by the 
current, and three volt coils which were connected across 
the mains, and so arranged in the instrument as to be affected 
by the respective current coils in agreement with the formula 
given above. The instrument, however, was very compli- 
cated, and was not ueed to any great extent, as a much 
simpler way of obtaining the result was subsequently 
arrived at. 

Fig. 1 shows diagrammatically a three-phase generator 
supplying a mesh-connected system. In this diagram a, 5,c 
represent the currente used in the three sides of the system, 
and A, B, C indicate the currents being supplied to the 
system through the three mains; the potential difference 


per phase, that is, between the leads A. B, с, is represented by 


the letters a, В, у, which being the case, the power being 
developed at any instant is :— 
Р = da + Op + J. (2) 
In a system such as is shown in fig. 1, the following 
relations will hold good :— 
а+ В + у = 0 
с— ф = А 
а — с =B _ 
and from these four formulæ is obtained the simple relation 


that— | 
Р = aq B — В А, 22 e e (3) 0 
This formula being correct for any instant of time, the 
integral over any stated period will give the true value of 


. the energy developed in the system during that period. 


Fig. 2 shows diagrammatically how this formula is applied 
in practice to Dr. Aron's well-known clock meter, the 
lettering corresponding with that in fig. 1, in addition to 


Fig. 3. 


which n, and R, represent the main current coils, 3 and a 
indicating the coils fixed to the pendulums. It can be seen 
from the diagram that the conditions of the formula are 
exactly fulfilled. Over 50 meters constructed on this 
principle were used as long ago as Novembr, 1891, the first 
meters being installed at the Lauffen-Heilbronn power 
station. 

In his British Patent No. 21,854 of 1891, Dr. Aron 
shows how the same principle may Бе applied in the case of 
motor and other types оѓ meters. He also shows a mechanical 
means of combining the readings of two separate meters, the. 
mechanism employed being the same as the differential gear, 
which is used in all his clock meters to give an indication on 
one set of dials of the difference in speed between two moving 
systems. 

The further development of polyphase working brought 
with it other systems of connections than that already dealt 
with ; in many central stations three-phase systems with 
four conductors were installed, so that the conditions for 
which the meters already described were designed no longer 
existed. These conditions were that the algebraical sam of 
the currents in the three branches should be equal to nothing, 
or A+B+C= 0. 
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Fig. 3 shows diagrammatically a three-phase circuit with 
combined star and mesh connections and a fourth conductor. 
The letters in the diagram signify :— 

il, бз, is, the currents in the mesh; 

Ei, Ea, Es, Voltages across the corners of the mesh ; 

a, b, c, the currents in the star connection inside the mesh ; 

ei, 62, 6з, the voltages between the middle point and the 
corners of the mesh ; | 

A, B, C, D, the currents in the supply mains and the fourth 
conductor respectively. | 


Fio. 3. 


The whole power, P, developed in such a circuit is— 
P = i Ei ＋ h E, + i E, + a ei ＋ be, ＋ e. .(4) 
also Е = e, — ez. 4 4 i, — 4 — 1, = 0. 
E, = ei — ё. 0 ＋ „ — 11 B. 
E, = 0—6. ( +1 — 12 C. 
By substituting these values in (4) and simplifying, it can 
be shown that— 
P = A0, ＋ Be + Cepen es e (5) 
This result is identical with that obtained when considering 


tbe plain mesh connection or the star arrangement with three 
conductora only. It has been shown, however, that 


MH 


| this relation is equally true for the combined star and mesh- 
connected circuit with a fonrth wire, whether the load in the 
various branches is balanced or not. 


By substituting in (5) values obtained from the equa- 
tion— © 
m e +e + е, = O, 
те. obtain the following formula for the power being 
developed in the circuit at any instant— 
P = (А — 0) e, + (R — o) e.. . . (6) 
This last can also be written— | 
| P = A ei + Be, — С (ei ce)... (7) 
These formule lend themselves readily to the construction 
of meters of the clockwork type. If we consider a circuit 


such as is shown diagrammatically in fig. 4, the arrangement 
of the meter will be in accordance with fig. 5, from which 
it can be seen that there are three main coils carrying the 
currente of the three conductors A, В and c, and that swing- 
ing directly above the spaces between these coils, are two 
pendulums carrying shunt coils, the one under the influence 


of the c oils А aud c being energised by the potential differ- 
ence e, while that under the influence of в and c is con- 
nected to the potential difference e. The coil c will, as 
can easily be seen, affect both pendulams. | 
Magnetically, the two shunt coils are connected up each 
in a sense opposite to the other, the coils a and B both in 
the same sense, while the coil c, which affects both shunt 
coils, is connected in a sense opposite to a and в. Very 


little consideration will show that such an arrangement 
agrees with the formuls given above. 

In many cases it may be difficult, owing to considerations 
of space, so to arrange the three current ooils that they affect 
the pendulums equally, as is required by tbe conditions of 
the formule In such cases, it ia much better to be able to 

| E 


2 RC Lu:—— 


386 


THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,424, Manon 10, 1906, 


place the middle coil at a greater distance from the pen- 
dulums, as shown diagrammatically in fig. 6, when the con- 
nections of the meter will be different, the middle coil now 
carrying the currents in the fourth conductor, 1. 

That a meter во arranged will give correctly the energy 
in a three-phase circuit with four conductors is shown as 
follows :— 

Referring back to our original diagram (fig. 3), it can be 
shown that— | 


D 
P = АЕ — ВЕ — (E, E.) ‚. (8) 


The first part of this equation is identical with that repre- 
senting the whole power in a three-phase circuit with three 


conductors only, the term 1 (Е, — Es) representing the 


effect of the out-of-bslance current carried by the fourth 
conductor D. 

The reason for placing the third coil carrying the cur- 
rent D ata greater distance from the pendulums is now 
obvious, as the effect of this coil must be so adjusted as to 
represent only one-third of the current strength in р. 

It must be borne in mind tbat in the construction of any 
of these meters, each of the main current coils must be 
adjusted separately to give ita requisite effect on the shunt 
coils, in accordance with the conditions of the equation. 
Fig. 7 shows one of the meters complete. 


THE CONVERSION OF A TELEPHONE 
EXCHANGE FROM THE MAGNETO TO 
THE CENTRAL BATTERY SYSTEM. 


By B 8. COHEN. 


(Concluded from page 376.) 


WE must now consider the work to be carried ont by the 
instrument fitting department. Ав a temporary measure, 
in order to enable the existing instruments to work with 
both the old and new systems, a condenser of 2 mfd. 
capacity ів inserted in series with the subscriber's bell, so 
that when the telephone is in the normal position the bell 


—— n 


magnet, the hearing will be faint. When the instrument 
fitter is inserting the condensers, he tests for this with the 
testing clerk at the exchange, who puts current in the 
proper direction on the line. 

Condensers are also inserted in series with all bella or 
indicators in connection with switching apparatus of any 
description fitted at the subscribers’ offices. The instruments 
are nox capable of working on both the old and new systems, 
and after the change-over has taken place they can be 
replaced by new central battery instruments. The methods 
of working a number of extension and exchange lires on the 
central battery system at a subscriber's office are many and 
varied, in order to give the facilities for secrecy and inter- 
communication which are demanded in this oonntry. 
Spesial leads are run from the cential exchange to the 
subscribers’ branch switchboards, to supply the power 
necessary for both epeaking and signalling between the 
extensions, private lines, &c. | 

Whilst the conversion of the system is in progress, the 
lines are repeatedly tested from the new exchange as they 
are connected up to the main frame. With the voltmeter 
method of testing adopted, this work is carried out with 
ea-e and rapidity, and the teat clerk can in a few seconus 
determine the insulation and copper resistance of any line. 

A maximum oopper and minimum insulation resistance 
is fixed for both subscribers’ and junction linee, and the 
exchange relays are adjusted in order to operate through tbe 
m sximum copper resistance with a sufficient factor of safety 
aud to release with a resistance well below the minimum 
insulation resistance. When adjusting the relays, the 
miximum working current is also passed through them in 
order to allow for the effects of residual magnetism. The 
traffic department has to furnish lists showing how the eub- 
rcribers’ und junction lines are to be distributed on the 
switchboard. This is obtained from the recurd: of calls per 
individual subscriber and calls per operator's position in the 
old exchange. A curve should be plotted showing the calls 
per operator’s position per busiest hour, and an average line 
drawn with maximum and minimum lines at 10 per cent. 
above and below this respectively. The distributing lists 
ure then so arranged that the load curve lies between the 
10 per cent. limits, F g.7 shows a portiou of such a load 
carve before the distribution, but with the 10 per cent. 
maximum and mioimam drawn. 


“poreters Por tene 


Ета. 7.—Loap CURVE BEFORE DisTBIBUTION, Saowma 10 РЕВ CENT. TARGET. 


and condenser are across the loop. In most cases the con-. 
densers can be fitted in the battery boxes. No other 
modification is necestary in the circuits of the instraments, 
but as the receiver and secondary of the indaction coil 
will close the loop during conversation, the former must be 
во atranged that the current from the central battery will 
produce a magnetic field in the same direction as that of 
the permanent magnet. If the receiver is connected up 
in such a manner that the field set up by the carrent 
from the central battery opposes that of the permanent 


r 
U 


Fig. 8 shows a portion of a load curve at Holborn 
exchange, and in addition the discharge curve for the same 
period taken from the recording ammeter. The calls ure 
recorded every half-hour, and this probably accounts for the 
apparent lag between the two curves. 

The exchange instrument modificationg and outeide system 
having been completed, the change-over cau take plac» 
immediately after a complete teat of the whole system has 
been carried out. | 

Owing to the large number and complex nature of the 
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circuita and the amount of apparatus, considerable time must 
be allowed for the final testing in a large exchange. 

First comes the testing of the multiple jacks. In the 
new London Wall Exchange of the National Co., which has 
jast been opened, there are a total of 681, 500 jacke con- 
uécted with the subscribers and outgoing junctions ; ; each of 
these jicks is provided with three connections, the two lines 
and the engaged test, and each jack must be tested for discon- 
nection, reversal of the three wires on the one jack or trans- 
position with the wires on another jack, and for contact. 
Test boxes are generally provided for this purpose, fitted 
with plugs and cords which can be inserted in the corre- 
sponding jacks at] any part of the multiple, and relays and 
lamps so arranged that reversals, contacts, &c., will be indi- 
cated by lamps glowing. In order to obviate the liability 
to personal error in this test, and to increase the speed of 
teat, an automatic arrangement provided with a form of 
Morse inker has been used. 


4.500 


140 3,500 


120 3,000 


Ета. 8.—Loap Совув, HOLBORN EXCHANGE. 


The testing of the various circuits and the relays in con- 
junction with them is carried out by means of test sets 
equipped with relays, lamps and resistance coils arranged to 
allow the maximum and minimum currents to flow throngh 
the circuits under test. 

The tests of the charging and ringing machines, besides 
including the usual tests for efficiency, temperature-rise, 
&c., include a test for disturbances set up by the commu- 
tation, the charging machines having to take a varying 
exchange load direct without the cells in circuit, and with- 
out the introduction of any serious disturbances on the 
lines, 

The internal resistance of the battery is also taken and a 
test for cross talk made. Besides these tests, a proportion 
of the deliveries of all apparatus, such as plugs and jacke, 
relays, heat coils, fases, lamps and keys are tested, both 
mechanically and electrically, in the test rooms at the head- 
quarters of the telephone company to whom the exchange 
belongs, and the remainder of the apparatus examined and 
passed by the clerk of the works, who is stationed at the 
exchange which is under construction, before it is allowed 
to be fitted up. | 

When all the faults discovered during the testing are 
rectified, & certificate of completion can be signed by the 
engineers responsible for the various branches of the work. 

The change-over can now take place. This is usually 
carried out at the week end. To consider an actual case, it 
is assumed that the looping-in system has been adopted (see 


fig. 6), and that the time for changing over, say 4 o'clock 
Saturday afternoon, has arrived. 

Men are stationed at the old exchange ‘test board by the 
temporary jacks c, in order to pull out the wooden pegs, and 
others at the ordinary test jacks with a supply of wooden 
pegs to iusert-in them: and thus disconnect thé old exchange. 

At the new exchange, arrangement has been made to cut 
off the temporary сговв-соппесііопв, and the heat ooils bave 
already been inserted in the arresters (these comipleting the 
connection between the inside and outside lines). Twevioun 
to this, however, the covers have been removed fiom the 
working line and cut-off relays and slips of thin insulating 
material inserted between the contacts of the cut-off relayk. 
By this means the line apparatus is kept disconnected from 
the lines until the first insertion of the plugs into the jacks, 
when the actuation of the cut-off relays releases the insulat- 
ing slipa, which fall to the floor. 

All the operators are in attendance, the maj jority at their 
positions in the new exchange, only sufficient being left at 
the old exchange to take the normal Saturday afternoon load, 
which is generally small. 'The operators in attendanoe at 
the new exchange will not find their surroundings entirely 
novel, as they have spent some time, in detachments of two 
or three, at the new board, familiarising themselves with 
the multiple and the location of the various junction lines, 
order wire keys, &c., under the guidance of а senior operator 
or: instructress from an operating school, if such exists, The 
actual change-over takes a surprisingly short time. even ina 
large exchange. 

It is customary to provide the operators attending: at the 
new exchange with lista of numbers which:can generally be 
obtained during the slack time, such as hoapitale, fire and 
police stations, and other public institutions, also doctors. 
These lines can be tried directly the change-over takes place, 
and the remaining lines on the first normal day. 

I must express my indebtedness to the. National Telephone 
Oo., Ltd, for much of. the information embodied in this 
article. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


/ s 
Localisation of Faults on Cables. 


There is one point I should like to draw your attention to 
in “ Contributed’s " article on Localisation of Faults.” 
In his first example, having measured the resistance of the 
faulty cable from each end to the fault, the figures bein ng 
t 


793 ohm and ‘08 ohm respectively, and the leng 

. 1.000 x “08 . 

1,000 ft., he works out the result thus — олу 
Ge 


100 ft. Sorely this should be 1,000 х 08 _ : 91:5 ft., 
793 + 08 


making the considerable error of 8 5 ft. This evidently is 
not a “slip,” but an error in method, as he repeats the same 


mistake in his other example. 
Fault-Finder. 


Rotary Converters. 


Transformers supplying current to rotary converters are 
usually connected in mesh, so that in the event of a fault 
occurring on any one of the transformers, it may be switched 
out and the machine run on the remaining two until the 
песеғвагу repairs have been carried out. If, however, there 
is more than one transformer оп each phase, as in the case 
mentioned by Balderstone, it is obvious that any one may 
be switched out, no matter in what fasbion they are con- 
nected. There is but little doubt that the statement—trans- 
formers supplying current to rotary converters which are 
never parallel on the three-phase side—applies simply to this 
one case, namely, when the seconduries are entirely inde- 
pendent from the secondaries of transformers belonging to 
other machines. 


| | Et. Austin. 
London, W., March 7th, 1905. | Í 
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A.C Ve D.C. 


It is doubtless a great advantage for every man to believe 
that the particular system of generation and distribution of 
electricity with which he is connected is absolutely the best. 
But, speaking as one who has had both p.c. and 4. C. 
experience, and who is now on three-phase work, I think 
that Mr. W. Talboys Wheeler is rather over-rating the 
extraordinary amount of difficulty an A C. system presenta, 
also the immense amount of ability that is required to 
surmount its inherent cussedaess. 

Extraordinary as it may seem, on some supply systems the 
volts have actually to be kept near the declared pressure, 
and it is not necessary, on most D C. supplies, for the mains 
assistant to go round to new consumers with a voltmeter 
before declaring the pressure the consumer has to be supplied 
at, as is commonly reported to be the custom on some siagle- 
phase a С, systems, as doubtless Mr. Wheeler knows. 

When I was a poor little DC man, I used to have some of 
the great respect for ће н.т. А с. man, which Mr. Wheeler 
evidently thinks is due to him ; but it has been modified to 
such an extent that it no longer exists. 

A more ridiculously simple system of supply than the 
‘single-phase А.С. one, with the outer earthed and a two-wire 
distribution, it would be difficult to imagine. 

The synchronising, which frightens most p.c. men before 
they know how to do it, is, after all, only a fairly easy 
gymnastic performance quickly picked up, though, doubtless, 
Ferranti coreless machines are harder to get in satisfactorily 
than ordinary three-phase generators. 

Rectifiers are not nearly such awful instrumenta as they 
seem to an unsophisticated po. man when he first makes 
their acquaintance, _ 

Of course an a.c. man is better than a D.C. man in an A с, 
capacity, but a D.C. man would be far less liable to make а 
hash of an а.с. job, than an А.С. man to do во on a D.C. job; 
p.c. men have a wholesome respect for H.T. work, but А.С. 
men are likely to under-rate the damage which a n.c. low- 
tension supply will do if it gets the chance. 

I almost might sign myself to this letter as re-converted 
direct-currentite. | 

Balderstone, A.I.E.E. 


The absurdity of Mr. Wheeler's contention, that a purely 
A.C, тап is competent to run any D.C. station, is patent to all 
men of any experience of р с. work. For my own part I must 
вау that from the way modern alternating current systems 
are laid out for operation they are certainly simpler than 
any three-wire D.C. system ; this stands good for both single 
and polyphase stations. 

When Mr. Wheeler attains the dignity of a chief engineer, 
his tendency will not lead him to place purely А.С. men in 
charge of D.c. stations, unless he sleeps on the premises, and 
I should strongly advise him to have his rooms as far away 
from the plant as possible, for if a fire occurred and his 
apartments were included in the station buildings, his faith 
іп the purely А c. man would be rudely shaken by the latter's 
advent in a D.C. three-wire station, and by the inevitable 
“ flare-up,” which would also cause him personal incon- 
venience, 

Then, again, as for А.С. experience being the higher grade 
of the two, may I suggest that the reason for this is, that 
the largest stations are worked on the a.c. principle (chiefly 
for transmission and other obvious purposes), and as the aims of 
station assistants are in the direction of large undertakings, 
apparently the qualities have become confused with the 
quantities in this case. 


Stalybridge. 


Т. В. С. 


Permit me to pen a few words in opposition to Mr. 
Wheeler’s views on the ac. versus pc. problem. Mr. 
Wheeler asserts that the ac. is the hizher grade. Un- 
doubtedly this is so if grade = E.M.F. Then, grade 
= E.M.F. = truth on the ac. side. But batt2ry, boosters, 
balancers, &., which are plus on the P. O. eide, tend to 
form complications and restore the grade of the latter. 

Having constructed several large stations on both systems, 
I would 1 ke Mr. Wheeler to note that I, along with others 
prefer an А.С. plant for an easy job. What is there in ap 


A.C. station beyond the machines and exciters? Switchgear 
is practically an absentee beyond massive protection for 
switches and fuses, such as exiat (not forgetting the rubber 
gloves which help to adorn an a.c. board). The noble art 
of synchronising (a glorious word for a.c. men) is folly 
compensated for in p.c. work by the unassuming “ parallel- 
ing." Granted the a.c. man has no battery as а peak load 
assistant, consequently no trouble to charge it. 

The words “ three-phase $0,000 ” volte have undoubtedly a 
disastrous effect on the nerves of some weak-minded p. c. 
assistante, but, in my mind, if they are conversant with their 
own plant they need never be afraid of an alternating system, 
only their motto ought to be “ Please keep off the brass.” 


J. E. С. 


Conduit v. Casing. 


Mr. Lackie's interesting paper on earthing, an abetract of 
which appears in your issue of 17th nlt., incidentally throws 
a strong sidelight on the Conduit v. Wood-casing " con- 
troversy. He mentions that out of the 33 electrical fire 
reported to the Glasgow Corporation during the past three 
years, 15 were directly due to defects in the metal condait 
system. Of the remaining 18, some were apparently due to 
the same cause, some to defective fittings, &c., and two only 
to wood-casing, per se. When consumers and fire insurance 
people realise a few interesting facta like these, their cry will 
be (in Yorkshire, anyhow) :—** Steel conduit be doomed !" 

> Megohms, 


A Chief’s Complaint. 


In view of the many complaints which appear in the 
Press from time to time, as to the undignified treatment of 
municipal engineers at the hands of Committees, &, | 
think it is quite time the Municipal Electrical Association 
should form a Union in connection with their Association, 
to protect not only the chief engineers but all assistant 
engineers. By this means, I think, the conditions of 
assistants would be improved, and they could then 
demand at least a living wage, while such an undignified 
request as forms the subject of Chief Engineers " 
complaint would be во strongly resented by this body, that 
the offending Committee or Council would at once withdraw 
the cause of the complaint, or else the Union would bave 
the town boycotted by all its members. 

Another Chief. 
March 4th, 1905. | 


On Dumping. 


Your correspondent, Mr. Arnold Maude, appears to 
imagine that he has solved the fiscal problem when be 
makes the startling discovery that an all round protective 
duty tends to decrease the purchasing power of money. 

The blandness of the statement clearly shows that be is a 
novice, pure and simple, as far as economies are concerned. 
He would be well advised if, in the fature, he kept all such 
discoveries to himself, and practised approaching the subject 
not from the standpoint of a demonstrator but as a student. 
If he desires to retard the fiscal reformation as a disciple of 
the “ unambiguous,” the most effective way of doing this is 
to say nothing at all about it, as discussion simply accentuate 
investigation, which in turn d ffuses facts and truths and 
discards theories, leaving the investigator iu a frame of 
mind which cannot be affected by the recital of oob-webbed 
ideas and old-world platitudes. , 

Mr. Mande might, however, find a clear path ont of bis 
difficulties if he tried to find out why all the Protections 
countries are so anxious that Britaia should not alter its 
tariff arrangements, why so much land is being put out of 
cultivation in this country, and why one person in every 
40 in Free-Trade Britain is а pauper, when the proportion 
in France and the United States is 1 in 260 and 1 in 250 
respectively. 

Veritas Vincit. 


[Levan Query.—No Name. If“ Pledger " who sends 
us a legal query will forward his name and address, bis 
query will be answered.—Eps. E.R.] . 
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A South African Experience. 7 


I am enclosing two photos which I think may interest 
your readers, and which go well to illustrate the saying “ it 
is always the unexpected which happens.” 

The smaller photo shows a carbon brush belonging to & 
16-H.P. 400-volt p.c. motor, which drives, by belt, part of 
the shafting in the Natal Mercury Printing Works, here in 
Durban. 

One night last week the motor, which had been running 
perfectly satisfactorily for some time, etarted sparking very 


FaENOH Nain їн Carson BRUSH. 


badly, and, on inspection, the commutator presented an 
appearance as shown in the large photo. 

On removing the brushes I found that one of them had, 
what looked like a piece of copper sticking to it, wbich bad 
cut the commutator badly. 

On placing a fresh brush in the machine it was possible 
to start up again, and the machine ran for nearly a week, 


me, 
vo чел» кі. 
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DaMaGED COMMUTATOR. 


day and night. When tLe commutator was turned up it 
was found necessary to turn off nearly 3 in., во аз to remove 
the groove. On entting open the brush I dit covert d 
the trouble was due to a “ 2 in. French nail,“ which was 
buried in the carbon and had only bec me visible on account 
of the brush wearing down til the head came in contact 
with the commutator. The head of the nail had become 
plated with copper all over, owing to the heat, no doubt. 


The machine and brushes are examined every day and 
nothing was wrong then. The copper turnings were 


„scattered all round the motor, showing how quickly the 


damage had been done. 

] should be obliged if any of your readers could quote any 
similiar experience, as, if so, it will be necessary in ordering 
brushes to state that they must be free from all nails or 


other foreign substances. 
Henry D. Waldram. 
Manoger, Heywood ф Со, 
Electrical Engineers. 
Durban, South Africa, 
February 7th, 1905. 


Electricity v. Gas. 

Being a regular reader of your paper [ was-much tur- 
prised by the article in last week's issue headed “ The 
Lighting of Buildings, &c., by Electricity and Incandescent 
Gas.” How any men in their right minds can compare 
gas lighting to electric lighting is, and always bas been, a 
mystery to me. The lighting of town streets by incan- 
descent gas is a miserable failure, and. strong winds play 
havoc with the mantles. 

Most of the streets of this city are lighted in this way, 
and at night (when the shops are closed) present a very 
loomy a ae Returning here the other evening from 
Leeds (which as you know is brilliantly lighted by arcs on 
every trolley standard), I was struck with the dismal and 
ghastly light in the streets illaminated by incandescent gas. 

William Hugiil. 

Bradford, March 2nd, 1905. | 

[It is quite true, ав our correspondent (who is a wool 
broker, and therefore quite unbiassed), remarks that the light- 
ing of Bradford is a disgrace to that great industrial centre, 
while the lighting of Leeds is excellent. We speak from 
personal knowledge.—Eps, E. R.] 


LEGAL. 


THOMAS v. MackIB & Co. 


T urs case came before tke Court of Appeal, composed of the Master 
of the Rolls and Lord Justices Mathew and Ocrsns-Hardy, on 
28th ult., on the defendants’ application for judgement or new 
trial in an action tried before Mr. Justice Lawrance and a common 
jury in the King's Bench Division. 

The action was brought by the plaintiff to recover damages for 
personal injuries, owing to the alleged negligence of a servant of 
the defendants. The facts were shortly these: — The plaintiff was 
in the employment of Messrs. Mann & Orossman, the brewers of 
Mile Kad Road, and his duty was to attend to a lift for raisirg 
barrels of beer from the vaults into a room called the stagirg, from 
which they were loaded on to the carts for delivery to customers. 
There were two vaults, one below the other, and the lift consisted 
of a band with provgs upon it at intervals upon which the barrels 
were placed when they were to be raised. There wasa pit 3 or 4 ft. 
deep at the bottom of the lift. The defendants, a firm of electrical 
engineers, had previously put up electric motors for working the lift 
from the upper vault, and in February, 1904, they were employed by 
Messrs. Mann & Crossman to lay the wires for working the lift from 
the lower vault, and defendants sent two of their men to lay the 
wires, and a foreman. After the wires bad been laid and the con- 
nections made on February 6th, one of the wiremen in starting the 
lift for the purpose of explaining to the plaintiff bow something was 
to be done on an emergency, fused the wire. On February 8th he 
repaired the wire and started tbe lift to see if it worked properly, 
when 16 strack the plaintiff, who was in the pit clearing out 
some rubbish. Plaintiff's case was that the lift was started without 
any warning. The defendante’ case was that the wireman was 
expressly directed not to touch the macbinery or put the lift in 
mction, and that he was to call the second engineer of the brewery 
when the work was finished, in order to set the machinery in motion 
for the purpose of testing the wires and connections. Defendants 
contended they were not liable on the following grounds :—(1) 
That the wireman in setting the machinery in motion was not 
acting within the scope of his employment; (2) that even if he 
was, the defendants were not guilty of negligenoe, as their servant 
gave a warning shout before setting the machinery in motion ; and 
(3) that the plaintiff had been guilty of contributory negligence. 
At the trial the jury awarded the plaintiff £80 damages, and judge- 
ment was entered accordingly. (See Enzo Rav, Nov. 18th, 1904) 
Hence the present application of the defendants on the ground 
that the verdict was against the weight of the evidence. 

Mr. R. J. N. Neville appeared for the sppellants; and Mr. W. М. 
N and Mr. J. D. A. Johnson for the respondent on the 


ap 


9390 


— — 


THE ELECTRICAL REVIEW. 


(Vol. 56. No. 1,494, Manom 10, 1908. 


In the result, their Lordsbipe allowed the appeal, holding that 
tbe act of the defendants’ wireman which caused the accident, was 
done outside the «cope of his employment, and therefore not as the 
defendants’ servant. They accordingly allowed the appeal, and 
entered judgement for the defendants with costs. Ж 


ВклгЕ v. WILLIAM GRiPPITHS & Co., Lap. 


Ox Fri^ay last the hearing of this case was concluded in the King's 
Bench Division before Mr. Justice Lawrance and a special jory, the 
action being brought by the plaintiff, a fishshop proprietor, against 
tbe defendants for personal injuries sustained through the alleged 
nı gligence of the defendants. 

The facts were these:—The plaintiff, on the night of November 
20th, 1903, was driving a pony and barrow along the Borough Road, 
when one of the wheels skidded alor g а raised tram rail temporarily 
placed in the road by the defendants, who were carrying out a 
contract with the L.C.C. for tbe electrification of the thamway 
system in South London. The barrow was upset, and the plaintiff 
sustained serious injuries. The evidence was that the rail was put 
down temporarily to carry the trams while that particular section 
was under reconstruction; {аб the bolts, clips, and fastenings of 
the rail were loose, and some of them oot; that there were no 
festber-edged boards at the place where the accident happened; 
and that the rail was uneven, being raised at places by the cross- 
ties about half an inch from the granite setts in the road. 

The defence was tbat the tem porary tramlines had been laid down 
after the most approved method, and that a similar process had 
been adopted all over the nio id aim 

In the result the jury awarded the plaintiff £860 damages, and 
judeewent was entered a^cordingly. 

' Mr. Clavell Salter. K.C., and Mr. Cla ke Hall appeared for the 
piant; and Mr. McCall, K.C., and Mr. J. D. Crawford for the 
defendante. | | | 
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ELECTRIC ]RAMWAYS CONSTRUCTION ABD MainTENANOB Co., LTD 


In the Chancery Division of the High Court of Justice, on Tuesday 
last, Mr. Justice Buckley in tbis case had before him the petition 
of Mr. A J. Paine for the winding up of the company. 

Mr. М№овтон, K C., for tbe petitioner, eaid that tbe prtition had 
etocd over from an action to be tried before Mr. Justice Kek ewicb. 
T he action ад been tried, and the result was that the company was 
now in volunta)y liquidation. Under these circumstances, he 
desired to: withdraw his petition, without costa. 

Oounsel for the company »greed to the course proposed, and 
counsel for creditors, who арр: эгей in support of a winding-up 
order, eaid he was not in a position to say his clients would be 
prejudiced hy the vclontary wind ing up. 

His І.овгвнір акей when the company went into voluntary 
liquidation. 

Mr. Ховтон, K.C., raid immediately after the conviction of Mr. 
Lawson at the Old Bailey. 

Hie Lordebip then ditmissed the petition, without costs, and 
made the eame order with ri gaid to a t rmmons to stay proceedings 
and а summons to expunge а paragraph from an affidavit. 


ELECTRIC TRADES SuPPLY Co. v. Himps Bros. 


In the King's Bench Court at Dublin last week, plaintiffs, a com^ 
pany carrying on business in Manchester for the supply cf elec” 
trical fittinge, sued defendante, who carry on business in Belfast 
for £75, the value of electrical fittings entrusted to them as agents, 
and for damages for their detention. Defendants’ claim a lien on 
the grods in respect of commission, for which they counterclaim. 
Mr. Andrews (instructed by Mesers. Johns, Bates & Johns), for 
plaintiffr, applied for discovery of documente. Mr. Hanna 
(instructed hy Mr. George Allen) applied for a cross order. ` Mr. 
Justice Boyd granted both orders. 


PARLIAMENTARY. 


Medway and Thames Canal Bill.—Tbe promoters bave given 
notice of their intention not to proceed farther with this Bill, 
which sought to empewer the Medway and Thames Cans! Оо. to 
purchase the existing cana! belonging to the South-Eastern Railway 
Co., and adapt it to be worked by electric traction. 

Glasgow Cos poration Tramways (Consolidation) Bill.—This Bill 
which comes under the Private Legislation Procedure (Scotland) 
Act, came before the Examiner on Thursday last week, and it was 
found that Standing Orders had not been complied with. Appl. 
cation will acocrdingly bave to be made to the Standing Orders 
Committee for leave to proc: ed with the Bill. 

Oldham and Saddleuworth District Tramways Bill.—The Chairman 
of Conunittees «f the House of Lords bas been informed that the 
opposition to this Bill has been withdrawn. 

Stanaing Orders.—Tbe Bxaminer on Monday found | hat Standing 
Orders had been complied with in the case of the South Wales 
Electrical Power Distribution Bill. On Tue дау, the Welling- 
borough and: District Tramways and Electricity Bill, and the 
Paisley District Tramways Bill, passed the Standing Orders stage. - 

The Andover Lighting and Power Bill, the Shropshire and Wor- 
cestershire Electric Power BHi, and the South Wales Power Dis- 


tribution Co. Bill have-been 1eferred to & Seiect Committee of the 


House of Commons to be dealt with. ' 


Hammersmith, City and North-East London Railway Bill.—This 
Bill came before the Standing Orders Committee of the Honse of 
Commons on Tuesday, when the promoters asked that Standing 
Orders might be dispensed with, and the Rill be allowed to proceed. 
There were several proofe of non-compliance, but the most important 
was the failure on tbe part of tbe promoters to deposit & certain 
proportion of the proposed capital. After consideration, the Com- 
mittee decided that Standing Orders should not be dispensed witb, 
and tbe Bill will accordingly be dropped this session. The project 
was to construct a tube railway from Hammersmith to the City, and 
from the City to Walthamstow and Palmer’s Green. The. line 
would have been about 20 miles in length, and the proposed capital 
of the compary was £7,200,000. 

Shropshire and Worcestershire Electric Power Bill,—Ou Tuesday 


‘last the Court of Referees sat to consider the locus stand: of the 


petitioners against & number of the Private Bills. Among the Bills 
dealt with was that of the Shropshire and Worcestershire Electric 
Power Co., the petitioners againtt which numbered five on the list. 
Four of them, however, wrre not represented, and the locus of the 
Osnnock, Hedneefcrd and District Gas Oo., Ltd., was considered. 

Mr. Vesey KNox appeared for tbe petitioners. He said thatthe 
promoter’s Bill was a mx asure which sought te confer power upon 
them t^ sopply electricity in competition with the petitioners. 

The CuaiRMAN, to Mr. Wedderburn (for the promoters): Your 
company was ircorporated four years ago? 

Mr. WEDDEBBUBN: No, Sir; about two years only. 

TheCHAIRMAN: And you bave not yet dene very much? 

Mr. WEDDERBUBN: No, I think not—like other power com- 

nier. | 
РГ ТЕГА Mr. Vzszy Knox cited various cases in which it was 
decided that a gas company could come iu and oppose ав elec- 
tric Bill, and said that the promoting company would be able t^ 
represent to a user that an electric motor would be cheaper than a 
ga" ergine.. That would be competition, for the power could also 
be used for the purpose of prodacing light. 

Mr. WEDDERBURN said that it was the old argument, which was 
produced when the power Bills first came up. There were a 
number of aathorities in the district which already competed with 
the gas company. 

The Court allowed the locus. 


In the House of Commons on Tuesday tbe Baker Street and 
Waterloo Railway Bill, the Charing Croe:, Euston and Hampstead 
Railway Bill, the Edgware and Hampstead Railway Bill, the Great 
Northerr, Piccadilly and Brompton Railway Bill, and the London 
County Council (Tramways) Bill were each read a second time. 
The last-named is the Bill fur authorising, among other things, the 
carrying of the tramlines over Westminster and Blackfriars 
Brioges aad along the Embankment. The debate will take place 
on March 23rd. 


BUSINESS NOTES. 


Automatic Point Controlleis.—We understand thet 
Messrs 8. Dixon & Son, Ltd., bave on hand s number of orders for 
the supply of Turner's patent automatic point controller. Thay have 
recently installed this apparatus on the Mauchestér, Rotherbam and 
Leicester Corporation Tramways, and are at the present time firing 
eight of them on the West Ham Corporation Tramways. They 
have also received a third repeat order from the Leeds Corporation 
Tramways for four controllers. 


staff Dinner.— The first annual staff dinner of the 
Anchor Oable Oo., Ltd,, Leigh, was held in the White Horse Hotel 
on Monday evening, February 27th, Mr. R H. Harvey, the manage), 
being in tte chair. After dinner, sorga were rende red by memvers 
of the staff, an enjoyable evening being spent. | 


Metropolitan Asylums Board.—At the meeting of 
the Metropolitan Asylums Board on Saturday last, an order was 
received from the Local Government Board authorising the execu- 
tion of works for the purpose of lighting Belmont Asylum by 
electricity, and also the provision cf telephones and. fire alarmr, at 
а cost not to exceed £6,540. Оп the recommendation of the Works 
Committee it was agreed to apply to the Local Government Board 
for sanction to the managers inviting tenders from nine selected 
firms for the installation of proposed systems of electric lighting, 
telephones and fire alarms at the Southern Hospital. The Com- 
n ittee stated that at the present moment the engineer-ín-chief was 
not in a position to give a definite estimate of the cost of the pro- 
posed works, but be anticipated that the cost would be approxi- 
mately £9,000, of which the underground mains alone would account 
for about £3,C00. _ 


Football.—On Saturday last the engineering works of 
the G.B. Co., Witton, sent their football team to Lindon to play 
Roterison Lamp Works, and, after a somewhat exciting game, the 
Birmingham team ran out the winner by 5to 2. After the game, 
they were invited by the Roherteon Lamp Works to a tea provided 
by the president of the Robertson Lamp Works Olub (Mr. C. 
Wilson), and after that a dance, which had been postponed from 
Wednesday was Leld. Mr. Wilson, in a speech, said that it was the 
first inter-worke game that һай ever taken place in the histary 
of the G.E. Qc., and he hoped it would not be the last. 


Coal-Handiing Plant. — Messis. Graham, Morton 
and Co, bave just secured the contract for the inetalla- 
tion of an extensive boat-loadizg piant for Beaham Harbour 
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Three-Way Distributing Switchbeards.—The small 
50-ampere distributing switchboard illustrsted below, is supplied 
hv Meters. Moores, Farrell & Co., of Victoria Street. Manchester. 
The board, which is of neat design and solid construction, is fitted 
witb the firm's '* Mynsbol! " type knife switch—the latter baving 
an exceptionally long break, and two distinct off positions. The 


: §C-amp. THREE-WAY DisTBiBUT)NG Вутов BOARD. 


metal parts sre of ample carrying cap city, and the arrangement of 


the leads and fuses is designed to facilitate actual operation. Tbe 
 bue-bsrs snd contact pieces are of balt round copper giving an 
excellent finish; this type of board is sperially adapted fcr crane 
and power work, and it can be built in a variety of sizes and designs. 


Automatic Insulation Testing Deviee.— Referring ` 


to our note under this head last week, Mr. J. W. Manley writes 
pointing out that he is not the inventor of the device in question, 
though he is financially intereste therein. Tbe apparatus was 
invented And patented by Mr. R. J. Bott, of Tottenbam, who 
retains a share in it. 


Paterson Condensation Water Рагібег. — We 
recently published a brief description of the power plant installed 
at tho Gibraltar Dockyards; in connection with this plant there 
were also installed, to the order of the Electric Construction Oo. 
(the principal contractors), two sets of spparatus for the purification 
of tha condensed water prior to its use for boiler feeding. These 
purifiers were made by the Paterson Engineering Oo., Ltd., of 
Amberley House, Norfolk Street, W.C., and embody their latest 
improvements, a description of which may be of interest. The 
accom pany iog illustrations show the apparatus in elevation and 
section. 

The greasy condensation water, after passing through a perforated 
be file plate to free it from undue agitation, enters the measuring 
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float chamber of the automatic chemical supply gear, and overflows 
through the vertical discharge slit or weir, shown dotted, into the 
mixing trough below, where it mineles with the coagulent discharged 
by thetaprr valve in the chamber ad jacent to the chemical storage tavk, 
to which this chamber is connected by a ball valve for maintaining a 
Constant head of reagent above the valve seat. The other vaive 


chamber may be connected to the make-up water supply, aud 
adjusted to add from 5 per cent. to 10 per cent. make-up st this 
p^int. The bulk of the greasa separates out on the surface of tbe 
water in the reaction aud precipit iting chamber, in the form of. à. 
thick sludge, which cau b^ oveiflowed to waste whan neo І 
The sedimentary matter falls to the bottom, and is flusbed to tbe 
drain periodically. The water is partially clarified before passing 
into the filter by upward straining through wood wool shavings, 
contained in the preliminary strainer The filtering medium em- 
ployed is a specially mined quarts silver sand (almost pure silica) 
resting upon a bed of fine pea gravel. The action of the coagulent 
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B&cTroNAL ELEVATION OF PATERSON PURIFIER. 


is to form an exceedingly fine barmless gelatinous precipitate 
which seals up the interstices between the sand grains and forms an 
impervious barrier to the oily globules. The pure water is drawn 
off uniformly from the under side of the bed through a large number 
of guo-metal strainers, screwed iuto the manifold pipe system 
leading to the rure water outlet duct. These strainers are fitted 
with finely peiforated renewable phosphor bronse screens. An 
automatic cutlet controller, bv throttling the outlet discharge, 
prevents the possibility of the filter being drained empty when run- 
ning on light load. To wash the filter, the current of water is 
re verse d through the bed and the impurities flashed over the waste 
gutter to the drain. This cleansing is assisted by the sgitation, 
aeraticn, and sterilisation obtained by forcing air through the bed 
by means of the air injecter. Attention is required about 10 
minotes daily for re-charging the chemical storage tank, and flushing 
out the filter. In electric lighting stations during the summer 
when the load is light, the puri&er may only require attention oncé 
& week. 


Bankruptcy Proceedings.— Under the failure of James 
T. Armstrong, electrical engineer, Moorgate Station Ohambers, 
E.C., the first meeting of craditors was held on Monday, at tha 
London Bankroptcy Court. Mr. E. Leadam Hough, Senior Official 
Receiver, reported that it anpeared from the debtor's statementa 
that he commenced busiuess 30 years ago at Liverpool, as an engineer 
and consulting chemist. About 10 years later he removed to 
London, and for the last 11 years he had carried on the business of 
an electrical engineer at Moorgate Station Chambers. He did not 
admit insolvency, being only temporarily short of ready cash. A 
dratt statement of affairs showed uosecured liabilities £4,845. and 
assets valued at £11,897, or sufficient to yield a surplus of £6,962 
after providing for peyment of all the debte. The assets included 
stock of electrical fittings, lathes, forges, tools, &0, in bis experi- 
mental laboratory at Hoghenden; cffice furniture and patente; book 
debts and household furniture ; a claim against the General Inter- 
national Wireless Telephone and Telegraph Co, Ltd.; and shares in 
various companies. Mr. Philip J. Rutland, on behalf of the debtor, 
asked for an adjournment. He said that, if farther time were 
granted, his client would be able t^ sabmit au offer to the creditors, 
who, he confidently believed, would be paid 20s. in the £. The 
present position was occasioned by the action «f two monev-lending 
creditors, who, although now together «leiming some £2 000, had 
already received almost as much as they had advanced. It was the 
desire of the debtor to preserve the estate with the utmost care, for. 
the benefit not only of the creditore, but of himself. Besides a claim 
to nearly £6,000 against the General International Wireless Tele- 
phone and Telegraph Co, Ltd., the d« btor had a large holding in that 
concern asa shareholder, aud the effect of a receiving order would 
not only be the wreck of his own chances, bat also be detrimental to 
the company. The suggestion to sdjourn the meeting was at first 
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opposed on behalf of the cash creditors, but eventually it was 
resolved to postpone the proceedings until April 13th. 

At the London Bankruptcy Court on h 3rd, before Mr. 
Registrar Brougham, the public examination of Harold Edward Parris, 
electrical supply factor, 134, Upper Thames Street, E.O , took place. 
The accounts showed gross liabilities £257, of which £215 is expected 
to rank against assets valued at £1 18s. In the course of his 
evidence, the debtor said he had traded under the style of the 
Bt. George's Electrical Manufacturing Oo. He commenced in 1900 
without capital at 19, Lullington Road, Anerley, his father’s 
residence. In 1902 he opened a shop at 120, High Street, Sydenham, 
and in the following year he removed to 134, Upper Thames Btreet, 
where he was trading at the date of the receiving order. His 

nt position was principally due to lack of capital. The 
usiness had been practically to execute orders obtained by adver- 
tisements in technical journals. Debtor admitted that he had been 
insolvent throughout his trading, and that he had never made any 
profit. The examination was ordered to be concluded, 


Book Notices.—7he Case for Partnership Assurance. 
Ву Т. P. Wansbrough. London: C. & E. Layton, 56, Farringdon 
Street, B.C. 1s. 6d.— In the preface to this pamphlet, Mr. J. V. 
Vesey Fitzgerald, K.O., remarke that each partner in a business has 
an insurable interest in the other's life, because of the loss or injury 
likely to be suffered from the premature death of either party. 
Partnership deeds frequently contain elaborate clauses relating to 
the protection of the interests of the Leirs or dependents of a 
deceased partner, but Mr. Wansbrough, ia the course of his exami- 
nation of the subject, declares these to be often inadequate or 
inequitable, and he tays that the only method by which the rival 
claims can be fully safeguarded, is to adopt some form or other 
of insurance. He has prepared an equitable method of appor- 
tioning the premium payments amongst tbe several partners 
in such a manner that if any partner refuses to maintain any policy 
in foroe, it is entirely his own interests which suffer. The proposed 
solution is adaptable to the most complicated cases. 

Practical Methods of Electro-Chemistry.” Ву F. Mollwo 
Perkin. London: Longmans, Green & Co. 6s. net. 

“The Marienfelde-Zossen High-Speed Electric Railway Trials.” 
By Dr. A. Grad-nwits. From the Smithsonian Report for 1903. 

" Technology Quarterly," December, 1904. Boston : Massachusetts 
Institute of Technology. 

The BRusH ELECTRICAL EÉxWaGiNgEBRIKSG Co., LTD., has sent us a 
copy of Haszell’s Annual for 1905, in strong and pleasing Brush 
binding, with gilt edges. This is a very acceptable and effective 
way of keeping the Brush Co. and its standaid electric specialities 
constantly in mind during the current year, for Hazell's is а very 
widely used reference work. 

Street’s Newspaper Dircctory (8, Berle Street, W.C., 3s. 6d.) for 
1906, calls for little comment beyond the mere announcement that 
it has been published. A large newspaper map of England and 
Wales is given, and it is easy to find out the names and addresses 
aud a few general particulars of newspapers, mage sines and other 
publications appearing in London and the provinces. A selected 
list of Oolonial and foreign newspapers also appears. 

From the BririsH THomson-Hovustcn Oo, Lrp., we have 
received a fully-illustratcd account of the electrification of the 
Metropolitan District Railway reprinted from the Tramway and 
Railway World 

‚ Electrics.—Vol. I., No. 1, March, 1905. The official publication of 
the South Wales Electrical Power Distribution Co., Oardiff. 2d. 


New “Twinkling Socket” for Electric Signs.— 
The Electrical Oo., Ltd., 121—126, Charing Cross Road, W.O., has 
lately put on the market a special socket, designed for elec- 
tric sign work, which obviates tLe necessity for employing 
expensive automatic switcher, and tbus reduces the first cost 
of such MK devices. This special socket can be fixed 
into an ordinary lampholder, and can be used for incandescent 
iamps of 10 or 16 o.P., and 110 or 220 volts. The socket is designed 
so that when the current is switched on, each lamp is cut in and out 
quickly and continuously at equal intervals. If the complete sign 
is fitted with a number of these special sockets, a most effective 
result is obtained, as the whole sign appears to be twinkling or 
tlickering. 


Catalogues and Lists. — The C. W. Номт Co, 
Staten Island, New York, has sent us a liitle booklet illus- 
trating rolling stock, &o., for light contractors and mining rail- 
ways; also a gummed sheet of engineering data for insertion 
in pocket-book. 

From Мевэвз. Norton & GREGORY, Lrp., Castle Lanes, Bucking- 
ham Gate, S. W., we have received a booklet dealing with their 
drawing offices, &c. 

A pamphlet has come to band from Putman Patents Co, LID., 
120, Marylebone Lane, Oxford Street, W., describing their patent 
detachable-leaf system of binding correspondence, &c. 

The IxPzRIAL EmcrwmmnisG Su»PPLizs Co, Lrp., Parliament 
Mansions, Victoria Street, S. W., have sent usa list describing joint 
boxes for distributors, &c., fuse boxer, manhole covers and frames, 
eection pillars for E.L. and traction, and transformers, the manu- 
factures of Messrs. David Sowden & Bonr, of Shipley. The former 
firm have been appointed sole agents for Messrs. Sowden south of 
Derby. The various mains accessories detailed in the list are well 
illustrated. 

We have received from the Westman Execraic Co., of 17), Queen 
Victoria Street, and North Woolwich, a catalogue of their American 
‚ electrio railway supplies for 1905. It is bound in cloth, profusely 

illustrated, and shoald be of interest to all traction engineers. 


Mans. J. 8. Huwny LD., 387—291, Old Street, B.O., have sent 
us a booklet giving a few “Press” opinions on their wooden 
electric light fittings, and mention that they are publishing ап 
“Edition de Luxe" catalogue of their manufactures. It is too 
costly for indiscriminate distribution, and they solicit inquiries for 
copies. 

A copy of a pamphlet describing the Taylor-Newbold cold-steel 
cutting saw has come to band from Messrs. E. E. CLARK & Co., 49, 
Deansgate, Manchester, who are the sole agents in this country for 
the manufacturers, the Tabor Manufacturing Co., Philadelphis, Ps. 
Messrs. Olark & Co. also call attention ќо an improved air lift 
aystem for raising water from artesian wells, a working model of 
which can be seen at their offices. 


Mussas. G. CLARE & Bons, Lep., Shipley, Yorks, have sent us s 
new and well got up catalogue of their joint and disconnecting 
boxes and fittinge, feeder pillars, &c. Many of the company's pro- 
ductions are describád and illustrated, and a drawing showing the 
aystem for the distribution of triple-concentric mains is also 
included. The book is cloth bound. 


We have received from Mussrs, Davies, Kent & БтЕ АВТ, Гар, 
17, Berners Street, Oxford Street, W., a comprehensive catalogue 
of their electrical accessories, for lighting and bell work, fans, 
wires, &c. è 

The Sneeson Avromarios, Ltp., 394, South Castle Street, Liver- 

1, have sent us leaflets dealing with their Duplex " fire alarm. 
t consists of an instrament operated by expansion tubes closing ап 
electrical circuit; it has a double zigualling arrangement, опе 
alarm, say, at 30° above normal summer or winter temperatures, 
suiting the case of quick fire, and a second signal acting at 120° or any 
higher desired temperature in the event of a slow smouldering fire. 
The hydraulic principle bas been adopted ; hollow thin tuber, each 
about 6 ft. in length, are placed under the cornice or ceiling, the 
tubes containing a sensitive liquid readily expanding with heat, the 
duplex action being carried at the end. 


Messrs. R. & J. Ranxm, of Union Foundry, Manchester Street, 
Liverpool, have sent us a leaflet ill several of their 
specialities, including gear and pulley wheels, clutches, pipe 
wrenches, valve reseating machines, &с. 


The ErmorBRICAL Oo., Lrp., 121-125, Charing Cross Road, W.C, 
bave placed before us their latest Nernet lamp pamphlet, which shows 
a numter of recent productions. A new multiple type Nernst lamp, 
coLsisting of three large Nernst lamps, all enclosed in one fitting, 
is illustrated, suitable for outdoor use; the light can be varied 
between 60 and 820 с.р. А new type, " D," similar in appearance 
to the B pattern, is shown, which is suited for street lighting. 
Improvements have been made in the reflectors for the ' B" type 
lamp, which shed all the light in one direction. They are of a very 
neat design, and are intended for indoor use. The Expree" 
Nernst lamp fittings and electroliers, are aleo illustrated; they 
give light immediately by means of glow lamps which are fitted 
above the Nerna(s and are switched off automatically as soon as the 
filament is alight. 


Brush Contracts —The Brush Electrical Engineering 
Oo. has booked the following contracts :— Three 50-xw. three-phase 
transformer, ordered by Mr. О. H. Mers, for Sir W. G. Armstrong, 
Whitworth & Co.; complete steam and electrical plant for power 
house, for the Leamington and Warwick Tramways; three double- 
deck cars with radial trucks and Brush motor equipments for the 
Airdrie and Coatbridge Tramways. 


“Witton” D.C. Motors. — This type of motor 
forms a leading speciality of the General Electric Co., Ltd, 71, 
Queen Victoria Street, E.C., who manufacture them in large 
quantities at their Witton W: rke, Birmingham. The machines are 
designed and built on modern lines, the parts being all standard and 


Тнк “Witrosx” D.C. Мотов. 


strictly interchangeable. The motors can be fixed with the base 
either horizontal, vertical or overhead, the bearings being 

to allow for this; they are turned out in open-protected, semi- 
enclosed, enclosed-ventilated and totally enclosed types. The 
company has 1ecently issued a comprehensive and well-illustrated 
D.O. motor catalogue, which should interest power consumers, as, in 
addition to prices, and dimensions and weights of motors, power 
data for varicus classes of machinery are appended.) 
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Porcelain Lampholder.—The Knowles patent incor- 
rodible lampholder is constructed of a single piece of porcelain 
without any joint. The plungers, which are renewable, and their 
containing tubes, are cut out of solid brass rod, accurately turned 
and bored; the upper ends being tapped to receive the adaptors or 
sweating terminals to which the conducting wires are soldered. 
The terminals consist of square-headed brass screws, } in. diameter; 
the heads being drilled to receive the conducting wires for soldering 


in. The usual bayonet slots for receiving the pins on the lamp-cap are 
moulded on the inside of the lamp socket. The recess in the holder 
above the terminals forms a sealing chamber, which can be filled 
with compound, and after the lamp is inserted, the joint round the 
neck сап also be made good by a lapping of asbestos yarn held in 
place by prepared tape. This holder is specially suited for use in 
chem ical and similar works, battery rooms, and situations where a 
corrosive atmosphere exists, it being practically impervious to fumes 
or vapours. These lampholders can be obtained from Mr. O. B. 
Knowles, Holmdale, Glossop. 


New Petrol Dynamo.—After experimenta extending 
over a considerable time, Mesars. Ward & Goldstone, of Datton 
Street, Manchester, have succeeded in putting on the market a new 

1 engine and dynemo, for which many advantages are claimed. 

e engine is of a special patent type, which is quite different to 
any other; perfect steadiness of running is obtained, owing to there 
being an impulse to vig liri not, as ia most engines, to 
every two revolutions. e engine is very simple in construction, 
and mechanical troubles are reduced to a minimum by the absence 
of sliding valves. The engine and dynamo take up a remarkably 
small space, and this is a point which is much in favour of the set 


Perrot Exam AND DYNAMO. 


for Colonial use, ав it can be shipped. to the Colonies at very low 
rates. Petrol can be obtained from most wholesale ironmongers at 
9d. per gal, and at this price the cost per unit works out for petrol 
at about 2d., that is to tay, the engine will work for one hour and 
light 40 8-0.р, lamps with a consumption of 2d. for petrol The 
output of the engine is 24 н.р. It is started similarly to the engine 
of a motor-car, a turn of the shaft by a handle which is provided 
being usually sufficient to start the engine. At present the set is 
made up in one sizs only, but larger sizes are in construction, and 
on these the economy of working will ve still more pronounced. 
The complete set takes up a space of about 2 ft. 3in. x 1 ft. 3 in., 
which is remarkably small for а set of this description. It works 
without any attention after being oiled. A set can be seen at the 
makers’ works running on load. . 


Trade Announcenents.— We understand that the Sun- 
beam Lamp Oo, LAA., owing to increased trade have been com- 


————— ОЛИИ 
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pelled to remove their business ín London to larger pe at 

102, Charing Cross Road, W.C., where they will shortly be opening 

out an extensive showroom of their various manufactures, including 

" Reyrolle" specialities. This change will enable much larger 

ended be carried. The actual date of removal will be announced 
ter. 

Regarding the recent announcements by leading cable manv- 
facturers that they are increasing their pee and adopting а second 
quality cable at a lower price, Messrs. J. Frankenburg & Bons, Ltd., 
of Salford, inform us that it is not their intention to adopt this 
policy. Their wires and cables are all first quality, being made in 
accordance with the standard adopted by the Oable Makers’ Asso- 
ciation for their best cables. Asthey are not issuing a new price 
а present, the old опе will remain in force until further 
no | 


The Alliance Tlectrical Co., Ltd., are removing to larger offices 
at 23, Grafton Street, London, W. We have received an illus- 
trated pamphlet from the company on Blectrio Power; its Deve- 
lopmente, its Advantages and its Uses,” showing a number of 
applications to which electricity is being put. 


Dissolution and Liquidations.—The Fireproof Elec- 
trio Switchboard Co., Ltd., is winding up voluntarily with Mr. 
Thomas Lomas, 86, Egerton Street, New hton, as liquidator. 

A meeting of Bryan, Donkin & Co., Ltd., is to be held at Lincoln 
Works, Chesterfield, on April 3rd, to hear an account of the win 
up. А similar meeting of Olench & Co., Ltd., is to be held at the 
same time and place. 

Messrs. G. H. Woods and R. B. Slacke (G. H. Woods, Slacke and 
Co., electrical engineers, Blackburn) have dissolved partnership. 
Mr. Woods will attend to debta. 

A meeting of the River Plate Electric Light and Traction Co. is 
to be held at 78, Coleman Street, E. O., on April 13th, to hear an 
account of the winding up from Mr. W. T. Western, liquidator. 


The “Thikflex” Cord Grip Lampholder.—From 
Messrs. Baxendale & Co., of Miller Street Works, Manchester, who 
are the patentees and makers, we have received a specimen of this 
ingeniously-constructed lampholder. Its most prominent and 
welcome feature is simplicity; but it is aleo substantially made, 
and, we should judge, well adapted for use in works and under con- 
ditions where it would be subjected to rough usage. It consists of 


TurkFLEX CORD GRIP LaMPHOLDER. 


a two-part case, which, when screwed together, rigidly locks the 
interior fittings. The latter consist of a china interior in two parts, 
which lock together (enclosing the terminals, all but the lamp 
plungers) and the cord grips. The interioris of beat English china, 
and the terminals are detachable to facilitate wiring. The cord 
grips do not belie their name, as when the holder is fitted up it is 
impossible to twist either the cord or the grips. As these holders 
combine with the above advantages, the further one of moderate 
price, they will doubtless find an extended use. 


LIGHTING AND POWER NOTES. 


Bath.—The Committee’s recommendation regarding 
electric light extensions and improvements has been adopted by 
the T.C. By the resolution carried, application is to be made to the 
L.G.B. for leave to borrow £7,000 for additional plant, and £3,000 
for mains extensions; also £900 for improvements in the public 
arc lighting, as suggested by the city electrical engineer, Mr. 
Teague. | | 

Blaydon-en-Tyne.— On 2nd inst. the U.D.C. resolved 
to apply to the B. of T. for authority to transfer its B. L. order to 
the Durham Electrical Power Distribution Co., Ltd. 


Canada,— The Maine and New Brunswick Electric 
Power Oo, whose head office is at Andover, N.B., will shortly 
commence development work on its property at Aroostook Falls, 
М.В. There is a head of 75 ft., and the company’s engineer esti- 
mates that 4,000 н.р. is available. Five of wheels of 800 H.P. 
each pair will probably be installed. It is proposed to furnish light 
and power to the principal towns of Aroostook County, Maine, and 
to Perth and Andover in New Brunswick. 

I: has been suggested to the Toronto City Council that а com- 
mittee be appointed to consider the advisability of installing a 
municipal plant for pes lighting. The publio lighting contract 
held by the Toronto Blectric Lighting Oo. expires at the end of 
the present year. 

F 
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The Goderich (Ont) T.C. is considering extensions to the 
electrio light plant, at an expenditure estimated by the town 
engineer at $10,000. 

The St. Mary's (Ont.) T.C. has commissioned Mr. Willis Chip- 
man, C.E., of Toronto, to furnish an estimate of the cost of making 
improvements and additions to the E.L. plant. 

The Calgary (Alberta) City Council has called for tenders for the 
erection of a municipal electric lighting plant. One 225-kw. two- 
phase 2,300- volt generator, direct connected to a 300-н.р. condensing 
Corliss engine running at 150 r.p.m., is to be installed. The City 
will have to compete with a privately-owned plant, but as the 
citizens are not satisfied with the treatment they receive from the 
private company, it is expected that the municipal plant will obtain 
sufficient support to enable it to compete on & business basis with 
the present company. Mr. F. W. Thorold is the city engineer, and 
tenders will be received up to March 15th, the work to be completed 
by October lst. The possibility of a street railway franchise being 
sought by a corporation is an extra inducement to the City to take up 
municipal trading, as the tramway franchise will be given on terms 
that will compel the use of energy from the municipality. For 
authority to expend 360,000 on the above plant, the scheme was sub- 
mitted to popular vote and carried by a very large majority. 


Colchester.—In order to encourage consumers of elec- 
tricity on the alot system to keep their lamps in good order, it has 
been decided by the E.L. and Power Committee to give new lamps 
in exchange for old after every 40 units of electricity have been 
registered on the meter. 

The T.C. has received from the L.G.B. sanction to raise a loan 
of £12,920 for E.L. purposes. The sum applied for was £16,500. 


Continental Notes.—IrALYv.— Application has been 
made to the Bergamo prefectural authorities for power to erect a 
generating station and supply electrical energy to Gazzaniga. 
The water power of the River Vertova is to be utilised for the 
scheme, 

Bavakia,—The municipal authorities of Landshut bave resolved 
to erect an electricity works for the town. 

AusTRIA.—In connection with the extension of the Grand Duke 
Frederick's ironworks at Trsynietz, Austria, the A.E.G.-Union 
Gesellschaft, of Vienna, has secured a contract for a large electric 
power plant operated by steam turbines and intended for the 
driving of the rolling mills; it will comprise three 750-н.р. triple 
mills, and а 3,000-H.P. reversing mill. The latter will, it is stated, 
be the first to be electrically operated. 

Francz.—The district authorities at Besancon have granted the 
Gas Co. a concession, whereby it can generate and supply electrical 
energy for lighting and power in the district. 


Crewe.—The T.C. has been recommended to lower the 
price of energy for public lighting by 3d. per unit from March 31st. 


Darlington.—The T.C. on March 2nd decided to apply 
to iu L.G.B. for a loan of £2,100 for extending the generating 
plant. 


Dartmouth.—The Urban Electric Supply Co. (Mesers. 
Edmundson's) has held an electrical exhibition at this South 
Devon port. It proved of much interest to the locality; the 
number of visitors amounted to 2,801, and the receipts totalled 
£57 158. 6d., which sum has been handed over to the hospital. 


Deusbury.— Application is to be made to the L. G. B. 
by the Dewebury Corporation for sanction to borrow £10,000 for 
additional plant and cable required for the electricity undertaking. 
It is not proposed to spend the whole of this amount at once, but 
£10,000 is being asked for to avoid repeated applications. 


Dover.—On the advice of the B. of T. the T.C. bas 
excluded Hougbam from the order extending the area of supply 
outside the borough. 

The T.C. has appointed Mr. V. P. Martin (one of the staff at the 
works) to canvass for E.L. consumers, at а commission of 6d. per 
lamp for all over 300 obtained per month. : 


Dublin.—The Blackrock U.D.C. has asked the consent 
of the Corporation to its taking a supply of electrical energy from 
the Dublin United Tramways Co. for lighting purposes until the 
Corporation is in а position to contract for such a supply. The 
U.D.C. pointe out that it would mean considerable expense to the 
Corporation to undertake a supply at present, that the tramway 
company can supply from its existing mains, and that the prov. 
order will be cancelled if not proceeded with shortly; but in 
spite of these good reasons, the Corporation will not assent to the 


proposal. 


Exeter.—The T.C. met in committee recently to consider 
report by the special committee appointed to investigate the manage- 
ment of the E.L. undertaking. The committee states that after 
careful inquiry, it is fully eatisfied as to the competency of Mr. 
Munro as an electrical engineer, and is of opinion that the electrical 
engineer should have charge of all the works in connection with the 
undertaking, including mains, and of the electrical equipment in 
connection with the tramways. Having regard to tbe extent of the 
works and the growth of the undertaking, the committee is of 
opinion that this is sufficient to fully occupy the time of Mr. 
Munro, and that some other arrangement should be made, by a 
readjustment of the present staff, with regard to the supervision and 
contro] of wbat may be called the mercantile side of the under- 
taking by an officer who should be in direct communication with the 


committee. 'The committee recommends that the matter should be 
again referred to it in order that it may report upon the general 
question of the management of the undertaking. 


Elland.—The result of the first year's working of the 
U.D.O. combined electricity works and destructor shows a gross 
profit of £213, and after allowing for sinking fund charges, &с., 
there is a debit balance of £670. Only £36 has been expended on 
coal during that period, and the cost of destroying refuse, &., 
works out at 91d. per ton. 


Farnworth.—The U.D.C. has adopted a system of free 
wiring and has decided to retail lamps at the E.L. works. 


Faversham.— The consulting engineers (Messrs. Talbot 
and Stevenson) have recommended the T.O. to provide additional 
engine power at the E.L. works at an estimated cost of £4,800, in 
order to avoid a possible failure of supply next winter. 


Felixstowe.—The U.D.C. has rescinded the resolution 
that the reduction in the price of energy from 8d. per unit to 6jd. 
shall only apply to cases where the account is paid within one month 
of delivery. 


Finchley.— On the recommendation of its Eleetricity 
Committee and its electrical engineer, Mr. Calvert, the U. D. O. has 
resolved to apply to the L. G. B. for sanction to borrow £23,500 for 
extensions to the plant, made up as follow: — Machinery, £5,450; 
water supply, £2,180; buildings, £6,750; mains, £5,370; services, 
£2,200; contingencies, &o., £1,500. 

Friern Barnet.—The U.D.C. decided recently to apply 
for a further extension of its prov. order for 12 months. 

An application has been before the D.O. for some time from a 
factory owner on the south side of the districtfor permission to have 
a cable laid to his works from the Hornsey Borough mains, but 
consent had been refused. Now, however, consent has been given 
by the Council, subject to the terms of the contract meeting with 
its approval. 

Guildford.—There appears to be trouble with smoke at 
the electricity works. The Electricity Supply Co. has at times 
been served with various notices on this score. е engineer states 
there bas been a breakdown in the mechanical stokers, and that there 
is a boiler under repair, the result being that some farnaces have 
been forced. The company bas been fined £1, but a request by the 
Town Clerk that a continuant penalty up to 10s. per day be granted 
was not allowed. 


Huntingdon.—Mr. F. J. Warden-Stevens, of Westminster, 
has been retained by the Corporation to advise regarding an electric 
lighting scheme. 


Rillarney.—The U.D.C. has been informed that the 
Killarney Electric Lighting Co.'s undertaking, recently put up for 
sale by the Chancery Court, has been purchased by Mr. V. A. Ryan, 
electrical engineer, Dublin, who, it is stated, intends to run the 
concern in future. 


Lancashire Electric Power Co.—The laying of cables 
by this company for electric light supply to Swinton and Pendle- 
bury is proceeding, the local authority having entered into an agree- 
ment for a supply in bulk from the Radcliffe generating station. 


London.—BuLX SuPrPLy.—The Westminster Gazette 
recently published an article describing an interview with one of 
the promoters of the large power scheme for the London area. A 
representative of the Daily Chronicle has also obtained some 
information on the company’s side of the question, and it is to be 
hoped that those who read these articles will understand how such 
a scheme will affect municipal and other electric lighting under- 
takin 

Нлскнкү.—ТЪе E.L. Committee of the B.C. has recom- 
mended that the present arrangements for supplying water 
to the works be supplemented. The consulting engineer recom- 
mends the sinking of an artesian well, at a cost, including 
electrically driven pumps and an overhead storage tank, of £2,000, 
and the Committee has decided in favour of sinking the well. 
Mains extensions, estimated to cost £420, are to be carried out. 

MxrROPOLITAN ASYLUMS.—The Board has resolved to apply to 
the L.G.B. to be allowed to follow “the precedent advantageously 
adopted in the electric lighting of its other buildings," and to invite 
tenders for the installation of proposed systems of electrico lighting, 
telephones and fire alarms at the Southern Hospital from nine 
selected firms. The engineer-in-chief approximately estimates the 
cost of the works at £9,000. This includes £3,000 for underground 
mains, 

Maidstone.—On March 2nd a L.G.B. inquiry was held 
relative to the application of the T.C. for a loan of 46, COO for E.L. 
purposes. The amount is made up as follows:—Ooal store, £330 ; 
indicators, &c., £3,708; public lamps, £620; balancer and switch- 
board, E550; feeder cable, £550; contingencies, £97. Certain rate- 
payers offered opposition, on the ground of heavy expenses incurred 
for sewage works and tramways. 


Melton Mowbray.—The electrical exhibition (Messrs. 
Edmundson's) held from March lst to 4th, was an unqualified 
success. Although the population of the town is only sbout 7,500, 
4,784 persons visited the exbibition and evinced considerable inte- 
rest in the numerous adaptations of electricity to light, heat, power 
and therapeutics. It was not expected that the receipts would 
cover the cost of preparing the exhibition ; these, however, totalled 
£53 19s. 10d., which allowed of a cheque of £22 bs. 9d. being handed 
to the local hospital, 
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Mexico.— The electricity works of the Compagnie 
Mexicania d'Electricita in the city of Mexico was destroyed by fire 
on the 4th alt. The company undertook the public lighting, and the 
streets were consequently in darkness on the night of the outbreak. 
La Compagnie d'Electricité de San Ildefonso, however, came to the 

rescue, and by connecting up its plant to the street mains, was able 
to re-light the public lamps the following night. 


Monte Video.—A report on the result of the past year’s 
working of the municipal electric lighting department has been 
presented, and states that the revenue amounts to $129,184, as 
against $107,256 the previous year, and the expenditure $95,496, as 

net $157,777, leaving a credit balance of $33,687, against a loss 
of $50,520 the year before. Publio lighting increased by 180 
incandescent and 123 arc lamps, costing for service $27,330. 
Revenue is only received from private lighting, but the department 
aleo bas to carry out the whole of the public lighting of the city.— 
Review of the River Plate. 


Peterborough.—The T.C. has applied for a loan of 
£3,400 for E. L. purposes. 


Ramsgate.—The T. C. has agreed to sell a site at White- 
hall to Edmundson’s Electricity Corporation, Ltd., for £600, on which 
to erect a generating station. 


South Shields.—The T.C. on March 186, reduced the 
price of energy on the flat rate from 5d. to 4d. per unit, and on the 
maximum demand system from 2d. after the first hour's consumption 
to 1$d. per unit. ! 


Stock port.—A loan of £6,125 for the purchase of motors 
to be let out on hire, has been applied for by the T.C. 


Sutton Coldfield.—4A loan of £8,000 for extensions of 


pe os mains and the generating plant, has been applied for by 
e T.C. 


Torquay.—The result of the post card poll on the ques- 


tion of the proposed municipal expenditure on the E.L. under- 
taking, is 2,070 against and 417 for it. 


U.S.A.—BurraLno, N.Y.—The Iroquois Electric Light 
Co. is applying for permission to enter into competition with the 
Buffalo General Electric Co., offering to pay the city 24 per cent. 
of its gross proceeds for a five years’ lease. There is much opposi- 
tion to the application. The existing charge for arc lamps is £15 
a year, aud it is suggested to entain the new proposal if the Iroquois 
Co. will supply lamps at £14. 

Naw Уовк Crry.—The proposal for the establishment of a city 
lighting plant has resulted in the presentation of а very hastily- 
prepared plan calling for the expenditure of £825,000 for supplyiog 
energy for street lamps and public buildings in the boroughs of 
Manbattan and the Bronx. Estimates for Brooklyn are being pre- 
pared. The proposed plant is to be of 10,000 xw. capacity, supply- 
ing 6,000 arc lamps of 450 watts, and 250,000 incandescent lamps 
ot 16 c.P. The items include £250,000 for the generating station, 
and £450,000 for high tension cables, transformers, switchboards, 
arc light circuits and centres of distribution. The controversy con- 
cerning the proposal is stil] raging. x 

Mr. Ernest H. Davis, president of the National Electrio 
Light Association, reviewing the report of the Committee 
on the proposed municipal plant, states that a number of 
items of cost bave been omitted which should be taken into con- 
sideration, and he argues that the estimate of 515 cents per Kw. - 
hour should be increased to 12°88 cents, on which basis the cost per 
public aro lamp, instead of being $7540 (£15 14s. 2d.) would be 
more than $140 (£20), the price at present charged by the New 
York Edison Co. On February 24th, the Board of Estimates passed 


an appropriation of £120,000 for the purchase of а site for a central 
station. 


Wimborne.—The U.D.O. has decided not to oppose the 
application of the electrical supply company for a prov. order for 
electric lighting, the company having acceded to the Oouncil’s 


request to lay wires below the surface of the roads or overhead, as 
the Council may think fit. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—The Cavehill and Whitewell Tramways Co. 
has entered into an agreement with the B.E.T. Co., which provides 
for electrification and equipment by July 8186 next. 

The strike of labourers employed on the Corporation tram- 


way reconstruction continues, and at the beginning of th 
took a serious turn. i Kung а 


Brooklyn, N.Y.—The Rapid Transit Co. has, in appear- 
ance, if not in fact, frankly responded to the requirements of the 
State Railroad Commission to improve its service. The company 
bas ordered 200 new surface cars, 100 new elevated cars, and 50 
trucks for conveying city refuse, &c., about the borough. The total 
cost of these 350 cars is approximately £500,000. 


Canada.—The Charter passed by the Dominion Govern- | 


ment last Session, incorporating the Brantford and Hamilton Elec- 
tric Railway Co., has now come into effect, and grants powers to 
construct an electric railway from Brantford to Hamilton. The 
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company must expend $45,000 within two yeare, and complete the 
line within five years. 

The Quebec Legislature will be asked to incorporate the Lon- 
gueuil Tramway Co., to build an electric railway from Montreal to 
Longueuil. 


Chieago.—The Supreme Court has ordered the Union 
Traction Co. to lower its tunnel under the Chicago River in order 
not to obstract the navigation. The lowering is to be done at the 
cost of the company. 


Darlington.—At a meeting of the T.C. on the 2nd inst. 
a report was submitted from the Tramways and Electric Lighting 
Committee, in which it was stated that the 3d. fares showed an 
approximate loss of £4 19s. 10d. per week, and Mr. Lunn, the elec- 
trical engineer, estimated that the loss would be £3 to £5 per week. 
He also stated that to meet the increasing demand for electricity 
there would have to be extensions of the works, and the cost, if what 
he proposed were carried out, would be from £2,000 to £3,000. It 
was reported that the estimated loss in working the trams up to 
March would be about £1,900, and the estimated loss for 1905-6 was 
- £1,200, independent of the interest and liquidation of the old tram- 
way system. Councillor Wooler, chairman of the Committee, moved 
the adoption of the report, and pointed out that under the terms 
of the Light Railways Order they could not deal with a deficiency · 
until it arose. He eaid that there bad been some criticiem as to no 
allowance being made for depreciation of plant, but following the 
example of other companies, they were allowing nothing for depre- 
ciation for three years. Alderman Bartlett declared that the Cor- 
poration was being charged at a higher rate for energy than it had 
been proposed to charge the Imperial Tramway Co., and if this were 
altered it would make a difference of about £800 a year. The 
estimate for the ensuing year was based on the price of 1$d. per unit. 
The minutes were adopted. 


Derby.—The T.C. has decided to lay down electric tram- 
waysin the Kedleston Road at a cost of £14,000, to join the Pear 
Tree and Dale Road routes at а cost of £5,245, and to purchase 
four cars at a cost of £2,320. Some 380 residents in the Kedleston 
Road district presented а memorial in favour of a tramway in that 
district. I¢ was announced that during the 30 weeks in which 
electric cars had been running, 3,419,400 passengers had been 
carried, and the receipts averaged 104d. per mile. The Tramways 
Committee had decided not to adopt motor-’buses, owing to their 
excessive first cost and high running charges, estimated at 114d. 
per mile, compared with 5'bd. to 6d. per mile for electric cars. 


Douglas.—The Tramways Committee is considering the 
advisability of obtaining motor-’buses for traffic purposes in the 
town, and has declined for the present season to adopt penny stages 
on trams, 


Dover.—The T.C. has received sanction for the following 
loans in connection with the extension of the tramways to River: 
Construction, £15,707; electrical equipment, £2,269; сате, &., 
£3,024. 


Leicester,—At last week's T.C. meeting, Councillor 
Flint, in moving the adoption of the report of the Tramways Com- 
mittee, said that the total receipts during the year, including rents 
and bank interest, were £79,900, and the working expenses £47,993, 
leaving a gross profit of £31,907. They had paid in interest and 
sinking fond £18,849, leaving а net balance on the year of 213.088. 
Comparing the two years, the gross receipts in 1904 were £79,125, 
against £47,699 in 1903, showing an increase on the year of £31,126. 
Tbe working expenses in 1904 amounted to £47,993, and in 1903 to 
£38,850, an increase of £9,143. The passengers carried in 1904 
numbered 18,394,183, against 10,813,430, an increase of 7,580,753. 
The car-miles run were 1,860,479, against 960,934. He was aware 
that their plant was very costly at present. It cost a great deal of 
money, but the increase in the interest and sinking fund to cover 
that would be much more than compensated for. Of that he had 
no shadow of doubt. He thought that that was all in favour of the 
system they had adopted in Leicester. It was urged at one time 
by members of the Council and others that they ought not to have 
gone in for the overhead system. They were advised to adopt such 
a system as that at Wolverhampton, which was on the surface- 
contact system. But the Wolverhampton tramway system was now 
on the rates. The people were, furtber than that, very much dis- 
satisfied with their system, and at the last meeting of the Wolver- 
hampton Council a resolution was submitted from the Tramways 
Committee that motor-’buses be substituted for the trams. Yet 
when the Committee visited Wolverhampton, the Wolverhampton 
Council had such faith in their cars that they wore told that 
Leicester would certainly adopt the surface-contact system. Coun- 
cillor Flint proceeded to read what Mr. Clifton Robinson said 
about motor-’buses. As to the balance of £13,000, the Committee 
hsd decided that that amount should be appropriated to a reserve 
fund and that that fund should be for the purposes of maintenance, 
renewals and repairs. It they put it to a depreciation fund they 
would lose control over it. After a lengthy discussion the report was 
adopted. 


Live Rail Accidents.—In the House of Commons 
recently, Mr. Gerald Balfour, in reply to a question, said that on 
_the Lancashire and Yorkshire and North-Eastern Railways nine 
fatal and 22 non-fatal accidents had occurred through contact with 
the electrically-charged rail, including eight fatal and eight non- 
fatal accidents to trespassers, and one fatal and 11 non-fatal 
fatal accidents to railway servants. No accidents from contact with 
the rail in question had been ch to to the В. of Т. on any of the 
other lines which had recently n equipped for the use of elec- 
trical power in place of steam, and no such fatal accident had, it 
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was believed, occurred on any of the tube railways. The number of 
non-fatal accidents of this description on tube railways, some of 
which had been opened now for a considerable period, could not be 
given, as no separate reccrd of such accidents bad been kept, but 
the number, if anv, must be very small Recommendations as to 
the steps to be taken to prevent the occurrence of accidenta of this 
character had been made from time to time to the railway com- 
panies, and bad been adopted by them. The matter was one that 
received unremitting consideration from the inspecting officers of 
the department in the execution of their duties. 


London.—At a meeting of the L. C. C. on Tuesday, the 
Highways Committee presented a report relating to accommodation 
for the repair and overhauling of the electric tramcars. It was con- 
sidered that special repair ehops should be provided in some 
central position for this purpose, and for the making of spare parts 
which were now obtained from the car-builders. It was probable 
that by direct production in the Council's workshops, equipped and 
operated in a thoroughly economical and systematic manner, spare 
parte could be supplied at a cheaper rate and with greater dispatch 
than bitherto. The Committee proposed to report at a later date 
upon а suggestion to erect new buildings specially for the purpose, 
as some time would be occupied in framing a comprehensive scheme 
that would meet the demands of the undertaking as it was likely to 
be developed in the future. In the meantime it was desirable to 
have more satisfactory provision than at present existed for the 
repair of cars, and a temporary workshop as an instalment of the 
larger scheme could be arranged at the car-shed building for the 
Council at New Oross Gate. It would be necessary to provide 
plant, tools, and machinery, and the Council sanctioned an 
expenditure of £5,000 for their purchase from firms to be selected 
by the Committee. 

The Times says it is anticipated that the Royal Commission on 
London Locomotion will finish its inquiry about the end of June. 

The Metropolitan Water Board having lodged а petition against 
the Metropolitan Electric Tramways Bil), in order that a protective 
clause should be inserted with regard to alterations in the positions 
of pipes, the promoters’ agents offered to deposit with the Board 
£500 to defray the cost of such alterations. On the advice of its 
ohief engineer, the Board on Friday agreed to withdraw its 
opposition on receipt of the £500. 


Long Island Railroad.—4A beginning has been made 
with the work of laying the power rail on several sections of the 
Long Ieland Railroad. Electric traffic is promised to commence on 
June 1st. 


Mount Blanc Electric Railway.—A company has just 
been formed at Paris with & view to constructing and operating an 
electric railway, which will carry tourists to the summit of Mount 
Blanc. The capital necessary, 10,000,000 francs, has been subscribed 
during last month. Electric energy will be generated from the 
numerous streams which flow down the mountain. This under- 
taking will be a great boon to travellers, as the present cost of 
guides is £12, whereas the railway fare is to be £2. 


New York City.—The extension of the subway along 
Lower Broadway is promised to be in working order by Jane 1st. 
Trains will run in the tunnel under the Hudson to Brooklyn a few 
weeks later. Plans are being considered for the enlargement of the 
platforms of the subway stations, so that eight or ten-coach trains 
can be accommodated instead of five or six as at present. The 
electrical equipment of the New York, Westchester and Boston 
Railway Co. will be identical with that of the subway, and there 
will be through traffic. The Weatchester line is to be commenced 
as soon as weather permits, and will be finished in about two years. 


N.E. Railway,—The N.E. Railway Co. are now trying 
a new ballast on that part of the track which ie electrifed. This 
is stated to be & much better non-conductor than the ordinary 
ballast, and it also drains away moisture much more rapidly, thus 
lessening the severity of the shock in case of accident. 


Pontypridd.—The completed portion of the system of 
electric tramways in course of construction by the D.C. was opened 
on Monday morning last. The route extends from Treforest, 
through Pontypridd to Coedpenmaen, Norton Bridge and Cilfynydd. 
In January, 1903, the B. of T. held its inquiry at Pontypridd 
into the application of the U.D.C. for powers, and granted the 
application in due course. In the same year, tenders were obtained 
and accepted for the various works. The generating station, com- 
bined with the refuse destructor and car depÓt, is situated on some 
ground adjoining the Council gas works at Treforest. On account cf 
the narrowness of the streete, the B. of T. compelled the Council to 
put in double lines the whole way, with eome special crossings to 
enable the cars to travel on either line, with a view to reducing 
obstruction to traffic to a minimum. The gauge is 3 ft. 6 in. The con- 
tractors for the whole of the track work were Messrs. R. W. Blackwell 
and Co., Ltd., of London, and for the overhead equipment the British 
Insulated and Helsby Cables Co., Ltd., of Prescot. The under- 
ground cables were supplied by Messrs. W. T. Henley’s Telegraph 
Works Co., who experienced considerable difficulty, owing to the 
narrowness of the streets, in which gas and water pipes and mains 
belonging to the South Wales Electrical Power Distribution Co., 
Ltd., lie in close proximity. The buildings were erected by Messrs. 
Hughes & Btirling, of Liverpool, and the following plant is installed 
therein:— Three engines of the vertical cross-compound Corliss 
type, provided with patent reheaters (one of 500 H.P., and two of 
260 H.P., with speeds of 125 and 150 r.p.m. respectively), supplied 
by Messrs. Coombe, Barbour & Oo., Belfast. The engines are coupled 
to dynamos by Mesars. Greenwood & Batley, Leeds, arranged for 
supplying either the lighting or traction supply. The switchboard 


is of Messrs. Ferrauti's well-known type. Balancers are 5 
for the lighting system, and were supplied by the British Westing- 
house Oo., Ltd. In the boiler house, two boilers are installed; these 
are to be supplemented by two boilers in the destructor honse, not 
yet fixed. ey were supplied by Messrs. Babcock & Wilcox, for a 
working pressure of 200 Ib. per eq. in., and are fitted with that firm's 
usual type of superheater. The same firm also supplied and fixed 
the whole of the pipework and feed-pumps, together with a Boby 
water softener. A Green economiser of usual type is also installed. 
The arc lamps, of which there are 40, are of Messrs. Jobnson & Phillips's 
enclored type, and are fixed on the top of the tramway poles. The 
cars were supplied by the British Thomson-Houston Co, Ltd, of 
Rugby, who sub-let the contract for bodies to the Brush Co., of 
Loughborough. Bix cars are of the double-deck type, and six single- 
deck, all of them being fitted with Brill bogie trucks, driven by two 
G.E. motors. Eacb car is also fitted with the Westinghouse magnetic 
track brake. The total length of track at present equipped iss little 
over 33 miles, and an extension of 11 miles to Hafod is in progress. 
The work has been supervised by the consulting engineer to the 
Council, Mr. R. P. Wilson, of Westminster. 


Sedgley.—An accident occurred on the tramway 
last week. A car was proceeding down-hill from Sedgley to 
Wolverhampton, when the driver discovered that both his ordinary 
and electrical brakes would not act. The car began to attain con- 
siderable speed, when another car appeared, coming in the oppotite 
direction. The driver of the second car fortunately grasped the 
situation and reversed the motion of his car. The runaway, how- 
ever, soon overtook the retreating tram, and a collision ensued. 
The first car was brought to a standstill by the impact, and the 
driver of the second car also succeeded in stopping. Both cars 
were damaged, and the passengers considerably shaken. 


Tramways and Light Railways.—The return 
relating to street and road tramways and light railways which has 
just been issued, givesthe following figures down to December 31«t, 
1903, in the case of companies, and March 31st, 1904, in respect of 
local authorities :— 


Method of England 
traction. and Wales. Scotland. Treland, Total, 
M. Ch. M. Ch. M. Ch. M. Cn. 
Electric . Е 1,282 РО 140 7 80 44 1,463 1 
Steam és ae is 75 53 — 88 5 108 58 
Cable ee ee oe 8 67 + 21 8 тее 29 1 
Gas-uhiotors А 4 2 — — 4 2 
Horse - 810 177 6 18 2 40 15 935 33 
Total 1497 77 179 12 162 64 1,889 18 
Belonging Belonging 
to to other 
local than local 
authorities. authorities. 
Capital expenditure on lines and works ope 
for traffic .. d = ix © "e £19,644,414 214, 617,349 
Total expenditure on capital account E28, 060, 534 * 418, 880,920 
Length opened for trafic— M. Ch. M. Ch. 
Double oe ae ee ee ee ee 768 ц -£91 7i 
Single .. © "T A ^ 80 879 18 400 #2 
Total a 1,147 69 692 14 


‘ota T Sx ore RS 
Number of undertakings 


* These figures include, in several cases, the amounts expended by the 
lessees of local authorities on buildings and egu patni for working the lines. 

These figures include cost of buildings and equipment in respect of certain 
Јоса! authorities’ lines worked in conjunction with other lines. 


The following particulars of the ratics and peroentages which the 
compilers have derived from the present return, show a comparison 
of the electric, steam and horse periods :— 


1909-4. 1893. 1819. 
i Electric Steam Horse 
period. period. 
Capital expenditure per mile of single track 
open :— 
Lines and works .. . £11,780 £7,770 £7,840 
All items oe ee 00 „ 416,018 410,469 ei 
Percentage of net receipts to capitaloutlay .. 5°27 6-38 8:91 
Percentage of working expenditure to gross 
receipts бз i 0А id 66:15 76:98 88:81 
Passengers carried per mile of route open .. 977,951 806,703 469,04 
Passengers carried per car-mile.. .. А 9:48 9:48 тт 


Average fare per passenger - a is 1:112.“ 1-84. 1:84d. 
Amount paid in relief of rates out of profits of £207,087 (Not (Not 
undertakings worked by local authorities given) applicable) 
The document, as compared with those issued in previous years 
has now been enlarged and the return adapted to the circum- 
stances of electric traction. The complete report should be of 
value to all concerned in the progress of tramway electric traction. 


South Shields.—At a meeting of the T.C. on the 1st 
inst, the question of the substitution of motor-'buses for the pro- 
sed electric tramways in the borough was further debated. Ald. 
head presented a memorial from the local Property Owner’ 

and Ratepayers’ Association, asking the Council to consider the 
question of running mo: or- buses in place of the proposed tiame, 
and urging that the former were more economical, and had other 
advantages over the latter. The alderman suggested a trial of the 
motor-’bus at a cost of £3,000 for a year, to test their efficiency, 
remarking that if they embarked upon tbe tramway scheme it would 
involve an outlay of £200,000. He moved that the memorial be 
sent to the Tramways Committee. Ald. Bowman seconded, and 
the motion was agreed to. Councillor Grant, in presenting the 
Tramways Committee's report, assured the meeting that the outside 
cost of the tram system would be £120,000, and no case had been 
made out for a deviation from the suggested plan of 33 


. Councillor R. D. Barlow moved that the Committee be instr 


to investigate and report upon the advisability of ting motor 
"buses instead of electric tramways, and that — ин were 
presented, no further steps in regard to the tramways be taken. 
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This motion was seconded, and then the question was raised as to 
whether the Council had power to run 'buses. The town clerk 
replied that a^ an auxiliary to the tramway system they could run 
omnibuses, either during construction or repair of their system, or 
along rontes in which it was contemplated tolay the lines. They 
had borrowing powers, but the amouat and necessity for-them was 
for the Loca], Government Board to determine. After a somewhat 
prolonged debate an inquiry was agreed to. E 


Stock port.—The Corporation Tramways Committee, after 
ascertaining the cost of running motor-'buses at Eastbourne, bas 
decided to proceed at once with the electrification of the Edgeloy 
route. 


The Underground.—The impending electrification of 
the District Railway has led ito a difference between the manage- 
ment and the men on the subject of wages. A proposed table of 
rates has been issued to the employés, who, under the new con- 
ditions, fall into three classes—motor-men, conductors, and gate- 
men, corresponding in position to drivers, guards, and under-guards. 
Subjoined is a comparison of the two rates :— 


Drivers. Guards. Under-g uard s. 
Present wages 4 428. to 563. 32е. to 34s. 23. to 298. 

Motormen. Conductors. Gatemen. 
Proposed wages | sss to 42s. 6d. 258. to 308. 218. to 228. 6d. 
Reduction 13s. 6d. 4з, бе. 6d. 


The week, says the T'elegrapA, is to be reduced to six days, and the 
proposed day is one of 10 nours, with intervals. These terms were 
considered by the men on Monday, and the result of discussion was 
the formulation of a counter-proposal, which was embodied in a 
communication te the directors. 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-Chinese Telegraph Convention.—Mr. Berring- 
ton, director of the traffic branch of Indian telegraphs, has pro- 
ceeded to Shanghai to assist in negotiations for the renewal of the 
Anglo-Chinese Telegraph Convention of 1894. The better main- 
tenance of the line on the Chinese side of the Burmo-Yunnan 
frontier and a reduction of rates are understood to be the chief 
points £o be urged and discussed with the Chinese representatives. 


Municipal Telephones and the Post Office.—The 
Postmaster-General, Lord Stanley, M.P., received at the House of 
Corhmons on the 6th inst. a deputation headed by the Lord Provost 
of Glasgow, of municipalities owning and working telephones, wł o 
desired to show how the proposed purchase agreement between the 
Postmaster-General and the National Telephone Co. affected them 
and also those municipalities in which the National Telephone Oo. 
have at present a monopoly. The points put forward by the depu- 
tation in their memorandum were—(1) That the partial purchase of 
the London system of the National Telephone Co., and the postpone- 
ment of the purchase of its provincial systems was to be depre- 
cated, because it would enable the company to devote greater 
energy and capital towards crushing out the municipal telephone 
system in the provinces; (2) that their experience had proved that 
it was not essential for the telephone service to be conducted as a 
national monopoly, for from 97 to 98 per cent. of the total calls were 
local; (3) that the Post Office ought to administer the acquired 
national system in friendly competition with the licensed munici- 

ties, and give greater encouragement to other municipalities to 
enter the field; (4) that in the event of the postponement of a 
settlement, the Post Office ought to enter into vigorous competition 
with the company throughout the kingdom, assisted by the co- 
operation of municipalities, in order, to avoid the danger of an 
inflated price being forced upon the Government; and (5) with 
regard to the possibility of extending the company's licence, it would 
meet with strenuous opposition from the municipalities, it would 
prolong the existing unsatisfactory condition of telephone affairs in 
this country, enable the telephone monopoly to reach such gigantic 
proportions as ultimately to render a reasonable settlement of the 
question impossible, and create a menace to the commercial interests 
of the kingdom. Lord Stanley, M.P., in reply, said he was strongly 
of opinion that the telephones should be nationalised, and he should 
be pleased to have another interview with them to have farther 
developed this aspect of the question. 


Post-Office Telegraphs.—A return has been issued 
showing that the gross amount received by the Post Office in respect 
of telegrams, private wire rentals, special wire rentals, and other 
sources was £4,208,427. From this sum the amount paid to cable 
companies, £529,520, and telegram moneys refunded, £4,749, must 
be deducted, leaving £3,674,138, to which is added the value of tele- 
graph services performed for the other public departments without 
remuneration, which is put down at £61,957. The amount expended 
by the telegraph section of the Post Office in salaries, rent, and 
other respects during the same period is £4,693,897. The balance 
of expenditure over receipts is thus £957,782. 

The Times says that the Estimates for Revenue Depart- 
mente, Post Office, Post Office Packet Service, and Post 
Office Telegraphs, for the year ending March 318, 1906, 
have been issued as a Parlimentary Paper. There are increases 
of £498,586 in Post Office, and £78,062 in Post Office Telegraphs, 
while under the heading Post Office Packet Service there is - 
decrease of £3,520. 


Telegraphs and Telephones.—The Associated Cham- 
bers of Commerce has passed resolutions strongly urging the 
Government to establish, without further delay, additional cables 
between the United Kingdom and the Continent and also more 
direct wires between the chief commercial centres of this country 
(especially Liverpool) and Europe, including Continental centres 
for the distribution of telegrams. Also, that the Postmaster- General 
be at once empowered to lay all trank wires underground, во as to 
obviate the delays which are at present so frequently caused by 
storms breaking down the overhead wires. And, that the present 
defective state of the telephone service b:tween London and Paris 
being productive of serious inconvenience and loss to the commerce 
of the two cities, the Government be urged to make such arrange- 
ments with the French Administration as will render the service 
reasonably efficient and rapid for general commerce. 

The Datly News states that telephonic communication between 
England and the Continent has been still further improved. It is 
now possible for Glasgow to ring up Marseilles with a modicum of 
delay. It has been said, they state, that although Leeds bas been 
in telephonic communication with Paris for over 12 months, up to 
the present not a single call has yet been made. The authorities 
will neither confirm nor deny it. 


Telegraphists’ Salaries.— In the Commons on Tuesday, 
Lord Stanley said that he had no intention of raising the maximum 
pay of the general body of telegraphiste in London, viz., £160 a 
year; but he hoped to make some improvement in the pay of the 
cable-room staff of the central telegraph office, which formed a 
separate establishment. ; | 


Telegraphic Interruptions and Repairs :— 
Cams. 


INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No.1) .. as 
Dominica-Martinique эө ee oe өө 
Bt. Lucia- Martinique ee өө ee T ee May 1, 1909 өө ee 
Oa enne-Pinheiro ee ee eo эө ee Aug. 18, 1903 ee ee 

a-Issa (Yemen) Camaran "Y eo ee Oct, 29, 1903 
Tarifa-Tangier .. T 


.. May J, 1902 — .. 


ee ee Jan, 18, 1904 eo eo 


Closed 5 asaki ee ee eo Feb, 9, 1904 ee ee 

: Port Arthur-Ch fu өө ee ee oe Mar. 9, 1304 0 os 
Paramaribo-Cayenne .. ss ae Feb. 25, 1905 . 
Jamaica-Colon .. sè 


Marmaritza-Rhodes 
Guernsey-England 
Gibraltar-Tangier 
Oran-Tangier 


. . Feb. 20, 1905 . Maroh 2 
Souakim-Djedda bs sae 


EN T .. Feb. 24, 1905 .. 

ee өө te ee Mar. 25, 1905 m ee 
LANDLINES, 
Puerto-Barrios ee ee ee ee ee [ July 28, 1902 ee ee 
Kertch-Soutehoum de " га 96 .. Sept. 27, 1904 .. «i 
Rome-Pera 3 9 2 ee „ Jan, 27, 1905 ee 
Bhamo route beyond Tali .. га oe .. Jan. 16, 1905 ea: 
Newfoundland—all places in the interior .. Feb. 10, 1905 


The New Atlantic Cable.—The new cable of the Com- 
mercial Cable Oo. to be laid between Nova Scotia and Ireland, by 
the northern route, will be about 2,300 miles in length and will cost 
about £460,000. Mr. G. G. Ward, vice-president of the Com- 
mercial Cable Co., when asked to explain why only English com- 
panies were asked to bid for this work, said :—'' It is not because 
our company is failing in patriotism, but because there is no 
American cable company so well equipped that it could make and 
lay a cable of the standard of excellence we require in the time we 
want it. The English companies have complete facilities for the 
manufacture of the cable, and in addition they have steamehips 
specially designed and manned for laying cables. The copper 
wire for the new cable will weigh about 600 lb. tothe mile. The 
English companies insulate the wire with a covering of gutta- . 
percha, held in place by a covering of steel wire. The manufacture 
of such a cable isa gigantic piece of work, but the English companies. 
can turn it out at a rapid rate, and have every inch tested by 
trained men.” 


Telephone Employés.—A movement is making progress 
for the formation of a protective and insurance association among 
the employés of the National Telephone Co., in view of the pro- 
posed transfer of the system to the Government six years hence. 
90 per cent. of the Liverpool staff has been enrolled, and it is 
expected that most of the 16,0C0 telephone workers will join the 
branches to be formed throughoct the country. 


The London Telephone System.—In reply to a ques- 
tion asked recently in the House of Commons, Lord Stanley stated 
that 11 Post Office telephone exchanges had been opened in the 
London area on December 31st last, and the number of subscribers’ 
telephones working in connection with them was 22,181. The 
amount of the annual rentals and message fees received during 
1904 was £156,485. 


Wireless Telegraphy.—Indian Engineering says that 
wireless telegraphy has now been established between Diamond 
Island and Port Blair direct. 

The Halifax (N.8.) Morning Chronicle states that during the recent 
storm the wireless telegraph mast at Cape Race, Newfoundland, was 
demolished. 

Tbe Zeitschrift für Electrotechnik reports that experiments in 
wireless telegraphy are at present taking place in Huogary on the 
initiative of the Post and Telegraph authorities of the country. On 
December 19th, 1904, communication was effected in a very satis- 
factory manner between a wireless telegraphy station situated at 
Csepel (Hungary) and the military station of Leopoldau, near 


. Vienna. These two posts are 250 km. distant from one anotber. In 


spite of the chain of mountains separating the two points mentioned, 
the signals have crossed this distance with a relatively small 
amount of energy (5 н.р.), whilst in other countries at least double 
oritriple the ssme amount of energy had to be employed. Experi- 
ments with the same system will be continued. 
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Telegraphs in the British Indies.—During the years 
1902.3 and 1903-4 the system has increased by 6,219 kilometres of 
line and 34,595 kilometres of wire, the total of the former now 
being 96,044 and of the latter 341,168, besides 470 kilometres of 
cable. During the two years 23 new lines were constructed, of 
which the most important were from Nushki to Dalbandin, 
185 km.; Dalbandin to Robat, 397 km. ; Gilgit to Chitral, 331 km. ; 
Teesta Bridge to Khambejong, via Gangtok, Lamteng and Tungu, 
207 km., and from Bungpo to Gnatong, 162 km.. During the same 
period 16 lines, equalling 2,888 km., were re-constructed. 

The Thibet Mission necessitated the construction of several new 
lines. The one from Gangtok to Khambajong enjoys the distinc- 
tion of being constructed at & higher altitude than any other, the 
highest point reached being 5,333 metres. When the Mission 
quitted Khambejong and entered the Chumbi Valley, it had to 
abandon the Khambejong line at Lamteng, as the means of trans- 
port at its disposal were not sufficient to carry the material neces- 
gary in case of the destruction of the line. Later the construction 
of the line from Rungpo to Chumbi, vid Gnatong wae hastened by 
means of land cable. From Chumbi the aerial line was extended 
to Pharijong. In connection with the Mission, 12 temporary 
“offices and 13 country offices were opened during 1903-4. Of the 
. former eight were closed and the remaining four were made mili- 
tary telegraph stations. 

The following are the causes of interruptions during 1903-4 :— 


Number of Duration 

interruptions. in hours. 
Faults on the lines and cable vs " Tm ee 420 5,145 
Faults at offices .. x vs vs ex e oo 327 4,287 
Cyclones and tempests.. oe ve es ке . . 349 5,614 
Floods x " sa ss 78 2,639 
Fires ss 825 on ie Be EE sa . Rl 1,420 
Fallen trees from causes other than storms... „ 293 4,328 
Birds and animals . oe oe ee ee ee 678 7,269 
ee ee ee 79 1 092 


„„ MORS oes MN 10,800 

Duriag 1902-3, on no lees than 19 occasions parts of the copper 
telephone wires were stolen at Allahabad, amounting altogether to 
3 kilometres. The copper wires are now being substituted by iron 
ones of small diameter, as the authorities were unable to trace the 
thieves, excepting in two cases. 

Owing to the successful working of the Wheatstone automatic 
apparatus, it is to be introduced in all the offices of large towns. 
The Department also made experiments with wireless telegraphy 
between the islands of Sangor and Bandheads, and also between 
Elephant Point and Amherst, a distance of 133 kilometres, which 
were satisfactory. | 

Local traffic during 1903-4 amounted to 812,490 Government 
telegrame, 5,581,297 private and 11,303 “free.” International tele- 
grams numbered 913,300. The grand Durbar in 1902 was the 
cause of an abnormal increase of traffic, and 4,500 kilometres of 
special wire were laid to meet the telegraph requirements in con- 
nection therewith. A large office was opened in the camp at Delhi, 
which was in communication with all the different military depart- 
ments as well as all the chief telegraph stations of the land. There 
were 63 Press correspondents present at the Durbar, who sent long 
dispatches to all parts of the world and all traffic was successfully 
bandied. 

Great trouble is experienced in the delivery of telegrams by 
reason of improper abbreviations in addresses, especially when they 
are in large towns, which bas resulted in the non-delivery of many 
telegrams. Comparing January, February and March of 1903 and 
1904, the number of telegrams in the latter period increased by 19 
per cent.; whilst non-delivered telegrams increased by 30 per 
cent. During 1908-4 there wasa decrease of 248 in Press messages, 
while private telegrams increased by 12,112, or 1:36 per cent. There 
was an increase of 591,587 words in international traffic, this being 
due principally to the reduction of the rate between Europe and 
China and the Russia-Japan war. 

The opening of the direct cable between South Africa and Aus- 
tralia, and the laying of cables between Vancouver and Queensland 
and Ban Francisco and Manila are responsible for the decrease of 
540,479 words in transit traffic. 

During 1903-4 receipts amounted to 18,472,458 fr. (£738,898) and 
expenses to 13,171,652 fr. (£526,866), leaving a surplus of 5,300,806 fr. 
(£21,202) equal to 3:66 per cent. on the capital outlay, which at the 
end of 1903-4 amounted to 138,175,340 fr. (£5,527,014).—Journal 
Télégraphique. 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aston Manor.—March 24th. The Corporation invites 
tenders for the reconstruction of existing tramways in its district 
and the construction of other works in connection therewith. 


Consulting Engineer, Mr. Robert Green, 37, Waterloo Btreet, 
Birmingham. 


Belgium.—March 22nd. Tenders are being invited by 
the Belgian State Railway Authorities, at La Bourse, Brussels, for 
the supply and erection of the plant and apparatus required for the 
electric lighting of the Sud station at Antwerp. 


Bray.—March 20th. Electrical supplies for the U.D.C. 
Bee Official Notices March 3rd. 


Bolton.—March 30th. Cooling tower and condensing 
apparatus. Bee "Official Notioes " March 3rd. 


Burton-on-Trent.—March 14th. 100-Kw. c.c. tram- 
way generator for coupling to existing steam plant. See “ Official 
Notices " March 3rd. | 


Clyde.—April 10th. Electric power plant forClydebank 
Dock. See Official Notices” to-day. 


Darlington.—March 20th. Tenders are required for a 
supply of motors on the hire-purchase system to consumers. Ses 
“ Official Notices March 3rd. 


Derby.—March 21st. Permanent way, cars and elec. 


trical equipment for 23 miles of single line. See “ Official Notices” 
to-day. | 


Dublin.—March 14th. The Improvements Committee 
invites tenders for two electric motors. Specifications at engineers 
office, City Hall, Dublin, or at the offices of the consulting engineer, 
Mr. G. Chatterton, 6, The Sanctuary, Westminster. 


Edinburgh.—March 13th. Carbons, meters, boxes, 


troughing and bitumen for the Electricity Supp! artment. 
See Official Notices" February 24th. Py Dep 


Gillingham.—March 27th. Ooal for the electricity 
department. See “ Official Notices” to-day. 


Gloucester. March 16th. Boilers, 600-& w. generator, 


condensing plant, piping, feed pump, é&o., for electricity suppl 
extensions. See "Official Notices " February 24th. : 


Gravesend.—March 14th. Engine room stores, oil, 


lamps, carbons, meters and indicators, cable troughing, &c. See 
“ Official Notices " March 3rd. 


6. W. Railway.—March 13th. Plant (three-phase and 
direct current) for the proposed sub-stations and distributing 
centres in connection with tbe Park Royal generating station. See 
" Official Notices” February 10th. 


Hornsey.—March 27th. Cables, junction boxes, fuse 
boxes and meters for the T.O. See Official Notices ” to-day. 


Hoylake and West Kirby.—March 21st. One 250- 
zi steam alternator, piping, &o. See Official Notioes" March 


Italy.—April 3rd. Tenders are being invited until 
April 3rd, by the Municipal Authorities of Castrorillari, for the 
establishment of a central station for the public and private electric 
lighting of the town. Particulars may be obtained from, and 
tenders are to be sent to, El Consiglio Comunale di Castrorillari. 


Johannesburg.—March 13th. Arc lamps and lanterns. 
See Official Notices " March 3rd. 


Keighley.—March ?7th. Lancashire boiler and steam 
dynamo. See “ Official Notices" March 3га. 


Leeds.—March 14th. Rotary converters, transformers, 
and switchboards for two sub-stations. See "Official Notices 
February 24th. 


Leeds.—March 15th. The Tramways Committee invites 
tenders for the supply of various material during the year ending 
March 25th, 1906. Mr. J. В. Hamilton, general manager. 


Norwich.—March 20th. Wires, cables and lamps for 
the electricity department. See "Official Notices” to-day. 


Porto (Portugal).—March 15th. The Town Council 
has opened a competition for the concession for the exclusive right 
of working the tramways for the collective transport of passen- 
gers, luggage, and goods in all the municipal public ways. The 
conditions of the competition are published at the Portuguese 
Oonsulate in London. 


Plymouth.—March 18th. The Corporation is inviting 
tenders for lubricating oils, engine waste, &. Mr. E. G. Okell, 
borough electrical engineer, Prince Rock, Plymouth. | 


Rotherham.—March 18th. Motor balancer; watering 
a Pong track sweeper for the tramways. See “ Official Notices” 
у. 


Salford.—March 18th. Rubber-insulated fire-resisting 
cables. See Official Notices " to-day, 


Shanghai.— March 318. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See “Official Notices” October 14th. 


South S .cids,—March 13th. Boiler, two vertical 
engines and 550-Kw. traction generators, apd traction switchboard 
for the Corporation. Bee “ Official Notices ” February 10th. 
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Spain. —March 14th. Municipal Council, Salamanca. 
Electric lighting of the town. 


Spain.—April 8th. Office of Public Works, Madrid. 
Concession for an electric tramway line from Rue du Barquillo to 
Place d'Olavide, Madrid. 


Swindon.—March 21st. Lamps, cables, oils, D.C. 
meters, boxes and feeder pillars. Bee “ Official Notices” March 3rd. 


OLOSED. 


Belgium.—Six firms submitted tenders for the establish- 
ment of a municipal electric lighting station in the town of 
Baventhem, the lowest being that of the Compagnie des Constructions 
Electriques, of Oharleroi. 


Colchester.—The Т.С. on March Ist accepted the 
tender of Messra. Davey, Paxman & Co. fora Paxman Economic 
boiler, at £605, and pipework, at £155, for the E.L. Department. 


Dover.—The T.C. has accepted the tender of Messrs. 


Dick, Kerr & Oo., Ltd., for the supply of four tramcars, at E575 


Great Yarmouth.—Mesers. Jno. Russell & Sons, Ltd., 
of Wednesbury, have secured the order for poles for the Great 
Yarmouth Tramways, through the British Electric Equipment Co, 
Ltd. The length of route is 4 miles. 


II ford.—Tbe U. D.C. has sealed a contract with Messrs. 
Pullen & Shore for the installation of a telephone fire alarm system 
throughout the district at 21,100. 


Leek.—The U.D.C. has accepted the tender of Mr. John 
Richards for wiring and fitting the Town Hall for the E.L., at £87, 
and £35 extra for fittings. There were 34 tenders ranging from 
£82 168. to £343 12s. 


Newton Abbot.—The Board of Guardians has accepted 
the tender of Mesers. E. & E. Taylor, of London, for the supply of 
an electric lift at the workhouse, at £181. 


Stockport.—The T.C. on March 1st accepted the tender 


of the British Thomson-Houston Co., Ltd., for the supply of tram- 


cars, with Brush bodies. 
Surbiton.—The U.D.C. has accepted the tender of 


Messrs. Kavanagh & Co., for the construction of a cooling pond at 
the E.L. Works, at £328 13e. 3d. 


= 
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Tun following orders are announced for next week :— 
Monday, March 13.—“ A" Company. Recruits’ drill, 6 p.m.; technical in- 
struction, 7 p.m. Lecture on Advantages of Polyphase Power Trans- 


mission,“ by Mr. Е. Biliotti, A. M. I. E. E., at 8.80 p.m 


Tuesday. March 14.—"B"' Company. Recruits’ drill, 6 p.m.; technical in- 


struction, 7 p.m. Medical D epoction for recruits and Special Service 
Section, 7 p.m. Lecture on Nernst Lamp," by Lieut. E. G. Sheppard. 


8 p.m. 

Wednesday, March 15.—Submarine mining class, 6—9 p.m. Instruction in 
“Stoking Steam Engine," by Captain W. Bunn, 6.30 p.m, Examination 
% C" and D“ Companies for “ A" badge, 7 p.m. 

Thursday, March 16.—"C" Company. Recruits’ drill, 6 p.m; technical in- 
struction, 7p.m. Lecture on Carbons and their Manufacture,“ by Sergt. 
P. H. Nye, 8.80 p.m. 

Friday, March 17.—'"D" Company. Recruits’ drill 6 p.m.; technical in- 
struction, 7 p.m. : 

Saturday, March 18.— Week-end class. 


J. J. F. O’8HAUGHNEssy, Captain, 
For O.C.E.E.R.E. (V.) 


Electrical Contractors’ Association. — Particulars 
have been iesued in connection with the visit of the Electrical 
Contractors’ Association (Incorporated) to Glasgow next week. On 
Monday the local branch will hold their annual dinner, at which it 
is expected Mr. W. R Rawlings, A. M. I. E. E., London president of 
the Association, will be present, along with representatives from 
London, Newcsstle, Manchester, Liverpool, Leeds, Dublin, Edin- 
burgh and other branches. On Tuesday the members will inspect 
the Allan line Atlantic turbine steamer R.M.B. Virginian in the 
forenoon. In the afternoon they will visit the City Ohambers, 
where they will be received by the Lord Provost, Bir Jobn Ure 
Primrose, Bart. Later they will proceed to Port Dundas electric 
lighting station, the Pinkston Tramway power station, and the Art 
Galleries. Following this a meeting of the Central Board will be 
held in the offices of the local section. The Glasgow Section of 
the Institution of Electrical Engineers has invited the delegates 
to be present at the discussion on a paper by Mr. W. W. Lackie, 
the new chief of the Glasgow Electric Lighting Department, on 
" Earthing," which takes place the same evening. ö 


FORTHOOMING EVENTS. 


I. E. E. (Manchester). Annual 


Te-day’s Arrangements.—At 6.15 for 7 p. m. 
Dinner at the Midland Hotel. 
АЗ p.m. Physical Society. On Direct Reading Resistance Ther- 
mometers, with an Appendix on Composite ‘Thermocouples,’ by Mr. 
A. Campbell; and other papers. 
At9p.m. Royal Institution. Prof. J. J. Thomson, on“ The Structure 
of the Atom.“ 


Saturday, March 11th.—At 8 p.m. Royal Institution. Prof. J. J. Thomson, on 
* Electrical Properties of Radioactive Substances.” (Lecture 1.) 

At 8 р.п. Junior Institution of Engineers. Visit to new Ritz Hotel, 
Piccadilly, to inspect the Cage Skeleton System of Construotional 
Engineering.“ 

At 4.80 p.m. Бнр ha and District Electrio Club. * Electric 
Lifting Machinery," by Mr. E. C. R. Marks. aut 

At 2.15 p.m. I. E. E. (London Students). visit to Messrs. D. Napier 
and Sons’ Works, Acton Vale, W. Р 

Monday, March 18th.—At 8 p.m. Society of Arts. Cantor Lecture, Tele- 
phony," by Mr. Н. Laws Webb. Institution of Mechanical Engi- 
neers (Graduates' Association). The Type of Locomotive best. 
Suited to Heavy Express Trains." . 

Tuesday, March 14th.—At 7.30 p.m. I. E. E. (Manchester). Low-tension 
Thermal Cut-outs,” by Prof. Schwartz and Mr. W. H. N. James. 

At 8 p.m.—I.E.E. (Glasgow). Earthing.“ Adjourned discussion. Ву 
Mr. W. W. Lackie. | | . 

Wednesday, March 15th.— At 5.30 p.m. Chemical Society Meeting. — — 

At 7.80. pan. I. E. E. (Students). Electrical Pyrometry," by, Mr. P. L. 
Weir. 

At 7.45 p. m. Cor i т-р 
Machine,” by Mr. J. К. Catterson Smith; and, time permitting, 
„Notes on Heating and Sparking Limits in Variable Speed Motors, 
by Mr. A. H. Bate. . 

Thursday, March 16th.—At 7 for 7.30 p.m. I. E. E. (Students). Annual Dinner 
at the Holborn Restaurant. 

At 7.15 pm. I. E. E. (Leeds). Power Gas," by Dr. P. H. Bowman. 

Friday, March 17th.—At 7.80 p.m. I. E. E. (Manchester Students), High- 
tension Switchgear.” | | 

Saturday, March 18th.—At3 p.m. Royal Institution. “ Electrical Properties 
of Radio- active Substances," by Prof. J. J. Thomson. (Lecture II.) 

At 7.80 pm. Glasgow Technical College Scientific Society. “ Inde. 
pendent Condensing Plant,“ by Mr. Chas. Day. 

Association of Enginecrs-in-Chargo. Annual Dinner, 


I. E. E. (Birmingham). ‘Commutation іп a Four-pole 


NEEPSEND GENERATING PLANT: 
WORKING RESULTS. 


WE have received from Mr. 8. E. Fedden, engineer and manager 
of the Sheffield Electricity Department, some figures relating 
to the plant at the new Neepsend generating station of the 
Sheffield Corporation. The boilers and generators have now been 
in regular service for about five months, The turbo-generators— 
two in number—are of the revolving armature type, and are speci- 
fied to give an output of 1,500 xw. at 2,000 to 2,200 volts, 50 cycles, 
two-phase on an inductive load having a power factor of 86, and 
to have an overload capacity of 10 per cent. for one hour, with 
steam at a pressure of 190 lb. at the stop valve, superheated 100° F., 
and running at а speed of 1,500 r.p.m, the temperature of the 
circulating water being 60° to 80° F., as below :— 

Steam consumption, lb. per xw.-bour, 

Fullload. Half load. 


With circulating water at 60° F. 184 21:2 
do. 70 FL. 19:5 22:5 
do. Е 80° Е. КІТ 20:2 23°4 


The above figures do not include the air and circulating pumps, 
which are motor-driven from the station bus-bars. The exciters 
are direct coupled to the turbine shafts. Particulars of the test of 
these turbines at the makers’ works were given in our issue of June 
17th last, and a full description of the Neepsend station in our 
issues of July 15th and 22nd last. The same machines tested after 
erection at Neepsend in July last gave the following results :— 
IEEE MESTRE c 


At stop valve. 
Steam used. 


Vacuum, 


| 


„ овас | 
Pressure, lb. Superheat, inches. | KW, Бере кн т 
per sq. in. F. 
179 8 92 7 27˙08 1, 596˙9 18 9 
1937 100:8 27:40 1,611°4 18:3 
| 


Air and circulating pump motors used 214 per cent. of output. Exciter out 
put was '52 per cent. of total output. 


After running for five months at 16 bours per day, six days a 
week, during which time the normal load had been about 1,000 Kw. 


during daylight, and 1,400 to 1,600 during the dark hours before 


11 p.m., an average was taken of 10 weeks— November 20th to 
January 22nd— with the results shown in the following table :— 


190 1b. 100* 21 ip. 979 x w. 22°41 lb. 


The boilers are of the Stirling five-drum water-tube type, two in 
number, and are connected each to its own turbine, with provision for 
connecting to а common steam main if required. The fuel, a low 
grade slack, is fed by gravity through measuring cbambers into the 
hoppers of Bennis sprinkler stokers, the grates being fitted with 
standard hollow bars and superheated steam jets by the same 
makers. 

Each boiler has four furnaces, the air supply being induced and 
heated by the flue gases on the Ellis & Eaves system, with some 
additions by Mr. Fedden, which provide for a supply of heated air 
to the fire bar inlets as wellas to the front of the furnace and 
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The specification for this steam-raising plant — :— 

1. That each boiler should be able to evaporate 30,000 lb. of 
water per hour (from and at 212° Е.), assuming the calorific value of 
the fuel to be not less than 13,000 B.Th.U. per lb. 

2. That the fall load efficiency (30,000 1b.) taken over a period of 
eight hours should not fal] below 75 per cent. 

3. That the most economical load efficiency (25,000 lb.) should 
similarly be not less than 80 per cent. 

4. That the heating surface should be 6,210 aq. ft., and the grate 
surface 72 sq. ft. Ratio of grate to heating surface 1 to 86-2. 

These boilers were tested at Neepsend in July, 1904, over a period 
of eight hours, with the following results:— 


Fuel. Shireoaks engine slack. 


Oalorifio value, inclading d 2 per cent. 

moisture  ... EN . B. Th. U. 11,8867 
Total coal in eight hours .. is lb. 41,440 
Average coal per hour per aq. ft. of grate $5. lb. 71:9 
Total ash and clinker per cent. ... sis es 772 
Total water evaporated ... 985 925 Ms Ib. 354,850 
Water evaporated per hour Р lb. 44,356 
Water evaporated per hour per sq. ft. of heating 

surface lb. 714 
Water evaporated from and at 212° F. per hour Ib. 54,096 
Boller pressure, average ... К lb. 196:8 
Average superheat... six ia TES 89 
Water per pound of coal, actual... es lb. 8:563 
Water per pound of coal from and at 212* F. Ib. 10443 
Factor of equivalent evaporation from and at 

212° F., including superheat ses (us .. 12196 
Average temperature of feed water iss F. 96˙2 
Average temperature of flue gases at fan З F. 480 
Average temperature of heated air entering fires F. 315 
Average CO; in flue gases, per cent. Pa 885 15:2 
Average draught at fan suction, ... € 8 in. 2 
Efficiency, including superheat, per cent. ess se 84'9 


The costa at Neepsend station, averaged over 10 weeks, were as 
follows :— 


Units generated  ... was on 888 940,620 
Working hours ies кез wise Р 960 
Ooal—Tons consumed ... es wa 1,328 
Cost per unit ; és 5s 096d. 
Water Ib. consumed (total) s. . 21,079,000 
(191, 000 make-up water) 
Oost per unit eee eee eee ece *0012d. 
Oil, waste, stores, per unit jee. eae 885 002d. 
Balaries and wages per unit sis eee 072d. 
Maintenance, light, power for auxiliaries, &о. 
(charged at 5d. per unit) Je 808 038d. 
Total cost per unit... vss ses 209d. 


The plant is still in the miks hands, but experience with 
similar machines in the Sheaf Street station does not lead Mr. 
Fedden to fear any notable increase in the upkeep charges after 
the period of maintenance has expired. 

The foregoing resulta speak for themselves. Certainly, Mr. Fedden 
is to be congratulated on having laid ont his new station on lines so 
successful, and the makers of the boilers and turbo-generators are 
no less to be congratulated upon the remarkable efficiency and 
economy attained by their respective installations. 


NOTES. 


Burton-upon-Trent Tramways.—At a recent meeting 
of the Gas and Electricity Oommittee, the report of the electrical 
engineer on the subject of extending the capacity of the tramway 
generating plant, todeal with the additional service of cars which 
the Barton and Ashby Light Railway calls for, was read, and it was 
resolved that Mr. Pringle obtain tenders fora 100-kw. continuous 
current dynamo, to be coupled to the shaft of No. 1 alternator, 
together with the necessary switchboard and connections for the 
same. Messrs. Kincaid, Waller, Manville & Dawson, the consulting 
engineers, have in hand the drawing-up of the necessary specifications 
for the track work in the borough to couple up to the Burton and 
Ashby Light Railway. 


Royal Society.— The following papers were to be read at 
a meeting held last evening :— 
W.R. Bousfield. “ Ionic Sizesin Relation to the Conductivity of Electrolytes.” 
Communicated by Prof. J. Larmor, Вес. R.8. 
L. Bairstow and A. D. Alexander. “ Explosions of Mixtures of Coal-Gas and 
Air іп a Closed Vessel." Communicated by Prof. J. Perry, F. R. S. 
C. Coleridge Farr. On some Continuous Observations on the Rate of 


Dissipation of Electric Charges in the Open Air.“ Communicated by Dr. C. 
Chree, F.R.8. 


New Electrical School at Chatham.— The military 
authorities are erecting a new electrical school for the School of 
Military Engineering at Obatham. Hitherto the electrical school 
has been confined within the barracks of the Royal Engineers, but 
the new school will be of a very extensive character, aud fully up 
to date. The building is being erected on a portion of the lines 
just without the Royal Engineers’ Barracks and Institute at Old 

rompton. 


Overhead Cables.—On Wednesday the  Postmaster- 
General answered in the Parliamentary Papers Mr. Martin's ques- 
tion as to whether his attention had been called to the complete 
wrecking of a city office caused by the fall of overhead cables 
during & recent fire, and if he would take the steps necessary to 


secure the public from the danger incidental to the use of collec- 
tions of cables insufficiently secured. Lord Stanley replied that 
the overhead cables referred to could not have been Post Office 
cables, because the Post Office, had nove in the City. Wherever 
such cables are used by the Post Office care is taken as far as pos- 
sible to secure the public from danger. 


Appointments Vacant.—Competent electrician for the 


Hereford County and City Asylum; electrical engineer for Ber. 
mondsey Council (£425). 


Institution Notes.—The official circalar of the Tram- 
ways and Light Railways Association for March contains a notice 
of a proposed visit to the Metropolitan Electric Tramways on 
Thursday, March 30th; and of Mr. G. A. Trube's lectures on 
" Brakes.” A report of the annual meeting, on February 10th, is 
given, and of Mr. Herbert Jones's lecture on the Waterloo and 
City Railway" (with diagrams), with the discussion thereon, on 
February 23rd. The visit to the London United 8 is 
described. 

The first annual dinner of the Students’ Section (I. E. E) will be 
held on Thursday, March 16th, at the Holborn Restaurant. All 
students who are able are particularly requested to be t, and 
should apply at once for tickets to the Students Hon. 

Before tbe Andersonian Chemical Society, at Glasgow, on 3rd inst, 
Mr. Allan lectured on “ Electrolytic Dissociation.” 

The annual meeting of the Faraday Society was held on Monday, 
Dr. Burgin presiding. The annual report states that the member- 
ship of the society is now 260. Lord Kelvin bas been elected 
president, and among the vice-presidents are Lord Rayleigh, Bir 
Oliver Lodge, and Mr. Alex. Siemens. Mr. F. W. Harbore after- 
wards read a paper on Recent Developments in Blectric Smelting 
in Connection with Iron and Steel.” 

Prof. W. F. Barrett, F.R.8., recently lectured in the Blackrock 
Town Hall, Dublin, under the auspices of the Local Technical 
Instraction Committee, on “Electric Traction and Electric 
Lighting.” 

The thirteenth “ James Forrest" Lecture will be delivered at the 
Institution of Civil Engineers by Col. R. E. B. Crompton, К.Е, 
С.В, on Monday, April 10th, at 8 o'clock, the subject being 
“ Unsolved Problems in Electrical Engineering.” 


Method of Testing Fire-Resisting Cables.— When 
putting the statements of cable-makers to the test regarding the 
fire-resisting qualities of their cables, it should be appreciated that 


the rubber in а rubber-covered cable must of necessity be of an 


inflammable nature, and that the fire-resisting properties can only 
be applied to the outer envelope (of tape or braid, as the case may 
be), and therefore to plunge a piece of cable bodily into the fire 
would be to give quite an incorrect impression as to its behaviour 
under normal conditions, since the rubber would run out at each 
end and burn readily. If it is desired to properly test the fire- 
resisting properties of such a cable, the conditions should be made 
to resemble as closely as possible those which would exist when the 
cable is fixed in position in a building, where a fire could only 
attack it in two ways:—(1) By flames impinging upon its outer 
covering or envelope; (2) By an electric are being set up within or 
from the cable i 

To imitate the conditions first set forth above, the sample should 
be suspended horizontally over a Bunsen burner, so that the flame 
could only impinge upon it in the middle of its length. It will 
then be found that the outer coverings are not affected, and that no 
indication arises of the cable being affected by ithe heat until the 
rubber within the envelope bas become so hot as to force its way 
through it to the surface. The rubber thus brought to the surface 
will undoubtedly burn; but there should be very little burning, 
and as soon as the source of heat (the Bunsen barns} is бына ү 
the burning should promptly cease, and the fire should have no 
inclination to spread. 

To imitate the conditions eet forth in No. 2 above, a small hole 
should be cut in the middle of the sample so as to expose the 
conductor, and an arc s»t up at such point by means of an aro lamp 
carbon, when, as above indicated, it should be found that the rubber 
actually exposed alone will burn; and, on the source of heat being 
removed or stopped, the fire shonld die out, The better the 
quality of the rubber on a cable, the more readily it will burn; 
nevertheless, Messrs. W. T. Glover & Oo., Ltd., who "have furnished 
us with these details, claim that, although in all their rubber cables 
a high grade of pure fine hard Para rubber is used, their fire- 
resisting cables will give excellent results when submitted to 
practical tests. 


Electricity at Chatham Dockyard.—An interesting 
lecture on “ Electricity " was given on Saturday to the members of 
the Dockyard "'Smiths' Association" at their meeting-house, 
"The Old Barn,” Chatham. Mr. W. J. Brown, master smitb, 
delivered the lecture, in which he referred to the fact that they 
were now on the eve of a complete installation of electric power 
throughout the whole of the Royal Dockyard at Chatham, and 
already in some departments they were using electricity for 
driving the machinery and lighting the shops. 


Electricity in Gold Mining.—The Mysore Gold Mining 
Co. in its report for 1904, istates that notwithstanding that 18,230 
tons more ore were mined and milled, and that a greater extent ot 
development work was recorded, the total expenditure in India and 
England was £284 less tban in 1903. The reduction in the working 
cost per ton thus apparent is an eminently satisfactory feature of 
the year's operations, one of the contributing causes being the lower 
price now paid for the power supplied under the Cauvery electrical 
power scheme. 
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WEYMOUTH AND MELCOMBE REGIS COR- 
PORATION ELECTRICITY SUPPLY. 


Tue installation of electric lighting plant at the Weymouth 
electricity works having recently been completed, a short 
description thereof may be of interest to our 
readers. 

The contract for the generating plant was awarded 
to the International Electrical Engineering Co., 
London, and one of our views shows the four 
generating sets. The engines are by Messrs. 
Reavell & Co., Ltd., of Ipswich, two of them being 
two-crank and two three-crank high-speed engines. 
The cylinder proportions of all these are identical, 
so that the parts are interchangeable between all 
the engines. 

It will be remembered that in these compound 
engines a special steam cycle is adopted (Scott's 
patent); this steam cycle is really a development 
of the old ** Cornish” cycle, which enables the 
engines to be made of very simple design. 

The three-crank engines are designed to give an 
output of 200 I. H.P., and the two-crank size to 
give 125 r.H.P. when running at a speed of 425 
rp.m., with 150 lb. steam pressure, non-condensing, and 
they can be worked condensing when required. 

The generators are of the multipolar type, and are six in 


The larger sets have each an output of 122 Kw. at from 
460 to 520 volts, and are connected across the outers of the 
three-wire distributing system. 

All the dynamos are shunt-wound, and are specially 
designed for a fixed brush position from no load to 
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J. & P. CABLES ON THE BLACKWATER BRIDGE. 


full load. Each is provided with a pair of lamps 
fitted in a box with ground glass front, and con- 
nected across the main terminals of the machine, so 


GENERATING PLANT AT WEYMOUTH  REAVELL ENGINES 'DRIVING I.E.E. Dynamos. 


number. The smaller machines have an output of 374 Kw. 
at from 230 to 260 volt&, and two of these are coupled in 
tandem to each of the two-crank engines, thus avoiding the 
use of a separate balancer. 


that the switchboard attendant can see at a glance which 

machine is working. , 

A motor booster has also been supplied, consisting of a 

motor driving two boosters, each having a normal output,of 
G 
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183 amperes.at.90 volte, the motor being connected to the 
main bus-bars. | 

»The [switchboard was also supplied by the Inter- 
national Electrical Engineering Co., and is shown in the 
accompanying illustration. It is. constructed of marble 


^ 


WzvwxouTH Exsorgiciry Wongs: Marx SwITOHBOARD. 


panels securely fixéd to a substantial iron frame. The 
automatic circuit-breakers are of the I.E.E. Co.'s make. 
The lighting of the switchboard is carried out partly by the 
use of illuminated dial instruments, and partly by incan- 
descent lamps on projecting brackets. The voltmeters are 
fixed above the board on swinging brackets, enabling the 
instruments to be 
turned through an — 
angle of 120 : 
The other plant in 
the station includes 
three Lancashire 
boilers, 28 ft. long x 
8 ft. diameter, by 
Messrs, E. Danks and 
Co., Ltd., of Oldbury, 
Weir compound feed- 
pumps, and Ledward 
ejector condensers. 
The whole of the 
piping oe ex- 
aust, feed water, and 
drain—was supplied 
and erected by Messrs. 
Aiton & Co, of 
Willesden Junction, 
whose contract in- 
cluded also the feed 
pumps, an economiser 
by Messrs. Lowcock, 
the ejector condensers, 
centrifagal pumps by 
Messrs. J. and H. 
Gwynne, with E.C.C. 


motors, meter, and 
feed tank. 
The steam and 


feed pipes are all 
of weldless steel, 
with weldless steel 
flanges screwed on. All branches from the steam range 
are taken off by means of weldless saddles riveted 
to the pipes. All low-pressure pipes are of cast-iron. 
The circulating water pipes are laid in duplicate into 
the middle of the harbour, and pass through a separate 
strainer box to the pumps; these pipes are arranged so that 
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either сап be used ав а suction ог ав a return pipe, and 
by reversing the flow from time to time the pipes are kept 
clear. The pipes in the foreshore were laid by Mr. Vallance, 
of Weymouth. 

The Tudor Accumulator Co. have supplied a three-wire 
battery of 860 ampere- 
hours capacity, which 
is c and dis- 
charged through the 
boosters, without regu- 
lating cells. 

Referring to the ont- 
door work, the mains 
contract has been 
carried out by Messrs, 
Johnson & Phillips, 
of Old Charlton. 
About 45 miles of 
their standard paper- 
insulated lead-covered 
cables have been laid 
in wooden troughing, 
filled in with refined 
bitumen and covered 
with bricks. The 
positive and negative 
feeders are made up 
in опе concentric 
cable, the middle wire 
feeder being a single 
cable. All the dis- 
tributors аге single 
| cables. The feeders 

are of 25 sq. in 
section with 2 sq. in. middle wire, and the distributors are 
1, 06, 1 sq. in. The public lighting cables are laid across 


the harbour, being specially armoured for the purpose. 

All the underground network disconnecting and fuse 
boxes are of the special J. & P." pattern with bell covers, 
not requiring brick pite. 
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BRIDLINGTON ЁгЕОТВ1С1ТҮ WORKS: GENERATING PLANT (ALLEN—J. & Р. SrTEAM Dynamos). 


The town lighting consists of 1, 4 and }-amp. Nernst 
lamps fed by three-core cables. About 250 of these, com- 
plete with standards on wall brackets, have been supplied 
and erected by Messrs, Johnson & Phillips, who are st 
present engaged in carrying out the second extension ordek 
for lighting the pier, railway station and gardehs. 
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Messrs. Oliver & Co. have supplied 40 arc lamps with 
lowering gear for the sea front, on posts made by Messrs. J. 
Allan & Son, of Glasgow. | 

The whole of the plant was constructed and installed 
under the supervision of Messrs. Kennedy & Jenkin, the 
consulting engineers for the scheme. 


BRIDLINGTON ELECTRICITY WORKS. 


BRIDLINGTON, on the coast of Yorkshire, although one of 
England’s ancient towns, is nevertheless one of its youngest 
boroughs, and has shown no little enterprise in commencing 
an electrical undertaking on municipal lines. The works 
were formally opened on the 2nd inst. by the Mayor of Brid- 
lington. With the exception of the electric lighting of the 
Royal Prince’s Parade, there has been hitherto no electrical 
works in the town, and the Parade has been lighted by a 
gas-driven dynamo of a type that is now regarded as quite 
old-fashioned. 

Before the district was yet incorporated, the then Urban 
District Council (in the summer of 1899) received com- 
munications from several companies which were desirous of 
obtaining an electric lighting order for the district. At 
ence there sprang up a spirit of hostility to the idea of a 
private monopoly, and the Council decided: to apply for a 
‘Provisional Order on{lits!own behalf. Mr. Е. Н. Medhurst, 
of the firm; of 
Messrs. Е. Н. Med- 
hurst, Page and 
Lloyd, was invited 
to report on the 
whole subject, and. 
the Order was 
obtained in 1900. 
In. 1902 the 
matter, which had 
been in abeyance, 
was taken up in 
earnest, and the 
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ment Board having been received to the borrowing of 
£26,481, the contracts were placed, and work was commenced. 


BRIDLINGTON , ELECTRICITY WORKS. 


A ‘brief descrip- 
tion of the build- 
ing and equipment 
is given below. 
The buildings 
themselves were 
designed by the 
borough engineer, 
Mr. E. R. Mat- 
thews, and are 
situated in a con- 
venient position, 
affording adequate 
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ceremony of the T оо’ 00 — space for future 
2nd inst. marked [| Oe ^ | ы; extensions. The 
the fruition of the iC baildings are con- 
scheme, structed of red 


Mr. Medhurst 
was appointed con- 
sulting engineer, 
and was instructed 
to prepare plans 
for a scheme of 
public and private 
lighting on the 


LANCASHIRE BOILEBS. 


three-wire system, with a pressure of 220 volts at the 
consumers’ terminals. The sanction of the Local Govern- 


- *. *. > ч 

^ 5 i TN "iN б: 

+ ^ — m ' — — 

" g ышы | 
= - — 
i 
© - 

. | "wi 
, * 43 a ' - 

_ = 


М ліх SWITCHBOARD. 


[3 Armitage bricks 
ornamented . with 
string courses and 
window mould- 
ings of stone. 
The chimney shaft 
is 130 ft. high, 
of octagonal shape, 
with a square base. The shaft is built on а block 
of concrete 23 ft. sq., and 8 ft. thick, strengthened 
with steel girders. The steam-raising plant comprises two 
Lancashire boilers, each of which is 7 ft. 6 in. in diameter and 
30 ft. in length, and is capable of supplying steam for both 
thedynamos. The working pressure is 185 Ib. per sq. in., 
but the boilers are constructed to carry 150 lb. The boilers 
are seated on Poulton blocks ; the brickwork is faced with 
white glazed bricks, and the boiler fittings are of Dewrance's 
and Turnbull's manufacture. A 96-tube Green economiser 
is placed in the main flue, and is worked by a 14-в.н.р. 
motor. Тһе boiler feed is supplied by vertical compound 
Hall pumps, each designed to deliver 2,000 gal. of water per 
hour against a pressure of 150 Ib. per sq. in. The steam 
piping is so arranged that steam can be supplied to either 
or both the engines from either boiler. The pipes are of 
mild steel, with welded flanges. "The water supply is taken 
either from the water mains or from a tank, which is 
supplied from a well by the feed pumps. From the tank it 
gravitates to the Boby-Chevalet feed-water heater. This 
apparatus was installed to reduce the hardness of 1,500 gal. 
of water per hour from 20? or more to 4? of total hardness, and 
to raise its temperature at the same time to boiling point. 
The engine room is 36 ft. long x 32 ft. wide, and 
presents a handsome appearance. The walls are faced toa 
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height of'18 ft. with glazed bricks, and the floor is paved 
with Staffordshire encaustic tiles, The electrical equipment 
consists of two 100-Kw. Allen—Johnson & Phillips steam 
dynamos of the four-pole type. The engines, each of 
160 H.P., are of the double-acting vertical compound 
enclosed type with forced-lubrication, and run at 475 r.p.m. 
The cylinders are 10 in."and 17 in. in diameter, with a stroke 
of 74 in. The 
dynamos are each 
capable of supplying 
some 4,000 8-c.r. 
lamps. The J. & P. 
balancer-booster 
runs at a speed of 
1,000 r.p.m. The 
E. P. S. storage bat- 
teries are of 450 
ampere-hours capa- 
city. The switch- 
board, by Messrs. 
Johnson & Phillips, 
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although the sum involved might not seem to some of them 
to be a very large one, yet it represented one-third of the 
borough’s rateable value. 

The Mayor accepted the key with thanks, and gave an 
interesting account of the progress of the scheme since its 
initiation. He declared that Bridlington was the first town 
in the kingdom the streets of which were entirely lighted 
with electric light. 
The revenue they 
would во derive 
being considerable, 
and there being also 
a good number of 

rivate consumers, 
e  prognosticated 
that even from 
the first there would 
be no loa. Не 
then opened the 
works, and the 
m party proceeded to 
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consists of polished А T inspect the plant. 

slate panels fixed to | | 1: V aeg stt! ^ | At a later atage 
a metal frame, i s. n " ott “Т ШЕ | of the proceedings, 
with the usual m Ч L TR us Mr. J. E Main- 
equipments. qu ' MHIL | prize, the ohair- 


There are three 

feeders from the 
works connected 
with the distribut- 
ing maing, and the 
aggregate! length of | 
all the mains, which were supplied by the Anchor Cable Oo., 
is 30 miles, The distributors are made up of three cables, 
paper-insulated, lead-sheathed, and armoured with steel tape. 
The mains are laid direct in the ground. The street lighting 
consiste of 410 incandescent lamps, and 32 arc lamps; 16 of 
the latter are of 1,000 c.P., and the remainder of 500 с.р. 
The street lighting is divided into four groups, switched on 
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BBIDLINGTON: GENERAL ViBw OF SWITCHGEAR. 


man of the Elec- 
tricity Committee, 
prior to connecting- 
up the town, spoke 
of the menta 
that had been 
advanced against the suggestion for municipalisation of the 
supply, but referred with the utmost optimism to the future 
of the undertaking. The particulars of the contracts he 
quoted, were as follows :—T wo 100-Kw. dynamos, balancer- 
booster set, 10-ton travelling crane and tools, Johnson and 
Phillips, £2,459; two Lancashire boilers, one Green 
economiser, boiler settings and flues, Clayton & Son, 
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NATIONAL TELEPHONE Company's "BANK" EXOHANGE, AFTER THE RECENT FIRB. 


and off from the works by means of long-range switches. 
At the time of commencement there were nearly 90 con- 
sumers, in addition to the street lighting. 


The opening ceremony took place in the presence of a 
very large assembly. The Town Clerk presented a golden 
key to the Mayor, and} commented on the fact that, 


£1,418 ; storage battery, 220 cells, Electric Power Storage 
Co., £1,067; switchboard and connections, Johnson and 
Phillips, £858 ; mains (10 years’ guarantee), Anchor Cable 
Co., 29, 251; pipework, pumps, and heater, Messrs. J. 
Spencer & Son, £1,429 ; street lighting columns, fittings, 
&c., British Prism Globe Electrical Co., £2,597 ; buildings, 
chimney, &c., Messrs. G. Storr & Son, £5,238. After 
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wishing the undertaking all possible success, he called on 
Alderman Johnson and Councillor Andrew to start the 
engines, which being done he switched on the current, amid 
applause. 

On the evening of the 2nd inst. Mr. F. Н. Medhurst, the 
consulting engineer, entertained the members of the Corpora- 
tion, officials, contractors, and a number of friends to dinner 
at the Brunswick Hotel, Bridlington, to suitably mark the 
occasion. 

The photographs used to illustrate this article were taken 
by Mr. Spurr, of Bridlington, 


THE TELEPHONE FIRE. 


As briefly noted in our last issue, the National Telephone Co. 
on the 28th ult. were again the victims of serious fires, 
which destroyed the test room at their Bank Exchange and 
а large distributing room at Oxford Court. On the opposite 
page we give illustrations showing the wreckage of the 
derrick and the burnt-out test room. Fortunately, the 
switchboard in the exchange was not damaged except by 
water; a temporary test-board, which is kept in readiness 
for such emergencies, was at once requisitioned, and in a 
remarkably short time a large proportion of the subscribers 
were re- connected. In а few days, it is hoped, the whole of 
the connections will be restored. | 

Unfortunately, а large number of through junctions pass 
through the Oxford Court distributing room, and the 
severance of these caused serious difficulty in communicating 
with the eastern and southern districte, About 6,000 
subcribers’ stations and 1,000 junctions were cut off by 
the fire, many aerial cables being destroyed. The disaster 
is attributed to an accidental contact with the live rail in the 
tunnel of the Metropolitan District Railway, near West- 
minster Bridge, the railway company having been carrying 
out testa on the night of the accident. As it happens, it 
was the intention of the company to abolish the Bank 
Exchange this year in any event, and to divide the sub- 
scribers between the Holborn and London Wall exchanges ; 
nevertheless, the company merits our sympathy in the 
serious misfortune which has befallen it. May this be the 
last of its kind ! 
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OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the ession and industry, 
also electric tramway and railway officials, to keep readers of the 
асани Ravinw рене! ai to thar movemonii | 


Central Station Eugineers.— The Annual Works Dinner 
of the Croydon Corporation Electricity Works staff was held at the 
“ Greybouad” on Friday, 24th ult, the chief engineer, Mr. A. C. 
CBAMB, being in the chair, supported by Mr. W. Bonn, chief 
assistant ergineer (vice-chairman). A programme of songs, 
recitations and instrumental musio, was ably rendered by various 
members of the staff at the smoking oonoert which followed. 
During the evening a handsomely fitted travelling bag was pre- 
sented to Mr. C. W. Barr, who was leaving to take up a higher posi- 
tion at Bradford. ALES 

The Birkenhead T.O. has increased the salary of Mr. G. P. SHALL- 
cross, assistant electrical engineer, from £225 to £250 per annum. 

The Worcester Electricity Oommittee has recommended the Т.С. 
to vote a gratuity of £21 to Mr. Т. H. BirRRBLL for extra services 
in the management of the electricity undertaking between the time 
of Mr. Butherland's resignation and Mr. Shaw's commencement of 
duties. | 

At the meeting of the Salford T.C., held on March 1st, the recom- 
mendation of the Electricity Committee increasing the salary of 
the electrical engineer, Mr. C. D. Татти, from £700 to £750 per 
annum, was negatived by 31 votes to 17. 

The Dewsbury T.C. has adopted a recommendation that the salary 
of Mr. A. P. DRYBURGH, assistant engineer, be advanced from £150 
to £170 per annum. . 

At the offices of the County of Northampton Blectric Power and 
Tractich Co., Ltd., Wellingborough, last week, on the occasfun of 
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the managing engineer (Mr. H. J. Nis BET Tr) terminating his appoint · 
ment with this company to take up another similar position at 
Sheerness, he was presented with a gold- mounted umbrella, 
together with an illaminated address 

Mr. Duncan McLennan, of Glasgow, has been appointed 
assistant mains superintendent to the Corporation of Greenock. 

Mr. Vincent has resigned his position as borough electrical engi- 
neer of Bermondsey. Whoever is appointed his successor is to 
receive £450 per annum, rising by annual increments of £25 to £600 
а year. 

At the meeting of the Glasgow T.C. on 2nd inst, the resignation 
of Mr. W. A. CBAMEN, chief engineer and manager of the Eleo- 
tricity Department, was considered. The Committee, in recom- 
mending the acceptance of the resignation, placed on record their 
high appreciation of the valuable services which Mr. Chamen had 
rendered to the city during the seven years that he had acted as 
chief engineer to the Electricity Department. The Committee 
further recommended that Mr. Chamen's wish to bs relieved of his 
duties at an early date be acceded to. At the meeting of the T.C. 
Mr. Willock, the chairman of the Electricity Committee, referred 
to Mr. Chamen’s resignation. When he came to G'ásgow their capital 
was £150,000, and after seven years it was £1,300,000. To put it in 
another way, their revenue seven years ago was £45,000, and this 
year it was £190,000. He had also built two magnificent electric 
lighting stations for the Corporation, and the department had now 
got beyond the stage where the carping critic troubled them. They 
wished him success in his new sphere. 

At a meeting of tbe Electricity Committee of the Glasgow T.O. on 
Tuesday afternoon Mr. LAckrn, chief assistant, was appointed chief 
engineer of the department in succession to Mr. Chamen. Mr. 
Lackie's ealary is at present £500, and it was raised to £800, rising 
to £1,000. The Committee farther decided to ask the T.C. to sanc- 
tion the appointment of Mr. Pacer (at present Mr. Lackie's junior) 
as chief assistant at a salary of £500. 

On Friday last, on the recommendation of the Lighting Com- 
mittee, the Islington Borough Council resolved :—“ That, owing to 
the manner in which Mr. Parcy E. Rycrorr bas discharged his 
duties as works engineer, he be promoted to the position of chief 
assistant electrical engineer at a ealary of £300 per annum.” 

It was announced at a meeting of the Wigan T.O. on March 1st, 
that Mr. THEODORE PaRTINGTON, engineer-in-chief of the Pem- 
berton station, had resigned his position. The Electric and Tram- 
ways Committee, it was stated, had decided to put the Pemberton 
station under the sole control of Mr. SLEVIN, the borough electrical 
engineer, and the resignation was а sequel. | 

Certain charges which having recently been brought against tho 
professional ‘‘competency " of Mr. H. D. Munro, city electrical 
engineer, in the Exeter City Council meeting, we wish to draw 
attention to the Committee's expression of opinion on the subject 
which appears among our “ Lighting Notes” to-day. 


Tramway Officials.— The appointment of manager of 
the Newcastle-on-Tyne tramways bas been secured by Mr. EBNEST 
Hatton, general manager of the Salford tramways. The salary is 
£700 per annum. 

The Manchester T.C. has appointed Mr. Hanoock, principal clerk 
in the Traffic Department, at £180 per annum, as parcels superin- 
tendent at a yearly salary of £250, and Mr. J. Haves, jun, сат 
works manager, at £250, has been appointed rolling stock superin- 
tendent at £350 a year. 

Mr. ЇЧ. A. BELL, accountant, in the Tramways Department of the 
Glasgow Corporation, has been appointed chief accountant in Lisbon 
under Mr. Clark, who left Glasgow a few years ago to take over the 
management of the Lisbon Tramways, Mr. Bell will receive a 
salary of £400 per annum. 

Mr. Wa. Grant, who has acted as manager of the Rotherham 
Municipal Tramways since their inauguration, has been appointed 
пашат manager at Ayr by the Т.С. There were 80 applicants for 

e post. 

The West Ham Council at its last meeting passed а recom- 
mendation of the Electric Lighting and Tramways Committee to 
increase the salary of the tramways manager (Ma. Н. E. BLA) 
by £50, with a further increase in August next of £50, and a 
third increase in February, 1906, of a further £50. 


General.—Mr. J. Н. Dosson, formerly an apprentice in 
Crewe Railway Works, has been appointed to the Professorship of 
Electro-technics at the Transvaal Technical Institute, Johannesburg. 
Mr. Dobson matriculated at University College, Liverpool, was 
afterwards appointed head of the engineering department at Gamble 
Institute, St. Helen’s, and last year went to South Africa with Prof. 
Hele-Shaw. \ 

Mr. W. SrevABT, of the firm of Messrs. Steuart & Fenn, Ltd, 
electrical engineers and contractors, New Zealand, is in this country 
on business connected with electrical work in New Zealand. Com- 
munications may be addressed to him at 3, Kensington Gardens 
Square, London, W. 

On 1st inst., at St. John's Church, Stanmore, Mr. FREDERICK A. 
ConTEz Leics, of the firm of Messers. Lacey, Sillar & Leigh, was 
married:to Dorothy, only daughter of the late Sidney Humbert, of 
Watford. | 

At the National Telephone Co.'s offices at Norwich, on 18th ult., 
the staff assembled to present a walnut smoking cabinet to Mr. 
F. М. Hatt, chief inspector, who is leaving the service owing to 
ill-health. Mr. Hall has been with the company for the past 10 
years. 

The Council of the Royal Society recently decided to recom- 
mend 15 gentlemen from the list of candidates for election into the 
Fellowship of the Society. The following are among them :—Mr. 
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F. C. G. Szancs, senior demonstrator at the Cavendish Laboratory, 
Cambridge, and author of numerous papers on electric and magnetic 

roblems, including a method for testing the magnetic properties of 
1200 and steel; the Hon. R. J. SrRuTT, Fellow of Trinity College, 
Cambridge, an original investigator in physics, on questions such as 
the dispersion of the cathode rays by magnetic force, the behaviour 
of the Becquerel and Röntgen rays, and the discharge of electricity 
through argon and helium. 

A private message from West Orange, N.J., states that Mr. THOS. 
Агул Epison is better. He ів now able to visit his laboratory, and 
is expected to be entirely recovered from the effects of hia recent 
operation in about six weeks' time. 


Obituary.—Mr. Norton P. Отв, chairman of the Otis 
Elevator Co., died at Yonkers, N.Y.,on February 21st, aged 65. 

We learn with sincere regret of tbe death of Mr. STEPHEN 
WILLIAM BiLvER, whose name is inseparably connected with the 
“Silvertown” company (the India-rubber, Gutta-percha and Tele- 
graph Works Co., Ltd.). Death occurred on 7th inst. from a 
relapse after congestion of the lungs. Mr. Silver had reacbed the 
advanced age of 86 years. 


NEW COMPANIES REGISTERED. 


Electromobile Hiring Co., Ltd. (83.703).—This company was 
registered on February 25th, with a capital of £8,000 in £1 thares, to let out to 
hire, sell, »nd deal in electric and other motor-cars and carriages, and to carry 
on the business of automobile store and garage keepers, motor repairers and 
cleaners, suppliers of electricity and other motive power, &c., and to adopt two 
agreements with the Electromobile Co., Ltd. The tirst subscribers (each with 
one share) are :—G. Cockerton, 7, Curzon Street, W., secretary; А. Colquhoun, 
27, Oppidans Road, N.W., clerk; A. P. Hall, 140, Long Acre, W. C., clerk ; 
H. Joly, 31, South Parade, B.W., electrical engineer; E. N. Ruddock, 23, Palace 
Road, Streatham Hill, S.W., engineer; J. Stewart, 118, Farringdon Road, E. C., 
book-keeper; W. C. West, 55, Mornington Cresent, Regent's Park, N. W., clerk; 
and T. G. Chambers, 7, Curzon Street, W., managing director. No initial public 
issue. The first directors вте Lord Westbury and Т. О. Chambers. Lord 
Westbury may retain office so long as be holds 8,000 Shares. T. G. Chambers 
may retain office while the E'ectromobile Co., Ltd., holds 3,000 shares. Remu- 
neration (if any) as fixed by the company. 


Webster Electrical Engineering Co., Ltd. (83,657).—This 
company was registered on February 20th, with a capital of £10,000 in £1 shares 
(5,000 6 per cent. cumulative preference, 4,000 preferred ordinary and 1,000 de- 
ferred ordinary), to tuke over the business of an electrical engineer carried on 
by C. W. Webster, at L.aycock's Mill, Thornton Road, Bradford, and to adopt 
an agreement with the said vendor. The first subscribers (each with one pre- 
ferred ordinary share) are: — F. W. T. Newbould, Ivy House, Shipley, Yorks, 
wool merchant; W. M. Gray, District Bank Chambers, Bradford, chartered 
accountant; C. W. Webster, Laycock's Mill, Bradford, electrical engineer ; 
J. T. Webster, 720, Manche-ter Road, Bradford, traveller; W. Morgan, 23, Bank 
Street, Bradford, solicitor; J. H. Haley, District Bank Chambers, Bradford, in- 
corporated accountant; and A. E. Stringer, District Bank Chambers, Brad ford, 
incorporated accountant. No initial public issue. ‘The number of directors ів 
not to be less than two nor more than seven: the first are C. W. Webster 
(managing director) and F. W. T. Newbould; qualitication, 50 shares; remune- 
ration of managing director, £3 104. per week; of other directors, as fixed by 
the company. Registered office, Laycock's Mill, Thornton Road, Bradford, 


Light Electric Motor Co., Ltd. (5,792).—This company was 
registered in Edinburgh on February 21st, with a capital of £6,500 in £1 shares, 
to purchase the business of inanufacturers of electrical specialities, electric 
power and light contractors, &., carried on under the style of “The Light 
Electric Motor Co.," at 164, Howard Street, Glasgow, and to carry on the same. 
The first subscribers are: J. Maclean, 164, Howard Street, Glasgow, con-ulting 
electrical engineer, 3,600 shares; D. Laurie, Belhaven, Myrtle Avenue, Lenzie, 
merchant, 1,500 shares; G. Rowland, 54, Fast Street, Horsham, Sussex, 
builder, 1,000 shares; R. Craig, Cherryhill View, Larkhall, tailor, 100 shares, 
J. Clel and, Union Street Lurkhall, merchant, 100 shares; H. D. Fitzpatrick; 
10°, Wellington Street, Glasgow, patent agent, 100 shares; and W. Callender, 
100, West Regent Street, Glasgow, solicitor, 1 share. The number of directors ів 
not to be less than two nor more than seven; the first are J. Maclean, G. Row- 
land and D. Laurie; qualification, £100; remuneration as fixed by the company. 
Registered office, 164, Howard Street, Glasgow. 


International Dowsing Electric Heating and Appliances Co., 
Ltd. (83.693). — This cr mpany was registered on February 24th, with a capital of 
£20,000 in £1 shares, to adopt an agreement with A. Romberg, liquidator of the 
Compagnie International de Chauffage par C'Electricitó, to acquire any 
pan and inventions rclating to heating and lighting by electricity for 

ygienic, therapeutic and general purposes, to carry on any scientific, thera- 
peutic, medical or surgical institution, dc. The subscribers (each with one 
share) are :-—D. Huntley, 70. Loveday Road, West Ealing, electrical engineer; 
H.J. Dowsing, 24, Budge Row, E.C., electrical engineer; D. MacLaurin, 86, 
Basingball Street, E.C., merchant; W. Conolly, Buckburst, Redhill, gentleman: 
A.C. Newstead, Abergate, Bromley, outtitter; C. J. Hudson, 7, Bonchurch 
Road, West Ealing, traveller; and W. Frost, 20, Finsbury Circus, E.C., clerk. 
No initial public issue. The number of directors is not to be less than four nor 
more than seven; the first are W. Conolly, A. C. Newstead, H. J. Dowsing, D. 
MacLaurin, and A. M. Romberg: qualifleation, £100; remuneration, 10 per 
cent. of the profits, divisible. Registered office, 24, Budge Row, E.C. 


Mansfield & Sons, Ltd. (83,671). — This company was 
registered on February 22nd, with a capital of £20,000 in £1 shares, to 
carry on the business of gas, sanitary, hydraulic, civil and mechanical engi- 
neers, dealers in apparatus used in connectiog with the generation, distribu- 
tion, supply, accumulation and employment of gas, water and electricity. &c. 
The first subscribers (each with one share) are:—A. Mansfield, 20, Redcross 
Street, Liverpool, engineer; W. Mansfeld, 20, Redcross Street, engi- 
neer; E. Mansfield, Whitby, Chester, engineer: Miss C. Mansfield, 
Whitby, Chester; Miss N. Mansfield, Whitby, Chester; C. McBride, 12, St. 
Vincent Road, Egremont, book-keeper; and W. J. Hart, 14, Ridley Street, 
Оов; buyer, No initial public issue. A. Mansfield is managing director for 
1 e, 


Electrical and Hardware Co., Ltd.  (83,661).— Tbis com- 
pany was registered on February 22nd, with a capital of £1,000 in £1 shares, to 
manufacture and deal in electrical and oiher lamps, bulbs, bells, batteries, 
toys, Novelties, and acc: ssories, hardware, tinware, earthenware, ceramic ware, 
Koe. The fret subscribers аге: — F. Frohwein, 20, Paper Street, E.C., merchant, 
with 100 shares; H. Leeser, 25. Cambricge Gardens, North Kensington, W., 
merchant, 100 shares; A. Baden, 8, Landseer Road, Bow, E., merchant, 1 share; 
W. Hart, 86, Maan Street, S. K., clerk, 1 share; А, D. Jackson, 76a, Little 


Britain, E.C., merchant, 1 share; W. Webb, 11. Ludlow Street, N., clerk; 
and E. D. Honwick, Arbour Villa, Violet Road, South Woodford, clerk. No 
ioitial pnblic issue. The subscribers are to appoint the first directors ; qualifi- 
oation, £100, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Auto- Electric Rifle and Target Co., Ltd., London (76.336).— 


Issue, on February 8th, of a debenture for £50, part of series created December 
5th, 1904, to secure £5,000, charged on the company's undertaking and property, 
present and future. Notrustees. No previous issue of same series. 


Mutual Telephone Co., Ltd. (56.627).—Tbis company's annual 
return was filed 5 "ith, Ай 6,283 5 und 10,848 ordinary 


shares had been taken up out of a nominal capital of £250,000 in 90,000 -. 


ference and 30,000 ordinary shares of £5 each. 6d. per share has been called up 
and £1,184 7s. 6d. has been received, including payments in advance of calls. 
Mortgages and charges: Nil. 


Municipal Electric Light and Power Co., Ltd. (29,021).— 
This company's annual return was filed on January 13tb, when 37 ordin and 
30 founders’ shares had been taken up out of a nominal capital of £25, in 
9,49) ordinary shares of £10 each, and 100 founders’ shares of £1 each. £10 per 
share has been called up on the ordinary and £1 оп the founders’ shares, result- 
ing in the receipt of £100. Mortgages and charges: Nil. 


Moelline Co., Ltd., electric and general engineers, London 
(76,689).—Issue, on January 17th, of £250 debentures, part of series created 
December 2th, 1904, to secure £5,020, charged on the company's undertaking 
and property, present and future, including uncalled capital (if any). Holders: 
City of London Contract Corporation, Ltd., 8, Tokenhouse Buildings, E.C. No 
trustees, No previous issue of dame series. 


Eastern Telegraph Co., Ltd. (6,338).—1Issue, on February 8th, 
of £6,000 debenture stock, being the whole of a series created by resolution of 
even date, constituting a firat charge on the company’s undertaking and revenue. 
Holder: О. Robertson, 108, Gloucester Place, W. Debenture stock previously 
issued and ranking pari passu with this series: £1,882,704. 


Kalgoorlie Electric Power and Lighting Corporation, Ltd. 
(63,248).—A memorandum of satisfaction in full of a charge dated July 10th, 
1902, securing not more tban £10,000, has been filed. 


Chiswick Electricity Supply Corporation, Ltd. (38,854) — 
Issue, on January 17th, of £200 debentures, part of series orea November 
2nd, 1900, and March 8th, 1901, to secure £50,000, charged on the company’s 
undertaking and property, present and future, including uncalled capital. 
Holder: Miss H. Heybourne, Clive Cottage, The Warren, Manor Park, Essex. 
No trustees. Previously issued of same series: £83,500. 


ELECTRICITY SUPPLY ACCOUNTS. 


Top Walsall returns for 1904 show a 


Walsall continuation of the previous year’s pros- 
Municipal _perity. — During the year electric traction 
Electricity called for some three-quarter’s of a million 

Supply. units; and, as a result, the output of the station 


nearly doubled. Under improved conditions 
the working costs fell more than zd. per unit, and after meeting all 
financial charges the department completed the year with a hand- 
some balance in hand of over £1,000. The previous year’s balance, 
some £70, was added to the reserve fund, which, however, as yet 
only totals some £176. The department is to be congratulated on 
the satisfactory result of the past year's working. 
The prices charged are :—Private lighting, 6d. and 2d. per unit, 
maximum demapd system, or 4d. flat rate; power, 2d. to 124.; and 
traction 14d. per unit. The chief engineer is Mr. Alex. Wyllie. 


GENERAL STATEMENT. 


For year ending December 81st— 1904, 1908. 
Total capital expended ... oe s.. 86,40 £78,572 
Number of units sold— 
Private supply ... tea Sige - 
Traction ... Soc oes ies eee 


423,192 
707,654 f 593.121 


Public lighting ... -— ps is 34,392 29,708 
Total number of units sold .. 1,165,238 622,829 
Equivalent No. of 8-с.р. lamps connected 46,038 34,535 
Number of public lamps iss 5" 19 19 
Maximum load in gw. баз ез eae 754 521 
H.P. of motors connected ... T " 220 177 
Revenue account— 
Gross revenue ... T" e „ 18,109 £8,384 
» expenditure... өзө - £6,792 £5,498 
» profit ats ee - - £5,317 £2,686 
Average price obtained per unit— 
Private supply ... — ase б 3`664. 3 93d. 
Public lighting eee 600 seo eee 3:504. 400d. 


Traction 4 1:764. 192d, 
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_ REvENUB Account FOR YEAR ENDING DECEMBER $1вт, 1904. 


Gross revenue - £12,109 = 2:54. per unit. 
Works and distribution costs (including 
public lighting) ... ses 29% £5,316 = 1094, „ 
Total working costs ... was eas £6,792 = 1:408. „ 
Pnorrr STATEMENT, 1904. 
Interest on loans, &c. - eos eee see £2,233 
Sinking fund Уй» ГА bs aes 2,023 
Balance carried forward... ix "s AR 1,061 
Gross profit... ids wes £5,317 


Wu have again to record a very satisfactory 

Aberdeen year's work for this Scottish undertaking. 

Municipal ТЬе contributory causes to the department's 

Electricity ^ successful business in 1903 were largely respon- 

Supply. ` sible for its substantial maintenance in 1904. 

The traction and motor loads are largely 

increasing, the department having acquired a new consumer in the 

Aberdeen Suburban Tramways Co. The growth of the motor load 
in the city can be gauged from the following figures :— 


Year ending July 31st, 1900 T «25 42,326 units. 
" " 1900 ..  .. 67,244 „ 
» „ 1902 eee - 137,486. ,, 
ji ji 1903 4% 5: 275,038 „ 
„ ii 1904 i vee 388,570 „ 


In the result the department made а gross profit of £21,000, as 
compared with £16,000 at July, 1903, and after meeting statatory 
charges a balance of nearly £10,000 remained. The latter sum was 
allocated as to £6,320 to depreciation, and the remainder (including 
£278 received for sundry services rendered to the tramways depart- 
ment) to the reserve fund, which now totals £13,480. We con- 
gratulate the engineer, Mr. J. Alex. Bell, on the very sound position 
of his department. 

The prices charged are :—Privateilighting, 6d. and 24d. per unit ; 
power, 3d. and 1d.; and public lighting, 6d. and 2d, one hour 
maximum demand ; traction, 21d. per unit, Suburban Co. ; 1:354d. 
per anit, Oorporation Tramways. 


GENERAL STATEMENT, 


For year ending July 81st— 1904. 1908. 


Total capital expended  ... se “% £220,748 £194,079 
Number of units sold— 
Private supply- ... es ste 1,581,900 1,274,790 


Public lighting uw wo E 258,803 217,212 
Traction к "ua 1,698,314 1,055,306 
Total number of unite sold ses 3,539,096 2,577,308 
Equivalent No. of 8-0.Р. и connected 154,000 126,327 
H.P. of motors connected .. sss 1,719 1,160 
Number of public аврет га. ges 289 281 
Load factor Т7 5 yes as 19:4 17:4 
Maximum load in kw. ... TS 8 2,080 1.557 
Revenue Account— 
Gross revenue ns us s £38,210 , £29,875 
» expenditure ... ves - £17,136 £13,963 
profit ... - - £21,074 £16,912 
Average "inclusive price obtained per unit— 
Private sapply i vee ee 3°7d. 3°7d. 
Public lighting - ses or 2:64. 2 6d. 
Traction эз -— or “© 1°38d. 1'64d. 


REVENUE Account FOR YBAB ENDING JULY 318т, 1904. 


Gross revenue eo .. £38,210 = 2:59d. per unit. 
Works and distribution costs 488 .. £12,621 = 85d. „ 
Total working coste ... 885 „ 17,136 = 116d. „ 


Prorit STATEMENT, 1904. 


Anterest on loans, &с. eee eee aoe eee £7,398 


Sinking fund 22: - isi Pss ies 4,003 
Balance on year's working... ves 8850 9,951 
Sundry amounts received during year se e г —278 


Gross profit... .. £21,074 


Assessment of a Yorkshire Electric Light Works.— 
Although the premises were still in the hands of the contractors, 
and would not bein working condition for some time to come, the 
new generating station of the Yorkshire Electric Power Оо. at 
Thornhill, near Dewsbury, was some time ago assessed at а rat- 
able value of £1,200. We understand that the company thereupon 

ht the advice of the Machinery Users’ Association, with the 
resuit that their valuer, Mr. Humphreys-Davies, appeared before the 
Assessment Committee last week, and obtained a reduction of the 
matable value from £1,200 to £10, until gach time as the station 


ebould be profitably cooupied. ae 


CITY NOTES. 


WE confess to feeling a little uneasy as we 

Henley’s. left the meeting of W. T. Henley's Telegraph 
Works Co. on Monday last. There is a differ- 

ence of opinion among the directors as to the dividend declaration. 
Now, we do not doubt that it can often enough happen that one 
director may stand alone in his advocacy of some particular course 
that he regards as being good for his company, but knowing that 
the majority of bis colleagues are unable to see eye to eye with 
him, he does not find it incumbent upon him to let his objection 
be known outside the door of the board-room. Henley's, however 
is not а case in point. The unfortunate fact here is that the view 
that 15 per cent. is too large a dividend is expressed by the managing 
director, who, more than any other member of the compauy, should 
know the working of the company, its outlook, and its responeibilties, 
and he has thought fit to make his opinion public. Mr. Button, it 
is true, did not suggest that the course proposed by the board 
should be departed from by the meeting, and a smaller dividend be 
declared ; the difference is not so acute as tbat. Apparently he is 
personally convinced that, in view of prevailing circumstances, the 
company would have done better to pay 124 per cent., and keep 
more money in its coffers for what the future may bring forth. 
And certainly no one would have been surprised had the directors’ 
recent announcement been to that effect, for the lower interim 
dividend of last year, coupled with leseening profits and increasing 
prices of raw material, naturally led one to believe that there 
might be a drop; 1904 was a year of lower dividends, and 
Henley's would not have suffered very seriously in reputation had 
that experience been theirs, especially it it made for continued 
stability of the company. There appears to be no room for doubt 
that the dividend of 15 per cent. was earned, and earned on a capital 
which had become enlarged by the new work's outlay. The elec- 
trical trade, as Mr. Button says, is decidedly improving, and the 
company is receiving its share of the increased business. But the 
new works cannot become revenue-earning before the autumn. 
While we agree that it is never good policy for a manufacturing com- 
pany to divide its profits up to the hilt, and while we can appre- 
ciate the desire of Mr. Sutton for placing the permanent soundness 
of the concern before the payment of big dividende, we may 
hope that the cause of the managing directors fears will be 
removed by the coming of greater industrial activity and bettor 


paying business. For the present, however, we do not feel that we 


can regard that 15 per cent. for 1904 without soine misgivings. 


— — 4 — — ——— — 


City of London Electric Lighting Co. 


On Wednesday afternoon at Salisbury House, Mr. J. B. Braith- 
waite, junr., presided over the meeting of this company. 

In moving the adoption of the report (Erec. Rev., March 3rd, 

р. 365), tha CHAIRMAN said that the forecast of last year that an addi- 
tional dividend would be paid this year had been borne out, mainly 
due to the satisfactory working of the staff. They were able: again to 
go through the year without any increase of capital, and he trusted 
they would be able to go on without adding materially to the 
capital, unless their Bill was carried. They were putting to reserve 
this year £45,500, which was more than was being paid to the 
ordinary shareholders. That was a conservative policy with which 
he felt they would all agree. With regard to the revenue account, 
they had received £221,671 from the sale of current, which was an 
increase of £10,500; revenue under contracts was nearly the same, 
being £13,449, against £13,277; meter rentals had gone up, and so 
had rents receivable, owing to the company having let the premises 
they had acquired for a transformer station. The total revenue was 
£255,087, as against £242,101 last year, being an increase of about 
£13000. Their sales of current last year were 17,624,110 unite, as 
against 14,806,449 units last year, an increase of 2,800,000 units. 
Perhaps the best means of enabling them to grasp the economies 
which had been brought about by the engineering staff, was 
to point out what was the cost of these additional unite 
generated. The total cost of this was inside £1,000, or ia other 
words, seventy-six thousanths of a penny per anit. It showed how 
the increase of output brought down the cost of manufacture, and 
the result was that in the cost of generation the coal figure had 
come down from :4439d. іп 1903, to 4001d. They had made а 
further satisfactory increase both in the number of customers and 
tbe number of lamps connected. They had increased their 
customers by 361 and the lamp connections by the equiva- 
lent of 87,000 8-c.P. lamps. The net result of all the 
operations of the past year-was that they had earned an extra 
1 per cent. on the ordioary shares without diminishing their 
contributions to the reserve fund or to depreciation, and still 
carrying the eame amount forward. The price they were getting 
for their current continued to fall, and the fact that they had had 
to meet this decrease in price and still give an extra 1 per cent. 
showed the success which attended the efforts made by the staf to 
reduce the cost of manufacture. They bad only received about 
94d..on the average for their current, which showed a reduction of 
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nearly $d. as compared with last year. No doubt he would be 
expected to вау something with regard to what was known as the 
great £5.000,000 power scheme now before Parliament, which had 
been so much boomed in the papers. They naturally were watchirg 
the shareholders! interests very closely in the matter, and were 
taking all the necessary steps to oppose that scheme, and without 
leading them to be unduly sanguine, be felt that they had some 
reasons to believe that their efforts would be successful. It would 
seem most inequitable to companies like their owa — which had borne 
the heat and burden of the day, and spent large sums of capital on 
the faith of provisional orders granted by Parliament, and had had 
imposed on them very great obligations to supply the man who 
burnt his lamp foronly a few hours—if Parliament then allowed any- 
one to come along and take the long-hour load, which was the pick 
of the load, and was the cheapest to supply. The promoters 
of this power scheme did not propose to take any 
responsibility for the supply of light, but simply wished 
to supply in bulk for power purposes, and to authorised 
lighting undertakings, and further they asked that no purchase 
clause should be inserted like those which applied to the existing 
companies. The bait they held out was that they would be able to 


supply more cheaply, but his own belief was that this was fallacious. — 


He did not see how the promoters were going to buy coal cheaper 
than thcir company, and they could not put in more efficient 
machinery than the City of London Co. had. Farther, their 
works were close to their customers, but the promoters of the new 
company proposed to erect a generating station some way from 
London, and if so they would have loss in transwi'sion. 
In addition, while it was true that a generating atation for 
50,000 H.P. could work more economically than one for 3,000 E.P., 
yet there was a point beyond which it was no economy to increase 
the size of a station. He, personally, believed that the figures 
which had been placed before the public by the promoters of the 
scheme were fallacious, and he felt that the existing companies could 
do as well. At all events, if their power load was taken away it 
would mean increasing the price for lighting, and that would not 
be for the public interest. 
Mr. F. W. REvNorps seconded the motion, and it was carried. 


South London Electric Supply Corporation. 


THE directors’ report for the year ended December 31st, 1904, says 
that after making a full allowance for depreciation and preliminary 
expenses, the net balance is £21,884, from which must be deducted 
interest on borrowed capital, which absorbed £2,437, leaving a 
balance of £19,447. Out of this the board recommend the payment 
of a dividend at the rate of 4 per cent. on the ordinary shares for 
the year, carrying forward a balance of £6,447. The number of 
8-С р. lamps connected on December 31st, 1904, was 107,000, being 
an increase during the year of 15,098 lamps, while applications 
were in band for a further 4,200 lamps. In accordance with the 
information given to the shareholdera at the last annual meeting, 
an issue of £50,000 debenture bonds was made in January of last 
year, the object being to pay off temporary loans and provide 
capital for necessary extension of mains and plant. The total 
number of units sold in 1904 was 9,205,342, being an increase for 
the year of 4,399,861 unite. The plant, machinery, and mains bad 
been maintained in a high state of efficiency out of revenue. The 
cost of production had again been still further reduced. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c., DECEMBER Slat, 1904. 


Board of Trade units generated 15 978 x ue ee Р 9,842,989 
Sola to consumers and used by public arc lamps és a ee 9,205,842 
Quantity utilised— 

Used on works for lighting, meter testing, and motors .. is 195,006 

Total ee oe os ee d ee ee ee ee ee ee 9,400,848 
Quantity expended in distribution — 

In batteries and motor alternators — .. ЖА T 59,868 

In feeders a is NT a А 61,681 

Transformers .. % 251,821 

Total oe oe . ee ee oo 378,571 
Total quantity accounted for .. è 9,779,219 
Quantity unaccounted for si Ве PK E - ee és 68,770 
Number of lamps on circuit equivalent in 8-c.p, December 81st  .. 107,000 


Н. W. BrRuNT, Manager and Enginecr. 


County of London Electric Supply Co. 


THe directors’ report for 1904, states that the capital expended 
during the year under review in respect of the company’s London 
districts amounted to £83,504, making the total expenditure on 
account of those districts up to December 31st last £1,383,593. 
The balance from last account was £5,255, and from revenue 
account (after deducting generation and distribution costs, 
rent, rates, taxes, wages, directors’ fees, general establishment 
and other charges, and proportion of salaries) £85,279, making 
a total available revenue for the year 1904, of £90,535; 
interest on first and second debenture stock, and interest on 
temporary loans, £32,297; interim dividend on 30,000 6 per 
cent. preference shares for June half-year, £8,569 ; interim divi- 
dend on 40,000 ordinary shares at 4 per cent. per annum for 
June half-year £7,617; carried to reserve for depreciation, repairs, 
renewals, &c. £19,150; total, £67,633, leaving for furthei distribu- 
tion, £22,902. Out of this sum the directors now recommend a further 
dividend on the 30,000 6 per cent, preference shares for the balt- 
year ended December 31st, 1904, and a further dividend on the 


.but the necessary steps are being taken to protect the company's in 


40,000 ordinary shares for the half-year ended December 31st, 1904* 
at the rate of 5 per cent. per annum. These payments will absorb 
£18,050, and leave a balance of £8,452 to be carried forward. 


In October of last year £150,000 44 per cent. second debenture stock, being the 
balance of the £100.000 44 per cent. second debenture stock created, was issued 
to the company's stock and sbareho!ders st par. Application has been made 
to the Board of Trade, with the consent of the local authority, for a provisional 
order for the district of the Croydon Roral District Council, which adjoinsth e 
company's southern areas. Under the powers of the London Electric Lighting 
Areas Act, 1904, agreements have been entered into with the Borough Councils 
of Islington and Battersea for exchange of the overlapping areas affected by the 
Bill, The company is promoting a Hill in the present Session of Parliament, 
the main objects of which аге: — (а) To enable the company to interconnect its 
London stations; (b) to obtain compulsory powers for ac шош al and (¢) 
to supply energy in bulk to authorised undertakers. The has passed 
Standing Orders, and now awaits the Committee stage. Various Bills are being 
promos in the present Session of Parliament which may affect the company, 

terest. The 
profite derived from the company's London stations for 1904 amounted to 
£92,730 19s. 6d., against £78,428 11s. 6d. for 1908, being an increase of 26°99 per 
cent, for the year, while the percentage of working expenses to revenue from 
sale of current fell from 50:6 per cent. to 45:8 per cent. The total a tions 
received at December 81st last amounted to the equivalent of 647,711 8-с.Р. 
lamps, being an increase of 118,855 lampe for the year, as against 112,564 lamps 
for 1908. Included in these figures are 865 users of motors, aggregating 
7,81) н.р., showing an increase of 1,974 н.р. for 1904, of which 890 н.р. is in 
respect of the Wandsworth station. The total units sold were 7,181,909, as 
against 5,754,633 for the previous year. To meet the growing demand in the 
company’s northern districts additional plant is on order, and will be erected 
at the City Road station during the current year. The plant erected lest year 
at the Wandsworth station will, it is anticipated, be sufficient for the com- 
pany's requirements for the immediate future in the southern districte, 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &с. 


Quantity generated in B.O.T. units .. .. 10,078,411 
Quantity sold - 

Private consumers by meter ee oe oe eo ec ee 7,181,809 

Total sold . ec ee oe ee ee” ee ee ee 7.181.309 
Quantity used on works .. ee $5 oe a oe , RE 657,981 
Total quantity accounted for .. ss А А А 7,839,290 
Quantity not accounted for. oe ee is А 2,239,121 
Total maximum supply demanded .. TEC" 5% 6,016 xw. 


The directors of the Bournemouth and Poole Electricity Supply Oo , Ltd., 
have declared a dividend on the ordinary shares of the company at the rate of 
J per cent. per annum for the year 1904. The business of the Scottish House- 


за нора Electricity Co., Ltd., shows а substantial improvement оп the year’s 
working. 


Northern Counties Electricity Supply Co. 


Tun directors’ report for 1904 says that the working aon 
embrace the areas of Blyth, ymoor, Alnwick, Hebburn, 
Thirsk, Whitley, Ashington, epool, Morpeth, Felling, Malton 
and Camboie (Bedlingtonshire), the five last-named places having 
come into operation during the year. The work done shows a sub- 
stantial increase on the previous year as follows: 


Consumers connected to December 81st, 1904 as is .. 8,866 
Number at beginning of year. T ee ee T oe 2,498 
Increase for year " T T 1,864 


Equivalent in 8-c.r, lamps connected to December 81%, 1904 .. 
Number at beginning of year .. ee 


Increase for year ee m si 
Units sold for year ending December 8186, 1904 os .. 996,878 
Units gold for Previous year ee ee ee ee oe ee 844,781 


Increase for year oe - .. 642,002 

Gross receipts for current sold for year ending December 
81st, 190 ee ee oe oe ee ee ee ee £12,280 12 9 
Previous year oe ee e? oe es eo 4,979 9 1 


Inorease for year eo c £7,801 10 1 


The directors consider this development entirely satisfactory, and 
in view of the revival in trade and the steady and incre 
demand for power, they expect the ensuing year will show a farther 
large and profitable extension of business. In order to promote the 
more economical distribution of current and prevent the over- 
lapping of interests in various areas in Northumberland, an arrange- 
ment has been made for the working and developing by the New- 
castle-upon-Tyne Electric Supply Co., Ltd., of certain undertakings 
consisting of Whitley, Monkseaton, Earsdon and Seghill The 
revenue account, after an spportionment of charges between con- 
struction and revenue accounts, shows a credit balance for the year 
of £4,387, plus balance from last year, £1,001 = £5,388. The 
directors recommend the disposal of this amount аа follows :— 
Interim dividend already paid at the rate of 3 per cent. per annum 
(less inoome-tax), £1,602; final dividend at the same rate (less 
income-tax), £1,649; amount to reserve account, £1,500; pre- 
liminary expenses written off, £380 ; balance carried forward, £257. 
The money market being more favourable, it is proposed during the 
financial year now entered upon to offer the debentures, or a por- 
tion of them, to the shareholders at a fair rate of interest, as also the 
кеген i the last issue of shares not yet taken up (14,537 in 
number). 


Newcastle-upon-Tyne Electric Supply Co. 


Mn. J. T. Мювт presided at the meeting held on the 2nd inst., at 
the Station Hotel, Newcastle. He said that they had made con- 
siderable progress during the year. The total units sold during 
the year amounted to 17,132,153, as against 9,033,625 units in the 
year before. The cost had come down to a reduction which 
equalled nearly one-fifth of & penny. The total revenue of the 
company had been £108,957, an increase of £32,945 over last 
year, and the grows profits had been £61,440, as against £49,567 the 
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year before, and £26,552 the year before that. In itwo pe the 
gross profit of the company had more than doubled. е com- 
pany, largely by an agreement with the Northern Counties Elec- 
tricity Supply Co., had now increased their territory over the greater 
part of South Northumberland up to Blyth, with the exclusion only 
of the Tynemouth district and that on of Newcastle in which 
they had the right to supply electricity, but which, at present, was 
adequately supplied by the other company, the Newcastle District 
Lighting Oo. Their customers had increased from 2,460 last year 
to 3,360 at present. As to depreciation and reserve, the directors 
had written off £6,000 from revenue, and had transferred from the 
reserve account to the depreciation account the sum of £25,000, 
which now left the reserve account standing at £21,265 14s. 10d., 
and the depreciation account at £131,000. The reserve account 
had benefited to the extent of £23,469 16s. from premiums received 
on shares issued during the year, and would further benefit to the 
extent of £3,516 14s. when the final call on the new shares became 
payable during the present month. The business of the current 
year has shown a very satisfactory increase as compared with the 
same period of last year. 

Mr. T. @.‹Сїввон seconded the report, which was adopted. 

The Omar an moved that the company confirm a provisional 
agreement for the purchase of the shares in the County of Durham 
Electrical Power Distribution Co., Ltd. He went fully into the 
details of the schome, and justified it by saying that such a business as 
theirs could only be the more satisfactorily carried on the larger it 
was, The Durham company supplied a large output of electricity 
in Gateshead, Jarrow and Durham City and owned prov. orders for 
other districts in the county. Their own company had largely 
supplied it with the electrical energy it required; but the develop- 
ment іп the County of Durham had not been carried on upon the 
same scale as on the north side of the Tyne. The scheme would 
mean a closer relationship between the companies, and the control 
of the Durham company becoming vested in a new board of 
directors, the majority of whom were directors of the Newcastle 
company, the interesta of both companies would be largely pro- 
moter and extended. Briefly, the sum to be paid was £256,000 ; 
but this was subject to considerable deductions upon the final adjust- 
ment of liabilities and assets For example, the sum of £50,000 iu 
cash, representing expenditure on various works now in progress, 
would be refunded by the Durham company when the work wascom- 
pleted. They preferred to carry on this business as an independent 
company, and they proposed that it should come to the public, and 
issue the capital it required. They considered, for the full expan- 
sion of the business of the company, that the capital should be 
£350,000 in ordinary and preference shares, and, if the scheme were 
passed that day, a prospectus would be issued in the name of the 
Durham Distribution Co., and the capital offered at par. Their 
own shares, as they knew, stood at a premium, and this arrange- 
ment prevented any depreciation which might occur if they carried 
out the new issue on their own acoount. 


Chatham and District Light Railways Co. 


Мв. A. В. Monxs presided at the annual meeting held on Tuesday 
at 83, Cannon Street. The report, of which we gave an abstract on 
page 324 of our February 24th iisue, was adopted. The report con- 
tained the following comparative table :— 


Miles P puit Traffic Aenne Car- 
open. „туд, receipts 


Half-year 
ended. 


No. of 
fare. milesge. cars. 


June 17,1902, to Dec. 81,1903, 8° 


8,001,017 | £18,614 1°08d. | 846,822 25 
June 30, 1908 өө . | 8°58 8,844,592 12,369 d. 884.221 85 
December 81, 1908 . | 8:58 | 4,201,619 | 15,776 ‘90d. | 461,968 ' 85 
June 80, 1904 Sa .. | 8°68 | 8,187,619 14,582 1:09d. 400,762 85 
December 81, 1904 .. . | 9°88 | 8,459,119 | 15,946 | l'10d. | 416,855 | 35 


Yorkshire Electric Power Co. 


Тнв hsalf-yearly meeting was held at Leeds, on February 28th, Mr. 
A. @. Lupton presiding. In moving the adoption of the report 
for the half-year ended December, 1904 (ErmorBICAL Review, 
February 17th, page 277), he said that they had no revenue account, 
and, therefore, the accounts were very simple. There was last year 
an item of £20,200 of fully-paid thares, which bad since been 
increased to £30,300, dne to an issue of 1,010 shares to Mesars. 
Callender & Co. in payment for cables, and ithere had been a call 
of £2 a share on the ordinary shares, At the last meeting he said 
that the directors anticipated having the full plant in working 
order by the end of the year. It had not been possible to do that, 
and they bad not yet got the turbines running. The station and 
its equipment was all complete with that exception. The first of 
the tarbines had been tested at the makers’ worke, and passed a 
very satisfactory teat. It was now being erected at Thornhill, and 
in about a fortnight would be ready for running. The second 
turbine would be ready for testing in about a fortnight at Rugby. 
In order to keep their promise of supplying current in December, 
the engineer was able to run the subsidiary plant, and current was 
available at the station on December 30th. The fint permanent 
consumer was connected on January 21st, and since then the supply 
had gone steadily forward. The second consumer to be connected 
was a colliery, w had taken a supply since January 29th. They 
had settled agreements now with consumers to the extent of over 
900 K. fp. Не was confident that by the end of the year they would 
have doubled that ж.р. The directors had given very careful сор: 
to a scheme for hiring ont motors to consumers. 
The report was adopted. | | 


London United Tramways (1901). 


Tum meeting of this company was held at the offices, High Road, 
Chiswick, W., on the 28th ult., Mr. Charles T. Yerkes in the chair. 
In moving the adoption of the report, which was pub- 
lished in our last issue (page 364), the CHaIBMAN said it was 
a satisfaction to be able to point to an increased revenue 
and at the same time a decrease in the working expenses. The 
total receipts amounted to £296,235 11s. 2d., against £280,241 
16s. 14. in the corresponding period of the previous year, an 
increase of £15,993 16s. 1d.; while the working expenses were 
£176,188 5s. 10d. as compared with £176,391 128. 7d. last year, a 
decrease of £203 6s. 9d. The percentage of working expenses was 
59°47 per cent. against 62:04 per cent. last year, s decrease of 3747 
т cent. The total number of passengers carried during the year 
was 48,126,727, showing an increase of 2,833,254. With regard to the 
heavier charges this year for interest and preference dividend, the 
report referred to certain capital outlays on road improvements and 
widenings and explained that those works had been deemed expe- 
dient for two reasons. One was that the directors desired to obtain 
forthwith the greatest possible facilities for the conduct of the 
traffic by the conversion of single and interlacizg lines to double 
track; the other reason was that the acquisition of the pro- 
perties necessary for carrying out those improvements, if 
deferred to a later date, would probably have involved a much 
heavier expenditure owing to the rapid appreciation in value of 
land and properties on the routes of the company’s tramways. 
Already the company had derived much benefit from the conversion 
to double track of a number of lengths of single line on the 
Hampton Court route. For some time after the opening of the 
line, it was necessary to run the cars in one direction only on 
Sundays and holidays, at no small inconvenience to the public, and 
loss of revenue to the company. He was glad, however, to be able 
to say that now, as a result of the extensive road improvements 
which had been effected, the cars were at all times гип in both 
directions, and the company was in a position to cope satisfactorily 
with the greatest pressure of traffic. The capital outlays which had 
been made increased the interest and preference dividend charges 
very substantially, but the directors were confident that it would 
not be long before the company reaped the full benefit in a speedier 
development of the business, and а corresponding increase in the 
revenue, The traffic receipte, he was pleased to say, showed every 
sign of a steady increase. The company had let a contract for 
advertising on their cars, which would realise the eum of 
at least £5,000 per annum. The report also showed how 
their working had now been standardised so as to secure the 
maximum of economy consistent with efficiency, and he could fairly 
prophecy that in future there would be little, if any, increase in the 
ratio of working expenses, but rather a decrease. Since their last 
meeting, the line from Southall vid Hayes and Hillingdon to 
Uxbridge, and also the connecting line from Hammersmith Broad- 
way vid Askow Road, had been put successfully into operation, and 
the result.of the working of those lines since June last had fully 
realised their anticipations. The directors believed that a very 
large development of traffic would now rapidly take place 
along the fine stretch of country between Southall and Uxbridge. 
The company bad now 37 miles of electric tramway in 
operation, agsinst about 30 miles last year, and he begged 
to call the attention of the meeting to the fact that there was 
no increase in expenses when the number of miles was in- 
creased. The directors were concluding contracts for the building 
aud equipment of the authorised extension of the system in 
Kingston, Surbiton, the Maldene, and Wimbledon, and between 
Brentford and Hanwell. The work of construction would be pro- 
ceeded with forthwith, and it was expected that the lines would be 
completed snd put into operation during the course of the year. 
Those new lines would lir k up important centres of population, 
putting them in through communication with the rest of the com- 
pany'ssystem, and with the London County Council's electric tram- 
ways system ‘at Tooting, and would, no doubt, prove to be 
valuable sources of income to the company. As the report showed, 
they were spending large sume annually in maintenance and re- 
newals. Everything was renewed out of revenue as the occasion 
arose, and the whole of the company’s permanent way, plant, and 
equipment, was maintained at the highest standard of efficiency, and 
in that way depreciation became practically a negligible quantity. 
The electrification of the District Railway was now rapidly 
approaching completion, and with the inauguration of the other 
tube railways controlled by their allies, the Underground Electric 
Railways Оо. of London, and the introduction of through fares and 
facilities, their electric tramways would be a very considerable 
factor in that most up-ta-date and comprehensive scheme of city 
and suburban transit. It was with justifiable pride that the 
directors could say that their system stood in the first rank of elec- 
trical undertakings, and their central power station had become 
one ofthe “show” installations of the United Kingdom. It had 
been visited by nearly every scientific society,and described by 
every technical journal of importance in the land. The Bill 
promoted by the company in the last session of Parliament to 
authorise an extension from Hounslow to Staines received, the 
Royal Assent on August 15th last. The Bill in this session merely 
dealt with the extension of the time limited by their Acts of 1901 
and 1902 for the construction of tramways and the acquisition of 
additional land. In conclusion, he said that they looked forward 
with every possible confidence to the result of their next year's 


ons. 

Mr. LLOYD remarked that there had been a good deal of talk 
lately about motor-'buses. 

The Onaramanm said that he did not think they could compete 
with the trams, though they might take the place of horse-’buses. 
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The motion for the adoption of the report was carried unanimously. 

Mr. Henry Brown, of Spiers & Co., was then elected a director in 
the place of Mr. Samuel White, who had, the CBAIRMAN said, 
decided to retire. 

Mr. YERKES remarked that he intended to resign his position as 
chairman of the company. He was now chairman of the Under- 
ground Co. and also of the District Co., and he did not think it 
advisable that he should hold the three offices. He did not intend 
to retire from the board of directors, and he would always be will- 
ing to give the company the benefit of his advice and assistance. 
It had been deemed advisable to increase the number of directors 
to seven instead of five, and he moved that the directors be em- 
powered accordingly. 

This was agreed to after the CHAIMAN had said that during the 
past two months there had been an increase of £3,056 in receipts, 
as compared with the same months of last year. When a company 
just opened !ines there was generally no money made for, as a rule, 
three years. 
their new lines even by next year. 


Edwards Air Pump Syndicate. 


Мв. О. W. WiLLiAMsON MILNE presided at the meeting held last 
welk. After briefly referring to the accounts, he said that in the 
electrical trade, municipalities and others had had to restrict their 
expenditure considerably, so that there was not the same amount of 
work going during 1904 as in previous years, The company had 
had many repeat orders. The royalty earnings were still increasing. 
Tbe foreign business had shown progressive growtb. The pump 
had now replaced the ordinary type almost entirely. Mr. Leslie 
Robertson seconded the adoption of the report (see ELECTBICAL 
Review, February 24th, p. 322), and it was agreed to. А final divi- 
dend of 10 per cent. was declared, making 15 per cent. for the year. 


Hart Accumulator Co. 


Mr. G. W. Kipp presided at the annual meeting held at Stratford 
on March 1st. He said that during the year competition had been 
as keen as—in fact, keener than—ever, and trade depreseed 
throughout the country. The company bad, however, been very 
busy, indeed, during the greater part of the year night shifts had 
to be run in order to carry out the work in hand. Their premises 
were not nearly large enough to carry out the work which came 
their way, so that they had to employ labour continucusly in an 
unprofitable manner. More room would thus mean economy in that 
direction. The balance-sheet was better than itlooked. The stock 
bad been written down to ecrap prices. During the year they had 
installed 16 central station batteries. They stood well in the direc- 
tion of motor-car business. The staff was continually experimenting 
in that direction. They had one car which ran something like 5,000 
miles before a penny had to be spent on its battery. The orders 
this year were jurt about the same as last year, and the sales for 
January and February showed an increase of 33 per cent. over the 
eame months of 1904. In regard to capital, they must bave another 
£10,000 in order to finish the whole of the buildinge. In the 
accounts, depreciation bad been made on the whole of the plant 
and buildings to the fullest extent. 

The report, which was published in our issue of February 24th, 
р. 321, was adopted, and a 124 per cent. dividend approved. The re- 
election of directors and auditors having taken place, votes of thanks 
to the engineer and manager (Mr. E. J. Clark) and the staff, also 
the directors, were passed. 


W. T. Henley's Telegraph Works Co. 


Мв. SYDNEY GEDGE presided at the meeting held at the offices in 
Blomfield Street, E C., last Monday. In moving the adoption of 
the report (ELEcTRICAL Review, March 3rd, p. 367), he said that 
they were again asking shareholders to sanction a 15 per cent. divi- 
dend, and having regard to the general, commercial and industrial 
depression which had not yet entirely passed away, and to the fact 
that the capital upon which the dividend had to be paid (both pre- 
ference and ordinary) had been increased by one-seventb, he thought 
they would have no reason for commiserating each other. Their 
hope was that they would be at least ableto maintain that dividend. 
Competition still continued, but they hoped to hold their own 
partly by the aid of their new works and by continuing to give as 
good work ss possible, Of couree, mistskes were sometimes made; 
there were flaws in their work as in others, but their object was 
never to scamp the work. Various circumstances had delayed the 
completion of the new works, and he was afraid another six months 
would elapse before they would be able to earn any money. The 
15 per cent. dividend was paid on the larger capital, but a part of 
that eapital would not be earning anything until, say, next autumn. 
They were, therefore, paying dividends on capital which was not 
earning them. That made the 15 per cent. the more creditable. 
In place of the late Sir H. M. Stanley, they had elected Mr. Fünch, 
C. I. E., to the board. That gentleman had special qualifications for 
peculiar work not in London, and he was at present engaged 
thereon. After referring briefly to the balance-sheet, the chairman 
mentioned that last year there was a flaw in the cable near the 
Fiorida end. It had to be taken up and repaired at a cost of 
£4,264, which reduced the cable reserve fund to £4,000. This 
happened 13 years after the laying of the cable. In seven years 


He believed that they would be making money on ` 


more the company’s liability would run out, and they might consider 
themselves very fortunate that so many years had elapsed before 
any money was spent upon the cable. 

Mr. Großen Bourron, managing director, in seconding the 
adoption of the report, eaid that the balance-sheet was an uneventful 
one this year. The year had been one of industrial depression, and 
the cable trade particularly had felt that depression. They had a 
capacity of production in this trade far in excess of the demand, 
and, of course, thas meant a great struggle to get business, and a 
corresponding redaction in profits. That was not a closed chapter. 
He would not prophesy about it, but during the first two months 
of this year, the trade of the country so far as electrical industry 
was concerned, was reviving. They were getting more orders and 
more inquiries, and they had reasonable ground for hope that the 
current year might be a better one for trade than the past year. 
The competition had brought a great deal of anxiety to the 
ment. It was not merely low prices that had prevailed, but high 
prices for raw material as well. Sometimes during the year they 
had had to pay more for raw materials than ever before. They had 
been hit both by lower selling prices and higher costs. The year, 
though full of anxieties, had, he considered, been very successful. 
Although it was not the year of the largest dividend and the 
largest profits, it had been the most successful trading year that the 
company had ever had, taking all the circumstances into considera- 
tion. He was not entirely in accord with the majority of the 
directors with regard to the dividend that had been recommended 
for acceptance. He bad thought that a less dividend—looking at 
all the circumstances of the company, the future, and the engage- 
menta that the company was entering upon—of, say, 124 per cent., 
would have been a welcome one to the shareholders. Не did not 
propose to ask that meeting not to pass the recommendation of the 
board. The dividend had been earned, it had been announced, it 
could be paid, and a dividend recommended by the board should be 
paid. With regard to the reserve, this was invested in the business 
cf the company, and that meant tbat every thousand pounds that 
was put to reserve account required £1,000 less to be borrowed for 
share capital. He thought that when a company could pay 
reasonable dividends, the cost of the extension of its opera- 
tions should, as far as possible, be paid out of revenue, 

A question having been asked by a shareholder respecting the 
method of taking stock, was answered in some detail by Mr. BUTTON, 
who, in the couree of his reply, mentioned the fact that the amount 
of floating copper that they had probably ran at between 300 and 
500 tone, representing some £25,000 to £35,000. 

The report was adopted unanimously. 

Resolutions approving the 15 per cent. dividend, re-electing 
directors and auditors, and thanking the managing director, 
secretary, staff, chairman, &c., were passed. 


British Electric Transformer Co. 


Тнв second ordinary meeting of the above company was held on 
Monday at Salisbury House, I. C., under the chairmanship of Mr. C. 
Phillips. 

In moving the adoption of the report (ErnmorRICAL Revisw, 
March 3rd, р. 365) the OnarIBMAN said there were not 
many engineering companies able to present such a favour- 
able balance at the end of two such bad years as had been 
expérienced since the incorporation of the company. No one could 
say what would be the result in the future, but they had reason to 
believe that the current year would prove as prosperous. At all 
events, the prospects looked very bright at the present time, the 
orders received since January being far in excess of those received 
in the same period during 1904. "The share capital was of the same 
nominal amount, but 17s. 6d. had now been paid, instead of 10s. On 
the credit side they would see the sum of £1,373 in respect of 
additional patents. Mr. Berry, who had a large interest in the 
company, had presented them with several patents, which had 
already proved remunerative, and the board considered it only 
right to reimburse to Mr. Berry his out-of-pocket expenses. The 
additions to plant, buildings, &c., £4,711, included the equipment 
of the two new bays at the works. There was an increase of nearly 
£2,500 in investments. Part was represented by shares in a com- 
pany in payment of goods supplied, and the rest in a company with 
which business had been done, and with a concern by which it was 
expected the company would benefit. Debts due to the com- 
pany — E25, 159 — appeared a heavy item, but £14,326 of 
this had been received since January lst. Their principal 
customers were corporations and companies working under 
special Acts of Parliament, and they had no anxiety at all 
about the balance. As to the profit and lose account, the general 
charges bad been heavy because the business done had been 
large. The result of the trading was that they had a disposable 
balance of £13,603, and it was proposed to pay a dividend of 7j 
per cent., place £2,000 to reserve and £1,500 to depreciation reserve, 
write £1,500 off the preliminary expenses, and carry forward £2,494. 
The £1,500 placed to depreciation reserve was more asa pre- 
caution tnan because they felt such a large sum wasnecessary, while 
the sum written off preliminary expenses reduced the item to balf 
what it was two years ago. They could have paid a higher dividend, 
but felt 16 more prudent to carry forward a substantial balance 
tban to divide the profits up to the hilt. As to the works, over- 
time bad been worked, and was still being worked, and this, whilst 
eminently satisfactory from the shareholders’ point of view, had 
entailed hard work on the staff. The increased accommodation 
offered by the extension of the worke had been of great value, and 
had enabled them to cope with an increased volume of work. They 
had recently obtained a large order for transformers from the 
Johannesburg municipality, and other orders from South Africa, 
America and China, and these would be good advertisements of 
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their specialities. Competition had been, and was, very keen, and 
prices were constantly cut, but they had been able to hold their 
own against their competitors. To show the same profit had, how- 
ever, necessitated a larger turnover, and he felt that in view of 
the trade depression the result was very satisfactory. Their orders 
were now more for transformers for power purposer, and as this 
meant larger transformers, heavy appliances and machinery had to 
be installed and the works adapted for a bigger class of work. 
Mr. Billington, the managing director, had been most indefatigable, 
and his valuable services were much appreciated by the board. 

Mr. А. F. BERRY seconded the motion, and said the result was 
due to the unremitting efforts of the directors and staff. The cbair- 
man had told them that he had given the company a number of 
useful patents. As he was personally very heavily interested in the 
company, and as the patents worked in admirably with his trans- 
formers, the patents of which were held by the company, he was 
only too pleased to hand them over, and he trusted soon to share 
eome of the profits which might be derivable from these sources. 

Replying to questions, the CHArRMAN said there had been no 
friction between the directors in the past year; in fact, there had 
not been a single question of a debatable character before the board. 
They were gcing to give notice that the unpaid calls must be paid, 
or the shares would be forfeited. The amount in arrears was not 
large—only about £500—and was due mainly from one shareholder 
who could afford to pay. As he had mentioned, over £14,000 had 
been received since the beginning of the year on account of debts 
due to the company, and their bank balance was much more satis- 
factory to-day then at the end of the year. They were quite 
satisfied with the financial position of the company. With regard 
tothe French company, negotiations were still going on, and he 
hoped that within the next month or so they would be able to 
mu satisfactory arrangements for the working cf the patents in 

ce. 

The report was then adopted. 


Lanarkshire Tramways Co. 


Мв. A. B. Monxs presided at the annual meeting held at 83, 
Cannon Street, E. O. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
February 24th), the CHAIBMAN eaid they were satisfied that they 
were on a perfectly sure basis, and he had very little doubt that 
when they met next year, it would be with an enbanced dividend. 
They were proceeding with the Larkhall extension, and he believed 
that the contractors would have this ready in the course of June, 
when ж large increase of traffic would result. They had also 
started a parcel service, and eventually this would be successful. 
Experience in similar tramways was that it took tome considerable 
time to develop. | 

The CHAIBMAN said that he bad had communications from some of the 
company's friends in the district, asking whether they could obtain 
shares in the company. The position was shortly this, that the pro- 
moters and contractors who had for several years found the necessary 
funds and embarked in the enterprise at great trouble and expense 
(nearly £200,000), seeing now that the company was quite a success- 
ful one, rather desired—not unnaturally—to keep the shares. Still, 
he believed the contra tors appreciated the desirability of having 
local shareholders, and seeing that extensions were always going on 
in the locality, would be agreeable to meet them in the matter, and 
he thought perhaps in the course of a week or two something 
might be done to gratify the desires of the local public. | 

The motion was adopted, and the retiring directors and auditors 
were re-elected. 

The report contains the following comparative table:— - 


Й M July 22nd to June 80th, Dec. 8186, 
Half rear ended Dec. Blat, 1903. 1904, 1901. 
Miles open .. vu Vs 8:66 8:66 8:66 
Passengers carried .. ^ .. -2,789112 8,201,150 8,604,464 
Trafüoreceipts .. . 414,41 £15 960 18,036 
Average fare .. ee T 1'24d. 1:194. 1°19d. 
Car-mileage .. ee ee 826,960 885,274 464,068 


No. ої cars .. И e 25 25 85 


Metropolitan Electric Supply Co. 


Тнв directors’ report for 1904 says that, in consequence of the sale 
of the Marylebone portion of the undertaking and the acquisition 
by the London County Council of Sardinia Btreet station, tbe capital 
expenditure, which, at the end of 1903, amounted to £2,090,763, has 
been reduced by the sum of £759,152 which had been expended to 
that date, in Marylebone and on buildings and plant at Sardinia 
Btreet. The expenditure during the year on the remainder of tbe 
undertaking was £207,971, and the total capital expenditure now 
stands at £1,539,582. The gross revenue for the year amounted to 
£306,541, as compared with £281,422 in 1903, being an increase of 
£25,118. Fhe coat of generation, which in 1903 was £98,598, 
amounted in 1904 to £86,141, or a decrease of £12,452. The sum 
of £1,212 000 awarded to the company forthe sale of the Maryle- 
bone portion of the undertaking (less £10,000 paid into Court pend- 
ing the settlement of certain questions of title raised by the Borough 
Council) was received on July 5th. After crediting capital account 
with the portion of that sum representing the company’s expendi- 
ture in Marylebone, and providing for certain arbitration and other 
expenses, there remained in hand, subject to final adjustment, a 
sum of £662,551, of which £600,000 was paid to the holders of 
ordinary sharea in terms of the resolution of the extraordinary 
general meeting of July 19th. The balance, £62,551, had been 
placed to the credit of depreciation and reserve fund. An agree- 
ment was entered into with the Borough Council on July 5th for the 
supply by the company, as agents for the Council, of all electricity 


required in Marylebone, until the Council is ready to give the 
supply from its own generating works now in course of erection. 
The sum of £183,150 awarded to the company, in connection with 
the compulsory acquisition by the London County Couscil of the 
generating works at Sardinia Street, was received on August 8th, 
and at the same time the new freehold site near Kingsway was con- 
veyed by tbe Council to the company. After crediting capital 
account with the original cost of the buildings and plant acquired 
by the Council, and certain arbitration and otber expenses, and 
setting aside £9,850 to meet the cost of transferring tbe feeder con- 
nections from the old station to a new sab-station in Fisher Street, 
Southampton Row, there remained, subject also to final adjustment, 
a balance of £17,357, which bas been placed to the credit of depre- 
ciation and reserve fund. The directors are of opinion that it 
would be advantageous to sub.divide the existing £10 ordinary 
shares into £5 shares, and an extraordinary general meeting will be 
held immediately after the ordinary meeting to conrider, and, if 
thought fit, to pass resolutions authorising this to ba done, and also 
to double the number of votes attaching to preference shares, in 
order to preserve the relative voting power between the ordinary 
and the preference shareholders. The balance at the credit of the 
revenue account, before providing for depreciation, is £176,837. 
The directors have set aside £20,000 as an addition to the deprecia- 
tion and reserve fund, which, with the special additions referred 
to, now amounts to £216,355, carrying to the credit of the net 
revenue account the sum of £156,837. This sum, with the balance 
brought forward from last account and other receipts, makes a total 
of £170,982, of which, after deducting interest on debenture stocks 
and loane, dividend on preference shares and other charges, including 
interest paid to the Borovgh Council of 8t. Marylebone, under the 
agreement referred to, there remains a balance of £103,157. An 
interim dividend of 9s. per share (being at the rate of 9 per cent. 
per annum) on the ordinary share capital, amounting to £45,000, 
was paid on August 9th, and the directors recommend that a further 
dividend of 11s. per share (being at the rate of 11 per cent. per 
annum) on euch shares be now paid, making a total distribution for 
the year of 208. per share, or 10 per cent. This will absorb a farther 
sum of £55,000, and leave a balance of £8,157 to be carried forward 
to the next account. The total number of 8-c Р. lamps connected 
at the end of 1903 was 912,000, being an increase of 89,000 during 
the year. The present number connected is 930,000. 


Lancashire Electric Power Co. 


TRR half-yearly meeting was held at Westminster on Tuesday last 
week, Mr. F. E. Gripper presiding. | 

The CHAIRMAN said that the company was on the eve of com- 
mencing operations. The generating station at Radcliffe was 
practically ccmpleted, and in the сошве of the next two or three 
months the last portions of the machinery would be erected and 
running. The company lad also started laying maize. It bad 
entered into sgreemenis with the Urban District Councils of 
Swinton and Pendlebury and Westhoughton, which had agreed to 
tske a supply of energy from the company, and bad also requested 
the company to act as their distributing agents. Negotiations were 
also well forward with several other Councils. The company bad 
made arrangements to supply various industrial concerns in the 
county, including a large cotton mill and a large iron works. A 
point of interest was that manufacturers and others were recog- 
nising that the large towns were tending to cripple their business 
by reason of their high rates. Whereas in former times it was 
difficult to remove their works to more lightly-laden centres, now 
that electricity was available at such low rates the local conditions 
were of much less importance, and by making use of the company 
they were now able to obtain much more favourable manufacturing 
conditions than had hitherto existed. By the next half-yearly 
meeting in August the works should be in complete running 


order. 


Prospectuses. 


The Great Northern, Piccadilly and Brompton Railway Co. has this 
week been before the investing public with £1,200,000 4 per 
cent. perpetual debenture stock, offered by Speyer Bros, at £97 
per cent. 

The Charing Cross, Euston and Hampstead Railway Co. has also 
been inviting offers for £800,000 4 per cent. perpetual debenture 
stock at £97. Both lists closed on Monday, 6th inet. 

Messrs. Vm. Beardmore & Co., Lid, of Glasgow, have been before 
the public with a further issue of debentures. 

The London and Digtrict Motor- Bus Co., Ltd., is before the public 
until to-morrow (Saturday) with an issue of 250,000 ordinary she.res 
of £1 each. Three of the directors are connected with electric 
tramway companies (Mr. A. A. Campbell Swinton, Mr. J. F. 
Albright and Mr. E. Caillard), Mr. W. Wor Beaumont is the con- 
sulting engineer. As the name of the company implies, it is its 
object to run a motor- bus service in the London district ; 200 such 
vehicles are to be acquired. 


Falkirk Electric Construction Syndicate.—The first 
statutory meeting was held at Edinburgh on February 22nd. The 
directors reported that 940 shares of £100 each (£94,000) had been 
allotted. Of these, 20 sbares (£2,000) were allotted as fully paid 
in consideration of the subscription of £50,000 of the syndicate's 
capital. The total cash received by the company to date in respect 
of shares allotted, subject to payment in cash, amounted to £17,200. 
The total payments had been £15,808. s | 
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Hadfield's Steel Foundry Co, —The directors" report for 
the past year states tbat the profits amounted to £76,866, and, with 
tbe balance from the previous year, there was an available total of 
£92,107. It is recommended that a final dividend of 2s. per share 
and a bonus of 1s. 6d. per share be paid on the ordinary shares, 
making, with tbe interim dividend paid, 224 per cent. for the year, 
and leaving £15,607 to carry forward. The whole of the additional 
isene of £50,000 ordinary shares offered at £1 108. premium had 
71 5 taken, and the premiums added to the reserve fund, making it 

195,000. 


Scarborough Electric Supply Co.— In their annual 
report, the directors state that & portion of the tramway lines was 
finished and opened for traffic in 1904, and this company has been 
supplying the needfal motive power since June last. The terms of 
the sgreement are satisfactory. The capital outlay in 1904 was 
£16,368, mainly for supply of current to the tramways. The plant 
has done its work efficiently, and is of a capacity beyond the load 
it has yet had to bear. The lamps connected on December Slat, 
1904, were 53,971, as against 50,203 at the end of 1903. The 
accounts show that after placing the sum of £1,500 to depreciation 
account, there ів a balance on revenue account of 45,648. The 
directors recommend that a dividend be paid at the rate of 6 per 
cent. for the year, which will absorb £5,143, leaving £505 to be 
carried forward to 1905. A reduced scale of charges came into effect 
on January 1st, 1905. 


Change of Name.— The style and title of Charing Cross 
and Strand Electricity Supply Corporation has been altered as from 
8th inst. to the Charing Cross, West End and City Electricity 
Bupply Co., Ltd., in accordance with the special resolution recently 
passed. 


Notting Hill Electric Lighting Co.—The annual 


meeting of this company was held on Tuesday, Sir W. Orookes pre- 
siding. Our report is held over until next week. 


Direct Spanish Telegraph Co.—The board has decided 
to pay in addition to the dividend at the rate of 10 per cent. per 
annum on the preference shares, a dividend at the rate of 4 per 
cent., free of income-tax, on the ordinary shares, both for the balf- 
year ended December 31st last, and payable on April 1st, 1905. 


Stock Exchange Notices, — The Committee bas 

appointed Tuesday, March 14th, as & special settling day in— 

Havana Electricity Co., Ltd.—Scrip (fully and partly paid) for £150,000 6 per 
cent. debentures. 

And ordered the undermentioned securities to be quoted in the 
Official List :— | 

City of Buenos Ayres Tramways Co. (1904), Ltd.—249,708 shares of £5 each, 
fully paid, Nos. 1 to 241,671, 248,666 to 244,142, and 246,451 to 948,000, end 
£174.000 4 per cent. debenture stock, in lieu of tbe shares and debenture 
stock of the City of Buenos Ayres Tramways Co., Ltd., now quoted; Havana 
Electricity Co., Ltd. —8crip (partly paid) for £150,000 5 per cent. debentures. 

Bournemouth & Poole Electricity Supply Co., Ltd.—Further issue of 4,500 
ordinary shares of £10 each, fully paid, Nos. 22,501 to 27,000; and £80,000 44 per 
cent. debenture stock. 
. Меш Telegraph Co., Ltd.—Further issue of £44,485 4 per cent. debenture 
stock. 

Applications have been made to the Committee to appoint a 
special settling day in and to grant a quotation to— 

Henley's (W. T.) Telegraph Works Co., Ltd.—Further issue of 5,000 ordinary 
shares of £5 each, fully paid, Nos. 85,001 to 40,000. 


Davis & Timmins, Ltd.—The report for 1904 states 
that the net profit, including £3,461 brought forward, after allowing 
for depreciation and commitsion to managers, was £13,444. The 
directors recommend a dividend at the rate of 8 per cent. per 
annum on the ordinary shares for the year ended December 31st, 
1904, placing to general reserve £2,000, leaving to be carried forward 
£4,084. 


Hove Electric Light Co.—The report for 1904 states 
that the result of the year's working has been satisfactory, and the 
net profits have increased, notwithstanding an indifferent season at 
Hove, from £11,215 in 1903 to £11,807 in 1904. With the balance 
brought forward from last year, and deducting debenture interest, 
other charges, and the interim dividend at the rate of 7 per cent. 
per annum paid in October last, there remains a balance of £7,471 
to credit of net revenue account. The directors propose to place 
£3,000 to the reserve fund, which will thus be increased to £35,326, to 
declare a dividend at the rate of 10 per cent. per annum for the half- 
year, making, with the interim dividend, 84 per cent. for the year, and 
to carry the balance, £1,087, forward. The expenditure on capital 
account during the year has amounted to £5,017, the greater portion 
of which (£3,344) has been on extensions of mains. 


Bank Rate.—The Bank Rate was yesterday reduced to 
25 per cent. 


STOCKS AND SHARES. 


Wednesday Evening. 
Ir the general markets in the Stock Exchange dieplay some dispo- 
sition to halt upon their improved prices, certainly the remark 
does not cover the electrical divisions. In these there is a main- 
tenance of strength, and fresh advances are still the prevailing 
feature. Only in the electrical supply list is dulness noticeable in 
more than a couple of examples, and we candidly admit that. the 
blight declines are difficult of explanation, except upon the grounds 


that the dividends are mostly paid, and there is little left to “go 
for” until next autumn. The reports and distributions are satis- 
factory in nearly every case, and the best electric light shares offer 
a channel for sound investment which it would be difficult to 
better. 

Nevertheless, as already stated, there are a few falls to be found 
іп the Supply department. Westminsters shed 1 to 13, although 
the Preference are j up at 6}. Chelsea Ordinary dropped the 5s. 
gained last week, and are back to 7, while a decline of 4 took 
Smithfield Ordinary shares to 2j. Several shares, however, sre 
better. City of London Ordinary and Preference at 18 and 14 have 
put on 4 each, and so have St. James's at 132. Edmundson's Pre- 
ference at 63 are better, and only } below the price of the Ordinary. 
County of London Debenture stocks of both kinds are barder. 
Criticism is atill levelled at the inadequate provision for depre- 
ciation in the County of London balance-sheet, but the company is 
evidently bent cn reform in this direction. Notting Hill shares af 
15 are unaffected by the cbairman's speech at Tuesdsy's meeting, 
when he stated that the company had enjoyed a record year. 
Metropolitan Ordinary are up { at 194, which is still cum dividend, 
but the price will be quoted ez next Wednesday, March 15th. 
Dealers in the electric lighting market are busier than they have 
been for some months past, and the steady absorption of shares by 
investors should make ita mark felt upon quotations. 

Two rises stand out dramatically this week. One is an advance 
of 60 points in Commercial Cables Trust certificates, which has 
taken the price from 180 to 235. The stock is being bought for the 
United States, where the development of the company's energy is 
perbaps better appreciated than onthis side. The second sharp im- 
provement is in British Westinghouse Preference, the prioe being 
now 33, or 15s. better than it was when we strongly urged pro- 
prietors not to sell their shares two or three weeks ago. The 
Debentare stock climbed to 91, and British Thomson- Houston 
Debenture is better at par. 

Of Telegraph issues other than Commercial Oables Trust, it may 
be said that the tone continues strong. Amazon Debentures put on 
7% points at 724, last week's rise in the shares (the price of which 
remains at 2) directing attention to the prior stock, of which the 
market is in short supply. Anglo-American Telegraph A has 
risen 13 to 151 upon heavy speculative purchases, and the price is 
being gaily talked to 20. The Eastern issues have again improved, 
and Globe Telegraph and Trust are better at 102 and 143% for 
Ordinary and Preference respectively. Submarines should be 
amongst the next to move, being but a point better this week at 
1254. Great Northerns followed up their rise of a sovereign last 
week by a similar improvement, being now 324. Whether the Far 
Eastern War stops or continues, the Great Northern Co. is expected 
to do exceedingly well. West India and Panama First and Second 
Preference dropped 10s. after their recent jump. О 

Telephone varieties have made further progress, National Deferred 
being 4 better at 113, Chili Telephones à at 62, and Orientals } at 
1,5. United River Plate Telephone shares, like Argentine Railway 
stocks, have suffered not at all at the news that the Republic is to 
remain under martial law for two months, | 

No changes have occurred in апу of the strictly electric Railway 
stocks, except for j fall in City and South London to 45, but 
Metropolitan Ordinary at 97 is 1 better, and Districts mark а 
fractional rise at 423. The twin Debenture issues of the Great 
Northern, Piccadilly and Brompton, and the Euston, Obaring Cross 
and Hampstead Companies were swiftly subscribed, and there is a 
small premium on both. Baker Street апа Waterloo Debenture 
eased off а trifle to 23 premium. The Underground Electric profit- 
sharing notes are 99 middle. 

Traction stocks and shares are steady, with few quotable altera- 
tions, British Electric Second Debenture braced up 2 per cent. to 
98, and Calcutta Tramways Debenture is firm at 1073. Buenos 
Ayres National Tramway First Preference are called 7, and an odd 
amount of 100 shares has been floating round the market on the 
look out fora buyer. When these get placed, the shares, it is said, 
will againadvance. Belgrano Ordinary are 31, and Anglo-Argentine 
Ordinary 84. The remarkable circular issued by Mr. Parrish to his 
fellow-shareholders in the Oape Electric Tramways Co., has caused 
a slight fallto 18. It would appear well for proprietors to support 
Mr. Parrish, and his letter affords some clue to the mysterious 
falling-away in the price of Oape Electrics, to which we have 
referred on several occasions. London United Preference are some- 
what nominal at 103, but the Debenture stock has been dealt in 
between 102 and 103. 

Manufacturing shares give no indication of yielding their lately- 
acquired advances. Henley's are 10s. up at 19i, and Callender's 
rose { to11j. Telegraph Constructions recovered the pound lost 
last week. There is an j rise in Edison & Swan 4 to $, and in 
Brush Preference to 12, while Debentare issues find buyers at 


increasing peices, 
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. SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Closing Closing Business done 

Present NAMB or Dividends for the last Quotations Quotations week ended 
Ius. : * three years, March let. | March 8th. | Maroh Sth. 

(110 | Afri 55 iss 1903. 1908. | 1904 155 Highest| Lowest 
, oan cot Telegraph, 4 & Debs. is eë ue сЕ oe А — — os n 
96,000 | Amazon бола ^ Nos. 110095000 — i .. «| 10 oe . 21— 3$ $1— 22 А 
119,700 Do. do. 5 % Dena., 08.100 1,960 Red, .. .. 100 = — 70 70 — ^5 . e. 
788,840 | Anglo-American Telegraph eo e» P c. 5. — .. | Stock | 00/6 | бїз % 60 — 62 — 62 105 
8,105,680 | Do. do, do. 6% Pref, „ә э c se ое Stock | б 6% % | 107 —109 107 —108 1 gi 
8,106,588 | Do. do, do. erred e es 5 „ „Stock дв, il ЕЕ 144 154— 161 161 1 
44,000 СЫН Telephone, Nos. 1 to 44,000 eo ee ee ee ee ee б 6 1% bs ee 
26,208, 800@ Cable oo o. | $100 8 res 170 —1 220 —240 25 
1,841,909 Do. do, Sterling 600 year 4% Deb, Stock Red, eo ee Stock ee ee 97 — 99 98 — 100 93 
16,000 Ouba ee ee ee ee es ee ee ee 10 6% 5 % в 91 91 8 
t1 8p "T ee es es ee ee ee 10 ee ee 17 — 18 n EX 18 p 1 
Direct panish Telegraph, Or е ee ee 0 5 ce ee Bi . 
8,088 Do. [] 10 Cam, Pref, ee ee ee ee B e 3 — " 8 — ee 
80,000 Do. do. 44 % Debs. БА 1 8 22 к 50 а 100 — 1 101 —103 
пи Direct United States Cable — 9% | 8% T io uu! i: п Па | Uy 
„„ ВАЕ ЕЕЕ EIE 
өө ee es ee 100 — — 
880,000 | Bastern African Tele. un Di: Mos. 1 to 8,000, red, 1986 100 s ә 100 —102 100 —102 vi > 
300,000: | Do. do 4 % Bee. Mort. Debs. Debs, (Mauritius Sub.) 1 to 8,000 | 28 ae . | 101 —108 100 —108 
mes | Dee ара он JG... 14— 1 lee 143 M Y 
0. ee ee ee ee ee $ Miei T: x 
198,008 | Great Northern Telegraph, о 10 | 185% | 15% 81 — 82 — 83 &3 8Yd 
0,000 Halifax and Bermudas Cable, 4f % in Mort, Бере, within Nos, | ша ыш NM 100 —103 100 —102 „ и 
17/000 8 Telegraph r 1 10 . 45 — 48 46 — 48 "t 
72,680 Monte Video cud" Со., Ltd., Ord. ee ee ee ee ee 1 8 8 e i = 1 — $ 

1,908,808 | National ic. Pret. ie же eee E NM 6 6 112 —1 1124 —11 11 1 

1,906,001 Do, f. Btock ee ee eo ee ee ee 100 5 5 106 —108 106 —103 107 1 
15,000 : Do. 6 Cum, lst Pref, ee ее ee ee ee 10 6 6 6 18 — 14 18 — 14 ec 
—— 12 ро, to @ Oum. and Pret, .. 1% auae 7 рю [6 6 сереси 19 — 18 » : 

on - eum. г Prof., 1 to 260,000 .. we 54— 

000000 Do. do, Deb. Боск r i a én ve „Stock 83 4% 88 — 100 99 — 101 100° sat 
689,508 | Do. do. 4% Deb. Stock Red. e ee | 100 [| 4 ix 104 —106 104 —106 106 104 
179,818 они рвове Elec. Nos. 1 to 171,604, fully pala АЕ .% 1 6 6% 1 1} 1— H 
60,000 do. Cum. Pref. ae se 1 se ee 1 — 1А lA— ls oe 
100,000 раз and Beropean Tel, 4 % , Debs., 1 to 1, us ee | 100 es i os 98 — 161 £8 - 101 * 35 

11,8991 Reuter: ео ee eo oe ee ee [IJ 8 b % ee ee 7i— 1 74 — 7 

8,9987 Submarine Cables Trust © К 26 ne ee | Cort, a 198 —176 194 —197 А 

68,605 United R ee 6 7% ee ił- 7 7i- 7 ee 
v Do. H Sam. Pret. Nos, 1 to 40,000 ee 6 ee ee ee 5 — 6 5 — 
179, ee ee ee Btock ee ee e 106 —108 167 —109 

16, West A deen Telegraph, В ee ee 10 3 96 4 96 8 d tà 8 — е ee 
80, West Coast of ы J 40 On 000 and 55,001 to 58 з ae is : A — 52 A 1 

West Coast of America, 4% Debe., 180 1,600 guar. b) Bras, Sub, Tel, | 100 5 2 9) —101 10) —102 

201,980! | Weste-n Tel ‚ Ltd., Nos, 1 to 901,090 we æ œ| 10 |1%|1%|. 18}— 14 1Bà— 14 1883] 18 
96,060 ds o. Gnd series, 1908 .. .. | 100 ём os 101 —108 101 —108 10 
490,0001 Do. * De Btock Red. ee ее ee ee 100 ee ee 108 —1(4 102 —1C4 ee e 
88m. Went India and Panama ee ae ee е eo ee 10 ee ee 1 8 — 1 1 

02,568 do, 6 % Cum. lst Pret. «„ | 10 = ae 9— 94 "m a 9 84 

6,059 Do, do. do. 6 Cum. $nd Pref, ee ee 10 ee ee 8 — 8 =. t 

68,0003 0, ёо, do, 6 & Debs., Nos. 1 to 1,808 | 100 ds is ss 108 —ц5 18 —1 5 1 


98,000 British Alumini ee ee ee ee ee 10 e. e eec = б 44 — 5 
10,000 do. “А” б Сат " ee Й 10 • e eo 41— 5} 44— 
800,0007 do. 6 1st ort. ely “үз Red, oe ee ee Stock ee £5 —10% 98 — 10: 
100,000 British Bieoctric 20 ә ee ee oe ee es 10 8 % did п of 
160,000 Do, do 6 Саш. Pref. ee oe e ee е е se 1 T 11 1 5 1) 
* do. % 2nd Deb. Btock Red, ee ee 100 3 — 99 
100,000 Insulated and Hels es so ^ ue йш d os 10% | 8% 53 — 
190,000 о, 6% ‚ Pref. ee ee ee ee ee 6 ee es ve tà— 5 n- bg 
60,000 do. % 1st Mort, Deb. Red... ee ee eo 100 oe ee ee 101 —104 , 101 —104 
60,008 st, Lindley & Oo., € тө ee ee ee ee c ee ees 41 ee ee ee te — А 
60,000 до. d% Oum. Pret, 3. пор . 2 % | E | E toi MÀ to 1 
105,781 Engineering, Li] 1 to 106,761 ee ee ee 3 Nil Nil 
190,000 ‚ do. N dr ae we А ee 3 6 96 6 96 lá— 1 i$— 1 
195,000) do, А took .. ec ee | Stock ee 855 12 — $6 xd 9з — 06 xd 
125,00 do, Perp. 2nd Deb, Воск .. oe | Stock А 19 — 6 19 — 82 
86,000 er's Cable Construction Qu. E. жа же res 16 * | 144% 12— 114 п-и 
40,000 5 do. B Cum. Pref. .. ee ee ee B eo ee ee С — b tà— E 
90,008) - И до. до. in Mort. Deb, Btook Red, oe Stock ee ee eo (cS —101 105 —1C7 
1,800,014 Cen London Railway, Ord. 8 es oe ee oe ee Stock 4 4 ee УЗ == 95 t3 -— 16 xd 
494,098 Do. do. 4 Pref. Stock ee oe ee ee oe Stock 4 4 ee 191 - 148 101 —108 
494,998 Do. do. do, гө ee se ee ee Stoch 4 4 ee 53 — t6 88 — t6 
1,150,000 | City and South London Railway  .. T - ee «е ee | Stockh | 8 92 23% 15 — 46 444— 45 
| „Bo. BM lat Mor. Reg Deba, 6 900'ct mii anai) ^ | ° @ вс, A 
e e о. ano 
pues БИИ bal Bi yr £8 paid, 1 me 5 i i а ga y 57 
wan 60, * uA" ares, £ 80 ‚6 Ni - ex — | — 
17,189 Ро, дэ. A” shares, di-, . H6 | № | -. з 1— 19 1— là 
814,098! в до. 1% Deb. Stock Red. 100) - T 71 — 82 "7 — 62 
100,000: | - Do. do, 3 b. Stock Prov, Certs, all pd. 100 + ` sa 19 — 84 81 — £6 
112,100 | lectric Construction 1 to 113,100 .. .. .. .. „. | 6% | 4% T Th- 1 Ig— 13 
91,890 Do. do. 1 Cum. Pref. 1 to 81 ee ee ee :3- oe ee ee . 21 — | „„їф— 26 
SR | Do. 40, 4 .ls$ Mort. Deb Stock — .. =... | eStock | :; fl — 99 — 99 
25000 | Genera! Hiectric Co. » 5% Cum. Prei. + c | n 10 «| 5% гә ss 9$ — 10 
900,000 Do. 0. Mort. oe ee ИС oe Stoch oe oe os 91 — 96 91 — 96 
300,000 | Heniey's (W. T.) Telegraph Works, Orca... B5 |W% |15% |159% 123 - 18 18 — 18 
900,000 Do. do, d Pret ss өз эб ёз 5 |... i gs 64— lix 6§— tixd 
45,900 Do. do. ort, Deb. ох ee o. | Stookia . & 109 —111 xd 109 —111 
. 60,000 | India-Rubber, Gotte-Percha & Telegraph Works "T 10) |.10 96 "T с 16 — 17 16 — 17 
Liverpoo ? Railway, Ord, ee ee ce ee oe о 1 } % 147 в 
t hd Do. do, Pref, 810 paid 0 0 ee ee ee 10 ° ES і y ти 10 
Construction and Maintenance 19 90 96 |W% | 15% 84 — 88 B5 — 87 
do. 4 % Deb. Bas., "Nos, ію 1,600. Reed. 1900 100 az 8 - 1013—1084 103 —104 
Waterloo а Сиз Baliwag, Ord. Ord. Btock ee ee ee ee 109 8% 86% 3% 94 т”, 91 92 TT 91 


* Apenod of nine months. — t Quotations on Liverpool Btook Exchange. { Unmjessotherwise stated all shares are fully paid. J From Manchester Ві аге List. 


Bank rate of discount З per cent. (April lst, 1904.) 
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SHARE LIST OF ELECTRICAL COMPANIES (continucd).— ELECTRICITY SUPPLY COMPANIES. 
Present ‚ BROCE Dividend: for the | „108105 eng Busines dus © 
МАМА. or б Qno' ations Qvo-aticne weak ended 
| Shere lart thrae veere | Mar. 1st Mareh 8th. Mar. 8th. 1905. 
30,000 | B &E Li О 90,000 | ү э 10 1 put H ir сет 
rompton ensington Hlectrio Light Sup., Ord., 1 to 90, s mE б Se mw t 
10,000 Do. do. 4 * Cum. Pref, oe | 5 ег ee i е | 1 10 1 03 9 
250,000 | Central Electric Supply 4 % Guar. Deb. Stock $4 € wa 00 | 105 —108 105 —108 oe 
| $0,000 Charing Crow and pirang д Bupply .. б OR b 0% | 8% 8% 71— n Ti— Hi xd 5 s. 
m. P ret, е eo ee ee m T ё 
pe ` Do. rie “ Ded W T ug Саш Cum. Pref, . T oe ee | oe Ў HA 4 5, 4 55 79 
3 е 455 ee ee ee - eo oo - we — — r 
‘ Chelsea E lec с 10 ee ee ee 2 — R} 

150,0 02 Do. Ыы ^ Deb. Stock Red. .. Stock $a | 109 —111 K9 —111 109 ux 
70,696 | City of Londcn Eleottic Lighting, Ord. 40, 001i io. 8 es "m 10 5% 6% | 6% 1 18 HE 144 18 . 
40,000 Do. 6 % Cum Pret., | to 40,000 ..| 10 . „ 184— 14 ui- 14 is 

400,000? Do. Deb. 'Btock, 8 . (ias. at 116) all paid oe ee ee ee ae Н ee 128 —197 Е e oe oe 

800,000 Do. 41 2nd Deb. Stock, v. Certs., all paid .. ..]| 100 8 | 108 —105 108 —105 ša 
40,000 | County of London Electric Lighting, Ота, 1—40 ‚000 a 10 4% 4% | 44% 94— 10 94— 10 91 is 
20,000 Do. до, 6 % Pret 40,001—0 — .. | 10 8 e 193— 192 191— 19 133 | 19 

400,0001 Do. do. Deb. Stock ee ee е» oe ee ee oe ee i ee 109 —112 110 —118 ee oe 

350,000 Do. do. and Deb. (ok Stock КА S А 102 —104 108 —105 104 1084 

| Lap Boman deen 8 Eleotrie Corporation, Qr prere RD và 90 b 3% 1% | 61— d HE 92 . в e h 

' 40. ee ee ee oe ee — M rm 

500, 0041 Do. к lat Mort Deb. Stock |. | 100 " i 106 —108 106 —108 1 - 103 

91,000 | Kensin and Rnighisbeidge Ele Electric Ord as b 10 96 12 96 193 — 15} 193 — 18} 1 ee 
К 90,(0) do. 4 9% Debenture Stock eo Stoch oe ee i 102 —104 : 109 —104 . ee 

ps a Bupply Corporation, Limited, 9 s dies сы 4 бе oo | 8% 2 17 Jub 1 2 хо au . 

U ee ee ee ! • - х p= x ee 

10,090, Месо ойый Electri: Supply 1 E RET baud deren ps 10 | 9% | 8% | 10 96 162 — 10 10 —119 19} 1*1 

? L3 

171,106 Do. do. 96 Cum. Pref. тст, 106, £8 peid . ee 6 ее ee | ee t i bà — b 5H 54 

290,000: Do, do. 1st Mort. Deb. Stock ee ee ee ee ee ee 1'0 —115 110 —115 ое е ~ 

экп NANI Оо до. Mort. Neb. Stack Red .. | Rinok sè ‚ i 17 — 99 97 — 99 23 = 

210,000 | Midland Electric Corporation, 43 % 1st Mort. рор, T (4 .. | 100 vs + a 98 —100 98 —100 ist 991 
68 000 дана: га SERRO Saar” оморе о un Ы Е н, 101101 E d 

, 8 о eD. ee oe ae oe ee oe Te — . 
40,000 St. James’ and Pall Mail Electric Light Ord. .. vs ss T b 14496 14496 | 14,% 184 — 18! xd ү е 14 xd | · 18i 13 
^ 90,000 Do. do, do. 7 Pref, 20,081 to 40,080 5 oe ee oe * = 83xd * - ey xd ee ee 

150,000! Do. do. ‚ do. Deb, Stock Red .. | 100 i D o 98° —100 982—100 їй е 
12,000 | Smithfield Markets Electrio Bupply, Ord. АЕ ; ss és 6 94% 4% . 

60,000 Do, do. do. 4% Deb. Stock .. .. | Btook "e TE 
65,000 | 8outh London Electricity Bapplv. Ord. МА T “a b vi 13% 

100,000 | South Metropolitan Electrio Light and Power * vs T 1 T „ 

50, 000 (Late Blackheath and Greenwich ut Pref. А 1 ЕЕ T 

100,000 Dist. Z. L. Co.) 44% 1st Deb. Btook | 100 4s $5 
80,000 Urban ore Ворріу, res ee oe ce [LJ eo b \ ee ee | 
80.000 ' БӘ Сою. Pref ee + 8 ' ee oe 

200,000. | Do. ae 44% let Mort. Deb. Stock Red 85 . 100 , 

110,000 Weetminster Electric Bupply, oro. 5% is is s 6 119% | 18% 

98,141 | Do. do. 6 % Cum. Pref, .. "m S» 25 8858 $e 


* Subject to Founders Shares. 


t Unless otherwise stated all shares are fully paid. 


MARKET QUOTATIONS, Wednesday, March 8th. 


Late ight’ Fo niente 
CHEMICALS, o. i angele METALS. &c. (sontimwed). Det cee 07 
а Acid, Hydrochlorio es .. рег сті, T g Copper Sheet os oe , per den | х 
а „ Nitric.. "T T „ per owt, 99/- T 9 i per den єє as 
а „ Oxalic.. е ae es рег owt. 83/- ss в „ (Electrolytic) Bare per ко 410 10 x 
a 99 Sulphuric ee oe ee per owt, 5/6 oe 6 90 ee per «n 287 * 
& Ammoniac, Ва] ee per cwi, 42/- oe 6 [Y] " рег бол £81 oe 
‘ Ammonia, Muriate (crystal) .. per ton 488 10 - 6 55 " Н.С. Wire per 10, dad. os 
ee ee ee per ton £80 ee f Ebonite Rod eo ee ee per lb. 8/8 ee 
а Bleaching powder . ws .. per ton 45 5 i f n Sheet as .. per lb. 8j- ee 
a Bisulpbide of Carbon .. . perton £16 T п German Bilver Wire per lb. 1/6 ee 
в Boraz.. T T e. рег ton £18 T А Gutte-perche fine.. .. per lb. ee 
a Bensole (90%) . ee .. per gal. Y- , ds h Indis-rubber, Para fine. . per lb. 6/84 to 5/5 eS 
a LL (60 96) ee ee eo per gal. 5/6 eo ¢ Iron, Charcoal Вреем ee ee per ton 218 ө» 
а Copper Sulphate .. és per ton £28 T € ,, Pig (Cleveland warrants) рег ton 49/11 1/9 ine. 
a „ Nitrate €.. ee ee per ton £25 js б, 8 „ per ton From 411 ee 
а „ White Sugar б .. per ton £81 js бо» eavy per ton 47/6 to 60 we 
а iiis кш; Tm cedar 491 10 m 4 „ Wire, galvanised No.8 .. per ton ка 8 
а Methyla pirit .. А per gal. " f : to 
a Napbth*, Solvent (909 a 160° С), per gal, 5/6 ui Lead, English In gos ber ton 1 £110 dec. 
а Potassium Bichromate, in casks рег! 8d. x 9 Sheet. |. per ton A14 2/6 dec. 
44 Datech Canetic 15 (80%). e oe per ton 719 eo п Manganin Wire No, 98 ee oe per Ib. 85 oe 
a Potassium Cyanide es .. per lb. Ца: à g Mercury per bot. 27 18 6 ee 
a Bheliac s ... Der CWR, 160/- oo Л d vs n original cases) amall . per Ib. 643.901] oe 
а Sulphate of Magnesia $5 . рег ton 44 10 d WE uo medio per lb. 9/6 to 4J- . eo 
e Sulphur, Sablimed Flowers .der ton 46 10 as а рег 1Ь. 46 to BG oe 
а » Recovered . рег ton 45 10 m Р desir Bronse as, lain castings per lb. 114018. jà. ine. 
a » Lump .. oe .. per ton &5 ва А per lb. 1A to] . inc. 
a Rods. Caustic (white 7096) .. рег ton £10 15 "a » strip&sheet per lb. 1/8 id. ine. 
a .. ‘rystals «s ec ee per ton 48 " 5 Platinum" s ae e. рег os. £26 T 
Sodium "iehr^mate,casks — .. "^*^ Aa. ; в Bilicium Bronze Wire .. per lb. |1044, 01144. | 4. ine. 
a » Cyanide oe .. per lb. 7d. i Steel, Magnet, acc'd'g to deso' p n per ton э» 
¢ [T] [T] in bars ee eo 815 to 240 oe. 
b Aluminium in ota, in ton lots .. рег ton 4180 > еі, iN A ME LE рех | £184 im. 
b " in ton lots .. рег ton 4168 as Wire, Nos. 1 to 16 .. ee per lb, ^ M es 
b Shosi, in ton lots .. perton | 4166 p White Anti- friction Metala— 
b Babbitt's metal йн r^y per ton 448 to £140 as “White Ant" brand per ton 418 to 6 os 
е Brass (rolled me P to 12") basis per Ib. 74d. ius j Yarns, 2/10s Grey Cotton, on sp'is per lb. 8d. ee 
е n Tube (brazed) por Ib. 9 е ee } [T] 6 lea. Flax. ee per lb, 608. ee 
e n » (solid drawn). per lb. d. i 1 n 8 ply 10 The. Russian .. per lb. #4. ee 
€ „ re, basis.. e. der lb. 74d. ES „ 10 ussian, single. per lb. “а. ©» 
c Copper Tubes (brased) .. .. per lb. 104. T j 180 ГЕ Jute rove per ton £11 I 
е » (solid drawn) .. per lb. 10344. “a k Zino, въ" (Vieille Montagne bad » per ton 89176 17/6 dec. 
e Capper Fare Met elected per tan 
Quotat ions e by Messrs.:—a G. Boor & Co.; b The British Aluminium Cr., Ltd.: e Thos. Bolton & Sons., Ltd.; d F. Wiggins 4 Sons.: e Fredeiick 
smith & Co., dia- Rubber G.P. and Teleg. Works Co., Ltd.: g James & Shak: pe tre: ^ Edward Till & Co.; 4 Bolling & I.owe; j Walter H. Hindley and 


80 Lek: M Moria Ashby, ги. ; т W. T, Glover & Co., Ltd. ; n P, 


& Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronse Co., Ltd. 


Yorkshire Electric Power Co — From this company 
we have received a post card on which the results obtained from 
the first year's workiog of the Elland U D C. combined destructor, 
and electricity worker, and the Bridgend U D.C. distributing station, 
are set out side by side. Elland has made a lose of about £700, aud 
Bridgend, wb ieh takes a supply in bulk from the South Wales Elec- 
trical Power Distribution Co, sbows a net surplus of £150, and this 
in spite of a population of 6,100, as against 10,604 at Eiland, This 
should be of interest to those who are now endeavouring to oppose 
a bulk supply for Londor, aud the excellent power schemes that 
are, and will shortly be, in operation іп the provinces. The York- 
shire Со. has arrangement: with the Pudsey Corporation, and the 
Mirfield and Liversedge U.D C.'s for bulk supply, and the com- 
pany’s Thornhill station is now available for supplying electrical 
energy. 


— ö— 


Electrical Wiring Contractors. — A correspondent 
sends us the followiag cutting, à propos of tbe recent discussion 
in our OCorrespondence columns. The extract epeaks for itself : — 


8, OXFORD PLACE, BEXLEY. 


CHAS. COTON & CO. 
Late T. B. Green & Co., 


ELECTRICAL EINGIIIIXZIES, 


SANITARY PLUMBERS, 
GASFITTERS AND GENERAL IRONMONGERS. 


UNDERTAKER 8. 


House Agents, v nd Agente for the noy 1 Exchange Assurance, 
І e, Life, Accidente. 


— WB) SELL EVERYTHING. mx 
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ACTIONS FORsNEGLIGENCE. 


WE have occasion, from time to time, to comment upon 
cases in which charges of negligence are bronght: against 
tramway companies, and local authorities who are running 
tramways. Many of these actions are brought to recover 
damages for substantial injuries; in some, no doubt, the 
accident which caused the injury was occasioned either by 
the negligence of some servant of the tramway proprietors, 
or by some defect in tbe working of the tram, for which 
the owner is properly held responsible. But there must be 
many cases in which no blame attaches to the tramway coin- 
pany or their eervants, Yet in how few is the company 
successful. 

The reason for this is not far to seek. A tramway com- 
pany is fair game for a speculation action. Let but a jury 
hear a case in which the plaintiff has suffered a serious 
injury, and in which the defendants can obviously afford to 
pay a reasonable sum by way of compensation, and the 
chances are tbat some damages will. be,awarded. These 
actions run along stereotyped lines. We have the terrible 
accident" caused by the gross negligen ge pf. the conductor 
in not stopping the car at the point where the plaintiff 
wanted to alight ; the weeks of alleged pain and suffering ; 
the dislocation of business. The plaintiff's case is generally 
supported by the testimony of an independent witness—the 
kind of man who may be seen leaning up against the wall of 
any public house. With assistance of this kind, officials of 
the tram company are ditcredited, and tbe plaintiff generally 
has & verdict. | | 

Generally—but not always! Cases do arise in which the 
fabric of the plaintiff's case is undermined. Such a case has 
recently come before the courts, It should act as a warning 
to defendants in this class of action to the effect that how- 
ever strong the plaintiff's case may seem, it will not stand 
close investigation. 

The facta of the case may be briefly stated. An aotion 
was brought by a cycle maker to recover damages from the 
East Ham Council, in respect of injuries alleged to have 
been sustained by the piaintiff, owing to the breaking of an 
electric trolley wire, while he was travelling on the top of one 
of the defendants’ cars. According to the plaintiff's case, 
he had been, prior to the accident, meking some £400 a year 
by his business. On September 13th, 1903, he left Manor 
Park to travel to Woolwich on one of the defendants’ trame. 
- While seated on the top, and at the extreme left of the car, 
the trolley wire overhead snapped. | 

According to the plaintiff's evidence, The broken wire 


struck him on ihe head and shoulder, burnt a hole in his: 


cap and coat, and gave him a shock. The iron trolley pole 
also вігӣск him.” Тһе alleged results of the accident were 
that the plaintiff almost lost the sight of his right eye; 
suffered from an attack of locomotor ataxy, which prevented 
him from earning his living; and could only move his limba 
with very great pain. He said that since the accident no 
one had been able to look after his business ; that he did 
not keep proper books as he was no scholar." This was a 
plain and apparently an “‘unvarnished” story. It was 
borne out by one witness, who alleged that he saw the acci- 
dent take place, and by two doctors, one of whom could not 
say that the locomotor ataxy was caused by a blow. The 
other, an eye specialist, said that the sight of the injured ere 
had been slightly affected by an accident in the plaintiff’s 
youth, but that the eye paralysis from which the plaintiff 
was suffering was probably caused by the accident. So 
much for the plaintiff’s case. Listen to what came oat in 
croBs-examination, and in the courte of the defendants’ 
evidence ! | 

It appeared that some years before a doctor had reported 
that the plaintiff's eyesight was defective ; tbat so far from 
being no scholar," the plaintiff was able to write and had 
kept books of account ; that although there were many other 
people on the car no one else was hurt ; that the plaintiff had 
made an sffidavit to the effect that the business is carried 
on as before, and I attend daily to supervise and assist as far 
as I can." It also appeared that immediately after the 
accident the plaintiff told the conductor in charge of the car 
that he had been struck with a pole, but he did not complain 
of any shock. The manager of the tramways said it would 


have been impossible for the pole to hit the plaintiff on the 
head. An electrician said that to get his cap burnt the 
plaintiff must have had a shock of electricity which would be 
absolutely fatal under the conditions stated. Moreover, the 
plaintiff's head would have been burned beyond recognition. 
A doctor who saw the plaintiff four days after the accident, 
said that he then noticed a burned streak on the cap bat no 
holes. Finally, an expert witness, who examined the cap 
with а glass, said that the cap had apparently been burned 
in several places on the outside, There was a burn inside 
the cap which had nothing whatever to do with the other 
burns. He shared the view that if the burns had 
been caused by an electric shock death would have 
resulted. 

In the light of these extraordinary facts it is not sur- 
prising that the jury found a verdict for the defendant 
Council. There is one point about this case to which it is 
desirable to draw attention. The action was not launched 
until a very considerable time after the accident happened. 
The report which we have consulted does not state the exact 
period ;. but if it was more than six montbs it is clear that 
the defendant Council would have been entitled to rely on 
the Pablic Authorities’ Protection Act, which prevents an 
action of this kind being brought against a local authority 
except within the period above mentioned. 

We have set ont enough of the facts of the above case to 
show that it was probably decided upon the ground that the 
plaintiff's story was untrue. It must not be forgotten, 
however, that tramway companies who use the overhead 
trolley system are under serious liabilities. By Sec. 55 of 
the Tramways Act, 1870, a tramway company is made 
liable for all accidente happening through their act or 
default, and they cannot raise the defence that they are 
acting under statutory powers and ure, therefore, entitled to 
protection, (Sadler v. South Staffordshire Tramway Co., 
23 Q.B.D, 17 ) | 

The qnestion then arises—is the breaking of a trolley 
wire prima facie evidence of negligence? Let us glance for 
а moment at the B. of T. Regulations with regard to these 
wires. It is there provided that—'*'The overhead con- 
ductcrs used in connection with the working of tramways shall 
havesupports, the intervals between wbichshall not, except with 
the consent of the B. of T., exceed 120 ft., and they shall be 
in no part at a less height from the surface of the street 
than 17 ft., except where they pass under railway bridges." 
Having regard to these regulations, and also to the general 
principle that those who suspend wires over a highway must 
give attention to the safety of the public, it is conceived that 
the falling of such a wire is prima facie evidence of negli- 


. gence. : Light is thrown upon this legal question by certain 


American, cases. It has been decided in that country that 
negligence may be presumed where an electric wire, which 
was normally suspended on poles along the street, was trail- 


ing on the sidewalk (Ruddy v. Newark Electric Light and 


Power Co. (1899, 46 Ath. Rep.. 116), and where a passenger 
on a car is injured by the breaking of a trolley pole (Keator 
V. Scranton Traction Co., 1899, 191 Pa., 102). Though 
the matter is not free from doubt, we thivk that 
the cases are sufficiently strong to show that a 
trolley tramway company are under very serious liabilities, 
the risks from which can only be minimised either by 
roofing in the cars, or by an elaborate system of ‘inspection. 
A recent ‘summons against the National Telephone Co. 
illastrates the extent of the liabilities to which those who 
suspend wires over highways may be exposed. It appears 
that on December 9tb the wire was found by an inspector 
on behalt of the City Corporation hanging down in front of 
No. 44, Coleman Street. This wire had originally stretched 
across the road to No. 36, and had evidently, owing to ita 
neglected condition, become detached by a high wind. In 
falling it did no actual baim, but its weight was 26 lb., and 
the height from which it fell 60 ft. It was point«d out 
that this was the first case of the kind brought against the 
company, that they took every possible pr«caution, and that 
un inspector went over all the lines every four months, In 
spite of this Sir John Knill imposed a fine of £5 with 
£2 28. costs. Of course this was a proceeding of a quasi- 
Criminal nature, We cite it merely for the purpose of 
Bhowing that extreme care is expected from those who sus- 
pend wires over highways. 
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THE "DANGEROUS" TOP-DECK COVER. 


CoNsIDERING the prepon derating number of miles of tram- 
way track which, either of necessity or from fashion, has 
been constructed to а 8 ft. 6 in. gauge, it is surprising that 
so little— nothing, in fact—has been visible on the surface of 
the indignation, disgust or fear which one little sentence in 
the latest memorandum issued by the B. of T. has evoked in 
the breasts of tramway officials. We believe that the inten- 
tions of the Board in this particular matter were not known 
at all generally until the issue of this revised memorandum, 
although the identical sentence was contained in the original 
additional memorandum, issued in June last year, and it 
seems probable that a general distribution of the leaflet was 
not made. 

Rules and regulations, memoranda, additional memorande, 
ancient, modern or revised, are becoming so numerous tbat 
it is already a matter of some difficulty for the most diligent 
and careful man to be sure of his text when referring to the 
latest requirements of the Board. 

The sentence to which we refer reads: ** The use of covers 
for the top deck of cars cannot be approved in cases where 
the gauge of lines is 3 ft. 6 in. or less.” | 

The last 12 months has never had a week without a state- 
ment that some corporation or company was about to try, or 
had ordered more, or was going to equip the whole of ite 
cars with, top-deck covers, and many of the cars во equipped 
are running on 8 ft. 6 in. gauge. 

This year would have seen many more oovers fitted, and 
within five years it is safe to predict that the cars without 
top-deck covers would have been in the minority if this little 
sentence had not been written. | 

Why should it have been written? Did an inspecting 
officer suffer from nightmare after travelling over a narrow- 
gauge line on a canopied car at the enormous velocities per- 
mitted by him, and dream that he was clutching a lamp 
bracket while his feet were trying to find hold among the 
opposite window panes as the car gradually heeled over and 
over until, as the heeling accelerated, the car at last over- 
turned, and amidst the crash of breaking wood and splintered 
glass, the gallant colonel woke and determined then and 
there that a canopy isa highly dangerous article on a narrow 
gauge саг? 

That it must be dangerous is evident from the fact that 
the Board has issued this veto of its further use. It must 
be much more dangerous to the public than trolley wires, or 
gunpowder vans, or a gas-service, for all these have been 
agencies of death or injury, but are still in common use, 

We know that the Board does not decide things on its own 
knowledge. It is always “advised” that such and such 
measures are desirable. If the President were asked why 
canopies are forbidden, he would not give & reason, but 
would say that * the Board is advised that they are unsafe." 


` Evidently the Board's advisers have access to more public 


news than the public itself, for there is no record in the filea 
ofany newspaper of any accident arising out cf the ute of 
top-deck covers on narrow-gauge cars. So far as we know 
there is not a shred of actual evidence to prove the greater 
danger of a canopy on the top-deck on an electric car than 
on the top-deck of the trailer on & narrow-gauge steam- 
tram line. Canopies are new and terrible things only in the 
mind of the B. of T. They have been used fcr years on 
steam cara, and, from a variety of circumstances, have 
been adapted only recently on electric care, Воб 
whereas they were used on cars which weighed from 
8 to 5 tons, and had that weight distributed more or less 
evenly over the whole car, во bringing the centre of gravity 
uear the middle height of the car, they are used now on cars 
weighing from 7 to 12 tons, on which the centre of gravity 
is much nearer the ground by reason of the heavy trucks 
and electrical equipment. To a lay mind, therefore, it 
. would seem that & canopy is no more dangerous now than 
then, if other things are equal. Are other things equal? 
Not altogether, for the maximum speed of an electric car is 
higher than the maximum which was usual with the more 
lumbering steam car. The wind preesure on a standing car 
cannot have altered, and there i8 no other factor to con- 
sider. The question then remains, is there any danger to te 
anticipated when top-covered cars run on a 3 ft. 6 in. gauge 
at a speed of 14 miles per hour, this being the higheat 


speed which we remember the Board of Trade granting? 
That is the way in which we conceive the advisers of the 
B. of T. putting the question to themselves ; certainly it is 
the only point which we believe can be worth considering. 
It is evident that the advisers preferred to take no risks, 
and thought it wiser to anticipate (wisely or unwisely as the 
reader likes) danger, even though at the moment of decision 
there were enough practical examples of freedom from 
danger running over narrow gauge lines in England to have 
induced the most conservative of counsellors at least to 
suspend judgement on a matter which affecta the bie 
of tramway undertakings and the comfort of the travelling 
public (and what section of the public does not travel now- 
adays ?) in а marked degree. 

It is possible that the advisers of the B. of T. do not 
realise the extent of the fine which they are inflicting on the 
former, but they might have done во if they had taken any 
cognizance of current literature bearing on the subject. 

So much does the public appreciate shelter that covers 
are never put on without earning interest and sinking fund 
at least. The increased earnings have been stated to be more 
than 2d. per car-mile, but an additional 4d. only will suffice 
for a small net profit jn many cases, and 1d. will make a 
welcome addition to dividend or relief of rates. The demand 
for covered top-decks both from managers and from the 
public is strong enough evidence for retaining them, and this 
applies equally to broad and narrow-gauge cars. 

Сап the B. of T. produce combatting evidence of anything 
like equal cogenoy ? If so, or if not, they should be pressed 
to state their case, or to answer that of the traction people, 
who will have facta culled from experience to bring against 
wale born in the imagination and reared in the drawing 
office. ` 

Meanwhile, we would seriously advise managers to push 
forward the equipment of their narrow-gauge cars with 
covers, as if the memorandum did not exist; for they may 
be sure that the B. of T. will take no active stepe to uphold 
their objection, and managers -may take any risk there is 
with a light heart. The objection, having no solid founda- 
tion, muet, have been made for the purpose of averting the 
smallest responsibility for accidents from the Board—an 
attitude on which we may be allowed to hold an opinion, 
although it might be considered rude to state it. Shortly we 
expect to be called upon to criticise an additional revised 
memorandum in which horae cars are given the preference 
over any other for new lines, and are suggested for use on 
the old ones. 

This is an injustice which we may expect, the Light Rail- 
way and Tramway Association to take up in its increasingly 
energetic manner. 
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PARALLEL RUNNING OF ALTERNATORS 
DRIVEN BY LARGE GAS ENGINES. 


By E. KILBURN SCOTT, A. M. Ins r. C. E., M. I. E. E. 


Ir is surprising that there should be so much misunder- 
standing on this matter. The writer some time ago paid 
a visit to Germany and Belgium, where he had an 
opportunity of seeing the power stations connected with 
the Iron and Steel Works of the Phcenix Hütte (Nürnberg 
engines), Oberhausen Iron and Steel Works, near Düsseldorf 
(Körting engines), tbe Ilseder Ironworks, near Peine (Oecbel- 
haeuser engines), and the Seraing Iron and Steel Works 
(Cockerill engines), besides several engine makers’ works. 

In these staticns the engines varied from 500 to 
1,500 H.P., and, except in the care of the last, they were 
all driving three-phase alternators, They were supplied by 
blast furnace gas in all cases, and were of the &ingle-crank 
type (except the Oechelhaeuser) working with two im- 
pulses per revolution. | 

The Oechelhaeuser engines at the Ilseder Works were twin 
engines, and, owing to the peculiar double-ended construc- 
tion, had three cranks to each, or six in all, to drive one 
alternator, an unnecessary complication. 

The writer can say abeolut«ly that there is no difficulty 
whatever in running three-phase generators in parallel when 
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driven by any of the above engines. At the Oberhausen 
Works, for example, there were two 1,200-н.р. Körting 
engines driving Siemens alternators, and two 600-H. P. 
Kórting engines driving A E.G. alternators. The machines 
ran absolutely in parallel; and, further, they were so situated 
that it was impossible for the man on the switchboard to 
see all four engines when synchronising. 

In the case of the two largest units, by looking through 
the poles of the alternators one got the pretty effect of 
seeing them apparently standing still, or slightly swinging 
back and forwards, as one engine gained a little on the 
other ; this movement, however, was very slight. 

It may be stated as a fact that with any single-crank large 
gas engine by a maker of repute, in which there are two 
impulses on the crank per revolution, and where sufficient 
fly-wheel weight is allowed either in the generator wheel, or 
better, in the generator wheel plus a fly-wheel, parallel 
running is quite easy. | 

Of course, there are points to be remembered; one is, 
that the hit-and-miss " method of governing is absolutely 
no use for such work; it is entirely discredited on the Con- 
tinent, and Cockerill’s have superseded it even for blast 
furnace blowing engines, where good regulation is not im- 
portant. 

Another point is, that the higher the speed the better is the 
paralleling ; and yet, on the other band, there appears to be 
а consensus of opinion that it is well for the engine not to 
run above 100 r.p.m. on account of wear and tear. 

In the actual running of these blast furnace gas engines, 
` the only thing that seems to cause trouble is the result of 
using water for cleaning the gas; in some cases a certain 
quantity of it is carried over into the cylinder and gets 
. deposited on the sparking plugs, which have to be.then taken 
out and dried. This is, however, a matter which can be 
easily rectified. 

Two of the A.E.G. alternators, coupled to Nürnberg 
engimes, were of the very neat outer pole type, which enables 
a very heavy fly-wheel rim to be provided on the alter- 
nator wheel, 80 that no separate fly-wheel is n 

All the piston rods and pistons are cooled by water, also all 
the exhaust valves. A spray of water playing into the 
exhaust pipe effectually prevente any noise or chance of 
firing there. 

The lubrication of the cylinders is usually effected by a thick 
block of unrefined petroleum oil called Mazout.” All the 
bearings and other working parte are, of course, lubricated 
with ordinary mineral oil. 

The engines are always started by compressed air, at about 
6 atmospheres for the small engines, and 9 atmospheres for 
engines of 1,000 н.р. and upwards. They start with abso- 
lute certainty, and usually, the gas is turned on after a few 
revolutions only. The writer saw a 1, 000-H. P. engine get 
up to speed from rest in two minutes, . | 

ing the number of men to run the engines taking 
all the stations together, this appeared to run out at about 
а man and э quarter per engine, including the foremen. 
There are no young electricians or pointer dodgers in these 
stations, just engine runners and a switchboard attendant ; 
the foreman appears to look after the three-phase generators 
in his odd moments. 

The work is practically identical with that of running a 
slow-running steam engine; indeed, some of the engines, 
the * Nürnberg" in particular, are surprisingly like steam 
engines, both in outline and detail. The spares carried 
are about the same as for steam engines. 

The rapidity with which these engines are being adopted 
by the various iron and steel and other works on the Con- 
tinent is very significant. Altogether the writer saw two 
dozen engines of over 500 H,P. either running or nearing 
completion. | 

Fancy a power station, such as the one at the Ilseder 
Works, 240 ft. long and 150 ft. wide, in two spans, gene- 
rating three-phase current at 10,000 volte, and transmitting 
it 10 miles by overhead wires to the rolling milis at Peine. 
I wonder what ironworks in England would have the pluck 
to take on a job like that. 

Why, the men who ran these Continental works must be 
themselves electrical experts, for when they lay down a 
power station it is no half job, but is undertaken with bold- 
пева and originality; no mbbling with direct current and 


petty little machines in a tin shed, bit a tip-top first-class 
station worthy of a large concern. 

Fifty years ago, the fathera of the men who run these works 
used to come to England to see engines and machinery ; now 
the writer and many others are sent over there to report on 
what they are doing. And there is no mistake about it, the 
Germans, as а nation, are in training (in the deliberate way 
an athlete trains) for commercial supremacy. They have 
had their financial crisis, and learnt the lesson well. 

Those amiable old folks whom one sees at Iron and Steel 
Institute meetings, &c., who are understood to control a fair 
part of what there is left of our iron and steel trade, will 

ave to look out, if they wish to retain the remainder. 


ee 


A NEW DYNAMO BRUSH. 


Or recant years the tendency in dynamo brush design has been 
towards the production of a brush combining the spirkless collecting 
proverties of carbon with the high carryiog capacity of metal. The 
Elektrotechnische Zeitschrift gives the following particnlars of а new 
brush patented by Messrs. Svenska, of Stockholm, which claims to 
accomplish this combination. It is known as the bronze-carbon 
brash, but the mass of the brush does not consist, as the name would 
seem to imply, of a mixture of powdered bron zs and powdered 
carbon, but of pure powdered graphite, of which each separate 
particle is first covered with a coating of copper aud then with one 
of tin. The method employed for coppering and tinning the 
particles is a trade secret. After this process is completed, the 
powder is hydraulically compressed in a dry and cold state, aud 
without any special binding material, into the required shape. The 
bardners of the brush can be varied at will during thie operation. 
Afterwards the brushes are heated sufficiently to cause the copper 
and tin coatings to combine and form a bronze coatirg. In this 
way every particle of graphite powder receives a coating of bronze, 
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but the smallness of there particles keeps the material quite homo- 
geneous. It will take a polish and is readily so'dered, and also 
possesses lubricating qualities owing to the presence of about 20 per 
cent. of free grephite. Teste carried out at the Government 
Laboratories in Stockholm bave proved that the conductivity and the 
contact resistance of these broshes are the same as those of ordinary 
plate or gauz3 brushes. The curves connecting watte lost in ohmic 
т. sistance (ordinates) with the peripheral speeds of the commutator 
in metres per second (abscisee) at current densities of 1, 5 and 10 
amperes per sq. cm. respectively, both for ordinary carbon broshes 
and for bronze-carbon brushes, are given herewith. The test refers 
to а 110-volt dynamo, and shows that the difference between the 
two types of brush is especially marked at the higher current 
densities. For instance, at a peripheral speed of 15 m. per second 
and a current density of 10 amps per sq. om., the loss with ordinary 
carbons was 34:5 watte, whilst with the bronze-oarbon brushes, 
under the same conditions, the loss was only 34 watts. 

With regard to sparkless running, it has been found that the 
bronze-carbon brushes behave as well as pure carbon brushes, 
and replacing the latter by brushes of the same sise and shape, 
but made of bropz:-cirbon, does not affect the running of the 
machine. 

The rate of wear of these brons -carbon brushes is slightly igreater 
than that of metal brushes, but, on the other hand, the wear of the 
commutator is much less. 
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RHODES SINGLE-PHASE ALTERNATING 
CURRENT MOTORS. 


Tun Rhodes Electrical Manufacturing Co., Ltd., which has now 
been in existence for some 12 years, but only trading under that 
name for the last three years, is well known as the manufacturer of 
the R.E. type direct current motor. This machine has undergone 
var'ous modifications in the shape of alterations to its ext гоа] 
appearance, bat otherwise has romaived the same sinc» it was first 
designed. It bas now been decided to build on the same lines a 1905 
type В.Е. direct current motor, which will have a Jarger armature 
and smaller frame. Experiments have been made in tuis direction 
with satisfactory results, aud the new motor will shortly be placed 
on the market. 

Being anxious to keep its products up to date, the firm has during 
the past year sent abroad engineers to investigate the manufacture of 
А.С. machines, and asa result hasnow designed two ty pes of alternating 


current motors, a description of which is given below. Recognising 
at the outset that the ordinary single-phase in-iuction motor has 
many disadvantages, such as heavy startiog current, low starting 
torq1e, and even difficulty in starting, the Rhodes Co. decided to 
buiid solely single-phase motors of the slip-ring commutator type, 
starting up as repulsion motors, and running as induction motors on 
attainiog synchronisim. 

This type of motor can be coupled direct to any machine, starts 
up without the use of a fast and loose pulley or clutch arrangement 
of any description, and runs at constant speed, so that it possess: в 
most of the advantages of a direct-current motor. Supply 
engineers, we are informed, have taken kindly to the machine, and 
the company are at the present moment turning out as many as 
they possibly can to meet the demand. Their factory has lately 
Р largely extended, and this extension is practically all 
utilised. т 

The motors are of two distinct types. Тһе К.Х. type is suitable 
for ordinary stationary work, running in one direotion only. This 
motor is reversible only by altering the position of the brushes on 
the commutator. 


Fic. 2. 


The R.F. type, fig. 1, is a similar machine, but has an extra winding 
which cuables the motor to be reversed by simply changing two con- 
nections, by means of an ordinary chopper switch. 

The exteroal carcase is made of cast-iron, bored out to fit 
the stator core, which is built up of sheet-iron laminations 
of. high permeability, insulated by paper. Тһе  constrac- 
tion of the carcase permite these plates to be pressed into it 
under hydraulic pressure of more than 50 tons to the sq.in. The 
special method of assembling employed ensures the inner periphery 


of the stator being exactly true in the position required.. Ample 


cooling surfase is allowed between the outside of the laminations 
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and the frame through a space for air circulation, which runs right 
round the machine. 

The windings on the stator are hand wound, the copper wire beine 
carefully insulated from the core. The rotor is built up in a 
similar wey to the stator, with laminated sheets of iron insulated 
with paper, mounted and keved direct on the shaft (which is of ample 
diameter), under a hydraulic pressure of not less thau 70 tous to 
the square inch, and these are then clamped solidly between two 
cast-iron end plates which extend as winding drams. The winding 
employed is similar to that on a bar-wound dírect-carrent armature. 
Figs. 2 and 3 show the stator and rotor respectively. 

A high-preesure test is applied between the windings and iron, 
on both the stator aud the rotor, of 2 000 volts alternating. Althoagh 
the voltage induced in the rotor is Jow, the Rbodes Co. apply an 
equally searching test as that given to the stator in order to miai- 
mise risk of short circuits or “earths” in that portion of the 
machine. 

The slip rings are of guu-metal, insulated by a special process 
and tested with some 4.000 volts to earth. The commutators are 
boilt up aleo under hydraulic pretsure, ensuring no loose sections. 
The company’e process of bailding commutators for their motors 
makes them almost as solid as a copper ring. 

All parts of the machine are interchangeable, and are made to stock 
in quantities to exact gauges and templates. With this system 


quick delivery can be ensured on a large range of windings, and 
parts of every siz) are kept in stock., 
In fig. 4 the characteristic curves of a б-нр. motor are 


given. 


We recently had an opportunity of seeing some of these machines 
at work, at the factory of Messrs. Waygood & Oo., Ltd., the well- 
known makers of elevators, &c., who have applied a number of the 
Rhodes a.c. motors to their lifts. One of the machines, rated at 
35 в.н.р., 50 cycles per second, 400 volts, was run on а brake by 
Mesure. Waygood for our benefit. The motor had an eight-pole 
stator, with four brushes on the commutator, and the temperatare 
rise was sp.cifled not to exceed 85° F. above the surrounding 
atmosphere. | 

Ranning light at 775 r. p. m., the current was 13 iamperes. The 
motor ran up to speed quickly, without sparking, aud very quietly, 
the only operation required being to throw over a switch when full 
speed was attained. The normal fall load torque was 246 1b.-ft. ; 
on holding the rotor stationary by means of the brake, a starting 
torque of 53 lb.-ft. was registered, with a carrent of 22:5 amperes. 
Ranning with ап average torque of 29:2 1b.-ft., at 750 r.p.m., corre- 
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sp nding with an output of 4°16 B H.P., or about 20 per cent. above 
normal fall load, the current was 145 amperes at 433 volte; 
assuming a power factor of 74 per cent., this gives an efficiency of 
over 66 per cent., which must be regarded asa very satisfactory reaulc 
for a motor of this size. Tae results given were the average of several 
tests with Messrs, Waygood’s apparatusand instruments. Throughout 
the motor ran without sparking at the commutator, without humming 
and without vibration. The starting torque, it will be noticed, was 
2:15 times the normal fall load torque, while the current was less 
toan 1 6 times the full load value. 

On interchanging two of the connections, the motor ran in the 
reverse direction with equal facility. 

The machines are made entirely at the company’s works in 
Bradford, and the Rhodes Electrical Manufacturing Оо. claim 
that they are pioneers in the manufacture of this type of machine 
in the United Kingdom. * 


— a a eal 
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THE KINETIC THEORY OF GASES AND 
THE STEAM TURBINE. 


- 


Ін an article on this subject in an American journal, the author's 
ideas appear to be contrary to the usually accepted kinetic 
theory of gases. The author speaks of the orbital motion of the 
molecales o! a gas, wheuce it may he deduced very fairly that he 
considers that the molecules of a gas are so шапу revolving 
particles. | 
The kinetic theory of gases teaches that the molecules of a gas 
ате endowed with motion by virtue of heat energy, and that they 
po»sess perfect elasticity and obey the first law of motion, that is 
10 say, being ia motion, they will continue to move iu a straight 
line at an unchanging velocity uoless and until acted upon by an ex- 
tergal force. In an ordinary gus, the free path of the molecule has 
a length dependent opon the number. of molecules occupying a 
given space; that is to say, in ordinary language, upon the pree- 
sure, for, by the same theory, pressure is simply the effect of an 
extremely large number of molecular impacts upon the circum- 
scribing boundary of the pressure containing vessel. In а vessel 
under a partial vacuum the free path, that is to say, the average move- 
ment of a molecule in space between collisions with any other two 
molecules, is very much lengthened. If we can grasp the very 
sim ple idea of th: kinetic theory, we can see why it is that in а 
partial vacuum two gases will diffuse into each other faster than 
when under heavier pressure. The free path is longer, and tbe 
molecules travel to a greater distance before being turned back by 
the molecules of the invaded area, | 

A gas at high preseure escapes into a vessel at low pressure, not 
because cf any superior energy of its molecules, but simply because 
thera are more molecules pitted against fewer, and the few ате 
driven back more thoroughly. When an opening is made in the 
containing boundary of a gas, and outside thie opening there is 
nothing, or very lit:lo, that is to say there is a good vacuum, all the 
moleeu'es at the time moving towards and near to the opening 
escape, because there is nothing to reflect them. These ceasing 
in turn to bound tack against their fellows, the latter al:o 
escape as goon as they can work their way towards the opening. To 
а very great extent, therefore, steam or gas, when moving along a 
pipe into a vacuous space, consiste of a stream of straight-moving 
molecules. There is a movement of the molecules trausversely to 
the line of flow, but this gradually diminishes along the length of a 
pipe, and ultimately attains a minimum. Ifa turbine bu-ket were 
plac: d so that steam e«c«ped upon it from а nozzle like a tire hose 
n szle, the molecules o? the steam would have a large amount of 
transverse movement left in them. The j:t would buret laterally 
as it escaped from the nossle exactly as a jet of water is burst by the 
expansive action of any c.ntained air. Therefore it is that in the 
D. Laval turbine, before the steam is allowed to reach the wheel, 
it is passed through an expanding nozzle until the transverse 
molecular movement ie reduced to such aa amount as not to be able 
to overcome the molecu'at movement of the fluid into which the 
steam floes. The steam jet is then said to be at atmospheric pres- 


sure, a.d its velocity із a maximum. It may sometimes be heard 


said that the velocity of a steam jet is derived wholly from the 
pressure of steam in the boilor behind it. According to the kinetic 
theory this is bad reasoning. The velocity of flow of steam into a 
vacuum is the velocity of each individual molecale. If this velocity 
is 2,800 ft. per second, then the molecules in their short free paths 
when confined also move at that velocity. 

Clausius calculated the mean molecular velocity of the molecules 
of air and other gases at 0° O. as follows:— : 

Air, 485 metres per second; oxygen, 461; nitrogen, 492; 
hydrogen, 1,844 —the velocity varying inversely as the square root 
of the specific gravity, and increasing proportionately with the 
вд iare root of the absolute temperature. 

A consideration of the kinetic theory may perhaps help to explain 
why a turbine is much more effective when exhausting to a vacuum 
than when run non-condensing; but it is less easy to gain from the 
theory any explanation of why a multiplering turbine of the Parsons 
type gains anything by virtue of this multiple natare further than 
so far as the velocity of the molecules in excess of the velocity at 
exhaust temperature is absorbed by the earlier rings of blades. 

Apparently, the velocity of steam at 100* C. should be about 
2 360 ft. per second when flowing into a vacuum. The final tem- 
persture of a vacuum is, however, only about 36° O., or 311° 
»beolute, so that tbe molecular velocity of steam expanded down to 
condenser temperature will be about 2,150 ft. per second. Now 
the escaping molecules :muat travel at this velocity. They start 
with a potential velocity of 2,360 ft.; they lose.210 ft. velocity 
. and the maximum ideal efficiency is 210 + 2,360, or nearly 9 per 
cent. 

No power we possess can take out of the molecules their intrinsic 
movement. No juggling with blade curvature will help us one 
iota. If it would do so in the same way that it will in the case of 
water, the steam turbine might have an efficiency of 70 to 80 per 
cent. The residual molecular velocity is the equivalent ef the 


fia] temperature of the thermo-dynamic equation 1 = T9 Only 


a fraction of the kinetic energy of the steam can be taken out of it. 
Tuts feaction may be about 200 ft. per second, half which would 
appear to be the velocity пес: вагу for a turbine cf one ring of 
moving blaces. 
being 2,360 ft. per second, that of steam at 200 ib. absolute, or, say, 
about 473° absolute, will be nearly 2,660 ft. per second, and the 


efficiency should then be 4660 — 2.150 


- or 19 per cent, the velo- 
city reduction being 510 fl. | NN 


s \ 


i Г 


In steam at 100° С., or 373° absolute, tbe velocity: 


Thus, after all, the kinetic theory of gases enables one to cal^ulate. 
the efficioncy of a turbine on purely mechanical lines with merely 
elementary mathematics. It helpe to an understanding of the 
thermo-dynamic equation in a way that will appeal to minds more 
at home in mechanics than in phytics. In short, the mechanism of 
the steam turbine cannot take out of the steam its intrinsic molecular 
velocity. If the blade velocity were such as to leave no whirling 
movement in the escaping fluid, the tangential compouent in a water 
turbine would: represent the loss—i e, the reduction of efficiency: 
below 100 per ocnt.—bnt in steam this tangential component 
would b: found to bs the molecalir velocity proper to the fical 
tempera ure. B. 


THE GERMAN ELECTRICAL ENGINEERING 
INDUSTRY. 


- 


Тнк POSITION OF THE Grow Lampe SYNDICATE. 


THE year 1904 terminated favourably for the О rman electrical 
engineering industry in general, most branches having been satis- 
factorily employed during the twelve months. Reports are in 
circulation of a further combination which would be composed of 
the two principal groups, but for the present, at all events, it would 
seem that there is no intention to form a trust, although the amal- 
gamation of these groups would practically bring one into existence. 
For the moment the groups, while competing with one anotber in 
the open market, are co-op rating in special cases, and from mutual 
action in this respect it is easy to understand that, provided the 
personal element culd be eliminated, the fusion of the A E G and 
the Siemene-Schuckert Works Co. would not be indefinitely delayed.. 
Pending any future developments, it may be noted that the Mix 
and Genest Telephone and Telegraph Worke Co. proposes to in- 
cresse ite share capital from £180,000 to £250,00) for extensions of 
worki, and increasing t! e working capital, while an issue of £75,000 
hae been made at a high premiom by the Bergmann Electr.city 
Works Co., of Berlin, thus advancing the capital to £500,000. 

The Vienna law courts have jast given a decision iu the action 
brougbt by the incaudescent elec.ric lamp firm of Watt, of Vienna, 
in order to secure а declaration that the International Glow Lamp 
Syndicate, which is a company registered in Berlin, is invalid, ои 
tie groind, as was alleged, of the concealment of agreements made 
betwe.u two of the corstituente of the syndicate. The action has 
been dismissed, the comts holding that German Jaw applied to 
the syndicite, and that, moreover, the plaintiff firm must have 
kaown that the Siemens & Halske Co., at tLe time of the consti- 
tution of the syndicate, was not io a position to manufacture tle 
number (6,500,000) of lamps allotted to it per annum. Apparently 
this judgement settles the litigation, because the ui succos:fal firm 
will scarcely try aod raise the question again—in the Germsn 
courts. In the meantime the problem of thé competiticn uf outside 
firms, notably that of the Bergmann Co, is beyinriug to excite u 


little concern among the members of the glow lamp syndicate asthe 


existeLc ) of the latter would be endangered in the event of uon- 


-syndica.ed lamps being placed upon the market on a large scale. 


The report for 1903 4 of the Siemens & Halske Co. states that the 
orders booked іа the first half of the y.ar exceeded those in the 
corresponding period of the previous year by 20 per ceat, while the 
orders received in the second half showed a further advance of 17 
per cent. over the first six months. During the year the manu- 
facturing departments were fully employed, and the number of 
workmen was increased and extensions of the premises were 
rendered necessary. As in the case of most other large com- 
panies, tbe profit and loss account cites in one total the 
profits obtained from all sources, namely, £370,500 as com- 
pared with £350,934 in 1902-3. After writing off £53,431 
for depreciation, as against £72,432 in the preceding yev, 
and, making other allccations, the accounts show net profits of 
£276,870 as compared with £221,696 in the previcus year. 
The available surplus, as mentioned ou a former occasion, permits of. 
the payment of a dividend at the rate of 7 per cent., ss against 
5 per cent. in 1902-3 As far as the current year is concerned, the 
report mentions that the orders bave been maintained on the level 
attained at the end of 1903 4. To this report is appended a report 
by the Siemens-Schuckert Works Co. This etates that the fusion 
of the two original houses has advantageously affected the degree 
of employment. During the year macbines, motors and trans- 
formers, of a total of 384,422 Kw. were ordered from the amalga- 
mated compauy and were mainly constructed at the Nuremberg 
works. The constant increase in activity at the Charlottenburg 
works would necessitate an exte: sion uf tbe shops by the erection 
of a new building on the Nonnendamm, while enlargements of the 
cable factory have already been proceeded with The business in 
electric tramways left much to be desired, but the prospects of tle 
introducti n of electric traction on main and suburban railways 
indicated an improvement. The report further remarke that prices 
were mostly not satisfactory, and scvere competition was experienced 
in nearly all departments. Тһе balance sheet, which shows Lo 
profi" and 1 ss account, includes the profits for the past year among 
the creditors as emountiog to £532,800 as compared with £364,390. 
It is, therefore, in possible to ascectuin either the exact amoun of 
the profits earLed by the amalgamated company or the proporticn 
allocated to the two original companies which aleo refrain from 
giving the information in their respective profit aud loss accounts. 

The shareholders io the Schuckert Electricity Co., at the recent 
general meeting held at Nu:emLerg, approved the report and ac- 
counts for the year 1903-4. It wassta.ed on behalf of the directors 
that the company’s circumstances had perceptibly improved during 
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the year, and that the business results of the Siemens-Schuoker 
Works Co., to which the Nuremberg company transferred its entire 
manufacturing departments some time ago, had fulfilled the expec- 


tations which could be raised in regard to the first year's working. 


Oa the other baud, all the foreign undertakings of the Schuckert 
Co. had not exhibited the desired improvement, although certain of 
them showed satisfactory progress. In reply to questions as to the 
amouat of the manufacturing profit received by the company from 
the Biemens-Schuckert Works Co., it was intimated that the figures 
could not be given, and that the matter wa* one of discretion 
between the two original companies. It was, however, hinted that 
the directors would make efforts with a view to giving information 
on the subject to the shareholders at the end of the current financial 
yesr. Theacconnts submitted to tbe meeting showed gross profits of 
£174,758, given in one sum as derived from investments, undertakings 
and securities. Administrative expenses absorb £14378; interest 
on bonds, £65,817; other interest and bank charges and commissions, 
£27,098; taxes, £2328, and depreciation, £1,814. These make a 
total of £111,385, thus leaving net profits amounting to £63,373. 
The report states that this sum would have allowed of the payment 
of a dividend, but it has been considered preferable, after placing 
£3,168 to the reserve fund, to carry the balance forward. The 
share cipital of the company amounts to £2,100,000, and the bond 
issue to £1,535,000. The report gives particulars of various changes 
in investments, and cites the Valparaiso electric tramway under- 
taking as a new participation, while information is also set forth in 
regerd to the position of various undertakings in which the 
company is interested. 

The Helios Electricity Oo., of Oologue, which underwent a 
scheme of reorganisation two or three years ago, bas produced a 
further surprise among the shareholders, inasmuch as the directors’ 
report for 1903-4 shows a loss of more than one-half of the share 
capital. The loss on manufacturing operations amounts to £44,198, 
but the critical situation of certain of the subsidiary companies has 
rendered it necessary to place £220,000 to a reserve fund, and thie, 
the directors state, makes the deficit reach the total sum of 
£261,198. Asa result of an investigation of the position of affairs 
by a committee, it is proposed to dispose of the works, and to enter 
into fresh arrangements with the bondholders for a reduction in the 
rate of interest, and the postponement of the period for the re- 
demption of the bonds, and to adopt other financial measures which 
would leave the company merely concerned with undertakings as an 
investor. It is uaderstood that the Allgemeine Electricity Оо. and 
the Biemens-Bchuckert Works Co. have made a joint offer of 
£105,000 for the Cologne-Ehrenfeld worke, while the machinery 
and plant wonld be purchased by agreement. Ae under tbis 
arrangement the production of electrical plant would be discon- 
tinued, a 1:са1 scheme is reported to be on foot for the formation of 
a new company to take over the works and continue the business. 

The Wagon and Machine Works (Busch) Co, of Hamburg, 
which underwent reconstruction in 1901, is now being reorganised 
in suob a manner that the directors expect the undertaking to be 
placed permanently on a sound bisis. The year 1903-4 has closed 
with a debit balance of £42,500, of which the sum of £33,000 
represents a loss incurred in an English company. The Hamburg 
Co., which is largely engaged in the construction of electric tram- 
cars, states that this branch bas only slightly increased in Germany, 
although favourable export orders, aud particularly for South 
America, have been received, and prices have become more 
satisfactory. It has now been decided to reduce the sbare capital, 
and to issue peus shares and raise a 44 per cent. loan of 
£50,000. In this way it is hoped that the business will be brought 
once more into a remunerative condition. 

Among other German companies may be mentioned the Ineulated 
Wire Works (late C. T. Vogel) Co., of Berlin, which has declared 
a dividend at the rate of 8 per cent. for 1903-4, as compared with 
6 per cent. in the previous year, and the E. H. Geist Electricity 
Co, of Cologne, 6 per cent. as against 3 per cent. On the other 
band, the Carlsrube Electrical Industry Oo. has incurred a loss of 
£11,560, as contrasted with a deficiency of £7,580 in 1902-3, while 
the Saxon Electricity Works (late Poeschmann) Co., of Dresden, 
has decided to go into liquidation. 


CENTRAL STATION POWER SUPPLY IN 
GREAT BRITAIN. 


Мв. ALDENBROOKE'S review of Power Station prospects put forward 
io the Engineering Magazine estimates an immediate prospective 
investment of £100,000,000, a figure that may be doubled by rail- 
way electrification. At £50 per horse-power, the above estimate 
would provide for some 2 million horse-power, a figure which, it is 
estimated, might be sapplied by the gas from blast furnaces that is 
now going to waste, whicb, as proposed by Mr. Thwaite, should be 
employed for power generation. Legislation in electric power 
tchemes has now extended over seven years, and the various 
principles involved have been subjected to the criticism of technical 
and commercial men. 

The general technical criticism resolves itself into the question 
as to whether power can be generated and sold at a profit by large 
undertakings working on a comparatively good load factor to power 
users generally at less than they can for themselves produce it at. 
Undoubtedly there are thousands of small, some moderate, and a 
few large users of power whose use factor is very low; but the large 
manufacturer, such as the cotton spinner, has a load factor not far 


from 100 per cent., and he uses about 1,000 mP. all day, so that if 
cost of energy alone is considered, at present he is better off than 
were he a purchaser of power. 

Suppose а user of 1,000 т.н.р, pays £10,000 for his power plant, 
and that it costs him 2 Ib. of coal per Н P.-hour, the annual coal will 
be 2,500 tons. Oall the cost £1,250, which is higher than the facts 
in many instances. Then, with £500 for interest, an equal sum for 
depreciation, £250 for wages, £100 for oil, &c., the total is £2,600. 
Let us cillit £3,000 to include contingencies. The 1,000 тнр. is 
equivalent to 746 units. We will deduct a fifth for the engine and 
rope gear, and this leaves 600 units per hour, or 1,680,000 per annum 
of 2,800 hours, representing, at 1d., £7,000, or considerably over 
double the cost of steam if the unit be sold for 1d.; the mill- 
owner must still find fuel to warm his mill, and will, therefore, be 
compelled to pay for some coal and for some labour, and he must 
employ an engineer at wages as high as before. Thus, even at 0-54. 
per unit, the cost could scarcely be less than £4,000, and in thie 
there is no provision for interest and depreciation of motors It 
is, therefore, not with large factories that the power stations must 
expect to deal for some time to come. But there should be a con- 
siderable small custom, and possibly some devalopment of electro- 
metallurgy, and, let it be hoped, a very large demand for power to 
work our canals should these be again placed on a sound and free 
basis. Indeed, canal haulage offers one of the finest prospects for 
the power scheme, for the canal boat alone stands in the same 
relation to distributed electric power as does the motor-'bus to the 
electric tramway. 

A brief review is offered by the author of each power scheme so 
far materialised. In South Wales, the three-core 11,000-volt 
cables are satisfactorily feeding poiats 10 and 11 miles distant, 
many of the South Wales collieries are negotiating for power, aud 
over 11,000 нр. has actually been ordered, and one contract for 
2,200 нр. closed for one colliery. 

The nature of the loads met with in South Wales, and the inferior 
class of engines used there, should help to make an electric supply 
commercially saccessful. It will be of interest to see what the 
Laucashire and Yorkshire power schemes secure in the way of 
loads. Until а year or more has elapeed, the prospects of business 
can never be accurately foretold. Much of the business cannot 
come until present appliances are worn out or new works are built, 
and so on, but there will always be a succession of customers whose 
demands were not even suspected, and when present schemes have 
begun to show glimpses of what other schemes may expect, it may 
prove more easy to set other measures on foot. We hope that the 
railways, when electrified, will be good customers of the power 


sta' ions, and will not insist on manufacturing for themselves, unless 


over areas outside electrical power areas. 

The success or failure of the large gas power station in Jobannes- 
burg will not, perhaps, either prove or disprove the oase for gas power, 
but it ie much to be hoped that success will attend the project, for 
it would be a very powerful fillip to the use of large gas engines, 
and it would incidentally go far towards helping forward the use of 
the gas wasted by the iron smelters and coke burners, and would 
thus utilise the large tonnage of our diminishing coal supplies which 
is going во deplorably to waste. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME POINTS ON THE SELECTION OF ELECTRIO 
CABLES. 


By Lr. B. Arxinson, M. I. E. H., and C. J. Bzavmm, A. M. I. I. N. 
(Abstract of Paper read at Manchester, January 6 be, 1905.) 


(Concluded from page 373.) 


As the final insulating property of fibrous dielectrics depends on 
the exclusion of moisture, the lead envelope is very important. 
Standard thicknesses have been embodied in tables drawn up by a 
committee of the Cable Makers’ Aesociation. 

These thicknesses must be taken as minimum thicknesses ; in cer- 
tain conditions of soil and surroundings it is advisable to increase 
them. 

The lead is put on such cables іп a plastic state by hydraulic 
pressure. This is an operation requiring such care to avoid minute 
cracke or damage from particles of oxide being forced in with the 
lead, that there are engineers who still advocate the older system 
of drawing the cable into a lead pipe which bas already been tested 
by water pressure, or of putting on double sheaths of lead. Meseres. 
W. T. Glover & Co., Ltd., have, however, met the question by the 
use of hydraulic pressure up to 100 Ib. per sq. in. applied ex 
after the cable is finished. Such pressure invariably detects a fanit 
if such exist in the lead. The ordinary tank test is practically use- 
less, it may take many months or even years for water to enter the 
very fine seams which euch faults occasion, but eventually it will do 
во. No doubt in the past this has been the reason for many 
unexplained failures, while many more have been due to corrosion. 
The chief causes of corrosion of lead coverings uuder working con- 
ditions may be summarised as follows :— 

" Impurities in lead, causing local galvanic action. 

8 Galvanio action between lead and adjacent metal. 

3) Corrosion by chemical action. 

(4) Electrolysis. | 

Oauses of corrosion due to (1) аге! very rare. 

(2) Is also seldom met with. 
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(3) Is fairly common, and may occur in certain soils or where 
organic acids are produced as the result of the decomposition of 
wood or vegetable matter, or where cables are laid through made 
up ground, especially where ashes or clinkers are abundant. Most 
pit waters have an appreciably corrosive effect on lead, some being 
extremely tevere in their action. 

(4) This is by far the most serious f. rm cf lesd corrosior. Taking 
the word elccirolysis ia ite broad sense, it is &180 the most common 
form, though thie is not usually appreciated. It may occur under 
condu:ive conditions even in isolated hou:e wiring installatioas 
where lead-covered wires are wel, neither tramway nor heavy 
lighting cables being near. 

Tbe character of the corrosion may vary from small holes which 
gradually penetrate the lead covering. converting the lead into 
various oxides of lead, and only mask: themselves apparent when 
the rubber dielectric becomes oxidised to a suffisient extent to 
breakdown, or the paper dielectric sufficiently exposed to absorb 
moisture and fail (which may take many months) to very extensive 
action and a high degree of oxida'ion (where there is a free and 
conti iuous supply of the electrolytic medium and a small difference 
of potential) or a limited amount of general corrosion, followed 
soon by fusion (where the supply of the electrolytic medium is 
small or not continuous, and the difference of potential is com- 
paratively high). 

The first dercribed result is most common in small and medium 
sise Jead-covered cables laid or fixed in wood casing, or in conduits 
which are fairly dry or which do not actually have water running 
tbrough them. 

The lead covering in such cases is only in intimate contact with 
the wood casing or conduit intermittently, aud the corrosion 
naturally takes place chiefly at such plases, which are the paths of 
least retistance. If such corroded points are carefully examined 
at various stages of the corrosion it will usually be found that a 
cone-sbaped hole is eaten away and that the lead is converted into 
oxides, the various colours characterising the degrees of oxidation 
being clearly distinguishable, the extreme outer layer becoming 
converted into the white carbonate by exposure to the moist 
atmosphere. In rabber cables the rubber usually fails quickly 
when the lead is finally penetrated, owing to oxidation of the 
rubber; but in the care of paper cables, if undisturbed, the cxides 
into wbich the lead is converted will keep ont atmospheric 
moisture for, possibly, years and the effect of the liberated oxygen 
on the paper (if maie (f pure Manilla oaly and well impregnated) 
will be negligible, 

The second described action (where th-re is a continual supply of 
the electrolyte and small р.р.) chiefly occurs in conduits where 
water is continually trickling through ; and in such case: the degree 
of oxidation is high and fairly uniform throughout the thickness 
and along the surface of tbe lead. The corrosion is practically con- 
fined to the bottom of the cable. The P.D. being low, and the 
surface exposed to the electrolytic medium being large, the current 
density will bs very small, and therefore the final failure of the 
cable may take a year or two. The slowness of the action and the 
fact that the surface affected is more or less continuously covered 
with the electrolytic medium, accounts for the high degree of 
oxidation and the comparative absence of carbonate on the surface 

ín such cases. 

The third case where a limited amount of corrosion is followed 
by fasion of the lead, generally occurs on large networks carry ing 
heavy currents or on electric tramway and railway systems, where 
bonds may be fused by heavy leakage currents resulting from a 
short-circuit, whereby the lead coverings of cables may be raised to 
а P.D. of, say, 10 to 20 volts. There may, under such circumstance, 
of course, be immediate breakdowns of other lead-covered cables, 
but in some cases the whole of the resultant damage may not be at 
once ascertained, and the consequent leakage currents may go on 
for some time causing corrosion wherever lead coverings are even 
only partially exposed (for iostance, io the case of cables laid on 
the solid system imperfectly, or where the ends emerge inte man- 
holes, &c.). Supposing in such a case the electrolyti: medium to b» 
entirely decomposed and dried up by the passage of a heavy leakage 
carrent (obviourly at a high current densi*y), sparking fron the lead, 
and fusion of the same, may easily ensu ·. 

It is not proposed here to touch further on the diagnosis of break- 
downs due to lead corrosion. E iough has been written to indicate 

the extreme care necessary to avoid conditions which tend to 
produce lead faults, and incidentally to indicate that the use of 
lea 1-covered cables on large networks carrying heavy currents will 
probably be limited in the fature, or that elaborate and costly pre- 

-cautions will have to be taken. It is obvious that bonding and 
earthing judiciously and suffü-iently is the remedy for electrolytic 
faults, but in the first class of el 
generally described above, bonding is frequently neglected. 

In the second class, it is worthy of note that bonding and earthing, 
even if in accordance with Board of Trade regulations, is probably 
not a sufficient protection to provent lead corroeion under the con- 
ditions referred to. 

Ia the third class, it is fairly common for conditions to arise ander 
which bonding and earthing arrangements, designed with a large 
margin of safety, are unavailing; and where very large currents 
return by earth paths as the result of breakdowns, it is almost 
impossible to forecast or predetermine what will happen on various 

parts of the network. 

As a preventive measure against leakages of current from con- 
ductor to lead covering at connections in paper cables, where seal- 
ing boxes or terminals are difficalt to fix, a waterproof non-fibrous 
sen tape such as Glover's Guttaroid tape should be used, the tape 
baing lapped over the trim, from thimble to lead covering. Pure 
rabber or even proofed tape is often used on small cables by con- 
tractors, but is of little ute under damp conditions, as either will 
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trolytic faulte, roughly and , 


absorb moi-ture in course of time, apart from the fact that they do 
not form a homogeneous covering. 

Instead of a covering of lead, a waterproof envelope of non- 
metallic material may be provided. Such cables are made by 
Me ars W. and T. Glover & Oo. under the name of Paper Leadiess, 
and are covered with a compound called Gattaroid, which is of the 
same class as those described under V.B cables, but chosen more with 
a view to its waterproofing than its dielectric q ialities. Such a 
cable has all the advantages in high specific insulation, dielectric 
strength, and low specific capacity of the lead-covered paper cable, 
with the further advantage of a reduotion of actual capacity йге to 
the absence of a metallic sheath, and is spesially suitable for use 
for tramway or railway foedere, which have developed some diff- 
culties with the return of heavy currents by the lead sheath causing 
electrolytic trouble aad breakdown. 


APPENDIX I.— GLOVER's TEST FOR TINNED HIGH CONDUCTIVITY 
Corres WIRE. 


Reogents.—Hydrochloric acid of S.G. 1 088 (= 44 per cent of 
acid of 1 2 B. G.). 

Sodium sulphide solution of S. G. 1:142 (= about 25 grammes per 
100 c. . s water). 

Test ing Process. — The samples are cleaned with alcohol or ether, 
and immersed for one minute in the hydrochloric acid. Taey are 
then rinsed in clean water, and immersed in the sodium sulphide 
во1збїоп for 30 seconds, again washed, and examined under a 
hand lens. 

This cycle of operations is repeated until blackening of the wire 
becomes clearly visible. The number of such eycles required to 
produc? this blackening effect is noted, and taken to represent the 
measure of effi.iency of the tinning. 

The tests are performed in duplicate. 

The wires are bent into loop: before immersion, to avoid testing 
ends. The loops should not bs bent to a smaller radius than 12 to 
15 times the diamcter of the wire. 

As a mechanical test for adhesion of the tinning to the wire, 
tamp'es may be bent round a rod having a diameter equal tc four 
times the diameter of the wire. Any cracking or parting of the 
coating will be plainly shown by one immersion, according to the 
test described above. 

No wire shovli show blackening after the mechani:al] test on 
immersion for one minute in the sodium su'phide solution only. 

The average values obtained from samples taken from any batch 
of wire s iould be as sho wn below: 


Number oí immorsion at 609 . 


Diameter of wires. Single tinned wire. Double tinned wire, 


From 0076“ to 048“ inclusive ... 6 8 
Above C48“ to `080” ‘i ‘as 5 | 7 
„ — 080" all sizes as ss 4 54 


APPENDIX II. —ExTRACT8 FBOM GENERAL SPECIFICATION FOR 
LIGHTING AND POWER CABLES FOR PRESSURES UP TO 500 VOLTS. 


Dielectric Faper.—(3) The paper to be composed of pure Manilla 
fiore. Itisto be free from all metallic particles, catbon spots or 
foreign matter, ard to show no {гасе of chlorine, or other residual 
chemicals on analysis. It must be free from the slightest admixture 
of straw, wood, or other ligneous fibres. The paper after drying to 
be impregnated with a high class insulating ccmpound at a tem- 
perature not exceeding 250° F, and to be laid epirally upon the 
conductor in strips to required thickness, in such a manner that the 
joints are efficiently staggered. The paper strip te be of uniform 
thickness throughcut, not exceeding 006 in., before impregnation. 
The tensile strength of a standard strip 15 mm. wide, cat longi- 
tudinally frcm the paper before impregnation must not be less than 
10 kg., but it should Бе во highly impregnated that its strength is 
increased by 15 per cent. after impregnation. The insulating com- 
pound should be of such a character that it is solid at the ordinary 
working temperature, and should have no tendency to drain away 
from the cable. It should also be capable of allowing the cable to 
be sharply bent without any sign of cracking in the paper dielectric. 
The compound must have no deleterious effect on the copper, paper, 
or lead. 

Rubber.— (4) The conductors are to be covered, first, with a layer 
of pure unvulcanised fine Para rubber, containing not more than 
2:25 per cent. of rubber resin, and then with two layers of vulcan- 
ising rubber compound to an approved thickness. - The vulcanising 
rubber compounds to consist of the finest hard Para rubber, mixed 
with sulphur and mineral matter only. No rubber substitute, ог 
organic matter other than rubber is to be used. The proportion of 
bard fine Para rubber in the vulcanising compound rubber, in the 
case of the 500-volt cables, is to be not less than 40 per cent. by 
weight. In the case of wire, or cables having a sectioral arca of 
less than '06 sq in., the rubber compound is to be applied longi- 
tadinally. Larger cables are to be spirally lapped to an approved 
thickness. The роге and compound rubbers to be vaicanised into 
a homogeneous шава after taping. 

Compound.—(6) To be of the vulcanised bitumen class cf com- 
pound, containing not more than 20 per cent. of mineral matter, to 
be of such consistency that it will not become decentralised at such 
temperatures as ordinarily obtained in practice. It must not become 
brittle at the freezing point of water. It must be so made that it 
is not readily oxidisable, and that it will resist the action of weak 
acids ard alkali. It is to be applied to the cable in the form of a 
solid tube frre from pinholes and similar defects, во that the insula- 
tion resistance shall show no deterioration after the insula'ed cabie 
is submitted to hydraulic pretsure cf 100 lb. per. sq. in. fur at Jeast 
five minutes. 
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` Fire-Resist.ng Coverings.—(9) The fire-resistiog coverings may 
consist of cotton tapes, jute or cotton lappiags, or braiding: The 
radial thickness of such coverings to be proportionate to the dia- 
meter of the cable and the radial thickae:s of the insulation. The 
tapes, b-aids or lappings to be chemically treated prior to their 
application to the cable, with suitable fire-resisting compound, which 
shall have no deleterions effect on the fibrous matrial or the insula- 
tion of the cable, and shali be of a permanent character. Daring the 
taping, lapping or braidiog process, the fire-resiatinz coverings to 
be further served with suitable fire-resisting compounds, and finally 
served over all with special compound of a similar nature, to ensure 
a firm but fi.xibdle finish. 

Insulation Tests.—(11) All cables, as specified above, should be 
tested after 24 hours’ immersion ia water in the case of vulcanised 
rubber cables, and after five minntes' hydraulic test in a closed tank 
at 100 lbs. per sq. in. in the case of the other types, with a battery 
giving an E.M.F. of not less than 500 volte. The insulation resist- 
ance must be taken after one minute’s electrification, and such elec- 
trification must proceed steadily and uniformly. After the applica- 
tion of 2,500 volte for balf an hour, there should be no appreciable 
difference in the insulation resistance of the cables. 

Mechanical Tests.—(19) A 10 ft. length may be taken from any 
of the cables and bent three times in reverse directions round a drum 
having a diameter of not more than 12 times the diameter of the 
cable. Thelengtb, when subsequently immersed in water and tested 
with a gradually increasing voltage, should not break down under a 
pressare of 5,000 volta. 


In the discussion wbich followed, Mr. MILLER said that there was 
чр to the present very little information to be had ор the queation 
of cables, and the psper was a valuable addition to the literature 
ol the subj:ct. In the past it bad only been thought necessary to 
specify the insulation, conductivity and breakdown test, but it now 
seemed that a great deal more ought to be specified; he thought 
that the best safeguard was to go to a really good firm. The use 
of lead-covered cable would probably be limited in the future, and 
it wae satisfactory to know that good vulcanised bitumen cable was 
obtainable. He had found that trouble was met with where cables 
passed urinals. With regard to electrolysis, he knew of places 
in Liverpool where lead pipes could not be made to stand, owing 
to the condition of the soil. 

Mr. PocELiNGTON also mentioned the case of a length of cable in 
^the vicinity of a urinal that was entirely roined, and which had to 


be relaid. The tempera'ure effect on paper was very much higher, 


‘than he anticipated. 

Mr, WareoN thought that cable makers ought to be very rich 
‘men, considering the amcunt of adulteration which had been 
carried out in the past. Н agreed with the authors on the question 
of lead-covered cable, and thought that it would be used far less in 


‘thefatore. I: was a mistake to employ it in large towns, where — 


‘there were tramways and earth currents; in his opinion, vulcanised 
bitumen cable should be used, the latter having been in use for 
about 10 years now, with very satisfactory results. 

Mr. Coor nn said that he bad ‹ xperienced very little difficulty from 
electrolysis, and he thought that if the lead was connected to earth 
throughout the system, very little trouble would be met with. With 
regard to paper-insulated cabl>, he had lately cut a length of cable 
which was laid on a steep grade, and found that the oil was not 
sunning down hill. 

Mr. Hanvav praised vulcanised bitumen cable; he o»ly knew of 
one case of decentralisation, and that was where the cable was laid 
over a baker's shop. There would, however, bs no trouble with it if 
laid properly. 

‘Mr, AITCHISON suggested that the gas and water mains were far 
more trouble to electric mains than vice versá. He remarked that 
the Kogineering Standards Committee appeared to have brought up 
‘the insulation of cable, and apparently the cable makers were trying 
to keep it down as much as possible. With regard to earthing and 
‚ bonding, sometimes trouble arose from this where cables passed 
under a tramway track. He knew of an undertaking where rubber 
cable had been laid down for about 10 years, and had given no 
trouble. 

Mr. Тлүгов referred to the necessity of using insulating com- 
pounds of proper consistency. He knew of a case where a cable 
was wound round a drum 4 ft. in diameter, and, on examination, it 
was found to be split in s:veral places due to the insulating com- 
pound being rather hard. 

Mr. PECK asked, if the temperature remained constant, would the 
insulation resistance also remain constant? A; a result of many 
differant te-ta on insulation resistance, ре found that if the tempe- 
rature was low the insulation resistanc was high, and if the tempe- 
rature was high the insulation resis'ance came down very rapidly, 
also if the temperature remained constant, the insulation gradually 
increased. He remarked that in testing electrical apparatus, a 
power test is much more feared at a high temperature than at a 
low one. 

Mr. Beaver, in replying, agreed that earthing should be carried 
out very judiciously, and that every case should be considered on 
its own merits. Various speakers had testified that, with V.B. 
cables, trouble bad been experienced through decentralisation. It 
must be borne in mind that chemical action is generally electro- 
lytic action. Не could not ғау, from experience, that the insulation 
resistance varied with the temperature; be took it that the speaker 
referred more particularly to dynamos and motors than cables. He 
added that it would be well to remember tha! the results of the 
testa given in the paper were to be regarded as ageing tests, and 
were rather exaggerated ; it was demonstrated, however, that the 
action shown by the experiments would, sooner or later, occur. 


APPLICATION OF ELECTRICITY TO MIN ESB. 
By A. C. ANDERSOw, Student. 
(Abstract of Paper read at Birmingham, February 15th, 1905.) 


The author, in an introduction, points out that compresssd air, 
electricity's only formidable rival, is not so efficiont for driying as 
the latter, although it frequently plays a tu d3idiary part. 

Oa the choi:e of a вуз, three-phas», thcu;h costly to produce 
owing to the relatively poor power fa:tor, is the cheapest to install, 
given material and vork ma iship of eq tal quality; it also appears 
to be freest from b:eakdowa, aad spa’king can be eliminated. 
Polyphase motors, however, have disadvantages for coal-cutting 
work, owing to the great fluctuations of loai. Speed variation is 
practically essential in most of the departments of mining work, 
and can be accomplished very economically with direct current 
machinery. For a large scheme an alteroatirg system is preferable, 
but direct current plant, working at 500 volte, in the case of com- 
paratively small plants. 

In discussing voltage, the author suggests that 650 volts at the 
face (the limit up to 75 н.р. for motors and transformers allowed 
by the new rules) is rather low. Generating plant, distribation and 
motors are brietly referred to, prominence being given to the 
experiments of Mr. Garforth and Mr. Mountain on the chances of 
explosion with enclosed motors working in gaseous mixtures. 

The author gives particulars of the work of one of Messrs. E. 
Scott & Mountain's disk coal catters at Smithywood colliery, from 
which it appears that during a 270 minutes’ run some 105 yd. were 
cut, the average um peres being 37 aud voltage 470. 

With regard to electrical drilling in rock, some interesting results 
are quoted from British Columbia; an 86 in. hole, 2 in. diameter, 
was drilled in 19 minutes, with an expenditure of 940 watt-hours, 
or at the rate of 655d. per ft. This compares with a ш nim zm of 
5d. per ft. when drilliog by compressed air or steam, Favourable 
results are also quoted for electrical ventilating, and the author 
conclades with a critical summary of the new rules for electrical 
working ia collieries. «2-4 m, uU 


M 


In the discussion which followed, Mr. Jackson said that where 
elip-ring motors were used, he recommended the use of more 
than one brush per riog, as this reduced the liability of sparking. 
A frequency of 50 cycles per second was usually found most 
convenient. 

Prof. RgDMAYNE said that he favoured electricity as a motive 
power ia mines; steam and compressed air were, however, still 
largely used. Compressed air would continue to te a formidable 
competitor to electri ity во long as there was any liability to spark- 
ing troubles with electric systems. To» much stress could not be 
laid on this question. In many cases sparking might result in 
an explosior. The authoe had qicted 30 per cent. as an effi іепсу 
figure in connection with compressed air systems. Very old plants 
might show this figure, bat modern systeme, employiog isothermal 
compression combined with re-heating, had frequently an overall 
efficiency as high as 70 per cent. But thermal efficiency was not 
euch an important consideration as simpiicity of apparatus. It was 
a moot point whether electricity or compress.d air wae the better 
system of power to use. II the maj rity of instances that had come 
under his notice, the quality of material and workmanship put into 
electric installatione in mines and collieries was extremely : 
With respect to drilling, it was a fact that electricity had absolu ‘ely 
failed to compete with compressed air as a motive power. There 
were several electric drills, more especially of the rotary type, that 
would do good work, but they were not suitable for mines. They 
were much more complicated than pneumatic drills, and more 
costly in upkeep. He hoped that a suitable electric deill would be 
designed. The figures quoted by the author to show the cos? of 
coal cutting could not b3 taken as reliable, as the hardness of 
coal varied considerably even in the same pit. 

Mr. RzAVELL advocated air compressors, used in conjunction with 
electric generators at pit head and electric distribution to different 
parts of the mine. This system would reduce first cost, and result 
in a greater economy of working than any other. The electric 
power might be used for all suitable work, such as pumpiag, 
but pneumatic machinery was most suitable for coal- cutting, drilling, 
&c., and the compres:ed air for these could be supplied by an elec- 
trically-driven air compressor through short lengths of pipe. Coal- 
cutters frequently jambed. With a pneumatic tool, it was a simple 
matter to cut off the air supply, withdraw the cutter, and make a 
fresh start; but in the case of an electrically-driven machine, it 
meant the replacing of a fuse, and a consequent delay. Another 


ad vaatage resulting from the use of compressed air was its storage 


capacity. With a system entirely depending upon electricity, the 
generating plant had to have a capacity capable of dealing with the 
whole of the equipment. He condemned compression at the pit 
head, as it frequently resulted in the loss of 50 per cent. of the power 
gene.:ated. 

Mr. Gorr thought that the argu nent of economy in fuel consump- 
tion might easily ba overdone. In most miues there was a large amount 
of fuel unsuitable for sale, which had to ba disposed of, and which 
the mining engineer frequently utilised himself, Waolesale waste in 
pipes was consequently a minor consideration comparei with con- 
venience and economy of coal cutting. Many engineers also con- 
sidered that the loss due to friction in the shaft piper, was 
compensated for by the head. Commutator sparking was largely 
due to vibration ; this should be reduced as much as possible by 
careful design. One of the troubles of electric distribution was the 
fact that io the shaft cables the core was liable to slip down the 
insulation. This necessitated a special form of suspension. A 
reference kad been made to the running up of motcrs with 
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generators be wondered this was rot more frequently done. A 
point the author had omitted was the necessity of lightning 
arrester3, where overhead wires were used fir lighting and power 
transmission at the pit head. He instanced a caso in which the 
omission of this precaution had necessitated the replacing of the 
shaft cables. 

Mr. M. B. Wirp regardcd the choice of system as not settled by 
the question as to which was the cheapest to ir stall in the first instar ce, 
but by considerations as to which system could pull out the greatest 
amount of coal with ease and safety. He found that with po. 
plants, considerably more power in motors could be put below 
ground than with A c. plante, for a given power of generator on 
surface. Again, with D.c there was no trouble due to motors falling 
out of step and causing stoppages, when the gererator was momen- 
farily overloaded. рос. motore, properly designed for secondary 
haulage, and a suitable reversing controller with sufficient resistance», 
constituted an electric haulage gear as flexible as а ste am or com- 
pressed-air hauling engine. There should be no necessity to use a 
friction clutch, which many electrical engineers bad to do, to get 
over defective s'arting gear, such as liquid switches and badly 
designed controllers. Another objection to liquid starting swit.hes 
was that the liquid very socn evaporated, thus necessitating constant 
attention. Further, with D. O., supposing there was a stoppage for 
some time on a particular road, the speed could be increased cor- 
siderably, во аз to bring oat the coal that had accumulated. A 
standard speed for single or double drum gears was 5 miles per Боп”, 
but they worked withcut any trouble at speeds varying from 2 to 8 
miles perhour, With an А.С. system the speed of the mctors could 
not be varied. For pumping and very large haulage, such as end- 
leas rope, main and tail with long runs, no doubt a.c. would be the 
better system. From personal experience, he had every confidence 
in saying that, in most collieries the haulage could be done by elec- 
tricity, or, in very firey mine”, with compressed air from an 
electrically driven compressor placed as near as possible to the gears, 
consistent with safety. 

Mr. H. M. HoBaRT, іа a written communication, expressed the 
opinion that both direct and polyphese systems will find wide 
fields of usefulne:s in mining work. In thcse cases where the use 
of polyphase currents is most euitable, it is of paramcuct impor- 
tance to employ a low periodicity, for it is the power applications 
which are of chief importance in mining,and any questions relating 
to the quality of the lighting, are of secondary importance. Mcre- 
over, it is a fallacy to regard the question of lighting at low 
periodicities as offering grave diffi:ulties. The lower the periodi- 
city, the lower should ba the voltage chosen for the incandescent 
lightüng circuits, and the higher should be the candle power per 
single lamp: for by these means the carbon filament employed will 
be of sufficiently large section to bs able to store the heat and 
obviate material reduction of temperature between the peaks of 
currert of successive cycles. It will necessarily follow tbat the 
luminosi!y will then be more constant. But the chief desideratum, 
that of excellence in the design and performance of the motors, is 
enormously promoted by the use of low frequency. This will lead 
to higher power factors, loxer magnetising current, even with 
larger air gap, greater overload capacity, and also cheaper motors, 
since for a given output the diameters will be smaller and the 
lengths greater. Capacity cffects in the cables will also be 
decreased. The squirrel-cage type should be freely used, even in 
motors of large capacity. | 

Мт. ANDERSON, in his reply, admitted that steam wasstill largely 
used, but there was no doubt that the losses in the distribution 
system were of а сві serious character. "Economy cf coal 
cutting” was imp esible with a wholesale waste in pipcs.” 
Undoubtedly, mining engineers as a body regarded fael economy as 
of considerable impcrtance. The electrical equivalent of the ccm- 

ressed air storage system was the battcry, а most convenient factor. 

t was a very difficult matter to obtain reliable comparative figures 
of coal-cutting performances, as the conditions of working wer e so 
various The replacement of fuses in connection with ooal-cutters 
driven by polyphase motors was of rare occurrence. Liquid 
rheostats were very good as starters; for variable speed work the 
ordinary type of regulator would be used. Ths advocacy (Mr. 
Hobart’s) of a low frequency was very interesting, but the low vol- 
tage necessary for successful lighting would hardly conduce to the 
best economy. The system of atartirg motors by running up with 
the generator, added. considerably to the capital outlay, as separate 
circuits were necessary. He agreed with the necesity of employing 
machinery of as simple a nature as possible. 


TRAMWAYS PERMANENT WAY CONSTRUCTION 
AND MAINTENANCE. 


| By Jauzs Lorp, A. M. I. C. K. 
(Abstract of Paper read at Leeds, February 16th, 1905.) 


THIS paper is based on the author's ex perienc», in constructing and 
paing municipal tramways at Bolton, Accringtor, Blackburn and 


After referring to the several methods of laying track, he gives it 
as his opinion that it is batter to lay the metals first and the concrete 
afterwards—a practice which he always follows. The metals are 
placed on wooden blocks packed up with wedges to the exact level, 
at intervals of about 9 ft. apart; the line ie then crowed, afterwards 


the concrete is packed under the metals and the remainder of the 


track, to the level of the bottom flange of the rail. After two days 
the wocden blocke are taken out, and the holes filled in with con- 
crete, and the following day the whole of the crevices under the 


' eurves with 1} in. groove, 


metals are run in with a mixture of sand and cement (1to 1). His 
objection to packing is that men do not pack equally, and this 
leaves the rail slack in places, whicb, with the vibration of the cars, 
causes the setts to lift. 

The author much prefers 45-ft. rail lengths, as they are more 
readily handled, especially in narrow and steep roads ; secondly, 
there is not the same danger, £s in longer rails, of acquiring а per- 
manent set or hog-back by sagging. In the 60-ft. rails, there are less 
oo to contend with, which als> means less electrical resistance, 

ut to counteract the cost of the jointe, the 45-ft. rail only requires 
one intermediate anchor, whereas the 60-ft. rail ought to have two 
to each rail, or the rail will not sit perfectly solid. 

The author gives specifications of weight, anulysis and suitable 
tests for rails. Не has used rails 105 lb. to the yard on sharp 
and is of opinion that the 
gauge on curves should be slightly less, varied according to 
the sbarpness of the curve. In his experience of manganese 
and ocrucib'e cast-3teel points and crossings, the former has a 
longer life. He uses 8 ft. 6 ip. points with 5 ft. tongues and 4 ft. 
orossings, except on very sharp curves, but advises tbat the 
length of each tongue should be 6 in. longer than the wheel base of 
the car, so that the trailing wheels are on the tongue before 
the leaders leave. 

In 1900 the author laid about half a mile of track on 10 in. x 
4 in. creosoted red wood longitadinal sleepers; these sleepers were 
embedded in concrete and the metals screwed down with coach 
sorews at intervals of 4 ft. 6 ir., but the difficulty was to keep 
the setts level with the rails, owing to tho slight vibration which took 
place. If it were not necessary to keep the surface of the road. in 
good condition for vehicalar traffic, the writer would much prefer 
the lines to be laid on timber. А 

The life of local (Halifax) setts in busy thoroughfares was cer- 
tainly not more than three or four yeare, those next to the rail 
wearing dcwa quite 3 in. in that time. 

The author thinke it essential that every tramway engineer should 
have an emery rail grinder. His was built by Messrs. Ames Crosta 
and Co, Nottingbam, and is fitted up with an electric motor, 8» 
that it can travel and work from the overhead wire. It is also 
provided with a 12-н P. petrol motor, for independent working and 
with a complete set of drilling apparatus for drilling longitudinally 
and vertically. 

Some tests made of the electrical resistance of thermit welds 
and otherwise gave the following results :— M 

fns. 
1. Taking а solid rail 8 ft. long as a standard resistance ... :000067 
2. With thermit welded joint, without bonds, same length 000073 
3. o. with one do. 000067 
4. Fisbplatee, sole-plate and two bonds, newly constractei 003078 
5. Do. after 2 years 000095 


The welded joint has a considerable mechanical strer g th, and in 
a number of tests the rail has broken and not the ј int. 

The lay out of the curves has an important bearing on the main- 
tenance account; on many curves wl ich are 35 ft. radius, a new 
rail check is required at intervals of about nine months. 


PHYSICAL SOCIETY. 


Ат the annual general meeting held Fcbruary 10th, 1905, Dr. R. T. 
Glazebrook, F.R.S., President, in the chair, the report of the Council 
was read by the secretary. The number of Fellows now on the 
ro`l is 425, an increase of 7 over the number last year. 

During the year tbe President signed, on behalf of the Council, a 
petition in support cf a Bill for the metric system. 

The report of the treasurer fcr the year 1904 was read by the 
secretary, Additional expenditure was incurred last year, amounting 
to £115, in bringing Science Abstracts up to date; but the income 
from :ubscriptions has increased, во that, on the whole, the position 
of the Society remains almost unchanged. сю 

The following officers and Oouncil were elected for the ensuing 

ear:— | i 
т President.—Prof. J. H. Poynting, D.Sc, F. R. &. 

Vice-Pres:dents.—Those who have filled the office of President 
together with C. Chree, D. 80., F.R.S ; Н. M. Elder, МА; Prof. 
J. A. Fleming, M.A, D. 80., F. F. S.; J. Swinburne. 

Secret aries.— W. Watson, D.Sc, F.R.S, aud W. R Cooper, M. A. 

Foreign Secretary.—Prof. S. P. Thompson, D. Sc., F. R. S. 

Treasurer. — Prof. H. L. Callendar, M. A., F. R. S. 

Librarian. — W. Watson, D. S., F BS. 

Other members of Council.— T. H. Blakesley, M A ; C. V. Boys, 
F. RS.; A. Campbell, B. A.; Prof. W. Cassie, M. A.; W. B. Croft, 
M. A.; W. Duddell; W. A. Price, M. ; B. Skinner, M. A.; Prof. 
F. T. Trouton, Sc. D., F. R. S.; Prof. 8. A. F. White, M. A. 

Prof. Poynting then took the chai", and delivered an address on 
" Radiation Pressure." | 


At the meeting held February 24th, Prof. J. H. Poynting, F. R. S., 
President, in the chair, a paper On the Curvature Method of 
tea hing Geometrical Optics" was read by Dr. С V. DRYSDALE. 

Mr. R. J. SowTEB exhibited and described De. Meieling's Colour- 
Patch Apparatus.” The apparatus is specially adapted for testing 
colour-blindness. 

Mr. J. €CHOFIELD read a paper on A Method of illustrating the 
Laws of the simple Pendulum. " 


ay 
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NEW PATENTS APPLIED FOR, 


Oompiled execu for this journal by W. P. Taompson & Co., Electrical Patent 
Agents, „High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


8,479. '' Electrical communications with trains whilst the same are in 
motion." F. Megan. February ‘0th. 


8,510. '' Improvements in and connected with devices for preventing the 
over-charging of electric cables." LAND UND SEEKABELWERKE ART. GEF, 
(Date applied for under Patents Act, 1901, Aj ril Ist, 1904, being date of applica 
tion in Germany) February 20th. (Complete.) 


8,511. ‘ Improvements in devices for preventing the over-charging of electric 
oables." LAND UND SEEKABELWERKE Акт. Ges. (Date applied for under 
Patents Act, 1901, April 1st, 1£04, being date of application in Germeny.) 
February 20th. (Complete.) 


8.525. Improvements in apparatus for producing electric reactions in gases 
nd of electric ares.“ К. BIRKELAND. (Date applied for under Patents Act, 
coe tae 20:h, 1904, being date of application in Norway.) February 20th. 

mplete. 


8,538. '' Sectional system for third or electrified rail on electric rail ways.“ 
J.Reep, February 21st. 


8,5£3. “Improvements in fuse heads for electric blasting." F. RENDER. 
February 21st. (Complete.) 


8,563, ** Improvement in electric arc lamps." А. EcksTEIN and А. E. ANGOLD. 
February 2166. 


8,967. ** Improvements in fog and ordinary signalling for steam and electric 
railways and the like.” J. J. Munro and T. Common. February 2186. 


3.568. “Trolley charge guide for electrio tramway cars.” J. STEWART, 
February 21st. 
8.573. Improvements in electrical means for starting prime-movers 


for electiic generators and controlling the current." А. SCLATER. 


February 21st. 


8,591. “System of sparking plug for internal combustion engines.” L. 
Восгк2, (Date applied for under Patents Act, 1901, February 22nd, 1904, being 
date of spplicaticn in France.) February 21-t. (Complete.) 


8,594. “Improvements іп asd relatirg to the transmission of electrical 
energy through space for the purpose of wireless telegraphy and the like.” 
А. Автом. February 21st. (Complete.) 


8,604. „Im! rovements in and relating to prepayment attachments for 
electricity meters.“ R. J. J. Swax. February 21st. 


8.611. ''Improvements in trolley heads employed in electiical traction.” 
С. E. FnaNcE, February 21st. d ке 


8,016. "Improvements in fuses for electrio current circuits." E. F. Mos and 
D. H. Bastiz. February 215%, 


8.385, бу Improvements їп and relating to ships’ telegraphs and like signalling 
. dev ices,” О. Coveatti. February 22nd. (Complete.) 


g, N 9. ‘Improvements in or relating to electric warp- stop motions for lcoms 
Yor wa Wing warping machincs and the like." С. Н. WRITTINGTON. (Е. M. 
-Armstron, United States.) February 22nd. (Complete.) 


3,729, ‘hb provements in and connected with X-rays and high-frequer ey 
apparatus.“ . B. SELKIRK, W. W. Scorr and W. Сосвіх. February 28rd. 


3,715. < [Improvements in or connected with electric wires.“ A. E. PATRICK. 
Febiuary 28rd. 


8.759. An electrical railway signal." V. C. Banois, February 23rd. 
8,762, "Improvements in and relating to electrical circuit breaker 
mechani- aan. W. E. Barton. February 28rd. 


8,734. ‘Improvements in or relating to wireless tel egraph de teetors, and 
telephone electrophone and like receivers.“ H. A. CC TMORE. February 28rd. 


8.795. Improvements in the electric lighting of railway and tramway 
carriages.” J. BroNE & Co., LTD., and J. R. Quain. February 28rd. 


3,796. "Improvements in accumuli tor batteries." J. Stone & Co. LD, and 
J. R. Quain. February 28rd. 

8,314. "[mprovements in the structure of accumulator cells." H. LEITNER. 
February 23rd. 
. 8,915. “Improvements in electric potential indicators.’ THe BRITISH 
Tiuomson-Hovsron Co., тр. (The General Electrio Co, United States.) 
February 23rd. 


3.816. Improvements in end relating to gear'ng especially applicable to 
power operated electric switches." THE British THomson-Hovston Co., 
Lro, (The General Electric Co., United States.) February 23rd. 


8,529. “ [Improvements in and relating to electrical ignition devices for 
‘internal combu: tion engines.” J. A. CoLE. February 2га. 


9,880. “Improvements in end relati g to electrical ignition devices for 
internal combustion engines.” J. A. Col E. February 28rd. 


8.755. Improvement; connected with the starting, reversing, accelerating 
and stopping of electric motors." E. 8. W. Moore and W. В. EENNITT. 
February 24th. 


3.857. Ce ntrolling devices for electric motors.” W. FAIRWEATHER. (Diehl 
Manufacturing Co, Un, ted States.) February 24th. 

3.577. “ An improved electrio incandescence reading lamp." O. Imray. 
(J. Pintsch, Germany.) February 24th. " 

8.855, “Improvements in elcotric trolley harps.” J. Hrw:sLEvy. (Date 


applied for under Patents Act, 1901, May 5th, 1904, being date of application in 
United States.) February 24th. (Complete.) 


8,594. “ А new or improved accumulator plate.” 
9400. (Complete.) 


3.899. ‘Improvements relating to motor-meters for continuous and alter- 
nating electric currents.” W. KosTERMANN, February 24th. 


8,912. “Improvements in the manufacture of filaments for incandescing 
electric lamps." J. H. CRAwrFoRD, February 24th. 


8,913. '"Improvements relating to apparatus for enabling tele; honic and 
telegraphic messages to be transmitted over the tame line.“ C. Тонсн and 
E. Brung. (Date applied for under Patents Act, 1901, April 2nd, 1901, being 
date of application in Italy.) February 24th. (Complete.) 


3.218. Improvements in and relating to electric fans." TRE BRITISH 
TsoxsoN-HovaroN Co., LTD. (The General Electrio Co., United States.) 
February 24th. 


8,957. “ An improved apparatus for the automatic ignition of gas, gaseous 
mixtures, or the like by means of an electrico current." G. Hitt. February 
25th. (Complete.) 


P aas “Improvements in electricity meters." H. T. Brown, February 


3,278. ‘Improvements in electrical alarm contacts for. door locks.” R. 
BLE SSI. February 25th. 


3,979, * Improvements in supporting devices for electric conduc^ore.' B. J. 
JONES, (Date applied for under Patents Act, 1901, March litb, 1904, being 
date of application in United States.) February 25th. (Complete.) 


| 3,994. " Improvements ір, or relating to, electrical troughs, conduits cr the 
like.“ J.J. Bare. February £5th. 


E. V. GRATZE. February 


EXPIRING PATENTS. 


WE are informed by W. P. Thompson & Co. that about £60 complete applies, 
tions for electrica] patents were filed in the y«ar 1891. Only 38 of the pat fits 
grented on these applioaticns have been maintsired for their full term, vir, 

Bs years, ard bing of considerable value, we give short abstracts of them 
elow :— ў 


647. Н. Н. Laxe, (E. Westen.) January 13th, 1691. Relates to in.trumtnte 
in which а movsble coil is so suspended in a magnetio field that it mores 
axially and also rotates about its axis whe n the circuit is completed, one form of 
which contists ої a permanent magnet with bert radial arms connected with 
pole-pieces, between which is su:pended a coil; the latter is oarried by a 
8p Fpriog, to which is attac“ ed an index, When the current passes the coil 
moves in a vertical direction, and by reason of the spiral spring suspensicn, also 
tuns axially. The form of the magnet may be modifed, and an e!ectro-ma;net 
may be used, the coils of which are in series with the movable оой, 


4,157. T. L. WiLisow. March 17tb, 1891. Aluminium and other meta' 
are extracted by subjecting the оге to the heating effect of the electric arc. In 
а suiteble form of apparatus the ore or material to be reduced, such ae 
corundi m or precipitat d a'umina, із piaced in a carbon orue?bie. The crucible 
is then placed in a chamber and rests on a carbon block in connection with a 
dynamo. A lid is then placed over the crucible ard chamber. A cerbon rod 
is inserted thr: ugh an aperture in this lid, and the current passed. Powdered 
carbon is mixed with the ore or passed in through an opening to combine with 
the oxygen. In producing alloys, cc pper or other metal is nrst placed in the 
crucible and the ore on the top. The ccpper is melted and alloys with the 
reduced aluminium. 


4,60. H. Howanp. March 18th, 1891. Relates to electric apparatus for 
heating or welding metals, The carbon or pencil and the work, between which 
the electric arc is formed, are operated so as continuously to alter theis relative 
positions, both longitudinally and transversely. The carbon is mounted in an 
eccentric holder on the shaft driven by suitable A from an elects: -motor 
or other source of power. The shaft is supported in a carriage reciprocated by 
8 quick-return mechanism, consisting of а pin on a wher! actuating a slotted 
link connected by a rod to a standard cn а carriage. The shaft may be raised 
and lowered by a hand-lever provided with st ps for regulating the position of 
the carbon above the work. The oylinder or tube to be heated is clamped by 
pivoted rods and screwed links to a st pport carrying the anvil under a hammer 
or press, end tlock of refractory material under the carbon. The press, 
hammer, &с., are operated by an electromotor or by other means. The car- 
riage is movable on rails, A sheet of refractory соайцоып ee шу De 
placed between the carbon aud the work. For melting, the metal. may be 
enclosed in a b: x of earbon or other refractory conducting material. 


5,167. F. E. ELMORE and A. B. Enmore. March 28rd, 1891. Pipes and tubes 
made by electro deposition are formed on mandrels of eleotrolytically-pre pared 
metal tubes. The mandrel is & st straightened and trued and afterwards 
exposed to the air or to a sulphide solution to prevent the adhesion of the 
deposited metal. Aftera slight d: posit has been made it is expanded by bar- 
nishing except at one end, or a thin mandrel may be employed trom which the 
air may be exhausted on completion of the deposit; the mar drel also may be 
charged with compressed air, which is finally allowed to escape. 


4,952. F.R.Lvcas. March 19th, 1501. Relates to an apparatus for epplyin 
а serving of yarn toa горе or oabie, espec.ally to splices in telegraph cablee. 


5,406. H.C.JonsoN. M rch 26th, 1891. Relates to a method of attach 
insulators to telegraph posts. The crose-arms of telegraph posts are formed o 
channel iron or steel, and are secured to the posts by bolts. Distance pieces 
may be employed between the tlanges of the channel-shaped arms. The stalks 
or supports for the insulatois are insulated from the armar washers of glass, 
oh ina, £c. In опе form, the lower washer is extended upwards through the arms 
as а tube, and s lath of wood, &., is placed along the top of the arm. 


§,968. J. Mason, J. Mason and W. S. CopNkR. April 7th, 1891. Relates to 
treads of the type described in specification No. 16,458, A.D. 1590. A rolled or 
stamped bard metal backing, with ribs turned back by a second pair of ro.ls os 
stamps, receives a soft nor-sipping ma erial of lead, tarred rope, or the like, 
which is compressed by pissing the plates through rolls or under stamps.. In 2 
miifica'ion, а сав -metal plate receives the filing or packing, which is 
retained bg staples or headed studs. Ribs may be formed underneath tke plate 
for the purpose of strengthening bne plate, or for forming a key when laid on & 
cement or concrete foundation. 


~~ 

8.227. W. P. THompson. (Н. О. Tudor) May 18th, 1891. The plates or 

electrodes are provided cn both sides with grooves, ridges, or projections 

crossing amd intersecting each other in ary desired direction. The plates may 
bo made up of parts united at their extremities by solder or otherwise. 


8,784. S. EvERsHED and A. E.G. RicgAn DS. May 28rd, 1891. Relates to order 
or alarm apparatus for ships com tructed in such a way that the transmiver is 
merely a resistance switch, while the receiver consists essentially of two electro- 
magnets, 4, B, the resultant magnetic field of which is changed by the trans- 
mitter, во as to rotate a m ignet, F, which place? itself in he resultant magnetic 
field. A pointer moving over а dial, is operated by the magnet F. As many, or 
twice as many, orders can be transmitted as there are resistances in the trans- 
miter. The magnets, 2, в, may be fixed while the magnet, F, rotates, or tice 
versa, The pointer may vibrate between certain an,les, ог may be made to 
completely rotate. The sensitiveness of the apparatus may be increased by 
magnetising the magnet, r, by additional magnets. The arraogementof circuits 
&c., corresponding to those of a Wheatstone’s bridge for use as a steering tele- 

raph. Two resistances, nt, x7, are connected through resistances, II, 12, to А 

attery, &c., во that equal currents pass through both resistances, R}, RA. 
tiller, or helm, is connected to a switch, and а hand-switch is connected to the 
switch through two galvanometers. When the switches are in agreement, that 
is, when the tiller is set in accordance with an order, there is ne current through 
the galvanometers, but if the hand-switch be moved, the electric balance is dis- 
placed, as shown by the ga vanometers, until the helm has been set in agree- 
ment with the order. Another arrangement of reply, or tell-tale steering. 
telegraph, may be used. 


11,896. R.J.P.CorraNciN. July 18th, 1891. In buildings or the like made 
with an internal metai skeleton of wire netting or latt:ce-work, tubes are con- 
nected to or placed in the skeleton to form conduits fox electric conductors. 
some cases the skeleton itself may form a conductor, the cement, &o., of the 
wall forming the insulation, 


12,117. E. Hartmann and W. Braun. July 16th, 1891. Relates to thermal 
current meters, in one form of which the current to be measured through 
a wire ttretohed between two fixed points and attached to one end of a thread 
or other flexible body, the other end of which is fixed; a second thread is 
attached to the first thread and to a pulley or drum carrying & ter and & 
counterweight of equivalent spring which causes a movement of the pointer 
whcn the wire is heated and expanded by the passage of the current. 


12,60%. Н. Н. Lake. (Lacombe & Со.) July 24th, 1801. Relates to terminals 
or connections to carbon plates or electrodes for electric batteries. Tbe 
battery carbon is preferably made with a head piece in which are made holes 
or cavities. In the trans verse hole is a nut into which а screw-threaded stem 
screws after passing through a hole which passes down the middle of the heed 
piece. A lock nut or back-nut forther serves to retain the screw- 
stem іп place. A conductor is secured to the carbon plate by a terminal. 


18,124. Н. Howarp. August Ist, 1891. In heating and welding by the elec- 
tric arc, when the work forms one pole ard a pencil the other pole, the wok 
is heated by radiation [rom a resist&nce interposed ín the conductor leading 
from the source of electricity to the work or support on which the work rests. 
A conductor from the pc sit. ve pole of the battery, &o., is attached to а metal 
clip resting on an insulatirg b. ock. А rod of carbon or other comparatively 
bad conductor is held in the clip, and a second clip at the end of a metal bar is 
connected electrically to the work or support. Under the rod of carbon is a 
jacket of asbestos or other refractory insulating material. The pencil is oon · 
nected to the ne ;atire pc le of tke battery, &0. 


(To “e continued.) 
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ECONOMY IN CENTRAL STATIONS. 


AN inspection of electric power houses impresses us with 
а conviction that many station engineers lack a sense of 


proportion. One may find іп the t'st rooms of such 


stations expensive apparatus, such as the Kelvin balance, 
or high-grade test-tables fully equipped for accurate 


determinations of electrical losses wherever and when- 


ever they may be found, but in no test-rooms in which 
we have yet been have we noticed any apparatus for the 
approximate analysis of the coal used in the station, even to 
the extent of a good chemical balance. These ttation engi- 
neers who have been interrogated as to the reason of this, 
either state that a coal analysis lics outside the scope of an 
engineer's attainments, involving too much delicacy of 
manipulation, or point to the fact that they use some type 
of automatic carbon dioxide recorder for their flue gases. 

As regards the latter, such automatic appliances are useful, 
in a limited sense, simply as far as, and no farther than, the 
proportion of carbon dioxide in spent gas«s indicates what 
has occurred in that complex process known as combustion. 
But to call the record of such an apparatus anything more 
than an approximate indication of the steam-raising per- 
formance would be folly. As regards the former apologists, 
it is surely possible for a man who can take delicate galvano- 
metric readings, and manipulate a Kelvin balance, to also 
make a few simple weighings in a chemical balance. 

Possibly it is awe of the muscular strength of their assistants 
which induces many station engineers to adhere to the Clark 
test for their softened feed water—a process involvirg 
violent and prolonged exertion on the part of the operator— 
to the more exact and scientific Hehner test. The examina- 
tion of an oil for acidity and adulterants is not in reality 
very difficult, yet many engineers will prefer to buy a cheap 


grade of oil and “see how it works” (to the enlargement 


of station maintenance costs) rather than expend a little 
time and money in equipping themselvea for simple testa on 
samples submitted to them. 

The attitude adopted by such men, of eagerness to obtain 
the last percentage of electrical efficiency, and childlike trust 
in the contrector as regards fuel and oil, which may cause 
relatively large losses, is inexplicable, un'ess we admit that 
the education of our engineers, as regards commercial 
chemistry, has been woefully neglected. This is all the 
more regrettable, for the reason that the struggle for supre- 
macy between gas-producer and steam-boiler stations—a 
fight in which commercial analyses of fuel will take a 
prominent position—appears to be now not far distant. | 

It is rather doubtful whether many station engireers 
will be able to avail themselves of the casistance of skill. d 
chemists for the periodical analysis of feed water, flue gas s, 
&c., as advecated by Messrs, Booth and Kershaw, Lut 
there is no reason vhy greater attention thc u'd not be paid 
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by the engineers themselves to the chemical problems entering 
into their everyday work, problems which the static n engineer 
has already had little difficulty in mastering, where the 
necessity has been sufficiently appreciated, | 

A careful study of economy in central stations by sme 
of our leading er gineers has resulted in a good deal beir g done 
during the past few years in tke direction of adapting plant 
for dealing with variable loads in the moet economical way, 
by Cepartures from common practice which have enabled 
resulta to be obtained that were little dresmt of years ago. 

Thus, in direct current stations we have the automatic 
reversible booster, which, in corjurction with a battery 
of tufficient size, enables the generating plant to run 
almost continuously at a point very near that of its maximum 
economy, and this in spite of extremely fluctuatirg loads 
outside the station, which wcu!d cthcrwise militate against 
economy in working. 

Take, for instance, the small station at St. Helers in 
Lancar hire — the nursery of the reversible booster — which 
was able last year to generate over 2,000,000 units with a 
total plant capacity of only 1,340 Kw., and with fuel coste, 
after making a fair allowance fcr the assistance cbtaincd frem 
the refuse destructor, of only '2d. per unit, the works costs 
being kept down to 56d. per unit. This station affords 
a gcod example of a fluctuating load dealt with on 
economical lines. 

The possibility of burning ordinary bituminous coal in 
boiler furnaces without the production of smoke bas been 
demonstrated in practice by Mr. Miller, who, we believe, 
was the first. to carry out on scientific principles, the setting 
of water-tube boilers at Wocd Lane station; tke chief 
difference in the settirg consisted in raising the tubes some 
8 ft. above their ordinary position over the grate, thercby 
allowing room for a larger combustion cht mt er between the 
grate and the boiler tubes. 

In this way ordinary bituminous coal can be burnt without 
producing smoke, the most practical proof of which lies in 
the fact that it has been possible at Wocd Lane to dispense 
with the ecrapers on the Green economiser, tke exhaust 
gases being free from soot and dust. Могєотег, a coal 
consumption per electrical unit is obtaired which cor- 
stitutes an excellent record for a lightirg station. 

To be able to generate a Board of Trade unit for a coal 
consumption in the neighbourhocd of 3 Ib. of small 
Nottinghamshire coal, when taken over several days’ working, 
implies close attention to the prirciples of combustion, and 
to the most fruitful sources of lots usually present in 
stations catering for variable loade, which are only too often 
ignored, 


Electric JUST as gas lighting was a great advance 
Train Lighting. upon the miserably crude and ineffective 
oil-lamp system which for ко many years was patiently 
endured by the travelling public, so the adoption of 
electricity for railway train lighting has proved a vast 
improvement over gas. Not only is the light steadier and 
brighter, but it is also infinitely safer. No better example 
of the importance of the latter quality could be asked for than 
the recent dis: ster on the Midland Railway, when to the 
anguish of wounds and fractures was added the greater 
horror of a fierce conflagration. The immediate cause of 
this was the gas lighting apparatus; had electricity been 
used the fire would not have arisen, and the injured 
passengers might have been removed without undue haste, 
and in perfect safety from burning, one of the most 
horrible forms of death. 
As for the cost of the electric system, this must be com- 
pared, not with the bare cost of the gas lighting installation 


on a train, but with the whole cost, which includes that 
of the numerous gas generating plants and de[óta for 
charging the reservoirs ; similarly, in comparing the run- 
ning costs «f the two systems, allowance must be made 
for the labour required at each of these def ôts, and 
for the cost of maintenance of the latter, as well as 
of the apparatus irstalled on the trains. Further, due 
account must be taken of the improved lighting obtained 
from the electric system. Only under these conditions can 
a fair comparison be made. As for the coet of maintenance, 
this is a surprisingly small ame unt when modern apparatus 
ів employed. This will be realised when we refer to the 
interesting experiment which is being undertaken at the 
suggestion of the makers of the electric apparatus, on cne 
of the British main railwaye—namely, that of sealing up 
the battery and dynamo for a period of no less than three 
months, during which the lamps will be constantly in 
regular operation! We hasten to add that this is not a 
normal condition. The apparatus ought to be inspected 
certainly once a week—but tbe fact that so drastic a test 
can be confidently accepted by the makers, whose system 
is described elsewhere in this issue, speaks highly for the 
merits of modern train lighting equipment. 


Dic TI LiKE the Rating of Machinery Bill, the 
Disputes Trades Disputes Bill. which has for its 
SUN object the amendment of the law relating 
to trade unions, bids fair to become a “hardy annual" It 
was introduced to the House of Commons once more on 
Friday, March 10th, and the second reading was passed by a 
large majority. It must not be thought, however, that the 
fact cf its passing the second reading ensures its safe 
passage through the House. Last year the second reading 
was passed by a considerable majority, yet the measure 
never became an Act of Parliament. The same fate 
probably awaits it this year. 

It is obviously a bad Bill introduced at the wrong 
time. A bad Bill because it aims at the subversion of 
certain well known principles of the common law ; introduced 
at the wrong time, because a Royal Commission is now 
inquiring into the whole state of the law affecting trades 
unions, and bas not yet issued its report. Let us see what 
Mr. Whittaker, and those who support Lim, demand in the 
way of legirlation. Clause J. provides that :—‘ It shall be 
lawful for any person or persons acting either on their own 
behalf, or on behalf of a trade un:on or other association of 
individuals registered or unregistered in contemplation of 
ordering the continuance of any trade dispute, to allow for 
any of the following purposes at or near a house or place 
where а yerfon resides or werks ог carries on his business, or 
happens to be:—(1) For purpose of peacefully obtaining 
or communicating information; (2) for tbe purpote of 
peacefully persuading any person to work or abstain from 
working. The object «f this clause is to legalise picketing 
—to declare in effect that peaceful persuasion sball be 
lawful, Orce the law were declared in that sense who 
would be competent to draw the nice distinction between 
peaceful persuasion and intimidation? The second ele use 
demands an alteration of the law of conspiracy, whi'e the 
third, which is, perhaps, the most insidious of all, requires 
that :—“ An action shall not be brought against a trade 
union or other association aforesaid for the recovery of 
damage sustained by any person or persons by reason of the 
action of a member or men bers of such trade union or 
other association aforesaid. The danger of a clause of this 
kind should be obvious even to the most advanced trade 
unionist. It appears to demand that a trade union ecting, 
as it can only act, through the medium of a servant or 
some of its members authorised in that behalf, sball be 
entirely immune. As well might the Bill provide 
simpliciter, that the Taff Vale case be reversed! However 
much we may disagree with the objects of this measure, we 
are not surpriced at its being put forward by those who take 
the part of the trade unions in the House of Commons. 

Tke effect of the recent cases in the courts bas been truly 
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remarkable. Facts disclosed at a recent meeting of the 
National Free Labour Association serve to emphasise this 


point. During 10 years prior to the recent cases which 


have во altered the state of the law, the Association found it 
necessary to expend a sam of no less than £280,000 in 
protecting its members from violence and intimidation. 
Since the law declared that trade unions could be sued the 
acts of intimidation which led to this expenditure appear to 
have diminished to the vanishing point. | 


Сапа1 THAT we have several thousands of 
Revivification. miles of canals in this country, and that 
they are of very little uze, is now becoming known even to 
the man in the street, though he may not know that the 
present deplorable condition of our canals is largely due to 
the railways, which either got control of them entirely, 
or got control of such portions of them as practically to 
put into their hands the power to ruin the remainder. 
We are again reminded of these matters by the passing 
of a new Canal. Bill by the Prussian Parliament, 
a measure calculated to do an immense service to 
German industry. The new Bill contemplates the addition 
of several waterways to the existing routes of Central 
Europe, but its primary object ів to make а ғелрогі of 
Berlin by means of a ship canal from Stettin; thas 
Berlin will be accessible to large cargo steamers. 

We have previously referred to the efforts of the Belgian 
Government ín respect of its small and great canals. 
France again has a good system of inland navigation. 
Meanwhile, in England we have allowed what should be 
our cheapest means of transport to be filched from under 
our eyes. 

Mr. Lindley. the president of the Junior Institution of 
Engineers, who is an English engineer practising in Ger- 
many, referred at the recent annual dinner to German progres: 
in harbour work, and it was clear that he attached import- 
ance to the subject of canals. He called attention to the 
Port of London and its comparatively feeble prog ess as 
against the ports of Hamburg or Bremen. It is curious, 
too, how in Belgium, where the railways are so largely owned 

by the State, there is no fear of canal competition. 
~ It із much to be hoped that Chambers of Commerce and 
traders generally, both individually and in a collective capa- 
city as associations, will take up the question in earnest and 


realise how very much depends on the revivification and re- 


eatablishment of our canal routes on a sound basis, and of 
dimensions as to waterways und locks to accommodate 


, traffic beyond their present capacity. To-day, even such 


canala as once were of fair size are silted up by the accumu- 
lated mud of half a century of neglect and animosity. Our 
canal system requires t» be considered as a whole, and not 
to be patched up in bits; and the substitution of electric 
haulage for the present inadequate methods of handling the 
traffic is sine quá non. Mr. B. Н. Thwaite, in his recent 
paper before the 5;ciety of Engineers, estimated that the cost 
of bringing our canals up to date and electrifying them on the 
Thwaite-Cawley system, which it will be remembered has 
been several times under notice in England, would be some- 
where about twenty millions sterling. "This, it is estimated, 
would leave several millions for working capital. 

At the Society of Engineers’ meeting there were one or 
two railway sympathisers present, but their best endeavour 
was to explain that the canal position was due to natural 
causes, an explanation which was supported by reference to 
Belgium as a flit country suited to canal construction. 
But they forgot that of 6,000 tons pass up several locks to 
Manchester, and there can be no possible doubt as to the 
effect of this great enterprise upon the trade and pros- 
perity of the South Lancashire district. 

Mr. Thwaite had on exhibition at the meeting mentioned 
a model of his canal traction system, showing that even under 
the smallest bridge of a canal such a system can be installed, 
and the tractor can run through the bridge without even 
preventing the passage also of a horae. 


THE LEITNER-LUCAS SYSTEM OF ELECTRIC 


TRAIN LIGHTING. 


WE have recently had the opportunity of inspecting a new 
system of traia lighting by electricity, which has been for 
some time past nnder trial by leading British and foreign 
railways, and presents many features of exceptional novelty 
and interest. This system, which is styled the “ Leitner- 
Lucas,” has been designed with a view to meeting all 
the requirements of modern train lighting, and the 
absolutely automatic and reliable nature of the apparatus, 
without the necessity of constant attendance, is being 
demonstrated in a striking manner on some English rail- 
ways by the test of sealiog up for three months the com- 
mutator cover and oil-well of the dynamo, and the tray in 
which the accumulator battery is carried, 

The Leitner-Lucas system is applied to independent 
single railway coaches or groups of coaches, and is thus 
distinguished from systems that have endeavoured to 
light trains by the employment of a steam-driven dynamo 
on the locomotive. The system, which is patented in Great 
Britain and abroad, consists of a variable-speed dynamo and 
automatic switch, and a single battery of accumulators. The 
voltages for which stock equipments are furnished are from 
16 to 48 volts. The usual voltage employed in England 
is 24 to 25 volts. 

The dynamo is usually suspended under the carriage 
frame, and driven from one of the carriage axles Ап 
automatic switch cuts in the dynamo to charge the battery 
when required, acd cuts out the dynamo when necessary, 
as, e.g., when the train is stopping. The auto-switch may 
be placed in any convenient spac? inside or underneath the 
coach. The battery of accumulators coasists generally of 
12 cells (for 24—25 volts), and is carried in a tray under 
the carriage body. | 

The owners of the system are the Accumulator Indus- 
tries, Ltd., of Woking, wh» are also the actual manu- 
facturers of the accumulator batteries, 

The dynamo may be driven by belt, chain or gearing. 
The basic principle on which it has been designed is that 
it shall, ia conjanctioa with an accumulator battery, give 
an output of a constancy suitable to the battery within the 
widest limits of speed. Thus, machines have been made 
with a range of from 400 r.p.m. to 3,000 r.p.m., and were 
it not for the mechanical difficulties arising from great 
speeds, there is no reison why the range should not be as 
great ав 1—12. In practice, the dynamos are generally 
arranged to excite and “cut in” at about 500 r.p.m.; their 
normal speed under working conditions rarely exceeds 1,500 
to 1,800 r.p.m. It is foreign to the principles of this 
invention to employ any mechanical devices such as а 


 Blippiag belt, slipping clutches, automatic speed gears, &2., 


or any electro- mechanical devices which by means of resist- 
ances inserted in the field circuit weaken the latter as the 
speed or output increases, and finally, this system does not 
employ any separate motor-driven boosters or exciters. 

The Leitner-Lucas dynamo is entirely self- regulating 
in its own windings. Referring to fig. 1, p. 428, G and D 
represent two armatures mounted on the same shaft. G is 
the main armature, and D is a subsidiary and very small 
armature, which may be termed the **demagnetiser." G? is 
the shunt field of comparatively low resistance exciting the 
field magnets of the armature d, and c! is a reverse-com- 
pound or negative series field winding; с! and o°, when G is 
farnishing current, are, therefore, diff:rential. ? branches 
out at (2) into two paths, viz., D? and E; р! continues 
through p, and forms the series winding of the demag- 
netiser field, of which p? is the shunt winding. The 
second path for the continuation of d“, namely, E, із а 
resistance having a marked positive temperature coefficient, 
such as iron wire, preferably in the shape used for Nernst 
lamp resistance, of which several are put in parallel. 

In whichever direction the shaft carrying armatures 
G and D may be mechanically revolved (a reversing device 
makes the correct changes of contact), the current generated 
by d has the tendency to drive р in the same direction, as a 
high-speed motor. When the shaft із revolved slowly the 
back E.M.F. of р will b» small, the potential difference 
between (2) and (1) will not be great, and the choking 
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effect of E will Le slight. Therefore the two paths still remain 

ractically open to the field current passing throngh G?. As, 

owever, the speed increases, the back E.M.F. of p ard the 
potential difference between (2) and (1) increase, and there- 
fore less and less current can pass through d“. At a cer- 
tain still higher speed the back E.M.F. of p becomes equal 
to the potential difference between (2) and (1). The 
“ choking effect" of E is now considerable, and at still 
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The shunt field winding р?, for the “ demagnetiser ” arma- 
ture D, is in series with the resistances F, which consist of 
two to four ordinary incandescent lamps in parallel, Their 
function is to act on the field D', by virtue of their negative 
temperature coefficient, which brings it about that any rise 
of voltage in the main circuit increases more than propor- 
tionately the field р?, and therefore increases the checking or 
choking-back effect of р. 
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4, Battery positive (+); в; Battery negative (—); c, Armature of automatic cut-in and cut-out switch; ci, Series coils of automatic switch; ca, Fine wire o! 


automatic switch. 


controlling &uto-8witch ; D, Demagnetiser armature mounted оп same shaft as o; рі, Demagaetiser series field; p?, 


hese coils are short-circuited through series windings, when generator is cut in, that is, when it charges the battery. 


c*, Relay 
Demagnetiser shunt field ; x, Thin 


iron wire lamp resistance to react on generator field circuit by reason of its marked positive temperature ooefficient; r, Carbon lamp resistance 


(negative temperature coefficient „ ia series with D?; c, Generator armature; G1, Generator series, wound in reverse tion to 02; 
G?, Generator shunt field. ——)» shows direction of current; н, Fuse in generator shunt field circuit; 1, Main fuse. 
‚Б. 1. 


increased, and, a8 a matter of fact, very high speeds, not 
frequently attained in practice, D acts as а reverse compound- 
wound generator, putting a feeble current through Е and 
still: further increasing the choking effect of E and enfeebling 
G?, It will thus be seen that as the speed increases the 
generator field с? decreases, and the output of G remains 
practically constant over a great part of the curve, which has 


It will be seen that by means of x and F the output of 
the dynamo may be adjusted to any desired amperage within 
the limits of the safe carrying capacity of the armature 
winding in G ; the less the resistanoe к the greater the out- 
put of the machine, and the less the resistance F the less 
the output of the machine. Also, by suitably varying the 
relative resistances of E and r, short range output curves, 
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A, Battery positive (+); в, Battery negative(—); c, Armature of automatio cut-in and cut-out switch; c!, Series coils of automatio switch; c?, Fine wire of 


automatic switch; с“, Relay to connect cut-out; р, Demagnetiser armature mounted on same shaft азо; Dl, Demagnetiser field coils carrying 


main current; 


E, Iron shunt to vary output of machine; c, Generator armature; di, Series wire carrying lamp current; o, Generator shunt field; н, Fuse in generator 


Fia. 2. 


shunt field circuit; — 5 Direction of current; ; 1, Main fuse. 


actually descending characteristics to any desired degree above 
8 certain maximum speed. 

The reverse-compound winding о! also acts in а regu- 
lating sense to safeguard against excessive current being 
generated. It should here be noted that a discharge from 
the battery into the dynamo, even if it could oczur for longer 
than momentary periods, would not reverse, but only confirm 
the correct polarity of the fields, as с! would then act 
together with о , and the machine would constitute a com- 
pound-wound motor. 


and curves with a peak at the average speed of any train, 
falling off rapidly on the higher speeds, can readily be pro- 
daced, These latter advantages or refinements cannot be 
attained in a variant of the Leitner-Lucas dynamo, the 
somewhat simpler connections of which are represented in 
fig. 2. In this arrangement the current in the shunt winding 
03 of main generator armature d passes direct through the 
" demagnetiser" armature D and has no alternative path. 
The main current from G does not through a reverse 
compound winding, but going straight to the accumulator 
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battery A—B, returns and branches out into D! and E, and. 
goes back top and с. т! forms the sole field winding for 
the demagnetiser armature D, which, on being revolved, 
reacts on G? by means of counter E.M.F. in very much the 
game manner as described before. E ів a stout iron wire. 
Any rise of current in a produces a rise in the magnetisation 
(which is low) of the field, of which p! is the winding, and 
thus, through D, this rise in d is instantly connterbalanced. 
E, having a marked positive temperature ‘coefficient, shunts 
more (or less) current through D!, and thus enhances the 
desired effect very greatly. By making x of low or of high 
resistance, the output of the machine can be fixed at a high 
or low value according to desire, without affecting ita self- 
regulating qualities or its speed range. The series winding 
ol, which ia fig. 1 was a reverse compound winding, is in 


Fie. 3.—LIITRER- Lucas DyNAMO. 


fig. 2 in series with the lamp circuit, in such a manner that 
should the residual magnetism of the fields have heen lost or 
reversed, the mere fact of switching ou the lamps will give 
an initial excitation to the fields with the correct polarity. 
As regards the brush and reversing gear, it has been found 
in practice that even with the best carbon brushes a fixed 
“ по lead” position does not give good resulta. The brushes 
are accordingly mounted on a rocker which is automatically 
revolved through the correct angle by an ingenious arrange- 


ment when the direction of rotation of the dynamo is. 


reversed, With such an arrangement, any desired forward 
lead can be given for either direction of rotation. 


‚ Fia. 4.—Compongnt PARTS OF DYNAMO. 


An automatic switch c is shown in each of the figures 
mentioned above. As soon as the dynamo has reached the 
requisite voltage, which must be superior to that of the 
battery, then с, which is a small н armature with a lever 
attached thereto, revolves through a few degrees, and estab- 
lishes the contacts at (3). The action of this switch 
ів controlled by the relay c?. which is connected in 
parallel with the fine wire coil c? of the automatic switch, 
across the terminals of the generator. When the voltage of 
the latter attains a sufficient value, the relay attracts its 
armature, placing the coil c? in series with the dynamo and 
battery ; but if the battery E.M.F. is higher than that of 
the dynamo, the effect is merely to hold the switch open. Ав 


soon as the dynamo E. M. F. becomes the greater, the current 
in С? is reversed, and the switch closes. This, it will be 
seen, allows coil c! to short-circuit C, and c! continues to 
hold the switch “in” until the dynamo no longer sends 
current through the battery. When the switch opens, 
however, the relay continues to hold up, and the switch is 
forcibly held open until the dynamo voltage falle so low that 
the relay armature drops. For this to happen the dynamo 
voltage has to drop to about one-fourth of the cutting-in 
voltage of the н armature, c, and one-half of the “on” 
position of the relay c?. Then, though the contact lever is 
no longer forcibly held off by current, it remains in the 
“off” position until сЗ, c? and c are again energised. The 
automatic switch, it will be noticed, is of the differential 
type, its action depending upon the difference in voltage 


. between the dynamo and battery ; the object of the relay is 


to cut out the switch when the dynamo is at rest, and thus 
prevent waste of energy. 

The illustrations, figs. 8 aud 4, show the dynamo itself, 
and the component parts thereof. The dynamo is slung 
beneath the bodv of the coach, and is usually driven by belt, 
wichout slip. On the occasion of our visit to the works at 
Woking, a complete set of the apparatus was .cennected up, 
and the dynamo was driven by a motor at speeds represent- 
ing the whole range from rest to 90 miles an hour. It was 
exceedingly interesting, as the speed rose, to see the 
dynamo cut-in without appreciable flicker of the lamps, and 
afterwards to watch the pointer of the ammeter in the field- 
magnet circuit steadily falling, whilst-‘the: current piven out 
by the dynamo, and the pressure at >the «terminals of the 
lamps, remained practically constant—the variation being 
lees than 5 per cent. from the mean throughout an extra- 
ordinary range. йы 8 

(To be concluded). g 


WALTER'S SPARK TRANSFORMER. 


Dr. WALTER, who has already done so much to improve 
the induction coil, has devised a transformer capable of 
taking its place in exciting Röntgen ray tubes.” 

The leading characteristics of this transformer are the 
large number of turns in the secondary and a closed 
magnetic core, It may be made up by making certain 
simple additions to the Walter induction coil, which bas now 
been made for several years by R. Seifert & Co. A 50-cm. 
coil of this type with 180,000 turns in the secondary gave, 
with an alternating current of 50 periods, 85 volta, and 22°5 
amperes, a spark of 50 cm. length; with 73 volte and 16 
amperes, the spark length was 40 cm. When Koch's 
choking coil was used, a spark length of 40 cm. was obtained 
with 55 volts and 10 amperes. 

To obtain this output from the Walter coil, it is necessary 
to substitute for the ordinary straight core with a relatively 
large number of turns a closed iron core with a considerably 
smaller number of turns, This closed core consists of two 
laminated iron cylinders, each 6 cm. in diameter and 115 cm. 
in length, connected by two laminated yokes, each 35 cm. 
in lengtb, and 6 cm. x 6 cm. in cross-section. The primary 
turns are wound upon one only of the iron cylinders, this 
being, of course, the one placed inside the secondary coil. 
The second iron cylinder is placed most conveniently in holes 
formed in the wooden baseboard. 

The four sections of the primary iron core are connected 
together by four brass screws, so that it can be taken to 
pieces in a few minutes, and the spark transformer converted 
into an ordinary induction coil. 

Dr. Walter remarks that it is, as a rule, no disadvantage 
to an ordinary induction coil to have a large number of turns 
in the secondary, Klingelfuss (Ann. d. Phys., 5, p. 871, 
1901) first; showed some years ago that with the 
mercury break a considerable spark length could be 
attained with a comparatively small number of turns 
in the secondary, but in order to obtain the full spark 
length from such a coil with the Wehnelt break, it was 
necessary to use a much larger current. For example, the 
Klingelfuss 50-cm. induction coil in Walter’s laboratory, 


* Annalen der Phystk, vol. 15, p. 407. 
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having в secondary of 43,000 turne, requires with a Wehnelt 
break and 110 volts, a current of 45 to 50 amperes, while a 
50-cm. Walter coil, baving a secondary of 150,000 turns, 
requires, under the same circumstances, a current of only 
10 amperes. Such coils with high secondary turos bave 
been generally introduced for operating Róntgen ray tubes, 
with the Wehnelt break. They have now been shown by 
Walter to have the further advantage that they can be 
readily converted into spark transformers. The sizes of the 
two kinds of coils are not so very different, because size 
derends not so much on the number of turns as on the 
volume cf the insulating material, which depends on the 
maximum spark length. 

Röntgen tubes, as is well known, can only be operated 
with unidirectional currente. In applying tbe spark-trans- 
former for this purpose, it is therefore necessary to get rid of 
the return waves of current. The method which Walter 
prefers for doing this is to place in shunt with the terminals 
of the tube a non-return spark-gap, sach as may be obtained 
by the use of ball and point electrodes, The current in tbis 
spark · gap should be reduced as much as possible by placing 
in series with it a high resistance. This resistance may 
consist of a glass tube filled with distilled water, ] cm.? in 
cross-section and several dem. in length. If the current іп 
the spark-gap is not reduced in this way, the air is so 
strongly ionised that sparks will not pass through the 
tube, bat pass in both directions through tbe spark-gap. 
The interposition of the resistance almcst completely 
euppresses the noise of the spark in the shunt. 


PROPORTIONING SLOW-SPEED 
ALTERNATORS. 


By E. KILBURN SCOTT, M.I E.E., А.М.Т.О.Е. 


IN low voltege polyphase generators there is some difficulty 
in edjostiog the number of poles, periodicity and cross- 
section of armatures owing to the comparatively small number 
of armature conductors in comparison with the number of 
polen. For example, a two-phase alternator armature is 140 
in. die. x 16 in. long, and for a periodicity of 50, there are 
70 poles at 85 r.p.m. At the voltage of 250, the number of 
conductors per pole wonld be two; that is to say, one coil 
per pole per phase. Now, if the speed is increased to 120, 
it will be found that, contrary to the popular idea, the arma- 
ture core cannot be reduced in length, but must remain the 
same, 80 long as the periodicity remains at 50. This is due 
to the fact that the number of coils must be a multiple of 
the number of poles, and it is not possible to have less than 
one coil or two conductors, 

Of course, if it is permissible to increase the pericdicity, 
then the number of coils goes up in proportion with tbe 
number of poles, and the necessary voltage is attained with 
а reduced total flux through the armature. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Wigan Council Again. 


On reading the report of the last monthly meeting of the 
Wigan County Borough Council, it gives one the impression 
tbat the minutes of the Electric Light Committee were not 
used for bueiness purposes, but as the basis of an excuse for 
the expression of petty animosity on the part of the 
chairman of that Committee against certain persons who 
did not conform to bis particular views and wishes on 
this most important branch of the town’s affairs. 

As neither of the aggrieved parties understood anything 


about the main point at issue, that is, the correspondence 
that took place between the electrical engineer of Pemberton, 
Messrs. Dick, Kerr & Co. and the borough electrical engi- 
neer, on the question of who was responsible for the repair to 
the broken-down generator at Pemberton, the matter should 
have resolved itself into a plain everyday business question, 
(1) What was the cause of failure? (2) Was that failure 
due to imperfect construction? 

We are informed by the electrica] engineer of Pemberton 


. that the whole of the shunt coils burnt out through being 


run for a period of two hours at 580 volte, afterwards 
gradually falling to 550 volts as the load increased. This 
is corroborated by Messrs. Dick, Kerr & Co.’s engineer, who 
quotes the log sheets of the Pemberton station in proof of 
his statement. | 

So far, both these engineers agree as to the cause of 
failure; it now remains to be seen whether this machine 
should have been able to stand a pressure of 580 volta for 
two hours, gradually falling to 550 volts as the current out- 
pat increased, or whether this could be considered an 
excessive overlcad as far as the shunt coils were concerned, 
thereby subjecting them to such an excessive increase in 
temperature as to gradually char the insulation of the wires, 
and cause the coils to burn out. 

On the one hand we have the statement of the electrical 
engineer of Pemberton that the machine should have been 
able to stand this increase in pressure ; on the other hand, 
Messrs. Dick, Kerr & Co.’s engineer states that the machine 
in question could not be expected to stand anything of the 
sort. . 
The opinion of the borough electrical engineer (if ever 
he bad any on the subject) we are not favoured witb, con- 
sequently the matter is narrowed down to the two most vital 
points, who is right, and who is wrong, should the machine 
have failed or not ? | 

Well, as it resolves itself into the question of whether the 
ratepayers of Wigan pay something like £400 (two 
generators) for what they are not liable for, it was the duty 
of the chairman of the Electric Light Committee to treat the 
matter in a businesslike manner, and instead of holding a 
brief for Messrs. Dick, Kerr & Co., Ltd., he should have 
looked after that interest which is the duty of every member 
of the Council, viz., the interests of the ratepayers, and have 
gone into the matter with the borough electrical engineer 
who should have been able to inform him without any fear of 
contradiction that the generator was faulty in construction, 
because any machine of that description should be built to a 
specification which states that the temperature rise in any 
part of tbe machine should not exceed 70° F. above the 
surrounding atmosphere at the end of a continuous run of 
6 hours at full load, ав an increase of 53 per cent, in shuut 
current would not increase the temperature rise more than 
10° F., and as 90° is considered a safe limit, it presenta the 
bald fact to even the veriest outsider that the machine could 
not have been built to specification, and that the shunt coils 
must have been practically at burning-ont point when the 
machine was giving its normal voltage. 

In the event of the borough electrical engineer not being 
able to give a technical opinion, the chairman should have 
gone to that technical man to whom he referred in his speech 
at the Council meeting ; this man would have been able to 
supply him with full technical details, во that he would have 
been in a position to have decided the point at issue in favour 
of the ratepayers of Wigan. 

It certainly seems like one of life’s little ironies that the 
chairman of this Committee, in order to answer the question 
of Councillor Grimshaw as to whether they had a man with 
any technical knowledge about the station, should have to pass 
over the borough electrical engineer and the second in 
command (the assistant manager) end come down to a man, 
who, in spite of all the vaunted principles of the Fair Trade 
Clauses of the Wigan Corporation, is an underpaid officer as 
far as the Electric Light Committee are concerned, and whose 
multifarious duties comprise those of foreman armature winder 
for tram motors, &c. ; chief motor inspector of all the Cor- 
poration motors ; emergency enyineer-in-charge both inside 
and outside the station ; switchboard attendant and general 
Encyclopedia Britannica on all matters relating to central 
station work, and who is paid the princely salary of 80 odd 
shillings per week. 
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In all fairness I must say that in addition to the above 
salary he is provided with a suite of rooms of barn-like pre- 
tensions, partitioned off from the motor storeroom, so that 
he can always be at hand. 

Bah' It makes one feel sick to see the injustice practised 
by the Electric Light Committee. 

Ohm’s Law. 


On Dumping. 


I wrote the initial letter in this discussion in the hope that 
some consulting or corporation engineer would be induced to 
come forward and give some information which would be of 
value on the subject cf tenders by our foreign rivals. Un- 
fortunately, these gentlemen have not done so. 

I did not reply to Mr. Arnold Maude's temperate letter in 
your issue of 2rd inst., as it simply raised the question of 
Protection versus Free Trade; a subject of which we are 
all somew bat tired. 

My object in troubling you now is, to protest strongly 
against the tone of an anonymous writer, Veritas Vincit," 
in replying to Mr. Maude. Abuse of an opponent does not 
advance a cause, and [ am not surprised that “ Veritas 
Vincit" prefers to corceal his identity under a nom de 
plume. | 

I would, however, like to ask Mr. Mande if he is really 
of opinion that it is for the good of the country in the long 
ran that articles which form a standard manufacture of the 
country should be sold at a loss, whether made here or 
abroad. 

It is evident that a manufacturer who has to accept 
orders upon which he loses cannot continue to do so 
indefinitely, and that a time must come when be has to close 
his works, and employ his diminished capital in some other 
undertaking, throwing out of work bis employ cs. 

It is sometimes the case, doubtless, that a manufacturer 
has valuable foreign markets, which enable him to sell bis 
goods in tbis country at а very small margin of profit, and 
by the increased production reduce the cost of manufacture ; 
but those markets are becoming more restricted every 
year. | 
If the dumping increases indefinitely, all the manu- 
facturers in this country will have to close their works, 
leaving the field free to the foreign manufacturers to increase 
their prices and make good profits out of the people of this 
country. 

Mr. Mande will doubtless say tbat in such a case the 
British manufacturer can start again and obtain bis share of 
those profits; but a large proportion of the capital originally 


invested in special tools, patterns, &c., would be hopelessly — 


lost. . 

It appears to me that it is all a question of the extent of 
the dumping, and that selling goods at less than cost is 
against the interests of not only this country, but the world, 
as the foreign consumer has to pay the increased price which 
enables the manufacturer to dump his productions here. 


W. Arthur Ker. 
Paisley, N.B., March 11th, 1905. 


I am glad to see that “ Veritas Vincit" does nct dispute 
the fact that Protection raises prices, but even blames me for 
etating so obvious a truism. It is, however, nct my fault 
that Protectionists constantly need to be reminded of elemen- 
tary economic truths. | 

[ may be a novice, but have at east learnt (what Veritas 
Vincit" seems not to know) that rudeness does not help the 
elucidation of economic problems. 

“ Veritas Vincit” gives rome figures as to the proportion 
of paupers in Britain, France, and the United States, witb- 
out any indication as to tbe source from which he draws 
these figures, and [ should like some more substantial back- 
ing than a nom de plume before answering them. Why, 
when he waa about it, did he not mention Russia, the moet 
higbly protected country in Europe, where there are no 
paupers (and no poor law), though deaths from starvation 
are common enough ? 

Arnold Maude. 
. Chelmsford, March 13ih, 1905. 


Electric Fog Signals. 


Tbe idea has struck me how comparatively easily railway 
accidenta, arising from the signals having been misunderstood 
owing to fog, might be to a great measure averted by means 
of electric fog signals. 

The inability on tbe part of signalmen to attract the 
attention of engine drivers beyond the ordinary signals 
(which may be invisible owing to fog) seems an allowed 
fact. Moreover, there would seem to be in many cases an 
inability on the part of signalmen to obtain fog signalmen 
immediately when a fog comes on suddenly and unexpectedly. 
Beyond tbis tbere would appear some inability, or in- 
‘advisability at least, for signalmen to leave their box to 
adjust fog signals themselves on the metals, even to prevent 
foreseen danger. Bo | 

Herein exists а source of danger, and the sooner some 
measures are taken to prevent it, the better ; the idea that 
struck me is, briefly: An extra-loud electric fog signal 
should be placed in a weather-tight covering—not on, but 
between the metals, some quarter or even half-mile past the 
signal box. Should the signalman perceive that the 
ordinary signals had not been attended to or had been mis- 
understood by the driver of a train, by pressing an electric 
button in hia box, the signalman would be able to seta 
trigger which the approaching train would catch, auto- 
matically exploding the extra loud fog signal under it. 

On hearing one of these special fog signals, the driver, 
fireman and guard on the train would at once all know that 
there was danger aheed. 

This special electric fog signal, which would always be in 
res dine ss against fogs coming on suddenly, &c., as well as 
giving а signalman the extra power to communicate with a 
train that had slipped past his box, is obviously such an 
advantage that I only wonder it has not been thought of 
and made use of before now. 

I mentioned the matter to a friend, who suggested © why 
did I not try to patent the idea ; or at least try to get some 
price for the suggestion? But [ am not an eleetrical 
engineer, and I think, Sir, if wecan foresee a means by which 
our fellow-beings may be benefited generally, we should not 
wait until we have tried to obt.in a personal pecuniary 
reward for a bare idea, I have mentiored the subject to 
several railway cfficials, who anything but scouted the idea, 
which will have to stand or fall on its own merits, and of 
which time must prove the value. 

Therefore, Sir, I shall be pleased if you can find space for 
these lines, leaving it for experts, engineers and professional 
men to judge of its merits and make any further use they 
may like of it. 

M. B. Wynne, 


Rector of West Allington, 
Grantham, Lincolnshire. 


February 2181, 1905. 


Schedule Prices for Electric Lighting Installations. 


Some few months ago the electricity supply department 
of the Borough of Hornsey invited the contractors of this 
district to fill in a form, giving prices per point for carrying 
out electric lighting installations on a deferred payment 
scheme. 

A few days since I read a notice in the lccal papers 
giving an account of this scheme, and received a copy from 
the Borough Council’s electrical engineer. 

The prices are as follows :— 


In steel In best American 
tube, white wood, 
per point. per point. 

в. д. ғ. б. 
Wiriug ор to 5 points di . 15 0 14 6 
Wiring over 5 and up to 15 points... 14 6 14 0 
Wiring over 15 and up to 30 points 13 6 13 0 
Wiring c ver 30 and ор to 50 points 12 6 12 0 
Wiring over 50 and up to 100 points 11 6 11 0 


These prices to include main and sub-switches, main and 
local fnses, also ceiling roses ; in fact, everything with the 
exception of fittings. 

After reading seme carefully through. I wrote to the 
Council's engineer, avd pointed out tbat the prices per point 
were absolutely out of all reason, as it is a well-known fact 
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among contractors that the larger a house is, the more it 
coste per point for wiring, ав a large house requires more 
lights per point than a small one, necessitating a larger 
expenditure in mains, &c., and there is no mention made of 
the number of lights per point in this schedule of prices. 

Another absurdity is, that if a consumer required 50 
points in a house, according to these prices, namely, 128. 6d. 
per point, it would cost him £31 5s. If he required 54 
points, the price at 11s. 6d. per point would be £31 1s., 
thus getting extra four points, and saving 4s. on the deal. 

I might mention that I received a reply from the engineer, 
in which he stated һе was sorry I could not agree with the 
prices, and said they were arrived at by taking an average 
of prices submitted by various firms, many of them being 
firms of standing, who consider them reasonable and proper. 
He also stated he certainly had no intention of recommending 
the firms doing the cheapest work, and went on further to 
say that, as a matter of fact, work is generally done at much 
lower prices than those contained in the schedule. 

I should be glad to know what my fellow contractors, 
who are striving to keep up the standard of electric lighting, 
think of these prices. 

There is a clause in which the Borough Council states that 
the list of various contractors who are willing to carry out 
the work at these prices is appended. Has the Borough 
Council any right to recommend any particular. firms for 
electric lighting ? As a ratepayer and a contractor who 
has always striven to do good work at a fair price, I think it 
very unfair. 

A Contractor. 


A Compliment to the Journal of the I.E.E. 


I have read, with interest, the various reports on the visit 
of the I. E. E. to the St. Louis fair, and expected to see some 
comparisons drawn between our Institution and the trans- 
Atlantic societies. 

It would be interesting to know the reasons for the 
comparative poverty of the American Institute Journal. 
Apparently two journals occupy the field over there, d.e., the 
Institute Journal and the Electric Club Journal. The latter 
. appears to be a purely Westinghouse concern. It is very 
remarkable and is certainly a matter for congratulation that 
our Institution Journal compares во well with either of them, 
considering the relative development of the industry in the 
two countries. 

Edward С. Barton. 

Brisbane, Queensland, | 
January 316, 1905. 


Conduit v. Casing. 


Your correspondent ** Megohms, in the last issue of your 
paper, has evidently misunderstood that part of Mr. Leckie's 
paper on “ Earthing," which relates to fires reported at Glas- 
gow, and has also misquoted the abstract of that paper, 
published in the ELECTRICAL Review of February 17th 
last. 


He says that “out of the 38 electrical fires reported to 


the Glasgow Corporation during the past three years, 15 
were directly due to defects in the metal conduit system," 
while the actual facta are that 35 fires were reported as 
electrical, but two of these were considered, on investiga- 
tion, not to be due to electricity at all. Of the 33 remain- 
ing, 15 were due to the melting of gas pipes electrically, 
“the installation, in each case, having been carried out 
with metal-sheathed cables.“ 

This certainly does not show that the metal-sheathed 
cables " were cables encased in & metal conduit system, but 
far from it, pointing rather to that class of installation with 
lead or other soft metal sheathing drawa over the insulated 
conductors. 

To go further, we have it that the remaining 18 fires 
were caused by wood casing saturated with water, & casing 
installation where the conductors made contact with a soft 
gas pipe. the chafing of conductors by contact with the 
sharp edges of iron pipe ends and other causes not con- 
nected with conduits or casings. 

It seems almost impossible that since two reasons were 
given for failures of wood casing, Megohms” should have 
concluded that there could have been only two such installa- 


tions concerned, as from the paper this is not shown to be 
the case. Tube-end insulating bushes are included in all 
complete conduit systems to prevent chafing of conductors 


-on the edges when leaving a tube. 


There is one interesting point brought out by Mr. Lackie 
when he states that the effect of these fires was much more 
serious where soft gas pipes were melted. 

A. 


The Life of Nernst Burners. 


I send you herewith records I have kept of two installa- 
tions in Gloucester where Nernst lamps are used. The lamps 
are l-ampere B type, on 220 volts continuous current, 
Corporation supply. The deplorable results obtained with 
the new type U filament burner, as compared with the old- 
type burner, are very marked. 

In both cases the lamps hang perpendicularly and are well 
up out of reach. 

Taking the installation with the old-type burners first: 
The records date from June Ist, 1908, to March 7th, 1905. 
Nine lamps are in use, with 200-volt burners and 30-volt 
resistances, and all renewals have been made with old-type 
burners. Four of the lamps bave been lighted 1,056 
hours, and five lamps for 2,420 hours, during the above 
period of 88 weeks. This gives a total of 16,324 
lamp-hours, and 20 burners have been renewed, there- 

16,824 ; 
fore 20 = Five 
resistances have also been renewed within the period. — 

We now come to the installation (a charch) with the new 
U-type burners. The record dates from the first use of the 
lamps, October 2nd, 1904, to March 7th, 1905. Thirty 
lamps are in use, with 210-volt burners, and 20-volt 
resistances. 

The lamps have been lighted a total of 66 hours during 
the above period of 22 weeks. This gives a total of 1,980 
1.980 — 

"TN 
94:3 hours, average life of burners Two resistances have 
also been renewed. 

More than half of the burners in this case had the heating 
coil broken, and iu the remainder the filarnent had shorted 
on to the heating coil. 

The Nernst lamps will have to be discarded if they show 
such poor results with the new type burners, and high 
efficiency incandescent lamps will be put in their place. 

A remedy is badly wanted, or the makers will have reason 
to deplore their retrograde movement in compelling the use 
of the unreliable U-type burner in place of the earlier burner 
which had proved its serviceable qualities. 

I would also add that, even if old type burners could be 
obtained, they cannot be inserted in the new pattern В lamp, 
as the casing of the latter is not sufficiently large in diameter 
to take them. 


816:2 hours average life of burner. 


lamp-hours, and 21 burners have been renewed .. 


Wawamlee. 


A Chief’s Complaint. 


I have read with considerable interest the letter of your 
correspondent signed “ Chief Engineer,” in your issue of 
March 3rd, and also the letter from ** Another Chief” in 
your issue of March 10th, and having in my mind Mr. 
Davey’s letter, which was published in your issue of February 
17th, I was wondering whether Chief Engineer" and 
* Another Chief" had really noticed this, what I should 
term a very inviting letter on the ee of the “ Association 
of Engineers-in-Charge,“ through Mr. Davey, for all 
engineers-in-charge to co-operate, combine or associate in 
such manner, that not only the status of the engineer-in- 
charge shall be improved, but his grievances may be 
brought more prominently and satisfactorily before the 
authorities who are responsible for these irregularities. 

If I am well informed upon this matter, the Counoil of 
this Association has upon ita agenda tbis particular subject, 
and its Parliamentary Committee is actively eogaged 
upon the status question in all its phases. Therefore I 
should think some good would result if a communication 
were to take place between these gentlemen and Mr. Davey. 
Personally, I do not see how these regrettable incidents are 
to be avoided until the engineers-in-charge take upon them- 
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selves the very apparent necessity of educating their Com- 
mittees as to what an engineer is. And if this is necessary 
(as it undoubtedly is) in the case of such highly intelligent 
bodies as the Local Government Board, then it stands as a 
natural consequence that minor Committees must necesearily 
require а much more extensive education on this point to 
make them understand that the charge engineer of to-day 
is a totally different person to that of 20 years ago. 
A. E. C. 


‘Where are Telephones Made ? 


We enclose а copy of a letter which appeared in the 
Standard of the 7th inst. As we consider the same to be 
a most unjustifiable attack upon our goods, we beg that you 
will have the kindness to publish the same in your next 
issue in order that our reply thereto may be thoroughly 
understood by not only those who have read the article in 
the Standard but by some who have no doubt heard of it 
indirectly. 

For your own guidance we beg to explain that in May, 
1902, the Guardians of the West Ham Union called for 
tenders for about 45 telephones and a 60-point switchboard. 
It was stipulated that the instruments were to be of ** muni- 
cipe! type—similar to the Ericsson pattern, &c.;" no doubt 
Mesars. Ericsson & Co. tendered and we know for a fact that 
the General Electric Co. did so. We, on our part, offered 
instrumenta to conform to the specification and they were 
accepted. Our instruments and switchboard were duly 
installed and have been working there ever since. 

The tenders for telephones at present under consideration 
by the West Ham authorities refer to small extensions 
required for the same installation, and we explain that, apart 
from the excellence of our instrumenta, no doubt the person 
responsible for drawing the specification required the tele- 
phones to be of our make in order that they might conform 
exactly with those already fixed. 

With regard to the Richmond Workhouse, we could say a 
good deal of not a very pleasant nature in reference to this 
matter, but as the subject was closed some considerable time 
ago, we prefer to allow matters to remain where they are. 


The Berliner Telephone Manufacturing Co., 
| І. B. Вівмвлом, Manager. 


(Copy of letters addressed to the Editor of the “ Standord.”) 


Вввын v. Homes TELEPHONES. 


Dear Sir, — Allow me to inform you that the authorities at West 
Ham are requiring an extension of the telephone service at the 
Weat Ham Union Workhouse. They have requested tenders from 
various electrical companies, and have stipulated that the 20 or 30 
new telephones shall be Berliner" type. These are manufactured 
by a Berlin firm, and they are a distinct copy of an English-made 
instrument, which is undoubtedly of a more solid and durable 
character, although possibly it may not have so much glaze and 

lished ornament about it. Considering that we bave been sub- 
scribing shillings for some time past in sapport of the unemployed 
of West Ham, I think the action of the authorities in stipulating 
for German-made telephones furnishes a basis for inquiry. 

I may state that it is within my personal knowledge that an 
almost exactly similar transaction took place with regard to the 
authorities at Richmond, these people also stipulating for Berliner 
telephones. I am aesured by one of the most eminent of telephone 
engineers that these telephones are not equal to the goods which 
are made in Lancashire at a lower price. Do you not think that 
the authorities who exhibit so much preference for foreign-made 
goods, which have to be paid for by the ratepayers of West Ham 
and elsewhere, muet be entirely bereft of the slightest sentiment of 
patriotism ?—I am, Sir, your obedient servant, 

INDIGNANT. 

March 6th. 


P.8.—I will forfeit 10 guineas to any charity уоп may denote if 
this is substantially untrue. 


TSLEPHONES FOR Wrest Нам UNION WORKHOUSE. 


Dear Sir,—As there can be no doubt that we are the “ Berliner ” 
referred to, we willingly take up ''Indignant's" challenge contained 
jn & letter in your issue of the 7th inst. relative to telephones 
required by the Workhouse mentioned above. We unhesitatingly 
say that Indignant's letter is not in accordance with facts, and 
since we lay claim to the 10 guineas on behalf of charity, we are 
obliged to use the stronger term required by your correspondent, 
and declare the contents of his letter to be substantially untrue. 

1. The West Ham authorities have not requested tenders for 20 
or 30 telephones. To be exact, there are two wall and two table 
instruments required. 

2. Neither of these is ^ copy or an attempted copy of any English- 
made article. We atfirm that both patterns were entirely 
originated by that eminent Continental firm, Messrs. Ericsson & Co. 


of Stockholm, and although we believe it is a fact that the wall 
pattern is now made by the General Electric Oo., it is a distinct 
copy of the Ericsson instrument. . With regard to the table tele- 
phone, to our certain knowledge this pattern is not manufactured 
by any English firm, and notwithstanding the fact that the General 
Electric Co. advertise it as '' British made,” we are in a position to 
prove that they import them lock, stock and barrel from Vienna. 
Had your correspondent been awareof this, he would probably have 
paused before attacking Berliner telephones. 

3. The Berliner Telephone Manufacturing Со. is not a Berlin 
firm, but is named after Mr. Emile Berliner, the well-known 
scientist, and inventor of the Berliner microphone, and the founder 
of this firm. 

4. We most emphatically say that the telephones specified by the 
West Ham authorities to be of our make, are as solid, durable, and 
equal to any article on the market. We will go further, since your 
correspondent has seen fit to question the quality of our manu- 
factures, and make the following offer:— 

Let five independent telephone experts be appointed, the selec- 
tion to be made by tbe editors of the ELECTRICAL Review, and 
within 14 days from this date they shall visit our showrooms, and 
those of any English manufacturer they may select, and thorcugbly 
inspect our respective ranges of telephones. If then the majority 
be of opioion that our instruments are not as & whole superior, or 
at least equal to thore made by the English firm, we will most 
willingly hand £100 to any charity which they may name. We 
add the stipulation that both sides sball undertake to exhibit stock 
goods only, and not any samples of instruments made subsequent to 
thie date. 

Unless “Indignant” is iu a position to refute what we have 
here stated, we request that he will band you the 10 guineas, 
which he so generously offers to give to a charity selected by you. 

March 14th. 


Destructors and Electricity. 


Your correspondent ** Careful Investigator" criticises, in 
а recent issue of your paper, a letter from me which appeared 
in a former issue. 

My communication dealt with the factors governing the 
output of electricity per ton of refuse, and I showed that 
this output is not solely dependent on the virtues of the 
destructor. The cost of upkeep, which your correspondent 
thinks I omitted, is not one of these factors. 

The cost of labour quoted by your correspondent for 
Fulbam includes, not only the stokers’ wages, but those of a 
number of men employed in the profitable utilisation of bye- 
products from the destructor, and the cost of maintenance 
quoted also includes plant other than that for burning refuse 
and making steam.  Poesibly the same remark applies to 
Hackney, but of that I bave no personal knowledge. The 
cost for stokers’ wages at Fulbam is under 9d. per ton. 

This shows how easy it is, even for a “ careful investigator,” 
to be misled by statistics when he does not know how they 
are made up. 


Leeds, March 9th, 1905. 


F. L. Watson. 


A.C. v. D.C. 


Although I have personally had both H. T. A. C., D.C., and 
tramway experience, it would appear that there may be some 
details in connection with D.C. station work which I have 


-overlooked, and without a knowledge of which an А.С. man 


would not be fitted for a p.c. post. 

] would invite your correspondents to enumerate the pointa, 
in connection with D.C. station working, which they think a 
properly trained man with H. r. A. C. experience could not deal 
with. 


Tunbridge Wells, 
March 11th, 1905. 


W. Talboys Wheeler. 


I have read, with considerable interest, the discussion now 
going on re AC. v. D.C., and as one experienced in both I 
entirely agree with Mr. Wheeler. The average А.С. man 
finds no difficulty in handling p.c. plant in spite of the 
supposed terrors of the three-wire system, but the average 
D.C. man finds himself hopelessly lost among a lot of howling 
alternators that are chewing the cud for all they are 
worth. I gather from the remarks of one correspondent 
that “ paralleling " p.c. machines is as tricky as sychronising 
alternators. Where are those D.C. dynamos to be found? I 
fhink it would do a lot of good to the profession generally, if 
every D.c. man could be placed for а time in an А.С, station, 
and told in plain English that if he handled the switches and 
machinery in the same indifferent way he had been used to 
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he might pay for it with his life. For pure unadulterated 
* natural cussedness " there is nothing like an alternating 
current system, more especially if it happens to be two or 
three-phase plant driven by engines of varying speeds and 
various designs.  Synchronising and separation are not 
particularly difficult, but both require skill if they are to be 
done without the * recording angel" being called upon to 
tell the news to the chief. 


“чә 


Ав one who has had experience in one-, two- and three- 
phase a.c. and lighting and traction D.C., I should say that 
properly qualified electrical engineers should find very little 
difficulty in ig D.u. boards if they can work an А.С, 
board properly. It is assumed that they have been shown 
the connections or given a diagram of them. 

Of course the above remarks do not apply to certain self- 
called * engineers” one meets in various stations who are 
really а poor type of handy-men. 

I am inclined to feel sorry for those men to whom 
batteries, boosters, &c., form unsurmountable complications. 
Also, I think the man ** T. B. C." deacribea would be more 
the product of advertisements for “shift engineer at £50 
per annum salary " than of an A.c. station. 

As “J. E. C." has constructed geveral large stations for 
both systems, I think he might admit that switchgear is not 
practically an absentee on А.С. boards, and that there really 
is something on them, besides rubber gloves and massive 
protection for switches and fuses. 

I would refer him to the boards on moderately large 
stations of the North Metropolitan, Yorkshire, Lancashire 
and Newcastle (Supply Co.) Power Companies, and Leeds 
and Sheffield Corporations. 

The way your correspondents are discussing the matter 
reminds one of Board School boys discussing the merits of 
vulgar and decimal fractions. с 

T. 6. Ф 


Localisation of Faults on Cables. 


I have read with interest the article on the “ Localisation 
of Faults on Cables,” in your issue of the 3rd inst., and 
consider the method described admirable for finding low- 
resistance faults on long cables, in busy crossings, or at other 
places where a test wire is not available, or cannot be run, 


Testing Current returning 
to Neutral Bar earthed 
at Station. 


Fic. 1. 


and J shall probably use it myself under such circumstances; 
but where the main is part of a ring, I should use 
(instead of the motor-generator described) the supply direct, 


FiG. 2. 


regulated through a suitable resistance, preferably made by 
a number of high candle-power lamps supported by batten- 
holders mouated on a board, and where the supply is not 
available at both ends, а set of secondary cells. 

In the examplea taken in your correspondent’s article, a. 
fairly well-known, simpler, and more reliable drop in 


potential method is available, modifications of which I have 
used with great success for several years, and in describing 
it, I will use the same example as your correspondent. 

Let us assume that an “earth” has developed on the 
outer condactor of a length of triple-conceatric lead-covered 
cable, forming part of a distributing system. After dis- 
connecting the faulty length from the disconnecting boxes 
at each end, couple one end (A, fig. 1) of the faulty outer 
conductor through a switch, a resistance R, made from a 
bank of lamps, and an ammeter c, to one of the live mains 
in the disconnecting box ; connect a galvanometer or milli- 


{ 
Fault; testing current turning 
via Rails or Lead 


voltmeter v between the faulty outer and one of the sound 
conductors (say the intermediate), as shown at А, and connect 
the outer and intermediate conductor together at в, thos 
making the intermediate conductor the test wire. 

You will note from fig. 1 that the millivoltmeter v gives the 
drop in pressure only on the faulty outer conductor from a to 
the fault at x, and the resistance of the lead (which may be 
cut at services and badly bonded) also the resistance of the 
fault do not enter into the calculations, 

Close the switch and regulate the number of lamps till 
а suitable reading is obtained on c and v. 

Apply the same test to the other end of cable в. 

Fig. 2 shows how the test can be made at the end в, when 
the main is not а riag, and the supply only available at the 


end А. Now let 
E = reading of galvanometer or millivoltmeter at a. 
E, == ” ” » B. 
С = ” ammeter ` A. 


О, = 99 T) B. 
1, = length of faulty cable between А and в. 


Then if the testing current is the same at both enda, the 


distance from a to fault x = L.X E, 


If the testing current is not the same, the distance from 


E L X E X O. 
4 to fault x (053) 90 JI 

A number of modifications of this test can be made to 
suit different conditions; say the fault is on a single lead- 
oovered tramway cable between two section pillars, tbe 
supply to the cars for the meantime being maintained by 
the trolley wires, the B. of T. wire can for the time be used 
as the test wire for the galvanometer or millivoltmeter, see 
fig. 8, and the testing current taken from a secondary 
battery through a small regulating resistance, or preferably 
from a live switch in the section pillar through lampe iu 
series. Take the following example :— 

Length between section pillars, 880 yards. 

Current aud deflection of galvanometer at pillar a, 5 am- 
регез and 50? respectively. 

Current and deflection of galvanometer at pillar B, 4 am- 
peres and 70? respectively. 

Then distance from A to fault = „ e 
302 yards nearly. 

From the above, as before stated, it will be seen that the 
resistance of fault (as long as it is low enough to pass the 
required testing current through) does not enter into the 
calculations, neither does the resistance of the lead covering, 
whereas, by the method advocated by your correspondent, 


— —— — — ——— —¶— —¶—[ZZUmß 


Vol. 56. No. 1,425, Manon 17, 1906.] 


THE ELECTRICAL REVIEW. 


435 


this would have to be taken, and the vagabond, or return 
current, however small, in same (inseparable from an 
ordinary tramway system with the leads continuous as they 
should be, and bonded to rails at return feeding point) 
would seriously affect the accuracy of his results. 

I need hardly state that in the previous example it will 
be necessary to draw the consumers’ main fuses, or open their 
main switch supplied from faulty main before making the 
teat 


I do not know, and do not want to know, of а simpler, 
easier, or more reliable test for low resistance faults than 
that above descrjbed, but if any of your readers know of a 
method as simple for finding high resistance faults, they will 
oblige the writer by communicating the same to you for 
publication. 

| В. 8. H. 


I am much obliged to Fault Finder" for drawing 
attention to the error in my arithmetic. It is в mistake 
which fortunately made no practical difference in locating 
the position of the fault on the pilot cable, as 8°6 ft., or 
as Fault Finder's " slide rule has it 8-5 ft., is not a large 
error on a length of 1,000 ft. 

The same mistake made in the second example also makes 
no practical difference, ав on a length of 285 ft. the “ fault 
was calculated to be 18 ft., instead of not quite 17 ft. from 
one end of the cable. 

The Writer of the Article. 


In the article on the above, the resistance of the cable 
from one end to the fault is given = = – 5, of which Ње 


first term represents the /o/al resistance in the circuit. 

This is made up of three parts, viz. :— 

1. Resistance of cable up to the fault. 

2. Resistance of the fault. 

3. Resistance of the return path, vid lead sheathing and 
the parallel paths through the earth, &c. 

In the article the assumption has been made that the 
resistance of this last part of the circuit may be neglected in 
comparison with the other two, and although this may be 
true in the examples quoted, yet it is to be remembered that 
in many cases it may be too large to be overlooked, also the 
differences in the fault resistance obtained, when measuring 
from each end, may really be due to the variation of this 
sheathing and earth resistance. 

J. W. 


There were several points in tbe article contributed on the 
above subject lately which must have puzzled other engineers 
in common with myself. 

I would say that the test advocated is an excellent one, 
but wrongly applied. Take the first case; in this the author 
makes a loop, one leg of which is the lead of the cable. 

Now, as I never heard of a cable manufacturer who cared 
to guarantee what the resistance of the lead sheath per 
100 yards was—and there is no necessity either—what pro- 
portion of the total resistance of the loop was the lead, or did 
the author neglect it altogether? The happy-go-lucky 
manner in which the writer disposes of the decimal parts of 
an ohm is perfectly delicious: for instance, 052 ohm 
is “taken ” as the resistance of the fault. Tested from the 
other end, it oomes out 094, a difference of °042 ohm. Ав 
far as I can see, no attempt ів made to find out exactly what 
the resistance is, though that discrepancy would happen 99 
cases out of 100, owing to passing current through the fault 
and setting upilocal action. The author seems to forget that 
042 ohm represents on а 7/20 cable 12 yards, but he has 
four bunched, so the error would be multiplied four times. 
Of course, I am only supposing his cores were 7/20. 

As pointed out by *'Fault Finder," there are errors 
in his calculations as well, which makes me wonder how the 
results were obtained. 

I also notice that no mention is made of earth currents, 
which are very big factors that have to be dealt with where 
trams are run, though on any big system, even without 
trams, they exist to a marked degree. 

In conclusion, I would ask the author what he would have 
done under the following circumstances. On a system for 


which I was responsible, a fault developed on а 15 M. r. 
concentric feeder 2,700 yards long. The potential difference 
varied between either end, owing to earth currente, up to a 
maximum of 4 volts measured between the lead and k. 
It is not altogether convenient sometimes to wait till the 
trams shut down, and the broken-down cable must be 
taken in band at once. 

I was once told by an engineer “ that he could localise в 
fault by means of an Evershed ohmmeter," but, of course. 
I am only thinking now of human beings and “earthed ” 
cables. aoe 


Rhodes Single-phase A.C. Motor. 


I have read with interest the article in your last issue 
on the “New” Rhodes single-phase alternating current 
motor. 

I fully endorse everything that is said with regard to the 
satisfactory working of such a motor, &c., but wish to point 
ont that the claim of the Rhodes Electrical Oo. in the last 
paragraph of that article is not correct. Messrs. The Rhodes 
Electrical Manufacturing Co. are certainly not “ pioneers "' 
in the manufacture of this type of machine in the United 
Kingdom. 

It is quite clear, from the description referred to, that 
the motor is identical with the one designed and patented 
by myself in 1902, and manufactured by Messrs, Ferranti, 
Ltd., in this country, and by the Elektrizitäts Actien Gesell- 
schaft, W. Lahmeyer & Oo., in шш since 1908. 

At the present time the sole right for selling these 
motors in the United Kingdom is vested with Messrs. The 
Lahmeyer Electrical Co., Ltd, of 109, New Oxford 


Street, W.C. 
Leo, Schuler. 
Londop, W. O., March 14th, 1905. 


Thanderstorms and Electric Lighting. 


On Saturday evening last, March llth, a severe 
thanderstorm broke over Berkshire, and, coincident with 
the most severe flash of lightning, the fuse on one of the 
auxiliary circuits at our generating works blew, and our 
centre wire earth leakageammeter recorded а heavy momentary 
current. None of our consumers appear to have suffered, 
but our neighbours, the Whitchurch and Pangbourne Co., 
had a similar experience. Perhaps some of your readers can 
give an explanation of it. 

Arthur T. Cooper, 


Managing Engineer, 
Reading Electric Supply Co., Ltd. 
Reading, March 14th, 1905. 


Petrol Motor-’Buses v. Trains and Electric Tramways. 


The subject of “ Petrol Motor- Buses v. Trains and Elec- 
tric Tramways,” which was the title of an article in the issue 
of your valuable paper for 24th nlt., requires а good deal of 
study, and no doubt the article was intended for a fair 
criticism on the question at the present stage. Everyone 
engaged on the work is pleased to examine any contribution 
tending to elucidate the subject from a truly scientific point 
of view. There are some pointe referred to, however, in the 
article where there is room for diversity of opinion in matters 
of fact, and no doubt you will be pleased to allow space to 
reply from one who is most anxious to discover the true 
bearings of the question, both as regards the economy and 
utility of the rival schemes. | 

The Perth petrol tramcar was almost wholly set aside 
because the rails were out of gauge. The road was not cause- 
wayed in some parts of the route between the rails, and as a 
road roller had been in operation on the metalled road, the 
gauge of the rails had been considerably disturbed. The 
Town Council did not appreciate the necessity for relaying 
the rails in the manner you suggest, but resolved, if it were 
necessary to have this done, that they would adept the over- 
head electric tramway. Thus the petrol car never had a 
chance of demonstrating what could be done. The car showed 
that it could climb the steepest gradient on the line with 
10 or 12 passengers more than ite full load agreed upon 
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but it could not keep on the track owing to the variation of 
the gauge and the bad condition of the pointe and crossings. 
The oonclusion drawn from this attempt on a badly worn 
line of rails is not justified by the facts, nor proves in any 
way that a petrol tramcar could not be run on a track origin- 
ally laid for horse traction. Neither is it fair to conclude 
that, because one car has not been constructed to run on a 
bad track, no petrol car can be constructed to satisfy all the 
requisite conditions. There are several alterations in the 
car design which it is believed would be great improvements, 
and these will be carried out in any future cars that are 
built, but the car as originally put on the rails at Perth was 
by no means proved to be a failure. | 

While writing about this car, it may be noted that the 
arrangements were of the ordinary type, and all the machinery 
was disposed of under the floor во as not to cause any incon- 
venience, and, therefore, the statement in the concluding 
paragraph of the article, that it is not possible to put the 
whole of the equipment under the body of the tramcar, 
seems to be quite as unjustifiable as the assertion previously 
referred to. | | 

The inference that it is absolutely necessary to reconstruct 
the track, not being justified by the illustration given, 
cannot be held in any way conclusive. If the track had 
been well and solidly laid, and is now in good condition, 
there is no reason why it should be relaid for a petrol tram- 
car. A car of ordinary gauge with a full complement of 50 
passengers, will not weigh more than 9 tons at the outside, 
and the shocks to which it is subject are not more than a 
substantial well laid track will be able to sustain for an 
ordinary life of a tramway line. ` It was not, therefore, an 
undue assumption to suppose that the same track could be 
used with & petrol car as bad been found suitable for horse 
traction. 

There is no doubt that much larger cars than these referred 
to are used on electric tramways; but experience has not 
proved that these are necessary. The average number of 
passengers carried in a whole day's running, even in the 
largest cars is, as a rule, only about 12 per mile, so that for 
the greater part of the day the smaller sized car is more 
than efficient. The use of the larger car is not, therefore, 
apparent, эв the extra rush at certain times can be provided 
for by using some extra cars as required. There is a great 
saving in this arrangement, as there is far less weight to 
carry per passenger all through the day's work, and the 
average receipts per car-mile are practically the каше. 

In dealing with the capital required for the two systems, 
the cost of the generating stations and mains has been left 
out on the electric side, but it has been stated that the petrol 
cars cost three times as much as the electric cars. There are 
two fallacies in this:—First, the generating station and 
mains are to the electric system what the petrol and ex- 
ploding apparatus are to tbe self-acting tramcars, and 
therefore to leave ont the cost of the power in one system 
and include it in the other is not working on parallel lines; 
and, second, a petrol car does not cost three times as much 
as an electric car. Taking £600, as stated, as the price of 
the electric car, the petrol car will not exceed £1,000. 

Making a full estimate of the cost of the two systems in 
order to compare them properly, they would work out as 


under :— 56 miles of re-constructed permanent way, in- 


cluding generating station, care, mains, &c., at £18,000 = 
£1,008,000. It may be ncted that the Glasgow system has 
cost £18,252 per mile for reconstruction, and the London 
tramways will not cost less. 

In order to maintain a 3 minutes’ service for 18 hours 
per day, it will be necessary to run 360 саг. miles per mile of 
track = 131,400 miles per annum = for 56 miles, 
7,358,400 miles per annum. 


The interest on the whole capital e 
Depreciation on permanent way, buildings, 
&о., at 5 per cenf. вау, 74 per deni 
Depreciation of cars, machinery, mains, &c., ( average pe i 
at 10 per cent. 


.. = 34 per cent. 


Per annum ... re sas - .. II percent. 
11 per cent. on £1,008,000 = £110,880 = per car-mile, 3 62d. ог 3:4. 


The ordinary working cost of the electric system has been 
repeatedly put down at 5d. per car-mile, so that this item 
need not be disputed. The cost of maintenance has, how- 
ever, to be added to this, and as it must include the upkeep 


of generating stations, mains, overhead wires, poles, &c., in 
addition to the repairs of cars, this item will not be lesa than 
24d. per car-mile. This rate is justified by the returns from 
several stations, although they are not all calculated in the 
same way. The total expense per car-mile of the electric 
system will therefore be 114d. per car-mile, if proper allow- 
ance be made for depreciation. 

What basis is there for the cost of a system worked with 
petrol engines? Some of these particulars are not yet во 
complete as could be wished, and it will, therefore, be well 
to make ample allowance. 

Should the tramway require reconstruction, the cost will 
be a good deal less, as the cars to be used are not so heavy. 
Taking, however, the same price for the permanent way 
as before, with deduction for bonding rails, mains, wires and 
overhead poles :— 


Fifty-six miles at £6,000  ... E T 82 .. £336,000 
Four cars per mile should be sufficient for 360 miles rer 
day, but adding one extra car for emergency, say, five 
cars at £1,000 x 56 ius кзы i5 A . 280,000 
Total capital £616,000 
Interest on £616,000 at 84 per cent z £21,560 
Depreciation on £336,070 at 5 per cent... = 16,800 
Depreciation on £280,000 at 10 per cent. = 28,000 = £66,360 
£66.360 


S 217d. per car-mile. 
7,358 400 

The working cost of running should be considerably less 
than the electric car, but let it be taken as equal to the 
former—say, 5d. per car-mile, and, adding Id. per car-mile 
for maintenance, the cost for all expenses, including main- 
tenance, would be 8:17d., or, say, 81d. per car-mile. 

Besides this enormous saving of 24d. per car-mile, equal 
to about £88,147 per annum, there is the saving of the 
great risk of the larger outlay—the initial cost being less by 
the sum of £392,000. | 
It is quite within the bounds of probability, that, by 
making use of the petrol car the whole reconstruction of the 
tramways may be avoided, or, at least, only a very limited 
expenditure may be required for sundry repairs at pointe, 
crossings and specially weak places. 

It is farther stated that from a reliable source the calcu- 
lation has been obtained that one gallon of petrol is required 
for five or six miles and that this works out at considerably 
over 1d. per mile. Of course, if it required a gallon for five 
miles the cost would be nearer 3d. than 1d. per mile, so that 
there must be some mistake either in the mileage or the cal- 
culation. If it had been said that 5 miles per gallon was 
required on the steepest gradient it might have been admitted. 
The average, however, is more nearly 12 to 15 miles per 
gallon, and this is a very full allowance. 

There is some strange inconsistency in the designation of 
horse-power. It has always hitherto been contended it 
would take less power to move a weight on rails than on 
an ordinary roadway even of the smoothest surface, and yet 
we are now told in this article that 90 н.р. will be required 
for & petrol tramcar. 

The petrol engine is, however, well suited to the work of 
starting а car on a steep gradient, because it has its power 
applied to a small pinion and can be quickly accelerated by 
a change to one of higher speed without any alteration of 
gear wheels. The Perth car before referred to proved con- 
clusively that a petrol car weighing 7 tons with load could 
be started upwards on a 1 in 12 gradient easily with a 
24-H.P. engine. 

The manufacturers of petrol engines have not had their 
eyes shut to the experiences and difficulties of electric trac- 
tion, and they do not undervalue the lessons of the past. 
They are also fully alive to the need for having trained men 
to work their engines, and these are regularly being prepared 
for the work. 

This letter has already occupied too much valuable space, 
so that it would be out of place now to enter on the subject 
of motor-’buses, but if at another time there should bea 
corner to spare in your valuable paper, the subject may be 
taken up with your permission. The point has, however, 80 
far been given away, because it has been admitted that the 
car on rails requires such an extraordinary extra power to 
move it that it would not be difficult to produce a more 
economical conveyance. Its suocess otherwise would depend 
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partly on how much the roads can be improved and partly 
on the possibilities of the tires. | 
Great improvements are continually being made on these 
two special and important points. 
Motor-Tram. 


LEGAL. 


Poxon v. Brooxzr & Goss, Ly. 


Tuts case came before Mr. Justice Farwell tn the Chancery Division 
on Friday, on a motion by the plaintiff to appoint a receiver and 
manager in a debenture-holder's action. 

Mr. WirLkiNsON, who made the motion, said the property was in 
jeopardy. This was a small company of electrical engineers carry- 
ing on business at Enfield Wash, with offices in London. Deben- 
tures for £900 had been issued, and they constituted a charge on 
the undertsking and property of the company. Plaintiff held one 
debenture for £300. The money was not payable until October, 
1910. No interest had been paid since last October, and the con.- 
pany was hopelessly insolvent. It was unable to pay the wages of 
the workmen, tbe gas at the factory bad been cut off, and at least 
two creditors were bringing actions. Three quarters’ rent was due 
on the factory, and the landlords could destrain at any time. There 
was good will, and also plant, stock-in-trade, and other effects which 
would probably be sufficient to pay the debenturee. 

His LonpsBiP said counsel had not made out any case for the 
appointment of a manager. According to counsel, the company was 
in a hopeless state. If all the debenture-holders clubbed together 
and said they wanted a manager appointed, well and good. 

Mr. Cozzss-HaBRDv said he appeared for the company, and he 
opposed the motion. He bad only received an affidavit from the 

- other side on Thursday, and he asked for an adjournment for a 

week in order to answer it. Counsel stated further that be also 
represented twice as many debentures as plaintiff held, and the 
debenture-holders he represented, strongly opposed the motion. 
kis view was that it would be absolutely fatal to accede to the 
motion. 

Mr. WiLEIMSON said he should, at all events, like to have an 
interim receiver to save the property. 

Mr. Cozens-HarDY : I am perfectly willing on behalf of the 
company to undertake not to consent to any other debenture- 
holder's action in the meantime. 

His Lonpsuir said he would order the motion to stand over for 
a week. Two-thirds of the debenture-holders were againat it. 


JANDUS Авс Lamp Co., LTD., v. Авс Lamps, LTD. 


Tais case again came before the Court of Appeal composed of Lords 
Justices Vaugban-Williams and Btirling, on Wednesday last week, 
on an appeal of defeadants from an order of Mr. Justice Kekewich. 

Mr. BousrrELD, K. O., on behalf of tke defendants, said that the 
matter was one of considerable importance to his clients, because 
they had been manufacturers of the lamps in question for teveral 
years past, and the injunction wbich Mr. Justice Kekewich had 
granted last week (assuming that that Court did not take the same 
view of the case as Mr. Justice Kekewich), if not stayed pending 
the appeal, ‘would do the defendants irreparable injary, for 
which tbere would be ро remedy. The defendants had been 
manufacturing the lamps in question for some six years past without 
let от іі: drance. Mr. Justice Kekewich had found that the 
defendants had infringed the plaintiffs’ patent, and granted an 
injunction. His Lordship admitted it was a difficult case, and it 
was not easy to see what the Court o {Appeal would do when 
it got there, but be (counsel) submitted that under the circum- 
stances the right course was to stay the injunction until the appeal 
was heard. He thought the practice in such cases had always been 
to stay the operation of the ip junction on proper terms, pending the 
- hearing of the appeal. | 

Mr. MourTON, К O., for the respondents, said the patent had only 
two more years to run, and it would be the greatest possible hard- 
ship, and would greatly prejudice them and be unfair to their 

business if the defendants were allowed to go on infringing. 

Lord Justice VaUGHAN-WILLIAMS seid they must take it that the 
plaintiffs were not in a position to controvert the statement that 
the injunction would do the defendants serious and irreparable 
damage if they won. He had no doubt that, primd facie, they ought 
to see, if they could, that things were left in statu quo. But Mr. 
Moulton had not condescended to say what xar ny iens be done 
to е plaintiffs, It would seem to be met by sufficient security for 
royalties. 

Mr. Мосттон said people would not take licences, and would 
commence to infringe, and plaintiffs must not be able to bring 
another action before the patent was out. They were prepared to 
give defendant a licence. 

Lord Justice VAUGHAN-WILLIAMS : Ате you content that he should 

‘take a licence without prejudice to his appeal? 

Mr. Moutron: No; that would be “ Heads I win, tails you lose." 

After further conversation, however, Mr. Moulton consented to 
this course, the defendants paying the same royalties as other 
licensees paid. 

Mr. BoUSFIBLD: You mean pay into Court. 

Mr, Моотлои: No, pay to us. ` 
„о Justice VAUGEAN-WILLIAMS: You must return it, if you are 


Mr. Мосгтон submitted that it was unfair that the man who 
refused to take a licence and was beaten should be put in a better 
position than the licensees. 

Ultimately, however, it was agreed that the defendants should 
take a licence, paying the same royalties as the other licensees, 
plaintiffs giving an undertaking to return any moneys in the event 
of the appeal being successful, costs of the application to be costs in 
the appeal. 


AuTOMATIC TELEPHONE Co. v. MARGOWSEI. 


In the King’s Bench Division, on Wednesday, March Stb, before 
Mr. Justice Walton and a common jury, the case of the Automatic 
Telephone Co. v. Margowski came on for hearing. Mr. Rawlinson, 
K.C., and Mr. Dodd were counsel for the liquidator of the plaintiff 
company, and Mr. Counsel appeared for the defendant. 

Mr. RAwLINSON said he appeared for the liquidator of the Auto- 
matic Telephone Co., Ltd., 1903, and the question in dispute was as 
to whom certain electrical machinery and plant at the company's 
works at Greenwich belonged to. The machinery, &c., had been sold 
for £460 and £86, and these were the sums in question. The goods 
in question were claimed by Mrs. Dora Margowski, the wife of Mr. 
Max Margowski, company promoter, &c., under a mortgage deed on 
account of money said to have been advanced by her. He (Mr. 
Rawlinson) represented the liquidator and shareholders of the Auto- 
matic Telephone Co., and the case for the company was that Mrs. 
Margoweki's claim was an impudent and barefaced fraud, that the 
mortgage wasa fraudulent document, and that it was given for a con- 
sideration, which was non-existent. The company was third of a list 
of companies of which Mr. Margowski was managing director. On 
the eve of the winding- up of the company, he suddenly mortgaged 
to his wife the whole of the property of the company. In fact, 
fraud was alleged at every turn in the history of the company, and 
the present issue had been directed to be tried by Mr. Registrar 
Hood in connection with the winding-up proceedings. 

Mr. COUNSEL, interposing, said that anything in the way of a 
charge of fraud had been withdrawn. 

Mr. Raw unson said if the jury were of that opinion after he 
had laid the facts before them, there would be an end of the case. 
Mr. Max Margowski, he proceeded, was well known as a company 
promoter, and the present company was the issue of two other com- 
panies which had also been wound up. It was formed in 1903 and 
the articles of association were drawn up by Mr. Margowski. There 
was one meeting at which resolutions were properly passed and 
Mr. Margowski was made managing director. Statements wore 
made and circulars issued to the shareholders to the effect that the 
company was doing a flourishing business, and that the patents it 
possessed were valid. Later on, in the autumn of 1903, Dr. Sworn, 
who had become connected with Mr. Margowski, as director, became 
dissatisfied and pressed for information. The defendant, however, 
would not give any, and, as a matter of fact, up to that time the 
company had done no business at all. The machinery, which was 
at Greenwich, was all the assets the company had, and Margowski 
concocted а scheme to give his wife a charge on the property. He 
beld a meeting of shareholders, at which he reported that a resolu- 


tion approving of his action as managing director was passed. As 


а matter of fact, the only persons present at that meeting were 
Margoweki and his wife, so that the resolution meant simply 
that Mrs. Margowski had confidence in her husband. That being 
sc, the jury would not be astonished at what followed. Mar- 
gowski went to Germany and saw a patent electric fan. He pur- 
ported to buy the rights in the invention, and on his retura he sold 
the rights for the whole world to Mrs. Margowski for £310. Mrs. 
Margowski could not remember when she paid that money. Those 
rights had, in fact, if they ever existed, never been transferred to 
Mrs. Margowski or anybody else. Then it seemed that Mr. Mar- 
gowski became suddenly struck with the value of the patent fan, 
and he passed a minute of the company purchasing from her half 
her interest in the British rights for £950, giving her, until the 
money shculd be paid, a mortgage charge on the whole of the com- 
pany'sassete at Greenwich. The mortgage deed was registered. The 
machinery was sold, and realised the amounts now claimed by the 
liquidators on behalf of the company, and he asked that the 
mortgaye deed be set aside. Of the £4,000 put into the company by 
shareholders, there was nothing left but the assets at Greenwich, 
which the liquidators now claimed. These, he said, had been 
got possession of by fraud by Margowaki and bis wife over the sale 
of the patent electric fan, the rights of which had never come into 
the possession of the company at all. Margowski, he added, had 
drawn nearly all the money belonging to the company from the 
bank, by means of cheques made out in his name as managing 
director, and there was no donbt the machinery in queetion was 
bought with the company's money. 

Mr. E. G. Festina, retired lieutenant in the Royal Navy, said he 
first met Mr. Max Margowski, who was connected with the 
Honduras Banking Co., in Abchurch Lane, City, in 1899. He acted 
as secre'ary of the plaintiff company, and in the various trans- 
actions received the instructions of Mr. Margowski. There was 
only one meeting of the company. Dr. Bworn was one of the 
directors. Witness was dismissed, and bad to bring & County 
Court action to recover the salary due to him. 

Mr. CHARLES Совок, electrical engineer to the company, said 
the plant at Greenwich, which had been sold under the mortgage 
deed, was bought, for the company, some of it under his advice. 

Some other evidence was called to the effect that the property 
belonged to the company. 

Mr. CouxsEL, for the defence, submitted that there was no evi- 
dence to go to the jury either as to the ownership of the plant or 
in support of the of fraud, at any rate, against Mrs. 
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Mr. Max Manaowski, examined, said be acted as managing director 
of the Automatic Telephone Co. He produced the minutes of the 
board meetings, which he said were regularly entered by the 
secre 


tary. | 

On March 9th and 10th Mr. Max Margowski and Mrs. Dora 
Margowski, the defendants, were examined and cross-examined at 
great length as to their transactions with the machinery and plant 
of the company in the works at Greenwich, and the patent for the 
patent electrica] ventilating fan. 

Mrs. MABGOwSkI said that after she bought the patent rights of 
the invention from her husband, she paid him various sums out of 
her own money for it, amounting in all to about £310. Не after- 
wards wanted to buy it back from her for the same amount, but, 
being & business woman, she declined to do so, especially as she 
believed that she could have sold it on the Continent for £5,000. 
Ultimately, however, her husband told her that the automatic 
telephone was a failure, and that the electrical fan would bea good 
thing for the company, in which she held a large number of pre- 
ference shares, and, therefore, she agreed to sell the righte to the 
company for £950, taking as security a mortgage charge on the 
plant and machinery of the company. These were on premises 
rented from her at Greenwich, and she realised on the mortgage, 
and for rent due. 

In cross-examination she admitted that she had no separate 

banking account from her husband, and that he managed moet of 
her affairs and her dealings in stock and shares of which she had 
many. 
Mr. Снлвгив Васев, of Messrs. Charles Bauer, Imrie & Co., the 
City Patent Office, Cannon Street, was called, and said that in his 
opinion the apecification of the electrical ventilating fan was good, 
but the motor part was bad. The patent had not been 
anticipated. | 

After considerable argument, the jary found for the liquidator to 
the effect that the plant and machinery were the property of the 
company, and judgement was entered for £547 4s, 7d , and costs. 

On the application of plaintiffs’ counsel], his Lordship ordered the 
various documents produced in the case to be impounded. 


A WOoREMEN'’s COMPENSATION QUESTION. 

Ат the Salford County Court last week the British Westinghouse 
Co. sought to vary an agreement under which they are paying 
16s. 6d. a week toa “puncher” named John Wilson, who had to 
have two fingers amputated in August last, as the result of an injury 
received while following his employment at the Trafford Park 
works. The company urged that Wilson was now able to perform 
light work, and stated that they had offered to find suitable employ- 
ment for him. The Judge said it was the duty of workmen to get 
back to work as soon as they could. He adjourned the case until 
May 15th, in order to give the man an opportunity of showing 
whether he was fit. for work or not.— Manchester Daily Guardian. 


ACTION AGAINST THE GREAT NORTHERN AND Orry RAILWAY. 
In the King's Bench Division on the 10th inst, before Mr. Justice 
Lawrance and a special jury, Mrs. Stockton, Mrs. Arnold and 
Miss O’Brien, three sisters, recovered £2,000 as compensation for 
structural damage caused to their residence, 20, Highbury Crescent, 
by Ев construction of the Great Northern and City Railway Co.’s 

u 


Оарин & Вмттн v. Gas Ілант anp Соке Co. 
Tuis action, which is before Mr. Justice Darling and a special jury 
as we go to press, is a claim against defendants for damages for 
personal injuries sustained through their alleged negligence in per- 
mitting a leakage of gas into telephone boxes, whereby an explosion 
was caused in October, 1903, in Regent Street, London. 


PARLIAMENTARY. 


Тнк General Committee on Railway and Canal Bills has formed 
the following Bille into groups for consideration by Select Com- 
mittees:— Group 5—Charipng Cross, Euston and Hampstead Rail- 
way; Edgware and Hampstead Railway; Great Northern, Picca- 
dilly and Brompton Railway; and Baker Street and Waterloo 
Railway. Group 6—London County Council Tramways; London 
Southern Tramways; London United Tramways (Extension of 
Time); and Metropolitan Electric Tramways. 

Whitechapel and Bow Railway Bill.—All opposition has been 
withdrawn from this Bill, and it will accordingly go before the 
Belect Committee on Unopposed Bille. 

Blackpool, St. Annes and Lytham Tramways Bill.—The Chairman 
of Committees of the House of Lords reports that the promoters 
do not intend to proceed further with this Bill, the object of which 
was to enable the company to run over certain tramways of the 
Blackpool Corporation. 

Rathmines and Rathgar.—The electrical engineers and contractors 
of Rathmines and Rathgar have withdrawn their opposition to the 
Rathmines and Rathgar Improvement Bill. 

Wigan Tramways. —The Standing Orders Committee of the House 
of Lords has decided that the Wigan Corporation Bill may proceed, 
provided that the clause for the construction of tramways in the 
district of the Aspull U.D.O. be struck out, unless the consent of 
that Council is produced before the Select Committee. 

Wellingborough and District Tramways and Electric Supply Bill.— 
The Standing Orders Committee of the House of Lords on Thursday 
last week decided that the promoters of the above Bill may proceed, 
provided that Tramways 1 and 2 are struck out, unless the consent 
of the Northamptonshire County Counciland the Wellingborough 
Rural District Council is proved before the Committee to which it 
will be referred, 


Mexborough and Swinton Tramways Bill.—It is reported that all 
opposition to this Bill has been withdrawn, and accordingly the 
Bill will go before the Unopposed Bill Committee. 

The London Electric Power Schemes.—A Belect Committee of the 
House of Lords, consisting of Earl Camperdown (chairman), Earl 
Lytton, Lord Zouche, Lord Aberdare and Lord Estcourt has been 
appointed to consider the following Bills :—Administrative County 
of London and District Electric Power Bill; East London and 
Lower Thames Electric Power Bill; Charing Cross and Strand 
Electricity Supply Corporation; City of London Electric Lighting 
Co's Bill; Metropolitan Electric Supply Co. (Acton District); 
Metropolitan Electric Supply Co. (various powers); North Metro- 
politan Electric Power Supply; Central Electric Supply; and the 
County of London Electric Supply Co. 

Electrical Equipment of the Metropolitan District Ratiway.— 
Replying in the Parliamentary papers to a question asked by Mr. 
Atherley Jones as to the electrical equipment of the District Rail- 
way, Mr. Gerald Balfour says that every electrical train, whether of 
seven, four, or three cars will, in addition to the motormen, bave 
one or more men who will be thoroughly instructed in the control 
of the motors. The effect of the withdrawal of the motorman's 
hand from the lever would simply be to cut off the current and 
stop the train. As a farther precaution, if a train passes a signal 
set at danger, it will instantly be stopped through the automatic 
application of the brakes. > 

In the House of Commons on March 13th, the following Bills 
were read a second time: Chelsea Electricity Supply Bill; South 
Wales Electrical Power Distribution Co. Bill, and Ulster and 
Connaught Light Railways Bill. 


BUSINESS NOTES. 


Heavy Traction Switch.—From Messrs. Cecil Hodges 
and Co., of Balfour House, Finsbury Pavement, E C. we have 
received particulars of a new registered design heavy type traction 
switch, for which they claim many advantages over the usual knife 
switches employed in such situations. The switch, which we 
illustrate below, is designed with a view to obtaining both 


mechanical and electrical efficiency. The handle blade is a malleable 
iron casting, suitably finished. Heavy laminated copper brushes 
are provided, which work in solid copper jaws. The wear on the 
brushes is taken up by spare liners, which can be easily inserted. 
The switch is designed to give a long quick break, and it will be 
noted that a separate bearing, independent of the electrical contacts, 
is provided for the switch-handle. 


Thickflex Cord Grip Lampholder.— Mr. A. Joannidi, 
of Grasmere, near Broughton, Manchester, writes to inform us of 
the fact that the " Thickflex " cord grip lampholder is covered by 
two patents—the porcelain, No. 15,247, and the outer casing and 
cord grip, No. 21,604—of which the writer and another hold the 
letters patent. These lampholders and апу further information 
can be obtained from him at the address given. 


Water Coolers.—The North-Eastern Steel Co., Ltd., 
of Middlesbrough, have placed an order with Mr. E. F. Jarvis, of 
the same town, for опе of his patent open type British” water- 
cooling towers for cooling the tuyere water for their blast furnaces. 
Mr. Jarvis is anxious for it to be known that all his cooling plants 
are entirely manufactured and erected by British workmen. He 
has recently issued & new pamphlet on water cooling, & copy of 
which will be sent to anyone interested. 


Telephone Installation at Leftwich.—With reference 
to the recent contract for electric light at the Leftwich (Northwich) 
Isolation Hospital, we are informed that Messrs. R. J. Nicholson 
and Co., of Manchester, have received an additional order fora 
complete system of telephones designed by them. 


Vol. 56. No. 1,425, Marom 17, 1905.) 


THE ELECTRICAL REVIEW. 


439 


ig ——————————————— 


New Works.—For the last 44 years Messrs. Everett, 
Edgcumbe & Co. have devoted their energy exclusively to a branch 
of electrical engineering in which this country rightly claims pre- 
eminence, viz., the manufacture of electrical measuring instruments. 
The business was founded in 1900, and after 18 monthe, expansion 
of business necessitated a move into larger premises in Great 
Saffron Hill. Now, three years later, the growth of the business has 
necessitated another removal to Hendon. The new factory is known as 
the “Collindale Works, Hendon, N. W.,“ and will be devoted ex- 
clusively, as heretofore, to the manafacture of electrical measuring, 
testing and controlling instrumente. Offices have been taken on 
the first floor of 87, Victoria Street, S.W., where the various instru- 
ments can be seen and examined, and where a member of the firm 
willbe in attendance. Mr. G. J. Lemmens has joined the firm, and 
his extensive experience in instrument matters will greatly 
strengthen its position. After the 25th of this month, all communi- 
cations should be addressed either to the works at Hendon or to 87, 
Victoria Street, 8.W. 


For Sale.—Messrs. P. Huddleston & Co. will, on March 
23rd, offer for sale by auction an electrical installation (gas engines 
and dynamos, motors, awitchboards, lamps, &c.) at Blackfriars Ro ad, 
В.Е. Some particulars are given among our advertisements to-day. 


High Voltage Distributing Faseboard.—We illustrate 
herewith (fig. 1) a new form of high voltage distributing faseboard, 
of which Mr. D. Martin, Birmingham, is the patentee, and which is 
being manufactured by the Electrical Trades Supply, Ltd., 
Britannia Works, Great Charles Street, Birmingham. All the live 


Fia. 1. 


metal parts are entirely isolated by poroelain division walls, allow- 
ing the contacts to be brought closer together, and thus reducing the 
overall dimensions of the fuseboards by about 50 per cent, com- 

with the present established practice. While the contacis 
are brought close together, the len gth of the fuse wire is 34 in., and it 


кча. 3. 


lies in a deep recess which effectually prevents arcing between 
adjacent fuses, but allows of their inspection without opening the 
case or removing the bridge pieces (figs. 2 and 3). The complete 
isolation of the contacts is claimed as а special feature of these 
boards, which are enclosed in polished teak or cast-iron cases, pro- 
vided with hinged glass doors. 


Kriéger Electric Automobiles.—The Kriéger Electric 
Co., which is a joint stock public company, with a capital of £80,000, 
fully paid up, made a net profit of £12,000 daring 1904, and the 
shareholders have jast held an extraordinary general meeting, at 
which it was agreed to increase the capital of the company to 
£120,000, in order to cope with the largely increasing business of 
the company. The company, by reason of the expiration of a 
former contract, is now about to open up business in Germany, and 
bas arranged to manufacture itsown electric motors. According to 
the Financial Times it will go in especially for the manufacture 
of small electric motors, now largely in demand in the Navy, and 
for electric traction on railways. Hitherto these motors have been 
exclusively manufactured outside of France.” 


Imports of Foreign Electrical Machinery.—4A note- 
worthy diminution is taking place in the importation of foreign 
electrical machinery into this country, and it is discernible in the 
returns which have just been issued. During February such imports 
amounted to only £31,396, bringing vp the total for the first two 
months of the year to £78,924, which contrasts with £95,904 in the 
corresponding period of last year, and £127,801 in the first two 
months of 1903, 


Granger’s Expansion Steam Trap.—This is a trap 
which acts by the direct expansion of the steam tube which carries 
the discharge valve. The restraining rod c in the figure, is 
simply a fulcrum rod of Invar nickel-steel, sliding freely 
through н, and serves as a fulcrum to the end of the lever at B. 
This lever multiplies the expansion of the steam tube by four, and 
opens or closes the valve v according ae the tube is cold or hot. 
The valve v is partly balanced by the spring 8, and opens without 
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much stresson the fulorum rod. The wheel w servesto rotate the valve 
to free it of any deposit. The spring F allows of the trap being set 
in action by а push on the hand wheel. The trap is claimed to be 
equally efficient at all pressures, and it is also claimed not to dribble, 
but to discharge in puffs. Rough adjastment is possible by the nut 
flanges at а, and fine adjustment by the nut к. If properly 
adjusted and just blown off it should at once blow again if the tube 
is chilled with a wine glassful of cold water poured along it. For 
high-pressure work, the traps are made of phosphor bronze, which 
has а coefficient of expansion alwost the same as that of brass. 
The trap is made by Mr. W. A. Granger, of Eaton Park Road, 
Palmer’s Green. 


Ferranti, Limited.— Under the scheme of reconstruction 
the new company was incorporated on the 27th ult., and will, asand 
from March 1st, proceed to carry on the business as hitherto carried 
on by,Mesers. A. W. Tait & Arthur Whittaker as receivers and 
managers. All accounts owing will be remitted in due course by 
the company, who will now issue all orders for goods required. 


Trade Announcements.—Mesers. Harris, Lee & Co., of 
165, Queen Victoria Street, E. O., and Johannesburg, inform us that 
for the more convenient working of their business they have con- 
verted it into a limited company under the style of Harris, Lee 
and Co., Ltd.,” registered under the Companies’ Acts of the Trans- 
vaal. The management will be as heretofore, the partners having 
become directors of the new company, and holding the bulk of the 
interest. The company holds, amongst others, the sole agencies for 
South Africa for Messrs. Crompton & Co., Ltd., the Bt. Helens 
Cable Co., Ltd., Perfecta Seamless Steel Tabe Co., Ltd., Electric 
and Ordnance Accessories Co., Ltd., Evershed & Vignoles, Ltd., 
C. J. Thursfleld & Co., Zurich Incandescence Lamp Co., Gilbert Arc 
Lamp Oo., and the Bastian Meter Co., Ltd. 

The Rhodes Electrical Manufacturing Oo., Ltd., announce that 
Mr. P. A. Paris is now their sole representative for Manchester, 
including the counties of Cheshire and Lancashire, for the sale of 
their direct and alternating current motors. His address tem- 
porarily is at 42, Yarburgh Street, Alexandra Park, Manchester. 
This appointment is consequent upon the company’s increased 
business in the district. 

Messrs. В. N. Wolff & Oo., manufacturers of electrical goods, of 
Wevelinghoven, announce that from April 1st their offices will be 
removed to Beuel- , on the Rhine. 


Owing to increased business, the Electrica] Engineering and 
Maintenance Co. have removed from 5, Eastcheap, to 49, Lime 
DIR E.C., and all letters should be sent there on and after 20th 

st. 

Messrs. Vicarey & Co., of 91, Foregate Street, Stafford, who have 
for the past two years been laying themselves out as experts on 
storage batteries, are now prepared to undertake the general super- 
vision of batteries, including analyses of acids, water, бе. Mesers. 
Vicarey are issuing a pamphlet giving full particulars of the ground 
they cover, with scale of fees, &c. 


Dissolutions and Liquidations.—A meeting of the 
Porcelain Electrical Fittings Co. is to be held at Hanley on April 
20th е a report of the winding up by the liquidator (Mr. Т. W. 
Hayes). 

Mr. James Todd, the liquidator in re Peter Pilkington, Ltd., 
announces that he has, with the unanimous approval of the 
Committee of Inspection, entered into a provisional contract 
for the sale of the company's assets. This contract came before the 
Court for approval the otherday. Under the contract the creditors’ 
claims are dealt with by the payment of a cash dividend of 10s. in 
the £, and the issue of preference shares in a new company to be 
formed for the remaining 10s. in the £. Upon the matter coming 
before the Court, it was suggested that it would be necessary for 
the individual creditors to unanimously accept the terms offered, 
owing to part of the consideration, including the issue of shares. 
A meeting of creditors was, therefore, to be held at Preston 
yesterday. Under the contract entered into, no costs of the 
liquidation will fall upon the creditors, the whole of such costs 
being provided for under the agreement for sale. 

A petition by a creditor for winding up the Acetylene Gas and 
Electric Smelting Co, Ltd., is to come before the Courts on 


March 21st. ре 
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The British Electric Separating Co., Ltd., is winding up volun- 
tarily with Mr. J. F. Harvey, of 3—5, Goat Street, Swansea, as 
liquidator. Creditors must send notes of claims, &c., to Mr. Harvey 
by April 24th. There is a further notice in the same issue of the 
London Gazette, in which these facts are announced, to the effect 
that a meeting of the company is to be held at 17, Wind Street, 
Swansea, on April 13th, to hear an account of the winding up from 
the liquidator, Mr. R. Phillips Pike. 


Book Notices.—“ Journal of the Institution of Elec- 
trical Engineers.” No. 170. Vol. 34, Part I. February, 1905. 
London: E. & F. N. Spon, Ltd. бе. 

* British Standard Specifications for Structural Steel for Marine 
Boilere.” Report by the Engineering Standards Committee. 
London: Crosby Lockwood & Son, or the Committee. 2s. 6d. net. 

" Bteam Turbines; with an Appendix on Gas Turbines and the 
Future of Heat Engines.” By Dr. A. Stodola. Translated from 
the German by Dr. Louis C. Loewenstein. London: Archibald 
Constable & Co. New York: D. Van Nostrand Co. 21s. net. 

“ Fire Tests on Glass.” ' Red Book" of the Committee, No. 91: 
" Electro-Glazed Casements by the British Luxfer Prism Syndicate, 
Ltd, London." London: The British Fire Prevention Committee. 
2s. 6d. 

“ Radium, and All About It." By В. R. Bottone. Second edition. 
London: Whittaker & Со. 18. net. 

*" Constitution and List of Members of the American Society of 
Civil Engineers.” February, 1905. New York: By the Society. 

West Australian Mining Industry.” Issued as a special edition 
. of the Australian Mining Standard. Obtainable in London from 
the Agent. General for Western Australia. 5з. 

" German Technical Words and Phrases: An English-German 
and German-English Dictionary.” By C. A. Thimm and W. von 
Knoblauch. London: E. Marlborough & Co. 28. 6d. and 3s. 6d. 


Germany.—A company has just been formed in Berlin 
with a capital of £50,000, to be known as Die Electro-Stall Gesell- 
schaft, to acquire and develop the German rights in tbe Heroult 
process for the electrical production of iron and steel. 


Catalogues, Lists, &c.— The British ELECTRIC PLANT 
Co. LTD., Suffolk House, E.C., have sent us a picture card illus- 
trating one of their generating sets suitable for ship-lighting, 
&c., of which they make a speciality. | 

Messrs. JOHNSON & РнигтлрРв, Old Charlton, Kent, have issued a 
new price list of toeir electric cables and wires, а copy of which we 
have received. The necessity for this new list is stated to be owing 
to ге advances іп the prices of electrolytic copper and pure Para 
rubber. 

A leaflet has come to hand from Mesers. ReAvELL & Co., LTD., 
Ranelagh Works, Ipswich, which illustrates and describes their 
fixed and portable duplex motor-driven air compressors, which 
they manufacture specially for work in electricity stations. These 
bave a capacity of 18 cb. ft. of free air per minute, and are driven 
by semi-enclosed motors of from 14 to 2 н.р. The machine is 
designed for delivery pressures up to 30 lb. per вд. in., and the 
motors with starters, if desired, are supplied to suit any voltage. 

MESS. E. Goosens, Pork & Co., Hythe Road, Willesden Jurc- 
tion, N.W., have sent us a small price list of their “Pope” 
incandescent electric lamps. 

We have received from Messrs. J. H. Hormes & Co., Portland 
Road, Newcastle-on-Tyne, a brochure illustrating and describing 
the Holmes-Clatworthy " system of driving newspaper printing 
machines. At the present time there are over 100 equipments at 
work or on order, aggregating over 3,000 n P., and in London news- 
paper offices alone there are 46 (quipmente, which testifies to the 
popularity of the system. 

Messrs. MicHAEL Pat & Co., Parliament Mansions, Westminster, 
S.W., have sent us a pamphlet relating to the Hult ” rotary steam 
engine, for which they act as sole agente. 

MrssBs. WiILLANS & HoBINSON, Lrp., Victoria Works, Rugby, 
have sent us a pamphlet entitled “The Economy of the Willans 
Engine." In it are given particulars of steam trials at Poplar and 
Blackbarn electricity works, and at a cotton mill and a paper mill; 
also of a test with a Willans single-acting engine with varying 
degrees of superheat. 

We have received from Mussns. GEL & Lanas, Vulcan Works, 
724, Bt. Thomas's Street, S.E., а copy of their new catalogue of 
Ward-Leonard field rheostats, motor starters and circuit breakers, 
which has been considerably extended in scope. In addition to the 
well-known patterns, the following new apparatus is included :— 
High resistance fleld rheostats for variable speed motors, solenoid 
controlled motor starters, automatic pressure regulators, lift con- 
trollers, and motor atarting panels of various types. 

The Epson amp Swan Unrrep Егкствїб Ілент Co, Lrp., 
Ediswan Buildings, Queen Street, E.O., have sent us copies of 
leaflete, just issued, illustrating and pricing their new fancy glass 
shades and globes; terminal type high-voltage fuseboards; and 
their button switch, with an adaptor, giving a single cord pull 
for both on and off positions. 

From the Ввгтівн WESTINGHOUSE ELECTRIC AND MANUFACTUBING 
Co., Lr»., Norfolk Street, W.C., and Manchester, a set of the com- 
pany’s catalogues, contained in a neat cloth-covered file, have come 
to hand, which deal in some detail with their apparatus. The 
relays described in Вес. 1 have been designed to meet practically 
all conditions of both ao. and ро. working. Integrating watt- 
meters are dealt with in Becs. 5 and 6; Bec. 15 is devoted to oil 
switches and circuit breakers for use with pressures up to 33,000 
volts, several being shown. Sec. 16 covers D.o. shunt and 
юр тош motor starting rheostats. 

е have received from the Exzoratoat Co., LID., Charing Oross 


Road, W.C., a new price list of electric lighting wires and cables, a 
pamphlet describing their ampere-hour motor meterr, and sheets 
relating to Nernst lamps, types B and D, and toa double tariff meter, 
which, with a cyclometer counter to work with same, is claimed to 
render a mistaken reading impossible. 

The Electric & Ordnance Accessories Co., Ltd., have a new 
telephone catalc gue, of 112 pages, at present in the printers’ hands. 
This will be ready for distribution in the course of 3 or 4 weeks. 
Copies will be sent to any persons in the trade who make 
application. 


New Johnson-Lundell “Perfected” Motor.—We 
are informed that the Johnson-Lundell Electric Traction Co., Ltd, 
have now completed their works at Southall, Middlesex, and are 
putting on the market a new type of motor, specially designed for 


use in the direct driving of machines of all kinds, from tramcars 


and railway coaches to pumps and machine tools. Particular atten- 
tion has been given to the question of speed regulation, to facilitate 
the individual driving of machines. The dimensions and weight have 
been reduced by the use of laminated field magnets carried ina 
frame of novel design. As regards speed regulation, three classes of 
motor are made: ordinary variable speed series type; standard 
single-speed shunt type; and a new standard shunt motor having the 
speed variable in the ratio of 3 to 1 by field regulation alone, which 
the company designate as а “ multiple-speed " motor, on the ground 
that it is not a ‘‘ variable-speed” machine. The last-named point 
is purely a matter of definition, aud apparently the company’s 
definition of the meaning of variable speed is a peculiar one. 
A new brush is used on these motors, in which the functions 
of collecting and commutating the current are separated, the 
brush consisting of two independent sections, one of hard 
and the other of soft carbon, of which the latter leads; 
it is claimed that superior commutation and reduced wear 
of commutator and brushes are thus obtained. Numerous 
other improvements have been introduced into the design of the 
motor, and we hope at an early opportunity to give further details 
of its construction. In the meantime, we congratulate the com- 
pany on the inauguration of their works, which we bope will always 
be kept busy. 


LIGHTING AND POWER NOTES. 


Aldrington.— The Hove T.C. has issued а notice 
that it will shortly be prepared to supply energy for lighting, 
motive power, &c., to the district at the following scale of charges: 
—74. per unit for so much of the supply during each half-year as 
shall be equivalent to the use of 1824 hours of tbe maximum 
demand, and 4d. afterwards. 


Ashton-under-Lyne.—The Board of Guardians of the 
Ashton Union has been considering the advisability of installing 
its own generating plant for the electric lighting of the new 
Workhouse Infirmary and Nurses’ Home, and has requested Dr. 
W. G. Rhodes, of Manchester, to report upon the question. 


Barking.—Last week a L.G.B. inquiry was beld into the 
application of the U.D.C. for sanction to borrow £8,500 for electric 
light extensions, which include a new boiler, pumps, steam gene- 
rator, switch gear and travelling crane. — 


Birkenhead.—At a recent meeting, the Tramways Com- 
mittee passed a resolution that no purt of the coat of lighting tne 
lampson the centre tramway poles should be charged to the tramways 
undertaking. This gave rise to discussion at the last meeting of the 
T.O. An amendment that the resolution be not confirmed was 
moved, but the matter was referred back to the Tramways Com- 
mittee. The Watch Committee, as the lighting authority, is 
obtaining benefit from the present arrangement, and pays nothing 
for the privilege of using the poles. 


Bradford.—The Finance and General Purposes Com- 
mittee has abandoned the idea of calling in an expert to advise on 
matters connected with theelectricity works. 


Bromley (Kent).—The T.C. has decided to take no 
steps at the present time to exercise the right to resume possession 
of the electric light undertaking. The optional time expires on 
Beptember 2nd next, and the Council bas the option to purchase at 
the end of every seven years. 


Burnley.—The T.C. has been recommended to reduce 
the charges for energy as under:— Lighting, from 4d. per unit to 
Jjd.; motive power and heating, from 3d. for the first hour, to 12d. 
and 14. afterwards; public lighting, from 3d. to 14d.; tramways, 
from 144. to 145d. In spite of these reductions, it is estimated 
that the profits of the undertaking will be about £4,000 next year. 


Camborne.—Messrs. Edmundson's travelling electrical 
exhibition, under the auspices of the Urban Electricity Supply Oo., 
was opened at Oarn Brea last week. The total proceeds were to be 
handed over to the Miners’ Hospital. 


Cannock.—The U.D.O. has decided to take steps to 
secure the insertion of a clause in the Shropshire and Wo 
Blectrio 1 Bill, in order to uard its interests in respect 
to the lighting of the district by electricity. 
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Cheltenham.— In pursuance of a resolution passed last 
November, to endeavour to reduce the cost of production of electrical 
energy, the Lighting Committee bas instructed the borough elec- 
trical engineer to prepare and submit full particulars as to those 
employed in the electrical department, the duties of each, and his 
salary or wages. 


Ceylon.—The Ceylon Budget for 1905 contains the 
following votes for electric fans and lights in various Government 
offices -— Registrar-General’s office, Rs. I, 345; Public Works depart- 
ment, Rs.805; Surveyor-General's office, R$.715 ; Administration 
Block, General Hospital, Rss. 5, 313; audit office, Rs. 1,078; Royal 
College, Rs.340; and General Post Office, Rs.3,000, 


Continental — Notes,.—GrxnwaANv. — The municipal 
authorities of Forst (Lausitz) have voted the expenditure of a sum 
с £27,500 for the establishment of an electricity works in the 

wn. 

ITALY.—A concession has been granted, fora plant to be put down 
to utilise the water power of the River Degano at Rio 8. Michele, 
for generating electrical energy for the operation of the projected 
railway from Piano Fortis to Villasantina. 


Dalkeith.—-The electric lighting of Dalkeith was com- 
menced on the 11th inst. In all, 27 ато lamps have been provided. 
The generating station, is in Croft Street, and the supply of 
electricity is by a low pressure direct current three-wire 
system. Messre. Compton & Co. аге to charge the Dalkeith Town 
Council 3d. per unit for lighting, though they have entered into а 
lower-priced contract with the Municipality for the energy for 
pumping at Bridgend. The price to consumers is 6d. per unit for 
lighting and 3d. per unit for power, with reductions to large con- 
sumers. 


Enniscorthy Asylum.—The final inspection of the 
electrical installation took place recently. The lighting of 
the buildings is arranged in 14 different sections, and in case 
of fire or accident, only one of these could be affected. An electric 
fire pump is also installed. The buildings are wired for 780 lights, 
which take 40 H.P., an extra 25 н.р. being required for pumping and 
power. 


Glasgow.—The Corporation electricity department has 
issued new wiring rules, the principal alteration is that dealing 
with the bonding and earthing of metal-sheathed conductors and 
metal tubes and conduite. The T.C. now most distinctly insists that 
all metal tubes into which insulated electric wires are pulled must 
be connected together by means of properly screwed sleeves or 
couplings, or securely soldered together so as to form a permanently 
continuous conductor from end to end of the system. In addition, 
where iron pipes are used for protecting insulated electric con- 


ductors, it is necessary always to keep these iron pipes clear of gas . 


pipes by means of a distance piece, and special attention is drawn 
to the fact that this distance piece must always be fixed securely in 
position. There is a slight addition to the rule concerning the 
insulation of paper and jute-covered cables, and the undue use of 
fiexible on installations is discouraged. Bare terminals on motors 
and accessories connected therewith are also prohibited. 


Gorleston.—On March 7th, а cable was laid across the 
river, connecting Yarmouth and Gorleston, for electric lighting, 
power and traction purposes. 


Gravesend.—A loan of £4,814 for mains extensions has 
been applied for by the T.C. ý 


Higham Ferrers.—The T.C. has received from the 
B. of T. an intimation that a private company is applying for a 
prov. order for B. L. in the district, the promoters having asked the 
board to dispense with the Council's consent. 


Kadia.—Catcutta.—The local electricity supply com- 
pany has just revised ite tariff by the introduction of rebates. 
Nominally, the charges for lighting stand as before, at 8 anoas per 
unit, as against 4 annss for power. By paying in cash within 15 
days of the posting of the bill to the consumer, a rebate of 1 anna 
per unit, off the lighting rate only, will be granted. Subject to bills 
being paid within the period mentioned, additional will accrue on 
the aggregate consumption for the year. No rebate is granted to 
lighting consumers of under 15,800 unite; over this amount the 
rebate is 2) per cent., increasing until 130,000 units are consumed, 
when the rebates will amount to 471 percent. For power users, the 
scale of rebates begins at 3,000 units, which secure a rebate of 1 per 
cent., which increases until 100,000 units are consumed, when the 
rebate is 50 per cent. 

Lanors.—A new erecting shop, to be electrically driven, is to be 
put in hand at once for the use of the North-Western Railway. 

Boxusay.—OConsiderable progress has been made by the Brush 
Co. with the installation of the electric light for the town. The 
licence for carrying on the work has been approved by the muni- 
cipality and the local Government, but until the Indian Govern- 
ment sanction is obtained further operations are suspended ; it is 
expected, however, that the supply will be available at the end of 
this montb. The number of applicants for supply to date is about 
sufficient to lead up the present plant. The company make no 
charge for connecting premises if the total length of service main 
does not exceed 60 ft.; in cases where more that 60 ft. of service 
line is required the licensees lay free of charge, such length not 
exceeding 100 ft. as is required to: be laidioutside the consumer's 


premises, but excess over this must be paid for. The company 
reserves the right to fix the position of entry of the supply cable. 

BANGALORE.—The works for tbe installation of electric lighting 
in the Cantonment and City are in progress. Three substantially 
built structures, to be used as transformer stations, have been already 
constructed —one near the Mayo Hall on the South Parade, one near 
the Victoria Hospital, and the other near the goods shed of the 
Madras Railway. The wrought-iron posts for conveying the trans- 
mission lines are being fixed. The power from the Cauvery Falls 
will be switched over from the main line to the Bangalore con- 
nection, from the transformer house at Kankinhalla, a distance of 
18 miles from Bangalore. The transformer housesin Bangalore will 
be in charge of superintendents at Rs. 300 each. Two native 
gentlemen who have been sent to America by the Mysore Govern- 
ment to be trained as electric operators, are expected to complete 
their course and return in April next, when they are likely to be 
appointed assuperintendents. The whole of the machinery has not 
yet:arrived, but the installation is expected to be in working order 
some time in June next. 


King's Lynn.— In order to encourage the use of electri- 
city, the charge for heating and cooking purposes has been reduced 
to 14d. per unit, with 1s. per quarter meter rent. 


London.—CaMBERWELL.—The accounts of the County 
of London Electric Supply Co., Ltd., for the year ending December 
3186, were reported on by the B.C. Finance Oommittee recently ; 
the Committee is still dissatisfied, because it cannot compel 
the company to show independent allocation of the latter's 
expenditure relating to the borough. The L. C. O. support the 
B.C. in its endeavours to obtain “redress” in this matter, but the 
B. of T. state that it cannot see its way to grant the request of the 
Council. The Finance Committee has, however, just passed the 
following resolution :—“ That the company be requested to show in 
its statement of accounts, a se te allocation so far as this borough 
is concerned, and that the B. of T. direct that this information shall 
be furnished. 

Вт. PARCRAS.—T'wo small balancing stations for the p ee of 
maintaining the pressure of supply in the West Hill and Maldon 
Road districts are to be provided. The estimated cost of furnishing 
the balancers with switchboards and all connections is £350 each. 

SouTHWAREK.—A letter to the B.C. from the secretary of the 
County of London Electric Supply Oo., offering to supply energy 
at 2d. per unit for public lighting, bas been referred for considera- 
tion to the General Purposes Committee. 

MARYLEBONE.—On 14th inst. the borough accountant 
that an account of the Metropolitan Electric Supply Co. for capital 
expenditure during December last, amounting to £3,208 14s. 6d., 
had been received. He recommended a payment on account of 
£2,800, leaving a balance of £408 odd to be dealt with subsequently. 
He drew attention to the fact that the company һай for the first 
time brought into account acharge forsupplying and fixing maximum 
demand indicators during the past year amounting to £395. He 
‘believed this expenditure could be successfully objected to. With 

to the November expenditure, a sum of £500 should also be 
withheld. Mr. Wright advised this, and it was necessary also that 
the price of the meters here should be considered. The E.L. 
Committee approved these recommendations. 

WoorwicH.—The B.C. bas resolved to expend £1,598 on the 
erection of 49 additional public electric lamps. . 


Loughborough.—As an experiment, the T.C. has been 
recommended to light the Market Place by electricity. | 

The Corporation has decided to supply motors, &., on the hire- 
purchase system. 


Luton.—The Т.С. has applied to the L.G.B. for a loan 
of 0000 for the provision of additional plant at the generating 
station. 


Macclesfield.—Another deputation from the T.O. waited 
upon the B. of T. on March 7th, relative to the extension of the 
prov. order for electric lighting. At the same time Messrs. Foote 
and Milne, Ltd., who bave asked for the revocation of the order, 
attended to explain the grounds for their request. The proceedings 
were private, bat the Council hopes to receive an айса of a few 
months to prove its bond fides in the matter. 


Montreal—The Yorkshire Daily Post correspondent 
says an English syndicate has recured control of the Montreal 
Power and Light Co., which has a practical monopoly of the elec- 
trical power supply of Montreal The Englishmen completed 
yesterday the purchase of 20,000 shares of the Corporation stock, 
which gives them a majority holding. The deal is one of the largest 
of its kind that has occurred in Canada for a considerable period. 


Newport (Mon.).—On the recommendation of the 
borough electrical engineer, the Electricity and Tramways Oom- 
mittee has resolved to obtain sanction from the L.G.B. to borrow 
а sum to cover the cost, about £2,500, of extending the condensing 
и at the electricity works, and a further sum for mains exten- 

ons, &c. 


Ormesby.—The U.D.C. on March 9th received from the 
Oargo Fleet Iron Co, Ltd., an offer to supply energy in bulk 
5 1d. per unit, and a Committee was appointed to consider the 
offer. 


Ossett.—The T.C. on Monday decided to have plans and 
estimates prepared for the erection of an E.L, and power ¿tation in 
connection with the refuse destructor, 
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Penarth.—The Council recently considered a report 
presented by the surveyor in respect to the lighting of portions of 
the town with gas or electricity. A tabulated statement was in 
favour of Welsbach lights. It was decided to adopt this 
system, and call on the Penarth Electric Lighting Co. to remove 
ita standards. 


Port Elizabeth (C.C.).—We understand that a private 
Bil is to be introduced into the Cape Parliament during the 
ensuing session, to authorise the T.C. to construct the necessary 
works for the supply of electrical energy for lighting and power 
purposes. 


Redditch.—The U.D.C. has decided not to accede to a 


petition from local manufacturers, asking that small users of energy 
for motive purposes should be supplied at the same price as the 
large users, viz., 1d. per unit, instead of 2d. per unit as at present. 


Shrewsbury.—The T.C. on Mondsy sanctioned an 
expenditure of £5,295 for extending the electricity works. 

lf necessary, the Bill of the Shropshire and Worcestershire 
Electric Power Co. will bs opposed. 


South America.—The directors of the Bahia Blanca 
N.W. Railway have been granted permission by the shareholders, to 
put down an electric power plant at Bahia Blanca for their own use. 
The public may also eventually be supplied with energy. 

The Municipality has informed the Buenos Ayres Electric Tram- 
way Co. that if it does not comply within a certain period, with the 
terms of its concession as regards the free lighting of certain streets, 
fines will be imposed.— Review of the River Plate. 


Southampton.—The T.C., at its meeting on Wednesday 
last week, approved of the recommendation of the Electricity 
Committee to reduce the price of electricity for lighting purposes 
from 454, to 4d. per unit. Further, to encourage the use of lighting 
in cellars and back premises, excluding window and outside lighting, 
a special low rate of 3d. per unit is offered by separate meter. The 
price for energy to the Tramways Department, for the ensuing year, 
is to be 2d. per unit. It may be noted that the Electricity Com- 
mittee supply and maintain all the tramway feeders up to the 
section boxes for this inclusive price. Anamendment that the price 
of energy for the tramways should be lid. instead of 2d. was 
rejected, only seven voting for it, and 41 against it. 

The price of energy for traction purposes may seem somewhat 
high as compared with other towns, but Mr. Street, the borough 
electrical engineer, evidently does not intend that the Tramways 
Department shall be exploited at the expense of the lighting con- 
sumer. 


Sunderland. — The Town Council, on the recom- 
mendation of the Electricity and Lighting Committee, has decided to 
reduce the price of energy supplied to the Tramways Department as 
from April 186 next, from 18d. to 121. per unit, and from the same 
date the price to lighting consumers will be reduced from 5d. to 
41d. per unit, with discounts, on the flat rate, and on the maximum 
demand from 5d. and 23d. to 444. and 24d. per unit, it offers an 
alternative price to small long-hour motor consumers of 24d. for one 
hour per diem daring summer and the first two hours during winter, 
and 13d. for all energy conaumed thereafter. It was stated that these 
reductions were the first benefit the town would derive from the 
policy of the Committee in providing energy for the shipyards. 
There was a very large increase in units sold, which it is expected 
during the next year will total over 5,000,000, and it was owing 
to the reduced average standing charges that the Committee was 
now able to give consumers the benefit. 


Swindon.—The T.C. has reduced the price of energy as 
follows :—Lighting, flat rate, from 5d. per unit to 4d.; maximum 
demand system, capital charge to be reduced from £7 108. to £6 
per Kw.; power, from 23d. per unit to 2d., the Council reserving 
the right to charge 4d. per unit for energy used between 5 p.m. 
and 10 p.m. in the winter months; street lighting, 25 per cent. 
larger lamps to be fixed at the present charges; arc lamps reduced 
from £17 10s. per annum to £16 10s.; meter rents, consumers to ba 
allowed one meter free of charge for the equivalent of every 180 


lamps connected for lighting or power; energy for tramways reduced . 


from 24d. to 2d. per unit. 
The Council has also decided to ‘let out on hire and hire-purchase 
motors and apparatus cannected therewith, and arc lamps. 


Swinton and Pendlebury,—The U.D.O. has decided 
to apply for a loan of £7,683 for the electricity undertaking. 


Whitby.—The U.D.C. has arranged with the General 


Electric Co. for a supply of motors for sale on the hire-purchase 
system. | 


Whitwood.—In the prov. order for E.L. applied for by 
the U.D.C., the B. of T. has inserted a clauseauthorising the Council 
totake energy in bulk from the Yorksbire Electric Power Co. 


Hungary,—A service of electrical omnibuses, taking their 
energy from an overhead conductor, has recently b3en established 
between Pograd and Tatrafured, Hungary. 


TRAMWAY AND RAILWAY NOTES. 


Aberavon.—The В. оѓ T. has appointed Lieut.-Col. E. 
Druitt, R.E., to hold an inquiry on March 15th with respect to the 
Tramway Provisional Order, for the purpose of determining whether 
the consent of the Glamorgan County Oouncil ought to be 
with and the provisional order made. The Corporation has resolved 
to support the amended scheme. 


Beckenham.—Oor local correspondent writes :—‘ The 
B.E.T. Co. bas had to fight some hard battles with local authorities, 
but for a short length of line the contest at Beckenham has given it 
more trouble probably than has any other ‘extension’ which it 
has endeavoured to tackle. Four years ago the company turned 
its attention to this neighbourhood, and proposed an extension 
which would join up the Croydon line at South Norwood, and 
would run through Penge and Beckenham to Bromley. The Urban 
District Councils in these districts combined to oppose the scheme, 
but the Bromley portion of the line was abruptly abandoned, and 
Penge backed out from the joint opposition and made terms with 
the enemy. Beckenham still opposed, and so strong was the oppo- 
sition that the company had to withdraw that portion of the line 
from its Bill while it was in the Committee stage; but the follow- 
ing year saw another Bill promoted to take in Beckenham, and in 
order to keep out the company, the Council decided to promote a 
Bill for its own tramways. The company still negotiated with the 
Council, and, as a result, the latter at length came to an 
arrangement by which, at the expense of the company, it 
was to be allowed to take its Bill through Parliament, a 
measure asking for many additional privileges in connection with 
local government which bad nothing at all to do with trams, and 
to subsequently lay an electric tramway and lease it to the com- 
pany for a period of 30 years. This line ran only half-way through 

enham (14 miles), and during the 30 years the company was to 
pay to the Beckenham Council a sum of not less than £68,000 ; this 
included rent of the line and costly widenings in the Beckenham 
High Street. Amongst other things, the company was to give the 
Council the option to supply current for the Beckenham and also 
the Penge trams, and was to hand over the concern at the end of 
the 30 years in good working order, and was also to give special 
terms for any extension which the Beckenham Oouncil was at 
liberty to oppose. So good were the terms that the Council mis- 
trusted its own deal, and insisted upon the soundest security for 
the due carrying out of the agreement. The negotiations on this 
matter were unduly prolonged, and the company made no secret of 
the fact that it would like to get out of its agreement, giving 
as its reason that the Council was not unanimous on the question, 
and that endangered the successful working of the scheme. 
Suddenly the Council discovered that these negotiations had been 
prolonged to an extent that made it doubtful whether it could 
complete the tramway in the time agreed upon; bct the company 
gave as security £10,000 worth of second debenture stock, which 
was deposited, and then suggested а conference to consider the 
whole question. In the terms of the agreement, the company had 
the right to propose certain modifications of the scheme, and it was 
the delay in the submission of these modifications of which the 
Council complained. A round table conference was held with the 
directors of the company a few weeks ago, and (presumably as the 
result of this) the Beckenham Council now proposes to tear up the 
whole agreement, and to surrender the fine bargain it has made. 
The excuse given ів that motor-'buses are a more up-to-date form of 
locomotion, but it is plain that this is not the real reason, and it is 
believed that the real cause for the action of the Council is that 
certain engineering difficulties have been 'disoovered, and the 
Council will not be able to complete the line without fighting the 
company in the law courts, and a sum of £50,000 is given as the 
estimated cost of such litigation. The Beckenham Council has 
won every trick in the game up till now, but it looks as though the 
luck has entirely changed. The matter is now in abeyance for the 
ratepayers to express an opinion.” 


Belfast.—The strike among the labourers employed on 
the reconstruction of the tramways has been settled. 


Blackpool. — The question which was to have been 
referred to Parliament, of running powers over the Black 
borough tramways, required by the Blackpool, St. Anne's and 
Lytham Tramways Co., has been settled by ‘agreement. Running 

wers will be granted, on terms. Notice has consequently 

en given for the withdrawal of the Bill now before 
Parliament. 


Caledonian Railway Co,—At the half-yearly meeting 
of the shareholders of the above company, held in Glasgow on the 
14th inst., the chairman, in referring to the decreased passenger 
revenue, said that the loss was largely attributable to the extension 
of the Glasgow tramway system beyond the bounds of the city. He 
held that this was not a legitimate form of municipal enterprise 
Apart from the fact that the Corporation was utilising the credit of 
the city (in which the company was the largest ratepayer) for the 
purpose of competing with the undertaking for the conveyance of 
passengers. The effect of these tramway extensions was that the 
Corporation was offering inducements to the population of Glaszow 
to reside outside the bounds of the city, thereby reducing the assess- 
able value of the city, and increasing the ever-growing burden of 
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taxation on those whose works and property remained within the 
city. If this policy were persevered in, it was likely to result in а 
serious injury to the tramway service within the legitimate area of 
operations. 


Darlaston.—A letter has been received by the U. D. C. 
from the Board of Trade intimating that the licence for the use of 
the overhead system of electric traction on the tramways of the 
South Staffordshire (Lessee) Co. has been renewed for 12 months. 
16 was also intimated in the same letter that the secretary of that 
company has expressed fnll appreciation of complaints made by the 
Council, and, therefore, the estimates are being prepared for the 
renewal both of the track and equipment. 


Dartford.—It is said that the U.D.C. has arranged a 
loan of £93,000 for the construction of tramways linking the town 
with London, 17 miles distant. 


Electric Railways.—In the Commons on Tuesday, 
Mr. Weir asked the Secretary to the Board of Trade whether, 
having regard to the fact that the North-Eastern Railway Co. had 
electrified a portion of their system without obtaining specific 
statutory powers, he proposed to notify other railway companies in 
the United Kingdom of the irregularity of such a course. Mr., 
Bonar Law in reply, said that the Board of Trade was not prepared 
to say that the North-Eastern Co. had been guilty of апу 
irregularity, and it saw no necessity, therefore, to call the attention 
of the companies generally to the course adopted by that railway. 
Up to the present time 28 accidents had occurred from the use of 
electrical power on this railway. The Board of Trade was not 
' aware whether compensation had been paid by the railway company 
in each case. An inquiry had been held into the accident to Alice 
Maughan, but the Board of Trade had not yet received the 
inspecting officer's report. 'The railway company had carried out 
the recommendations of the inspecting officers in so far as they had 
been made at present. 


East Ham.—The T.C. has received sanction from the 
B. of T. for the borrowing of £3,125, for the purchase of five addi- 
tional electric tramcars. 


Handsworth.—Colonel Sir Colin Scott Moncrieff, the 
referee appointed by the B.T. to determine the value of that part 
of the undertaking of the City of Birmingham Tramway Oo., which 
is in the Council’s district, and which the Council desires to 
purchase, bas given his award. If the U.D.C. is required by the 
Act to pay for 12 engiues and 11 carriages, the purchase price is 
£14,776; if only required to pay for five engines and five carriages, 
£11,705 ; and if not required to pay for any engines and carriages, 
£9,406, the Council to pay the company's costs. The Council 
contends that only five engines and five carriages are to be taken 
over. 

The Tramways Committee will ask the Council to direct that the 
opinion of the High Court be obtained upon the questions raised by 
the referee's award. 


Haddersfield.— Through their union, the tramway 
employés have applied for a week's holiday annually, and for extra 
payment for Sunday labour. The Committee has decided not to 
grant the holiday in view of the fact that the department is 
dependent upon the rates for assistance, and the request in regard 
to Sunday labour has been postponed until the trams are self- 
supporting. 


India.—Coonoor.—A Calcutta newspaper says that for 
some time past the Madras Railway authorities have been carrying 
out test works in the Coonoor Ravine, to ascertain if sufficient water 
can be obtained in that locality throughout the year for the produc- 
tion of electrical energy for railway traction. 


Kilmarnock.—The T.C. has agreed that the line from 
King Street Church to Ricarton be doubled, ata cost of £3,200. 


London United Tramways.—Messrs. J. G. White and 
Co., Ltd., have just booked an important contract with the London 
United Tramways to the tune of about £165,000. The work com- 
prises two distinct sections. The first is in Kingston, Burbiton, 
Malden and Wimbledon districts. The total route length of this 
line is about 104 miles, and tbe length of single track is 
about 18% miles. The second eection is in Hanwell and 
Brentford, the route length of these lines being about 23 
miles, and the length of single track 54 miles. The type of 
construction of the track is particularly strong, and consists 
generally of No. 3 B.S. rails, with cross girders spaced 9 ft. apart 
throughout, and the joints are supported by anchors of H section, 
secured to rails with bolts and clips. The concrete underbed is 
6 in. thick, finished off with a Jayer of 1 in. fine concrete, and over 
this a floating coat of 1 in. cement and sand to form bed for wood 
paving. The paving throughout is of Jarrah wood, finished, in the 
Kingston section, with an edging of granite sette, while in the 
Hanwell and Brentford section, the margins are entirely of granite 
setts. The overhead construction is to be span wire througbout, 
the poles being 33 ft. long, and the ornamental character cf tbe 
remainder of the L.U.T. will be preserved on the new tections. 


Thetrolley wire will be 2/0 B. and B. gauge grooved copper wire, 
which will be supported by mechanical ears, The height of the trolley 
wire above rail level will be 23 ft., which is greater than is usual, 
owing to special London conditions. 


London,—In connection with the sale of its undertaking 
to the L.C.C., the Woolwich and South-East London Tramways Co. 
claimed £57,206. The Council's valuation was £30,000. As a 
result of arbitration the purchase price has been fixed at £46,152, 
exclusive of harness materials, congumable stores, &c., which it has 
been arranged shall be taken over at a valuation at the date of the 
transfer of the undertaking on March 31st. 


Newcastle-on-Tyne.—At a meeting of the Tramways 
Committee held on the 9th inst., theiquestion of the extension of 
the tramlines from Scotswood Road to Scotswood Bridge, and also 
from Ridley Street to Clarence Street, Bhieldfield, and thence to 
Jesmond Road, was considered. Some estimates for the work had 
been submitted. The electric work was put down at £5,549, if 
side poles were used in the case of Scotswood Road (£1,526 for 
cables and £4,023 for overhead work), but no cables would be 
required for the Ridley Street section, as it would be fed direct 
from Jesmond Road. If centre poles were used in the case of 
Scotswood Road, the cost would be reduced to £5,235. The city 
engineer estimated that tbe cost of the track for the Scotswood Road 
extension would be £17,170, and for the Ridley Btreet extension 
the cost of the track would be £12,540. After some discussion the 
Oommittee recommended the Council to carry out the Scotswood 
extension, and leave the Ridley Street proposal over for the 
present. | 


New South Wales.— The report of the Railway 
Commissioners for the quarter ended December 31st, 1904, says 
that the tramways comprise 1252 miles of line, mostly worked on 
ihe electric system. For the quarter the earnings showed an 
increase of £2,259, but owing to additional charges for relaying, &c., 
debited to working expenses, the expenditure increased to the 
extent of £10,471. The number of passengers carried was 36, 119, 113, 
an increase of 509,908 upon the previous corresponding quarter. The 
revenue earned was £209,926. 


Paisley.—A communication has been received from the 
manager of the Glasgow Corporation tramways, stating that he 
has arranged with the Paisley District Tramway Co. to run the 
city cars to Paisley on and after Monday next. 


Poland.—The Ministry of the Interior has approved 
ne project of converting the tramways in Warsaw into electric 
ines. 


Sunderland.—The dispute between the Corporation 
and the Assessment Committee as to the rateable value of the tram- 
ways and electrical undertaking has been settled. The exact facts 
are :—The Assessment Committee's valuers’ figures on the basis of 
receipts for the year ending March, 1903, of £62,597, wes for land, 
tramways, buildings, machinery, &c., in the Parishes of Sunderland, 


` Bouthwick and Fulwell—gross, £20,150; rateable, £14,129. On 


appeal by the Corporation to the Assessment Committee, these 
figures were reduced to— gross, £18,015 ; rateable, £11,000. Against 
this assessment the Corporation gave notice of appeal to Quarter 
Sessions. Thereupon conferences took place, and the Corporation 
claimed that the assessment should be—gross, £13,650, and rateable 
£5,661. On the 11th inst. the valuers met, and the result of their 
consultations was a settlement on the basis of—gross, £16,411; 
rateable, £7,653. On these grounds the appeals have been with- 
drawn. 


The Paris Metropolitan Railway.—5ome interesting 
figures are given below showing the progress of the Paris 
Metropolitan Railway, of which 33 km. out of a total of 77 km. 
authorised are in use :— 


Number of 

passengers. 

In 1900 (six months only)... 17,680,286 
In 1901 m as S 55,882,027 
In 1902 % ass idi 72,183,028 
In 1903 eee #06 оов eee eee 118,201,772 
In 1904 ss $us к . 140,247,228 
Total ‚ 404,194,341 


During the first two months of the current year over 30,867,700 
paseengers have been carried, giving a probable total for 1905 of 
about 185,000,000. When the question of the exploitation of the 
line arose in 1891, the most optimistic estimates for the No. 1 section 
placed the annual traffic at from 25,000,000 to 30,000,000. In 1904 
about 70,000,000 passengers travelled over this section of the 
line. 


Walsall.—The Tramways Committee has informed the 
Trades’ Council that, having regard to the experience of towns of a 
similar size to Walsall which have experimented with halfpenny 
fares and the financial position of the tramway undertaking, the 
Committee cannot adopt hslfpenny fares or reduce any of tbe pre- 
sent fares. 
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THE BRUSH ELECTRICAL ENGINEERING COM- 
PANY'S “FALCON” WORKS. 


Tue name of * Brush" is one with which electrical engi- 
neers have been familiar from the earliest days of the 
electrical industry. From the time when C. Е. Brush 
devised his complete new system of arc lighting, embracing 
the lamp, the dynamo of unique design, and the automatic 
current regulator, his name has been of world-wide reputa- 
tion, and if the original apparatus are no longer regarded 
as the best available, it is not because they failed to answer 
their purpose, but because, like other pioneer inventions, 
they have been superseded by still better ones. | 

It was in 1879, when the incandescent lamp was still in 
the throes of its birth, that the Anglo-American Brush 
Electric Light Corporation was formed to develop the 
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sion of the business soon rendered it necessary to increase 
the capital of the company, and in 1890 the Falcon Engipe 
and Car Works at Loughborough were purchased ; branch 
establishments were set up in the Colonies and elsewhere, 
and the name of the company was changed to that which 
it now possesses. About this time the Duke of Marlborough 
became chairman of directors; Mr. E. Garcke, formerly 
manager, received a seat on the board, and Mesers. J. 5. 
Raworth and R. P. Sellon were the joint managers. 

The more recent history of the company is doubtless 
familiar to our readers, The company has entered into close 
relations with various other electrical concerns, which alone 
provide an outlet for a large portion of its products. 
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ҮТҮ Road 


A, Traction motor shop; B, Small engine shop; C, Small dynamo shop; D, Shop for traction controllers and resistances; E, Armature and trans- 
former winding shop; F, Caretaker's house; G, Works drawing exchange; Н 


— — — — —— — — — — — — a M — m 


; General offices; I, Staff bioycle house; J, Workmen's bicycle house; 


K, Warehouse; L, Timber store; M, Sawmill; N, Log saw; O, Space for extensions adjoining M.R. Co.'s main line for extra heavy tooling and 
erecting shops; P, Automatic fire pump; Q, Car painting shops; R, Car erecting shop; 8, Pattern shop; T, Tool shop; U, Tool shop smithy; V, 


Brass foundry; W, Sand mills for bress found 
Heavy ereoting shop; C C, Heavy tool shop; 
Electrically-driven foundry blower; II 

Experimental track for testing electrical car equipments; N N, Rad 


Q 
Car drawing office; X 


; X, General stores; Y, Smithy and loco. boiler shops; Z, Power house; А 


» Car paint shop; Y Y, Shop for steel trucks and underframes ; Z Z, Car traverser; A A A, Paint mill; B B B, Midland 


A, Boiler house; ВВ, 


D, Iron foundry; E E, Sand mills; F F, Gas producer tor core stoves; G G, Core stoves; Н Н, 
Cupolas; J J, Space for heavy moulding boxes; K K, Oil and colour stores; L L, Pattern stores; MM 
ius of curve, 35 ft.; О 
Q, Log yard; RR, Log saw; B B, Cross-out taw; T T, Timber stores; U U, Саг body erecting shop; V V, Car wood working machine shop; W 


Д 


О, Radius of curve, 40 ft. ; Р P, Gradient of track, 1 in 143; 


Railway main line; C C C, Brush Co.'s property for future extensions; E E E, Impregnating plant. 


Puan OF THE FaLcoN Works, LOUGHBOROUGH. 


Brush system in this country; manufacturing operations 
were begun at the Victoria Works, Lambeth, which for so 
long remained the centre of the company's activities, Many 
of the earliest electrical installations were carried out by 
the company, which also was amongst the first to attempt 
the public lighting of the City of London, and was, of 
course, the contractor for a large portion of the scheme 
eventually carried out by the present City of London Co. 

In common with other electrical firme, the Brush Co. 
suffered from the depression caused by the Electric Lighting 
Act of 1882; but when the restrictions set up by that 
enactment were removed in 1888, the company, realising the 
brilliant fature before the incandescent lamp, set to work 
with renewed energy ; Mr. W. M. Mordey’s alternators and 
transformers took a position in the front rank of electrical 
plant, and the company acquired ‘a factory in Vienna, from 
which it derived a supply of glow lamps. The rapid exten- 


In 1901 Mr. J. B. Braithwaite, jun., resigned the chair- 


manship of the company, and was succeeded by Lord Vaux 


of Harrowden, who still occupies that position; Mr. W. L. 
Madgen was elected to & seat on the board as managing 
director, and undertook the reorganisation of the Lough- 
borough Works. The remaining directors are Messrs. 
C. 8. B. Hilton, G. F. M. Cornwallis-West, and W. G. A. 
Bond. The secretary and assistant manager is Mr. B. 
Broadhurst, and Mr. A. B. Blackburn was the works director 
up to December, 1904, when Mr. J. J. Steinitz, the chief 
engineer of the company, took his place. The whole of the 
manufacturing business has been transferred to Lough- 
borougb, the old Victoria Works, Belvedere Road, S.E., 
being used only for repairs, storage, &c. 

The Falcon Works cover & large area, bounded on one 
side by the Midland Railway Co.'s main line, and on another 
by the high road from Nottingham to Loughborough; the 
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site includes ample provision for future extensions (see plan). 
Owing to the repeated additions to the original buildings, 
the various workshops are somewhat irregularly distributed 
about the site, The area covered by buildings amounts to 
154 acres. A siding from the Midland Railway runs into 
the works, the heavy goods being carried by this line; the 
site is also in touch with the Great Central Railway. 

The principal manufactures of the company are: car- 
bodies and trucks, dynamos, motors, steam turbines, vertical 
enclosed high speed engines, railway coaches &c. The 
manufacture of steam locomotives is still carried on. 
Tramway motors and controllers, and other accessories in 
connection with traction, form an important part of the 
business of the company, which, in fact, undertakes the 
complete construction and equipment of electric tramways, 
including the laying of the rails and the overhead equipment. 

The Brush electric tramcars are to be found in all parts of 
this country, and in many places abroad ; there is always a 
large number of these in course of construction, or completed 
and awaiting removal, Like other makers of tramcars, the 
company experiences considerable inconvenience through the 
inability of purchasers to take prompt delivery of the cars, 
which occupy a great amount of space, and when we visited 
the Faleon Works recently there were rows of car bodies 


“stacked,” so to 
speak, in the yard 
adjoining the 
offices, awaiting the 
convenience of the 
respective com- 
panies and authori- 
ties for whom they 
were constructed. 
Mainly on ac- 
count of this large 
output of car 
bodies, a heavy stock 
of timber has to be 
kept on hand; in 
fact, the company 
claims to possess 
the largest timber 
stores in England. 
Опе of our views 
shows part of a 
huge pile of rough 
timber; but the 
main timber 
shed is five 
times as large, 
and is provided 
with weather- 
proof screens. 
round the sides: | 


ä 


— —— - shop, which has 


‚ПАВОЕ PLANER. · 


The increase of the company's business led to the erection, in 
1903, of an entirely new series of workshops for the construc- 


ONE OF THE TIMBER STORES8. D 


tion of tramway andjra.iway cars, trucks 
and under-frames, on a site adjoining the 
Midland Railway, together with the 
large timber store already mentioned. 

Dealing first with the engine, dynamo 
and motor departments— which consti- 
tute the most important part of the 
Brush Co.'s manufacturing business, and 
include the departments upon which 
the company's reputation has been 
built up—these, like the car-building 
works, have been divided into two 
portions, owing to the erection of 
extensions apart from the original 
workshops. The latter adjoin the 
car-building shops on both sides, and 
comprise the pattern shop and stores, 
iron and brass foundries, heavy tool 
and erecting shops, boiler and loco- 
motive erecting shop, and power house. 
The new shops are situated at the 
north-east corner of the site, and are 
devoted to the manufacture 
of ср. and AC. 
motors,  dynamos, 
transformers, 
controllers and 
other electrical 
apparatus. 

The iron and 
brass foundries 
afford facilities for 
turning out all the 
castings used in 
the company's 
manufactures, ех- 
cept steel castings, 
and the whole of 
the patterns  re- 
quired are made in 
their own pattern 


recently been ex- 


va ; 
39», 4 tended, and is now 


about 230 ft. long 
and 40 ft. wide. 
Among the tools 
installed. here may 
be mentioned a 
travelling bed 
planing machine, 
: universal cir- 
cular saw, and а 


The company is thus enabled to ensure that none but wood turning lathe which will swing up to 8 ft. in 


properly seasoned , wood is used in car-building. There 
is also a third timber store near the’one illustrated. 


patterns are atored іп a detached building 
adjoining; the block under consideration. The iron foundry 
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covers an area measuring 370 ft. x 40 ft., and is provided with 
2 cupolas, the blast being furnished by motor-driven blowers. 

The heavy tool and erecting shop adjoins the foundry, and 
contains a variety of large machine tools, capable of handling 
every description of work in connection with the tooling of 
engine and dynamo parts. We give 
herewith views showing parts of the two 
long bays into which this building 
is divided. Two large planers, 
capable of taking in work measuring 
10 x 10 x 20 ft., and 8 x 8 x 20 ft. 
respectively, form prominent objects in 
one of the views; there are also 30 
ft. and 20 ft, vertical lathes, boring 
and drilling machines, &c. Amongst 
recent additions to the heavy tools are 
a heavy horizontal borer and a lathe for 
dealing specially with turbine work. ‘The 
former has a main table 20 ft. long and 
6 ft. wide, with power movements 
throughout, and was made by Messrs. J. 
Butler & Co., of Halifax, who are well 
known for this class of machine. The 
lathe, by Messrs. Muir & Co., is of 49-in. 
centres, and will take work up to 23 ft. 
6 in. long; itis triple-gear driven, and, in 
addition to the ordinary saddles, is 
equipped with a special auxiliary rest, 
giving a 10 ft. travel parallel to the axis 
of the work, while it is also provided with 
very extensive taper adjustments for the 
same length. These machines are inde- 
pendently driven by motors, as are also all 
the heavier planers and lathes. In fact, 
the heaviest planer is equipped with two 
motors, so that the power available may be adjusted to meet 
the requirements of the work which is being machined. 

At one end of the erecting shop is the test room, 
adjoining the power house and general stores. Неге a 
complete equipment for testing steam engines and turbines 
and electric generators is provided. Condensers and weigh- 


View or THE Test BED. 


ing tanks for the steam plant are installed, and steam is 
furnished by a battery of five boilers. The testing condensing 
plant consists of a large surface condenser, three-throw 
Edwards air pump, and a circulating pump direct-coupled 
to two double-commutator motors, and is capable of 
dealing with the exhaust steam from a 4,000-Kw. set. A 


resistance frame containing German silver strip resistances, 
capable of absorbing 500 Kw., is provided on a raised, 
gallery, and is connected to a large board fitted with 
switches and plugs for joining the resistances in suitable 
combinations for the output of the generators tested. There 


PowER House: 300-kw. GENERATING SET. 


are also two water resistances capable of absorbing 1,500 KW. 
three-phase, and arranged so as to be readily controlled 
from the gallery. 

One of our views shows the test bed, as it appeared at the 
time of our visit; amongst other plant undergoing trial, 
there were two turbo-generators and a three-crank vertical 
high-speed engine in 
position on the bed. 
The switchboard con- 
trolling the resistances 
is visible in the back- 
ground of this view. 

The power generat- 
ing plant comprises 
four coupled sets of 150 
Kw, each, and one of 
300 KW., all built in 
the company’s works, 
The 300-xw. set is 
illustrated herewith. 
Power issupplied tothe 
whole of the works on 
the direct-current sys- 
tem, at 220 volts. A 
100-KW.  motor-gene- 
rator is provided for 
testing purposes. 

At the time of our 
visit, there were in 
hand anumberof steam 
turbines of the Brush- 
Parsons type, of 250, 
500 and 1,000 Kw. 
There was also an 
inductor alternator of 
1,000 KW. in progress 
for the Corporation 
of Leicester (a repeat 
order to match two. 
similar generators), with a corresponding extension to 
the main switchboard, and a 50-KW. steam-driven exciter; 
eight 500-Kw. oil-cooled transformers, a large number 
of three-phase transformers of 100 and 50 KW., and a variety 
of other machines, &c. | 

(Zo be continued.) 
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x | | 3 situated about 8 km. from Ober-Ammergau (i. e., the line 18 
= MURNAU OBER-AMMERGAU SINGLE- * fed at a! point one-third its length from one end), and: one of 
PHASE RAILWAY. 
К 

THE complete electrical equipment of this railway, which 
> was opened for regular service at the commencement of the 


year, was designed and supplied by Messrs. Siemens- 
Schuckert. It presents several points of novelty and interest, 
as regards both the motors employed and the specially arduous 
nature of the line. 

Murnau is a station on the Partenkirchen branch of the 
Bavarian State Railways, one of the several small lines that 
run from Munich into the picturesque mountainous country 
on the border of the Tyrol known as the Bavarian Highlands. 
Ober-Ammergau is right in the heart of these mountains, 
and the village is, of course, well-known owing to its 
association with the decennial Passion Play that takes its 
name. The new railway will now be able to develop the 
already considerable traffic between the mountains and 
Munich, of regular tourists, holiday makers, peasants, 
hunters, &c., as well as a good business in farm produce, and 
the coaches, as will afterwards be shown, have been specially 
built to meet these requirements. 

The line, which is 23 km. long (about 14 miles), is 
operated on the Siemens-Schuckert patent single-phase alter- 
nating current traction system. The power is derived from the 
‘River Ammer; a stream which rises in the Ober-Ammergau 
Mountains, and running through the Ammerthal discharges 
into the en The line starting from Murnau more or 
less parallels the coach road running west, and skirting the . 
Staffelsee, thence through Kohlgrub, it joins the Ammerthal R 
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DAM AND INTAKE STEEL AQUEDUCT 


our views shows the 
dam and intake at the 
commencement of the 
mill-race. The latter 
crosses the stream 
some distance below 
the intake by means 
of a steel aqueduct, 
and it will be seen from 
the figure above that a 
considerable head is 
available. The power 
station is provided 
with two turbines, 
each of which is 
coupled direct through 
a flexible coupling 
to two generators 
arranged in tandem 
on the same shaft (see 
fig. on p. 448). The 
generators nearest the 
MoToB-CAR AND TRAILER AT STATION. turbines are  single- 
phase machines, and 
and turns south, passing Saulgrub, Wurmesau and Unter- the others generate three-phase current, which is used 
Ammergau to Ober-Ammergau. The power station із for lighting some of the neighbouring villages. 
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The single-phase current is generated at 5,000 volts and at 
а frequency ‘of 162 cycles per second, and is fed direct into 
the line at this pressure, the return being earthed. The total 
drop in volts when two trains are at the end of the line 
furthest from the power station is only 6 per cent. 

The overhead wire is 
mostly single, but there 
are some experimental 
lengths of catenary sus- 
pension, comprising one 
steel catenary and two 
copper wires. On p. 447 
we give a view of a station 
with ordinary single sus- 
pension. Some of the 

les are provided with 
ion lightning arresters, 
which carry out their 
functions very well. The 
district is subjected to 
extremes of weather, the 
violent thunderstorms of 
the summer giving place 
to heavy snowstorms and 
intense cold in the winter, 
when the temperature 
falls as low as — 80° O, 
Hence the overhead line 
had to be very care- 
fully and 
erected. It was at 
first found that the 
snow tended to short- 
circuit the lightning 
arresters, whilst the lubri- 
cant of the motors and 
car axles often froze, but these troubles have been success- 
fully overcome. 

The cars are of the oorridor type, and their general appear- 
ance is ав shown on р, 447, The trailers are ordinary four- 
wheel coaches, for third-class only, and are attached to the 


2 — 


trically heated by radiators in the secondary circuit. The 
brakes are worked by compressed air provided by axle-driven 
compressors. 

The collecting apparatus comprises two bows mounted on 
the top of each car, on frames which are insulated from the 


GENERATING PLANT AND SwITOHBOABD. 


roof. The bows are held up by springs, and are pulled into 
position by an air cylinder, which is fed from the brake 
reservoir and controlled by the driver. 'The high-pressure 
current is taken past a horn lightning arrester through а 
choking coil and fuse on the roof, and passes thence to an 
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DrAGRAM OF CONNECTIONS. 


motor-coaches as required, The latter are mounted on three 
axles, and are divided into four sections, namely, second-class, 
third-class, post and luggage, and driver's compartmente. 
Their`net weight, fully equipped, is 26 tons. { They are well 
lighted by, means of batteries under the car bodies, and elec- 


automatic circuit-breaker under the car body. This switch 
is mechanically closed by the first operation of the con- 
troller c B (see diagram), and is provided with two electro- 
magnetic trip devices; one of these is in series with the 
primary of the transformer Tp, and operates as а maximum 
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cut-out. The. other trip device is controlled by a local 
battery and switch in the driver’s cab, and enables the driver 
to open the main H.T. switch. Each motor is provided with 
one transformer, which is suspended under the car body, 
enclosed in an iron oil tank, which is ribbed outside. The 
secondary coil of the transformer т, is connected at various 
points to the controller с в, which is provided with a 
magnetic blow-out м, and is taken thence to the reversing 
switches R R and the motors м, and м„ the main current 

. passing through an ammeter shunt, to which are connected 
two ammeters Am. The reversing switches have, as will be 
seen, three positions. The two extreme positions are for 
backward and forward running respectively, whilst the 
centre position is for taking the cars into the car-shed, 
where a special low pressure overhead trolley line is provided. 
For this purpose, when the cars arrive at this point, the 
switches є,„ are closed, and the low pressure trolleys L T are 
put into operation. ‘The transformer reduces from 5,000 
volta to 260 volts, and the barrel controller switches this 
voltage step by step on to the motors. 

h car is provided with two 80-н.р. motors, which are 
geared to the two end axles of the coach through single 
reduction gear having a ratio of 1 to 5'2, the running 
wheels having a diameter of 800 mm. (314 in.). These 
motors enable thecar to maintain anormal full speed of 40 km. 
(25 miles) per hour when running either by iteelf or with a 
trailer. The two motors are always in parallel ; they are of 
the 10-pole single-phase commutator type, and are built to a 
patent design of Messrs. Siemens-Schuckert, which includes 
special windings for reducing the sparking. As a matter of 
fact, it is stated that the arrangement has been so successful 
that the sparking at the commutator is practically nil over a 
very wide range of speed. This type of motor can also be 
arranged for running with direct current, if necessary. 

The cars have been tested on the eteepest grade (1 in 25), 
and they started with а gross load of 50 tons without any 
trouble whatever. 

We understand that Messrs. Siemens-Schuckert are now 
completing a single-phase locomotive for the Swedish State 
Railways, which is capable of working with 20,000 volts 
taken direct from the trolley wire. They are also at work 
in conjunction with the Allgemeine Elektricitits-Gesellachaft 
on the Hamburg-Altona single-phase line. 

It is of interest to add that single-phase railway motors 
of the type above described are being made by Messrs. 
Siemens Bros. & Co., Ltd., at their Stafford works. 


TELEGRAPH AND TELEPHONE NOTES. 


A New Mexican Submarine Cable.—The Compagnie 
Télégraphique Mexicaine is about to lay a new submarine cable 
between Coatzacoalcos and Galveston. 


Australian Telephones.—We read in the Australian 
Afining Standard that the Postmaster-General of the Common- 
wealth has been paying а visit to Sydney, and going far into the 
question of the chespening of long-distance telepbony. Не is 
anxious to establish telephonic communication between Melbourne 
and Sydney at a rate low enough to permit of its general use. “То 
this end he bas been experimenting largely with condensers, which 
allow of tbe use of telegraph wires for telephonic purposes, Experi- 
ments made on one of the busiest lines in the State were perfectly 
satisfactory. Asan instance of the wonderful saving effected by the 
use of the condenser, it is estimated that by ite means connection 
between Sydney and Wollongong will cost only some £50, instead 
of the £3,100 that would bave to be expended on the extension of 
æ special telephone wire along the distance of 49 miles separating 
the capital and the southern port. The experiments conducted have 
gone to show that the condensers effectually deaden the sound of 
the ticks of the telegraph instruments.“ 


A Rangoon Telephone Installation.—The Electric 
and Ordnance Accessories Co., Ltd., inform us that they have 
recently executed an order for a complete telephone equipment 
intended for use in the new Strand Hotel, Rangoon. The equip- 
ment consisted of a 100-line central battery exchange switchboard, 
at present fitted for 50 stations, and arranged for extension up to 
100 stations at any time, with no interference to existing service; 
ъд во 50 subscribers’ instruments, all of which are convertible, and 
may be used on wall or table. The equipment includes two sets of 
speaking batteries, with the necessary wiring and other accessories. 
One special feature of tois equipment is that the switchboard is 
fitted with an additional indicator and connection, so that calls 


-exchange 


may be received from the public telephone system, and transmitted 
to any one of the rooms in the hotel. In the same way, any of the 
instruments in the hotel can bə connected to the public exchange, 
and from there to any outside subscriber. The switchboard is of 
an improved and up-to-date design. Platinum contacts are fitted. 
The whole of the indicators are under cover, and are self- 
restoring. 

The method of working the apparatus is as follows:—When a call 
is received, the indicator bearing the number to correspond with 
the calling station comes down. The operator inserts one of the 
front row of plugs into the jack bearing the number to correspond 
with the indicator, cutting off the current from the indicator, 
which restores automatically, and when the speaking key of the 
operator's hand-set is pressed, it is directly conuected to the calling 
instrument. Then, taking up from the back row of plugs the one cor- 
responding with that already iu use, he inserts it into the jack bearing 
the number asked for. This number is then called by the operator 
depressing the black button on the desk corresponding with the 
plug just inserted, and turning the handle of the generator. The 
operator now controls the circuit by means of the ring-off indicators, 
and immediately the conversation is finished, and the two stations 
have replaced their instrumente, the corresponding indicator is 
restored automatically, and a single stroke given on the bell, and the 
operator withdraws the plugs. The operator may, by means of 
tapping keys fitted to the board, tap in and see that the conversa- 
tion is going on satisfactorily. The calls received from the public 
will be indicated by a special shutter fitted at the top of 
the switchboard, and connections between the public exchange and 
the hotel instruments are made in the same way as between two of 
the hotel instruments. The only parts of the switchboard likely to 
require adjustment are the key shelf, cord shelf and the clearing 
indicators. The Stellite switchboard is constructed so that these 
parts may be entirely withdrawn without any wire connections 
having to be broken. Every circuit is fitted with a fuse. 

When a hotel station desires to ring up the exchange, it is 
only necessary to remove the hand-set from the callie. This auto- 
matically signals to the switchboard operator, who will promptly 
reply and ask for the number required. In answering a call, the 
simplicity of the system is again prominent, it being only necessary 
to take the telephone off the cradle and speak. A special feature 
of this type of instrument is the hand-set, which, in addition to the 
automatic switch referred to above, is fitted with interchangeable 
transmitters and receivers. Should any fault be suspected with one 
of these components, it may at once be removed and replaced by a 
spare one, and the faulty one tested at leisure. This replace- 
ment can be made without any wire connections having to be 
broken and remade, as the act of screwing in the receiver or trans- 
mitter automatically completes the circuit. The makers have sup- 
plied two sets of primary batteries so that they may be used alternately 
to prevent the possibility of one set becoming run down and giving 
inefficient service. The change over from one to the other is 
effected by a switch fitted on the side of the switchboard. 


Telephones on Italian Railways. — The Italian 
Ministry of Communications has just officially approved the pro- 
jected substitution of the telephone for the telegraph on the Castel 
Raimondo—Camerino Railway. This is the first change of the kind 
to be made in Italy. 


Telegraphic Interruptions and Repairs :— 
CABLB$, INTERRUPTED, 


Trinidad-Demerara (No. 1j. . Aug. 26, 1901 .. m 
ue oe ee ee ee өө Мау 7. 1908 өө өө 
Bt. Lucia-Martinigue .. ee oe pe eo May 7, 1902 ee oe 
s ei nia pedi * m ee ee e. Aug. 18, 1908 .. ec 

ssa-Issa (Yemen) Camaran .. .. eo Oct, 93, 1902 ., ee 
Tarifa-Tangier [EJ өө oe 0 oe Jan, 18, 1904 ae ry) 
Cl a Viadivostok-N aki ee oe ee Feb. 9, 1904 eo ee 
ose {роз Artbur-Ch fa oe ee ee ee Mar. 9, 1304 ee ee 


REPAIRED, 


Paramaribo-Cayenne .. Feb. 25, 1905 
Jamaica-Colon .. - as T" Jan. 6, 1905 MA 
Oran-Tangier T - ix ee .. Feb. 24, 1905 . March 13 
Souakim-Djedda.. ae oe T .. Feb. 25, 1905 .. March 9 
LANDLINES, 

Puerto-Barrios oe ee _ee ee ee ee July 98, 1202 ee ee 
Kertch-Soutehoum ee ee ee ee e. Sept. 27, 1904 .. x 
Rome-Pera "A T vá ae „ Jan. 27,1905 .. March 18 
Bhamo route beyond Tali . Jan. 16, 1905 a 


.. Feb. 10, 1905 


Newfoundland—all places in ‘the interior " 
ee ee oe Mar, 11, 1906 


Saigong-Bangkok . - ын Магсһ 13 

The Telephone Agreement.—In reply to a House of 
Commons question, Lord Stanley states that when, as provided by 
tho agreement, the National Telephone Co.’s system is purchased in 
1911, it will be necessary for the Post Office to provide a staff to 
carry on the service. 1% seems probable, therefore, that employ- 
ment will be offered to qualified members of the National Tele- 
phone Co.'s staff whose services are necessary for that purpose. 
The reasonable probability of employment in the Post Office service 
with its many advantages will, his Lordship feels sure, be sufficient 
to attract qualified candidates during the next seven years; and he 
is convinced that any definite assurance or undertaking given now 
as to the transfer of staff or the conditions of service under tbe 
Post Office would be found very embarrassing by his successor in 
1911. 

The London Trades Council has passed a resolution regretting 
the unsatisfactory nature of the agreement between the Postmaster- 
General and the National Telephone Co. with regard to the clauses 
relating to the position of the employés, and calling on the Govern- 
ment for such amendment of the agreement as would secure to 
the staff continuity of engagement and superannuation based on 
the whole period of service. i 
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The Telegraph Cable Export Trade.—Notwithstand- 
ing a slight revival during February, the export trade of this 
country in telegraph cables and apparatus connected therewith con- 
tinues in a depressed condition. The shipments last month 
attained a value of £76,833, bringing up the total for the two 
months ending with February last to £135,737, as against £216,795 
in the first two months of 1904. 


Underground Telegraph Cables. — In the Sheriff's 
Court, Hamilton, judgement has been given in an action at the 
instance of the District Committee of the Middle Ward of the 
Lanarkshire County Council against the Lord Advocate in connec- 
tion with the laying of the underground telegraph cables between 
Glasgow and London in the highway at Bothwell. The question 
was the position of the cables under the roadway. The Sheriff has 
appointed the Lord Advocate to lodge a minute setting forth the 
depth, course, and position which he desired the cable pipe to 
take, and correspondents to lodge a minute giving their objections 
thereto. 


Wireless Telegraphy.—The Daily News says that 
after two years" consideration, an agreement was on Saturday 
signed between the two Government Departments concerned and 
the Marconi Wireless Telegraph Co. for the installation of instru- 
ments for the transmission of messages to the mainland from six light- 
ships in the neighbourhood of the Goodwin Sands. The lightshipe 
to be supplied are East Goodwin, South Goodwin, Gull, Tongue, 
Sunk and Cross Sand. As at present arranged, the messages will 
be received at the Dover receiving station and forwarded by 
ordinary telegraph to the nearest lifeboat station in case of need. 

The Turkish Government has given a concession to a well-known 
German firm, according to a Tripoli telegram to the Standard, to 
establish wireless telegraph stations at Dena, Tripoli, and Rhodes. 
An engineer is now in Tripoli msking arrangements, and communi- 
cation with Constantinople will be opened in May. 


CONTRACTS OPEN AND CLOSED. 


= — 


OPEN. 


Aston Manor.— March 24th. The Corporation invites 
tenders for the reconstruction of existing tramways in its district 
and the construction of other works in connection therewith. 


Consulting Engineer, Mr. Robert Green, 37, Waterloo Street, 
Birmingham. 


Belgium.— March 22nd. Tenders are being invited by 
the Belgian State Railway Authorities, at La Bourse, Brussels, for 
the supply and erection of the plant and apparatus required for the 
electric lighting of the Sud station at Antwerp. 


Bolton.— March 30th. Cooling tower and condensing 
apparatus. See “ Official Notices " March 3rd. 


Bradford.—March 30th. 2, 500-KW. of motor-generators 
or rotary transformers, with controlling gear for the Corporation. 
See “ Official Notices” to-day. 

Bray.—March 20th. Electrical supplies for the U.D.C. 
Bee Official Notices March 3rd. 


Clyde.—April 10th. Electric power plant for Clydebank 
Dock. See “ Official Notices " March 10tb. 


Dalmatia.— Tenders are about to be invited for the 
establisbment of a central station for the electric lighting of the 
public streets of the town of Cherso. 


Darlington.—March 20th. Tenders are required for a 


supply of motors on the hire-purchase system to consumers. See 
" Official Notices " March 3rd. 


Derby.—March 21st. Permanent way, cars and elec- 


trical equipment for 23 miles of single line. See “Offcial Notices 
March 10th. 


Gillingham.—March 27th. Coal for the electricity 
department. See “ Official Notices " March 10th. 


Hammersmith.—April 5th. Boiler flues and econo- 
misers, piping, feed heater, coal elevator, &c. Bee “ Official 
Notices to-day. 

Hornsey.—March 27th. Cables, junction boxes, fuse 
boxes and meters for the T.C. See “ Official Notices” March 10th. 


Hoylake and West Kirby.— March 21st. One 250- 


Kw. steam alternator, piping, &c. See Official Notices March 
3rd. 


Italy.—April 3rd. Tenders are being invited until 
April 3rd, by the Municipal Authorities of Castrorillari, for the 
establishment of a central station for the public and private electric 
lighting of the town. Particulars may be obtained from, and 
tenders are to be sent to, El Consiglio Comunale di Castrorillari. 


Johannesburg.— May 7th. Tramway poles, feeder 
pillars, overhead material, telescopic Jadders, motor tower wagon, 
&с. Вее Official Notices” to-day. 

Keighley.— March: 27th. Lancashire boiler and steam 
dynamo. Вее “Official Notices”, March 3rd. 


London.—April 4th. Eight 500-xw. induction motor- 
generators for L. C. C. tramways sub-stations; wiring material, 
cables, cable-boxes, &a. See Official Notices to-day. 


Manchester.— April 4th. High and low tension 
awitchboards. See Official Notices to-day. 


Norwich.—March 20th. Wires, cables and lamps for 
the electricity department. See Official Notices March 10th. 


Plymouth.— March 18th. The Corporation is inviting 
tenders for lubricating pile, engine waste, &c. Mr. E. G. Okel, 
borough electrical engineer, Prince Rock, Plymouth. 


Rhyl.—March 29th. Carbons, meters and oils for the 


electricity department, for twelve months, See “ Official Notices " 
to-day. 


Rotherham.—March 18th. Motor balancer; watering 


car and track sweeper for the tramways. See “ Official Notices” 
March 10th. 


Salford.—March 18th.  Rubber-insulated fire-reeisting 
cables. See Official Notices March 10th. 


Shanghai. — March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See “ Official Notices” October 14th. 


Spain.—April 8th. Office of Public Works, Madrid. 


Concession for an electric tramway line from Rue du Barquillo to 
Place d'Olavide, Madrid. 


Swindon.—March 21st. Lamps, cables, oils, рс, 
meters, boxes and feeder pillars. See “Official Notices” March 3rd. 


Lom. 


Barnsley.— The contract for the supply of motor starting 


switchgear to the Corporation for the ensuing year, has bsen awarded 
to Мевагв Monté-Callow & Co. 


Burslem. — The Т.С. has accepted the following 
tenders :— 


Glasgow Patents Co., water softener, £862. 


Messrs. Grant & Son, erection of E.L. station, destructor buildings, &c. 
£8,745, and destructor chimney, £850. 


Messrs. Crompton & Co., Ltd., switchboard, £598, and arc lamps, £448. 


Deptford.—The B.C. has received the following tenders 
for the electrical fittings for the Town Hall:—Messra. F. & C. 
Osler (accepted), £533 4s, 4d.; Drake & Gorham, £547 4s.; Fan- 
day & Son, £636. 


Durham.—The Brush Electrical Engineering Co., Ltd, 
bas secured an order for eight 500-xw. three-phase transformers, for 
the County of Durham Electric Power Distribution Co. 


Hammersmith.—The B.C. has accepted the following 
tenders for annual supplies of coal for the Electricity Depart 
ment :—Мевагв. W. Cory & Sone, Ltd., Nixon's navigation coal, 
11e. 6d., 14s. 5d. and 17s. 5d. per ton; Messrs. J. Waddell & Sons, 
and Messrs. E. A. Cleeves & Co., anthracite coal, 13s. per ton. 


King's Lynn.—The T.C. has accepted the tender (out 
of 27 received) of the General Electric Co., Ltd., for a steam 
dynamo, condenser and pipes, for the electricity station, at £1,098. 


Lancashire.—Messrs. Bruce Peebles & Co. have secured 
the contract for the supply of alternating current motors, of 15 ЕР. 
and above, to the Lancashire Electric Power Co., for one year, tor 
their Hire-Purchase and Development Department. 


Leamington.—The Brush Electrical Engineering Co. 
Ltd., has secured orders for eight double-deck cars with radial 
trucks and Brush motor equipments, and the overhead «quipment 
for the Leamington and Warwick tramways. 


Leicester.—The B. of G. on March 7th decided to accept 


the tender of the General Electrio Co. for the supply of telephone 
instruments. 


Leith.—The Corporation has placed an order for a 600-к". 
differentially wound continuous current dynamo and steam engine 
with Messrs. Bruce Peebles & Co., Ltd. 


London United Tramways.—Some details appear ш 
our " Tramway Notes” to-day of a large contract which has been 
booked by Messrs. J. G. White & Co., Ltd., for the extension о! 
this system. 

Messrs. W. T. Henley'e Telegraph Works Oo. has secured the 
contract for cable work in connection with the above tramway! 
extension. This includes about 30 miles of three-phase 11,000- 
volt m.H.T. cable, and about 45 miles of L. 2. feeder, distributor and 
telephone cables, &c. 


Manchester.— Messrs. Bruce Peebles & Co., Ltd., have 
secured the order for three 500-xw. Peebles moter converters, to be 
constructed on the Peebles-Bragstad la Cour patent system. Thee 
are to be installed in Dickinson Street station of the Manchester 
Corporation, and will convert 6,500 volt three-phase current to lov 
preseure continuous current direct, without interpositon of trant 
formers. , 
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Marylebone.—The B.C. has placed an order with the 
Bt. Helens Cable Co. for nine miles of 15 Т.С.С. lead-covered 
distributor cable, at £495 per mile, seven miles of 25 T. O. O. lead- 
covered distributor cable, at £670 per mile, and 500 house cables 
and connections, at £2 10s. per connection. 


Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways & Electricity Board on March 7th accepted 
the tender of the British Westinghouse Electric & Manufacturing 
соо A с the supply of 10 tramcars, with bodies made by Hurst 

elson & Co. 


Stepney.—The Council has accepted the tender of 
Messrs. Jessop & Appleby Eros., Ltd., for an eleotrically-driven 
wall-jib crane (£150). 

Sunderland.—The T.C. on March 9th accepted the 
` tender of the Chatteris Engineering Works Co. for the supply of 


a five-ton travelling crane for the electricity works, at £80; and 


that of the Electrical Co., Ltd., for switchboard panels for the sub- 
stations. 


West Ham.—The Corporation Tramways Department 


has ordered 35 of Mersrs. Mountain & Gibson's improved M.G. 
doublé-deck trolley standards, with poles and heads complete, for 
the new cars which it is having built. The order has been 
placed through the Brush Electrical Engineering Co., Ltd., who are 
building the car bedies. 


Whitehaven.—The Т.С. has accepted the following 
tenders :— 
Edison & Swan United Electrio Light Co., low voltage electric glow lamps. 
Detries & Sons, Ltd., high voltage electric glow lamps. | 
General Electric Co., Ltd., glass globes. 
Callender's Cable Co., joint box compound. 
Reason Manufacturing Co., Ltd., electricity meters and fuse boxes. 


Whitley Bay.—The following contracts have been 
entered into in connection with the extension of the electric tram- 
ways from Whitley Bay to the Links:— - 

Messrs. Geo. Freeman & Sons, permanent way construction. 


Brush Electrical Engineering Co., Ltd., overhead equipment. 
British Insulated & Helsby Cables, Ltd., cables. 


Woolwich.—The B.C. has accepted the tender of W. T* 
Henley's Telegraph Works Co. for the supply of the low-pressure 
cable to form the distribution network in connection with the 
Eltham scheme, at £2,895. 


FORTHOOMING EVENTS. 


To-day's €e319.—A* 7.80 p.m. I. E. E. (Manchester Students). High 
pressure Switchgear,” by Mr. C. K. St. John. 

At 7.80. p.m. N. E. Coast Institution of Engineers and Shipbuilders. 
At Newcastle. Discussion on Mr. J. F. C. Snell's paper on 
an сано of Eleotricity to Industrial Purposes," and other 

usiness, 


Saturday, March 18th.—At 10 a.m. Opening of Automobile Exhibition at the 
Royal 4 gricultural Hall, N. Closes Saturday, March 25th. 
At 8 p.m. Royal Institution. Electrical Properties of Radio-active 
Substances," by Prof. J. J. Thomson. (Lecture II.) 
At 7.30 p.m. Glasgow Technical College Scientific Society. "''Inde- 
pendent Condensing Plant," by Mr. Chas. Day. | 
Monday, March 20th.—At 8 pa Society of Arte. Cantor Lecture II., on 
* Telephony,” by Mr. H. Laws Webb. 
Tuesday, March 21st.—At 5 p.m. Royal Institution, Prof. W. C. Dalby on 
Engineering Problems." 
Thursday, March 28rd.—At8 p.m. Institution of Electrical Engineers. Report 
of mente carried out at the National Physical Laboratory :— 
' On the Effect of Heat on the Electrical and Mechanical Properties 
of Dielectrics,” and On tbe Temperature Distribution in the 
Interior of Field Coils,” by Mr. E. Н. Rayner, communicated by Dr. 
R. T. Glazebrook. 
Electrical Machinery,” by Mr. R. Goldschmidt. (Discussion.) 
Friday, March 94th.—At 5 p.m. Physical Society, University College, Gower 
Street, W.O. Mr. W. C. Clinton, on Note on the Voltage Ratios 
of an Inverted Rotary Converter"; Mr. G. B. Dyke, **On the Flux 
of Light from the Electric Aro with varying Power Supply”; Prof. 
J. A. Fleming on The Application of the Cymometer and the 
Determination of the Coefficient of Coupling of Oscillation Trans- 
formers''; Exhibition of Cymometers, &c. 
At 7.30 p.m. I. E. P. (Manchester Students). 
: egg d y." f А 
At 9 en Royal Institution. Sir Oliver Lodge on A Pertinacious 
urrent.“ 


Mr. E. L. Buttershaw on 


Saturday, March 25th.— 2.10 p.m. train from Victoria Station. (Manchester 
Students.) Visit to the Liverpool - Southport section of the L. & Y., 
and to the Formby power station. 

At 8 p.m. Royal Institution. Prof. J. J. Thomson on “ Electrical 
Properties of Radioactive Substances." (Lecture III.) 

Association of Engineers-in-Charge. Annual Dinner; postponed from 
the 18th inst. 

N.E. Coast Institution of Engineers and Shipbuilders (Graduates). 
At Sunderland, Mr. J. Neill on * Evaporators." 


Society of Arts.—The Daily Telegraph says that & Joint 
Committee, representing the Society of Arts and the London 
Institution, presided over by the Lord Chief Justice, has agreed 
to a report, in which it strongly recommends the amalgamation of 
the two organisations. The proposal will shortly be submitted for 
the consideration of the proprietors of the London Institution and 
the members of theiBociety of Arts. 


"On Temperature Curves and the Rating of 
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Тив following are the orders for next week :— 


Monday, March 90.—“ A" Company. Recruits’ drill, 6 p.m.; technical in. 
struction, 7 p.m. Lecture on *' The Tactics of Search Light Defence," 
by Capt. J. J. F. O'Shaughnessy, at 8.30 p.m. 

Tuesday, March 21.—"B” Company. Recruits’ drill, 6 p. m.; technical in- 
struction, 7 p.m. Medical inspection for recruits and Special Service 
Section, 7 p.m. "B" Company supper at Headquarters, 8 30 p.m. 

Wednesday, March 22.—Submarine mining class, 6—9 p.m. Instruction in 
“Stok ng Steam Engine,” by Captain W. Bunn, 6.30 pm. Examination 
ЧА” and B" Companies for A" badge, 7 p.m. 

Thursday, March 28.— C Company. Recruits’ drill, 6 p.m; technical in- 
struction, 7 p.m. Lecture on '' Recent Improvements in Street Lighting 
Gear," by Sapper Watsham, 8.30 p.m. 

Friday, March 24.—*D” Company. Recruits drill 6 p.m.; technical in- 
struction, 7 p.m. 

Saturday, March 25.—Week-end class. "С" Company Dinner at Victoria 
Mansions Restaurant, Victoria Street, B. W., 7 p.m. 


J. J. F. O’SHAUGHNEsxy, Captain, 
For O. C. E. E. R. E. (V.) 


NOTES. 


Royal Institution.—The Friday evening lecture at the 
Royal Institution last week was given by Prof. J. J. Thomson, 
whose subject was the Structure of the Atom.” Prof. Thomson 
considered the properties that might be expected in an atom com- 
posed of a number of very small negatively electrified particles, 
cemented together by positive electricity. Regarding the atom as 
a sphere of positive electricity, he first discussed the figures in 
which various numbers of such negatively electrified corpuscles 
would arrange themselves within the sphere so as to be in stable 
equilibrium, and illustrated those arrangements by means of a 
number of small floating magnets, which represented the corpuscles, 
and by their mutual actions provided a one-plane model of the 
atom. It appeared that the corpuscles in an atom might be looked 
upon as disposed in successive rings, the number being small in 
the inner rings but increasing in the outer ones. Definite rela- 
tions could be traced between the numbers of corpuscles in the out- 
side and inside rings, and instability resulted when those relations 
were varied beyond certain limits. Here PTa an seri d to the 
regular appearance and disappearance of certain properties in series 
of elements arranged according to the Periodic Law. In the latter 
part of his lecture Prof. Thomson discussed the behaviour of an 
atom made up as he bad supposed it to be in regard to chemical 
combination, and showed how conceptions like that of valency 
could be reached by the aid of hisassumption. On Saturday after- 
noon the Professor gave the first of three lectures on the electrical 
properties of radio-active substances. He first showed that the 
most conspicuous property of such substances was that of making 
the air round them a conductor of electricity. The lecturer dis- 
cussed the behaviour of a gas that was being ionised at a definite 
rate, and showed that the number of electrified particles could not 
increase indefinitely, because simultaneously with their production 
there was a destruction going on, in consequence of the anion of 
positively and negatively electrified particles to form non-electrified 
wholes. If a gas while being ionised was exposed to an electric 
field, some of the ions would be removed by being driven against 
the plates connected with the battery, and the stronger the force 
the lerger the number that would suffer this fate. But the number 
of ions produced by the radio-active substance in a given time was 
not indefinitely large, and, therefore, the conducting power of the 
gas would reach a limit beyond which it would be unaffected by 
any increase in the strength of the electric field. The current 
passing would thus reach a constant value, known as the saturation 
current, This current was most important in the study of radio- 
active subetances, because it represented a perfectly definite 
quantity, and its measurement constituted the most delicate method 
of detecting a radio-active substance.— The Times. 


Street Explosions.—In reply to а question in the House 
of Commons on Monday, Mr. Akers-Douglas said :—" During the 
three years ended December 31st, 1904, the Metropolitan Police 
reported six explosions as having been caused by gas escaping into 
a telegraph inspection chamber and coming into contact with a 
leakage in an electric wire; and a seventh case in which a similar 
explosion of gas in a telegraph inspection chamber was supposed to 
have been caused by a lighted match. In addition to these seven 
cases, the police reported 23 similar accidents in which explosions 
occurred through the accumulation of gas in electric light or supply 
boxes. Itis the duty of the police to report such accidents at once 
to the Post Office authorities or to the electric supply companies, as 
the case may be.” 


Where are Telephones Майе ?—Readers of the 
RavrEw, who may also be readers of the Standard, will notice that 
the letter which the Berliner Telephone Manufacturing Co. sent to 
our contemporary for publication yesterday—a сору of which 
appears in our "Correspondence" columns fo-day—has been 
materially modified by the editor of the daily paper. 


Preston Assessment Reduced.—The premises and 
mains of the National Electric Supply Co., Ltd., of Preston, were 
some time ago assessed at a rateable value of £4,609. The com- 
pany thereupon decided to appeal against tbis amount, and on Mr. 
Humphrey-Davies appearing before the Assessment Committee 
upon their behalf, a reduction of the rateable value to £4,000 was 
obtained, with an undertaking that this amount should not be dis 
turbed for two year. 
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Electrical Contractors at Glasgow.—The annual 
dinner of the Glasgow Section of the Electrical Contractors’ Associa- 
tion (Incorporated) was held in the Grosvenor Restaurant on 
Monday night. Mr. Thomas Wright, president, occupied the chair, 
and among those present were Messrs. W. R. Rawlings, A. M. I. E. E., 
president of the Association; Mr. E. L. Berry, chairman of the 
London Section; Mr. Macdermott, chairman of the Northern 
Section ; Mr. Finlay, chairman of the Edinburgh Section ; Coun- 
cillor Willock, Glasgow ; Mr. E. G. Tidd, secretary, Glasgow Section 
of the I. E. E.; and Mr. W. W. Lackie, the new cbief engineer of 
the Glasgow Corporation electricity department. Mr. Tidd pro- 
posed the toast of “ The Electrical Contractors’ Association." In 
acknowledging, the cbairman said that in 1900 the electrical con- 
tractors in Scotland formed an association for social intercourse for 
trade interests, and to promote uniformity in regard to methods of 
carrying outelectrical installations. They had had tocontend with 
what their English friends were at present fighting—the question 
of municipal trading. He objected to municipal trading as a 
principle. I6 was unreasonable that men appointed to administer 
the city affairs should enter into competition with the very men 
who placed them there—the ratepayers; the municipality was 
different from an ordinary contractor, for if it made a loss, it 
just fell back on the ratepayers, They must therefore put their 
shoulders to the wheel and arsist their English friends, by whom 
they were now invited to defeat this Municipal Trading Bill. 

Councillor Willock, in replying to the toast of The Corporation 
of Glasgow," said that the spread of electric lighting in the city had 
meantime ceased, not because of tbe light, but because of its price, 
and it was for the electrical engineers and others to prove that 
electricity was the best for lighting purposes, and that if the people 
encouraged it more in the lighting of the streets, the cheaper it 
would become. Mr. McWhirter proposed “ The Glasgow Corpora- 
tion Electricity Department,” and Mr. W. W. Lackie replied. 

On Tuesday, the members of the Central Board of the Asso- 
ciation went on a tour of inspection round Glasgow. In the 
morning they proceeded to Prince's Dock, where they were con- 
ducted over the new Allan lioe Atlantic turbine steamer, the 
Virginian. At noon they arrived back in the city, and the members 
received the formal Corporation welcome from the Lord Provost, 
Bir John Ure Primrose, Bart. Іо the course of some remarks, his 
Lordship said that it wasa feature of present-day commercial life 
that all classes of workers were beginning to recognise that in union 
there was strength. Не recalled that when the Town Council was 
desirous of increasing the eale of electrical energy by the biring out of 
motors, the electrical contractors interposed, and asked that such 
work should be leftto them. He was glad tosay that, as a result of 
that action, over 100 motore had been suprlied on the hire system 
by firms connected with the Association, with the most satisfactory 
resulte. He was heart and soul for individualism; there was a 
collective aspect of things as applied to primal necessities, 
but from that there were radiating branches that should 
ever remain a field for individual effort and enterprise. Mr. 
Wright thanked his Lordship for the courteous welcome he had 
accorded them. In the afternoon the members visited the Art 
Galleries, Port Dundas electric lighting station, and Pinkston power 
station. Early in the evening they held a conference, and their 
visit concluded with their attendance at the discussion on 
" Earthing at the meeting of the local section of the Institution of 
Electrical Engineers. 


Institution and Lecture Notes.— The annual dinner 
of the Manchester Section of the I. E. E. was held at the 
Midland Hotel, on Friday evening, March 10th, 1905. Mr. 
C. D. Taite presided, and there were present about 220 members 
and friends, including the Mayor of Salford (Mr. Alderman 
Stephens), Mr. H. A. Earle, Mr. W. M. Mord: y, Mr. J. S. Raworth, 
and Dr. E. Hopkinson. The chairman proposed the toast of “ ТЬе 
King and Royal Family." Mr. H. A. Earle proposed “The 
Institution of Electrical Engineers,” and remarked that he was 
proud to be a member of it. It was built up of many local sections 
which acted as feeders, and which were of a high intellectual 
standard. He considered a great deal could be accomplished by the 
Institution inthe matter of standardisation. The Institution had 
no bome of its own, but he hoped that some day it would have a 
building worthy of it. Mr. Mordey, in replying, said he was there 
in two capacities, one as ambassador from London, and the other 
as the representative of the president, Mr. Alex. Siemens. He 
thought standardisation was an end to be sought by all manu- 
facturers, and said the President of the Institution had been 
invited by the President of the Institution of Civil Engineers to be 
chairman of a committee to consider the question of International 
Standardisation. The Institution was now in a healthy condition, 
having grown considerably since 1871, and had a membership of 
5,700. He considered its success was due to the unity existing between 
the London and provincial members, which kept them from splitting 
up into smaller sections. They had to-day six local sections, the 
greatest of which was that of Manchester. They had 1,272 stadents 
enrolled under that heading, and to these he looked to succeed 
and replace the older members, and also to improve on them. With 


the present facilities for education, the students had many advan-. 


tages. The Ohairman also responded, and said he was proud of the 
membership of the Manchester section. He thought that Man- 
chester district was the centre of the electrical industry in this 
country. He asked those electrical engineers who were not already 
members of the Institution to join, as it was not possible to have & 
building of their own in London until their numbers increased. 
He said the idea that anyone could join was a wrong one. He 
knew positively that every nomination for membership or associate 
membership was very carefully gone into, and if the applicant was 
elected he was well worthy of the honour. Manchester, he said, 


owed a good deal to the electrical industry, and he tbought that 
the amalgamation of the outer districts would not have taken 
place so soon had not the Mauchester Corporation possessed sn 
interes‘ in the supply of electricity, gas, &c. Dr. E. Hopkinson 
proposed the toast of Our Guests," which was acknowledged by 
Mr. F. E. Priest. Mr. J. 8. Baworth proposed “The Trade and 
Commerce of Manchester and Salford and District." The Mayor 
of Balford, in responding, said their greatest need was not 
war and generals, but trade and statesmen. He thonght sometimes 
that trade was hampered by too much attention from Parliament, 
and if left alone would right iteelf. Mr. O. M. Dorman proposed 
“ Our Entertainers,” to which Mr. P. C. Pope (who had been respon- 
sible for the musical portion of the programme) responded. 

On 6th inst. the Right Rev. Monsignor Molloy delivered a lecture 
on “ Radium ” in University College, Dablin. 

A lecture on Practical Science as a Branch of Education,” was 
iain last evening before the Rugby Engineering Society by Mr. L. 

umming. 

At tbe Royal Bociety meeting held yesterday, papers were read 
by Dr. O. Hahn on “A New Radioactive Element, which evolves 
Thorium Emanation,” communicated by Bir Wm. Ramsay; and by 
Bir Wm. Ramsay on A Determination of the Amounts of Neon aud 
Helium in Atmospheric Air." : 


Appointments Vacant.— Junior shift engineer for 
Darlington (30s.); electrician for Pudsey. 


London County Council.—At the meeting on Tuesday 
the Council sanctioned a further expenditure of £1,500 for the 
making of surveys, the digging of trial holes and the preparation 
of plans in connection with the second portion of the power station 
at Greenwich. 

The Highways Committee reported having had before it an 
analysis of the accounts of the London electric supply undertakings 
for the year ended December, 1903, or March 31st, 1904. It 
appeared that the companies and borough councils concerned had 
examined and checked the figures, and had asked to be supplied 
with copies of the document. On the recommendation of the Com- 
mittee, the Council resolved to place copies of the analysis on sale 
at the price of 6d. each. 

The Council postponed for one week the consideration of a further 
report by the Highways Committee, recommending the expenditure 
of £50,000 in connection with the purchase of the undertaking of 
the Woolwich and South-East London Tramways Co. under the 
award of Major P. Cardew, R.E., the referee appointed by the Board 
of Trade. It appeared from the report that the company had 
claimed £57,906, whereas the valuation of the Council amounted to 
£30,000. The referee awarded the company the sum of £46,152, 
leaving harness materials, consumable stores, &c, to be taken over 
by the Council at a valuation at the date of the transfer of the 
undertaking, which it is proposed shall take place at midnight on 
March 31st. 


University College Students’ Dinner.—Mr. P. Т. J. 
Estler, of 25, Laurance Pountney Lave, E.C., the hon. sec. of 
the Past Engineering Students of University College, London, 
informs us that the annual dinner takes place tbis year at the 
Criterion Restaurant jointly with the present students, on Friday, 
March 24th, at 7.30 p.m., with Prof. J. D. Cormack, B. Sc., in the 
chair. It is hoped that any old student who may not have received 
notice of the dinner owing to their addresses not being available 
will kindly communicate with the hon. sec. at once. These annual 
meetings of old students have always been very successful, and no 
doubt this year will be no exception. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to readers of the 
ELEOTBICAL REVIEW posted as to their movements. 


Central Station Engineers.—On 8th inst. the Dart- 
mouth Electric Light Works manager and engineer entertained at 
dinner the staff and those connected with the electrical exhibition, 
by which £65 was raised for the Cottage Hospital. The host, Mr. 
G. E. Вмттн, who presided, presented to his assistant, Mr. Н. C. 
Bass, on behalf of the staff, a handsome writing case. Mr. J. Car- 
nochan, tbe company's secretary, presented Mr. Smith, on behalf of 
the staff, with & caso of pipes. 

We mentioned last week that Mr. H. J. Nisset had resigned the 
position of managing engineer to the County of Northampton Elec- 
tric Power and Traction Co, Wellingborough; he has been 
appointed managing engineer of the Sheerness and District Electric 
Power and Traction Co. 

The Birkenhead T.C., on March 8th, referred back to the Tram- 
ways Committee & recommendation increasing the salary of Mr. 
TAYLOB, manager of the tramways generating station, from £210 to 
£230 per annum, and rejected a recommendation from the Blec- 
tricity Committee increasing the salary of Mr G. P. SHALLCBOSS, 
assistant electrical engineer, from £225 to £250 per annum. 

The Whitby U.D.O. has appointed Mr. J. Hawzs, of New Bridge 
Street, London, as assistant electrical engineer. 

Mr. Jons MirroN, who formerly held the position of mains 
superintendent under the Southend-on-Sea Electricity Department, 
has been appointed chief asaistant engineer there. | 
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On 11th inst. Mr. Epwarp Hawar, junior shift engineer at the 
Chatham Electricity Works, left to е up a similar position on 
the Tynemouth electricity station staff. He was presented with a 
token of regard from the staff. 


Tramway Officials.—The Swindon T.O., on March 8th, 
appointed Mr. T. Мврслгу as traffic manager of the tramways, with 
tole control of the service and staff, at a salary of £150 per annum. 

As a memento of the inauguration of the electric tramway ser- 


vice at Exeter, the Mayor (Mr. Е. О. PRRRT) will, оп Monday next, 


be presented by Messrs. Dick, Kerr & Co., Ltd., with a lever of 
solid silver, in the form of three medallions, finished in repoussé 
work, and bearing the city arms in full heraldic colours in enamel. 
His Worship will also receive from the consulting engineer, Mr. 
J. E. WALLEB, a silver cigar box, on the top of which is enamelled 
a miniature electric car. 

The Leicester Corporation Tramways Committee has resolved to 
increase the salary of the resident electrical engineer, Mr. T. R. 
Вмттн, from £250 to £300 for the present year, and to £350 at the 
beginning of next year. The salary of Mr. T. Tyson, chief assistant 
engineer, was also increased from £160 to £200 per annum, dating 
from January 1st, 1905. 


General.—An Australian exchange says that Sir CHAs. 
Topp, K. C. M. G., Deputy Postmaster-General, South Australia, has 
resigned after many years of valuable work and faithful service, 
retiring with £6,000 compensation. The work with which the name 
of Sir Charles Todd will, however, always be closely associated was 
the construction of the trans-Continental telegraph line, which con- 
stituted an important link connecting the old world with the new. 
He conceived the idea of linking Adelaide with Port Darwin by 
wire in 1859, but it was not until several years later that he was 
able to give effect to his idca. | 

The office address of Mr. J. R. Bans, M.I.O.E., is now 25, Victoria 
Street, Westminster, 8.W. 

Bir WX. PREECRB is to sail on 25th inst. on a visit to the West 
Indies. The Liverpool Daily Courter says it is hoped that the result 
may be, that these valuable Colonial possessions of England will be 
connected with the Old Country by means of wireless telegraphy. 

Mr. Ennzst PRIER ASHLEY, at present local manager at Peter- 
borough for the Central Insurance Co., Ltd., has been promoted to 
be local manager at their recently opened West End branch at 23, 
Regent Street, W. | 


Mr. А. R. WaLMsSLEY, late inspecting engineer and surveyor 
of electrical plant and engines in the Southern and Midland 
Counties for the National Boiler and General Insurance Oo., 
Ltd., o£ Manchester, and patentee of a recent improvement in 
mechanical ears for tramway.work, is entering the mechanical de- 
partment of the British Westinghouse Electric and Manufacturing 
Co., Ltd., Trafford Park, Manchester. 


Obituary.— In our last issue we made brief reference to 
the death, on 7th inst., of Mr. STEPHEN WILLIAM BILVEB, in his 
86th year. As Mr. Silver was one of the founders of the India- 
Rubber, Gutta-Percha and Telegraph Works Co., Ltd., we have 
tried to collect some details of a life which for over 50 years has 
been closely identified with the electrical industry in this country. 
In the report of the Parliamentary Committee which sat in 1859 for 
an investigation into the whole question of submarine cable con- 

. struction, we find reference made to the wcrk done by Messrs. Silver 
in collaboration with Mr. O. West. In bis evidence, Mr. West states 
that in the year 1845.6 he laid an india-rubber insulated cable 
across Portsmouth Harbour, and he produced a letter bearing testi- 

 mony to the fact, which had been written to him by the chief of the 
Ohemical Department at Portsmouth Dockyard. Whether this 
cable was manufactured by Messrs. Bilver or not we are unable 
to say, but it is known that they took from the beginning a very 
keen interest in the subject, and did much to establish the employ- 
ment of india-rubber as an insulator. The manufacture of vulcanite 
or ebonite was another product from india-rubber in which they were 
much interested, and which they did a great deal to develop. In 1864 
Messrs. Silver formed the company known as the India- Rubber, Gutta- 
Percha and Telegraph Works Оо., and we are glad to think that 
until bis death Mr. 8. W. Bilver remained in close connection with 
that corporation as director, chairman, and ате extraordinary 
director. Throughout a long life Mr. Silver had many oppor- 
tunities of doing kindly actions, and of these opportunities he took 
ample advantage. His interests were manifold; everything new 
had an attraction, and this quality remained with him until only & 
few dsys ago. The Linnean Society, the Royal Botanic Society, 
and others of a kindred nature, claimed his attention. His early 
career in connection with his father's business brought him into 
intimate relations with the Colonies, an interest which he conserved 
to the last, and many Colonials of the older, and even some of the 
present, generation, will bear kindly remembrance of the ever- 
generous host who received them during their visits to the old 
country. The Colonial Institute, and the Royal Geographical 

Society, lose an old friend, formerly one of their active members of 

Council, and travellers in Central Africa or elsewhere will be the 

poorer for the loss of Mr. Silver’s sympathy which, when necessary, 
took the practical turn of ready assistance towards the accom- 


plishment of their aims. 


In ite obituary notice, the Times refers to the Library of Books 
on Travel, some 5,000 volumes, which Mr. Silver had gathered 
tcgether, as remarkable and unique of its kind. In their village of 
Letcomb Regis both Mr. and Mrs. Silver closely identified them- 
selves with the well-being of the villagers and their other neigh- 
bours, and took endless pains to render life more agreeable to those 
who were less иш pee At the funeral in Letcomb on 
Baturday, a large number of people from the district were present, 


a wee 


and the Silvertown Co. and other bodies with which Mr. Silver bad 
been connected in London were also represented. In the last few 
years Mr. Bilver and his two surviving brothers, Col. H. A. Bilver 
and the Rev. Edgar Silver, must have had a justifiable pride ia 
feeling that a locality, where they and their father had started a 
great industry, had become incorporated in the postal district of the 
metropolis, and that in recognition of their ocnnection with its 
foundation, it bore the name of Silvertown. 


NEW COMPANIES REGISTERED. 


Ferranti, Ltd. (83.718).— This company was registered on 
February 27th, with a capital of £180,000 in 60,000 preference, 60,000 ordinary, 
and 10,060 deferred shares of £1 each, to take over all or part of the under- 
taking, assets and liabilities of Ferranti, Ltd., incorporated in 1901, to adopt an 
agreement between Ferranti, Ltd., of the first part, J. M. Henderson, the 
liquidator thereof of the second part, and this company of the third part, to 
acquire any other electrical, mechanical, or sanitary engineering business, and 
to carry on the business of contractors for the erection of central stations for 
the supply of electricity for motive and other purposes, workers of such 
Stations, constructors of railways, tramways, motor-cars, or waterways, and 
appliances appertaining thereto, telephone, telegraph and electrical apparatus 
manufacturers, suppliers of electric power and electric generators, lamps, 
engines and motors, manufacturers of and dealers in glass, india-rubber, 
vulcanite, iron, copper and other metal, electric conductors or non-conductors, 
wire drawers, insulators and coverers, electrical, mechanical and general 
engineers, &c. The first subscribers (each with one preference share) are: — 
А. W. Tait, Basildon House, Moorgate Street, E.C., chartered accountant; 
E. D. K. Busby, 47, Cicada Road, Wandsworth, S. W., gentleinan; G. Taylor. 46, 
Carlton Hill, St. John's Wood, N.W., chartered accountant; A. J. S.de, 43, Oak- 
lands Road, Cricklewood, N.W., clerk: 8. Pedder, Clovelly, Long Street, New 
Barnet, clerk; 8. W. Hemmin, 10, Maldon Road, Acton, W., clerk ; and В. 
Heyburn, 67, Mayford Road, Wandsworth Common, S.W., clerk, No initial 
public issue. The numberof directors is not to be less than three nor more 


: than seven; the firstare A. W. Tait, A. Whitaker (8, York Street, Manchester); 


J. M. Henderson, 2, Moorgate Buildings, E.C.; and S. Z. de Ferranti, 31, Lynd- 
hurst Road, Hampstead. The holders of the first mortgage debenture stock 
and the holder of the second mortgage debenture stock may jointly nominate 
two directors; remuneration, £250 each per annum (chairman £100 extra), 
The directors’ borrowing powers are limited to £150,000, Registered oftice, 


Hollinwood, near Manchester. 


Houghton-le-Spring and District Electric Lighting Co., 
Ltd. (88,784).—This company was registered on March 2nd, with a capital of 
£15,000 in £1 shares, to acquire from the Sunderland District Elec. rio Tramways, 
Ltd., or other authority, the Board of Trade Electric Lighting Provisional 
Order for the supply of energy within the districts of Houghton-le-Spriryz, 
Hetton-le-Hole and Easington, Durham, which Provisional Order was contirmed 
by the Electric Lighting Orders Contirmation (No. 6) Act, 1904, and to carry on 
the business of electricians, supplier of electricity, electrical and mechanical 
engineers, &o. The first subscribers (each with one share) are :—-Sir Douglas Fox, 
28, Victoria Street, Westminster, civil engineer; H. R. Hogg, 18, St. Helens 
Piace, E.C., director of Durham Collieries Electric Power Co., Ltd.; C. A. 


` Osborne, Southsea House, E.C., director of Durham Collieries Electric Power 


„Ltd.; E. G. Nisbet, 13, Austin Friars, E. C., solicitor; W. H. Priestley, 23, 
Austin Friars, E.C., secretary; F. W. Moore, 18, 85. Helens Place, E.C., secre- 
tary; and J. G. Swainson, 28, Austin Friars, E.C., solicitor. No initial public 
issue. The number of directors is not to be less than two nor more thau tive; 
the subscribers are to роп the first; remuneration, £100 each per annum, 
Registered office, 18, 8t. Helens Place, Е.С. 


Mann, Egerton & Co., Ltd. (83,780).— This company was 
registered on March 8rd, with a capital of £80,000 in £1 shares (15,000 cumu- 
lative preference), to acquire (1) the business of electrical engineers and fitters 
carried on by G. N. C. Mann and F. A. Jackson, at 5, Bank Plain, Norwich, 
and at Lowestoft and Ipswich and elsewhere, as G. N. C. Mann & Co., and 
(2) the business of motor-car engineers carried on by the said G. N. C. Mann and 
Н. W. Egerton, at 5, Prince of Wales Road, Norwicb, and elsewhere, as Mann, 
Egerton & Co.," to adopt an agreement with the said vendors, and to carry on 
the aforesaid businesses. The first subscribers (each with one share) are:— 
G. N. C. Mann, 5, Prinoe of Wales Road, Norwich, engineer; F, A. Jackson, 
6, Bank Plain, Norwich, engineer; H. W. Egerton, 5, Prince of Wales Road, 
Norwich, engineer; W. Pratt, 2, Gray Friars, Norwich, engineer; J. Ellis, 
69, St. Leonard’s Road, Norwich, engineer; C. Р. Atthill, 6, Clarendon Road, 
Norwich, clerk; and A. W. M. Atthil!, 62, Clarendon Road, Norwich, chartered 
secretary. Noinitial public issue. The number of directors is not to be less 
than two por more than four; the first are G. N. C. Mann, F. A. Jackson, and 
H. W. Egerton; qualification, £1,000 ordinary or £2,500 preference shares; 
remuneration, £1,000 per annum divisible. Registered oftice, Bank Plain, 


Norwich. 
Peebles Steam Car Co., Ltd. (83 805).—Tbis company was 


| registered on March 4th, with a capital of £30,000 in £1 shares (15,000 pre- 


ference), to adopt an agreement with Bruce Peebles & Co, Ltd., and the Elec- 
tric Conversion Syndicate, Ltd., to acquire and turn to account any patents, 
inventions, processes or rights, and to carry on the business of manufacturers 
oj steam, electric, petrol or other engines, railway carriages and wagons, cai8, 
carts, trucks, vebicles, locomotives, rolling stock and conveyances of all kinds, 
engineers, ironmasters, founders, &c. The first subs: ribers (each with one 
share) are:—H. G. V. Adler, A.M.I.C.E., 98, Lexham Gardens, W.; G. F. R. 
Steward, 19, Coleman Street, E.C., solicitor; A. W. West, 18, Devereux Road, 
Broomwood Road, New Wandsworth, clerk; W. D. Robertson, Victoria Road, 
Ге, Essex, Денеа F. E. Taylor, 182, 8t. Anne's Road, South Tottenham, 
clerk; Н. de Н. Cooper, 48, Birchington Road, Crouch End, printer; and Р, 
Cooper, 24, Highbury Quadrant, N., wholesale stationer. No initial public issue, 
The number of directors is not to be less than three nor more than five. Bruc 

Peebles & Co., Ltd., the Electric Conversion Syndicate, Ltd., and H. G. V. 
Adler, have the right to nominate three directors; qualification, 100; 
remuneration, £100 each per annum. Registered office, 25, Victoria Street, 


Westminster. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Merthyr Electric Traction and Lighting Co., Ltd. (57,908). 
An acknowledgement of indebtedness, dated February l6th, 1905 (supplemental 
to a trust deed of October 23rd, 1901), to secure £2v,0L0 further debenture stock, 
making, with £30,000 previously acknowledged, a total of £50,000 debenture 
stock, bas been registered. The company has power under the «aid trust deed 
to issue debenture stock, ranking zart рен, up to half its nominal share capital, 
Property charged by trust deed: All the company's assets, present and future, 
Trustees: Electric and General Investment Co., Ltd., 1—2, Great Winchester 


Btreet, E.C. 


Birkdale District Electric Supply Co., Ltd. (70, 259).— Par- 
tioulars of a series of £8,000 debentures, created February 14th, 1906, charged 
on the companys 1 and property, present and future. including 
uncalled capital. have been fl 0. 14 (4 of the Companies’ Act, 
1900, No trustees, 


pursuant to 


ааш 


454 THE ELECTRICAL REVIEW. [Vol 56. No. 1,485, Manon 17, 1905, 


CITY NOTES. 


Notting Hill Electric Lighting Co. 


Sm Wx. CRookzs presided at the annual meeting held at Win- 
chester House on March 7th. In moving the adoption of the report 
(see ELECTRICAL Review, March 3rd, p. 364), he said that the year 
had been a record one for the company, and the present position 
was eminently reassuring and satisfactory. The capital account 
showed that they bad spent nearly £8,000 during the year, £3,973 
being for a new battery. After long and careful consideration it 
was decided to install that battery in order to assist the economical 
working of the joint station at Wood Lane. The demand on the 
company during the day-time was small, there being few basements 
and practically no factories. By installing the battery they were 
able to take from Wood Lane a more even load. New mains had 
cost £2,000, and other items of capital expenditure brought up ‘the 
total to £224,267. The revenue account showed an increase in net 
profit in advance of any previous record of the company. There 
had not been a corresponding increase in expenses, as economies 
had been effected all round. The net profit increased by 32 per 
cent., bnt the working expenses by only 2 per cent. The 
2 per cent. increase was largely due to rates. Under the 
present law, they could look for no amelioration on the 
rate question. The total amount paid during the year 
was 4s. in the £ on the profits distributed to shareholders. After 
further remarks on the hardships of rating, Sir William went on to 
say that last year they purchased 1,900,000 units from Wood Lane, 
against 1,550,000 in the previous year, at a considerable saving, and 
they hoped that they would still further reduce the cost of production. 
The directors had considered it necessary to oppose seven or eight 
Bills now before Parliament containing certain clauses, 
enabling them to do this company injury in the future. One 
project was of a sweeping nature, and it might mean an 
expensive fight. They had combined with other companies 
involved, in order to lessen expenses. They hoped that they would 
be able to arrange with most of the promoters for the insertion of 
clauses, or the omission of words which would satisfactorily safe- 
guard the company's interests. The net profit for the year, less 
depreciation, interest and sinking fund, left & balanoe to be 
divided of £11,663, being more than £3,000 above the availuble for 
division in any previous year. The depreciation, renewal and 
reserve fund now stood at £20,000, and nothing had been charged 
against it during the year. The Kensington and Knightsbridge Co, 
Ltd., contributed £6,354 to the joint fund which now atood at 
£12,000; whatever surplus was left in 1931 when the joint debenture 
- stock. was redeemed would be divided by the two companies in 
accordance with the amounts they had contributed respectively to 
the sinking fund. The surplus had every appearance of being a 
pretty substantial one. In 1891 they had 77 customers with 6,000 
lamps ; in 1904 there were 2,267 customers with 132,132 lamps. At 
the last meeting he predicted an increase of about £4,000 in revenue. 
This figure had been exceeded, principally owing to the heavy fogs 
. during the latter half of Deoember, the actual figure being £5,520 
increase in revenue and £4,782 in net profit. The rate of progress 
was being maintained this year. This year they did not expect to 
have to spend any new capital, except a few thousands for 
strengthening or extending mains. They anticipated an increase 
of £4,000 or £5,000. Everything possible was being done to extend 
the business. The company was capable of meeting any paying 
demand for electricity in its area. The Wood Lane works reflected 
great credit upon the management, as current was being produced 
there at a lower cost than at any other station in London, the works 
costs being 61d., the management costs '41d., and the interest on 
capital and sinking fund brought the total cost for the year to 1:12d. 
per unit. They were now reaping the benefit of the increased 
business obtained by reducing the charges to consumer. 

Mr. R. BippuLPH Martın, M.P., seconded, and, in reply to 
questions, made some further reference to the question of the 
rating of machinery. 

The report was adopted, and the retiring directors and auditors 
were re-elected, and the board and staff thanked. 


Metropolitan Electric Supply Co. 


Мв. W. Н. Cniers presided at the annual meeting held at 
Winchester House on Tuesday. 

In moving the adoption of the report (ELECTRICAL REVIEW, 
March 10th, p. 411), the CHAIBMAN first explained the capital 
account, which was a little confusing and complicated. At 
the end of 1903, the capital expenditure amounted to £2,090,000. 
During 1904 they had spent £208,000, making £2,298,000. Of this 
sum £759,000 was money spent in Marylebone, aud on Sardinia 
Street station. If they wrote off that amount, it would leave 
£1,540,000, which represented the amount of the capital expended 
at the present moment. They would want to know how that had 
been reduced. The total amount of money received from the 
Marylebone award and the Sardinia Street arbitration, amounted 
to £1,395,000. Out of that they had credited back to capital 
£759,000, so that at the present moment the actual capital was 
represented partly by their various stations, and mains, land, and 
machinery, and partly by cash, and there were certain deductions 
for money paid back to the banks. Some £300,000 or £400,000 was 
now invested in first-class securities, so as to be available during a 
considerable period of time to draw upon and spend in the business 
without asking for new capital. As regards the remainder of the 


awards money after they had credited back the amount to 

there remained a sum over of £680,000. £600,000 of that was returned 
to shareholders in the form of a £6 bonus, and the remainder of 
it for the present was carried over to reserve. The gross revenue 
for the year was £306,000, and to produce that the working costs 
came to £129,703. Out of the £190,182 available, they had, after 
deducting debenture and preference interests, &., £128,157. They 
had carried £20,000 to reserve (a substantial increase on the previous 
year), leaving £108,157. After psying the dividend of 10 per cent, 
for the year, they had £8,157 to carry forward. The progress of 
the company bad been very gratifying during the year, for they 
had added the equivalent of 89,000 lamps, which meant that in its 
fourteenth year the company was not only showing a substantial 
progress, but a better progress than it had ever shown before. The 
total lamps were 939,000, and he hoped that when he met them 
next year it would run into seven figures. A considerable quantity 
of last year’s current was taken for motor purposes, and that was a 
line of advance that they were looking forin the future as one of 
the principal sources of revenue. One heard now and then 
criticism of this and other London companies, but there was a 
vast difference in the cost of supplying light and supplying 
motor power. The real economical supply did not really consist 
in either light or power, but the two combined. At the 
present moment this company was in a position to supply 
any amount of power that was required—to little or big customers 
who came to them tc-morrow. They had a large reserve of land 
at Willesden, so that they had the means, almost indefinitely, of 
supplying any power that the neighbourhood might require. The one 
or two things that they were asking for in their Bill, if they were 
granted wonld facilitate cheapness of production. The chairman 
spoke in high praise of the energetic and conscientous work of Mr. 
Canliffe Owen, the secretary; Mr. Highfield, the engineer; and 
Mr. Conacher, the general manager. 

Mr. LevggTon HABA seconded the motion, which was adopted 
unanimously. 

The Cargman mentioned that this year they sold £24,000 worth 
more current tban in the preceding year, but the costs of produc- 
tion were £12,000 less. That was after 1903, which gave almost as 
good resulte lf they took the two years together they would 
find that the increase in current sold produced £40,000, and 
the diminution in expenses was £27,000, which really meant 
£67,000 to the company. One of the chief reasons was that 
they were now getting the benefit of the capital expended 
at Willesden on new engines and condensing plant, and another 
reason was the extraordinary economy effected by the excellent 
management of their engineer in coal consumption. In 1898 
they produced 7j millions of units, and the amount spent on coal 
that year was almost exactly the same as was spent last year, when 
they produced 153 millions. 

The retiring directors and auditors having been re-elected, the 
meeting became extraordinary, and passed special resolutions 
dividing each £10 ordinary share into two £5 shares, and increasing 
the voting power of the preference shareholders to meet that 
alteration. 

A cordial vote of thanks to the chairman for his excellent services 
to the company closed the meeting. 


Brompton and Kensington Electricity Supply Co. 


Тнв directors’ report for 1904 says that the revenue account 
shows a credit balance of £28,271, which, with the balance 
of £4,179 brought forward, £384 balance of iaterest received, 
and £110 surplus on sale of securities, makes a total of 
£32,944. After deducting £2,096 for interim dividend on the 7 per 
cent. cumulative preference shares, and £6,304 interim dividend at 
the rate of 9 per cent. per annum for the half-year to June 30th on 
the ordinary shares, the directors recommend that the aum remain- 
ing, vis , £24,544, be dealt with as follows:— 
To credit of depreciation account as T РРА T ee #8,С00 
To preference dividend for half-year ended December Sist  -.. 1,910 
To dividend on orainary shares for half-year ended December 
8lst at the rate of 11 per cent. per annum, making 10 per 
cent. for the year i és ae oe oe ce 1,973 
To directors’ additional remuneration V. ee T 
Leaving, to be carried forward, a balance of T se “a 5,964 


Е Total ee ee өө £24,044 
'The following table shows the progress of the business :— 


Equiv. 


of8-c.P. Increase 
lamps in 8-с,р. Customers Gross Expendi- Net 
Year. connected, lamps connected. receipts. ture receipts. 


1900 108,978 18,675 9,895 86,195 4 514,801 0 10 91,224 8 
1901 121,212 19,984 2,650 41,154 4 6 16,900 2 8 94,249 110 
1902 187,826 16,114 2,979 45,655 2 7 19,086 4 8 26,618 17 11 
1903 164,503 17,597 8,826 60,272 18 7 21,09 0 6 29,233 18 1 
1904 169,869 15,016 8,575 50,189 7 6 21,918 15 1 2897012 7 
Owing to the price per unit having been reduced, whereby the 
consumers have benefited to the extent of nearly £4,000, the profits 
show a slight decrease for the first time in the history of the 


company. 


Bournemouth and Poole Electricity Supply Co. 


Тнв directors’ report for 1904 says that the capital expended daring 
the year was £31,405, making the total expenditure at December 
318$ last £318,294. In December last the balance of the ordinary 
shares was allotted pro rata to the shareholders at a premium of £1 
per share, and the balance of the debenture stock was di of 
at par. In order to provide further funds as necessity arises for 
the development of the company’s business, the directors propose 
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to increase the share capital from £300,000 to £500,000 by the 
creation of a farther 10,000 preference shares ef £10 each, and a 
further 10,000 ordinary shares of £10 each. They also propose to 
increase the borrowing powers of the company from £150,000 to 
£300,000. The balance to credit of net revenue account is £15,765. 
Ont of the above-mentioned balance of £15,765, the full dividends 
for the year on the 44 per cent. and 6 per cent. preference shares to 
December 31st, 1904, have been paid, and the directors now recom- 
mend the payment of a dividend on the ordinary shares at the rata 
of 7 per cent. per annum for the year ended December 31st last. 
This will absorb £14,722, and leave a balance of £1,043 to be carried 
forward. Application has been made to the Board of Trade, with 
the consent of the local authorities concerned, for a provisional 
order for Wimborne and the surrounding districts, with a view to 
supplying same from the company's station in the Bourne Valley. 
The total applications received at December 31st last amounted to 
the equivalent of 121,589 8-с.р. lamps, being an increase of 21,051 
for the year, as compared with an increase for the previous year of 
19,542. The total number of Board of Trade units sold for lighting, 
power and traction purposes was 1,703,329, being an increase of 
183,327 unite for the year. The Richmond (Surrey) Electric Light 
and Power Co., Ltd., continues to make satisfactory progress. A 
dividend at the rate of 7 per cent. has been declared on the ordinary 
* of that company in respect of the year ended December 3186 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c. 


Quantity generated in Board of Trade units . . 2,856,888 
Quantity sold— 


Pub io lamps eo ee eo ee ae oe ee ee 21,083 
Private consumers by meter T as T ^ .. 1,682,296 
Total soldi km “5 E es "s T . . 1,708,329 
Quantity used on works.. a . 219,207 
Total quantity accounted for .. a e. 5. . . 1,982,556 
Quantity not accounted for ..  .. .. V „ 9745382 
Number of publio amps К - T T ‘a $5 e 110 
Total maximum supply demanded ,. oe T T .. 1,561 KW. 


Direct Spanish Telegraph Co. 


Тнв accounts for the year ended December 31st, 1904, show а 
balance to the credit of revenue of £10,201. After adding the usual 
sum of £5,000 to the reserve fund, the balance will] amount to 
£5,201, which, together with £385 1s. 10d. taken from the contin- 
gencies account, enables the directors to recommend the declaration 
of the dividend of 10 per cent. on the preference shares, and a 
dividend of 4 per cent., free of income-tax, on the ordinary shares, 
for the year 1904, amounting to £5,586. Half of this amount was 
distributed on October Ist, 1904, as an interim dividend in respect 
of the half-year ended June 30th, 1904. The balance to the credit 
of the contingencies account will then amount to £795. 

The Barcelona—Marseilles cable has, unfortunately, been three times 
interrupted during the past year. Owing to the frequency of these breaks, the 
directors took steps to put the cable into a thorough state of repair, and the 
work has now been satisfactorily carried out. 

The Bilbao cable broke down on December 13th at about 25 knots from the 
Spanish end. Communication was restored on December 20th, the interruption 
having lasted 74 days. 

The cost of these four repairs, amounting to £8,002 8s. Id., has been charged 
against the reserve fund. 


South London Electric Supply Corporation. 


Мв. Grorce Eris, J.P., presided at the annual meeting held at 
Cannon Street Hotel last Friday. In moving the adoption of the 
report (see ELECTRICAL Review, March 10th, p 408), he said that 
the company had made satisfactory progress, and the expectation 
expressed at the last meeting as to the probable increase in lamps 
connected had been falfilled, the exact number at December 31st, 
1904, being 107,000. Since then a large number of additional 
lamps had been connected to the mains and applied for, there still 
remaining a balance of nearly 7,000 lamps awaiting connection. 
Geveral of tbe electric power Dills now before Parliament would 
affect this company seriously, and it would mean that the best pay- 
ing loads—in fact, the very plums of electricity supply—could be 
en by the competing companies, notwithstanding the fact that 
this company had to work under serious statutory obligations and 
restrictions, and had expended a large amount of capital in pro- 
viding for Lambeth an electricity supply capable of meeting any 
likely demand. The proper steps had been taken to safeguard 
shareholders’ interests. The supply of power to the L.O.C. had been 
continued without interruption thronghout the year. This traction 
load would remain with them certainly through the present year, 
and possibly longer. This load, together with the increase in the 
company’s own business, had been the means of again still farther 
reducing the total costs of generation, which was still the lowest 
obtained by any of the electricity supply companies in the metro- 
polis, the actual figure being no more than 1:07d. per unit sold, 
against 1:32d. obtained in 1903. They had installed a new con- 
densing plant, which had made a satisfactory decrease in the cost 
of coal per unit delivered; also, at the latter end of 1904 they 
installed a new filtration process, which was working satisfactorily, 
and would reduce the consumption of water. During the year 
three new boilers, mechanically stoked, had been erected. After 
many endeavours they had now persuaded the railway company to 
provide a railway siding, and this would reduce coal costs, and give 
greater ease in the handling of large supplies. They had put on 
order, for erection before September, a 900-kw. steam alternator, in 
order that during next winter the spare plant might bear a proper 
proportion to the anticipated demand. After briefly referring to 
(€ expenditure the speaker turned to the balance-sheet, and 
that, in accordance with thejscheme adopted at the last meet- 


ing for the extinction of the preliminary expenses over a period of 
10 years, a second instalment, amounting to £4,140, had been 
written off. Further, they had dealt with the very important 
matter of depreciation on a liberal scale, having set aside for that 
purpose £6,000. The amount written off under these two heads 
alone represented, on tbe capital expended, nearly 3 per cent. 
Although the balance of £19,447 would bave allowed of a dividend 
of atleast 5 per cent. for the year, they considered it would be more 
rudent to pay a smaller dividend, and carry forward a larger 

lance, and, comsequently, they recommended the payment of a 
dividend of 4 per cent. for the year, which would absorb 
£19,000, leaving £6,447 to carry forward. The general business of 
the company was steadily progressing, and they would, in con- 
sequence, be in a very much stronger position when they lost the 
L.C.C. as a customer than they were when it came to them, 
still the diminution of receipts, when that time came, must be 
considerable, and it seemed wise to anticipate it by building up, in 
the meantime, a fund for the equalisation of dividends. The 
speaker proceeded to refer to the action against the company by the 
Lambeth Corporation for not consuming the refuse which the police 
magistrate had, at their instance, ordered the company not to con- 
sume. They commenced these proceedings about four years ago, 
and had now revived them after allowing more than two years to 
elapse without taking any steps. 

Several questions were asked by shareholders, and, in reply, Mr. 
J. ATHERTON (a director) said that it would hardly be advisable to 
state the proportion of their output that was sold to the L.C.C. 
'The destructor action would probably come on within three or four 
months, and they had every comfidence of winning. 

The report was adopted, and the 4 per cent, dividend approved. 
Retiring directors and auditors having been re-elected, a vote of 
thanks to the chairman was passed. 


Ernest F. Moy, Ltd. 


Tun directors’ report for 1904 shows that a profit of £831 has been 
earned during the year, which, together with the amount of £71 
brought forward, makes £903 available for disposal, and the 
directors recommend that this be dealt with as follows:—73 per 
cent, dividend on 8,032 ordinary shares, £588 ; 6 per cent. dividend 
on 1,420 preference shares, £81; income-tax, £42; general reserve 
account, £100; balance carried forward, £92. In spite of the 
undoubted depression in trade which existed during the whole of 
last year the directors report that the works have been kept fully 
employed, notwithstanding the fact that keen competition has been 
met with in securing orders. The directors have secured additional 
premises conveniently situated and new departments have been 
created, which include a brass foundry, fret cutting and enamelling 
shops and good storage room, the latter enabling more space to be 
occupied for turning out work in the old premises. As these new 
premises were only put into operation at the beginning of 1905, the 
benefit will be felt during this year, and with the indications of 
improved trade the directors havo every hope that the present year 
will be a satisfactory one. 


Oxford Electric Co, 


Tux meeting held on March 3rd was presided over by Sir Henry О, 
Mance, who went briefly into the figures given in the accounts, 
and stated that they had added to the system 9,519 8-c P. lamps, 
and had now an equivalent of over 65,000 lamps connected. The 
increase in the number of lamps was about the same as in 1903, and 
much greater than they anticipated it would be. The 2,000 shares 
offered to the shareholders were subscribed for three times over. 
The proceeds of the issue bad been devoted principally to expendi- 
ture in erecting additional accommodation for the new machinery 
required to meet the increasing demand, and in the purchase of 
three transformers, &c. They had also incurred a considerable ex- 
penditure in mains extensions. An estimate was being prepared of 
the capital expenditure required this year. To meet that expendi- 
ture it would be necessary to issue the remaining 1,500 shares, 
They had generated about 1,200,000 units during the year. This 
amount corresponded very closely with the increased expenditure 


‘on coal. They had been steadily working on the strengthening and 


improving of mains, and lately had had fewer difficulties. The 
mains had been down now nearly 14 years, and some of them were 
showing signs of wear, but they had found it necessary to condemn 
very little. During the last year or two they had found signs of the 
main flue Binking, and, after closely inspecting it, they found it was 
not to be relied on. They had now sunk the foundations to a much 
greater depth. They had also enlarged the fiae and raised the 
level of it, so that the intrusion of water from the river would, in 
uture, be prevented. The maintenance figures were rather heavier 
than usual. Among other items was a new belt, and they took 
advantage of the fact that there were some steeple-jacks in the 
neighbourhood to have the shaft examined and repaired. The 
receipts on account of sales of current metered had increased 
from £15,708 to £17,792. They did not to go on increasin 
the lamps in future years at the rate they had done in the last year 
or two. He wished to protest against an insinuation in tte 
London daily papers that there was any unusual danger to Oxford 
colleges in consequence of the introduction of the electric light. 
Statistics and experience showed that whenever the electric light 
was introduced there was a decrease in the number of fires. The 
writer pointed out that these colleges were more subject to fire than 
other houses. As far as his experience went, he should say that old 
oak was less inflammable than new pine, and he did not see why a 
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college should be more subject to fire than any other place. They 
had over a thousand customers. They had been working over 
13 years, but it had never come to his knowledge that there had 
been one single mishap from the electric light in the houses which 
they supplied with current. 

The report was adopted. 


Davis & Timmins. 
Tue sixth annual general meeting of the above company was held 
on the 14th inst. at Winchester House. 

Sir Нинвү MAxck, the chairman, in submitting the report out- 
lined in our last issue, said that while most industrial companies’ 
shares had suffered from trade depression, their shares had, if any- 
thing, appreciated. Their business was a wide one, and they had 
an increasing number of customers. At the Wood Green works it 
had been necessary to supplement their gas engine plant by an 
additional engine, the cost of which would probably be taken from 
the reserve fund. It was with grest regret that the directors 
reported the death of their late managing director, Mr. Arthur Le 
Neve Foster, in June last; Mr. Geo. E. Davis, who had been asso- 
ciated with the company from its commencement, had been 
appointed to the vacant position, and Mr. Wm. Negus had been 
offered a seat on the board. 

. Subsequently Sir Henry Benbow was re-elected as a director, and 
the appointment of Mr. Wm. Negus confirmed. 


Wm. Griffiths & Co. 


AT the sixth ordinary general meeting held on the 14th 
inst., at the Great Eastern Hotel, the CHaiBMAN (Mr. W. A. 
Mitchell) stated that the gross profit showed a falling of 
£15,644, compared with the previous year. The company’s turn- 
over during the year in both the supply and ordinary paving 
depsrtments were well maintained, but the results of the construc- 
tional department were most disappointing, owing to the unremune- 
rative character of two large contracte, amounting to some £180,000. 
The general business had had to bear the losses in the constructional 
department, but the directors regarded the results as merely a 
temporary set-back. 

A long discussion ensued, the various speakers being about equally 
divided on the question of the soundness of the company's business, 
aod eventually it was decided that the board weuld meet two or 
three shareholders in order to discuss ma‘ters. 

The report and accounts were then carried. 


Oldham, Ashton and Hyde Electric Tramway Co. 
—'The report for 1904, to be presented at the meeting on the 
17th inst., states that the total revenue for the year amounts to 
£29,349, and expenditure (including £1,600 for debenture interest) 
to £22,877, leaving a profit of £6,472, which, added to £170 brought 
forward from the previous account, makes an available balance of 
£6,642. The directors propose placing to depreciation and reserve 
fund £1,000, and after paying a dividend on the ordinary shares at 
the rate of 7 per cent. per annum for the six months ended December 
31st, 1904, making 6 per cent. for the year, leave to be carried 
forward £142. The total capital expenditure to December 31st, 
1904, amounts to £153,668. With the addition of the £1,000, the 
depreciation and reserve fund will amount to £9,748. A satis- 

.factory agreement has been entered into, by which the Corporation 
of Ashton-under-Lyne will continue to supply the electrical energy 
for the working of the tramway. 


National Electric Construction Со. — The gross 
profit for 1904 was £29,351. Thecredit balance available is £16,402. 
£10,112 is set apart for reserves, depreciation, &c.; 6 per cent. is 
paid on the capital, absorbing £6,007 ; and 14 per cent. dividend is 
paid on the vendors’ shares. The Musselburgh tramways and light- 
ing system was inaugurated in December. Up to March 9th, 425,334 
passengers were carried and 4,000 8-c.P. lamps have been applied 
for. The Bo'ness lighting installation was inaugurated on February 
6th, and that of Carnarvon on February 23rd this year. The meeting 
is to be held on March 24th. 


Stewarts & Lloyds, Ltd.— The directors have decided, 
after setting aside £40,000 for depreciation, to recommend 11 per 


cent, on the ordinary shares, placing £25,000 to reserve, and 


carrying forward £53,100. 


French Thomson-Houston Co.—The committee of the 
Thomson-Houston Co., of Paris, recommend a dividend of 5 per 
cent. The statuory reserve of 5 percent. will amount to 106,266 fr., 
and 134,596 fr. will be carried forward. 


Fairbairn, Lawson, Combe, Barbour, Ltd.—The 
report for 1904 states that the profit forthe year, after charging 
expenses incidental to the business (including depreciatiofi, 
£13,850), amounted to £100,381. The dividend on the ordinary 
shares is 74 per cent. for the whole year. The directors transfer 
to the reserve fund the sum of £23,000, and carry forward £7,993. 


Prospectus.— The list is to close to-morrow, Saturday, 
in an issue at par of £50,000 5 per cent. first mortgage debenture 
stock of the Anglo-Portuguese Telephone Co., Lid. The stock is 
offered by the Consolidated Electrical Oo., Ltd., who are the 
largeat shareholders in the company. 


South Metropolitan Electric Light and Power Co.— 
The debenture stock transfer register will be closed from the 20th 
to 91st inst. for the preparation of the warrants for half-yeer's 
interest payable April ist next, which will be posted on the 


010 inst. 


STOCKS AND SHARES. 


Wednesday Evening. 

Тнк Stock Exchange is busier than it has been for months— 
perhaps for years past. Investment and speculation are alive in all 
departments, with the exception of the mining markets, and as 
the latter are perhaps rather doubtful blessings to the public, 
their inanition need cause regret only to those immediately con- 
cerned. The volume cf trade has culminated in one of the heaviest 
“ pay-days" known of recent times, and the press of a nineteen 
days’ account inspires the hope that some brevity in these financial 
notes may be pardoned at the end of a particularly long day in the 
markets of the Stock Exchange. 

Electricity sections are good, and there is a lot of business being 
done on both sides of the slate, buying and selling. Hence it 
happens that changes in the price-lists are not very marked, 
although on balance the tendency is distinctly upward. Telegraph 
securities display the greatest number of improvements. Industrials 
have smart rises in Edison & Swan issues as their distinguishing 
feature, and Electricity Supply shares continue steadily good. 

Two falls of 5s. each in Brompton Ordinary and City of London 
Ordinary reduce the prices respectively to 104 and 122. The decline 
in Citys is the result of a few selling orders on the top of the recent 
rise. It may be observed that the deduction of dividend is often 
followed by sales on the part of proprietors who have refrained 
from realising until their dividends are secured to them. Most of 
the electric lighting shares have been quoted er dividend within 
the last few. weeks, and the inference is obvious. 

Charing Cross Ordinary shares are better at 83, and Metropolitans 
rose to nearly 20 before the dividend came off to-day, Wednesday. 
Bouth London shares have hardened, and Bt. James's added 5e. at 
14. Debenture stocks are still in strong demand. Midland Cor- 
poration 43 per cent. Debenture, recently admitted to quotation, is 
a point harder at par. Bournemouth and Poole Ordinary are 12, 
and the Preference 10, the new proposals causing little eharge in 
these prices. Brush shares advanced a trifle, the Preference at 1! 
showing i rise. Smart jumps occurred in the Edison & Swan 
Debenture stocks, the 4 per cent. being 3 points better at 82}, 
and the 5 per cent. gaining 5 points at 88. The partly-paid “А” 
shares stiffened to £1, and the fully-paid are nominally 10s. ap 
at 12. 

Electrical railway stocks somewhat hang fire in the general run 
of cheerfulness apparent in Home Rails. It is eaid that the 
Central London must shortly face heavy expenditure in order to 
relay most of its track, as the lines are wearing out. The eg- 
gestion may be wide of the mark, and the pronounced activity of 
the motor-'bus promoters seems far more likely to be the restraining 
influence that prevents the investor buying Тторепру Tube” 
stocks. Then, too, the District should be ready very soon now to 
start its electrified service. The price of District stock is 42, and of 
Metropolitan 973. Baker Street and Waterloo Detenture put ona 
trifle at 24 premium. The two other new Tube Debentures, Charing 
Crose and Great Northern, are both about 10 per cent. premium for 
the Special Settlement. It will be noticed that of the money 
required by the London County Council and the Johannesburg Cor- 
poration in their latest loans, a fair proportion is wanted for 
electrical schemes. 

In spite of Mr. Yerkes's eloquent generalities at the London 
United Tramways meeting, the price of the Debenture stock has 
fallen to 99—102, although the Preference keep fairly steady at 
10}, thereby affording proprietors a good opportunity to get out of 
this investment. Argentine Tramway descriptions call for no 
comment, but Buenos Ayres National "A" First Preference came 
on offer at 61. Capes remain at 1j; the market are not eager to 
deal while the directorial feud continues. Metropolitan Electric 
Tramway Debenture rose to 1063, and the 5 per cent. Debenture of 
the British Electric Traction is a point up at 123. Westinghouse 
Preference reacted + to 34 after their swift advance, buf the 
Debenture stock is better at 92. 

In the Telegraph section there are over a dozen improvements, 
the Anglo-American Telegraph varieties showing especial strength. 
Anglo "A" has developed into one of the most popular gambling 
counters of the moment, and the company's other stocks are also 
good. Direct United States Cable shares went better in sympathy, 
and there has been fresh United States support of Bubmarine Cables 
Trust. Globe Telegraph and Trust shares, Ordinary and Preference, 
have again advanced with the rest of the Telegraph market. 
Eastern Telegraph stocks, and Eastern Extension shares move 
slowly upwards, while 10s. rises have accrued to Indo-Europeans 
and Great Northerns. There has been further demand for Western 


Telegraph shares and Debentures. A sovereign rise took Telegraph 
3 shares to 87, and the 8 Ne oe to 104. 
Amongst Telephone descriptions, the Na grou practically 
unchanged, but Orlentals have more than recovared thair decline of 
а week ago, and at 12 are д, better. 


2 Stabe T T" "nm "— —— — d ³ð2;q; ðͤ KV ³˙W 0 Ce TET! i 
vol. 56. No. 1,495, Manon 17,1908.) THE ELECTRICAL REVIEW. 457 


SHARE LIST OF ELEOTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present Dividends for the last | „hosing 8 dreck ended ^ 
NAMB. or Quotations otations тосх ор 
Issus, ee three years, March 8th. aroh 15th. Mean in 
1908. 1908, | 1904 Highest| Lowest 
67,100 bak ayy ay. 4 le ee ee ee ee ee 100 ee ee ee 99 —102 99 — 102 ae ee 
25,000 Amason Telegraph 8 Nos. 1 to ee ee ee 10 ee ee ее 21— 21 21— 21 е =e 
119, 7003 Do. do, 6 96 Debs., os. 1 to Red, ee эө eo 100 oe s A 70 — 75 70 — 75 I^ ы 
788,840 | Anglo-American Telegraph .. |... .. cc Stock | 00/6 | 6ls. % | .€0— 62 61 — 68 60 T 
8,106,580 | Do. do. do, 69% Prein. Stock | 6 % | 107 —108 108} — 1 1 1064 
8,105,580 | Do. do. до, „ а. | Stock А 28. il 7 153 164— 1 17 154 
44,000 Nos. 1 to 44,000 ee ee ee ee eo ee 6 6 1 % ыы — 6 = SA * 
OTK Do. do. Sterling 600 year 4% Deb, Stock Rd. tok | ° m 1 | "Ge —10 “98 —100 99 | 99} 
be е 4 9 ee ee ee ee ee -— ать 
16,000 Cuba ee ee ee ‘х ee ae ee ee ee 10 63% 5 % 559 82— 91 9 эл 2 
8.000 Do. 10 &% Pref. se ee ee ee ee ee ее 10 ee eo * 17 — 18 17 — 18 = * 
13,981 Direct Spanish Telegraph, Ord. ee ee ee ae ee ee 5 se * * Bà— 5 8 — Bü ЮЕ 3 
6,000 Do. do. 10 Oum., Pref, ee eo аө ee 6 ee ee ove 8 — 9i— 4 ese ее 
26,000 е до. t Debs. ee ae ae ee ee 60 ee ee эө 101 — 108 101 С 108 25 и, 
60,7103 | Direct United States Cable e „ 90 1% | 8% T 11ł}— 114 118 — 112 llf, 118 
78,500 Direct West India Cable, 44% Reg, Deb., within Nos, 1 to 1,00, Red, | 100 es vs ee 100 —102 100 —102 .. . 
4,000,000 Жалеп Telegraph, Ord. oe e ee ee oo ee Stock 7 % 1 % -s 144 —147 145 —148 1471 145 
1,985,085 Do. 8% Pref. Stock ce ee ee ee ee 100 se ** ** 91 E 98 92 = 94 932 911 
1,504,665 Do. e Mort. Deb, Brock Red. rn сал s x 1x 74 T Mae M3 к шуп Rr E? 
809,006 Blastern Extension, an China legraph eo ee “ee NES ii 
880,0001 Do. 4 96 ee ee ae oe ee ee 04 —106 106 —107 1063 106 
880,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 ee А 100 —102 100 —102 
300,000] | Do. do. 49 Reg. Mort, Debs. (Mauritius Sub.) 1 to 8,000 | 96 к .. | 100 —102 101 —103 101 | 1003 
180,299 Globe Telegraph and rre: es so oe eo oo o | 10 |28 167% 54% 108— 104 104— 11 10} 10; 
CC BP CHE ыы RE RE Hi— Mà 2 — ls Hs 145 
180,000 reat érthern Telegraph, о ee ee ee ee = = 2 
60,0000 Halifax and Bermudas Cable, af % ndis v Aron 100 i: Е . 100 —102 100 —102 И 
17,000 o-Buropean Telegraph .. .. .. o». e € | 9 1 10 s 46 — 48 47 — 49 41 44 
12,0580 | Monte Video Telephone Co., Lid., Ord. .. .. cc ce ce 1 8 8 : { — 413 —. ti 
1,988,383 | National Telephone, Pref. Stock .. ce co ce e c+ | 100 6 6 6% 1124—1 110 —111 xd | 1 1091 
1,008,661 Do. Def. 8 а — ces] 100 t 5 5% | 106 —103 104 —106 xd | 107 
15,000 ро. do. 6 % Cum. 18% Pref, .. «Ө, leo Ls 10 6 6 6% 18 — 14 124— 134ха 
16,000 ро. do. 6 . md Pret. .. $7 Tes 10 6 6 6 % 12 — 18 12 — 18 xd 123 
2,250,000) Do. do. 69% Non-cum. 8rd. Pref., 1 to 900,000 .. .. 6 5 5 34% 51— баха 533 510 
000,000; Do. do. 8) Deb. Stock Red. e 075 — 5. „Stock 84 Bj 1% 99 —101 100 —102 1004 100 
1884418 ое e рер. Noo 1 to 171,506 fully paid ..  .. юр 8 ae : "n — 015 лю, nl 
en е 08. to eo ee ө» =, ы 
60,000 Do. do. 6% Cum. Prei. 1 н is ja li— 175 Lli— 1А if 14 
100,000 | Pacific and European Tel, 6% баш, Debs., 1 to 1,000 .. ..| 100 i: a B y8 —101 93 —101 is E 
11,8081 Reuter's ee ee ee ee ee ee ee ee ee ee 8 5 % ee se 7i - 12 7 72 "a os 
68,000 | United River Plate Telephone > о о on oZ 7% | . 4 E ® i 
ver ee e 6 ee т = . 
49,000 Do. 6 % Cum. Pret, Nos. 1 to 40,000 .. 6 e 54% А 5 — 5— 
pcs NN ANTA 8 Sh 5 е ee i ee ee et ee Eu 1 & 4˙ 0 ип —109 щш —109 
ares ee oe ео ee ee eo rx T ee 
80,008 | West Coast of America, 1 to 80,000 and 58,001 to 58,009 ee 8s 23 ee ee = “4 m б 
150,000 | Weet Coast of 1% Deba., 120 1,600 guar. by Bras, Sub, 100 oe 100 —102 100 —1 T 
97,0801 | Weste-n Tel „Nos, 1 70 907,980 ꝙꝓn .. „ „„ 10 | 1% | 1% 184— 14 14 — 14 l4 | 184 
15,000 D» 6 Debs. 2nd series, 1908 .. ee oe 100 ee eo ee 101 —103 101 —108 ee 
68,891 | West India and — 8 T „„ 8 2: A S ш та TE ss 
04,568 е do. U 6 Cum, 1st Pref. ee ee 10 eo ee 9 Bj— 9 9 
4,009 Do, do. do, 6 Cum. 204 Pref. ee ee 10 ee ee 83 8}— 8 se 
89,0094 Мо, йо, йо, А 6 Debs., Nos. 2 to 1,809 ee 100 ee ee ee 108 —1€5 108 —106 eec 


99,000 British Aluminium 7 96 Pref, e ee ee ee ee oe b ә өө ee 44— 5 4 б 
30,000 Do. do. “А” 6 Cum. Pref. ee ee ee e 6 ee oe ee 4 — or 4 — 5} ө 
800,000 Do. do. 6 in ы De Stock Red, eo ee ee Воск ° ee 98 — $8 —102 
100,000 British Electric es ә ee ee ee ee ee 10 8 % ee ee cud 913 9 
100,000 Do. do 6 % Cum. ee e ee o өө 10 ee T oe 106— 1) 104— 11 11 
60000: Do, do. 6 Debenture Stock .. . Stock а ar i 121 —123 123 —124 123 1213 
Do. do. 2n Deb. Stock Red. ee ee eo ке 10 3 8 3, 97 — v9 кж 
100,000 British Cables oo ae ае eo ee 5— Ta eo 
100,000 Do. do. % Pref, * °е ee ee ee 6 ee oe 6} — 2 TT 61 ee ° 
8888 Do. Lindley & 9% 1s$ Mort. Deb. sae ee ee ee 2 eo ee ва 101 —104 101 —104 ee 
robe eee өө ° oe ee ee ee ee ee ee oe 
60,000 |$ Do. do, $69 Cum. Frein. „ 41 | Ме ийе ий чое: 
105,781 | Brush Hilectrieal Engineering, 1 to 108,761 .. oe ee ee a Nil Nil " 3 È s 
190,000 Do. do. Non-· um. 6% о ee 3 6% | 6% 1 1 là— 2 13 
195,0003 Do. йо. b. Stock .. T e» | Stock ee - 92 — 95 xd 92 — 95 
126,0001 Do. do, Perp. 8nd Deb. Stock .. .. | Stock x T . — 82 19 — 82 [31 К 
35,000 | Oallender’s Oable оо ов oo вә е 6 15 % | 19396 1t — 11 ll — 14 113 
40,000 Do, do. do. 5 Cum. Pref, ae ee е6 ee 6 ee ee 64— Б 64— bi tà 55 
90,0003 Do. do. do. 1st Mort. Deb, Stock Red. | Stock ee - oe 106 —107 105 —107 1C6 
1,880,014 | Central London Railway, Ord. В T T T T e- | Stock | 4 4 vs 93 — 95 xd 98?— 96 93j 933 
494,008 Do. do. 4 Pref. ee ee ee ee ee Stock 4 4 ee 101 —108 101—108 
1,500 000 Oly and B е ee ee өө ee ee coos A a ee 48 86 443— E 
wa ee eo ee ee ee ee — 4 — 4 45 > 
85,000 скори a Oo; Nos, 1 o 85,00 Ы, © 900 ot 4103, and 8 6 ы iu 2& — 24— 2 СЕ 
106.0003 з . L 0 ee 
99,961 те United Bes. Light, ^ A" shares; 43 paid, 18099,9281] 56 N e Езу 8 
wan " ` ee — 1 
13,199 о, “А " shares, igo... 5 | Nil P. 1— 13 ц— 2 2 1$; 
844,0281 Do. do. 4 Deb. Stock ee ee 100 ee ee т — £2 80 — 85 
100,0001 Do. do, 69% Ind Deb, Stock Prov. Certs. all pd. | 100 oe T 81 — 86 Bó — 91 89} #9 
112,100 lectrio Construction 1 to 119, ee ee ee ee ee es 3 6 96 4 96 1 — 1 1 — 1 
81,800 Do, do. 7 Cum. Pref. 160 ee ee ee a ee ee 2 245 — 27 21, 
82500) | ро. do. atte Ist Mort, Deb Stock — .. :. Book | |: e| 9-9 y — 99 
26,000 General Bleoctric E] Cum. 4 ee ee ee е eo 9$)— 9) е е 
500000 | Henlay's w. Т) Л Ч „ 15 15˙5 13 — 13 127 — 16 is T 
8 [] P or ee eo ee ee ee — - x 1 1 
900,000 Do. do. „EN — - өт ж өө 5 oe Es E. | BR — b5üxd 12 — küxd = ig 
45,900 Do. do. ort. Deb, Stock ee ee | Stock ee Ss 5 109 —111 109 —111 xd ie а: 
50,000 | Indis-Rubber, Gutte-Percha & Telegraph W co 5 10 [10% ee .. 16 — 17 16 — 17 16,4 | 165 
PIU Liverpool Overhead Railway, pM os 10 i i | aj сз үш i * 
ee А eo oo ee Y 1 == а эө 
10,000 + Do. do. ' Pret. 410 paid oe ee ee ee 10 ee 1% t% 91— 1 i 91 "P . 
57,360 Construction owe А А 19 |2 % | WH |15% 85 — 87 85 — 87 87 353 
160,0081 do. 4% Deb. Bas., Nos, 1 to 1.800. Red. 1900 100 ee ee Wee 108 —104 108 —105 ae СЕЈ 
000,000: | Waterloo & Ону Railway, Ord. „ v o o оо | 100 | 8935 | BEY | si% | 92 — 9 93 — 94 


* A period of nine months. + Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 5 From Manchester Share List. 


Bank rate of discount 24 per cent. (March ӨШ, 1905), 
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SHARE LIST OF ELECTRIOAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. 


Present beck | Dividends for the Closing 
NAME or Quotetions Quotations week ended 
— are, | 1800 three years March 6th. | Маг. 15th. | Mar. Ian, 1906. 
t | 190 1904. m 
90,000 | Brompton & Kensington Eleotrio Light Sup., Ord., 1 to 90,000 .. 5 | 8% |10% 10 & 10—11 of | 19 
І 90,000 Do. do. 1% Qum. Pret. ee 6 ° е ee ee 1 104 Sia & | ve 
960,000 | Central Electric Supply 4 2 Guar. Deb. Stock .. Бе - 5% 100 T 9 105 —108 2 es 
60,000 Cross and Birand leotrioity Supre pe, 6 |10% % 74— 6 ха hi 7 
40'000 Do, 90. . Ofty U dertaking ” @ Gm. Pre | 6 2. аз 1 8 à | 
. 0. D е ec eo oe = «ә 

40,000 Do. do. 1908 ee ee ee ae ee ee b oe ее ha bY, 5% ы 
850,000 Do. do. 4 Deb. Stock Red, ee ee ee eo 100 ee ө 108 —105 "e. .- 

44,486 |*Chelsea Electricity Supply, Ord. aed hen Соз С 6 | 4% 6% 62— 71 Iaj 7 
үзү 8 E о. Deb. Stock Red. te ed Btook ac Я 00 = на gi ia 

ty of London Electric L ne, Ord 00—110506 .. .. : - isti | 

40,000 Do. 6 Gum. Prete Ота 40,000 eo eo 10 oe эө 194 – 14 1 х өө 
600,000: Do. 6 Deb Stock, Scrip. (iss. at 115) all paid .. ee ee ee ee T ы aud 
800,000 Do. 44% Ind Deb. Stock, Prov. Certa, all paid .. .. | 100 ys s 108 —105 1083] .. 

40,000 | Oounty of London Lighting, Ота, 1—40,000 . .. .. 10 4% 44% 2 — 10 9; 

90,000 Do. ; до. 6 % Pret., 40,001—60 .. | 10 i 8 191 — 127 + 
600,000: Do, do. Deb. Btook ee ee ee oe ee ee ег ] 10 —118 oe 
250,000 Do. do. and Deb. b: Book se 05$ а. | Block |... «s 108 —105 1 104 

70,000 Edmundson’ 8 Electric Oorporation, Ord „Shares ° е ee oe 6 1 % — 64 — 65 

70,000 Do, rey 6 % Cum. Pref. ee ee ee ee 63 т. 68 өө 
800,000: Do. do. lst Mort. Deb, Stock ee 100 oe ыбы 106 — 108 7> Sr 

91,000 | Ken and Knightebridge Botts Ord Neb eee Lue 6 10 96 12 96 124 – 183 ee v» 
110.000 | London Eleotrio Вар ЕЕЕ, en, Lin 1 . 8 4, uc bd » = 

опаоп o Ва on, $ • ee oe ae 12 Ах s a a 

49,840 Do do. , do. 6 Pref, 6 ee ee 67— 64 xd | ee 
250,000: do. 4 9% 18% Mort. Deb. Stock Red | Stock " 2 9) —101 1 100 
100,000 Metropoiiian Electro ‘Supply, 1 to 100,000. is 10 7196 10 96 19 — 193 1 19 

71,106 44% Cum. Pref. 1—71,106, £9 paid d 5 ke & b; — 5; 5 5H 
290,000: Bo. до. 1st Mort. Deb. Stock ws, e E m 110 —115 118 ee 
960,0002 Do. Mors. Deb. Rtock Red ee ee Stock ee ee 97 mE 99 es ое 
220,000 | Midland Electric cotinine 44 % Ist Mort. Deb. .  ..| 100 ое En 98 —100 993 s 

10,862 | No Hill Biecerio, ser Ses xx 10 6% 7 | 144— 163 144 — 154ха — o 

59,000 в 0. m. 15% "Mort. Deb. ee oe ee 100 ee ee . 102 —104 bed 22 

000 St. James’ and Pall Man Light, Ord. i 6 144% 14496 | 144% 194— 14 xd 14} 133 

90,000 . do. е 7 Pref, 90,061 to 40,080 6 ee ee R == eid xd ee ee 
150,000 в“ 0. do. b. ee 100 oe oe 98 —100 ыы ыы 

19,000 Smithfield Markets еен o: . oe ee oe oe 6 8396 oe 28— 83 xd oe oe 

60,000 ee ee ee Btock oe ee 79 — 88 o * 

65,000 | South London Electricity ty Bapply, Ord бєз? е б T 8% 4i— 489 4ixd tis 43 
100,000 South Metropolitan Electrio ight and Power oe oe 1 oe ee — 1 ZA oe 

60,000 (Late Blackheath and Greenwich Prell. 1 i - lij— 133 Iraxd 143 T 
100,000 Dist. E.L.Co.) 1 in De Stock | 100 is e: 107 —110 А e 

000 | Urban Electric Ворр ee ee 6 ee ee N — ef” 

80,000 55 524% 6 % Cum. Pref. ee ee 6 oe oe е ee 
200,000 do. 44% Ist Mort. Deb. Stock Red ia i 100 se - : 06 --108 107 es 
110,000 | Westminster шеше Supply, "E ae? “eer Ой сөз 6 1 * | 188% 14% 121 — 10 xd ' 

98,141 | Do. 6 96 Cum. Pref. ee ee ee Фе 6 i 6° ee | 

| 
* Subject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
BOSOERIQ: ee АН D RAILWAY БАРНО RETURNA 
Fort Receipts f N Fort- R с { | 
- eipts for о. 0 ер s for 
Locality. night the of | Total to date, | Miles Locality. night Total to date, | Miles 
ended. fortnight. | wks. open. ended. 18 реп, 
ö | | 
| E E i | | 4 2 $ £ £* £t | Ы 
Aberdeen .. Mar. 11 2.188 — 36 41 53,221 + 5,925 Cardiff Feb. 25 5685 - 94 | + 1,9924 |... 
Ayr .. » 11 859 1+ 44 48 2,603 + 616 | Carlisle T . | Mer. 11 277 |— 85 — 283... |. 
Bath .. e|.» 8 — 108 К 49 10 5,298 + 517 123 Chatham and Dist. 9, 1,144 + 211 + 630 98 ＋ 8 
Birkenhead . e, o» 12 1,803 + 49 49 51,083 — 946185., Colchester .. | 8 299: .. . 1875 
Blackburn d à TUE ОННО Е Cork : 9 809 + 106 + 196 99 
Blackpool T 9 615 + 76 | 49 | 46,528 + 6,178 | as Darlington .. 11 361 | a 5 4 
» —Fleetw'd. ,, 11 896 — 17 10 1.841 — 102 Darwen 10 405 31 — 66 4:936 
» Lytham , 9 285 — 8/19 2,136 Dundee 98 1.500 41 UE 
tBolton els. 5, 1,674 + 143, 49 502 + 624 95 |.. | Dover 6 391+ 16 — К 
Bournemouth ..: ., 8 1,816 |+ 127|49 | 51,948. 1015 .. || Dublin 10 8,604 „ 622 + 415 4 +1 
Brad ford Feb. 23 | 7,494 '+ 557 207,019 + 29008 М > East Ham 11 | 1,288 + 117 + 1993 .. 
Brighton Mar. 12 | 1,480 4 65 | 49 41, 984 | .. Glasgow ss 11 | 27,992 | 4 2,146 429,24 723 + В 
Bristol „ 10, 8,971 + 428 " v : ыт uet tGloucester . 1 208 Ss 15 
| | P | Halifax к 8 | 9,889 + ; 293 + 5,988 354 + 94 
| | | Huddersfield 1) 2,407 4 277 + 4,289 .. T 
: | Hull 11 4,29 + 805 411,880 | 18 
Brit. Elec. Trao. Co. i l tIlfora 2⁵ 816 9 + 1,050 
nm Ilkeston 8 207 — 80 che 8.5 
Airdrie  .. ..| Mar. 8 968 — 21| 9 1,784 — 811 Ipswich А 11 646 + 66 Es 103 ; .. 
Barnsley .. .-| » 8 Bid 1+ В ,, 1.92 +  88|.. |.. Isle of Thanet 11 4-4/+ 40 + 155 
Barrow  .. » 8 370 {+ 91 , 1,585; + 158|.. |.. Kirkcaldy .. 8 389 |+ 14 M "n 
Birmingham (City) „ 8 10,705 f 1,022 „, | 116467 | + 1,798) .. |.. Lan'kshire Trm. Co. 9 281 |+ 902 + 665 | 866. 
Birmingham (Mid.) ,, 8 | 33,373 + 5321 „, 714,641 | + 1,741 725 Leeds EA 4 308 |+ 680 +16,369 
Devonport » 8 801 |- 47) ,, 8,781 | — 1400 Leicester 11 Mall .. 8 
Dudley З’ rb'ge » 9| 1489 + 44 | 5 6,425 | + 116 , Liverpool 4 215 71. (08 + 8,103 | 108 
Gateshead. . „ 3| 1,147 |+ 107, ,, 7,616 | + 208/.. |.. L.C.C. 95 | 21,969 |-- 5,588 1184,26 47] +38 
Gravesend,N'fleet| ,, 8 8149 — 34 „, 1,818 | — 167 ; Lowestoft li 229 — 8 T 
Gr'n'k Pt. Gisgw| ., 8, 1,041 |+ 145 „, 535} 502 ; Manchester . 11 | 23,018 | + 1,9862 127.815 
Hartlepool se] ua. 8 4-b 5 25 ,, 2,1001 | —  8|.. : Newcastle 11 066 |+ 196 | .. 
Kidderminster ..| ,, 3 176 — 8|, 71811 14. Newport 11 2,017 + 118 + 1 Би 
Merthyr .. i» 8 850|— 18 „ 1,517 — 1160 | Oldham 12 ,790 ＋ 674 066 370 | ЧЕ 
Metropolitan. , З | {3,696 f 1,524 | ,, | 116,882 | + 7,316 | .. : Plymouth d M E P 
Middleton. 4, 3 50 |+ 39 „ 2,258 | + 198. | Portsmouth. 11 2,784 67 + 6, ise E 143 
Oldham — Ashton „„ 3 954 |+ 23 ,, ! 4,297) + 51 Reading 9 042 + 83 
zee TDO TONER s 53 8 191 |— 7|, 876 — 57 4 1Rochdale 4 413 i+ 815 а Pu 10" 19 
Poole Ы “+ э, 8 427 |— 4 " 1,881 — 81 . . е Salford 6 878 + 414 + 9,595 
Potteries .. -| o 8) 8,20m + j, 14,206 | + 879 .. |... Scarborough 11 | 185 173 1 
Rothe sax. , 8 90 1 6 „„, 990 + 83 : Sheffield : 12 | 8,978 |+ 593 + 6,696 | эй nn 
Sheerness .. OA A 110 7 25 „, 457 T Ul.. v Southampton e 8 | „598 — 42 : — 26 678 
Southport e| 5 8 470 + 27 „, 1,983 | — 144. Bouthend-on-Sea .. 8 485 +, 658 + 1,609 
South Stafffs. , 3| 1980,— 28 „ 5,611 | — 8888 Stockport ; 10 | £55 |+ 98 + 85'8 114 41 
Swansea .. e|» 8 898 — 384 „, 8,960 | — > an tes Sunderland 18. 9992 + M + M97 91 771 
Taunton .. ..| » 8|  7ó,— 8 | „ 2 — 55 eside B, d + MI + 468 . 
Tynemouth „„ 3 | 81 — 45 „ 1476 — 262 .. T Warrington 2 3.8 + 15 + 557, 7 
Weston-s-Mare ..: ,, 1 58 + 8: „ 228 85 : West Ham .. 9, 21001; .. 8 eS 098 .. 
WolverhamptonD. ,, 8 6-5 * 19 „, 2,0978 + 146 .. EP Wolverhampton 8 1,965 + 627 я А 
Worcester. . alg, 8 484 + 20 „, 2,173 + 663... ; | | | | 
Wrexham. |» 8 ig] — Ti 810 — 85 .. |... | | | 
Yorks. Wool. Dist. „ B 1,034 = 110 „ 4,807. 692 .. „„ | | ' 
| | | n 
Cen. London Rly. 11 " p + 52 | +1165 6 
| ' | 58 Lon. Rly. 12 — 417 \ — 2,091 | 63 | 
| | lin-Lucan Rly. 10 513 + 5 + 15 7 
Burnley ..  .. Mar. 11 1898 1 | G. N. and City R 11 | 8,970 1+1,3:9 | MEE 
Burton-on Trent. „ 12 603 + 48 494 16.598 83 L'pool Overh d Rly 12 — 95 | — 607 | 6°67; . 
Bury .. oe ; i Mersey Railway 11 076 |+ 127 + 10008; 43 


* Compared with the corresponding period of 1904. 


t One week only. 


{. Includes horse and other receipts. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


MANCHESTER TRAMWAYS.—POWER BUPPLY. 
Ву Н. C. Guyton, A. M. I. B. E., and S. L. Pzanos, M. I. E. E. 
(Abstract of Paper read on February 21st, 1905, at Manchester.) 


Sxrorton I. 


THE area served by the Manchester tramways is, approximately, 41 
square miles, and at the present time there are 144 miles of single 
track equipped and about 400 cars in use. 

The power is supplied in the city area (that portion of the 
city within a tbree-quarter mile radius of the Town Hall) from 
the Bloom Street station and also,t» a small extent, from the 
Dickinson Btreet station. 

The outside district and suburban areas are supplied from the 
Stuart Street station, through the various sub-stations. 

The city area is separated from the outlying districts and each 
sub-station area is isolated. The city area is further divided into 
four sections, and, in addition, switches are placed on the poles at 
some 25 places on the principal routes to facilitate the splitting up 
or cutting out of any faulty sections. 

From the Bloom Street switchboard 12 low-pressure feeders ran 
to the various pillars situated in the city area. Ia the event of 
any positive feeder breaking down the negative feeder can be used 
to take its place for the time being, the current then returning 
partly by the rail. 

Any power supplied from Dickinson Street for traction purposes 
is transmitted through the Bloom Street switchboard. 

Stuart Street.—From the Stuart Street station 32 high-pressure 
feeders supply 19 sub- stations; ia nearly every сазе the high- 
preesure feeders are in duplicate. 

At the present time the lighting and traction main switchboards 


Il--4—4———- 
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Polygon traction load curves from 4.30 a.m., Monday, Oct. 81st, 1904, 
until 2.30 a. m., Tuesday, Nov. lst, 1904. 
Polygon input marked - - - - - By integrating meters. 
" output  ,, 
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та. 1.—-Освув оғ Conversion Erricienoy, POLYGON 
SoB-STATIOR. 


at the generating station are coupled together, as the varying trac- 
tion loads have no appreciable effect on the speed of the main 
engines, and hence on the lighting pressure, owing to the large 
. number of cars supplied. |, 

Descriptions of the Polygon and Oldham Road sub stations 
follow; these were given in detail in the Exgcrrica, Review, 
for Jaly 3rd, 1903. 
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Old am Road traction load curve from 4.80 a.m., Monday, Oot. 818%, 1904, 
until 1.80 &.m., Tuesday, Nov. ist, 1904. 


Oldham Road input marked By integrating W. meters. 
" output „ „ » n 
че. 2.—Ouave or Conversion EFFICIENCY, OLDHAM ROAD 
BUB-STATION. 


Normally, at all sub-stations, the high-pressure feeders, supplying 
the traction and lighting boards, although connected to the same 
bus - bars at Stuart Street, as mentioned above, are kept separate at 
the sub-station end. 


stations, i. e., 


In the case of the area supplied by the city stations, the current 
is metered at the main switchboard, and in the case of the outlying 
areas, at each low-pressure sub-station switchboard. The total 
consumption of energy, for the year ending March, 1904, was 
17,125,857 units. 

The efficiency of transmission of the combined traction and 
lighting high-tension supply from Stuart Street to the sub-stations, 
for Tuesday, January 3rd, 1905, at top load, reached 98 per cent. 
approximately. 

Figs. 1 and 2 show the curves of conversion efficiency for par- 
ticular days, for the Polygon and Oldham Road sub-stations. 

The average monthly conversion efficiency of all traction sub- 
L.T. output 
H.T. input 

The average daily consumption of energy per car-mile over the 
о 99 for the past 12 months amounted to 1:285 units per 
car- mile. 


= 785 per cent. 


SECTION II. 


In this section of the paper the authors wish to put on record 
some figures which bave been obtained in connection with the 
power supplied to the Machester trams, with sp:cial reference 


: to the maximum and average output during the busy periods of 


the day. 

In what follows, tbe full traction output, is the highest output 
as given by the readings of the integrating wattmeters, tak n over 
the busiest hours of the day. 

The maximum traction output is the momentary maximum out- 
put which is liable to occur at avy time during the period of full 
traction output, with a certain number of cars being supplied. This 
output can, of course, only be noted by means of indicating 
instruments. 

The term full lighting output is the peak of the lighting load. 
There is, of course, no momentary maximum lighting output corre- 
sponding in degree to the maximum traction output. 
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Fig 3.—Rzr4ATIOW OF OgTPUT TO NUMBER or CARS. 


Curs.— From the full details of the routes and services of саге 
which were available, it was possible to determine closely, not only 
the total number of large and small cars running, but also tbe 
approximate number on different portions of the system. 

At the time the observations were made, the total number of cars 
was abont 300, in the proportion of about 4'4 small to one large 
car. 

The weight of one of the small cars, including an average 
passenger load and driver and conductor (allowing 10 stone per 
passenger) would be about 96 tons, and the weight of one of the 
large cars under the same conditions would be 130 tons. 

By taking careful observations of the full traction output and the 
maximum traction output from tbe Bloom Street station, frem the 
Stuart Street station, and from the sub stations, it is possible to 
construct curves showiog approximately the relation between these 
quantities and the number of cars supplied. 

Table A gives readings of the fuli traction output and maximum 
traction output taken on five consecutive business days. It also 
gives the combined full traction output for all the sub-stations 
which were then running, for the same period. 

It is not, of course, possible to obtain the simultaneous maximum 
traction output for all sub-stations together, from readings taken at 
the sub-stations, owing to the rapid flu tuations of the load, bu: this 
figure can be obtained from readings taken at the Stuart Street 
station in the manner shown in Table B. 

The latter gives the readings taken at Bloom Street, Stuart 
Street, and the sub-stations between 5 p.m. and 7 p.m on Wednesday, 
December 31at, 1902, and on Monday, January 5th, 1903. 

Fig. 3 shows in dotted lines the results from Tables A and B 
plotted ia the form of curves. | 

From this diagram it will beseen that a safe value to take for the 
fall traction output, low tension, рег cir is 86 Kw. 

The effect which an increase in the number of cars sapplied has 
in reducing the maximum traction oatput, as compared to the fall 
traction outpat, is aleo shown. 
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It is the importance of this ratio, 


Maximum traction output 
Full traction cubput 


which it is desired to emphasise by tbese curves, and not so much 
the actual amount of power taken by the cars, which must, of 
course, necessarily depend on local conditions, and on the sizes, 
proportions, equipment and driving of the cars of different types. In 
order to determine the approximate components of the fignre— 
8`5 Kw. per car—tests were made on one large car and one small car 
over similar routes. 

In each case the car lampe were switched on. 

The following figures give the principal results obtained :— 


Donble-deck. 
Double-truck car. 


Average number of passengers 
ineluding driver and con- 
ductor carried over whole 


Double-deck. 
Single-truck car. 


double journey wie .. 20 as 20 
Hence average total weight of 
car plus load over whole 
double journey Vus .. 11:85 tons 9°35 tons. 
Bpeed—Double journey includ- 
ing stops көз ue .. T74mph. .. 8 m. p.h. 
Average xw. for whole double | 
journey Б 188 de 4 7. Sus n 71 
Average KW.-hours per car- mile 171 iis 0:89 
Average watt-hours per ton-mile 144 eu T 95 
Correcting the above on 
account of the car not being 
loaded to its average load : 
Average KW. iu sv 139 „ ius 7:3 
К 130 ia. ; ов _ ,. 
(127 x NETS 13:9) (71 x m 7:3) 
Average KW.-hours percar-mile 1'87 ... is '91 
Average watt-hours per ton-mile 144 EN з 95 


If the above results for the single-truck car and the donble-truck 
car are combined, it will be seen that the fall traction output per 
car for 4'4 small cars and one large car agrees with the figure 8 5 xw. 
per car, obtained in quite a different manner from measurements at 
the stations. 

(4'4 x 73) + 139 
54 


It will be noted that owing to the short feeders in use, but little 
loss occurs between the gwitchboards and cars. 

Kuowing the approximate components of the figute—8:5 Kw. per 
car—carves can be constructed for any combination of smail and 
large cars. ; 

Buch curves have proved very useful in forecasting the loads which 
have had to be dealt with, as the total service and the proportion of 
large cars increased. 

An opportunity was taken to check the figures given above on 
November 17th, 1903, when the proportion of small to large cars 
was 272 to 120, or 2:3to 1. Oombining the results of the tests of 
the single cars in these new proportions, we obtain the figure 
9 8 xw. per car. 


= 8:5 Kw. 


(2°3 x 73) + 139 
33 


392 cars at 93 Kw. per car = 3,645 xw. (approximately) which 
agrees closely with the 3,665 xw. actually observed, full traction 
output for the whole system. | 

With regard to the maximum traction output, the distribution of 
cars on this date, between the areas supplied by Bloom Street and 
by the sub-atations, was not calculated from the service tables, but 
from the distribution of the full traction outputs it ia evident that 
the number of cars in tbe area supplied by the sub-stations was 
about 250 to 270, say, 260 cars. From the dotted curves on fig. 3, 
it will be seen that with 260 care, the maximum traction output 
would be 13 per cent. greater than the full traction output. 

The observed fall traction output from the sub-stations was 
2,340 Kw., and we sbould, therefore, expect 2,640 xw. for the 
corresponding maximum traction output (2,340 x 1:13 = 2,640 
approximately). ` 

The actual maximum traction output (low tension) as calculated 
from the observed combined maximum traction and lighting output 
at Stuart Street was 2,775 Kw., or 5 per cent. more than would have 
been expected from the dotted curves on fig. 3. i 

While the dotted curves on fig. 3 have proved svfficiently reliable 
for all practical purpores, it has been considered desirable, in 
view of these later results, to modify slightly the slope of the curve 
of maximum traction output, and also, of course, the dependent 
curve of maximum traction output per car, 

These modified curves are shown in full lines on fig. 3 

Fig. 4 gives the load curves for January btb, 1903, for traction 
and lighting oatputs from all the sub-stations together. It aleo 
shows the combined full traction and lighting output from all the 
sub-stations, the combined fall traction and lighting output from 
Stuart Street, the combined maximum traction and Jighting output 
from Stuart Street, and the maximum traction output from tbe eub- 
stations, the last-named output being calculated as showa in Table В. 

Having indicated the relation which exists between the maximum 
fraction output and the full traction output, it will be well, with- 
out goiug into detail, to refer to the way in which these relations 
affect the arrangement and equipment of stations for supplying 
power for tramway purposes. 


= 93 Kw. 


Fig 3 shows that even in the case of a station supplying 80 cars, 
the maximum traction output would be as much as 50 per cent. 
more than the full traction output, and except in the case of a 
station sapplying a large number of cars it is clearly the momentary 
msximum traction outont which decides the number of machines 
which must be ran. On the other hand, in the case ої a station 
supplying 220 care, it is the full traction output wbich decides the 
number of machines to be run, as the corresponding maximum 
traction output would not be more than about 20 per cent. greater, 
and would, therefore, be within the overload capacity of the plant. 
In the case of a station supplying less than about 220 cars, the 
overload capacity of the plant should clearly be made as great as 
possible. Generally, the following considerations should be kept 
in view in order to reduce the disadvantages of the variations of 
tbe traction load, although tbese considerations are not, of course, 
equally applicable to the different cases which present themselves. 

1, The possibility of running stations in parallel on to the lines. 

Itisquite possible by carefully adjusting the compounding of 
the generators in the various stations, to supply the different areas 
in parallel, and this method does, on the whole, tend to reduce the 
flactaations of the load. On the other hand, it is mor e difficult to 
keep the drop of pressure in the rails withia bounds, and it is also 
difficult to guard against excessive loads being taken by any one 
station, especially on starting up after a general shut down. 

2. The use of machines capable of dealing with momentary loads 
greatly in excess of their normal, most efficient loads. 

In the case of synchronous motor-generators, the shape of the “ V " 
excitation curve of the synchronous motor is, of course, of great 
importance in this connection. With regard to generators, com- 
pound wound machines, such as are used for traction work, meet 
tbe required conditions well, since an increase in the load is accom- 
panied by an increase in the strength of the field which is just 
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what is required for sparkless commutation. The Manchester sub- 
station synchronous sets have been found capable of successfally 
taking momentary loads up to 50 per cent. in excess of their normal 
full load capacity, though the nominal overload capacity is 25 per 
cent. 

3. The number of stations for sapplying a given number of сага 
should be kept as few as possible. 

Where there are a number of cross routes, it is, of course, much 
easier to supply a large number of cars from one station without 
excessive drop in the rails or excessive outlay in mains, than in the 
case of a single long route. Even in the case of a single long 
route, however, the area of supply can be extended by means ої 
additional positive and negative feeders and boosters, and in some 
cases these will be ргеѓета Ле to installing a separate sub-station 
towards the end of the line. 

This, of course, is considering the matter entirely from a traction 
point of view. The Manchester sub-stations had to be arranged to 
suit lighting requirements as well as traction. 

4. The use of batteries, preferably with reversible boosters. 

A. At the power house in the case of a direct current station 
supplying a small number of cars. 

B. At the sub stations in the case of an extensive system supply in 
a large number of сагв. А 

As a rule, however, it is only in cases where reliability is the 
governing condition that the cost of providing batteries of the 
necessary sizes at the sub-stations is justified. 


TABLB “ A."— Extracts and Calculations from Sub-station Logs 
from January 5th to 9th, 1903, inclusive 


Maximum trection Full traction 


output, kw. output, xw. 
All sub-stations, 1908 (127 cara) — Average, 970 
Polygon (39 cars) Average, 623 Average, 290 
Moss Side (35 cars) Average, 514 Average, 283 
Average, 249 Average, 86 


Rasholme (12 cars?) 
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TABLE “B.”—Exrracts AND CALOULATIONS FROM SPECIAL 
OBSERVATIONS TAKEN OVER THE WHOLE SYSTEM. 


Wednesday, Monday, 
Deo. 81, 1902. Jan. 5, 1903, 
5—7 p.m. 7 p.m. 
A. Total number of cars running 298 300 


B. Approximate number of cars within Bloom : 
Street area 85 wks Ves es 171 173 
O. Approximate number of cars within sub- 
stations’ area "t i 885 127 127 
D. Fall traction output r.T. from Bloom 


Street from integrating wattmeter 1,550 kw. 1,550 Kw. 
EI from integrating 
ing wattmeters... 1,760 
; „ |B, average of in- 
E. Combined fall trac dicating watt- 
tion and lighting te 
output н.т. from meters ... . . 1,773 KW. 
Stuart Btreet Fs calculated from 
integrating watt- 
meters at sub- 
stations ... ... 1,783 Kw. 
F. Full lighting input H T. at sub-stations, 
from integrating wattmeters _... . 444 Kw. 432 xw. 
G. Full traction input нт. at sub-stations, ` 
from integrating wattmeters ... .. 1,220 kw. 1,214 Kw. 
H. Combined full traction and lighting in- 
put н.т. at sab-statious . (F + G) 1,664 Kw. 1,646 kw. 
I. Efficiency of trans- | 1, Observed (®) 93:5 % 
ноп I, Assumed 93 5 % 
J. Fall traction output нт. from Stuart 
а Р 1,300 xw. 1,300 Kw. 
uid B or ( -i ) "'(Appror) (Approx.) 
K. Full traction output L. . from eub-stations 
from integrating wattmeters . O72 Kw. 977 Kw. 
L. Maximum traction output r.T. from Bloom 
Btreet aay T vus 25 . . 1,716 kw. 1,768 Kw. 
M. Combined maximum traction and lighting 
output н.т. from Stuart Street... .. 2,100 kw. 2,020 kw. 
N. Approximate lighting input н.т. at rub- 
stations at same time (calculated from 
log sheets) ... sat id .... 506 kw. 450 EW. 
O. Approximate lighting output н.т. from 
Stuart Street at same time 7 гга . 540 KW. 480 Kw. 
Р. Approximate maximum traction output 
H.T from Stuart Street (M — о) . . 1,560 Kw. 1,540 kw. 
Q. Approximate maximum traction output 
L.T. from  sub-stations calculated as 
followe:— 
qı = Maximum traction input н.т. to 
sub-stations (1 х P) eas .. 1,460 kw. 1,440 kw. 


93 = Number of motor-generators running 11 11 
qs = Maximum input н.т. per motor- 


generator 75 133 KW. 130 Kw. 
2 1 
. 4 = Bfficiency at this maximum input 837% 8339; 
Hence maximum traction output L.T. 
from sub-stations— 
| (qa X т) ... 1,222 kw. 1,199 xw. 
В. Full traction output т.т. per car supplied 
from Bloom Street E iss Т7 .. 91 Ew. 9`0 Kw. 
B. Fall traction output н.т. per car sopplied | 
from Stuart Street L е7 10:2 км. 10:2 EW. 
T. Full traction output T. 7. per car supplied 
from sub-stations E 77 xw. 77 EW. 
U. Full traction output r.T. per car supplied 
from Bloom Street and sub-stations | 
2 T Жум, e en 8:5 Kw. 8'4 Kw. 
V. Maximum traction output per car supplied 
from Bloom Street Y sae 100 KW.  10'2xw. 
W. Maximum traction output н.т. per car 
supplied from Stuart Street = .. 12:8 Kw. 121 Kw. 
X. Maximum traction output LT. per car 
supplied from gub- stations 2 eee 9°6 kw. 9'4 kw. 


In the discussion which followed, the CHAIBMAN said the members 
were very fortunate in having & paper before them describing in 
such a precise form, modern tramway power practice. He would 
not have thought that large cars would bave taken more power per 
ton, than small care. He wasirather surprised that the efficiency of 
the sub-stations was only 75 per cent., but was pleased to see the 
low running costs obtained. 

Mr. ANDREWS mentioned that many people thought that 
lighting and traction stations should be kept entirely separate. 


* Nors.— At this time traction and lighting loads were supplied 
by one H. r.; feeder. ELE 


The authors had shown that both the traction and the lighting 
loads and load factors were in combination, the combined curve 
showing better results than either the traction curve or the lighting 
curve alone. Another question was as to whether it was advisable 
to use one large station or two small ones. He was rather sur- 
prised to find tbat the sub-station efficiency was so high, and he 
thought that small power stations could not possibly supply 
energy at such а low rate as large power stations with sub-stations. 
It was all very well to talk about the big saving in condensing, but 
when everything was considered, it really did not work out very 
well in practice. 

Dr. ВЁнорив said the ratio between the maximum and full 
traction output had to be considered in designing any system what- 
ever. The maximum traction output gave approximately the візе 
of units to be installed. He thought it was not advisable to have a 
combined ligbting and traction system. In Manchester, where tbe 
roads were fairly flat, and a large number of care running, the 
difference between the maximum end full traction output was not 
eo great, and the lighting was not affected; but in towns where 
there were heavy gradiente, instances occurred of variations 
of 20 per cent., 25 per cent. and 50 per cent. The result was 
that, if you had a combined lighting and traction load, the 
effect on the lighting was very serious. 

Mr. SEATON expressed surprise at the result obtained on the test 
of 1,500 Kw. sets at Stuart Street, which worked out so low as 2 lb. 
of coal per unit. The saving effected when the plant was running 
condensing was very noticeable. 

Mr. Frrra asked the authors what was the objection of having 
compound-wound dynamos on lighting load at central stations. It 
a lighting plant was put in for a private person, a compound- wound 
dynamo would be supplied, but central station engineers all put in 
shunt wognd machines. 

Mr. Watson asked whether the load factor of 478 at Stuart 
Street, and 28:3 at Bloom Street was for lighting or traction load 
or the combined load, also if the two à tq. in. feeders mentioned in the 
paper were in parallel, or whether one was on the positive, and one 
on the negative? He aleo asked if there was any regulating 
devices at the sub-stations, or whether it was done from the switch- 
board? Inthe works with which the speaker was connected, there 
was а combined plant with a lighting output of 2 million unita 
annually, The tramway was installed about 12 months ago, and 
they had not required апу extra staff to look after the additional 
plant. 

Mr. Fp said һе was surprised to see the statement that 
in a station supplying 80 cars, the difference between the 
maximum avd full traction output was 50 per cent., also 
that synchronous sets will take 50 per cent. overload; the 
latter amount was small, and he thought 80 per cenf. nearer 
the mark. A battery, whilst pot giving out any power, yet 
reduced the heating effect on the armature, and as this only reduced 
the C?R losses, he thought it better to spend the money on larger 
plant. Considerable overload capacity was necessary, as after a 
general shut down the excessive starting current might last for half 
an hour. Hedid not see the necessity for negative feeders unless 
negative boosters were installed. Ia Glasgow they had 24 negative 
boosters at work, and the maximum difference of potential between 
any two points on tbe rails was 1 volt. He considered the B. of T. 
regulations of 7 volts far too high, as it afforded no protection to 
the gas and water pipes, and he thought tbat in the course of 14 or 
15 years there would be many cases of electrolysis. 

Mr. Cooper referred to the difference in consumption of power 
of large cars compared with small cars; he thought the former 
might be cheaper to the Corporation, as the cost of operating a large 
car was very little more than foroperating & small one. At his 
station with six cars only in use, the overload in comparison with 
the working load was very great. 

Mr. ATOHISON said that in comparing the number of units taken 
per car, particulars of the cars should be given. With regard to the- 
figure of 8:5 Kw. per car, that was all right where there was a large 
number of cars, but he knew а case where they started with 25 xw. 
per car, and as more cars were run, the figure came down. He asked 
whether the sub-stations were put down for traction purposes only, 
or with an idea of extending the lighting area also. 

Mr. PzABOCEZ, in replying, said that the sub-station plant was put 
down for use both on traction and lighting loads. The load factor 
at Stuart Street fell from 51:2 in 1903, to 47:8 in 1904, owing to 
more lighting having been done from that station. With regard to 
the tests of the Musgrave sets at Bloom Btreet, during one test 
there was four boilers in use, and the steam consumption was 
2°31 lb. per unit, on tbe other test only two boilers were in use, and 
the coal consumption was 2:43 lb. per unit. He tbought the 
difference in fuel consumption was due to the forcing of the boilers. 
The calorific value of the coal was 14,500 B.T.U. per lb. With 
regard to the feeders, two } sq. in. cables are rua to each box, and 
the negative was taken out again and connected to the rails. In 
case of breakdown on the positive feeder, the negative would be 
used and the current return partly by the rails. The negative 
feeder was connected to the bar, and not to the rail, so that the 
current must return by the feeder. 


REPORT ON TEMPERATURE EXPERIMENT8 CARBIED 
OUT AT THE NATIONAL PHYSICAL LABORATORY. 


By E. Н. Raynes, M.A., A. M. Inst. O. E. 


(Communicated by Dr. R. T. Огл2еввоок, F.R S.) 


Чї п have received an advance proof of a paper by Mr. E. H. Rayner, 
entitled “ Report on Temperature Experiments Carried Oat at tbe 
National Physical Laboratory,” which has been,communioated to 
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the Institution of Electrical Engineers by Dr. Glszebrock. It is 
based upon reports issued by the Engineering Standards Com- 
mittee, and deals with two ir vestigations which have been carried 
out by the National Physical Laboratory for that Committee. The 
first investigation (1) is a s'udy cf the effect of heat upon the elec- 
trical ard mechanical properties of certain insulating materials 
employed іп tbe construction of armatures and transformers. The 
second (2) is concerned with tbe temperature d iab ibution in the 
field ooils of direct current machinery. 


l. Dielectrics.—Disruptive tests were undertaken when possible 
upon specimens placed ketween circular electrodes of about 1 in. 
‘diameter, the upper electrode being loaded with а total pressure of 
2 kilogrammes. In the case of insulating tape, two rods with 
hemispherical ende, abcut 1 in. in diameter, under a presture of 
4 kilogramme, were used. In tests with the latter, higher voltages 
were required than with the larger areas, and the disruptive voltage 
was also less definite with the small than with the large electrodes. 
In seeking for standard conditions, the effect cf variatiors of 
frequency upon the disruptive voltage was cxamined. It was found 
that the alternating voltage required to break down a specimen 
fell with the frequency, snd this reeult was also cor firmed for air. 
A stendard frequency of 50 was adopted. Specimens were exposed 
to the temperature of the room for a period of five minutes, the 
voltage was then raised, the rate cf increase being so arranged that 
the disruptive voltage was reached in about a quarter of a 
minute. 

Mechanical tests took the form of punching ard bending, but 
the materials used were too brittle to lend themselves to tests of 
tensile strength. No relation could be found to hold between 
ohmic resistance and tbe ultimate strength of the materials 
examined. The damp-proof qualities of the various specimens were 
compared, and the effect of moisture upon the tests was recore ed. 
For the measurement of tbe dielectric resistance, tinfoil electrodes 
were adopted. These were pressed against the dielectric surfaces 
by two circular soft-rubber disks cf 50 sq. cm. area, and 1cm. tbick- 
ness, А weight of about 20 kilogrammes was placed upon the upper 
dick. After the application of tre weight, the ratistance at first 
varied rapidly, and an interval «f five minutes was usually allowed 
before the testing current was switched on. Tbe deflection 
of the galvanometer was read at successive minutes, ard it was 
found that the deflection after two minutes did not often 
differ by more than about 5 per cent. from the deflection 
obtaired after the first minute. As the result of pre- 
liminary work, 16 was found desirable to earth one pole of the 
battery, which consisted of 500 accumulatore. The dielectric 
resistances were measured corresponding tp potentiale, first of 200 
and then of 1,С00 volts. With all the epecimens examined, the 
dielectric resistar ce was lers at 1,С00 volte than at the preliminary 
200 volte, and it did not completely recover again at 200 volte. It 
was observed that varnished substances were more damp-procf cold, 
and tł at unvarvisted rubetances gave higher values when heated. 
The relative cfficacy of desiccation and beat in regard to diel: ctric 
resistance was then ascertsined, and heat was fourd to be more 
effective than were dry atmosphere. Dielectrics heated for & few 
minutes at 100° C. showed, on beirg ccoled, an immenee change of 
resistance; but, in crder to obtain this bigh reristance є ес, the 
cooling must be sudden, and must follow upon a ort subjection to 
high temperature. 


2. Temperoture in Field Coils.—The next problem was to deter- 
mine tbe difference between the maximum temperature reached in 
field coils, and the mean temperature calculated from the increase 
of resistance cf the coil. Temperatures were determined by the use 
of thermo-couples of iron-eureka, which combination has a high 
thermo-electzis power, approximately linear over the required 
range. Tbe paper contains a detailed account of the means adopted 
for enabling the galvacometer reedings to indicate degrees of tem- 

perature, the order of accuracy being to 0 2 of a degree Centigrade. 
The excess of tbe maximum over the mean temperature of the field 
coils varied according to the sbape of the coil and according to the 
temperature. In the case of some coils wound upon metal form err, 
a considerable cooling effect on the core side was observed, where 
there was an air space tetween tbe core and coil. Oonsequertly, 
some of tbe curves ottained exhibit nearly as low a temperature on 
the core side ав on the outside when the machine is running. Tse 
cases examined were (a) Coils wound on metal formers and merely 
varnished on the outside; (5) A coil wound on a metal former, but 
covered to a great extent by the series winding; (c) Coils wound on 
temporary formers and finished with tape and other insulating 
materials; (d) A coil having the series winding enclosed in the 
taping; (e) A coil overwound with a layer of string; (/) A coil 
wourd оп a metal former, protective ccverings being used. All 
these coils except (4) wound with double cotton-covered wire. Coil 
(d) was wound with single cotton-covered wire. The differences 
between maximum and mean temperature vary from about 25° С. 
downwards. 

Cotton.—In an appendix the autbor gives data respecting the 
femperature up to which cotton may be ured. From experiments 
made on samples of cotton-covered wire, there »sppeared to be no 
serious alteration in the cotton up to about 175° С. Atove this 
temperature the cotton becsme darker, and at tbe highest tem- 
perature 18(° C., to which the samples were tubjected for a pro- 
longed period, it became nearly black; but even then it proved to 
be an excellent insulator as ccmpared with cotton at atmospheric 
temperatures. Practically ро leakage was caured by the carbonisation 
of the cotton when it had become almost blak. Farther investiga- 
tions were made as to the change of resistance of cotton with time 
and with temperature, the results being recorded in cui ves which 
convey some idea of the general effecta preduce d by moisture and 


by dryirg. 


FARADAY SOCIETY. 


Тнв annual general meeting was held on March 6th, previous to the 
ordinary meeting ; Dr. F. M. Perkin, the treasurer, occupied tbe chair. 
From tbe report of the Counci), which was laid befcre the meeting 
for adoption, it appears that the Society at prerent mustcrs some 
260 members. During the balf-seseion 1903 and the session 1904, 
10 meetings were held (at tbe Institution of Electrical Engineers) 
and 30 papers read, dealirg with all branches of electro-ohemit try, 
electrc-metallurgy, chemical physics and mefsllography. The 
Society publishes a monthly bulletin and quarterly tranractions, 
and members also receive tt e transactions of the American Electro- 
chemical Society. Thre new Ocuncil is constituted as fol'ows:— 


President —Lord Kelvir, O.M., G. C. V. O., F. R. S. 
Past-President— Bir Joteph Wilson Swan, F. R. S. 
| Vice-Presidents. . 
Prot. A. Cram-Brown, F. R. S, Ludwig Mond, F. R., 
Sir W. Hugg ins, K. C. B., P.R B., Lord Ray le igb, O. M., F. R. S. 


Sir Oliver Lodge, F R S., Alex. Siemens, Pres. I. E. E., 
James Swinburne, M. Iust. C. E. 


Treasurer Dr. F. Mollwo Perkin. 

Council. 
Dr. R. A. Lehfeldt, 
W. Murray Morrison, MICE, 
Dr. W. 8. Squire, 


Sherard Cowper-Coles, Dr. O. J. Steinbart, 
Prof. A. K. Huntington, Prof. Ernest Wilton. 


The Council in the report reminds members that an increare 
of membership is necessary in order to establish the Society on a 
more solid economic basis, and to increase the range acd efficiency 
of its werk, and it appeals for their help to bring about this 
increase. 

We are requested to state that there interested in the work of 
the Society are asked to communicate with the Secretary, Mr. F. 8. 
Spiers, 82, Victoria Street, London, S. W. 


George Beilby, 
Bertram Blounf, 
W. R. Cooper, 


OUR LEGAL QUERY COLUMN. 
[Questions addressed to the Editors for insertion in this column should 


the views which he may express.) 


" PL3DGER" writes:—''Tbree years sgo I commenced taking a 
supply from the mains cf a London Borot gh Council Before con- 
necting they demanded £5 deposit as security. They refused 


 bankei's or other references in licu, refured to pay interest on 


the depcsit, and refused to connect vp until they received the cash, 
which I paid under protest.“ Now, I have lately heard that 
several of their other consumers have compelled them to 
interest on their deposits, and I should te much obliged if you 
would inform me— 

„(a) Whether I рате any legal claim for interest on sum 
deposited, and at what rate per cet t.? 

"(b) If so, should I deduct rame, and arrears, from my next 
qvarterly bill, or send in а claim to the Town Olerk ? " 

% It is presumed that the £5 referred to isa meter depcsif. 
The Electric Lighting (Olauses) Act, 1899, provides (by Seo. 52 of 
the schedule) that "previous to eupplyirg avy meter the under- 
takers msy require the consumer to pay to them a reasonable sum in 
respect of the price of the meter, or to give security therefor, or (if 
he деғітев to bire the meter) may require him to enter into an 
agreement for tbe bire of the meter." This Act and the other 
electric lighting Acta sppear to be silent with regard to the 
question whether interest may be ck arged or not. Upon tbe whole, 
it is thought that Pleòger's wisett course will be to deduct the 
interest from bis next quarter’s bill, and remit tne balance. The 
borovgh council can then take any step they choore, 


REVIEWS. 


A Treatise on the Theory of Alternating Currents. Vol. T. 
Ву ALEXANDER RvssELL, M.A., M.I.E.E. Cambridge 
University Prees. 1904. Price 12e. net. 


The bock under review is one of the Cambridge Physical 
Series, the General Editors being F. H. Neville, M.A., 
F.R.S., and W. C. D. Wbetham, M.A., F.R S. 

Mr. Russell is well known to all lovers of electrical theory 
on account of his varied contributions to the ELECTRICAL 
REVIEW and the Journal of the Institution of Electrical 
Engineers, and his readers will welcome a treatise embody- 
ing, in a conrected form, his researches, interspersed with 
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such general outlines of the theory as are necessary to render 
them comprehensible to students. 

The treatise is essentially mathematical, and beyond the 
scope of the ordinary reader, who could not get beyond 
page 5 without stumbling over the equation— 


| уЗу + 4тр = 0. 


It is obvious, however, that tbe author's object is not to 
rovide literature for the average electrical engineer, but for 
honours students at the Universities, and perhaps, in par- 
ticular, for those reading for the second part of the Mathe- 
matical Tripos at Cambridge. 

Chapter I. is introductory, and contains rotbing which 
cannot be found in other electrical treatises. 

Alternating currents proper commence in Chapter II., 
which deals with inductive circuits generally. 

Chapter III. treats of circuits containing both induct- 
ance and capacity. The proof here given that a simple sine 
wave of E.M.F. produces the maximum current in an in- 
ductive coil and the minimum current in a condenser is 
very pretty. 

Condeneer currents, end the capacities of two, three and 
four-core cables, are considered in Chapter IV. 

The proof in Chapter VI., that when the power factor 
is unity, the volt and ampere waves are similar, is very 


good. The ргсоѓ that the power factor is unity in a simple 


circuit containing ohmic resistances only seems, however, 
unnecessary. 

Chapter УП. is devoted to representation of vectors by 
means of a complex variable. ‘The treatment here is not 
attractive, except to pure mathematiciane. It is more 
physical, во to speak, to regard V —1 as an operator than 
to introduce the exponential function, and the subject should 
be treated as physically as possible. 

Chapter VIII. deserves careful study, especially where it 
shows that the various vector quantities in an electrical 
problem will in general not all lie in the каше plane, but 
why not prove that the cosine of the phase difference 
between a constant and a periodic шы is always zero ? 
A line or two of mathematics would belp the reader. 

The measurement of power comes in Chapter IX., in 
whieh good and bad methods receive equal attention. 

The air core transformer receives mention in Chapter X. 
What Шеге ie, is good; but there might with advantage 
have been more. 

Chapters XI. ard XII. give а good and concise treatment 
of two and three-phase systems, and the measurement of 
power in them. 

Phaee transformers and 
Chapter XIII. 

Rotating magnetic fields are next dealt with, followed by 
magnetic fields round polyphase cables, losses in iron cor- 
duite, eddy currenta, &c. 

As is characteristic of the Cambridge University Press 
publications, the book is admirably produced. Typogra- 
phical errors are almost absent, and the diagrams are clear 
and accurate. On page 162, however, the word Naperian 
is spelt wrongly. 

There is a second volume to follow in which, it is hinted 
in the preface, actual machines will be dealt with. Let us 
hope that the treatment will appeal to a larger class than 
does Vol. I. 

As an academic treatise, Mr. Russell’s book is a most 
valuable addition to the literature of the subject, and in 
academic circles it deserves a foremost place. 


indicators are reacbed in 


Elemenis of Electricity and Magnehsm. By J. J. THOM- 
son, M. A., D.Sc., F.R.S., &a. Oambridge University 
Press. Price 10s. 


This is the third edition of the “ Elements of Electricity 
and Magnetiem,” the first edition appearing in 1895 and the 
second in 1897. 

A good scientific book requires few alterations as new 
editions appear, but will contain fresh matter as our know- 
ledge of the subject expands. The prerent treatiee illustrates 
this inasmuch as it differs little from the second edition, 
excepting an additional chapter on the properties of moving 
e'ectric charges. This chapter contains only 26 pages, but 
in that space enables the reader to get an accurate though 


elementary notion of the effects of moving charges of elec- 
tricity. Such problems as //e increase of mass due lo a 
charge on a moving sphere, and the magnetic and electric 
forces due to а charged particle vibrating harmonically 
through a small distance are dealt with without demanding 
any extensive mathematical knowledge on the part of the 
reader. 

Prof. Thomson possesses іо а high degree the rare faculty 
of presenting a difficult subject in а simple manner, and his 
readers cease to dread the subject and become more and 
more interested as they proceed. The reason for this is, 
that Prof. Thomson pins the attention on a physical aspect 
of each problem, and has recourse to mathematical analysis 
only to simplify the progress of reasoning. 

The book now under review contains all that is necessary 
of the mathematical treatment of electricity and magnetism 
to enable a student to obtain any first class honours degree 
in pbysical science. Its chief spbere of usefulness will be 
amongst the honours students at the various universities and 
colleges, but the private student will be well advised in 
making it his text-book in preference to those treatises which 
are more mathematical and less physical ip their treatment 
of the subject. 

There is no royal road to knowledge, but there is a right 
way and a wrong way, а short way and a long way. Prof. 
Thomeon shows the right and short way ; he demands first 
of all а clear physical conception of the subject, 


Producer Gas: A Sketch of the Properties, Manufacture and 
Uses of Gaseous Fuel. Ву A. HUMBOLT SEXTON, 
F. I. C., F. C. S. Manchester: The Scientific Publishing 
Co. 1904. Price 108. net. 


This volume will be welcomed by all those interested in 
the development of intense beat for metallurgical purposes, 
and the supply of cheap fuel gas for the production of power 
by means of the internal combustion engine. 

Crude coal cannot readily be applied for the production of 
high temperatures such as are required in open-hearth and 
other furnaces, but by gasifying the coal in a suitable pro- 
ducer, the temperature attainable is much more under 
control. 

In a very clear and simple manter the author explains 
the chemistry of gasification and combustion, which is the 
only basis upon which (efficient gas producers can be 
designed. 

The work contains descriptions ard drawings of about 60 
different designs of producers, ranging from the simple 
producer consisting of a deep fireplace in which the fuel is 

ified by air alone, through the various types using air 
with a small proportion of steam, to that class in wbich an 
excess of steam is applied; also, the volume includes draw- 
ings of many forms of furnaces for the production of high 
temperatures by means of the regenerative principle, and 
the application of gaseous fuel for the firing of steam 
boilers. 

That tbe design of tbe producer for power purposes hes 
not by any means resched finality is evidenced by tbe 
improvements lately patented by some of the most importart 
gas engine manufecturipg firms in the country. | 

Though several of the producers illustrated and described 
are designed for using bituminous coal, so far, for power 
purposes at any rate, tbe Mond system appears to be the 
most perfect in principle. 

Most of the generators for gasifying anthracite 
or coke have to be provided with a eteam boiler as an 
auxiliary. 

The suction producer, though not indexed under that 
title in this work, is not overlooked, and as this type can 
be of high efficiency even when only used for such small 
units as a few horse-power, and requires no steam pressure 
boiler or gas-holder, it is attracting very considerable atten- 
tion among power users. 

A careful examination of the gas producers illustrated 
will show that the aim of the designer is to devise a prc- 
ducer capable of economically gasifying cheap coal slack ; 
the difficulties to be overcome are the caking property of the 
fuel, which causes scaffolding, &c., and the tarry constituents 
of the volatile gases. The latter must either be split up 
into permanent gases inside the producer, or removed by 
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some means from the gas, before it can be used in gas engine 
cylinders. The methods adopted to cause the splitting up 
of the tar by passing the gas through the hottest part of 
the fire before it leaves the producer are various, and in 
some cases appear to be open to criticism. 

The value of the volume would have been enhanced had 
it contained some information as to the success the different 
types had commercially attained. 


Conduction of Electricity through Gases. By J. J. THOMSON, 
D.Sc., F.R.S., &c. Cambridge University Press. Price 
16s. 


This work contains a masterly exposition of the epoch- 
making discoveries made chiefly by the author and tbe scbool 
of physicists he has created at the Cavendish Laboratory, 
Cambridge. The discovery of the corpuscle by Prof. J. J. 
Thomson has exercised as great an influence on molecular 
physics as the discovery of the atom by Dalton at the 
beginning of the last century. 

The conduction of electricity through gases is shown to 
be dependent on the presence of free ions in the gas. These 
free ions are particles with a free positive or negative charge, 
and it is by their movement that the transfer of electricity 
which we call the electric current takes place. Ару agency 
which splits molecules up into ions increases the conductivity 
of the gas; hence the explanation of the action of Röntgen 
rays, radio-active substances, and such like ionisers in in- 
creasing the conductivity of gases. 

At low poteutiale, the conduction of electricity through gases 
is found to follow Ohm's law, but as the potential is gradually 
increased the current ceases to increase till a second critical 
point is reached, when the potential is sufficiently great to 
ionise the gas itself. There is then a very rapid increase in 
the current with increasing potential. All tbese resulte are 
shown to be deducible by mathematical theory founded on 
the transference of electricity by ions. 

The number of free ions in the atmosphere varies at 
different periods. In foggy weather there are fewer than in 
clear weather; on the tops of mountains there are more 
positive ions than negative ions, Free ions act us nuclei 
for the formation of rain drops, and exercise an important 
influence on the human physiology. All these discoveries 
are of great value to the meteorologist, and the study of 
such a work as this will become in future an essential part 
of his equipment. | 

The various methods of ionising gases are fully discussed 

from the mathematical and experimental point of view; 
ionisation by incandescent solide, by flames, by light, by 
Röntgen rays and by Becquerel rays, are clearly and 
satisfactorily explained. 
. The theory of the Röntgen rays evolved by Stokes and 
by the author is clearly set out, and many of the phenomena 
connected with this discovery, which for so long puzzled 
physicists, are shown to be capable of а very simple explana- 
tion. The explanation of the secondary radiation excited 
by Röntgen rays is especially good. 

The different methods of determining that important 


. 2 š CN" 
ratio „ are described and criticised, and some of the 


methods employed abroad are shown to be essentially defec- 
tive. 

The last chapter is devoted to the properties of moving 
electrified bodies. The startling conclusion that the whole 
mass of a corpuecle is electrical is shown to be in close 
agreement with Kaufmann’s experiments. This theory, if 
maintained, is very revolutionary, as it finally abolishes 
matter, and shows that what we commonly regard as solid 
substance is nothing but a congeries of particles of elec- 
tricity in motion. 

Those interested in the latest fundamental theories of 
electricity and matter will find no treatise more worthy of 
study than tbis classical work. | 


Sandown (1.0.W.).—The Daily Telegraph says that 
motor-cars provided by a local syndicate will shortly be running 
here, and the railway company promises an innovation in the form 
of electric cars on the railway. . bye canus ap dee 8 З 


ELECTRIC WIRING AND ITS INSTAL- 
LATION. : 


[COMMUNICATED.] 


THE need for a perfectly satisfactory system of running and 
protecting electric wiring is of such universal importance, 
that no amount of time and trouble, however great, spent in 
seeking for a solution of the difficulty will be wasted. 

It is impossible to deny that most excellent results have 
been obtained from the use of wood casing for the 
purpose, and where the circumstances of the case permit of 
its employment, this leaves very little to be desired. 

When not prohibited on account of liability to mechanical 
damage, or of its somewhat bulky appearance, wood casing may 
be used with the utmost confidence that it will preserve the 
wiring and provide complete immunity from breakdown. 

Where dampness has to be contended with, the casing is 
easily treated with a damp-resisting compound. 

Coming, however, to those conditions where the use of 
wood casing is prohibited, we find ourselves confronted by 
the problem of providing a system, combining mechanical 
strength with the falfilment of all electrical requirements. 

It cannot be denied that the first consideration in dealing 
with a matter of this kind is efficiency; in other words, what- 
ever combination of materials is decided upon, it must be 
such that satisfactory results are obtained under working 
conditions. 

That being the case, it follows that details must be sub- 
ordinated to the first consideration, and it must be accepted 
as beyond dispute that cheapness alone constitutes no merit or 
justification for spending money and labour in the erection 
of a system of tubing, which is from the first doomed to 
prove a source of anxiety and expense. 

Practical experience and careful observation long ago 
convinced the writer that plain metallic tubing (leaving the 
less important question of gauge, so often raised, out of con- 
sideration) is an utterly uneuitable form of covering for insu- 
lated wires, and a long series of experiments has, therefore, 
been carried out with a view to finding a suitable material 
with which to form a lining for the tubing. 

It was essential that whatever material was selected should 
be at once non-hygroscopic, tough in texture in order to resist 
mechanical damage, cheap, both as raw and finished material, 
and easy to put througb the necessary processes. 

After carefully testing and considering the merita of a 
large number of materials, including heavy insulating 
enamels, the writer has finally concluded that the true solu- 
tion of the difficulty lies in the employment of a paper 
lining in the tubes. 

In order to test the water-resisting power of the various 
materials under consideration, a number of tubes were made 
up, 3 in. long, 4 in. in external diameter, and y in. thick. 

Exch of the tubes was closely sealed at one end, and the 
tube was then immersed in water, with the sealed end down- 
wards, and the water reaching to within 4 in. of the top 
edge of the open end. 

The results obtained were higbly interesting, as at periods 
varying from 1 to 100 hours’ immersion, moisture became 
visible on the inside of a large number of the tubes, and these 


меге at once removed and considered unsatisfactory. 


At the end of 500 hours’ immersion, only two of the tubes 
presented a perfectly dry interior, and these were then removed 
and cut through sectionally in order to find how far the water 
bad penetrated. It was found that, in the case of one of the 
tubes, the moisture had penetrated two-thirds of the thick- 
ness of the wall. 

Upon examining the remaining tube, it was found to be 
perfectly dry throughout its substance that is to say, the 
water had not commenced to penetrate the walls. Both of 
the above tubes were made from a high-class paper of close 
and tough texture, the only difference being that the tube 
which gave perfect results was steeped in boiling paraffin wax 
for three minutes previous to immersion. 

The writer is perfectly convinced that a system of steel 
tubing provided with a lining of this character would give 
the best possible resulta in practice, in fact, would maintain 
the wiring in perfect condition and prevent breakdown. 

In the above teste it will be noted that the tubes were 
ye in. thick, but the writer considers that for mechanical 
reasons it would , be better to make them I in. thick. © 
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If efficiency is to be considered /irs/, as it most certainly 
should be, the slight increase in the overall dimensions of 
the tubing necessitated by the use of the above lining, must 


be treat' d as a secondary сопвій‹гаііоп, and not over-. 


estima'ed and brought forward as a hindrance to true 
progress. 

As regards cost, the enormous sale which such a system 
of tubing would command, wou!d certainly render the cost 
of production reasonable, and it may be added that the 
steel tubing itself would only require to be of a very mode- 
rate gauge, say 18 G. asa minimum. 

Where the tubing is embedded in walle, there is always 
the possibility (a possibility, by the way, much over-estimated) 
of a nail being driven through against tbe tubing; it would, 
however, be a strong nail indeed which would penetrate 
18 G. stecl, e:prcially when in the form of a tube from which 
the point has the greatest tendency to turn. 

It may be here remarked that in the case of such a paper- 
lined conduit as above described, a butt joint tube will give 
just as much satisfaction as a brazed joint, the saving in 
manufacturing cost being at the same time very consider- 
able. It should, however, be borne in mind in fixing that 
the joint be kept on the inside, that is, against the solid wall, 
in view of the possibility of a nail entering. 

Another point of great practical interest presents 
itself, namely, the destruction to which the tubing is liable 
from the ouíside, due to the corrosive action of damp 
plaster. The remedy here is to thoroughly and heavily оол 
the tubes with a damp-resisting paint, such as is employed 
for the protection of gas pipes before burying them in damp 
soil. 

In conclusion, the writer wisbes to say that he has fully 
borne in mind the fact that the adoption of the insulating 
lining above described means a corresponding increase in the 
diamcter of the tubes for a given wire capacity, but cannot, 
by any stretch of the imagination, magnify that into a dis- 
advantage serious enongh to justify half the electricians and 
wiremen in the United Kingdom in labouring some 10 hours 
per day, at fixing a system of tubing which stands con- 
demned in the light of common sense, and which will 
assaredly, at an early date in i:s career, prove a source of 
trouble and expente. 


THE CLOSING OF COOPER'S HILL 
COLLEGE. 


Bx ROLLO APPLEYARD, AM Iast С.Е. 


THE decision of the Secretary of State for India, in Council, 
to close the Royal Indian Engineering College, takes effect 
at the end of the Session 1905-1906. The 34 candidates 
who were admitted last July, are, therefore, destined to be 
the final representatives of that distinctive class of civil 
engineers and foresters known as Cooper’s Hill men. As a 
result of this decision, while India loses an efficient means 
of recruiting, training, and appointing her Imperial Service 
engineers, we in this country are deprived of our premier 
engineering college. Unless, therefore, Mr. Brodrick's 
drastic measure has behind it a constructive scheme whereby 
Indian and British engineering are to be requited for these 
confiscations, history will record his policy as retrogressive. 
In order to follow the drift of the arguments for and 
against the retention of Cooper’s Hill College, it is necessary 
to trace the causes which led to its establishment. It was 
founded in 1871, when there were undefined and unsub- 
stantiated rumours concerning illicit transactions by the 
technical staff in India. These accusations were 
examined, challenged, ard vigorously refuted by civil 
engineers in this country, with the result that the 
charges were cffivially withdrawn. Whatever influence 
these unfortunate imputations may have had іп 
deciding for a revision of the methods of selection of 
engineers for India, it is generally admitted that owing to 
the dearth of men fit for the work, the establishment of the 
Royal Indian Engineering College was at that time a neces- 
sity. The great railways of India projected by Dalhousie, 


who founded the Public Works Department, were begun in 

1854 by civil engineers sent out from Eagland after nomina- 

tion by leading men in the engineering profession. This 

work was checked by the mutiny, but after the declaration 

of peace it was resumed with other engineering projects; and 

Lord Stanley, then Secretary of State, decreed that a certain 

number of young men should be selected for engineering 

service in that country by open competitive examination. 

This was in keeping with the Act of 1853, which asserted 

that England's representatives in India must be selected 

openly and without favour from the youth of England. 

1 hen came into existence the Stanley engineera, an extremely 

able body, but too few. The condition of affairs subse- 

e prevailing is indicated by the fact that in 1859 

tha Government advertised for 24 of these recruits, and 

ob‘ained only 14, and that in 1868 they advertised for 80, 

and obtained only 42. Thus, although by setting a high 
standard, the Stanley system provided excellent engineers, 
the pay and prospects in India were not such as to attract 

good men in adequate numbers. And so great elsewhere 
wai the call for qualified engineers, that India could 

not retain even those who entered her service. To 
reduce the deficit, short-service engineers of various 
kinds were admitted, with the inevitable result: bad, 
and consequently expensive work. Not only did these 
unqualified men fail to make the best use of the natural 
materials provided by India, but a large proportion of the 
bridgea built by them had to be reconstructed. Partly with 
а view to guarding against a repetition of such defects, the 
Government decided in favour of building certain State rail- 
ways for India. That they had insufficient retentive 
influence upon the Stanley engineers, and that they had no 
effective means of eliminating wastrels from the t^mporary- 
service men, became with this decision increasingly apparent. 
For work upon the railways, irrigation, roads, and the like, 
they now wanted about 50 good men a year, but could not get 
them. It was Cooper’s Hill College which, at this jancture, 
replenished and rendered efficient the Public Works Depart- 
ment, and which, in addition, provided qualified men for the 
Indian Foresta and Telegraphs. 

At this critical moment Sir Georg: Chesney recommended 
the establishment of a college which should secure for the 
Indian service a steady influx of civil engineers of high 
average ability; and he sought the supply at а new source. 
Civil engineers, like naval and military officers, had, up to 
this time, run more or less in families. As regards engineers, 
Ee broke away from this condition. While broadening the 
area of recruitment, his scheme was boldly to offer to all 
parents willing to pay for a gilt-edged appointment in an 
honourable profession a moderately remunerative career for 
their sons. Sir George Chesney's scheme found embodiment. 
in Cooper’s Hill College, which was established under Мв 
presidency by the Secretary of State and Council of India, 
and was opened by the Dake of Argyll on August 5th, 1871. 
For three years from that dat? it gave India the required 50 
good men a year. 

According to the original method of selection, the men. 
who entered this Royal Iadian Engineering College, after 
passing a qualifying examination, held by the Civil Service 
Commissioners, were guaranteed Government appointments. 
Not content with obtaining in this way exactly the kind and 
number of recruits they wanted, the India Office endeavoured 
to make Cooper's Hill pay as an educational concern. Te 
those familiar with the College, there were obvious methods 
by which the laudable object of reducing ite expenses might 
have been effected ; but the India Office never seem to have 
got into touch with the conditions over which they held 
sway. Their State control was ex-rted at too great a 
distance, and at too tremendous an altitude from their State 
aid. Circumstances, including the cessation cf certain Public 
Works, soon whittled down the number of guaranteed 
appointments from 50 to about 15 a year. To a Govern- 
ment bent upon making their scholastic venture a financial 
success, this lessened inducement for good men to enter the 
College was an awkward factor to negotiate. The fear was 
that fewer men would present themselves, and that the 
revenue on account of fees wonld fall away, the maintenanoe 
expenses of the College remaining sensibly the same. 
Risking the cardinal purpose, the Government obtained a fair 
balance-sheet by making the entrance examination legs 
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rigorous. This enabled them to take into residence at 

Cooper's Hill enough men to fill the Co'lege as before; 

in like proportion, the average quality of those who 
resented themselves for examination was reduced. If these 
erogatory influences had acted alone, the status of the 

college must have sunk to the level of a second-rate seminary 
for young gentlemen. To the credit of the professorial 
staff it must be recorded that, notwithstanding the depre- 
ciation of the recruits admitted under the reduced initial 
qualifications, the College still holds the foremost position 
among civil engineering schools in this country. Of these 
professors it can be said that they have been men dis- 
tinguished for the thoroughness and lucidity of their teach- 
ing, eminent rather than prominent, not equally gifted as 
administrators and disciplinarians, but z2alous and successful 
in imparting knowledge along the narrow lines prescribed 
for them by the rigid prospectus drawn up by the India 

Office. In latter years, for steering too closely by that 

academical chart, some of these professors were cast adrift. 

_ Meanwhile, in India itself, frugalities unchecked by special 
resources as to teaching have resulted in the deterioration of 
the native engincera. Since Lord Ripon's time, statutory 
natives of India have been able to enter the Public Works 
Department, chiefly through Roorkee College. These native 
engineers, on account of their knowledge of the languages 
and habits of the people, and because of their acquaintance 
with the ratural resources of their own districts, in which 
they are almost invariably stationed, have in the past proved 
very useful, For many years, they obtained appointments 
upon the same terms as Ccoper's Hill men; but in 1893, or 
thereabouts, the scale of pay for Roorkee men was reduced. 
They were given the title of Provincial Engineers, Cooper's 
Hill men and Royal Engineers being styled the Imperial 
Service branch of the Pablic Works Department. This 
reduction of pay and status for native college recruits, 
whether justified or not, led at once to deterioration in the 

stamp of men obtained from that source. It is clear that 

when Cooper's Hill is abandoned, the relative positions of 
engineers in Irda will be rendered for a time anomalous, 
and the question of the training and status cf native 
engineers thus re-opened, will develop into a factor requiring 
very skilfal and considerate administration. 

. The arguments put forward by the Committee of Inquiry 
into the expenditure at the Royal Indian Engineering 
College, in their recommendation to close the college, are as 
follows :— 


(a) " That whatever reasons were urged in 1571 for the establish- 
ment of an engineerirg college under the control of the Secretary 
of State (whic reasons were mainly centered in there being no 
sufficient scientific training of engineers in this country) it is 
possible that tho:e reasons may no longer exist, seeing that many 
excellent engincering schools and colleges are now in existence in 
London, such as King's College, University College, and the City 
and Guilds Institute, and others are to be found in various parts of 
the kingdom, all of which have improved their curricula so as to 
afford a complete engineering education; that the Universities of 
Cambridge, Glasgow, Dublin, Victoria, Birmingham, and others to 
which various engineering colleges are affiliated now give engineer- 
irg degrees; that a similar university course in ergineering has 
been established by the Senate of the University of London, to 
which tbe various recognised engineering schools of the metropolis 
are affiliated ; and that the Institution of Civil Engineers hae, within 
. the last few years, instituted excellent examination for admission to 
their body. 

(b) That much inconvenience arises from Goverament under- 
taking the administration of an educational college, and that, 

unless there be an absolute necessity for such a course, it is to be 
deprecated. 

(e) That the limitation of Indian appointments to Oooper's Hill 
College men prejudicially r:stricte the choice of Government in 

filling various posts. 
~ (d) That the education given at Ccoper's Hill College is expensive 
tothe students, invoiving a total annual cost of about £280 a year, 
and that these heavy expenses tend to prevent the sons of Indian 
officials from following their fathere' steps, whereas they could 
obtain an equally gocd engineering edu ation at less cost at some of 
the colleges which we have indicated. 

(e) That Ооорег'в Hill College does not, as an educational estab- 
lishment, pay its way, much less any interest on its first cost. The 

»receipts and expenditure can cnly be made to balance by crediting 
the College with fees in excess of the actual cost for testing 
‘materials for Indian railways.” 


_ Of these arguments the firat is the one that carries with 
it most conviction, but no real value can be assigned to it 
until the constructive scheme is revealed. An impartial 
study of the matter leaves in the mind the impression that 
this serious step has been taken upon evidence which ig too 


thin, supported by reasonings which are unsound. It can- 
not be denied that, inspired by Cooper's Hill itself, other 
engineering colleges have come into being, so that the 


- required number of men with fair qualifications can be got 


together by competitive eximination from engineering 
schools any where, say, between Cambridge and West Ham. 
The defect of such a scheme will appear when the problem 
of distribution is considered. Cooper's Hill College not only 
gives the India Office a chance of keeping their recruits 
under their own eyes for a term of years, but it assigns, auto- 
matically, the best men to the best appointments, in a 
manner that is only possible in a residential college, 
specialised for the purpose. Again, how does the Govern- 
ment propose to dominate these schools, во as to bring their 
curricula into conformity with the required lines of speciali- 
sation to shape the men for Indian service? The engineering 
schools, enumerated by the Committee do not pay, and are not 
expected to pay, in mere fees; they ‘are supported by 
municipal contributiong and otherwise. If the Govern- 
ment establishes special chairs of forestry and the like, 
and if for its own purposes it seeks to converge school 
and university teaching towards selected t ubjects in the 
technical schools, this will amount to State aid, which the 
Chancellor of the Exchequer has recently declared, and 
which is generally admitted, to be inseparable from State 
control. When the State, even to this extent, controls the 
universities and schools, the baneful influence of premature 
specialisation upon g neral students, which is already 
sufficiently in evidence at Cambridge, will receive official 
sanction, to the detriment of the average result of university 
training. Then, indeed, it will have to be confessed, as in 
the second argument (b) urged by the Committee in their 
case against Cooper's Hill, that “ much inconvenience arises 
from Government undertaking the administration of an 
educational college." The truth is, the State must either 
run its own specialised colleges in their entirety, as at Sand- 
hurst, Greenwich, Whale Island and Cooper's Hill, or it 
must let the thing alone. When Cooper's Hill is closed, 
this truth will take the form of a dilemma from which com- 


promise and expenditure will scarcely relieve the Govern- 


ment. It may also be pointed out that, although the 
inconvenience to the Government in undertaking the 
administration of its own specialised colleges, referred to in 
argument (5), may easily be admitted, so far from being a 
reason for closing those institutions, it may with equal 
force be used as a plea for perpetuating them ; for, among 
other advantages, it keeps the headquarters up to the mark. 
If argument (b) of the Committee were accepted, Osborne 
and Key ham would have to suffer dissolution for the con 
venience of Whitehall. | 

It cannot be denied that £280 а year is a heavy cost to 
parents for sending their sons to Cooper's Hill; but even 
assuming that such a high fee is necessary, which it certainly 
is not, the fact remains that there have always been found 
parents or syndicates willing to provide the money, and 
India has been well served by the class so obtained. The 
contention of the Committee that (c) the limitation of 
appointments to Cooper’s Hill men restricts the choice of 
Government in filling the pcsts, is immediately opposed to 
the epirit of their further argument, (d). with regard to 
recruiting from the sons of Indian officials; the effect of the 
one is to broaden, and of the other to narrow, the field of 
selection. 

In favour, then, of the retention of the College it has first 
to be remembered that for 30 years Cooper’s Hill has been a 
potent factor in raising the standard of engineering schools; 
it has set the pace, and it has attained the position of being 
the premier engineering College of the Empire. In addi- 
tion to training men as civil engineers, it has kept them 
under the eyes of the India Office, it has fitted them in a 
special manner for the Public Works Depar.ment of India, 
for it has imparted the principles of accounts as used in 
that service, it has made a distinct feature of survey- 
ing applicable to India, it hus taught men how to 
develop .the natural resources of that vast dominion, 
and from the day of its establishment it has sent 
out men of the right stamp, assigning the best men auto- 
matically to the best appointments. ^ Cooper's Hill men 
have shown devotion to their duties in India, they have not 
shirked the hardships and dangers which form a necessary 
feature of the lives of engineers in that country, and, for 


—— — 
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what it is worth, their confraternity is characterised by esprit 
de corps. Moreover, as recently as October, 1903, a vigorous 
protest against the closing of the college, disposing of the 
alleged difficulties, was made to Mr. Brodrick by the Govern- 
ment of India itself, in a letter of much weight and reason 
signed by Lord Curzon and the whole of his council. 

.There fairly remains to Mr. Brodrick the fact that the 
engineering colleges in Englard to-day can furnish raw 
recruits in sufficient numbers. Mr. Brodrick has had 
experience of raw recruits, and should understand the 
difficulty of corverting them into finished spe cis lised 
executives. It is conceivable, therefore, but not altogether 
probable, thet his constructive scheme, when made known, 
will justify the present dénouement. Remembering the 
enormous wealth of India, and taking into consideration the 
importance of engineering to that vast territory, an idea of 
which can be gathered from the recent Presidential 
Address of Sir Guilford Molesworth to the Institution 
of Civil Engineers, it is inadmissible to the mirds 
of all reasonable men that the closing of  Cooper's 
Hill College is for the chance hope of saving a few pounds. 
Nor would it be fair, or even sane, to suppose that it isa 
political move intended to catch votes by distributing Indian 
appointments broadcast. What, then, is the secret cf this 
ruin of our premier college ? The answer seems to be that, 
after General Chesney, military officers of less kr owledge and 
tact have failed as presidents. They exercised everything 
‘but discretion. They grumbled to the India Office, they 
cherished fads, they wasted official time, they wasted money, 
they did not limit their ideas to the teaching of civil 
engineering. The India Office might have tried the experi- 
ment of appointing as president a properly qualificd civil 
engineer. It is not yet too late. 


THE PENALTY AND BONUS CLAUSES. 
[FROM OUR LEGAL CONTRIBUTOR. | 


A CORRESPONDENT in our March 3rd issue asked a question re- 
lating to the legality of the penalty and bonus clauses which are 
go often inserted in a contract for the supply of machinery. 
As the subject was incapable of adequate treatment in a few 
lines, one or two further remarks upon the legal effect of 
these clauses may be found useful. 

The object of the penalty clause is to ensure that a соп- 
tractor shall work to time. It is inserted when time is—to 
use а legal phrase—of the essence of the contract. - Thus, a 
man will order a certain plant to be erected by a particular 
date, As the damages which may result from any infrac- 
tion of this clause are difficult to estimate, a daily penalty 
may be exacted. In signing a contract which contains a 
penalty clause, the contractor undertakes a serious respon- 


sibility, for he may have, in effect, to pay large damages for 


what is but a slight injury to the person employing him. 
Where, however, it could be shown that the damage actually 
sustained by a breach of contract was very much less than 
the amount of penalties, a court of justice might interfere 
to reduce the penaltics; but, to use the words of Lord 
Coleridge :—“ Where the damage is entirely uncertain, and 
the parties agree upon a definite and not unreascnable sum 
by way of liquidation damages, tben that sum will be re- 
garded and will be recoverable.” 

An example may serve to illustrate our meaning. Suppose 
an electrician were under contract to light a ball room on a 
particular evening for £50, and for that purpose he ordered 
an engine and dynamo to be supplied. Suppote that his 
agreement with the contractor provided that a penalty of 
£1,000 should be paid if the engine and dynamo were not 
delivered to time. If the contractor failed in such a све to 
deliver the engine and dynamo, the damages won'd be 
capable of easy estimation, and they would obviously be only 
£50 or thereabouts. In such a case, the court would refuse 
to decree the exaction of the full penalty. But suppose 
undertakers ordered plant to the value of £50,000, where- 
With to light a whole town as from a particular date. In 
such a case a penalty of £50 a day would be enforced as the 
damages incurred would be incapable of estimation. Some- 
times the penalty clause, after providing for the payment of 


a certain sum goes on: —“ The same to be regarded as 
liquidated damages, and not as a penalty.” This is an 
attempt to exclude the jurisdiction of the court to interfere 
even if the penalty is out of all proportion to the damage 
done. It has been held that in spite of these words, if the 
judge sees a method of assessing damages and relieving the 
party at fault against payment of a large sum, the mere use 
of the expression “liquidated damages does nct in any way 
curtail his power to do so. c 

We now propose to consider the conditions which, apart 
from the terms of the agreement, may operate to excuse a 
contractor from the performance of bis agrcement within the 
given time. In the firat place, undue interference on the 
part of an employer, or the imposition of new terms can at 
once be raised in defence to an action for the enforcement of 
penalties. Again, an agreement to make certain alterations 
has a similar effect. In fact, such a subsidiary agreement 
stops a claim for penalties, unless it be shown that tke time 


spent upon the whole job was unreasonable. Thus, suppose 


the employer’s engineer ordered works to be dune which were 
outside the specification ; unless an express term imposing 
liability to complete extra work was inserted, the contractor 
could not be held responsible for any delay socaused. It has 
been decided, however, that wbere an agreement to complete 
works by a certain date contains a clause providing for the 
execution of any additional works which may from time to 
time be demanded by the engineer, there is no implied term 
that the additions shall be such as can be reasonably per- 


formed within the time. To avoid a difficulty of this kind, 


the contractor should pay careful attention to the terms of 
his contract. 

Where an engineer is empowered to order additional works, 
he is generally permitted to allow extra time for the execution 
thereof. Should he omit to grant an extension, it appears 
that the contractor becomes liable to pay penalties for delay 
in accordance with the original contract. 

Payment of penalties is excused in the following cases :— 

(a) If the work in hand is totally destroyed—e g , by fire— 
both parties are then released. 

(b) If the employer (or contractor) cause a delay by ix ter- 
ference ; 

(c) If additional works are ordered. 

It may happen that the penalty clause imposes terms of 
such an onerous. nature that the contractor’s profits would 
entirely disappear if his completion were to be delayed for 
апу lengthened period. 

Circumstances might arise which would prevent his com- 
pleting until a very considerable time after the date fixed by 
his agreement. What position should he take up? It is 
conceived that his wisest course might be to abandon the 
undertaking. In that case the ordinary penalty clause 
would not apply, as there being no date of completion it 
would be impossible to assess the amount due. The em- 
ployer, however, would be relegated to his remedy for breach 
of contract; but the result of such an action might be far 
more favourable to the contractor than the payment of an 
enormous sum in accordance with the penalty clause. 

Having said ко much with regard to penalties, we turn to 


. the consideration of bonus clauses. It should be stated, at 


the outset, that Шеке clauses are entirely independent, А 
contract may well contain one without making any mention 
of the other. 

A bonus clause usually provides that if the contractor 
manages to complete his work before the time reserved by 
the contract, he shall be entitled to so much per day for 
every day in which he is in advance of bis time. If by the 
imposition of fresh terms, or the execution, at the request of 
the employer, of works which were not prescribed by the 
original contract, the contractor is unable to earn any bonus, 
it is a matter of some doubt whether he could recover it. 
There does not appear to be any case upon the point, but it 
is conctived that, applying the principles already considered 
in relation to penalties, if the contractor were in a position 
to show that he would have completed before the day fixed, 
but was unable to doso, owing to the fault of his employer, 
he would be entitled to damages. But if he had undertaken 
to do any extras which might be ordered within the contract 
period, he would be entitled to no relief, if the doing of 
those extras made it impossible for him to complete within 
the specified period, 
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NEW PATENTS APPLIED FOR. 


Oc mpiled expressly for this journa) b . P. Тномрғои & Co., Electrica! Patent 
Agents, 822, High Holborn, Lenden, W.C., end ot Liverpcol, to whcm all 
inquiries ehculd be addressed. 


4,008. “Improvements in dynemo-cle tric a: d electro-d: namic mac line r).“ 
J. G. Beri. February 27th. 

4,040. “Improvements п or 1ie'atng to electrie mctors.” J. ENI EE. 
February ih. (Complete.) 

4,041. “Improvements in or relating to electrio toc le.“ W. О. DrNIII V. 
February 35th. (Complete.) 

4,062. “Improvem: nts in sparkir g plugs operating with magneto «electricity, 


(C: mpleie.) 
W. L. WISE. 
27th. 


for ges or oil engines.“ T. F. RENE. February 27th. 

4.4175. Trensformer fcr electrical metal-workir g apparatı s.” 
(Ihe Thonson Electrio Welding Co., United States) Februay 
(Complete ) 

4,076. Apparatus for welding and per’orming other metal-working oj re- 
tions by electricity." W. L. Wise. (The Themscn Electric Weldirg Co., 
United States) February ¿7th. (Ccmplete.) 

4.089. Improved method of ccnstructing electrio accumulators and 
в‹с‹ одагу batteries.“ W. H. FELIOVWS and E. T. Pickup. February 27th, 


4,097. ‘Improvements in electro-magnetic devices." H. G. Park and 
J. Benner. February 27th. (Complete.) 
404100, Im; rovements in electrolytic spparatus.” W. P. THompson. (The 


Deck: г Manufacturing Co., United States.) February 27th. (Com plete.) 


4102. “Improvements relating to electric tramways with conduit ct rrent 
supply." А. N. Соххетт. Felruary 27th. 

4.109. Imj rovements in and connected with galvanic batteries.“ E. J. 
Wane. Геї rue ry 28tb. 


4,122. Imj rovements іп and relating to electrical switches f.r arc lamps 
and other crcuits.“ В. Huon ES. February 28th. 


4,127. “Imj; rovements in automaiic e'ectric warning signals for railways and 
the like.“ J. Н HorLvER. February 28th. 

4,131. ‘‘ Im) rovement in telephone cables.“ А. WHALLEY. Fel rusry 2:1b. 

4,166. Tel, phone apparatus." R Bings. February 28th. Complete.) 

4,167. Telephone tystems and apparatus." R. Binxes. February 28h. 
(Complete.) 

4,168. “ Telephone tran:mitters." R. BIXES. February 18th. (Comp'ete) 

4,9298. “ Improve ments in electric ignition devices for internal combustion 
engines." F. MuLiNcoTON and А. Н. Minter. March Ist. 

4219. "Improvements in or connected with dynamos or electrical 


machinery, including their external circuits, with spccial reference to the 
rege: e ative system of electric tramcar control." H. W. Dicktnsun. March 186, 

4,587. ‘‘ Im}; rovements in secondary electric batteries." P. MAR No. March 
Ist. (Complete.) 

4,298. In provements in or relatirg to joining belts, wire or other ropes’ 
corde, wires, electric cables or conductors, tire wires or the like or for attacb- 
ing terminals or other: uitable end pieces thereto and means for affixing such 
attachments.“ A. H. EDWAnI S. March lst. 

4,308. “Improvements in or relating to apparatus for obtaining constant 
voltage frcin dynamos working at various * peeds," M. EyuvemĮm. (Date applied 
for under Patents Act, 1901, March Erd, .904, being date of application in 
France.) March Ist. (Complete.) ; 

4,305. ''Improvements in electric motor starting rbeosta's and switches.” 
Н. B.Bncoks. March 1st. 

4,313. Further improv: ments in aj prratus for the autcmatio ignition of 
gas, gaseous mixtures, or the lke, by means of an electric current.” G. HILL. 
March 2rd. (Complete.) 

4,315. ''Improvements in electiic gs lighters.” G. W. SouELVILLE. March 
2nd. 

4,921. "Imp' ovem: nts in parking plugs for electrically fired internal ecm- 
bustion en ines.“ Н. Lewis, W. Hitt and J. WHITFIELD. March 2nd. 

4.343. In prove ments in and relati g to arc lamps.” J. W. WakELIN, W. 
Bunn and C. Weston. March 2nd. 


4,354. "Electric t:me-switch." H. Lvircx. (Date applied for under Patents 
Act, 1901, April $га, 1904, being date of epplication in Germany.) March 2nd. 
(Complete.) 

4,362. “Improvements relating to elecirio circuit systems.” H. H. Lake. 
(The Direct-Lire Gereral Telephone Co., United States.) March 2nd. (Com. 
plete.) 

4,375. “Improvements relating to dynamo-electric machines.” R. Рон, F. 


PoBL and tha PRERN IJ Dynamo МАКГРАСТСКІХО Co., Lro. March 21 d. 

4,379. “Improvements in end relating to the supply and- regulation of the 
electric energy employed in the peration of arc lamps свей in search-lights 
and like apparatus.” Tre British Тномвох-Носктон Co., Ltp. (The 
General Electric Co., United States.) March 2nd. 

4,384. Improvements in receivers for wireless telegraphy.” С. MARCONI, 
J. A. FLEMING and MancoNi's WIRELESS TELEGRAPH Co., LTD. March 21 d. 

4,389. ‘‘ Improvements in and relating to magneto electr'c generators for 
машок the char, e in internal combustion eng'nes and the like." J. CARLAW. 

ich 8rd. 


4,431. 
worked by elcctric tramcar ı utcmatically.’’ 


" Autcmatic signals for loop lines signal arms and bells, the whole 
G. W. Burven. Mai ch 3rd, 


4.456. Improv: me nts in and coi nected with conduits for electric conductors 
or cables.” 1. E. DEVONSHIKRR. March 8rd. 
4,491. ' An im proved dium for winding or oci.irg wire rope— cor per, iron, or 


8teel—electiic cable, lead tute, hemp or cot on rope." D. Muckiry ard A. 


Payne. March 4th. 

4.504. Electrical governing of receivers which work inter mitten ly, or are 
reversible, such as extracting machines, rolling mills and the like." H. PirPER. 
March ith. (Complete.) 

4,518. “ Improvements in electric clocks cr tLe like." Е. A. CHANDLER ard 
В. BoNNiKiEN. March 4th. (Complete.) 

4,529. "Improvements in the ccntrol of the e- eetro- motors on electric railway 

.gars," F. LꝝYDALL. March 4th. 
4,541. “Improvements in or relating to micro-telephones." ELEKTRO- 


MILITARA AKTIEBOLAGET. (Date applied for under Pat nts Act, 1901, March 8th, 
1901, be ng date of ap; lication in France.) March 4th. Complete.) 


4.544. An improved process for the electrolytic manufacture of metallic 
wire ors rip.” S. О. CowrkEn-Cozks. March 4th. 

4,546. "Improvements in the elcctro!'ytic production of metallic strip.” 
S. О. CowPER-CoLes. March 4th. 

4,567. “Improvements relating to electrically-driven air pumps." M. Sos ik. 
Maroh 1th. 


FXPIRING PATENTS. 


(Со cluded from page 424.) 


12,828. H. H. Lake. (Thomscn-Houston International Electric Co.) July 
98th, 1591. Relates to elictrometers chicfly designed for driving railway and 
ether vebicles. The fleld magnet is in the form of a flat and shallow 
magnetisable frame, having poles p rojceting inwardly. on which coils are wound 
80 as partially to e. close the armature, The ends of the fr me are erclosed in 
dust-proof magnetic casings, provided with doors for inspection ard repairs. In 
amouilication, the field magnet frame entirely cncloses the armature, being 
composed of two parts hinged together, and provided with ventilating openings 
and a cock for discharging water. The upper pole only is wound with a coil, 


two mot rs are used іп comb'inatic n, 


which is supported on elastic cushions. The arma: ure shaft is jcurnalled in tbe 
field. ina, пет frame, and geared with the axle by means of a pinion acd spur- 
wheel working in an oil casing; or ihe armature may be m unted on а slcere 
surrounding the axle, ai d connected to the wheel of the vehicle by & flexible 
ocuylipg. consisting of radial arms n a drum s cured to the sleeve and on the 
Lub of the wheel, elastic cushions be.ng int rposed be.ween the arms. The 
arma ure ccre is built up of lamina secured between two gan-metal end pieces 
cast in one, with spiders mounted on the shaft, The coils are wcund 
through continuous perforations formed near the peripheries of the lamine 
and end pieces, and are insulated therefrom by р»рег tabes and insulating 
pieces. he coils only partially fill the merfcratione, insulating s rips and 
wed, es being afterwards inserted. In order to regulate the ғрееа and torque, 
Their c minutators ere provided with 
movable Lruskes for changing the cou; ling іт m series to pr rallel, and rice 
гета. This may be d: ne automatically by a relay and s. lenoid. To jrevent 
increase of the flel?-magnet strength in seri. s-wo.nd motors, as the a matur: s 
sre changed from series to | ега! 1, th- 814 magnets msy also be provis ed with 
co ls {1ш ng & shunt en the a matı ге cn ‹ пе of the motors. 


12,900. W. M. Moi pr. July goth, 1891. Relates to coiis such as are 
described in Specitication No. 6,917, 4 p. 1887. 

18,125. H. HOWARD. August Ist, 1691. Relates to a carbon-holder end screen 
for arc apparatus for welding. 

14,500. B. J. В. Мила. (Н. W. Leonard.) August eh, 1891. Relates to 
methods of regulating the speed and torque of electro: motors. The field magnet 
of the motor is energ sed by a corstant source of current, separate from that 
which sup, lies the armature, and the specd is regulated by varying the electro- 
motive force of the latter cuirent. In one form of arrangement tbe motor has 
its armature in circuit with the arm ature of the generator, and its field magnet 
energised by a separate cons aut-potential dynamo. The field magnet of the 
generator is energised by a shunt circuit in connection with the dynamo con- 
taining an adjustable resistance, by means of which the potential of the genera- 
tor is regulated. The torque is automatically 1egulated, for with an in rease of 
load there is atendency for the armature to slow down, and a consequent ten- 
dency to a decrease of counter-electrom.tive force and an increase of current 
aud torque. The motor is started, stopped, and reversed by a circuit controller 
and reverser. In another arrangement, an intermediste motor and generater 
are interposed between the working motor and the main generator. he field 
magnet acd armature of the motor and the ficld magnets of the generator and 
motor are in multiple arc, and the curr nt through the fle d magnet circuit of 
the generator i» regulated by an adjustable resistance. The main generatcr 
and intermediate motor may be of the alterra ing current description. This 
arrangement may be applied to electiic :ailway cars and to ¢ le vaters. 


16.572. W. B. Savers, September 29th, 1891. Relates to dynamos and 
motors of the kind in which the commutator strips are connected to the 
sections of the armature winding through “commutation coils '' in which an 
electromotive force is set up when the machine is running, the object bein 
to prevent sparking at the commutatcr when the bru»hes have в backw 
lead with the machine running as & generator, and a forward lead with it 
running as a motor. A portion of a ring armatureisshown. Тһе commutator 
coils are connected at one end to :he main winding at points and at the other 
е: d to commutator strips respectively. The coils are arranged so as to have 
a backward lead with reference to the points when the machine is running 
аз a generator and a forward lead when it is running as а motor. A і 
armature may be constructed on the same principle. In a machine of this 
kind the feld-magnet winding may be dispensed wih. When the dynamo 
or motor is required to run in either direction at will, two independert com- 
mutators and sets of commutator coils are employed, one set of commutator 
coils being given a lead in one diirecticn relatively to the armature coils, and 
the other set an equal lead in tbecpposite direction. Cneor the other of these 
commutators is р into action, according to the direction in which the 
machine is to run. 


18,958. Н.А. Mayor, W. А. Co Lad N, S. Mavon and W. В. Savers. October 
6th, 1891. Relates to metallic junction boxes for electric conductors provided 
with couplings, which are aj plicab'e for connecting co1ductors to switches, 
&., or for соп: ecting conductors together. 


16,991. F. H. W. Hias. October 6th, 1891. In order to obtain prompt 
action in electro-magnets used for printing or other telegrephe, they are wound 
with two coils in « pposite directions connected so as to теішогсе each other. 


18.220. W. C. J HNsoN. October 24th, 1991. Relates to grepnels for sub- 
marine cables. The grapnel is formed of a flat Шаде bank having blade prongs 
set edgewise in the shank. The prongs are ір o: e piece, and are secured to the 
shank by means of bolts passing through sockets. А swivel із attached to the 
top of the sl. ank by means of an angular p'ece of metal. 


18,902. G. F. REDFERN, (S. Bergmann.) November 2nd, 1891. Relates to a 
tubular conduit formed of a tube of paper soaked in liquid ipsulating material, 
and encaved in a metal tube. The paper tube is insulated. 


19,775. A. BRE. November l4th, 1891. Porous diaphragms for electro- 
lytic decomposition are formed of lime or ma; nesia cement mixed with porous 
resilient material, such as broken pumice-store or coke, by adding to the 
cement soluble salts or acids which may afterwards be dissolved out,cr by addin 
-vegetable fibres or hair, The ingredients are mixed into a paste and mou:de 
into shape. 

19,914, J. B. Barrow. (W. Jandus.) November 17th, 1891. The combustion 
of the carbons is retarded by hermetically clo-ing the upper end of a cylindcical 
glcbe, thereby preventirg the circulation of air therein. The flange of the 
globe is tightly secured by a:be:tos packing between the flanges of the 
holder. The upper carb n is held hy theclamp and set-screw. The ш 
олоор having outwarily-turned flanges and to electric candles are 

escribed. 


20,864. T. С. Норокіхѕом and H. T. Тсмгзітт. Noven ber 80th, 1891. Relates 
to а portable apparatus for enclosing an induction coil and sometimes a battery. 
In опе fo: nof arrangement, a primary battery is closed by a plug contained in 
an insulation- handle. 1 his is coupled to а coil carried in a box on an insulat- 
ing plate by connections. The insulating plate also carries two concave plate“, 
separated from one another by an insulating strip. One of these plates is cor- 
nected to one end of the secondary coil, and the other is joined up to a coupling 
plate; the circuit is completed by me-ns ofa lug. which coup'es tbe plate to 
any one of the terminals which are connected to the secondary coil and 
arranged for various strengths of current, 


21,354. H. Aron. December 7th, !€91. Relates to meters for measuring 
alternating currents in different phases (multiphase currents), and consists in 
combining two systems of coils, each of which measures either directly or 
indirectly the produot of the current in one conductor, and the tension between 
that conductor and a third conductor. The difference of the two products 
is integrated by mechanical devices, such as a differential counter. The 
method of connection is two coils in series with two of the main lesds, 
each of the other pair of coils being arranged as a skunt to two of the leads, 
The meters may be of the electrically-controlled clock type described in speci- 
fication No. 5,026, A.D. 1:87, or of the motor or electro-dynamometer type. 


92,482. H. II. Lake. (E. Weston.) December ?3rd, 1891. A voltaic cell, the 
electromotive force of which remains constant under changes of temperature, 
ard is therefore applicable as a standard cell, is made by the aid of cadmium 
salts. The electrolyte consists of a saturated solution of а cadmium salt with 
electrodes of other matcrials; or electrodes of cadmium and mercury respec: 
tively are used with an electrolyte not containing cadm um; or, lastly an 
preferably, the electrodes consist of an amalgam of cadmium and mercury, 80 
pure mercury mixed with protosulphate of meroury, and the electrolyte is & 
saturated aqueous solution of a cadmium salt. 


22,304. S. P. Тномрѕох, December 21st, 1691. 
introduced into cables for signalling telegraphically, telephonically, : 
wise, for the pu pose of breaking up the static capacity of the cable. This 
enables long submarine or other cables to be used for automatic, harmonic, or 
other rapid telegraphy. and for telephony. The compensators are formed 0 
mutual or self-induction coila*or arrangements placed in the cable, 80 as to 
divide it into secticna. Various forms of compensating appliances and arrs nge, 
ments are described, the simplest form of which consists of two wires connecte | 
by a coil having high resistance and self-inductive capacity, The arrauge 
ments are also shown end described in relation to three wires, 
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No. 1,426. 


PETROL v. ELECTRIC TRAMWAYS. 


IN the“ Correspoodence” oolumns of our last ієвпе, there 
was printed a letter dealing with the burning question as 
to the merits of the petrol tramcar as a possible rival to 
the electric motor. We had great pleasure in publishing 
this letter, because it set forth so clearly the views which 
are held more or Jess by a!l those who prophesy that 
electric tramways are doomed, and gives an insight into 
the basis upon which they found their arguments to that 
effect. | 

Oar correspondent, who writes under tke nom de gwerre 
of “ Motor-Tram," goes so fully into the snbject, that we 
feel constrained to follow his line of reasoning, with the 
endeavour to see how it is that, in his opinion, the electric 
motor cannot make a successful stand against ite latest rival. 
There are several points raised by our correspondent upon 
which our views differ. As regards the experiment made by 
the Perth Corporation, it is perfectly true that the gauge of 
the track was not altogether above suspicion, but that was 
not the true reason for the petrol car beirg set aside, and 
we must disagree with him when he states that the first 
fact was entirely responsible for the second. The car 
possessed many disadvantages, which were acknowledged by 
the makers, and they took it back’ to remedy its obvious 
defects. They did not succeed, however, and on return to 
active service the results were so unsatisfactory that it was 
веб aside—not almost wholly set азїйз as © Motor-Tram " 
rather quaiutly ишен it—but set aside wholly and 
entirely. 

As we have already said, the track was not perfect, and the 
running of the car upon it left much to be desired. This 
is & most interesting fact, because the track was of com 
paratively recent construction, and had been found to be in 
every way satis'actory with horae traction. To us this appears 
to be very strong evidence in support of our previous state- 
ments, that for mechanical traction it is absolutely imperative 
to relay the track. With mechanical traction the cars are 
subjected to infinitely greater shocks than when they are 
drawn by horses, for the simple reason that the horses guide 
the car to a very considerable extent, whereas a motor- 
driven car is guided solely by the rails; consequently the 
short points and general light construction possible with 
horee cars are totally inadequate to withstand the wear and 
tear of mechanically-propelled cars, even if the two types 
were of the same weight, which they cannot be. We are of 
the opinion that a total weight of 9 tons for a petrol motor- 
car with 50 passengerson board is somewhat short of the mark, 
bat even allowing that to pass, who ever heard of a horse car 
of that size weighing anything approaching 9 tons? The 
late horse cars of the L.O.C. may, we think, fairly be taken 


ав typical of good practice for such vehicles, and, judging 


from the way they were handled during the upheaval pre- 
ceding the recent electrification, their weight must have 
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been far below Motor-Tram’r” estimate. When, as fre- 
quently happened, a car ran off the temporary lines, three 
or four men would lift one end by jumping on the other, 
whilst one or two others stood by, ready to push the wheels 
sideways back on to the lines, during the brief interval whilst 
they remained poised in the air. Such a procedure would 
bave been quite impossible with а 9-ton car. 

Space will not permit us to deal with ** Motor-Tram’s " 
letter, line by line, or we should qnestion several minor 
statements of his; but we will pass on to his esti- 
mate of the capital cost and working expenses of the 
rival systems. as there we must disagree with him on several 
most vital pointe. In the first place, our. correspondent is 
labouring under an entirely wrong impression when he says 
that the capital cost of generating station and mains bave 
been left out on the electrical side. In our estimate we 
took the cost of electrical energy per car-mile at 1d., 
as that is the inclusive price at which power can be 
supplid in numerous cases. The comparison has to 
be made between the cost of electricity supplied to the 
electric cars and the cost of petrol supplied to the petrol 
ears. If. however, ‘* Motor-Tram " wishes to assume that a 
generating station is built for the electric system, the cost 
of power will not be nearly ld. per unit. For a large 
system such as we considered in onr article, the cost, may be 
taken as comparable with that in Leicester. which is in the 
neighbourhood of :5d.. including interest, depreciation. and 
all works cost, maintenance and other charges, The 1d. per 
unit which we assumed representa an ample allowance in the 
shape of intereet on the capital expended on generating 
plant and feeders. We are afraid the fallacy is in ** Motor- 
Tram's statement rather than in ours. ` 

Then, again, we are called to order because we said that 
petrol cars would cost three times as much as electric cars. 
but we still do not see the error of our ways. The petrol 
car which can be obtained for £1,000 is by no means to be 
compared with the electric саг at 2600, either in carrying 
capacity or power. For an ordinary electric car it is stan- 
dard practice to use two motors, rated at hot less than 
35 н.р. each, but capable of taking considerable overloads for 
short periods. The 221.000 motor-car haè only half this 
power as а maximum, and is, therefore, really only equi- 
valent to an electric car of half this rated power. Fora 
petrol car of sufficient power to compare with the electric 
саг £1,800 is a conservative estimate. It is evidently this 
difference between average and maximum power required, and 
ignorance or neglect of the fact that petrol engines cannot take 
overloads, which have led our correspondent to express such 
surprise at the figure of 90 н.р. which we gave as being the 
necessary engine power for a large petrol tramcar. It may 
interest him to know that this amount of power was the 
result of a very careful investigation which our contem- 
porary the Engineer made not long ago when dealing with 
this subject. 

The cost per mile for reconstruction of permanent way 
should not exceed £6,000, whilst £1,000 should be ample 
for the overhead equipment and bonding. The cars at £600 
each and four cars per mile, our correspondents figure, will 
cost £2,400 per mile. £400 per mile for овг-вһедв, &c., 
is also liberal. This brings the total cost per mile to £9,800, 
or & total capital expenditure of £548,800. Our corre- 
spondent's method of “averaging” tbe depreciation. on 
items of different magnitudes is aritbmetically erroneous, 
and leads to a result in excess of the true value; but even 
if we accept so high a figure as 10 per cent. on the whole 
capital for interest and depreciation, this gives 1°8d. per 
car-mile. 

Looking at the results actually obtained in practice, we 
find that tbere are several tramways which, including cost of 
energy, are operating at 5d. per car-mile, and several are 
operating at a much lower figure ; but admitting 5d., adding 
depreciation and interest as per above figures, and allowing 
1d. per car-mile for maintenance—which is ample—we get a 
total of 7°8d. per car-mile for electric traction, as compared 
to our correspondent's 114d., which shows what a great 
difference exists between actual results obtained and those 
which the petrol enthusiasts would wish us to believeto be true. 

The life of the motive portion of a petrol car can hardly 
be taken to be more than five or six years, ав against the 
12 years which may reasonably be expected from electric 


cars, and the cost of maintenance must be very much greater 
for the former. The cost of working—that is to say, the 
cost of petrol alone—which might be obtained wholesale at 
6d. per gallon—would not be less than Id. per car-mile, 
which means 6 miles per gallon. In estimating this con- 
sumntion of petrol, it must not be forgotten that there is a 
considerable amount nsed in testing the motors, and also а 
certain loss due to leakage. 

The capital cost per car-mile for a petrol-car system equiva- 
lent in every way to the electric system would be as follows, 


assuming that reconstruction of the track is necessary :— 


Reconstruction of track at £6,000 per mil £6,000 
Fonr cars per mile at £1,80 ei in £7,200 
Total cost per mile ... woe £13,300 


Hence on 56 miles the total capital expenditure would be 
2789.200, which does not make any allowance for car 
вһедя or garages. Assuming. as before, £400 per mile for 
car-cheds. this makes an additional £22.400, or a grand 
total of £761,600. The depreciation on this amount could 
acarcely he less than 10 per cent. on account of the greater 
frailtv of the petrol cars. To this must be added 34 per 
cent. interest, making the total 134 per cent. on the capital 
outlay : 184 percent. ou £761.600 = 2102.816, giving 3°35d. 
рег car-mile. Accepting “ Motor-Tram’s” figure of 5d. per 
car-mile for working coste, and adding at least 2d. for main- 
tenance, we get a total of 10°35d. per car-mile. 

Jt will therefore be seen that our correspondent is far from 
the mark in his estimate of the working cost of a petrol car. 

We do not wish to be considered champions of electricity 
where it can be distinctly proved that a new svetem ів better 
than an old one, but we do not consider that any engineer 
who has seriously studied electric traction in our large towns 
could fail to advocate the introduction of electric tramways. 

There is, however, a field for which petrol cars are 
particularly suitable. and that is for handling branch line 
traffic on our big railways, where the acceleration is of little 
importance.and where economy in working is valuable. Under 
these circumstances, owing to the conditions that obtain, 
petrol cars can compete and produce very good results com- 
pared with steam; but in this case, large diameter of wheels is 
possible, and the track is of the smoothest, and all the con- 
ditions are favourable to the petrol car. In such circum- 
stance: petrol cars have proved extremely snocessful. and 
their use is already growing enormously. The Great 
Northern Railway has recentlv invested in such а car, 
purchased from Messra. Dick. Kerr & Co., the petrol motor 
equipment being supplied by the Daimler Oo. ; more recently 
still, the London, Brighton & South Coast Railway has 
ordered two somewhat similar motor coaches from the same 
company. | 


THE case of Ogden v. the Gas Light 
and Coke Co., which is reported elsewhere 
in the present issue, raises a question which is of importance 
to gas companies, electric lighting companies, and those who 
are responsible for the laying and up-keep of underground 
telephone wires. Put ehortly, the question at issue was: If a 
street hox explodes owing to the ignition of a mixture of 
gas and air, and damage is occasioned, who is to be held 
liable? The mixture may have been exploded (a) by 8. 
naked light thrown by accident into the box by а person 
passing in the street; (b) by a spark occasioned by the 
defective insulation of electric wires passing through or near 
to the street box; (c) by a naked light brought into the 
street box by a servant of a gas, electric lighting or tele- 
phone company. Who then, is liable for the consequences 
of the disaster which may happen? The case under review 
throws some light upon the answer to this question. The 
facts may be briefly stated. On October 15th, 1908, the 
iron cover of a telephone manhole in Regent Street was 
blown up into the air. The defendants were the owners of 
gas pipes and mains running under the pavement in Regent 
Street. The gas appears to have escaped from these mains 
and to have accumulated in the box. It appeared that on 
the afternoon in question a jointer in the service of the 
General Post Office eaid that he was at the box opposite 
Glasshouse Street on the afternoon of October 15th, 1903, 
doing some repairing work when tbe explosions occurred, 


Street Box 
Explosions. 
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He was using a blow lamp at the time, and he immediately 
reported the accident. He had smelt gas previously in the 
box, but not on that occasion, or he would not have used a 
light. There was practically no dispute that the accident 
was caused by the escape of gas from the defendants’ pipes. 
The real question was whether they had been guilty of such 
negligence as to render them liable to the plaintiff. One of 
their witnesses said that it is impossible to prevent a minute 
leakage, which is caused by the constant traffic in the 
streets. Of late years the increased vibration owing to the 
heavy traffic acting on the concrete below rendered the 

eacape of gas more frequent. 
Counsel who appeared for the gas company very naturally 
pointed out that the reul cause of the accident was the use 
of a naked light by the servant of the General Post Office, 
and he cited an old case in which Chief Baron Kelly said : 
* The rule of law is that negligence to render the defendants 
liable must be the causa causans, or tbe proximate cause of 
the injury, and not merely a sine тий non.” 

The jury found a verdict for the plaintiff. Mr. Justice 
Darling expressed the view that telephone boxes should be 


ventilated in the same way that electric lighting street boxes - 


ave ventilated. 
The effect of the jury’s finding is that the gas company 
were guilty of negligence. 


ExacrLv what proportion of a man’s 
body, mind, and soul—if not his entire 
system—belongs to a company, firm, or individual capitalist 
from whom tbe said man accepta a salary or wages in return 
for services, has never been mutually agreed between the two 
respective parties, and it was for this reason that a firm of 
motor-car manufacturers haled one of their employés, an 
engineer and electrician,” before the Worship Street 
Police Court last week on the charge of having stolen two 
sheets of drawing paper bearing upon them the designs of a 
new gear invented by the defendant. The contention was 
that, inasmuch as the designs were made in the employers’ 
time, and as their materials were used, any valuable result 
of the workman's combination of such property with his 
own native ingenuity should belong to those who paid his 
wages. And the magistrate showed some sympathy with 
them, while deciding, with apparent reluctance, that no jury 
would convict а man of stealing if the сазе were based on 
the claim that an invention, worth possibly thousands of 
pounds, belonged absolutely to those who paid the inventor 
£3 per week for mere routine work. 

To electrical and other manufacturers this decision is an 
interesting confirmation of their own experiences. For the 
most part, attempts to secure a sort of mortgage on the 
ingenuity of officials and workmen have been but indifferently 
successful. In many cases, it is true, the inventor is a simple 
character, who can be made a life-long friend by a little 
judicious flattery and a slight increase in salary; but 
there are other inventors who have actually mercenary 
intentions when they sit down to solve problems of 
design. To deal with persons of such depraved 
instincts, it is customary for companies. to obtain their 
signatures to a patent agreement as a preliminary condition 
to their engagement. We have before us at the moment one 
company’s form of agreement which gives the company six 
months’ option **of accepting such invention,” and the 
patent taken out by the inventor becomes the property of 
the company. It is graciously provided that the company 
* may, but so that they shall be under no legal obligation to 
do so from time to time, make such acknowledgement of the 
services of any inventor in the employment of the 
company, who has, by his inventions, benefited. the company 
either by way of donation, salary, or royalty, as the company 
may judge to be a fair proportion of the benefit accrued to 
the company by his inventions.” The more lenient form of 
another firm merely requires that the official shall immediately 
state what terms he is prepared to accept for sale licence, 
and if the company does not close, the inventor is at liberty 
to deal elsewhere, providing he does not offer more favourable 
terms toother parties. It is, perhaps, unnecessary to labour 
the point that this latter type of agreement is more likely to 
stimulate invention than the other. 


Property in 
Inventions. 


THE PHCENIX-POHL DYNAMOS AND 
MOTORS. 


WE recently had the pleasure of visiting the Phoenix 
Dynamo Manufacturing Co.'s worka at Bradford, and of 
inspecting their latest machines, built under the Pbœnix- 
Pohl patents. : 

It is well known that the two limiting factors for'the out- 
put of а direct- current machine are sparking and heating. 

With a view to overcoming the former, the company is 
building machines with auxiliary commutation magnets, 
provided with a series winding and pole-pieces of special shapr, 
and spaced in between the ordinary field magnets. 


»n l] V t c vus 


These auxiliary poles, which are built under the patents of 
F. and К. Pohl, of whom the latter is with the Phoenix Co., 
have the effect of producing a uniform field over a large 
portion of the zone of commutation, and thus ensuriog 
а suitable reversiog E.M.F. in the sections connected with 
the brushes over that region. 


= 


Or 
DiAGBAM SHOWING EFFECT or AUXILIARY POLES. 


Upper left-hand diagram shows effect of rectangular pole-piece 
right-hand diagram shows effect of specially shaped pole-pieoe. 


It is also evident that a large movement of the brushes is 
possible without sparking (from electrical causes), as the 
commutating conditions remain constent over an unusually 
wide range. 
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During our visit we witnessed the test of a standard four- 
pole shunt-wound dynamo, which was originally designed 
for an output, without auxiliary poles, of 30 Kw. (550 
‘volte, 54 amperes), at 525 r.p.m., but which did not run 
sparklessly owing to the high reactance voltage, even with 
4°5 mm. air-gap on each side. 

The auxiliary poles which were subsequently added, were 
calculated for an output of 88 Kw. with constant commuta- 
tion conditions over approximately one-half of the neutral 
zone, and the air-gap was reduced to 2:5 mm. on each 
side. 

Tested as a dynamo at 550 volts, 60 amperes, (1) it was 
possible to move the brushes at full load considerably more 
than 1 in. forward and the same distance backward without 
sparking. The full compounding effect of the armature 
current could be obtained in the most backward position. 

(2) The machine was overloaded for a short time with 
from 120 to 150 amperes (or nearly three times the normal 
fall-load current) without sparking. 

Bat (8) a load of only 30 amperes, with short-circuited 
auxiliary pole terminals, caused excessive sparking. 

When all the brushes were taken off (4) except one posi-- 
tive and one negative brash, no sparking was observed at 
fall load, although the current density in the brushes was 
93 amperes per sq. in. 

We understand that the machine was recently tested as 
a dynamo at 1,000 volts, running at 1,000 r.p.m., when 
it gave equally good results. 

The machine was further tested as a motor with 440 volte 
on the armature, and the field separately excited at 550 volte. 

As the form of auxiliary pole-shoe fitted, was designed for 
a dynamo, the motor test, was only made to show the possi- 
bilities of motor construction under this system. The speed 
of the motor fully loaded was regulated from 350 up to 


900 r.p.m., the brush movement being sparkless over a wide 


range. 


P.D.M.-Pont VmwTILATAD FIELD Соп. 


The company claim under this system to build motors 
(1) for a constant speed between no load and full load, 
(2) for a speed largely decreasing with increasing load, in 
order to obtain a strong starting torque, and (3) for an 
increasing speed with increasing load. 

We gather that the ccmpany are also introducing a special 
arrangement of auxiliary poles for large speed regulation and 
reversibility, also invented by Mr. R. Pohl. 

In order to overcome heating troubles, the firm bas 


devoted special attention to effective ventilation, not only of 
the armature and commutator but also of the field coils. 

The internal ventilation of the armature has received 
special attention, and when running it circulates the air 
with a fan-like action ; -the temperature rise is consequently 


very low, not exceeding 35? to 40? F. 


The draught produced by the armature is effectively 
utilised in cooling the field coils, which are of the patent 
P.D.M.-Pohl ventilated type, in which air ducte are 
employed both parallel to the axis of the coil and in a 
radial direction also. 


View OF VENTILATED ARMATORE AND FiBLD COIL. 


We gather that careful experiments have been made as to 
the effectiveness of ventilated coils, which prove that, com- 
pared with a non-ventilated coil of the usual construction 
and similar copper weight and ampere-turns, the temperature 
rise is only about one-third, and further, that by closing the 
horizontal air spaces (the novel feature of these coils) the 
temperature rise increases by about 50 per cent. above that 
of the fully ventilated coil. . 

It is evident that one result of the extension of the spark- 
ing and heating limite is to increase the output for a given 
weight; the amount of increase differs, of course, for 
different sizes, and will generally be greater for larger 
sized machines, varying from 25 per cent. to 50 per cent. 
approximately. f 


CORRESPONDENCE. 


Letters received. after first post on Wednesday morning cannot appear 

until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Meters in Power Stations. 

The remarks which you have to make in your excellent 
article on the subject of meters for traction and power supply 
circuits might, I think, be very well extended to include 
those cases where the load is purely a lighting one. While 
it is true, as you etate, that the load in these stations is much 
more steady, and therefore lends itself better to the obtain- 
ing of accurate results from periodic log readings, there 18 
very little doubt, in my mind, that the ible errors of 
this method of integrating the output of a station are very 


great. 


The reasons for this are:—First, the fact that there are 
more separate instruments (ammeter, voltmeter and clock) 
in which errors may and will occur; secondly, the personal 
error of the observer; thirdly, the fact that switchboard 
instruments are not generally arranged in the best manner 
for accurate observation, being usually fixed too high, while 
switchboard galleries are often very narrow; fourthly, the 
current is generally slightly unsteady; fifthly, the cbserva- 
tions may not be taken at regular intervals, and the ammeter 
and voltmeter are not, as a rule, observed simultaneously. 

Finally, all these more or less. inaccurate observations 
have to be averaged up and integrated, calculations which 
provide a very considerable possibility of error. 


А 
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I have also very frequently observed that instruments on 
switchboards are not iu perfect condition. It is quite a 
common occurrence to see their indicators standing off the 
zero position, and yet this fact may be entirely neglected, or 
else the switchboard attendant makes what he happens to 
consider a suitable allowance on account of it. 

As a check on the performance of meters where these are 
not duplicated, logged readings bave doubtless their value, 
but it is, in my opinion, a great mistake to rely upon them 
solely, even in cases where the current is steady. 

As you suggest in your article, the reason which will pro- 
bably be given for not adopting your idea will be the cost; 
in this connection I would suggest that in cases where there 
are a very large number of meters to be provided in dapli- 
cate, the difficulty might be got over by having the switch- 
board so designed that a master meter of known accuracy 
could be easily inserted in circuit with any instrament of 
doubtful reputation, so that its performance might be 
checked. This master meter could be frequently stan- 
dardised by the station people themselves, or, if necessary, 
by some public authority. 

This arrangement, though more troublesome, and in many 
ways less useful than & complete duplication, possesses the 
advantage that all the meters are periodically and regularly 
referred to one standard of known accuracy. 

E. S. Shoults. 

North Finchley, March 15th, 1905. 


Neperian Logarithms. 


May I point out to your reviewer and some other readers 
of my bcok on The Theory of Alternating Currents ” that 
the spelling Neperian” is not a misprint. Neper's 
descendants have adopted the spelling Napier, but the title 
of the work, published in 1614 by Andrew Hart, of Edin- 
burgh, in which Neper describes his invention, is '* Mirifici 
Logarithmorum Canonis Descriptio, . . . . Authore ac 
Inventore Ioanne Nepero, Barone Merchistonii. . . . ." 
Briggs, in the address prefixed to Arithmetica Logarithmica, 
published in 1625, says © Hos numeros primus invenit 
clarissimus vir, lohannes Neperus." In addition, there is 
documentary evidence in existence that the distinguished 
inventor signed himself J hone Neper, Fear of Merchiston ! ” 
The document is dated 1594, and is a contract between 
Neper and that “ desperate character" Robert Logane, of 
Reatabrig. Neper undertook to find treasure hidden in Fast 
Castle on condition of a safe conduct and a share of one- 
third of the whole fiad. It does not seem advisable to alter 
the spelling of the рате of a * clarissimus vir" every time 
his descendants modify its orthography. For this reason the 
spelling of Neperian " is adopted in Blackburn’s Trigo- 
nometry, Bottomley’s Logarithmic Tables, &c. 


; Alexander Russell. 
Richmond. 


Localisation of Faults on Cables. 
In your issue of March 8rd an article appears on the 


above subject, and I should like to offer a few remarks and - 


point out а serious error which occurs in the calculations. 

Your contributor in calculating the distance of the fault 
from one end of the cable, inadvertently, I should think 
(although the error occurs in both examples), multiplies the 
resistance from that end to the fault, by the ratio of the 
whole length of the cable to the resistance of that part 
between the other end and the fault, instead, of course, to 
the resistance of the whole length of cable. 

The error varies as the resistance or length from the 
measuring end to the fault. There are also a few other 
small errors in the calculations which it is very important to 
avoid, if testa of this kind are to be of much value. 

I should like to ask your contributor whether he oon- 
Riders in earth tests that the resistance of the lead and bonds 
is sufficiently even to give accurate resulta, as it seems to me 
that considerable errors might result if the resistance is 
uneven. I should also be interested in particulars of the 
motor-generator, such as weight and overall dimensions, for 
the output your contributor mentions (50 amperes at 
20 volte—is this not unnecessarily large ?), and should like 


a 


to know whether he thinks a secondary battery with regu- 
lating resistance would not be more suitable for the purpose ; 
I imagine it would be more convenient (if means for 
charging are available) and, further, a steadier current would 
be obtainable, and this should avoid any possible error due 
to the voltmeters not being read exactly simultaneously. 
Н.А. М. 


[Our correspondent wrote from abroad on March 14th, во 


‘that һе was not aware that the error had been pointed 


out.—Eps. E. R.] 


— 


Your correspondent B. C.“ has raised one or two points 
in connection with the above article which I cannot allow 
to pass. 

To begin with, he seems to think that it is necessary to 
get at the resistance of the lead sheathing. Now I am 
quite well aware that the resistance of metal sheathing is not 
usually guaranteed by cable manufacturers. But the resist- 
ance of the lead sheathing is fairly uniform, therefore the 
resistances of two lengths of sheath will be proportionate to 
their lengths. | | 

^ В, C." says that I have taken the resistance of the 
fault (presumably in the first example) as 052 ohm. This 
I certainly have not done. The resistance I did take was 
„073 ohm, which ів the mean of 052 and 094. Even 
assuming that I had used the figure O52 ohm, the difference 
between it and 094 would not make a difference of 042 
ohm in the result. 

As a matter of fact, if the resistance of the fault had been 
taken as 052 ohm, the position of the fault would have 
been shown by the test to be 1103 ft. from опе end. And 
if O94 ohm had been taken as the resistance of the fault, it 
would have been indicated at a spot 71 ft. from the same end. 

This is very different from the error B. C." would have 
the :042 ohm as being equivalent to, viz., four times 12 
yards. The fault was actually 100 ft. from the end of. cable, 
во that even if 094 ohm had been taken, the difference 
between the place indicated and the actual position of the fault 
would have been 29 ft., or less than 3 per cent, error on the 
length of 1,000 ft. I have not had to contend with the 
difficulty ** B. C." mentions, with differences of earth 
potential up to 4 volte. I might point out, however, that 
where cables are leid in pitch, earthenware or other fairly 
good insulating material the metal sheathing could be dis- 
connected from earth. 

I shall be much obliged to “ В. C.,” however, if he will 
describe how he found the fault on the °15 cc. cable. Pre- 
sumably there were joints on this length of 2,700 yards ? 

I have not had time to go into the method described by 
„B. S. H.” It appears, however, to be exceedingly simple, 
and, as he saye, has the advantage that the resistance of the . 
fault does not enter into the calculation. 

It would seem, however, impossible to apply the test to a 
short circuit between two conductors of а 3-cc. or three-core 
cable, unless a second cable or test wire were available. 


The Writer of the Article. 


I quite agree with * B. S. H." who, in so ably detailing 
the drop of potential test for fault localisation, describes it 
as the simplest, easiest, and most reliable for low resistance 
faulte. There is, however, a slight addition to his connec- 
tions which, I think, he will agree, tends to further improve 
the test, and that is to couple the lead of the faulty cable to 
the neutral or earthed wire of the live cable. This, if it 
does not eventually tend to make a high into a low resist- 
ance fault, at leaet brings earth more iu the region of the 
fault. 

W. H. В. 


Action of Lightning on an Electrie Light Installation. 


As they may possibly be of interest to some of your 
numerous readers I forward the following details of what 
occurred during the storm on the evening of Saturday, 
March 11th :— 

In a mansion supplied by my company, about 24 miles 
from the generating station, there were about 30 lamps 
alight. When the storm broke, two very vivid flashes of 
lightning occurred in quick succession, and at the same time 

E 
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а very marked rise in pressure on some of tbe lamps 
was noticed, one lamp bursting, and another fusing. 
Four fuses blew on two distributing boards at the first flash, 
while the second flash caused five fuses to blow (making 
nine altogether), burnt another lamp, and arcing across from 
the terminals of the holder to the brass body caused a short- 
circuit in a lampholder. Nothing was obeerved on the 
instruments at the generating station, and no other consumer 
on our mains suffered any inconvenience. 

There is an overhead telephone connection to the mansion 
in question, and this was rendered inoperstive at the same 
time, and on inspection afterwards it appeared as if a heavy 
current had passed to earth on the arrester earth lead. This 
lead was in contact with the water service, and some of the 
water pipes inside the house run in a direction parallel to a 
short portion of the wiring affected. 

Our system is three-wire, direct-current, 480 volts across 
the outers, and the distribution is by means of three-core 
lead-sheathed and armoured cables laid direct in the ground, 
the middle wire being earthed at the generating station. 

| D. Н. Coombs, 
Resident Engineer, Whitchurch and Pangbourne 
Electric Supply Co, Ltd. 


Reading, March 14th, 1905. 


I was very much interested in reading Mr. Cooper's letter 
under the above heading, and hope that someone of your 
readers can suggest an explanation. I have myself bad two 
similar experiences in this town ; the first in June, 1903, 
when during a severe thunderstorm and simultaneous with a 
heavy flash, the generator at the time running (р.с.) 
appeared surrounded with blue flame and immediately failed. 
It was afterwards found that one of the field coils had 
broken down, the wire being burnt through in two places. 

The second occasion was in May last, when again coin- 
cident with a very severe flash, what appeared to be a dead 
short came on, causing a partial shut-down. A bad fault 
was afterwards found on a distributor less than 20 yards 
from where the lightning struck and killed à man. There 
was no lightning conductor near in this case, and I can 
only suggest that in taking the nearest route to a good earth 
the lightning must bave pierced the cable, which was triple 
concentric, lead-covered and armoured, and with the neutral 
wire earthed at the station. In all my experience (extend- 
ing over 16 years) I bad never previously known or heard 
of similar occurrences. | 

F. W. Ames, 


Assistant Engineer. 
Long Eaton, March 21st, 1905. 


A Chief’s Complaint. 


With reference to the two or three letters appearing under 
the above heading, while agreeing with ** Chief Engineer " 
that he has just cause for complaint about his committee's 
action, I think, at the same time, the best plan under the 
circumstances, is to swallow the particular insult, and also 
any others that may com? along. 

I have always made it my rule to look on these little pieces 
of petty tyranny with more sorrow than anger, remembering 
the saying of the beggar on horseback, and treating the 
whole matter as having arisen through ignorance. 

With regard to the letter of ** Another Chief," suggesting 
the mediation of the Municipal Electrical Association, had 
this association been founded on the same lines as all the 
other municipal associations, such as represent the interests of 
the town clerks, accountants and treasurers, chief constables, 
&c., it would then have only consisted of municipal station 
engineers, and something might have been done in the matter. 

Unfortunately, however, chairmen of committees have 
been included, and although with all due respect to their 
individual integrity, it is hardly likely that they will do 
anything to interfere with the views of their brotbers in 
office. Why the chairmen were ever brought into the associa- 
tion I have never been able to ascertain, and the only two 
reasons for their inclusion that I have ever heard have been 
lack of funds or the wish of some chief engineers to glorify 
themselves before their “ bosses.” 

A Sorrowing Member. 


The Life of Nernst Burners. 


Haviog had experience in many towns with both the old 
and new pattern Nernst burners, U-type and Luna, I can, 
without hesitation, etate that the new pattern burners are a 
great improvement, both as regards life and candle-power. 

The life of burners depends on the filaments being run at a 
certain temperature; the new filaments are enclosed in a 
smaller space and less liable to the cooling effect of the 
atmosphere, and I have found that they will not etand being 
overrun во well as the old type. This is at once overcome by 
increasing the voltage of the burner; this applies to both U 
and Luna burners, and 5 volta is usually sufficient. I have 
known Nernst lamps do well in certain towns, and, per- 
haps, twelve months after do badly; by increasing the 
voltage of burners the difficulty has been overoome. Your 
correspondent, ‘‘ Wawamiee,” condemns the new type burner; 
perhaps the conditions of supply are not the same as twelve 
months ago. If the voltage of burners be increased he will 
doubtless alter his opinion, provided, of course, that the 
cut-outs on the lamps are not burnt out. I have found this 
to be the cause of excessive renewals, and notice he states 
that the heaters on a large proportion have burnt out; this 
points to faulty cut-out, which allows the heater to remain in 
circuit while the lamp is burning; the life of heater is about 
30 hours, so that after this time of burning the heater burns 
out. With careful handling it is easy to get good resulta 
with Nernst lamps, provided voltage variation is allowed for. 


C. A. G. 


On Dumping. 

I am obliged to Mr. W. Arthur Ker for his letter, with 
the last paragraph of which I quite agree. 

I am not anxious to maintain that it is for the good of a 
country that articles which form a standard manufacture of 
that country should be sold below cost price; but this is just 
one of the considerations which have prevented, and probably 
will always prevent, dumping from increasing indefinitely. 
It is obviously disadvantageous to sell continually below cost 
price, nor is the disadvantage lessened when the low priceis 
accorded to one’s international competitors and not to one’s 
own people. 

For practical purposes we have to cuose between the evil 
of occasionally receiving goods below cost price, or (88 occurs 
in all protected countries) continually having to buy at 
artificially high prices. | 

The predominance England holds in the neutral markets 
(where we sell far more manufactured goods than Germany 
and the United States put together) confirms this. 

All the materials or machines we buy cheaper than our 
competitors, help us to undersell them in all: the neutral 
markets of the world. 


Arnold Maude. 
Chelmsford, March 20th, 1905. 


Where are Telephones Made? 


As the largest telephone manufacturers in this country, 
we are deeply concerned in the question, ** Where are Tele- 
phones Made?" and we have read with some surprise the 
correspondence under this heading in your issue of the 17th 
inst. We do not know who is the writer of the original 
letter to the Standard, but we are sure all other British 
manufacturers will join with us in thanking him, and 
congratulating him on the spirit which prompted his letter, 
viz., а feeling of indignation that our municipal authorities 
should send work out of this country when there is absolutely 
no reason for doing so, and especially when they have so 
many unemployed at home. Some of the details given in 


~ Indignant’s” letter may not be strictly accurate, bat we 


believe there is no doubt as to the main fact, viz., that the 
West Ham Union authorities did specify telephones of 
German manufacture. - 

We are quite at a loss to understand why the name of the 
General Electric Co. has been brought into this corre- 
spondence, as we are not the only telephone manufacturers 
in this country, and we had not seen the correspondence in 
the Standard, and knew nothing of it until we saw the 
reprint in the ELECTRICAL Review of the 17th inst. 
Further, on referring to the Standard, we find that no 
mention is made of our name, 
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Any suggestion that the General Electric Co. does not 
make its own telephones needs no refutation as regards 
people who are well acquainted with the company, especially 
those who have inspected our Salford works. It is well 
known that we employ here over 1,700 workpeople, the 
greater number of whom are engaged solely in making tele- 
phone and telegraph apparatus; and should the West Ham 
authorities place the order directly or indirectly with the 
General Electric Co., every instrament and every part thereof 
will be made in our Salford works, under the personal super- 
vision of the undersigned. There is, however, some particle 
of truth in the suggestion as regards one of our numerous 
table telephone patterns. Your correspondent is, no doubt, 
writing upon information which has been obtained from an 
old servant of this company, who is now in his employ, and 
it is a fact that during the time he was with us а certain 
number of this particular pattern of table telephone was 
obtained from Vienna, owing to the limited demand in this 
country rendering it impossible for us to manufacture here 
at the required price. We have not kept this gentieman 
fally posted respecting our business since he left our employ, 
but we may now inform him, as one of your readers, that in 
consequence of the increased demand for this pattern, this 
tem porary expedient has not been continued, and this parti- 
cular instrument has fallen into line with the remainder of 
our telephones, and is now being manufactured in our Salford 
works. 

In conclusion, we may say that we are always pleaced to 
show our telephone works to interested and accredited 
persons, and we are proud of the position we have attained 
in telephone manufacture, in face of the enormous difficulties 
arising from the fact that for 14 years after the invention of 
the telephone, we were debarred from manufacturing tele- 
phomes in this country, during which time foreign manu- 
facturers had the field to themselves, 

For The General Electric Co., Ltd. 
A. Brooker, Manager, 
Telephone, Telegraph and Signalling D:partment, 
Salford, March 21«/, 1905. 


Petrol Motor-'Buses v. Trains and Electric Tramears. 


I bave read Motor-Tram's " letter in your issue of the 
17th inst. on the above subject, and it is interesting to 
observe the ingenuity displayed by one interested in a 
particular subject in marsballing facts, or, perhaps rather 
figures, in a manner calculated to support the claims which 
he advances. 

It seems to me, however, that in this particular instance 
the facts which Motor-Tram " quotes, and which are 
intended to prove the superiority of petrol motor-’buses, are 
somewhat distorted. 

In the first place, it is admitted that motor-’buees have a 
much smaller carrying capacity than electric tramcars, bat 
the contention appears to be that, inasmuch as the average 
number of passengers carried in a whole day's ranning is 
only 12 per mile, the smaller sized car is, if anything, an 
advantage. That the average number of passengers carried per 
mile is, comparatively speaking, small, is undoubtedly 
correct, but this is not the factor which determines the seat- 
ing capacity which must be provided to cope with a given 
traffic. The seating capacity must be such as to be able to 
accommodate the maximum number of passengers travelling 
at any one period of the day. There are periods in every 
service when, notwithstanding that the average number of 
passengers travelling per mile is small, the seating accom- 
modation provided by the tramcar is taxed to its utmost ; 
and it would be just as necessary for the same seating capa- 
city to be provided if the service were operated by motor- 
"buses. It is, therefore, apparent that practically twice as 
many motor-'buses must be provided to deal with the same 
traffic as is dealt with by the electric tramcar. If the 
advocates of motor-'buses are going to ignore this rash” 
traffic and holiday traffic, they will so seriously reduce their 
average receipts ag to make it doubly certain that motor- 
"buses will never replace electric tramcars. If the average 
fare on a tramway system is 1d. per mile, it is obvious that, 
when the cars are full, the receipts рег car-mile during that 
time are as much as 5s. or 6s. ; and it is on account of these 


periodical high car-mileage receipts that the average over 
the whole year works out in the neighbourhood of 10d. per 
car-mile. There is no great disadvantage in running cars 
with a large seating capacity during light periods of the 
day, as the costa of operation are not proportional to the 
seating capacity, and it is necessary, in any event, to main- 
tain the service. It is, therefore, evident that if the same 
receipts are to be obtained with motor-'buses, it is nece- 
sary to provide a total number of vehicles equal in seating 
capacity to tbat of the tramcars, aud the only advantage 
which the motor-'buses would possess is that it would not be 
necessary to put them all into service until the “rush” hours 
or at holiday times when the seating capacity was actually 
required. By adopting this arrangement, the total number 
of car-miles run by motor-’buses would not be double that 
of an electric tramway system, but it would still be necessary 
to provide the capital for the double equipment as compared 
with the tramway, and at the “rush” periods the cost of 
operation would actually be doubled. 

The figures upon which Motor-Tram" makes his com- 
parison of the costs of operating & tramway undertaking 
and а motor-'bus service are also, I think, untenable. In 
the first place, the depreciation on machinery and mains is 
nothing like 10 per cent.; cable manufacturers will now 
maintain cable systems for 1 per cent. of the cost of the 
cables (exclusive of the cost of laying), and the machinery 
should not require a greater depreciation fund than 5 per cent. 
If, however, we assume the total depreciation on cars, 
machinery, mains, &c., at 5 per cent., 8) per cent. would be 
gufficient to provide for interest on capital and depreciation. 
[t may be interesting in this connnection to give the actual 
figures obtained from the operation of the Glasgow Corpora- 
tion system, viz :— 


Per car-mile. 


Working expenses, £356,820... mu ES 4:261. 
Depreciation, £140 619 Е га m 2:074. 
Reserve and renewal, £92,483 "D 1354. 
Interest on loans, £64,376 ... n "T 95d. 

Total cost T ds 8:641. 


Iu Liverpool the figures are as follows :— 
| Car-mile. 
Working expenses, inclading cutrent purchased 
from Lighting Department, and maintenance 6 983d. 
Depreciation ... T bs sis ‘us .. 200d. 
Interest and sinking fund ... ve к .. 21884. 


108714. 
as against Motor-Tram's" figure of 114d. per car-mile. 
If the sinking fund charges are taken out of the Liverpool 
costs, their total will not exceed 9d. per car-mile. 
The costs in connection with the motor-’buses should be 
as follows :— 


Capital : — 

56 miles at £6,000 ... £336,000 
560 buses ... one 560,000 
Total capital £896 000 

Cost of Operation : — 
Iutsrest on £896,000 at 34 per cent. ~... .. £31,360 
Depreciation on £336,000 at 5 per cent. Ws 16,800 
ji £560,009 at 10 per cent. vis 56,00) 
£104,160 


= 3d. per car-mile. 


Depreciation on the motor-'buses at 10 per cent. is an 
extremely low figure, as I do not think it can be honestly 
contended that the cars would have anything like a life of 
10 years. Having regard, however, to the fact that half of 
the motor-'buses will only be iu use at certain periods of the 
day, I have adopted this figure in their favour. In addi- 
tion to this, there are the working expenses at 5d. and the 
maintenance charges, which will certainly not be less than 
3d. per car-mile. The total operating costs for motor-’buees, 
then, will be 11d. per car-mile, as againet 9d. per car-mile 
for electric tramways; and inasmuch as I estimate that a 
million more car-miles will have to be run by the motor- buses, 
the extra cost of 2d. per car-mile upon 8,358,400 car-miles 


- represents £69,654 per annum. 


It ів most extraordinary that in every article which has 
appeared in favour of motor-’buses, no provision whatever 
has been made for the sheds to accommodate the motor- 
"buses, or for the provision of repair ehops, and the £112,000, 
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the difference in the capital cost as above, would jast about 
be sufficient to provide for these, so that there is really no 
saving in capital outlay. | 

It does seem a pity that the advocates of motor-’buses do 
not confine their attentions to the proper field for these. 
The motor-’bus has a wide field: open to it, and their 
interest could be better served by confining their atten- 
tions to that field. Motor-’buses will undoubtedly 
replace horse "buses in the same way as electric tramcars 
replaced horse tramcars ; and having regard to the fact that 
there is a critical point in connection with the service upon 
а tramway undertaking at which the standing charges per 
car-mile equal the running costs per car-mile, and that these 
standing charges represent a rapidly-increasing proportion of 
the total cost per car-mile as the service is lessened, it is 
possible that in places where an electric tramcar service 
would not be remunerative a motor-’bus service would be ; 
but in these places no sane individual would dream of putting 
down an electric tramway system. 


| J. R. Salter. 
Liverpool, March 21st, 1905. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


SETTING ТҮРЕ BY TELVGRAPH. 


Тнв paper recently read by Mr. Donald Murray before the Institu- 
tion of Electrical Engineers indicates a distinct advance in the 
stience of telegraphy, and shows that the author has grasped the 
general priociples which must govern the conditions under which 
fast speed working is commercially practicable. The expression 
fast speed” is greatly misunderstood, and many of tho*e who are 
experts in telegraph mechanism fail to understand the conditions 
under which fast speed can be made of commercial value. The one 
idea of these experta is to produce an apparatus which can “ pour 
out" signals at & speed which has not hitherto bsen attained, 
utterly oblivious of the fact that the possibility of ‘‘ handling " the 
received signals, transcribing the same, and putting the result in an 
intelligible form for handing to the public, is a matter of vital impor- 
tance. By some telegraph experts, the necessary commercial con- 
ditions are well understood, and the lines on which they are working 
are therefore perfectly sound; this is notably the case in regard to 
the Murray apparatus, a general description of which app2ared in our 
issue of March, 1903. Since that time Mr. Murray has continued 
to improve the instrumente, with the result that the system is likely 
to prove of sterling value. In his paper, Mr. Murray points out 
that the object of machiue telegraphy is not only to increase the 
saving of telegraph wire, but also to reduce the labour cost of trane- 
lation aud writing, by the use of suitable machines. The simplicity 
of these machines and the saving of wire-cost depend on the fewness 
and simplicity of the signals. For a given wire, the fewer the 
signals the more the business tbat cau be passed over it; and for & 
given amount of business, the fewer the signals the cheaper the wire 
that can be used. And with the increase of distance the cost of the 
wire becomes all-important. 
Although the Morse alphabet is ideal for manual signalling, it has 
a grave disadvantage for machine telegraphy. The letters are of 
unequal length. Only those who have made a careful study of the 
printing telegraph problem from a mechanical point of view, can 
realise the extreme importance of this question in constructing a 
rinting telegraph. Uniformity is the key to success in machinery. 
t makes for simplicity. With all machinery, simplicity, other 
things being equal, is of prime importance, and owing to the 
delicacy and inherent imperfection of telegraphic machinery, the 
need for simplicity in this case is overwhelming. That simplicity 
can only be secured by a signalling alphabet ia which all the letters 
are of equal length. It is the same necessity that has compelled the 
use of letters all of the same width in typewriters. The Morse 
alphabet, however, has been in possession of the fleld so long, and 
telegraph officials in English-speaking countries are so saturated 
with Morse traditions, that it would be impossible to introduce a 
new alphabet if the operators bad to learn it. Fortunately, with 
machine telegraphy that is not the case. Ав a single illustration 
of the mechanical advantages of an equal-letter alphabet, such as 
that used in the Baudot and Murray systems, it may be mentioned 
that a keyboard perforating instrument to produce the Morse tape 
for the Wheatstone transmitter, requires a group of 19 punches and 
their corresponding parts, as against only five punches and their 
corresponding parts in the Murray keyboard perforator. As an 
automatic printing telegraph requires about four keyboard per- 
forators at each end of а (circuit, if an equal letter keyboard per- 
forator can be constructed for £20, and an unequal letter perforator 
costs £60, there is a difference of capital cost of about £300 per 
circuit ia favour of the equal-letter alphabet. This is a large item 
if many circuits have to be equipped, tosay nothing of the fact that 
cost of maintenance is roughly proportional to capital cost. 
Unquestionably the best alphabet for machine telegraphy is tbat 
used in the Baudot and Murray systems, It is the shortest of all 
practicable telegraph alphabets, in fact, the shortest possible, and it 


isan equal-letter alphabet, consisting of five units per letter. The 
permutations are made up out of impulses of 1, 2, 3. 4 and 5 units’ 
duration, both positive and negative (or positive and zsro). Being 
an equal-letter alphabet, the signals can be divided off into letters 
by measurement. There is, therefore, no need for a unison signal to 
separate the letters asin Morsa. Hence thera is no space between 
the letters. The result is that impulses frequently extend from обе 
letter into the next, and the aversge number of marking impulses 
per letter in the Murray system is only about 1j, and a trifle more 
in the Baudot. 

The Murray system makes no attempt to secure synchronism. 16 
is an isochronous system, and the duplex balance is used to secure 
working in both directions on one wire, the Murray system, like 
the Wheatstone, working very easily in this manner. Retardation 
under these circumstances ceases to be im t, because the dis- 
tributor need only keep step with the arriving signals, which might, 
if necessary, take five minutes on the journey. This arrangement 
bas also the advantage that ordinary repeating stations can be used. 

So far as commercial telegrams are concerned, a serious objection 
to direct-transmitting page-printing telegraphs is that errors show 
up badly in the printed message, and operators have to work slowly 
and carefally to avoid making mistakes. Telegraph operators are 
remarkably accurate, but in spite of the best care and skill, errors 
are frequent. Any one who is accustomed to using a typewriter 
knows how difficult it is to write a page of type-written matter 
withont striking at least one or two wrong letters. In four cases 
out of five there is consciousness of the error as soon as it is made, 
and steps can be taken to correct it. In tape-printing telegraphs, . 
like the Hughes and Baudot, the errors and the succeeding correo- 
tions can be cut out of the tape before it is pasted on to the tele- 
graph blank, and there is then nothing to disfigure the Я 
and make the recipient uneasy about its accuracy. With а direct- 
transmitting page-printing telegraph this canuot be done. A wrong 
key depressed is an error printed at the other end of the line, and 
the correction following only magnifies the blot. All automatic 
systems of telegraphic transmission in which there is preparation 
of the message beforehand, possess the potentiality of correcting an 
error before transmission. In the Wheatstone automatic system, 
for instance, this process is known as a "rub-out" When an 
operator at a Wheatstone puncher makes a mistake, he can pull the 
tape back and punch it fall of holes, thereby obliterating the 
mistake. In this case the mistake is represented by a series of dots 
on the received tape, and the transcribing clerk over it. In 
automatic telegraph systems, in which a printing machine takes 
the place of the receiving operator, it is a comparatively simple 
matter to arrange that the printer ehall imitate the action of the 
operator by remaining inactive when dota only are coming over the 
line. In this way no trace of the error appears in the printed 
message. This, for instance, is done in the Buckingham system. 
In the Backingham system, however, as with Morse, the groups of 
letter signals on the transmitting tape are of varying length. It is 
consequently not possible to pull back the transmitting tape letter 
by letter in the keyboard perforator. It has to be adjusted by 
hand, or pulled back unit by unit, a process necessarily involving 
some loes of time, and many corrections in this way would materially 
reduce the output of the operator. Ia the Backingbam system also 
it is necessary to rub out everything as far asthe end of the previous 
line. Henoe, to correct a single letter a whole line may have to be 
rubbed out. With automatic systems like the Murray, using an 
alphabet in which the letter signals ате all of the same length, the 
tranemitting tape, while being pre in the keyboard perforator, 
can ba pulled back instantly letter by letter by depressing a lever. 
If an operator strikes a wrong key, all he has to do to rectify his 
error is to strike the back-spacing lever, the letter-shift key, and 
the desired letter—the work of a moment. А word of six letters 
can be blotted out iu this way in a few seconds, and no trace of the 
correction, not even a blank space, will appear in the printed 
message at the other end of the line. This relieves the 
from the dread of striking a wrong key, the strain on his attention 
is lees, and he can work faster without working harder. One or 
two automatic type-setting patents have included schemes for 
correcting errors in the perforated tape; but the Buckingham 
appears to be the first printing telegraph to adopta plan for invisible 
correction, and the Murray system was the first, and, so far, is the 
Mem having the power to correct instantly single letters or - 
wo 

The key buttons are in rows of different colours and of slightly 
different heights to facilitate operations without taking the eyes off 
the copy—an essential condition for high speed on a typewriter 
keyboard. This mode of working is not so difficult as might be 
supposed, particularly when the operator is trained from the first 
to write in this way. А young telegraph operator in Barlin learned 
tu write on oneof the Murray keyboards in s fortnight, at the rate 
of 120 letters (20 words) per minute, withoat looking at the key- 
board, and this operator, after several months’ practice, reached a 
epeed of 436 letters (72 words) per minute in the same way. This 
is an exceptional case, and the operator was accustomed to piano 
playing, but it illustrates the possibilities of this method. 

There is much misconception about the speed of manual opera- 
tion of keys and keyboards. Ia reality it is much below what is 
generally supposed. It isa subject of great importance to telegraph 
administrations, and it has special bearings on the printing tele- 
graph problem; the average speed on a typewriter keyboard is not 
more than about 130 letters (20 words) per minute. Experiments 
with typewriter-keyboard instruments during the past year or two 
in England, Germany, and the United States have been very dis 
appointing to telegraph engineers, owing to the exaggerated ideas 
thst had previously prevailed about the advantages of such an 
arrangement. The remedy isto train the operators to write with- 
out looking at the keyboard. It is possibla that in this way the 
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average speed may reach about 180 letters (30 words) per minute, 
or about double the average speed of a good Morse key operator. 

The speed of the Murray printer is now not less than 900 letters 
(159 words) per minute, and the automatic portion of the mechanism 
runs perfectly up to about £00 words a minute. Unfortunately, 
however, no typewriter yet constructed will stand the strain cf 
more thsn about 720 letters (120 words) a minute in continuous 
service. The received tape may be divided into sections and ren 
through two printers when the apparatus bas to be worked at top 
speed. Under existing conditions, however, high speeds for 
handling commercial me s are for many reasons undesirable, 
and a maximum of 120 words a minute in each direction seems to 
meet all rc quirements. 

In practice with the Murray system—as with all other telegraph 
aystems, from the Morse key upwards—the average output is not 
more than about 50 per cent. of the maximum. Time and patience 
will no doubt stop some of the leaks; but others, such ag errors 
caused by line interruptions, seem to be incurable. The experience 
of the Britieh Post Office is that five operators at each end of a 
Murray circuit, equipped with the spparatus in its original form, 
can exchange about 200 telegrams an hour, and under favourable 
circumstances occasionally as many as £40 per hour. With the new 
motor-driven printer, with automatic line feed, invisible correction 
of errors, and other improvements, it is estimated tbat it will be 
possible for six operators at each end of a Murray circuit to 
exchange about 300 messages an hour. That is to вау, 12 operators 
on one Murray circuit will be able to do the work of 16 men on two 
Moree quadruplex circuits, or at lower rpeeds eight operators will 
te able to do the work of 12. Actual tests show that the improved 
printer has a maximum speed of five messages a minute, so that the 


working average may be safely put at 150 mesisges an hour. A 


weak point with many printing telegraph systems is durability. 
In this respect the Murray apparatus has proved satisfactory. 


STUDENTS’ SECTION. 
First ANNUAL DINNER. 


To those Old Boys” who were privileged to be present at the first 
atnual dinner of the Section on Thursday, the 16th inst, the 
gathering will probably be considered to have been one of the most 
interesting of the season. The dinner was held in tke Venetian 
Room of the Holborn Restaurant. Mr. Н. D. Symone, tl e Chairman 
of the Students' Section, occupied the chair, and was supported on 
his right by the President cf the Institution, Mr. Siemens, ard on 
his left by the immediate yast-president, Mr. R. Kaye Gray. 
Amonget the other guests were tbree vice-presidents (Mr. Kingsbury, 
Mr. Mordey and Mr. Patchell), the secretary, Mr. Lloyó, and the 
cbief clerk, Mr. Tree. After the tc ast of The King,” the chairman 
announced that those who were accustomed to do so" might 
smoke. The toast of “Tbe President and the Institution " was pro- 
рома by Mr. C. H. Lang (Students! vice-chairman), in a brief 
speech, which, with a humorous opening, developed a more serious 
trend, and emphasised the fact that the students were greatly 
indebted to the President for his presence. Mr. Siemens was not 
disposed to take tke occasion too seriously, but told a story 
bearing on what he described as the need for co-operation ; 
it might perhaps be more strictly called the necessity of de- 
pendence upon others. Mr. Patchell ано responded to the same 
toast. “Tho Students' Section was proposed by Prof. Perry, who 
started with the intin ation that he did not intend to give them ary 
advice, and concluded by giving them some very earnc«st and very 
sound advice. He had seen reports of some recent address to the 
students, and we gathered that in general the professor did not 
agree with its tenor. It was paradoxical and brilliant, and all that 
sort of thing, but not altogether sound gospel. "If you think only 
cf the salary you n ay gef, the т robability is you won't be worth any 
salary at all“ Тһе moral value of higher ideals, and the mat rial 
value of higher ideals, were both suggested by the observation that 
“if you want to hit the mark, you must aim higher than the target." 
To this toast the chairman (Mr. Н. D. 8yn one) responded in a 

h which was eloquent withont effort, and impretsive from un- 
studied simplicity. Frem a student talking to fellow itudents, 
there was much in the statement that he noticed many faces at the 
dinner which were unfamiliar as attendants at the reading of 
papers, and there was some of the art which conceals art in turning 
this circumstance to account for the benı fit of the dinner and the 
"business" meetings also. Mr. Symons also expressed the satis- 
faction of the Section at the indefatigable «fforts of the secretary 
(Mr. A. G. Ellis). Mr. Е. Oreedy propo ed "The Colleges,“ to 
which Prof. E. Wilon and Mr. H. E. Harrison (in the abserce 
of Prof. Ayrton) responded. Mr. G. A. Freire-Marreco proposcd 
" The Guests," to which Mr. Mordey replied. Mr. Mordey reminded 
his hearers that they were numerically an important section of 
the Institution, and they should «ver bear in mind that upon them 
would fall the responsibilities of the fat ure. 

The musical features of tl e evening were contributed by students 
or their friends, and the singing of Mr. C. D'Arcy and Mr. О.В. 
Nadaud was very much appreciated. The singing by the whole 
company of “God Save the King” brought the proceedings to a 
close, and the diners departed with tLe universal wish that this 
dinner might beccme, in the words of Mr. Mordey, A hardy 
annual.” 


$i 


. Dance.—To-morrow evening frum 7.30 to 11.80 o'olock 
the members of the Robertson Electric Lamps Fire Brigade and 
their friends will have a Cinderella Danoe at the Robertson Hall, 
Brook Green, W. 


APPLICATION OF ELECTRIC POWER IN 
COLLIERIES.* 


Br G. M. BROWN, B.A, B.8o. 


Tum use of electricity in the form of direct current in mines is in 
many cases restricted to lighting, and driving pumps and haulage 
gears located close to the down cast shaft. 

The tests of Heise & Thiem have shown that incandescent lamps 
broken in an explosive atmosphere are not a source of danger unless 
the current exceeds 0:6 ampere. This result holds good for both 
direct and alternating current at pressures up to 220 volts. Slight 
sparking and glowing at the brushes of а ро. motor will not 
ignite an inflammable mixture, but if it is ae? pins to sudden 
overloads or the commutation is bad, there will certainly be an 
explosion. 

Whether totally enclosing a direct-current motor will make it 
absolutely safe, it is impossible to say, with certainty. On the 
cther hand, it may be safely asserted that any type of unenclosed 
commercial fuse is capable of causing an explosion, and the same 
remark applies to open switches. Switches must be totally enclosed 
in strong cast-iron cases, made as nearly gaetight as possible. 
Even then switches and fuses are a source of danger when used for 
carrying large currente. An erclosed switch and fuse of a good 
make, designed for 100 amperes at 500 volts, was recently tested. 
Under normal conditions the switch broke the circuit without any 
apparent disturbance, and if the carrent was gradually increased, the 
fuses blew without causing the emission of any fismes from the 
jointe of the case, but when tested with a current of 1,200 amperes 
suddenly switched on, a condition of affairs which might easily 
occur in the event of a bad accident to any motor or cable connected 
to the switcb, a violent emission of flames from the joints of the case 
was seen, although they were made with india rubber packing, and 
lightly screwed up. In the final test, the case was made gas-tight 
and fused with the same asbestos covered wire used in the previous 
experiments; the result was that on switching on the current it was . 
blown to pieces. . 

Tetts have been made of enclosed magnetic blow-out circuit 
breakers, with similar results; and it would seem almost impossible 
to produce an enclosed switch or fuse of the ordinary type capable 
of opening an inductive circuit and carrying a larger current with 
eafety. 

The greatest advance in the application of electricity for mining 
purposes has been due to the introduction cf the polyphase alter- 
nating current induction motor. 

One of the chief advantages of alternating current plant for 
mining work lies in the fact that all the *wiicnes can be of the oil- 
break type, and the use cf fuses is not necessary. 

With regard to the gererating plant which must be installed, 
there are practically only two periodicities to consider, vis., 25 and 
50 cycles per second. In general, when there are a large number 
of low-speed motors of bigh power, it will be desirable to select 25 
cycles and voltage according to amount of power and distance it 
has to be transmitted. Low voltage incandescent lighting on this 
frequency is quite satisfactory for underground work. If the plant 
is smal), and there are no very large motors, 50 cycles will be the 
better periodicity, and will allow of both arc and incandescent 
lighting, as well as much greater choice of speeds for the motors. 

In ordinary cases where the generating plant is situated close to 
the mcuth of the sbaft, and most of the power is required near the 
bottom of the shaft, it will be advisable to fix on 600/550 volta as 
most economical. On the otber hand, if tbe generating station is 
to supply power to several collieries, or there are many large motors 
at a considerable distance from it, it may be advisable to choose a 
pressure of 2,200 or 3,300 volts in the station. In very exceptional 
cases will higher pressures be required. | 

With such high pressures, от, in апу case, overhead transmission 
above ground is preferable if the power station is any distance from 
the shaft. 

The arrangement and disposition of the generating plant neces- 
sarily depends upon whether it is, or is not, decided to drive the 
main winding gear electrically. 

The first electrical winding gears of any importance were supplied 
with direct current, either directly from the generating plant or 
from storage batteries. 

Several more effective methods ttan the use of a battery have 
lx en devised, and put into use, bat they all depend primarily for 
their success on the use of a heavy fly-wheel containing a large store 
of kinetic energy. 

The first consists in the use of a direct-current machine coupled 
to a very heavy fly-wheel. By suitably arranging matters this com- 
bination can be made to regulate the demand on the generating 
plant ander normal conditions within narrow limits, comparatively 
speaking. 

T alternative system consists in the use of what is practically а 
reversible booster system, the booster being driven by a separately 
excited motor and provided with a heavy fly-wheel. 

The whole combination is easily handled and controlled by the 
operation of a comparatively small rheostat, and the losses are 
practically reduced to a minimum. 

The simple:t method of utilising alternating current for winding 
is to connect an induction motor to the winding drum, either 


* Abstract of Paper read before the Rugby Engineering Society, 
February 2nd, 1905. 
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directly orthrough reduction gearing, using simple rheostatic con- 
trol. Such a method is necessarily exceedingly wasteful. If the 
maximum power required exceeds 500 B.H.P. it will, in the majority 
of cases, be advisable to dispense with reduction gearing and couple 
the motor directly to the drum shaft, tha motor being designed to 
run at a tuitable low speed, say, from 60 to 40 r.p.m. High fre- 
quency motors running at these low speeds are more expensive, and 
have smaller efficiencies and much worse power factors than low 
frequency machines of corresponding capacities and speeds. The 
control of large induction motors for this class of work is best 
effected by liquid rheostats. 

The largest plant of this kind of which the writer has knowledge 
is one of the Société Charbonnages de Grand Hornu, Belgium. The 
motor is supplied with current at 2,000 volts, and 23:5 cycles per 
tecond; its maximum speed is 42 r.p.m., and the maximum winding 
speed is 517 ft. per second. The net weight of coal lifted is 
5,720 lbe., and the depth of the shaft is 546 fathoms, the total 
weight of coal raised per hour being 85 tons. A flat rope is used 
and the initial diameter of the bobbin ie 8 ft., the final diameter 
being about 24 ft. Gin. А similar plant, though of somewbat 
greater capacity and with Koepe pulley, is installed at the Zeche 
Preussen II. of the Harpener Bergbau A.G. Dortmund. This instal- 
lation is capable of raising 100 tons of coal per hour from a depth 
of xi fathoms. Power is supplied at 2,000 volts, and 25 cycles per 
second. 

Means of equalising the demand on the generat ir g plant are pro- 
vided by the method of working patented by Herr Ilgner, of the 
Donner: marklütte A. G. His arrangement consists of a motor- 


generator provided with a heavy fly-wheel, tupplying direct current 


to the motor driving the winding gear, the whole of tke control 
being effected by regulating and reversing the field of the direct 
current generator of the motor-generator set. 

In this way a winding ear requiring a maximum of, say, 
2,000 B. H.P. can be supplied with power in the shape of a fairly 
steady load ranging between, say, 600 and 900 B. H. r. on the induc- 
tion motor driving the motor-generator set, and therefore under 
the most favourable conditions, as regards the «conc my of the main 
generating plant. ; 

If cast-steel is adopted and the wheel made of a disk shape, the 
speed may be taken as 250 ft. per second, which may bo regarded 
as & practical limit. Even with this speed, the wheel may, for 
plants of very moderate capacitier, have a weight of 30 to 40 tons. 

A gocd example of this sort is the plant installed at the Zeche 
Matthias Btinnes, Oarnap, Westphalia, which is capable of dealing 
with 100 tons per hour, and winds from a depth of 437 fathoms The 
winding gesr is driven by two motors directly coupled to & Koepe 
pulley 19 ft. 8 in. diameter, runnirg at 41 r.p.m. 

In this country winding engines are sometimes required to deal 
with as much as 250° tons per hour, from depths up to 800 fathome, 
and in such cases the mechanical difficulties which present them- 
selves are very great. 

In the case of large «..zding gears connected to a power station 

tituated very near the shaft, the most economical plan seems to be 
the installation of a separate ergire and dynamo for supplying 
current to the winding-gear motorer. This engine practically 
replaces the induction motor of the Ilgner set described atove, the 
other parte remaining the same. Econ: mical as the Ilgner ccm- 
bination is, a considerable saving both in capital cost and working 
charges can be effected by the adoption of the above plan. 
„An early installation of this character is to be seen at the 
Arnimsche Bteinkohlenweirke at Planitz, in Saxony. There are two 
equal winding ergines, each driven by a pair of direct current 
motors directly ое to the drum sbaft and capable of raising а 
net load of 1,320 lb. from a depth of 121 fathoms, The hourly 
output of each is 36 tons, and the winding gears are mounted directly 
above the shafts. 

Steam engines for winding are usually non-condensing, and on 
account of the very intermittent and unfavourable conditions cf 
service, are most uneconomical. For large winding ergines running 
under favowable conditions, it would not seem ont of place to 
assume a steam consumption of 75 lb. per m P.-hour, reckoned on 
material raised. With a well-designed Ilgner plant, the correspond- 
ing figure would be 25 lb., but against this saving we bave to put 
the extra interest on the increased capital cost, and make a slightly 
larger allowance for depreciation and repairs, but, in any case, can 
expect a nef saving of 30 per cent, of the workirg charges of the 
steam plant. 

Obviously, the most satisfactory arrangement can only be decided 
on with a full knowledge of all the working conditions. 

One of the principal applications for electricity in mines is to 
the driving of pumps. In all the earlier installations, the pumps 
were of the slow-spced reciprccating type with planger speeds 
ranging from 70 to 100 ft. per minute, necessitating the use of a 
double reduction between the motor and the pump. 

The efficiency of such a pump is generally from 70 per cent. to 
75 per cent., so that à combined efficiency of 60 per cent. to 68 per 
cent, according to the capacity, may be reasonably expected. At 
the present time, it is possitle to obtain reciprocating pumps of the 
Exprese, or high-epecd type, baving very much higher efficiencies 
and running at such speeds that reduction gearing may be dispensed 
with, and the motor mcunted directly on tbe crankshaft. The 
speeds of such pumps range from 160 to 300 r.p.m., and their effi- 
ciencies may be from 75 per cent. to 86 per cent. according to size. 
Within the last three or four years, the nse of high-iift turbine 


. * The steam winding engine just installed at the New William- 
thorpe Colliery, in North Derbyshire, is easily capable of dealing 
with 3,000 tons of coal per day of 8j hours The depth of the 
shaft іе 548 yda. 


pumps has increased considerably. These pumps have several 
advantages which recommend them for minirg work; they run at 
high speeds; they have a continuous flow; the cost of excavating 
rooms and making foundations for them is very much less than for 
reciprocating pumps of similar capacity, and further, the discharge 
can easily be varied within wide limits by simple regulating valves 
fitted on the discharge pipes. Their efficiency is, however, smaller 
than that of the better class of reciprocatirg pumpe, and for ordinary 
sizes it may be taken as 70 per cent. to 76 per cent. Such pumps 
are especially suitable for connection to three-phase indaction 
motors, and at the ordinary speed (about 1,450 r.p.m.) for coupling to 
50-cycle four-pole motors. The most suitable motor for this class 
of work is the so-called i quirrel cage type, the construction of which 
makes a bigh peripheral speed easily attainable. 

At the Zeche Viktor there are two pumps on the lower level, which 
deliver 1,500 gallons per minute to a height of 1,700 ft. From 
actual tests the efficiency of the whole planf, includine generator», 
is 63 per cent., and the efficiency of the pumps alone 77 per cent. 

One of the earliest applications of the electric motor in collieries 
was for driving mechanical coal-cutters; since then, numerous 
improvements have been effected in this type of motor, but still 
they give considerable trouble. 

Recently, three-phase induction motors have been used for this 
clase of work, but have rot proved entirely satisfactory. 

Direct current metors for coal-cutters can be constructed so tiat 
very little head room is required for the complete machine, in fact, 
tbe total height of some of the well-known machines on the market 
doss not exceed 19 in., and where induction motors are used 
for driving these macbines, it is necessary to use two motore, each 
of half the capacity required, for the diameter of a single motor 
would be too great. As the parts of mines where coal-cutiers are 
used are invariably the mott dangerous, the motors should be totally 
enclosed. The squirrel cage motor is better adapted for coal-cutting 
purposes than the slip-ring motor, for, by use of a high resistance 
winding, the maximum current the motor can take may be limited 
{о such an amount that even if the cutter sticks, there will be no 
danger of the winding burning out. The maximum toi que 
obtainable from both types of motor i8 about the same. 

The subsidiary haulage, i.c., from the working face to the main 
roads, is generally effected by horses, bat considerable saving could 
be made if they were replaced by small portable single drum 
haulage gears driven by electiio motors. Such motors would 
generally have to be of the slip-ring type with the starting resis- - 
tances and switches immersed in oll. Much underground haulage 
is done by endless ropes running at speeds from 1 and 14 to 4 
miles per hour, The machine driving a rope of this kind requires a 
large starting effort, which is best obtained by the use of a alip-ring 
motor and starting rheostat. Haulage gears of the main and tail 
rc pe type which have to be frequently stopped and started, are best 
driven by motors of the alip-ring type. The controller should be 
similar in construction to an ordinary tramway controller, and 
should be fitted in a case filled with oil to a sufficient height to 
cover the whole of the working contacts. 

As regards the resistances themselves, it has been proved by 
experiments that there is no danger of any explosive gases being 
ignited, even should they be working at comparatively bigh tem- 
peratures. The danger, however, does not lie with the resistances 
themselves, but in the possibility of defects being developed which 
may cause a burn-out, and also on account of the possibility of the 
ignition of any coal duet. Resistances simply enclosed in cast-iron 
or o'her cases dissipate heat very slowly. If, however, the cases 
are filled with оі), the capacity of the resistances for intermittent 
services can be at least doubled. = 

Arc lamps and Nernst lamp» are dangerous, and are therefore only 
used for lighting on the surface. The general use of water-tight 
fittings for 1ncandescent lamps is to be recommended, also switches 
and fuses of a water-tight pattern. 

For three-phase alternating current, the best cable is the ordinary 
three-cored stranded cable with waterproof dialite or bitumen insu- 
lation, heavily braided Яп armoured overall. It has been found by 
experience in many mines, that the use of lead covering is not 
advisable. 

Where large powers bave to be transmitted down the shaft, it is 
advisable to install the cables in duplicate, and thus limit the current- 
carrying capacity and weight of each. These cables should be 
strongly moored at the top of the shaft, and supported every 15 ft. 
by strong wood cleate. Bare cables have been used for this purpose 
in several cases, bnt have proved unsatisfactory. 

On account of its inability to resist tension, the armouring should 
not be of ateel tape, but of galvanised steel or iron wire, and 
wherever it is recessary to use armoured cables, they should be of 
the threc-core type. For transmission along main roads, or in ару 
place where falls are likely, three-cored cables should be шей. If 
these cables are heavily armoured, there is practically no danger of 
their being cut through generally; if the pressure is sufficiently 
great, the cores will be squeezed together, and the 1esniting short 
circuit. will cause the automatic switches controlling the circuits to 
open before any excessive temperature is reached. 

Where there is a possibility of the roof falling, cables should be - 
hung slack, and so supported that, if necessary, they can be torn 
away without being injured. 

The system of distribution to be adopted underground will depend 
to a great extent upon the special requirements of the mine. 

In the majority of cases it will be found advisable to transform 
the wh le of the current required in the mine to a lower voltage at 
the bottom of the shaft, and to supply all the motors, except those 
of large size, in the immediate neighbourhood with low-tension 
current, and thus avoid the introduction cf high-tension cables 
into the workings. The transformers themselves should be of the 
oil-oooled type. 


eee ны €T T Го ке у, EN 


— А нн Анн аан Ананы аа E 


Vol. 56. No. 1,496, Manom 24, 1905.] 


THE ELEOTRIOAL REVIEW. 479 


~ 


LEGAL. 


AN TLLTOr AIO LIPT AOCIDENT. 


AT the Leeds Assizes, on March 17th, Mr. Justice Ridley heard the 
case of Haller v. Barnsley British Co-operation Society which raised 
certain questions relating to the working of an electric lift. Mr. 
Waddy appeared for the plaintiff; Mr. Scott For, K. O., and Mr. 
Compston appeared for the defendants. 

The plaintiff was a boy employed by the defendanta in their shop 
premises at Barnsley. For tbe oonvenienoe of customers the 
defendants had provided an electric lift running from the basement 
to the top floor. In October, 1904, the man whose duty it was to 
work and look after the lift went for his holiday; before his 
departure he explained the method of working the lift to the 
plaintiff, and to a man named Robinson. While the lift man was 
Away scmething went wrong with the lift. Robinson and the 
plaintiff were asked Ly the shopkeeper to put it in repair. It 
appeared that the machinery was in & small room near the roof. 
In order to start the lift it was necessary first to switch on the 
current, and the raising and lowering of the cage could then be 
regulated by a rope which ran through the cage. In order to reach 
the switch it was necessary to use a stick, the use of which had been 
explained to the plaintiff by the lift man. Neglecting this рге. 
caution, and also neglecting to have the brake on before he turned 
on the current, the plaintiff stood on a chair to reach the switch, 
with the result that when he turned on the switch the lift atarted, 
and his head was caught. He thus sustained injuries. The 
defendants alleged (a) that the plaintiff had been guilty of 
contributory negligence; (b) that the maxim Volenti non fit injuria 
applied; (c) that he had obeyed the instructions of a man in 
common employ ment with him, for whom the defendants were not 
responsible. | 

In giving judgement, Mr. Justice Биргаү said :—It is euggested 
that the accident was brought about by the plaintiff's own careless- 
ness. I do not think that principle applies here, because the 
defendants employed him about the lift and allowed it to have his 
charge. I should not have come to this conclusion had it not been 
that Mr. Elliott, the defendants’ m er, agreed that the employ- 
ment was unsuitable for a boy of 16. ft was true that the boy was 
not directly pat in charge of the lift. It appears to have been 
intended to instruct him in the duty of looking after it, but he had 
not been properly instructed. It seems to me that he was in charge. 
I thir k they put а boy to work a lift which required a grown man 
to look after it. There is nothing in the defence of common 
employment. The injuries are not serious, and although a perfect 
cure has not been effected, be will probably be completely restored 
to health. I give judgement for £156 2s. 6d. 


OGDEN anD FME v. Gas Liaat AND Соке Co. 


Tats case came before Mr. Justice Darling and a special jury in the 
King's Bench Division on Wednesday, March 15th. The plaintiffs, 
Miss B. M. Ogden and Mr. P. Abraham Smith, claimed damages 
against the defendants for personal injuries sustained through the 
alleged negligence of the defendant company. The defendants 
denied that they had been guilty of negligence. 

Mr. Olavell Salter, KO., and Mr. Harrison appeared for the 
plaintiffs, and Mr. Danckwerte, K.C., and Mr. Vaughan-Williams 
for tho defendants. 

Mr. RALTBB, in opening the case, said that of late years there 
had been laid down in London a series «f conduits for the 
telephones, and at short intervals along the pavementa there were 
little boxes in which the conduits carrying the telephone wires 
ran. The object of these boxes was that those who had cbarge of 
the telephone cables could get down into the boxes and pull the 
cables through until they found a fault and repaired it. Then 
there were mains running along which supplied the pipes of the 
gas company, and what happened in this case, was that owing to 
a leakage in the gas pipes, a quantity of gas escaped, and filtered 
through and accumulated in those boxes. This gas was ignited 
with the result that there was a series of explosions, four of the 
boxes exploding. One after the other the heavy iron cases were 
blown up with gieat violence, and the two plaintiffs were somc- 
what seriously hurt. The explosions tock place on October 15th, 
1903, at the corner of G: asshoute Street and Regent Street. It 
was in the box on the street corner that the explosion originated. 
The young lady was walking along Regent Street when there was 
suddenly a series of explosions, and she was knocked senselcss. 
Mr. Smith, the other plaintiff, was passing at the time, and he 
was struck by one of the three covers. The question of injuries 
and damages had been agreed, and the only question was as to whose 
the fault was for a lamentable occurrence of this kind. In regard to 
their statutory duties he thought the only question it was necessary to 
refer to was the duties which arose under Вес. 24 of the Gas Wo: ks 
Clauses Act of 1847 which іп posed upon them certain duties 
when they received written notice «f the escape of gas. The Act 
provided that they shculd prevent such gas from escaping when 
they had received such notice. The question was whether the 
explosion was caused in consequence of the omission by the gas 
company to use all the care as provided by the Act. Before the 
explosions took place smells of gas in the neighbourhood had been 
noticed by the Post Office telephone officials, and on July 20th 
notice was given to the gas company. The company employed 
their searcher and indicator, but found no serious presence of gas. 
The evidence would be that at that time and for a considerable 
period before this explosion took place, there had been smells of 
gas. The plaintiffs complained that the defendants should have 
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known that there was а smell, and they ought to bave done more 
than they did when their attention was officially called to the smell. 
If they bad done so the accident would not have happened. | 

Franr EDWARDS, а jointer in the employ of the Post Office, said 
be was repairing a fault in one of the lead cables in a box near 
Glasshouse Street when an explosion took place, which was fol- 
lowed by three others. He was using a blowpipe lamp at the time. 
In cross-examination, witness said that the box at which he was 
working had been opened every day for some time before the day 
of the accident. 

Gzonam Epwakp авт, sub-engineer to the Post Office, said that 
the boxes were fairly well ventilated. He thought that a small 
escape of gas would get out of the boxes, but to cause the lid to be 
рото 90 the box there must be а large escape of gas present іп 
the 

Wu. Nobrn, assistant superintendent engineer to the Post Office, 
said that odical examinations had been made of the boxesin 
the neighbourhood of the explosions sinoe the aocident, and traces 
of gas were discovered showing there was a leak somewhere, and in 
July, 1904, another explosion occurred in two of the same boxes 
that exploded in October, 1903. 

Plaintiffs’ case was concluded. Р 

Mr. Danckwr RTS, K.O., for the defendants, submitted that they 
were not guilty of any negligence, and that if they were guilty, that 
negligence was not the efficient cause of the accident, and that, 
therefore, according to the authorities, the defendants were not 
liable. He asked his Lordship to rule that there was no case to go 
to the jary. 

His LonpsnrP said that, without expressing any opinion on the 
case, he would leave it to the Jury to decide. 

The hearing was adjourned. 


On Thursday, the 16th inst., Mr. Dawoxwents, K.O., addressing 
the Court on behalf of the defendants, said the Post Office caused 
the accident, but the plaintiffs could not sue them ; the only people 
they could sue were the workmen. The learned ccunsel went on to 
explain that the joints and pipes could not be absolutely sécure, but 
eaid he thought the evidence would show that the defendant com- 
pany had not been guilty of any negligence. There was no doubt 
that the gas was in the boxes, and that it found its way thither not 
through the pípes but throngh the sides of the boxes. 

Mr. JosgPH Can, civil and consulting engineer, was called, and 
said he thought the methods used for locating gas in this case were 
the right methods. 

Mr. G. F. L. FourazB, distributing engineer to the defendant 
company, was also of opinion that the best tests poesible were 
applied. It was clearly to the company's interest to prevent waste, 
and the men were given instructions to that effect, 

His Lonpsuip, in summing up, said he would like to know why 
the telephone boxes into which the gas found its way could not be 
ventilated. He had asked tbis question of one of tbe witnesses, 
and the only answer given was that lighted matches might be 
dropped through the ventilator. The jury had to satisfy them- 
selves whether there was a leak in the defendant company's pipes 
or not ; and, if so, what the defendants ought to have done when 
they found the leak. If the jury found that the defendants were 
guilty of negligenoe the latter had the right to say that the negli- 
gence must be the efficient csuse and not the remote cause of the 
injury, the efficient cause of the negligence being that of the Post 
Office man. 

The jury returned a verdict for the plaintiffs. 

PEL was no amount mentioned, as it had been stated that the 
mages had been agreed upon. 

His Lonpenip, in entering judgement for the plaintiffs, said it had 
been given in evidence that the telephone boxes could be ventilated, 
and he hoped they would be. 

The jury endorsed this expression of opinion. 

On Friday, the 17th inst, a stay of execution, with a view to 
appeal, was granted. 


Ввосан v. PorrERIES Ёгвотвїо TRAOTION Co. 


AT the Staffordshire Aseizes last week plaintiff, a collier, sued 
defendants to recover damages for personal injuries sustained 
through negligence. It appeared that last April one of the tramway 
wires broke, and the live ende were hanging down проп the public 
road, and plaintiff, who did not sew them, came into contact with 
them, and he was badly burned in consequence. He had lost the 
use of his left arm and hand. It was stated that the broken wire was 
left 45 minutes before the damage was repaired. Evidence was 
given by Mr. C. E. C. SBAwynrp, the city electrical engineer of 
Wolverhampton, regarding the overhead work, and he said that he 
had examined the construction of the overhead wires at Longton 
as they existed a week or so ago, and he found that the short bridle 
wire had imposed upon it the dcuble duty of supporting the trolley 


and feed wires, and of acting as a pull off” or bridle wire. It 


was probable that the b would be contributed to by this 
additional strain. He was of opinion that the imperfect insulation, 
which led to the fusion of the wire concerned, ought to have been 
detected by periodical careful inspection of the line. In his 
opinion the insulation should be inspected weckly. 

Mr. PowELL, for the defence, said that the tramway company had 
done all that they.could do, and all that reasonable men could do, 
to ensure safety, and that what had happened was one of those 
things for which no man was responsible. 

Other evidence included that of Mr. FnaxR HaTCH, the assistant 
general manager of the defendant company, who showed, among other 
things, that & new and improved type of insulation had been adopted 
in January, 1908. He thought there must be something in the 
atmosphere to cause arcing at the end of the bridle wire. 
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Mr. Н. M. Sans, consulting electrical engineer of Westminster, 
said that he designed and supervised the erection of the system in 
1898 and 1903. The best materials were employed. and proper 
tests were used. In his opinion the bridle wire broke through a 
fasion through arcing. Witness spoke to the utility of the bolts 
and insulators with which the wires were fitted. 

. Witness was questioned as to the atmospheric effect upon the 
wires, and he agreed they were subject to atmospheric action and 
accumulations of carbonaceous matter. 

His LogDenrP said it would add a new terror to life if danger 
were created by overhead wires in a heavily laden atmosphere. 

Mr. PownrL said he was much afraid they would all learn some- 
thing about overhead wires ere long, and they would eventually 
have to go underground. 

Mr. Sars raid that an inspection five or six times a year, to 
ascertain if there were any foreign matter between the porcelain 
insulators and the wires, in such a district as the Potteries, would 
be quite sufficient. 

& Tho jury found for the plaintiff, and assesscd the damages at £300. 


— 


Fuxon v. ВвоокЕВ & Goss, Lp. 


Tris case sgain came before Mr. Justice Farwell, in the Chancery 
Division, on Friday, on a motion by the plaintiff to appoint a 
receiver and manager in a debenture-holder's action. Mr. Wilkin- 
«on said the company was unable to pay wager, the рэн bad been 
cut off and three quarters’ rent was due. Mr. Cozens- Hardy said 
he appeared for the company. The managing director said the com- 
panv was not insolvent and the assets exceeded the liabilities by 
£2,161. Counsel asked that the matter should be referred to 
chambers. Rightly or wrongly, the suggestion was that the plaintiff 
was bringing on this motion on behalf of his son who had been 
employed by the defendant company as a draughtsman. His Lord- 
ship eaid he would not put the company and the debenture-holders 
to any further expense. He would appoint plaintiff's nominee as 
receiver. 


AOETYLENE Gas anD Егаств1о Ёмкїлїн@ Co., LTD. (PETITION 
or J. W. Hexwoop). 


Tais matter came before Mr. Justice Buckley in the Companies’ 
Winding-Up Oourt on Tuesday, and in the result his Lordship die- 
missed the petition on the ground of the smallress cf the creditor’s 
debt (£26). He said it was not the practice cf the Court to make 
winding-up orders for such trivial sums, although, of courte, there 
was jurudicticn to wind up for smaller sums. 


А. Н. Mipwoop & Co. v. Тнв Іовр Mayor AND CORPORATION 
р ОР MANOHESTEB.! 


Tais case came before Mr. Justice Lawrance and a special jury in 
the King's Bench Division on Monday, an action to recover the 
estimated lore of the plaintiffs’ etock-in-trade, which was destroyed 
Ly fire caused by the fusing of one of the Со poration’s electrical 
cables. The plaintiffs alleged that the Corporation had laid their 


mains in such а way as to constitute a nuisance, and tł at the fire 


was caused by their negligence. The Oorporation denied the 
allegations. 

Sir Edward Clarke, K.O., Mr. Bousfield, K.O., and Mr. Wocd 
Hill, appeared for the plaintiffs; and Mr. Fletcher Moulton, K.C., 
and Mr. J. W. Gordon for the defendants. 

Bir Epwanp CLARE, in opening the case, said that it involved 
very serious questions both of law and cf fact, the answers to which 
would probably lead to considerable discussions. The jury would 
not be troubled with any questions as to the amount of damages, as 
they had been agreed at £677 4e. 6d., which was the amount the 
plaintiffs would receive if they were entitled to recover. The 
mains were laid by the Oorporaticn under the authority of pro- 
visional orders granted in 1890 and 1896 under the Electric 
Lighting Acte of 1882 and 1888, and the plaintiffs contended that in 
regard to the system employed in the streets of Manchester, as it 
constituted a danger to the premies of persons adjacent, the 
Corporation had been guilty of a nuisance, and were rerponsible for 
the loss incurred. The explosion occurred at 3.30 am.,on May 
24th, 1903; part of the pavement was lifted up, a large stone 
broke in the door of a house opposite, and the fire which ensued 
destroy ed nearly £700 worth of property belonging to the plaintiffs. 
It was clear that the explosion and subsequent mischief were 
caused by a defect in the cable. The learned counsel said that 
with a system like that at Manchester, where districts were 
connected together, and where if you had time you could isolate 
them, yon could not effectively localise a fault until you had 


some indication of actual mischief having been done. Ton 


practically had no means of indicating the exact spot where the 
mischief was, until smoke was seen, and then it was impossible 
to prevent serious consequences. The other system was one in 
which fases were uscd, and in which the fault indicated itself and 
the light was cut off. It was rightly said in the course of cor- 
respondence between the Corporation and the Board of Trade, that 
under their system it was impossible to foresee an accident of 
this kind. The plaintiffs’ case was that the defendants were 
responsible under the Act, quite apart fiom the question of 
negligence, but they furtber said that defendants when they estab- 
lished a system of this kind which involved this danger and was 
known to involve it, they were setting up a nuisance and endanger- 
ing the neighbouring property in a way they were not entitled to 


do. He and his learned friend, Mr. Moulton, had agreed to the 
following questions being left to the jury :— 

1. Was the fire caused by the fusing of the Corporation's cable 7 

2. Does the system adopted by the defendants constitute a 
dat ger to persons having property adjacent to the mains? 

3. Is the method cf localising fsults by the burning out or smoke 
tests a reasonable and proper method, having regard to the risk of 
fire ? 

4. When the defendants became aware of the fault did they deal 
with it for the purposes of preventing fire in a reasonable and 
proper manner. 

Mr. Tuomas ЈовЕРН Goven, electrical engineer іл the employ of 
the Corporation from June, 1902, until February, 1904, said it was 
reported to him on the afternoon of May 23rd, tbat there was some- 
thirg wrong with the electrio light at the Crown Hotel, Fountain 
Street. He found that there was a considerable leakage of 
current somewhere and ordered further pressure to be applied. The 
fault developed about midnight, and at 3.80 a.m. there was a serious 
explosion and fire. 

Oross.examined: There was nothing in the log-book to indicate 
trouble before 1.30 a.m. What happened up to that time did not 
indicate anything serious—merely the light going in and out. 

Re-examined: The Manchester newspapers made a very heavy 
demand on the electric light, but this, being & Saturday night, the 
demand was much less than usual. Prior to 1.30 a.m. the indications 
of trouble were capable of satisfactory explanation, but after that 
hour it was quite clear that there was miscbief. The icad was kept 
up, the natural consequence being that the fault would be burned 
out. The smoke seen by the constable indicated where the mischief 


WAS. 

Mr. A. L. Taxron, M. I. C. E., electrical engineer to the Royal 
and the Liverpool, London and Giobe Insurance Companies, said 
he had bad considerable experience with reference to the designs 
of street mains, service connections, &c., and had been for a long 
tine past engaged in inspectirg that kind of work. He had 
examined the scene of the Fountain Btreet «xplosion, and found 
that the fire bad travelled inwards from the Oorporation’s main. It 
was probably spread by the melting of tbe gas pipes in the bare- 
ment. At that time the Manchester system was a single one, all the 
districts being linked up together. He believed that Manchester 
bad since adopted the system of dividing the mains network up 
into a number of sections. The system of linking up was neither 
usual nor right fcr а place the size of Manchester; he had never 
known it und іл a place of such a sigo. If the fault had occurred 
at Liverpool, it would only have been necessary to turn out an aros 
of 1,000 lan ps. The burning-ont process had been frequently used 
at Mancherter. 

Continuing, Wima ess stated that the extra pressure put on to 
keep up the supply of electricity, develc ped at the point where the 
fault was a sort of electrical furnace. 

His LonpsnuiP: It is admitted that it was the intention to burn 
the fault out — That is the only way it can be done. 

Mr. Nou.ton: We are obliged to keep up tke premure. 

Replying to further questions, WrrNESS stated that the detection 
of faults in Manchester was frequently being made through the 
appearance of smcke. He had known other instances of faults in 
the mains beingicommunicated to hcuses in Manchester. It was 
obvicus that the Manchester system of dealing with faults involved 
risk to property, and the risk of fire was considerably increased by 
the practice of putting on additional machines to keep tle 
pressure up. | 

Ie this Manchester system of electric lighting one which involves 
danger to pe ple laving property ın the streets where the n ain 
runs ?— We consider so from our practical experience. 

Is it reasonably practicable to carry out this system of electric 
lighting without this damage ?—Yes, it is possible. Liverpool Las 
been running а sytem 10 years longer than Manchester, and tte 
mains bad been on fire, but there had not been a single case of the 
fire spreadir g inside premises. Ifa fault occuned in Liverpcol, it 
or ly involved inconvenience to а small area of 1,000 lamp", which 
were pat out while the fault was being remedied. In the save 
circumttances the whole Manchester area would be affected, ard 
tbe same rystem of remedying a defect could not be commercially 
possible. 

Cross-examined : In his opinion, Liverpool and Manchester were 
the two extrea er. He did not know another case in which the 
areas were divided up as they were in Liverpool. He knew that 
the provisional order required that the system should be approved 
by the Board of Trade. He did not think that the Manchester 
system was in accordance with the Board of Trade regulations, 
either in respect of tbe wholesale joining up or the t- king of pre- 
cautions to prevent fire spreading to buildings. No action was 
te кеп by the insurance companies in the other Manchester cases he 
had referred to. 

In reply to farther questionr, the Wirnzss admitted that up to 
1 o'clock cn the morning of the accident the Corporation were 
working well under the figure as to leakage which the Board of 
Trade stipulated as to the danger limit. In hie view, when the 
leak was discovered the work ought to have been topped. Assum- 
ing it was reces:ary to go on, what was done was right and prcper. 
He did not find fault with the cevice used for linking up, but with 
the wholesale system of linking. In the two other cases he had 
mentioned, the Corporation admitted that the fires arose in their 
mains. 

Re-examined : The Board of Trade left it to the discretion of the 
Corporation as to which system they adopted. It was not necessa; y 
to burn down houses to keep up а ttandard pressure when а fanit 
occurred. If the defect could be localised and isolated as in Liver- 
pool, there would Le no necessity to prt on additional machines to 
maintain the pressure. | 
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Mr. W. W. RzvNOLDS, a hosier, of Manchester, said that on 
November 20th, 1902, there was an electric light explosion in this 
cellar, aud the Corporation paid the damage. А 

Mr. Evan Ковввте, a tailor, of 10, Croes Street, Mar chester, said 
that two electrical meters exploded in his cellar on April 17th, 1902, 
and the Corporation paid £101 damage. 

On Tuesday morning Mr. Моогтон opened the case for tbe 
defendants, and the hearing was continved on Wednesday and 


yesterday. 
(To be continued. ) 


BUSINESS NOTES. 


Installation Contracts.— Messrs. John Collier & Co., 


of Manchester, have recently secured an order from the Manchester 
Bhip Oanal Co. for awitchboards, feeders (over 20 miles lead and 

per-covered cables in earthenware ducts) for power and lighting, 
with 86 arc lamps on steel poles, &c, required at their new Dock 
No. 9 in couse of construction. This is the third consecutive 
contract for this company, the two previc us ones being in connection 
with Deck No. 8, and completed in 1902. They have also received 
tbe following contracts :— 

Manchester Corporation for switchboards and wiring for ing at the 
Stuart Street generating station with approximately 60 arc and 250 incandescent 
electrio lamps; Phoenix Fire Office for lighting their new buildings at Leeds; 
Cheadle Asylum for extensions to feeders (solid system paper and lead- 


covered cables) and wiring for new chapel. This is the fourth consecutive 
contract for this institution. 


. Quick Work.— On Saturday, February 25tb, Meters. 
Isaac Storey & Co., of Manchester, received an order by wire for an 
auxiliary condenser of 900 :q. ft. required by a large ship- 
building com . Delivery was to be made by Monday, 
March 13th. The Daily Mail says that the firm had no finished 
parts of any description in stock fcr this work, and had to make the 
whole condenser from raw material; but they managed to deliver 
the RAe on Friday, March 10th, three days emlier than 
required. 


* Ajax" Motor Switches.—We have seen a sample of а 
new ironclad motor switch styled the “Ajax,” manufactured by Messrs. 
Parmiter, Hope & Co, Hulme Electrical Worke, Manchester, which 
has been designed to meet the demand for a rt liable motor switch 
at alow cost. The switch is of the double-pole H type, mounted 
on slate in а strong cast-iron case, with removable cover, and has a 
very quick break. The contact brusbes are made of phosphor- 
brorze, and thorough confact is ensured without "dragging." The 
leading-in holes are bushed with wood. The switch is strorgly 


% JAX Moros SwiTOH. 


made, and should prove very suitable for its purpose, especially 
where it might be subjected to de s urage. Messere. Parmiter, Hope 
and Co. supply the switch with a fuee in the same cate, but do not 
recommer d this arrangement for use on cirsuite above 250 volts. 
Above this voltage, and for circuits up to 40) and 500 volts, the 
company supply suitable cut-outs, styled the Ajax” motor fuses ; 
the termirals ‘are mounted on a slate base and enclosed in a 
cast-iron asbestos-lined case, and the break is 6 in. long. 


Franee.—La Compagnie Electrique du Secteur de la 
Rive Gauche de Paris reports a profit of £89308 for the last 
financial year, as compared with only £41,936 in the precedirg 12 
months. 


Natal.—The value of the importa of electrical fittings 
into Natal during last year is returned at only £34,000, as compared 
with £60,000 in 1903. 


Exports of British Electrical Machinery.—A satis- 


factory improvement appears to be taking p'ace as regards the 
exportation of British electrical machinery. The shipments last 
month attained a value of £48,089, which brings the total for the 
first two months of the year to £120,242, as against only £63,792 in 
the corresponding of 1904, 


Trade with Australasia — The Commercial Intelligence 
Committee of the Board of Trade has decided upon the early 
dispatch of a commercial mission to Australia and New Zealand 
on lines generally similar to the missions which have been under- 
taken in recent years to South America, South Africe, Siberia and 
Persia, and hes appointed Mr. R. J. Jeffray to conduct the mission. 


Trade Announcement.—The businesses of Messrs. 
Mann, Egerton & Oo., of 5, Prince of Wales Road, Norwich, 
Messrs. G. ЇЧ. C. Mann & Oo., of 5, Bank Plain, Norsicb, and 5, 
Waveney Road, Lowestoft, and Merers. Hall & Hach block, cf 1, 
Arcade Street, Ipswicb, electrical engineers, bave been amalgamated 
and merged into a private limited company under the style of 
Mann, Egerton & Oo., Ltd. 


Dissolutions and Liquidations.—Creditors of the 
Thanderbolt Patent Governor Oo., Ltd., should send particulars of 
their debtes or cla'ms, &., to the liquidator (Mr. G. B. Nancarrow, 
Royal Exchange, Middlesbrough) by April 13th. 

Messre. C. W., J. A, and E. J. Günther (W. Güather & Sons, 
Central Engineering Works, Oldham) have dissolved partnership. 
Debts, ёс, will be attended to by J. A. and E. J. Günther, who will 
continue the business under the old style. 


Piping for Abroad.—Messrs. Aiton & Co., of Willesden 
Junction, have recently exported the followirg complete piping 
installations for lighting and power stations: — H.M. Dockyards, 
Gibraltar and Simons Bay ; tbe Harbour Board, East London; the 
River Plate Electricity Supply Co., Tacuman; and the Hyderabad 
Deccan Co., Ootman, and they have in hand installations for the 
India Office, Isha pur Small Arms Factory, and the Crown Agents 
for the Colonies, Lagos. These installations, we understand, are all 
carefully laid out here for inspection and measurement, and are then 
marked so that there may be no trovble in ereotion on site. In the 
case of H.M. Dockyard, Gibraltar, Messrs. Aiton sent out their own 
men to erect the pipes. The firm's experience has been that the 
small extra cost entailed in laying out and marking is more than 
repaid by the saving in trouble in erection, ss this would be a very 
serious matter abrcad, where facilities for making alterations to pipes 
are usually non-existent. 


Colliery Plant.—The Hucknall Torkard Colliery Co., 
Ltd, near Nottingham, have just placed an order with Mr. P. J. 
Mitchell, of Queen Victoria Street, E.O., for a 130-x.v A. turbc- 
generating plant for use in connection with Prof. Rateau's patent 
exbaust utilisation system, the accumulating mars in tbis case being 
formed of old rails enclosed in a boiler shell. This plant, we are 
told, will be the first of its kind to be laid down in a British 
colliery. 

The *Ediswan" Pull Button Switch.—The Edison 
and Swan United Electric Light Co., Ltd., Queen Street, E.O., have 


recently placed on the market an entirely new departure in pull 
switches. The construction of this new type of switch has been 


— 
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Ер дн PULL SWITCH. 


previously described in our columns, bat an adaptor has now been 
provided whereby, on a cord being pulled, a circuit is made on the 
first pressure of the button, and by а second pull the circuit is 
broken, or vice versa ; thus the on and off positions can be actuated 
by one cord only. The advantage of this will be readily perceived, 
and the illustration shows the arrangement adapted to a switch for 
use оп a ceiling. It should be very suitable for offices, warehc uses, 
&c., and will not necessitate the running of wires and conduits in 
places where they might prove objectionable. 


Londón.—The L.C.C. has acquired a 12 HP. petrol 


motor-car from a Scotch firm for use as an emergercy wagor. 


Rateau Regenerators.— We understand that the Steel 
Co. of Scotland, Ltd, bas just placed а contract with Mr. P. J. 
Mitchell, of London, for a complete instal'ation of Rateau patent 
exhaust accumulator regeneratore, together with necessary turbo- 
generating plant, conderser», cooling tower, &c. The plant will 
regenerate exhaust stcam from cne cogging mill engine, one finishing 
mill engine, and four large steam hammers, and will eventually, 
when the second unit is installed, provide tbe works with 
1,300 m.H.P., without any increase on the present fuel coste. The 
first unit ie now on order, together with condensing plant large 
chough for the complete installation. i 
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Automatic Earth-Testing Device.—A few weeks ago 
we published a description of an automatic testing apparatus 
recently brought out, and this has led to the unearthing of a device 
patented 15 years ago by Mr. R. J. Wallis-Jones, in conjunction 
with Mesers. Woodhouse & Rawson. The apparatus, which is illus- 
trated herewith, was successfully used in connection with self- 
contained installations, giving warning of undue leakage at any 
time of the day or night. Referring to the diagram of connections, 
4 is а clockwork arrangement which rotates the drum в through the 
spindle с at any predetermined speed. The drum в, which is per- 
manently connected to earth by the rubbing contact в, carries three 
studs, which come into contact with contact springs consecutively. 
One stud, D, makes contact with both of the said contact springs a 
and xt at the same time, thus connecting them together; the stud m 
comes in contact with the contact spring G only, and in the same 
way > comes into contact only with the contact spring н. d is con- 
nected through an electro-magnet 3, an incandescent lamp к, and a 
fuse x to the positive of the electric light circuit, and in the same 
way H is connected through another electro-magnet r,an incan- 
descent lamp x, which burns equally bright in series with the lamp 
K, and through a fuse v to the negative pole of the electric light 
circuit. The electro-magnets апа т, actuate a tongue o, which com- 


С Is 


(ляти. 


— as 


pletes a local bell circuit в, when touching either of the contacts P 
ото. It will be seen that as the drum в rotates, the stud D makes 
electrical contact with the contact springs G and n, thus putting the 
lamps к and м in series, and at the same time putting the middle 
of the lead between the lamps to earth through the contacts. If 

the insulation is perfect both lamps will barn with equal brilliancy 

but supposing the insulation on either lead 1s defective the lamp on 

that lead will burn with less brilliancy than the other; also there 
being more current through one of the electro-magnets 3 or L, the 
tongue o will be attracted to one of the stops P or Q, completing the 
local bell circuit в and giving warning of the defective insulation. 
Then as the drum в continues to rotate the stud р passes the con- 
tact springs а and H, and the leads are tested separately to show 
distinctly in which lead there is a deficiency of insulation. The 
stud m coming into contact with the contact spring a, pute to earth 
the positive lead through the brush s. Provided there ів no leak 
on the negative there will be no current through the lamp x, and it 
will not be incandesced ; but if there is a l the lamp lights up 
and the bell is rang by attraction of armature о; in the same way 
on the further rotation of the drum в the positive lead is tested by 
the stud > coming into contact with the spring н and earthing the 
negative lead. In the same way a static voltmeter or electro- 
meter could be used in conjuaction with the automatic connection 
for making contact. 


Book Notices.—German Technical Words and Phrases, 
By О. A. Thimm and W. von Knoblauch. London: Marlborough 
and Co. 1904. Price 2s. 6d.—This is one of the “ Marlborough 
Series of foreign technical manuals, and purportato be an English- 
German and German-English dictionary of technical and business 
terms and phrases. “Terms belonging to new and important 
industries have been included, and every effort made to ensure that 
the volume is up to date.” Во вау the authors; we can only express 
our regret at our inability to share in their appreciation of their 
work. As regards mechanical and electrical engineering—especially 
the latter—the volame is worthless. Of 30 German words which 
we sought, common engineering terms, fewer than one-third were 
included, and electrical terms are still more scarce. Such words as 
caterpillar, partridge, billiard cue, and curry powder, are inter- 
T amongst quarantine, discount, pile-driving, milling-tool, &c. 

e do not know what class of readers will find this book useful. 

"Imperial Preferential Policy.” By C. Bright. London: P. B. 


King & Bon. 1s. 


“Re on Temperature Experiments on Field Ooils of Elec. 
trical Machines, carried out at the National Physical Laboratory. 
Report No. 19 of the Engineering Standards Committee. London: 
Orosby Lockwood & Bon. бв. net. 

* British Standard Specifications and Sections of Flat-Bottomed 


Railway Rsile" Report issued by the Engineering Standards 
Oommittee, No. 11. London: Orosby Lockwood & Bon. 
10s. 6d. net. 


“Technical Instruction in Germany: Supplementary and Mis- 
cellaneous." Diplomatic and Consular Reports issued by the 
Foreign Office. London: Wyman & Sons. 4d. 

Repetitorien der Elektrotechnik,” edited by Alex. Кбайт 
werther. Vol. III.  Gleichstromerzeuger und Motoren, von 
W. Winkelmann. Hanover: Gebrüder Jünecke. M. 3.40. 

The Engineers Fear- Book. Ву H. R. Kempe, M. Inst. C. E. 1905. 
London: Crosby Lockwood & Son. Price 88.— This is the twelfth 
year of publication of this well-known reference book, which gets 
fatter every year; since the book was first issued, the number of 
pages has increased from 596 to 950. Numerous alterations aad 
additions have been effected, especially in connection with the 
sections on tramways, railways, and electrical engineering; and 
abstracts of some of the reports of the Engineering Standards Com- 
mittee bave been incladed, by special permission, the latter forming 
an important feature of the new edition. Detailed reference to the 
contents is hardly called for; those who know the book need во 
assurance of its value, while those who don't know it, ought to see 
that they get it. 

Arc Lamps, and How to Maintain Them. By H. Smithson and 
E. Б. Sharpe. Second edition. London: 8. Rentell & Oo. 1905. 
Price 1s.—8ince we noticed the first edition of this little book, 
five years ago, the authors, as they point out, have fonnd their task 
by no means lightened by the remarkable increase in the number of 
makers of arc lamps, especially in connection with miniature and 
singly-enclosed arcs. The book is intended for the use of the con- 
sumer, and is, therefore, written in the popular style. 
Unfortunately this is too often the inaccurate style, and while the 
Board of Trade unit is no longer identified with the kilowatt, the 
authers still speak of watts per hour,” а phrase no less obiection- 
able. We are pleased to notice that most of the other defects to which 
we drew attention, have been rectified, and in particular that a 
number of illustrations have been inserted, in some cases showing 
the internal mechanism of the lamps; the latter, we may add, is 
vastly more important than their mere external appearance. The 
phraseology is simple, if somewhat crude, and the practical advice 
given to the user is rally commendable, e authors are 
hardly justified in calling the oldeat form of electric lighting “ this 
comparatively new source of light,” but this does not affect the 
value of the work to those for whom it is intended. We think, 
ай that а great improvement might be effected by carefal 


ting. 

We have received from Messrs. Thomas Nelson & Sons, parts Nos. 
1, 2 and 3, of Harmsworth’s Encyclopedia. It is intended that the 
work shall be completed in forty fortnightly parts, which are to be 
published at 7d. each. We should think there is every prospect of 
there being a very large demand for this work of reference from 
numerous classes of the public who are unable to afford the more 
expensive encyclopedias. The eight volumes will contain 50,000 
articles, many of them illustrated. 


Catalogues, Lists, &c.—An illustrated card has come 

eto hand from. the BRITISH AcoumoLatTor Co., Lrp., Parliament 

Mansions, Westminster, 8.W., relating to their batteries for central 
station use, &c. E" 

We have received an illustrated pamphlet from the PxaRSCM 
Free ALARM, Lrp., 62, King William Street, E. O., dealing with 
their automatic system of alarm. The apparatus is thermostatic 
and comes Into т upon the existence of undue heat. It is 
described in the booklet; Press opinions and many testimonials are 
included. 

The Sum ELIOTRICAL Co., LTD., 118—120, Charing Cross Road. 
W.C., have sent us a new list of their arc lamps and 
accessories. New arc lamp couplings for indoor and outdoor use 
are also illustrated and described. 

Мвеввв. Ennest F. Mor, Lrp., Greenland Place, Camden Town, 
N.W., have issued a new list relating to measuring instruments of 
both sector and illuminated round dial type for continuous 
current. : | 

We have received a price list of enclosed arc lamps manufactured 
by the BRockiz-PELL Авс Lamp, LTD. 60, Worship Street, E. O. 
Prices for spare parts, &c., together with instructions for installing, 
trimming and cleaning the lamps, are also given. 

From Messrs. VickEnRs, Bons & Maxm, Lrp., River Don Works. 
Sheffield, we have received a copy of Sec. 1 of their new catalogue, 
which deals with continuous-current constant-speed electric motors. 
A general specification relating to these machines is included, 
and also tables of dimensions, &c. 

 Mxssns. Вотонев & Co., 148, Edmund Street, Birmingham, Бате 
sent us pamphlets which relate to their various transfers. The 
firm supply translueent window signs for window advertising in 
tramcars, and at the present time are making a speciality in transfers 
for electrical engineers. They keep in stock a selection of standard 
lettering in gold and colours for transferring to fuseboards, 
indicators, machinery, and the like. 

The Өтмргвх STEEL Convurr Co., Lro., Norfolk Street, W. C., and 
Birmingham, have issued yet another small booklet drawing 
attention to their fittings and accessories. 

A copy of a new installation list of generators and motors supplied 
to engineering firms, shipyards, railways and dockyards, has come to 
i3 from Мквавв. J. Н, Horuzs & Có., Portland Road, Newcastle- 
on-Tyne. | 
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From Мквввв. Matrnews & Үлтев, Cyclone Works, Swinton, 
Manchester, we have received a copy of a new illustrated pamphlet 
they have just issued relating to their well-known Cyclone fans for 
induced draught to steam boilers. 

Messgs. Panmirzer, Horm & Co., Hulme Electrical Works, Man- 
cheater, have sent us a neat cloth-covered, file-type copy of their 
new price list. It illustrates most of the company’s principal 
manafactures, among which we notice closed and open type arc 
lamps, various types of main switches, and patent water and gas- 
tight ironclad switches. 

We have received from Мевввз. BaucHan & Co., London Street, 
Reading, a copy of their price list of flame and other arc lamps and 
accessories. The company state that they will be pleased to send 
a circuit of their flame lamps for free trial. 

The Ілуввроог, ELECTRICAL CABLB Co., Ітр., Vauxhall Road, 
Liverpool, have issued a new list, in which, im accordance with 
the practice of most other makers who have lately revised their 
prices, are included prices and particulars of a clase of cable (non- 
association) which the company is now manufacturing to meet 
competition in the market. These cables will be insulated with a 
lower grade rubber, but the copper will be of the usual high 
conductivity. 

From Messrs. MATHER & Puart, Lro., Salford Iron Works, 
Manchester, we have received a copy of the third edition of their 
catalogue of dynamos for small outputs, which has now been 
extended by the addition of three new sizes of machines to cover 
outputs up to 100 Kw. 

A catalogue is to hand from Mxssns. Petro & КаАрғовр, LTD. 
55—57в, Hatton Garden, E.C., for the new season, containing a 
large range of ignition accumulators of every size and type, to meet 
the requirements of motor vehicles. Special batteries, suitable for 
electric lighting, are illustrated and priced, together 
interior and exterior fittings suitable for cars, &c., also com- 
pound and magneto sparking plugs. There are numerous other 
accessories throughout the list, which are of interest to motorists. 


Change of Address.—The British Electrical Trade 
Supply and Bitumen Co. are removing their offices from 20, 
Bucklersbury, E. C., to the works— anal Bank, Trundley Road, 
Deptford, В.Е, All communications should be sent there from 
to-morrow, 25th inst. | 


The British Motor-Boat Club.—This club, which was 
recently formed to advance and encourage motor-boat racing, and 
the development of the motor-boat movement, and which has a 
membersbip. of nearly 100, is now at work arranging fixtures 
for the current year. A motor-bost event is to be arranged for 
every important regatta in Great Britain and Ireland. The club 
committee is a very strong one. The temporary address of the club 
is 9, Arundel Street, Strand, W.C. 


« Telac."—Mesers. J. H. Tucker & Co., of Birmingham, 
announce that they have registered the word ''Telac,"as their 
trade-mark for all Tucker Electric Lighting Accessories. 


New Main Switch.—Messrs. F. W. Heaton & Co., of 
Sidmouth Street, Salford, have brought out a new double-pole 
" Triumph ” switch for high voltage circuits, which is provided with 
along quadruple break, very quick in action; the porcelain centre 
is one solid block, and, with the switch base and cover, is made of 
the best English porcelain. The switch is actuated by a hand wheel, 
which makes 16 exceptionally easy to tarn. All the parts are inter- 


changeable. The switch can be enclosed in a water-tight cast-iron 
case if desired. 


Fluxite Soldering Paste.—From the Auto-Controller 
and Switch Co., Simplex Works, Vienna Road, Bermondsey, S. E., 
we have received a sample tin of this flux, and also a piece of cast- 
iron, on which a very neat and tight joint has been made, together 
with a piece of Compo pipe soldered on a piece of copper strip. 
By its use, we are informed, almost any metal, including cast and 
^ wrought-iron, copper, lead, zime, brass, &c., can be soldered and 

tinned. The company claim that with it lead or compo-pipe can be 
jointed without the use of solder ; it will not corrode. 


Water Softening Plant.—Mesers. Mather & Platt are 


just completing a large water-softening plant (20,000 gal. per hour) 
for the Great Western Railway. 


LIGHTING AND POWER NOTES. 


LEX S ACE — 


Arbroath.—A deadlock has been created at Arbroath, 
where, after a year’s negotiations in regard to the electric lighting 
of the burgb, the Empire Electric Light and Power Co. has intimated 
to the T.C. that it is not prepared to go on with the scheme. The 
Council desired the company to pay over £750 as the price of the 
prov. order obtained by it a year or two ago. The order was to be 
transferred to the company on payment of this sum, which was to 
be retained by the Council in the event of the company failing to 
satisty the В. of T. that it was in a position to discharge the duties 
and obligations which would be imposed by the order and the deed 


УД transfer. The company has refused to pay the £750 on these 
ms, . 


with ° 


Australia,— MELBOURNE.—The office of the Age news- 
paper has been equipped with electric motors throughout, in place 
of the steam power hitherto used ; 32 motors have been installed, 
the largest being a 70-н.р. compound-wound variable-speed machine, 
and the whole 33 aggregating 220 m.P. The energy is supplied from 
the city mains at a pressure of 460 volts, and the motors are directly 
geared to the machines they operate— presses, damping machines, 
linotype machines, &c. Messrs. Noyes Bros., a local firm, carried 
out the work of substitution without interrupting business.— 
Australosian Hardware and Machinery. 


Barnsley.—A loan of £4,403 for extensions at ће E.L. 
works has been applied for by the T.C. 


Bath.—A meeting of a portion of the ratepayers was 
held at the Guildhall last week, to protest against the mismauage- 
ment” of the electric lighting undertaking. We trust for the 
city's credit, that the speakers were not representative of the rate- 
payers of Bath as a whole. | 


Baildon.—A resolution was recently moved at the D.C. 
meeting, that application be made to the B. of T. for a provisional 
order to authorise the Council to supply electricity within the dis- 
trict, for all purposes, including power and lighting. 


Bridgnorth.—The syndicate seeking E.L. powers in the 
district having agreed only to lay through cables in the town, not 
to supply energy for use within the borough, and not to construct 
a generating station in the boreugh or in the adjoining parish of 
Oldbury, the Т.О. has withdrawn ite opposition to the Bill. 


Brockenhurst.—The Lymington R.D.C. has decided to 


give consent to the electric lighting order for Brockenhurst and 
Milton being applied for by Messrs, Ohristey Bros. 


Buenos Ayres.—The Civil Appeal Court has confirmed 
the sentence of the Lower Court in an action brought by the muni- 
cipality against the German Electric Light Co. to recover the tax 
of 5 per cent. on the gross receipts obtained from the sale of energy 
to the tramway companies for tbe years 1899 to 1902. The com- 
pany maintained that, as it sold the energy within the power 
house, it was not liable for the tax, as it did not make use of 
the subsoil for the cables, these belonging to the tramway com- 
Реп ее amount claimed was $25,363 gold.—Review of the 
River ? 


Burnley.—The Electricity Committee has decided to 


purchase more plant, which will comprise a 500-Kw. generator, 
boiler and condensing plant. \ | 


Bury St. Edmunds.—The electrical engineer (Mr. L. 
Paton Greig) has prepared a special report on the costs and revenue 
of the street lighting. He states that last year there was a loss of 
£134 on the public lighting; the total works cost per unit sold was 
1:83d., and the public lighting revenue was at the rate of 1:594. 


The cause of the loss is explained as follows:—In consideration of 


& loan of £2,500 from the Corporation to the Gas Co. free of 
interest (which meant a loss of a least £75 per annum to the town, 
and which should have been added to the cost of the street light- 
ing) the Gas Co. supplied the street lamps at cost price (about 
35s. each). It was originally agreed that the E.L. department 
was to be paid at the rate of 2d. per unit, but it has never had 
more than the price paid per post, for the gas, notwithstanding the 
fact that a large amount of capital has been spent for street lighting. 
The price of 35s. per post was fired at a period when, during 
moonlight nights, only corner lamps were lit, whereas at present 
all lampsare alight every night. Where extra lampsare sanctioned 
by the Corporation, Mr. Greig suggests that the capital cost should 
be borne by the Corporation as a body, and not charged against 
the E.L. department; in many cases extra lamps have been 
erected. The capital charges practically absorb the 35s, per annum, 
and thus leaves no payment for the consumption of electricity. 
The cost of lighting 321 street lamps by gas was £576, with a total 
of 5,196 ор., corner lamps only being lit during the moonlight 
nights. . The cost of lighting 14 arcs and 407 incandescent 
lamps was £947, with a total of 24,000 o.p., all lamps being lit 
every night thropghout the year. The matter has been referred 
back to the Finance Committee. 


Canada.—Sypner, N.S.—The municipal authorities have 
decided to borrow $60,000 to build and equip an electricity works 
for the town. | 

Victoria, B.C.—A scheme is on foot for extensions to the 
Council's electricity undertaking. It has been approved in Com- 
mittee to borrow $11,000 to provide the following:—A new gene- 


. rator, at a cost of $2,940; one exciter, $145; switchboard, $305; 


к transformers, $1,800; 150 arc lamps, $4,500; other purposes, 
$1,310. 

Tononto.—The city engineer recently estimated the cost 
of installing a municipal electric lighting plant, with alternating 
supply for 1,500 arc lights at $638,000, which includes buildings, 
but not land. If power were obtained from Niagara Falls, the cost 
of lighting to the city, would be $475,000. 


Clonmel Asylum.— It has been decided to light the 


asylum by electricity and to adopt a scheme drawn up by Mr. Law- 
enn, o Dublin. 
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Cleethorpes.—In regard to the lighting of the town by 
eleotricity, & number of offers have been made to the U.D.C. by 
private companies, but it has been decided to leave the Elec- 
tricity Committee to negotiate with the tramway company with a 
view to the latter retaining controlof the power station for about 
five years. On the Committee's recommendation, the Council has 
resolved to obtain Mr. O. 8. Vesey Brown's opinion on the question 
of electrical supply, and also whether he would advise Nernst or arc 
lamps for street lighting. 


Chorlton.—The B, of G. has decided to have the electric 
light installed in four new blocks which are being added to the 
Withington Workhouse. 


Dublin.—The report of the Estates and Finance Com- 
mittee on the estimates of receipts and expenditure for the year 
ending March 31st, 1906, was recently considered by the City 
Council, and the discussion that ensued on electric lighting matters 
is worth mention, when considered in conjunction with the recent 
letter which the L.G.B. wrote regarding the undertaking. Of 
course, the figures dealt with were not upon actual results. The 
chairman of the Electricity Committee was congratulated "upon 
the success of the scheme— it was to his credit that they were now in 
such a satisfactory position.” This year the rates will not have to 
provide one penny to carry on the electric lighting of the City ; 
last year they were called upon for a sum of £14,338. We hope 
that the electric lighting scheme may prove a success for the rate- 
payers and that this next year a credit balance may be obtained. 


Frome.—Megers. Edmundson's Electricity Corporation 
opened, under the suspices of the local subsidiary company, an 
electrical exhibition at the Market Hall last Monday, the intention 
being, as usual, to hand the proceeds over to local charity. The 
electricity works were opened in July last year with a total con- 
nection, in equivalent 8 c. r., of 3,050 lamps, and the number to date, 
including applications for 2,000 not yet connected, amounts to 
20,C00 8-с.Р. lamps. 


Gas v. Electric Lighting for Railways.— From the 
Great Western Railway Magazine we learn that a discussion took 
place at a staff debating society meeting last month on the relative 
merits of electricity and gas for the lighting of railway trains and 
premises. Mr. E. C. Riley spoke in favour of gas, and Mr. G. P. 
Clifton for electricity. The latter very clearly demonstrated the 
advantages which electricity attains over gas in yard, signal, and 
train lighting. As regards the latter, we give this week elsewhere 
in ће Rzvigw particulars of a new system which is being adopted 
by the Great Western Railway Co. among others. Mr. G.J. Ohurch- 
ward, the company's chief mechanical engineer, who presided, said 
that the lighting of trains was a problem they thought they had 
solved satisfactorily. New stock might be provided with electric 
lighting, but it would not be wise to convert the lighting of the 
present stock from gas to electricity in view of the money spent on 
installing the present system. 


Harrogate.— The T.C. bas reduced the price of energy 
for lighting from 54d. to 5d. per unit on the flat rate, and on the 
demand indicator system from 64. and 24d. to 6d. and 2d. 


Hastings.—The Electrical Committee report that during 
the past year, a net profit of £117 was earned. Last year a 
deficiency of £950, and during the past five years, some £5,500 
deficit, resulted after meeting working and financial expenses. 


Louth.—The E.L. scheme, for which full estimates have 
been prepared, amounting to an estimated expenditure of £13,010, 
has been rejected by a majority of one. | 


London.—Pappineton.—An agreement has been come 
to between the B.C. and the Metropolitan Electric Supply Co., 
Ltd., with respect to the transfer of the Amberley Road generating 

station to Willesden. The local authority will give the necessary 
consent on condition that the charges for energy for private house 
lighting are reduced from 540. per unit as at present to 5d. per 
unit for the first two yeare, and 42d. per unit for the next three 
years; and that the charges for energy for trade lighting (including 
churches and schools) be reduced to 42d. for the first two years and 
43d. for the next three years, instead of the present rate of 6d. for 
less than 5 units per lamp per quarter, and 5d. when the consump- 
tion is greater. Where a five years’ agreement is not entered upon, 
the charge will be 544. for private lighting and 5d. for trade light- 
ing. The agreement as to the removal of the station comprises 
clauses providing that the station at Willesden will be capable of 
complete severance from the other generating stations and plant of 
the company. 

Istisaron.—At the last meeting the B.C. referred back for 
farther consideration an item in the accounts of £629 3s., as 
‘‘income-tax on electricity profits, 1904-5.” It was contended that 
if the public arc lamps were charged at a proper price, instead of as 
at present considerably in excess of the amounts charged in other 
ee districts, the undertaking would show a loss instead of 
& pro : 

HacENRY.—The В.О. Finance Oommittee, in framing the esti- 
mates for the ensuing 12 months, has decided that to the expendi- 
ture of the electricity undertaking, there should be added for 
depreciation an amount equal to 14 per cent. upon the capital 
outlay. This sum will be carried to the reserve fund, and the 
surplus, if any, applied to the relief of the rates, 


ВлттЕВВЕА.— Оп Saturday evening last a breakdown occarred in 
the municipal electric supply, throwing the district into darkness 
during the busiest evening of the week. We are informed that a 
750-kw. generator armature went to “earth” at 8.50 p.m., causing 
a total extinction of supply. Unfortunately, on the previous 
Thursday a 350-xw. machine brcke down in the same way. It was 
therefore impossible to cope with the demand on Saturday evening 
until the area had been split up into districts. By that time the 
demand was much lighter, and the whole supply was available again 
at 10.20 p.m. 

BERMONDSEY.—The Finance Committee reported at the B.O. 
meeting on Tuesday, that, after considering the proposals to extend 
mains, at an estimated cost of £6,159, it had pawed an 
of £1,213, which would provide distributors in the Bermondsey Street 
area, which is the most heavily loaded, and which needs attention 
first. A recommendation by the same Committee that the charge 
for public lighting should be the sameas that recently adopted for 
all large consumers, viz., Sid. per unit up to 30,000 unita, any excess 
to be charged at 2d., instead of 3d., as at present, was rejected. 

PoPLAR.—The Electricity Committee reported on Wednesday 
that 22 3-ampere Nernst lamps installed experimentally in the 
Public Library, gave an increase in light of 200 per cent., with a 
decrease in the cost of energy of 44 per cent. In view of tho 
necessity for extending the generating station at an early date, it 
is proposed to purchase for £4,200 the L. O. O. school site (3,050 
вд. yd.) adjoining the works. Upon the recommendation of the elec- 
trical engineer, the Committee has decided in favour of consumers 
being given an alternative flat rate of 4d. per unit, retaining the 
present charges (5d. and 3d ) for maximum demand. 


Mirfield.—The U.D.C. has fixed the price of energy 


for private lighting at 5d. per unit, with 5 per cent. discount, and 


for motive power and heating at 2d. per unit for the first two 
hours for 300 days per annum, and 14. afterwards, assuming that 
the motor is running at three-quarters full-loac, with 5 per cent. 
discount. | s 


Monmouth.—The T.C. has decided to reduce the price 
of electricity from 6d. to 54d. per unit, and also to allow £512 per 
annum for public lighting by electricity instead of £450. 


New Zealand.—Waipori Falls.— From a New Zealand 
source we learn that by a fire on board the эз. Buteshire, outward 
bound last January, about 120 tons of electrical apparatus ahipped 
to the order of the Waipori Falls Electric Power Co., was damaged. 


Paisley.—At a recent meeting of the T.C., it was intimated 
that the Glasgow Corporation desired to supply its own energy on 
the Paisley section of the tramways over which it has running 
powers, as it can do so at a cheaper rate than that charged by 
Paisley. In those circumstances the Glasgow Oorporation would 
pay to the Paisley Tramway Co. on account of Paisley Corporation, 
a royalty of a farthing per unit for all energy consumed in running 
the cars over the Paisley section, on condition it is allowed to work 
these cars with electricity supplied from its own works. The 
Paisley T.C. is considering the proposal. 


Penrith.—At a meeting of the U.D.O. on March 15th, 
a letter was read from the L.G.B. refusing to sanction the loan of 
£6,850 applied for, for carrying out a scheme of electric lighting. 
The letter stated that the Board was of opinion that the Council 
had not shown that the undertaking would be likely to be a success 
from a financial point of view, and, looking at the very heavy expendi- 
ture which it was admitted would shortly have to be incurred on 
other works, the Board considered that the U.D.O. would not be 
justifled in proceeding with the scheme at the present time. It was 
further pointed out that the scheme would have entailed increased 
initial expenditure had the application been entertained. The 
chairman suggested that it might be advisable to ask the L. d. B. to 
assist in getting the Council’s powers extended, and it was for the 
Council to decide whether it would allow the E.L. order to la 
or protect itself by asking for an extension. The Council 
spent £300 or £400 in obtaining the order, and he thought it should 
try and induce the L.G.B. to assist in getting a five-years’ extension. 
The matter was referred to a committee for consideration. 


Shrewsbury.—The T.C. has applied to the L.G.B. for a 
loan of £5,295 for electric lighting purposes, and has also presented 
a petition against the Bill of the Shropshire and Worcestershire 
Electricity Co. 


Stamford.— Under the auspices of the Urban Electric 
Supply Oo., an electrical exhibition was opened in the town last 
week. Many small motor-driven machines were on view, together 
with X-ray and Finsen apparatus, art fittings, &c. Mr. W. E. 
Milnes, resident engineer to the Stamford and Grantham works of 
the company, was nsible for the organisation, and will hand 
the proceeds over to the local infirmary. 


Truro.—A committee has been appointed by the T.C. to 
consider the question of adopting an E.L. scheme. 


Walthamstow.—The U.D.C. is to apply to the L.G.B. 
for sanction to borrow £5,000, for farther extensions of the eleciric 
light undertaking. 


Waterhouses.—An unofficial Committee has been formed 
to ascertain the probable cost of obtaining electricity for lighting, 
and to canvase the district for prospective consumers, 


ee 
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Weymouth.—The Corporation, after only five months’ 
working, has announced its intention of reducing the price of elec- 
trical energy to private consumers from 6d. to 6d. per unit. 


Willesden.—The U.D.C. has resolved to ascertain if the 
L. d. B. will sanction expenditure in connection with the National 
Electrical Manufacturers’ Association Exhibition in the autumn. 


. Yarmouth,—Ont of the profits on the E.L. undertakings 
the T.C. has granted £800 to the relief of the rates. 


TRAMWAY AND RAILWAY NOTES. 


Aberavon.—On March 15th, Major Druitt held an 
inquiry into the application of a syndicate for powers to construct 
an electric tramway at Aberavon. The T.C. supported the scheme, 
together with the Earl of Jersey and Sir Arthur Vivian, and the 
only opposition was by the County Council. 


Australia.—Sypnry.—The King and Ocean Streets 
section of the tramways have now been electrified. A special type 
of car, fitted with the Westinghouse-Newell magnetic brake, 
has been adopted for this section previously worked by cable, and 
has necessitated the alteration of nearly all the curves along the 
route. Increased power has been provided at the Ultimo station by 
the addition of a 3,000-н.р. Parsons turbine, and new boilers, the 
total cost amounting to about £50,000. 


Beckenham.—The District Council has now decided to 
abandon the scheme for the construction of electric tramways in 
favour of motor-omnibuses. 


Belfast.—The Shankill Road section is now approaching 
completion so far as the re-laying of the line is concerned, and the 
Shore Road line is well advanced. 


Coventry.—The T.O. has resolved to take proceedings 
against the local Electric Tramways Co., under Sec. 27 of the Tram- 
ways Act, 1870, on account of the delay in completing the recon- 
struction of the Albany Road line. 


. Falkirk.—A start has been made in connection with the 
electric tramways for Falkirk and district, and a large ion of 
the track has been opened up. 1% is anticipated that the cars will 
be running in six months’ time. The route is a circular one, and 
will extend to about seven miles, and will embrace the populous 
districts of Larbert and Carron. The bridges over the Forth and 
Clyde Canal will be widened, and the present bridge which spans 
the River Carron at the historic Iron Works is also to be widened 
and straightened. The electric current will be supplied by the 
Falkirk Corporation. 


Italy.—Meesrs. Rieter & Co., of Winterthur, Switzer- 
land, have made application to the Turin prefectural authorities for 
& conoession to pnt down a plant to utilise the water-power of the 
Dora Baltea at Ohalet di Montita, in the generation of electrical 
energy for use on the narrow gauge electric railway from Col de 
Ferret to Aosta, on the Bwiss-Italian frontier. 


London.—The Times says that the consideration of the 
L. O. O. Bill authorising the carrying of tramways over certain of the 
5 will, it is understood, be further deferred until 


New York Subway Strike. — Our New York corre- 
spondent writes:—''On Tuesday, March 7th, practically all the 
men employed by the Interborough Rapid Transit Оо. on the subway 
and elevated lines in New York City went on strike, mainly on 
account of the hours and wages of the motormen in the subway. 
About 7,000 men in all were affected, and all the local traffic in the 
city was most seriously disturbed. The men, however, evoked very 
little popular sympathy, and the company dealt so effectively with 
the situation, which, in spite of declarations to the contrary, was 
evidently foreseen, that traffic was fairly well resamed on the follow- 
ing day, mainly by the aid of imported “strike breakers,” generalled 
by a man named Farley, whose peculiar employment it is to hire 
himeelf out with 500 men for such gruss lege There was a little 
violence at first on the part of the ers, but some hundreds of 
policemen were called upon, and at least two policemen accom- 

ed each train for the two days following the strike. On 
ednesday afternoon there was a rather bad collision, in which 
about 50 passengers on a subway train were injured. By midnight 
on Friday, March 10th, conditions were nearly normal again, and 
the company had hired nearly all the men needed." 


New 
colonial cities telegraph and telephone wires are carried over- 
head along the public thoroughfares, and Christchurch is no 
exception ín this respect. If guard wires are insisted upon 
when an electric tramway is about to be put down along such streets 
it means considerable expense to the undertakers. The Telegraph 
Department of New Zealand does require guard wires, but now 


Zealand, — CHRISTCHURCH. — In most of our | 


states that they can be dispensed with at certain pointe, conditional 
on the Board paying for the special installation of twin-conductor 
telephone wire, twisted in pairs and specially made up for bearing 
with а steel core. The department having insisted on guard wires 
being erected by the Tramway Board, the material was ordered and 
art has been erected, but now, owing to the above concession, it 
appears that the Board has had to incur unnecessary expense of about 
£1,000. Temporary insulated cables are required by the Govern- 
ment to be put up until the permanent ones arrive at the 
Board's expense, but the Government has been asked to dispense 
with these or install them without cost to tbe tramway authority. 
The City Council has received permission from the Tramway 
Board to utilise the poles for carrying an electric cable to the 
Sydenbam pumping station. : 
The Deed of Submission with the New Zealand Tramway Co. 
has been sealed, and an agreement provided for the carrying on of 
the traffic by the Christchurch Tramways Board ; au arbitrator has 
also been appointed. A station, to include waiting-rooms, &o., is to 
be built at Cathedral Square, at а cost of about £400. The follow- 
ing accounts were recently paid :—£20,943 to the New Zealand 
Electrical Construction Oo. for material, and a farther sum of 
£19,371 to the same company for material and work, and £673 and 
£144 on power house and car accounts ively. 
Dounzprs.—December 16th last was the first anniversary of the 
official opening of the electric tramway system, The number of 
passengers carried amounted to 6,529,821; the revenue to £28,824; 
mileage, 543,556; units generated, 700,000. A local paper states 
that there were no derailments of cars and no hitch in the running 
or supply of power, but, as was to be expected, accidents occurred. 
One person was killed and four were seriously injured. ` 
CAYERSHAM.—The electric trams were started in Oaversham а 
short while ago, carrying the public at а 2d. fare, but after they had 
been running for & few hours they were stopped by the instructions 
of the P. W. B, the necessary formalities regarding the authorisation 
not having been complied with. 


Rangoon.—Work on the new electrio tramway was 
commenced by Messrs. Darwood & Co., at Poosoondaung, on 
13th ult. 


Salford.—The Corporation is about to make 4 trial of 
single-deck cars on suitable lines. A specimen car, of Messrs. Dick, 
Kerr & Co.’s manufacture, made to the design of Mr. E. Hatton, has 
been delivered. It isa combination of the English and American. 
types, with an open centre and closed compartments (providing 
accommodation for 12 passengers) fore and aft. These closed com- 
pn are so arranged that in summer the windows can be 

owered and the car converted into an open onethroughout. The 
vehicle is entered by two steps placed midway af each side; а ocen- 
tral gangway runs from end to end; and by adequate ventilation, 
protection from weather, and in other ways, the comfort of pas- 
sengers has been very carefully studied. h such car will seat 


48 persons. 


The Metropolitan Railway.—On Tuesday morning a 
successful trial trip was run with an electrical train over the por- 
tion of the Metropolitan Railway on the Inner Circle from Baker 
Street to South Kensington and back, and then from Baker Street 
to Aldgate and back. 


Warrington.—The scheme to connect Warrington and 
Knuteford, by means of a light railway, was before the Light Rail- 
way Commissioners at Warrington last week. The Cheshire Light 
Railways, Ltd., proposed to construct a railway at а cost of £63,000, 
exclusive of the electrical equipment, There was a great deal of 
opposition, and the scheme was withdrawn. 


West Ham.—By a return presented to the Corporation, 
it appears that of the British municipalities 555 tram- 
way systems, six give a fortnight’s holiday annually to eir inspectors, 
three 10 days, one 9 days, twenty-five 1 week, one 4 days, and 21 
nil. With respect to the drivers and conductors, fifteen give 1 
week, five 5 days, one 4 days, three 3 days, one 2 days, one 1 
day, and 39 nil. Asto the car-cleaning staff, eleven give 1 week, 
three 5 days, two 4 days, two 3 days, and 39 nil. Wallasey and 
Cardiff give double pay to the men working on Bank Holidays, 


TELEGRAPH AND TELEPHONE NOTES. 


Imports of Foreign Telegraph Cables.—An unusually 
large importation of foreign telegraph cables and' apparatus con- 
nected therewith into this country is just now taking place. The 
imports in Febreary were the largest so far recorded —£11,235— 
and brought up the total for the first two months of the year to 
£17,148, as contrasted with only £6,734 in the corresponding period 
of 1904. 


Telegraphs and Telephones in Southern Rhodesia.— 
During the year 1903-4, says the report of the Postmaster-General 
of Rhodesia, pablished in the Journal Télégraphique, a remarkable 
development has taken place in the telegraph and telephone systems 
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The most important lines are the following :—Ramathlabama to 
Bulawayo (four conductors) length of wire, 3,052 km.; Umtali— 
Salisbury (three conductors), length of wire, 822 km.; the Bulawayo 
—M'Bangie (Wankies), Salisbury — Gwelo, and Salisbury—Ayrshire 
lines have each two conductors and 662, 604 and 266 km. of wire ; 
and the Palapye Station—Maclontsie and Enkeldoorn —Maclontaie 
lines have each one conductor and a length of 162 and 515 km. of 
wire. The posts are mostly made of metal, and these are being 
generally adopted by the Rhodesian Administration. 

Among the longest lines in course of construction is that from 
Bulawayo to Victoria. The Bulawayo—M’Bangie line was pushed 
as far as Wankies, an& great difficulties were encountered in its 
construction by reason of dense forest, &c. It was impossible to fix 
the pole line straight for above 2 km. "There were no interruptions 


during 1903-4. There are 67 telegraph offices. Traffic figures were 
as follows: 


Telegrams— 1902-3. 1903-4. 
Forwarded 196,769 184,982 
Received ... kis 169,566 202,300 
Transit... T 171,733 196,090 

Total ... 538,068 583,372 


Owing to the commercial crisis in Southern Rhodesia during the 
last year, the extension of the telephone service was hindered. 
There was also a great falling off in receipte. Several commercial 
establishments found it necessary to discontinue the rental of the 
telephone. The 1904-5 receipts will be affected in a similar 
. manner. The total receipts from the two systems during 1903-4 

were £28,753, as against £34,998 in 1902-3. Expenses were £27,929 
in 1903-4, as against £29,200 in 1902-3; thus for the year 1903-4 
there is a balance to the good of £824. 


Telegrams to Norway.—The Times says that the agree- 
ment between the United Kingdom and. Norway respecting tele- 
gtaphic communication between the two countries, signed at Stock- 
holm on February 2nd, has been published in the Treaty Series. 


Telegraphic Interruptions and Repairs :— 


" CABLES, INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No.1) .. А „„ Aug. 26, 1901 .. s 
Dominica-Martinigne .. ee ee 
8t. Lucia-Martinique eo ee 
Oa enno- ео эө 
Reiesa-Issa (Yemen) Camaran oe 
Tarifa-Tangier 1 M: . MT 

V ladivos id agas ee өз 
Closed {рон Arthur-Chifa ..  .. 

Paramaribo-Cayenne ое ee ee , ee e 
Jamaica-Colon ee ee ee ee ee ee Jan. 5, 1906 ee ee 
LANDLINES, 
` Puerto-Barrios ee ee 
Kertch-Soutehoum РЕ 
‚ Bhamo route beyond Tali .. Vs T 
Newfoundland—all places in the interior 


ee 2 ee July 98. 1009 ee ee 
ee ee ое Bept. 27, 1904 ee ee 
ee Jan. 15, 1905 ee eo 
.. Feb. 10, 1905 


. The Telephone Agreement.— Lord Stanley has given 
notice of his intention to nominate Mr. Beckett, Sir Horatio Davies 
Mr. Helme, 8ir William Holland, Mr. Joseph Nolan, Bir Cbarles 
Renshaw and Mr. Stuart Wortley as members of the Select Com- 
mittee proposed to be appointed to consider the agreement of 
February 2nd, 1905, between the Postmaster-General and the 
National Telephone Co. The Committee is “to report whether it 


is desirable in the public interest that the agreement should become 
binding.” | 


Venezuela and the French Cable Со. — It was 
reported from Washington on March 20th, that the complications 
between the French Cable Co. and the Venezuelan Government had 
reached a crisis, and Mr. Bowen, the United States Minister at 
Caracas, had informed the State Department that the French 
Minister, acting under instructions from his Government, had 
notified Venezuela that there must be no further proceedings 
towards the cancellation of the company’s concession or any further 
interference with its property. 


Wireless Telegraphy.—It is reported that the question 

of equipping the lightships with wireless telegraph apparatus is 
now under discussion between Marooni’s Wireless Telegraph Co. 
and the Board of Trade. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—April 19th. Surface condenser, &c. See 
" Official Notices" to-day. 


Africa.—May 15th. The General Government of French 
West Africa at Dakar, are inviting tenders until May 15th, for the 


establishment of a central electric lighting and power station at 
Dakar. 


Batley.—April 17th. ‘Tramway reconstruction, per- 


manent way, overhead equipment, cables, conduits, &c. See Official 
Notices” to-day. 


Birmingham.—April 4th. The Corporation Tramways 
Committee requires tenders for supply, delivery and erection of 200 
tramway care. Form of tender, &c., on payment of £2, from Mr. 
A. Baker, general manager, 2544, Corporation Street, Birmingham. 


Bolton.—March 30th. Cooling tower and condensing 
apparatus. See “ Official Notices " March 3rd. 


Bradford.—March 30th. 2, 500-Rw. of motor-generators 


or rotary transformers, with controlling gear for the Corporation. 
Bee Official Notices " March 17th. 


Clyde.—April 10th. Electric power plant for Clydebank 
Dock. See Official Notices March 10th. 


Colchester.—Apri| 5th. Condensing plant and elec- 
trically-driven pumps. See Official Notices” to-day. . 


Gillingham.—March 27th. Coal for the electricity 
department. See “ Official Notices " March 10th. 


Glasgow.—The Corporation has just invited tenders for 


the supply of three 14-ton petrol motor chassis, adapted to receive 
tower wagon bodies, for overhead work. 


Hammersmith.—April 5th. Boiler flues and econo- 


misers, piping, feed heater, coal elevator, &a. See Official 
Notices" March 17th. 


Hornsey.—March 27th. Cables, junction boxes, fuse 
boxes and meters for the T.C. See Official Notices" March 10tb. 


Italy.—April 3rd. Tenders are being invited until 
April 3rd, by the Municipal Authorities of Castrorillari, for the 
establishment of a central station for the public and private electric 
lighting of the town. Particulars may be obtained from, and 
tenders are to be sent to, El Consiglio Comunale di Castrorillari. 


Johannesburg.—May 7th. Tramway poles, feeder 
pillars, overhead material, telescopic ladders, motor tower wagon, 
&с. Bee “ Official Notices” March 17th. 


Keighley.—March 27th. Lancashire boiler and steam 
dynamo. See “ Official Notices” March 3rd. 


London.—April 4th. Eight 500-xw. induction motor- 
generators for L.C.C. tramways sub-stations; wiring material, 
cables, cable-boxes, &c. See Official Notices March 17th. 


Manchester.— April 4th. 


High and low tension 
switchboards. 


See “ Official Notices" March 17th. 


Marylebone.—April 4th. House meters for two years. 
See '* Official Notices ” to-day. 


Metropolitan Asylums,—On Saturday the Metropolitan 
Asylums Board resolved to apply to the Local Government Board 
for sanction to invite tenders from six selected firms, for the 
pee of telephones and fire alarms at the Gore Farm (Upper) 
Hospital. 


Rhyl.—March 29th. Carbons, meters and oils for the 


electricity department, for twelve months. See Official Notices 
March 17th. 


Shanghai.— March 31st. Construction and working 
of 24 miles of electric tramways on the trolley system, double 
or single. See Official Notices October 14th. 


Spain.—April 8th. Office of Public Worke, Madrid. 
Concession for an electric tramway line from Rue du Barquillo to 
Place d'Olavide, Madrid. : 


Stockport.— March 30th. Feeder cables. See Official 
Notices to-day. . 


OLOSED. 


Aberdeen.—The Gas & E.L. Committee bas recom- 
mended that the tender of Messrs. Bruce Peebles & Co. be accepted 
for а 420-k w. generator. 


Battersea.—The B.C. has accepted the following tenders 
for annual supplies for the electricity undertaking :— 
Coal, Charrington, Sells, Dale & Co.: carbons, Sloan Electrical Co., Ltd.; 


oils:iand engine room stores, Willcox & Co., Ltd.; meters, Electrical Co.,Ltd, ; 
service joint boxes, cables, &c., Callender's Cable & Construction Co. 

An order at £1,810 has been placed by the Oouncil with Messrs. 
Babcock & Wilcox, Ltd., for the pipework in connection with the 
extension of the generating plant. 


Deptford.—The B.C. has accepted the tender of Messrs. 
F. & C. Osler, of Oxford Street, W., for the supply of E.L. 
brackets and electroliers and fittings for the municipal buildings, 
for £532 148. 


Vol. 56. No. 1,426, Manon 24, 1905.] 


THE ELECTRICAL REVIEW. 


487 


Barnsley.—The tender of Messrs. Brace Peebles & Co., 
for the supply of a 400-kw. steam dynamo, 
fittings, to the Corporation Electricity Works, has been accepted. 


Bermondsey.—The В.С. has accepted the following 
tenders for annual supplies for the electricity undertaking :— 


Arc lamp carbons, Messrs. Veritys, Ltd. 

Conduits, Messrs. Doulton & Co. 

Meter boards, Messrs. Johnson « Phillips. 

Engine oils, Messrs. Alexander Duckham & Co., Ltd. 

Meters, Reason Manufacturing Co., up to 15 amperes; Messrs. Chamberlain 
and Hookham, above 16 amperes. 

Demand indicators and cut-outs, Reason Manufacturing Co. 

India-rabber and jointing material, Messrs. Johnson & Phillips. 

Lead-covered cables, &c., Messrs. Johnson & Phillips. 

рем eres cables, Simplified Underground Conductor Co., Ltd. 

unds and insulating oil. 
ы on le, British Insulated & Helsby Cables, Ltd. 


Frant, Tunbridge Wells.— Messers. Owen Lucas & Pyke 
have received the following tenders for carrying out an electric 
light and power installation at Bhernfold Park :— 


Alliance Electrical Co. iis у» e. £2,698 8 


National Electric Construction es pe ix .. 92,484 15 
Leo Sunderland & Co. Es > Ед es . 2,391 15 
E. Powell "T 25 "m 6 = Че . 2,883 7 
H. M. Leaf e as wie ae ee v .. 2,285 9 
- Strode & Co. ee oe ee ee ee ee 2,187 15 
.  H. J. Cash & Co. 89 iii ie .. 2,092 15 
Belshaw & Co. (accepted) . m ix € ee 2,050 0 


Glasgow.—The Stores {йе of the T.C. Tramways 
bas accepted the following offers :— 


Pitch—The Glasgow Iron and Steel Co, Ltd. 
Gongs—Mr, Charles M'Neil. 
Stair Step Treads—H. & F. Bonten, Ltd. 
Cables for Car Wiring— W. T. Glover & Co., Ltd. 
Brass Tubes— Leslie & Hall. 
Copper Bonds—The United States Steel Products Export Co. 
Trolley Wire— National Conduit and Cable Co., Ltd. 
Malleable Cast Fittings—R. W. Blackwell & Co, Ltd. 
Steam Tubes—Stewarts & Lloyds, Ltd. 
Cope Iron—John Donald, Ltd. 
Steel Castings—Acme Steel and Foundry Co. 
Overhead Material – W. C. Yuille & Co, 

Guard and Bpan Wires— Croggon & Co., Ltd. 
Electrica] Fittings —J. A. Rudd. 
Cables — British Insulated and Heleby Cables, Ltd. 
Punches and Spare Parte—James Henderson, Ltd. 


Grimsby.—Messrs, Crompton & Co., Ltd., have received 
& contract from the Corporation for the supply of motors for the 
next two years. 

The T.C. has accepted the iende: of Messre. Lasten & Hjorts for 
the supply of a water purifier, at £315. 


Hammersmith, — The following 
acoepted by the B.O, :— 


Constructional steel work for boiler house extension, Messrs. Cross and 
Cross, 22,248. 

Conduits, Steel Core Conduit Co., £246 10s. 

Converting arc lam from reotitied to alternating current, Universal 
Electrical Manufacturing Co., £1 9s. per lamp (18 to be donc as an experi- 
ment, and remainder if experiment is successful). 


The B C. received the following tenders for carbons :— 


tenders have been 


Sloan Electrical Co., Ltd. G. Braulik .. > £296 0 6 
(accepted) е6 £297 5 1 Berry, Skinner & Co. 200 5 6 
De Grelle Houdret & Co. 236 17 6 General Electric Co. .. 812 15 0 
Electrica] Co., Ltd. . 244 18 11 Davis Electric Lamp Co. 827 8 9 
EMI & Co. T . 247 6 8 Henskel & Jordan ; 870 5 11 
Brush Co. .. 254 4 6 International Electric Co. 424 15 0 
Midland Lighting Cor- Siemens Bros. & Co. (T 
poration, Ltd. .. 21 0 0 carbons) e. .. 582 6 7 
Imperial Engineering H. N. Blake i 606 4 5 
Supplies Co. .. „„ 264 9 5 Siemens Bros, & Co. (A 
F. Henrion .. s . 269% 68 . carbons) .. 107 8 0 
Veritys, Ltd. sė .. 98816 8 


‚Нај. Тһе E.L. Committee has accepted the tender of 
Messrs. Siemens Bros. for the supply of cables. 


Mirfield.—The U.D.C. on March 16th accepted the 
following tenders in connection with the E.L. acheme :— 


Callenders Cable & Construction Co., Ltd., London, 
cables is 


British Thomson-Houston Co., Ltd., Rugby, meters . 112 
British B us iA Electric and меши Co., 
» Manchester, transformers .. is ee 205 


Newport (Mon.).—The Т.О. has accepted the tender of 

Messrs. Lowden Bros. & Co., of Dundee, at £598, for wiring and 
fixing, in connection with tbe installation of telephones, tell tales, 
and fire alarms a£ the new asylum at Caerleon. 


Poplar.—The Electricity Committee has provisionally 
accepted the tender of the Btirling Boiler Co., at £1,950, for an 
additional boiler. The only other tender was that of Mesars. 
Babcock & Wilcox, at £2,112. 


Nalford.—The T.C. has accepted the tender of Messrs. 
W. T. Glover & Co, Ltd., of Manchester, for the supply of cables 
to the electricity works, and aleo to Prestwich. 


Willesden U.D.C. v. Metropolitan Electric Supply 
Co.—This appeal was heard on Wednesday, and was dismissed. A 
request was made that the injunction might be suspended in view 
of defendants withirg to appeal to the Houte of Lorde. Their 

dahips granted a suspexsion, except in Willesden. 


with boilers and 


a 


FORTHCOMING EVENTS. 


Te-day’s Arrangements. At 5 p.m. Physical Rooiety, University College, Gower 
Street, W.C. Mr. W. C. Clinton, on '' Note on the Voltage Ratios 
of an Inverted Rotary Converter *; Mr. G. B. Dyke, On the Flux 
of Light from the Electric Arc with varying Power Supply“; Prof. 
J. A. Fleming on The Application of the Cymometer and the 
Determination of the Coefficient of Coupling of Oscillation Trans- 
formers' ; Exhibition of Cymometers, &. 

At 7.90 p.m. I. E. E. (Manchester Students). 
„ Metallography.“ 


Mr. E. L. Buttershaw on 


At 8 p.m. Electro-Harmonic Smoking Concert, at the Holborn 
Restaurant. 

At9 p.m. Royal Institution. Sir Oliver Lodge on “А Pertinacious 
Current.” 


At 2.16 p.m. and 8.45 p.m. I.E.E. (Student-). Visit to the Board of 
Trade Electrical Standards Laboratory, Whitehall, S.W. 
Holborn and Finsbury Electrical Exnibition, 118—122, Holborn (daily). 


Saturday, March 25th.—-2.10 p.m. train from Victoria Station. (Manchester 
Students.) Visit to the Liverpool-Southport section of the L. & Y., 
and to the Formby power station. 

At З p.m. Royal Institution. Prof. J. J. Thomson on "Electrical 
Properties of Radioactive Substances.” (Lecture III.) 

Opening of Paddington Electrioity Exhibition, Queen's Road Baths, at 
12.30 p.m. 

Association of Engineers-in-Charge. Annual Dinner. 

N.E. Coast Institution of Engineers and Shipbuilders (Graduates). 
At Sunderland. Mr. J. Neill on“ Evaporators.” 

Monday, March 27th —At 8 p.m. Society of Arte. Cantor Lecture by Mr. 
Н. Laws Webb on * Telephony (Lecture III.). 

Tuesday, March ?*5th.—At 5 p.m. Royal Institution. Prof. W. E. Dalby on 
" Engineering Problems." 

At 7.90 p.m. I. E. E. (Manchester). Mr. M. B. Mountain on Use of 
Electrical Energy in Mines and Collieries.” 

Wednesday, March Z9th.—At 7.80 p.m. I. FE. E. (Students). “A Modern 
Generating Station, with Special Reference to the Lot's Road, 
Chelsea, Station,” by Mr. Charfers. 

Thursday, March 30th.—Leeds Association of Engineers. “The Substitntion 
of a Producer (iss-driven Plant for a Bteam-driven Plant in Main- 
Driving," by Mr. F. G. Heseldin. 

Saturday, April 1st. —At 7.30 p.m. Glasgow Technical College Scientitio Society, 
Annual general meeting. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


TER following are the orders for next week :— 


Monday, March 27.—" A" Company. Recrnits’ drill, 6 p. m.; technical in- 
struction, 7 p.m. Lecture on ‘The Steam Engine, with practical 
demonstration, by Capt. J. H. B. Phillips, 7 p.m. 

Tuesday, March 28.—'" B" Company. Recruits’ drill, 6 p.m.; technical in. 
struction, 7 p Medical inspection for recruits and Special Bervice 
Section, 7 

Wednesday, N arch 29.—Submarine mining class, 6—9 p.m. Instruction in 
“ Stoking Steam Engine," by Captain W. Bunn, 6.30 p.m. Examination 
“C” and" D” Companies for " A" badge, 7 p.m. 

Thursday, March 80.—''C " Company. Recruits’ drill, 6 p.m; 
struction, 7 p.m. 

Friday, March 81.—Regimental Ball at “The Horns” Assembly Rooms, 
Kennington Road, 7.30 p.m. 

Saturday, April 1.—Week-end class, 


technical in- 


J. H. S, РиийллрРз, Captain, 
For O.C.E.E.R.E. (V.) 


NOTES. 


Competition, — The Associazione degli Industriali 
D'Italia per Prevenire gli Infortuni del Lavoro, of Milap, has sent 
us particulars of an International Competition, which is to be held 
during the Milan Exhibition of the year 1906. One of the sec- 
tions is:—'' A gold medal and 8,000 lire for a new appliauce for 
preventing accidents arising from contacts between primary and 
secondary windings in alternating current transformers. The appli- 
ance must fulfil the condition that no disturbance in the action of the 
transformer must arise in case of atmospheric discharges or abnormal 
increase of potential." 


Novel Method of Testing Turbo-Generators, — A 
simple method of testing hydraulic turbo-generators is described 
in the Zeitschrift far Elektrotechnik. The generators in question 
were 100 kilovolt-amperes, 750 revolutions, 3, 00 volts, 50 
periods three-phase machiues. T'wo of them were erected close 
together in the station, and each was directly coupled to a 150-н р. 
Pelton wheel, taking 127 litres of water per second at a head of 
103 metres. Each gene ator had its own exciter directly coupled 
to it. “During the test one of the alternators was used as a syn- 
chronous motor running in the reversed direction from the normal, 
so that by opening the water inlet valves more or less on this 
reversed machine the turbine acted as an efficient brake, absorbing 
any desired amount of power. In this way all the usual perform- 
ance carves of the alternators, both as generators and as synchronous 
motors, were readily obtained. Synchronising accomplished by 
connecting the two machines by means of a light belt, and running 
them up together until а sufficient speed was reached for the 
synchronising action to become effective. This occurred at about 
half-speed, above which the belt could be discarded, and the one 
machine continued to run as a synchronous motor driven by the 
other as a generator. In order to carry out atest by this method, 
it is only necessary to reverse the relation of the phases of the 
armature winding on the machine which is to act as motor, to cross 
the shunt connections of the exciter of the latter machine, to pro- 
vide a light belt, and to connect the terminals of the two machines 
electrically before the commencement of the test. Some modifica- 
tion of the method might be applied to steam turbo-generators, the 
driven machine, for example, being allowed to compress air. 
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“ Electrics.” —Although not first in the field in point of 
time as a power company, the South Wales Electrical Power Distri- 
bution Co. is second to none in methods of securing publicity for 
its doings. The company has sent usa copy of its new official pub- 
lication ander the above title, apparently a monthly periodical, in 
which the possibilities and actvalities of electrical power are dis- 
cussed and illustrated. The first number contains several interest- 
ing articles, mainly relating to the use of electricity in collieries, as 
might be expected. The paper and printing are excellent, and the 
issue does credit to all concerned in its production. 


McMillan Memorial Fund.— We are requested to say 
that Mre. W. G. McMillan desires to thank iu her own name and in 
the name of her children, the numerous friends who во kindly con- 
tributed to this fund. It is impossible, on account of their great 
number, for her to thank them each individually, and she trusts, 
therefore, that they will accept this notice in acknowledgement of 
her gratitude for their generous kindness. 


Association of Manicipal Corporations.—The annual 
meeting of this Association will be held on Saturday, April 1st, at 
the Guildhall, when the telephone agreement with the Government 
wili be among the subjects under discussion. 


Electrical Contractors’ Association (Iacorporated) . 
—The third annual dinner of the Liverpool branch of this Associa- 
tion was held at the Carlton Hall an Friday, March 17th, presided 
over by Mr. W. Sutton, the chairman of the branch. The guests 
included Mr. W. Rawlings, the President of the E. C. A. I., Mr. E. L. 
Berry (London), Mr. J. McDermott (chairman Northern Section), 
Mr. Sbaw (Stockport), Mr. A. Clough, Liverpool Corporation elec- 
trical engineer, and Mr. C. D. Clothier, Bootle Corporation elec- 
trical engineer. After tbe loyal toasts had been given, Mr. J. 
McDermott proposed “The Electrical Contractors’ Association 
Incorporated,” and spoke as to the progress of the Association and 
to the advantages of membership. Mr. Rawlings, in replying, 
referred to the unfairness of the Liverpool Corporation in carrying 
on electrical fitting aod wiring in competition with the contractors 
who are ratepayers. The toast of Oar Visitors” was proposed by 
Mr. Maund (Southport). Mr. A. Clough, in replying, acknowledged 
the high standard of work done by the contractors of Liverpool who 
were members of the Association, which he considered would com- 
pare most favourably with the work done in any town in Great 
Britain. The Corporation carried on its contracting and fitting 
department under Parliamentary powers, but he found that times 
had changed since the early days when the company fixed over 90 
per cent. of the lamps connected, for now the contractors carried 
out between 80 and 90 per cent. of the total of the installations. He 
wished the Association every success. Mr. C. D. Olothier, Bootle. 
Oorporation electrical engineer, said that his Corporation also 
had powers to carry on wiring and contracting, but it did not 
exercise them, as he thouzht there were plenty of contractors able 
and willing to carry out all the installations satisfactorily. Mr. 
E. L. Berry aleo replied, maintaining that the electrical contractors 
were the Corporation's best canvassers. One of the features of the 
evening was the presentation of a chimiog clock to Mr. Geo. J. 
Harford, by the members of the branch, as an expression of appreci a- 
tion of bis services as hon. secretary since the formation, February, 
1902. The dinner was followed by a smoking concert, to which 
contractors who were not yet members of the Association were 
invited. 


Institution and Lecture Notes.—The first annual 


dinner in connection with the Manchester Students' Section of 
the Institution of Electrical Engineers was held in the Grand 
Hotel, Manchester, on Saturday evening, March 18th. Mr. О. D. 
Taite, the chairman of the Manchester Section, presided, and there 
were about 80 members and friends present. Mr. F. О. Mills pro- 
-posed the toast of The Institution of Electrical Engineers,” and 
said that although the Manchester Students’ Section had only been 
in existence for about 14 years, it had grown to a membership equal 
to that of the similar section in London. Mr. C. D. Taite, in re- 
sponding, heartily congratulated them upon the progress they had 
made. Last April, he said, the number of members was 100; they 
had now 300. He thougbt this result was due to the fortunate 
selection made in their honorary secretaries. A Local Studente’ 
Section possessed advantages from many points of view, and gave 
the members opportunities of discussing technical points in public 
which was of great usefulness to them when they became members 
of the Senior Section, Mr. Crosbie also replied, and remarked that 


the Students’ Section represented the younger electrical engineers 


of the district. Mr. A. E. Jepson proposed “Our Guests.” Mr. 
E. W. Cowan, in responding, congratulated the members on the 
succeasful progress made. He thought the electrical industry had 
been under a cloud for some time, but hoped that it was now 
passing, and that before long a great improvement would take place. 
He pointed out the splendid opportunities which the members had 
in the Manchester School of Technology, and also in the British 
Westinghouse Co.’s work), Mr. R. W. Willis proposed. The 
Scientific and Technical Societies of Manchester,” to which Mr. 
О. Lemon replied. А good musical programme was provided. 

On Friday last Messrs. Elliott Bros.’ third factory lecture was 
delivered by Mr. Elphinstone, who gave a brief description of the 
factory of the National Cash Rgister Co., in Dayton, Ohio, U.S A., 
which he visited last year. Lantern views were shown from slides 
lent by the Cash Register Co. for the purpoie. The slides gave a 
good idea of the immenec siz; of the factory and the methodical 
arrangements existing throuzhout. Two screens were usel, the 
principal picture being thrown upon one, and the description on the 
other. Tne second screen was also used for the purpose of illus- 
trating comparisons and contrasts. The company’s very complete 


organisation and sub-division schemes were very briefly described 
and some of the methods tbey adopt to enable the progress of all 
their work to be readily classified, were explained. A description 
followed of the aims of the company as regards the welfare of their 
workpeople, showing how important they regarded the question of 
enthusiasm in the work, and what steps were taken to secure co- 
operation and goodwill. The training schools, lectures and garden 
schemes were mentioned, and their organisation for dealing with 
suggestions. Some stress was laid on the absurdity of the attitude 
which is frequently found here, where a very small change or innova- 
tion is looked upon as involving tremendous trouble, The way in 
which Messrs, Elliott Bros. had adopted some of these plans in their 
own works was des:ribed, and pictures were shown illustrating the 
importance of tidiness and method in small details; a description 
followed of the routine now being started for thé distribution of 
instructions and the adjustment of diffixulties, the idea to 
arrive at definite conclusions at meetings of those who were 
qualified to form opinions on various subjects, and then for 
those who received definite instructions to act without delay. 
The“ Suggestion and Complaint" organisation which has been in 
successful operation at the Century Works for some months was 
described, and figures showed how more interest was beiog taken in 
this scheme in the shops. Portraits of the prizs-winners for sug- 
gestions accepted in & period of three months were shown, and the 
rises were distributed at the close of the lecture. Lient.-Col. 

C. L. Holden, R A., chief of the Royal Gun Factory, Woolwich, 
propos a vote of thanks, and spoke of the enterprise shown by 

essrs, Elliott Bros. in closirg their works and paying all their 
people for attending the lecture in plaee of doing an hour's work; 
he felt sure that such a course tended to secure the goodwill of 
everyone. He also described visits he had paid to Messrs. Elliott 
Bros.’ old factory and to their present one, and congratulated them 
on the great progress made. Mr. W. О. Smith then pressnted 
diplomas to 20 men, and 29 money prises, amounting in all to 
£23 151, there being several prizes of value from £1 to £3. We 
congratulate Messrs. Elliott on their admirable interpretation of the 
classic '" Wake-up” advice, and trust that their example will be 
widely followed. 

A lecture on “Electric Traction and the L'verpool and South- 
port Electric Railway " was delivered by Prof. E. W. Marchant, of 
Liverpool University, at the Assembly Rooms, Crosby, near Liver- 
pool, on Monday evening. 

At а recent meeting of the Manchester Geological and Mining 
Society, Mr. George H. Winstanley read a paper On a Fatality 
caused by Low-pressure Electric Current in a Lancashire Colliery.” 
His object was to call attention to the apparent indifference with 
which low pressure currente of electricity were treated by work- 
men. The number of fatal accidents was much greater from the 
low pressure than from the high-pressure currente; a fact which 
was mainly attributable tothe insufficient warning given to the men 
regarding the former and the greater care they themselves exercised 
in connection with the higher pressure. 

At a meeting of the Nottingham Guild of Mechanical and Elec- 
trical Engineers on 14th inst, merit medals were presanted to Mr. 
E. H. Goddard for а paper on Artesian Wells"; Mr. H. E. New- 
etead for a paper on " The Steam Eogine"; Mr. J. Whysall for two 
papers on Boilers“; Mr. W. Vickerstaffe for one on Electricity; 
Mr. W. Boot for two on Flying Machines,” and Electric Installa- — 
tions"; and Mr. F. Tucker for a paper on Boiler Explosions.” 

“The Production of Acetylene Gas and its Use,” was the subject 
of a paper read before the members of the Leeds Universit 
Engineering Society, by Mr. A. C. Ward. The author descri 
the general principles of the electric furnace employed in 
calcium carbide, and emphasised the necessity for absolute purity in 
the materials of this composition, which is the product of the fusion 
of carbon and lime. Generating plants for acetylene are of three 
principal ty pes:—Drip, dip, and carbide to water. Of these three, 
the lecturer considered the last the best. He dealt with possible 
impurities, and detailed the methods of purification adopted. 


Engineering Standards.—The long-expected report on 
the je едн experiments which have been carried out at the 
National Physical Laboratory, on the field coils of electrical 
machines, has now been published. It is one of the most lengthy 
reports yet issued, and besides details of the experimeuts, it con- 
tains 22 plates illustrating the apparatus and results, S5 bulky a 
production calls for careful digestion, and we shall defer oar analysis 
of it until next’ week. 


Correction.—“ B. S. Н.” writes to point out a mistake in 
his letter on the localisation of faults inserted in our last issue ; 
the result of the example given should be 320 yards instead of 
nearly 302 yards, 


London County Council.—At the meeting on Tuesday, 
the Council approved an expenditure of £50,000 in connection with 
the purchase of the undertakiig of the Woolwich and South-East 
London Tramways Co. 

The Parliamentary Committee reported that in accordance with 
the instructions given a month ago, they had directed the necessary 
steps to be taken with a view to obtaining the insertion in the. 
Council's Tramways Bill of a clause giving authority for the Council, 
in connection with the reconstruction of the tramways, to lay down 
temporary tracks, and to maintain car services thereon during the 
course of the work. 

The Highways Committee stated that at present there was no rate 
of pay fixcd for those fitters in the rolling stock repairs branch of 
the tramways department, who, in addition to their ordinary duties, 
also act as janior foremen. It was decided to desigaate these men 
as charge-men at from £2 to £2 10s. per week. 

(Continued оп page 404.) 
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THE BRUSH ELECTRICAL ENGINEERING COM- 


PANY'S "FALCON" WORKS. 


(Concluded from page 116.) 


Тнк new block of buildings, situated «at the north-east from end to end of the shop ; the fitters’ benches are at the 


corner of the site, comprises shops for building motors, side, the centre being left open to facilitate tbe handling of 


dynamos, trans- material &c. The 
_ formers, engine de- next shop, generally 
tails, controllers, known as the dyna- 
‘switch work, and mo shop, is devoted to 
other accessories, the manufacture and 


assembling of small 
dynamos,  alter- 
nators, induction 
motors, and the 
Brush Co.’s_ well 
known “B” 
motors; the equip- 
ment consiste of the 
usual range of 
lathes, planers, &o., 
for light work of 


The equipment 
of the winding 


special description ; 
mentioned in pass- 


large vacuum dry- 
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The adjoining shop is devoted to the manufacture of con- motor shops. These are well equipped with millers, 
trollers, and all classes of switch work. The machines, which lathes, snout borers, &c. ; special mention may be made. of 
are of course all light ones. are arranged in two lines running § Herbert’s semi-automatic flat turret lathes for stud and bolt 
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work, one of Shanks’s screwing machines for heavy work,and stock. For unusual voltages only the winding is varied. 
two heavy gang milling machines. A well-equipped stamp- Field and armature coils are wound on formers in a special 
ing plant is also shop over the ware- 
installed, consisting house, where only 
of heavy blanking girls are employed, 
machines, lighter Our view of the 
Rhodes presses for traction motor shop 
pole stampings and shows rows of Gis- 
similar work, and a holt lathes, three- 
full rangeof slotters. spindle lathes, &., 
All the stampings and in the fore- 
for transformer and ground a number 
armature cores are of traction motors. 
made on the pre- The motors are 
mises, and annealed tested in pairs on 


before use. a modification of the 
Insulating tubes Hopkinson test, 

&с. are built up ina being geared to- 

shop over the gether by their own 


pinions with a 
motor-generator to 


former-winding 
shop. We give 


several illustra- give the n 

tions showing the voltage. At one end 
winding shops, of the winding shop 
traction motor is situated the trans- 
shops, &c. Adjoin- former testing room, 


ing the latter is a 
store, where nothing 
is kept but motor 


equipped with two 
Mordey alternators 
and booster trans- 


parts, these being formers to give any 
drawn in large Ввовн 750-kw. DoUBLE-CURRENT GENERATOR. required voltage, 
batches from the and a full range of 
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main stores. The motors include ordinary, traction and 
‘induction types, and are made to standard sizes through- 


ARMATUBE OF 750-KW. GENERATOR. THREE-PHASE TRANSFORMER. 


ont ; the armatures and fields, i in fact, are ready wound for instruments, Every component part of eyery machine that 
standard voltages, so that they can be delivered direct from is made is tested and stamped before passing into ‘store. 
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The whole of the shops forming this section of the works are 
motor-driven, the usual system adopted being group driving ; 
the Brush Co. are of the opinion that this is more economical 


BnusuH DouBLE-DECK CAR. 


than having a different motor for each individual machine, 
though, in the case of the larger machines, and some machines 
which it is fre- 
quently necessary to 
ran at hours when 
the main plant is not 
in operation, sepa- 
rate motors are in- 
stalled. The new car 
shops cover an area 
of 320 ft. x 320 
to 440 ft., and the 
timber store 430 ft. 
x 75 ft. Theseshops 
have been laid out 
with a view tosecur- 
ing the maximum 
economy of time and 
labour in the con- 
struction of the cars, 
and are arranged in 
four departments— 
thetruck and under- 
frame shop, wood- 
working shop, 
paint shop, and car-body erecting shop. We give illustrations 
showing the interior of all these except the paint shop. 
The several depart- 
ments are all under 


separated from each 


division walls, and 
special fire-proof 
doors are fitted where 
there is any com- 
between 
one shop and the 
next. The largest 
of these shops, 
measuring 440 ft. 
x 120 ft., is the 
car-body shop, in 
which the erection 
of the car bodies 
and coaches is per- 
formed. A portion 
of this shop із 
partitioned off at the 
top end to make 
а [таш вһор, 
which is about 75 
ft. long x 50 ft. wide. Тһе wood-working machine 
shop, situated next to the car-body shop, measures 280 x 
110 ft., and is fully equipped with the most modern tools for 


CAR-BODY ERECTING SHOP. 


the rapid production of the woodwork of cars. Among 
these may be mentioned a double-ended tenoner, capable of 
cutting two tenons at the same time, each 7} in. long, on 
stock which may measure up to 28 in. wide and 8 ft. long. 
This machine is also fitted with scribing attachments and 
cut-off saws, and is practically automatic, it only being 
necessary for the attendant to place the stock on the feeding 
chains. A square chisel morticer, several high-speed 
morticers of the usual chisel pattern, over a dozen moulding 
machines, a panel planer, which removes shavings up to 
3 ft. wide at each cut, several elastic feed moulders, and 
a very large number of profilers or shapers, circular and 
band saws are provided, and we understand that orders have 
recently been placed for machinery forming a further large 
addition to the plant in this department. There are also two 
heavy horizontal saws and a band re-saw for cutting from 
logs and dividing heavy stock. These are situated by the 
large timber store, and are not actually in the wood-working 
shop. The wood-working shop is equipped throughout with 
Matthews & Yates sawdust and shaving extraction plant. 
Pipes are taken from the main range to each machine, and 
all the sawdust and chips are sucked up by the exhauster 
which is placed outside the shop, carried a con- 
siderable distance away, and eventually deposited by 
a “cyclone” in front of one of the heating boilers, 
which is fired with the wood refuse. These pipes 
are clearly shown in the accompanying illustration. 

At the top end 
of the wood-work- 
ing machine shop is 
the paint shop, 
measuring 120 ft. 
x 110 ft., with nine 
lines of car pits; 
these, and the walls, 
are amply provided 
with plugs for hand 
lamps, in addition to 
the ordinary light- 
ing arrangements, 

The truck shop, 
which occupies a 
space of 330 x 90 
ft., adjoins the 
wood-working 
shop, and is 
equipped with 
two. 7-cwt. steam 
hammers, a Brad- 
ley. cushioned belt- 
driven hammer, anda couple of bull dozers for bending 
channel irons. There is also a vertical wheel-boring and 


Woop-workina Machmm BHOP. 


turning mill, 100-ton wheel press, and several axle lathes, in 
addition to a very full complement. of drilling, machines, of 
both the radial and the ordinary vertical type. Lastly, 
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there are two heavy shears, double-ended for both punching ^ The time taken for the various stages of this operation is 
dependent upon the nature and hardness of the timber under 


treatment. 


and shearing. 

At the north end of the new car shops there is a large elec- 
trically-operated car traverser, which 
works between the siding track beyond 
the truck shop on one side, and the 
main railway siding on the other, thus 
feeding the entire range of car shops. 

We have in previous issues described 
the cars built by the Brush Co. for 
the Central London and the Great 
Northern and City Railway Companies ; 

& very important contract was placed 
with the Brush Co. by the Underground 
Electric Railways Co. of London for 
70 car bodies and 170 trucks to be 
used on the Metropolitan District 
Railway, and a number of these 
were passing through the shops at the 
time of our visit. The bodies аге 
built of steel and aluminium, combining 
lightness with strength, and the whole 
of the woodwork is impregnated to ren- 
der it uninflammable. Special plant had 
to be put down for carrying out the latter ` 
process, which, with the timber run ways, 
covers an area of 125 ft. sq., and con- 
sists of five sections—the shed containing 
the treating cylinder, the mixing and storage department, 
and three drying sheds. The treating cylinder is a cylin- 
' drical steel vessel 51 ft. long and 7 ft. 6 in. internal diameter, 


View In tHe Tavcr SHOP. 


After impregnation, the timber is transferred tc one of 
the three drying kilns, each of which has a capacity of 8,000 
cb. ft. Air is then circulated thoroughly through the mass 


BRUSR RA DIAL TRUCE. 


and is capable of dealing with 1,000 cb. ft. of timber per 


operation. The process is briefly as follows :— 


The timber, after having been placed in the cylinder, is 
subjected to the action of steam for some hours; then the 


ANOTHER PART OF THE TRUCK SHOP. 


cylinder is placed in communication with a powerful air 
pump, so that a high vacuum is maintained, effectively 
withdrawing the natural moisture of the wood. Finally, 
the impregnating solution is pumped in, and pressure is 
applied, forcing it thoroughl; into the pores of the timber. 


of timber by a “ Buffalo” fan, after having ‘been heated by 
the exhaust steam from the engine driving the fan. 

As it is necessary for the plant to be in operation con- 
tinuously, night and day, this department is equipped with 

| its own boiler, engine 
and dynamo, so that it 
can run independently 
of the remainder of 
the works. 

As our readers will 
remember, in theearliér 
days of electric traction 
in this country, almost 
all the trucks were im- 
ported from America, 
and British makers 
found it very difficult 
to obtain a footing in 
this branch of manu- 
facture, owing -to the 
practice of consulting 
engineers to stipulate 
for the supply of 
these imported trucks 
in their  specifica- 
tions. The Brush 
Co. were amongst 
the first to introduce 
a truck of British 
manufacture, which has now attained a standing equal to that 
of any foreign truck. Mr. Elmer E. Cook is in charge of 
this department, which turns ont fred gel бай bogie 
trucks, maximum traction trucks, and a new radial truck 
which is illustrated above. 
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The radial truck is designed to occupy an intermediate 
place between the ordinary rigid wheel-base 4-wheel truck, 
and the bogie truck can be made with а wheel-base of 
8 ft. 6 in., and runs round curves with facility. 

Separated from the new car shops by the heavy tool and 
erecting shops and foundry is the original car-building shop. 
This covers a space measuring 124 ft. x 310 ft., and adjoining 
it is the car-painting shop. The former is now used as an 
erecting shop for motor omnibuses, a line of business 
recently taken up by the Brush Co. А portion of this 
building is occupied by the car-fitting shop, in which the iron- 
work used in the construction of cars is machined and fitted, 
and the remaining portion is used as a car store, paint and 
finishing shop, when the pressure of work is too great to 
permit of its being entirely carried out in the new car shops 
at the north end of the works. 

Between the smaller timber store and the warehouse is a 
building measuring about 125 x 60 ft. Half of this is 
used as a store for component parte used in stock manu- 
factures; the remaining portion comprises the pupile’ 
quarters, consisting of laboratory, lecture room, reading 
room and offices for the superintendent of pupils, Lieut. S. D. 
un R.N., and the pupils’ demonstretor, Mr. J. Lord, 

5с. 

In the training of its pupils, as in other respecte, the 
Brush Oo. is up to date. Constant supervision is exercised 
over their progress through the different departments, and a 
system devised by the superintendent is in force, whereby 
he can tell in a moment the approximate whereabouts of 
any pupil, what proportion of his time has expired, and the 
exact nature of his past record. The course of training 
usually occupies three years, of which the first two are 
passed in the company’s works, while the third is spent 
either in gaining further workshop experience, or on contract 
work, or in the employment of one of the many lighting 
or traction companies with which the Brush Co. is associated. 

Theoretical instruction does not form part of the provided 
course, bnt arrangements are made to facilitate the 
acquisition of theoretical knowledge, and practical instruc- 
tion in all questions relating to the pupils’ work is given. 
An interesting feature is the regulation as to payment of 
pupils, the scale of which is made to depend upon the 
excellence of their work. | 

The main offices аге in three floors; the ground floor is 
devoted to the commercial and estimating departments, and 
the second floor to the works management, and the engine 
and turbine drawing office, while the third floor is taken up 
entirely by the electrical drawing offices and those of the 
works electricians. A print room fitted with a complete line 
of electrical printing apperatus is provided on the top floor, 
affording facilities for reproducing the largest drawings by 
any of the ordinary processes, at the rate of 120 a day. 

Special interest attaches to the precautions against fire, 
which are more than usually elaborate. Automatic Grinnell 
sprinklers are provided in all the departments more espe- 
cially liable to fire risk, such as the sawmills, paint shops 
and car-building shops, winding shops, &c.; these are sup- 
plied with water constantly under pressure from a separate 
fire engine house, where steam pumps are installed. Incon- 
nection with the sprinkler system, automatic alarm bells are 
provided, and a fire brigade, consisting of a chief officer, 
captain, and 12 men, drawn from the works staff, is main- 
tained. In order to keep all the fire appliances and the brigade 
up to the highest possible pitch of efficiency, the former 
are tested and the latter drilled every week ; false alarms 
are also given frequently, without warning, and the time 
which ејарғез from giving the alarm to getting water on the 
hypothetical conflagration is recorded. 

The number of employé; engaged in and about the works 
amounts to more than 2,000, and the pay-roll exceeds 
£3,000 a week. The company has adopted the “ one- 
break" day, the men working from 7.30 a.m. to 12.30, 
and from 1.80 p.m. to 6 p.m., except on Saturdays, the 
normal working time per week being 524 hours. Great 
benefit has been derived from the adoption of this system, 
as compared with the old-fashioned two-break day. The 
Bundy time clocks are used throughout the works. 

From the foregoing it will be seen that the Brush Co. 
possesses a magnificent series of workshops, equipped for 
the manufacture of all kinds of lighting, power and traction 


. plant, and capable of turning out large quantities of finished 


products in the shortest possible time. All this, however, 
would be useless without a correspondingly efficient staff, 
and it is satisfactory to add that the company has taken 
care to ensure that the heads of its various departments are 
masters of their crafts. With these essential elements 
of success is combined the possession of a certain market, 
through the association of the company with numerous other 
industrial concerns, in addition to the many trade connections 
which the company has built up during its long career. We 
trust that it may long continue to thrive. 

In conclusion, we wish to express our cordial thanks to 
Mr. J. J. Steinitz and other members of the staff for their 
kind assistance, especially to Mr. J.S. Turner and Mr, A. W. 
Jones, who spared no pains to satisfy our needs. 
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THE FUTURE OF THE ELECTRIC AUTO- 
MOBILE.” 


By T. G. CHAMBERS, Assoc, R.S.M. 


In dealing with the future of the electric automobile it is impossible 
to foresee what developments may take place. The discovery of 
some new accumulator of small weight and great capacity, with 
phenomenal endurance, would, of course, alter existing conditions; 
bat it is far more probable that nothing of the kind will be found, 
and that we shall continue to use the same materials that we bave 
to-day, with all their drawbacks. I propose to consider the com- 
mercial future of the electrio carriage in its present form. Here 


woe have certain reliable data upon which to base conclusions. We 


are aware of the requirements in certain directions, and we know 
the economical and practical advantages, as well as the limitations, 
of the electric carriage. The elasticity of the electric motor and its 
ease of control, together with silence and absence of smell and 
vibration, made the electric carriage very attractive at an early date. 
The inherent disadvantages of the dead load of accumulators and 
the necessary limit to the available supply of energy which could 
be carried, were not so apparent iu the days when automobiles of 
all descriptions were of comparatively slow speed, and when a day's 
journey of 100 miles without a hitch was à rare occurrence. ` Ex- 
periments with carriages propelled by the power availab'e from 
primary cells carried in the vehicle date from 1832, bat it was not 
until tbe year 1881 that a carriage was designed to carry secondary 
batteries. The modern electric car has been developed during the 
24 years that have elapsed since that date. 

With the passing of the Locomotives and Highways Act of 1896, 
the commercial history of the electromobile may be said to have 
begun in this conntry. Directly the automobile was let loose by 
Act of Parliament, electric omnibus companies and electric cab 
companies sprang into existence, and considerable sums of money 
were embarked upon schemes based on insufficient data and too 
limited experience. 

Ia London the liquidation of the Electric Oab Oo. had a sobering 
effect, and acted for many years as an example to deter the capitalist 
from similar enterprise. The years from 1897 to 1900 were again 
not encouraging. The development of the garage system on an 
extensive scale in New York, and to a lesser extent in Paris, gave at 
last the impetus which was required to promote business. The 
electric carriage, more than any other type of self-propelled vehicle, 
lends itself to the housing and manipulation of large numbers in a 
dey6:. The first large electromobile garage was opened in London 
in 1901 by the City and Saburban Electric Carriage Oo. The four 
years that have elapsed since that date have seen very rapid progress 
in a similar direction, and to-day we have, in London alone, under 
the auspices of various companies, six or seven large garages 
operating an aggregate number of between 400 and 500 electrical 
carriages. When it is remembered that these have all been placed 
in service within four years, the progress made may be considered 
remarkable. L 

The electric carriage is as nearly proof against mishap as any 
machine can be. Taking the last six months’ working of the 


. Blectromobile Oo.’s Curzon Street garage, I find the total in- 


voluntary stops, excepting those due to power exhaustion, to bave 
been 61 in 159,258 carriage-miles. Of these stops 14 were due to a 
mechanical defect in the contact breaker, the possibility of which 
has since been entirely eliminated by an improved mechanism ; 
nine were due to tire troubles; 13 were due to the blowing of the 
main fuse, & matter immediately repairable by the driver. This 
leaves only 25 stops in about 160,000 carriage-miles necessitating 
the attention of a mechanic, or, on an average, one stop in every 
6,400 miles. When it is remembered that at least half these 
carriages are in the hands of comparatively raw drivera, and 
practically all of them are in the hands of men without mechanical 
training, the reliability may be considered very great indeed. 
When the limitations of the accumulators are understood and 
recognised, little or no difficulty arises from power exhaustion. 


* Abstract of paper read ata meeting of the Automobile Club, on 
Thursday, March 16%, 1905, 
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With an effective range of from 25 to 35 miles upon one charge, and 


with the adoption of interchangeable batteries, a carriage may be - 


run all day, if only time be allowed for its return to a depót to take 
up а new battery, an operation which takes from two to three 
minates. The far-reaching importance of this system of rapidly 
exchanging an exhausted battery for a fully-charged one cannot be 
too much insisted upon. It will probably bave a material effect 
upon the future of the electric carriage. 

Even with a garage in the most expensive and central position 
of London the total coste per year are considerably less than they 
would be in the case of a horse-drawn carrisge giving a similar 
degree of luxury. When the electric carriage is used to its full 
extent the costs are very considerably less. In certain individual 
cases I might name, owners have effected an economy of as much as 
from £200 to £300 а year by exchanging their horse carriages for 
electric vehicles, and in no case am I aware that they are арты 
more than they did with their horses. As compared with other 
types of automobile, I am of opinion that on the absolute bedrock 
of cost per carriage-mile under similar conditions the electromobile 
will show an advantage. 

Accumulator renewals have been reduced by organisation and 
careful treatment to a figure equal to, if not below, that of the cost 
of tire renewals, and in other respects the mileage costs of the elec- 
tromobile will compare favourably. 

With regard to fature cost one may confidently predict that the 
tendency will be downwards, as regards both power and battery 
renewals. At the present time the most favourable contracts that 
> сап be obtained in London for power supply do not bring the cost 
per Board of Trade unit below 14d. There is no reason why this 
shoald not be reduced to a penny. The cost of renewals of battery 
plates will be very largely reduced as the output of plates is 
increased by the demands of the growing business. This will be 
more marked if an agreement as to the use of a standard plate can 
be come to by the principal makers of electric vehicles. 

We may now turn to the main object of this paper, the considera- 
tion of the commercial future of the electric carriage. Dealing first 
with the touring car, I will at once suggest that the electric carriage 
will not be the touring car of the future. Nothing short of the 
discovery of some new element will provide us with a battery that 
will give us the electric touring car. The lead accumulator 
will not give it to us, even if improved 50 per cent., and if the 
country be studded with charging stations. I do not think the 
nickel battery will give it to us, whatever may be ite possible prac- 
tical and commercial advantages in other directione. The electric 
car with a feather-weight battery would still have certain dis- 
advantages, as compared with the explosion-engine carriage. The 
charging station would have to be reached, and there would remain 
the riek of battery exhaustion through accidental increase of power 
consumption on account of bad roads, hilly country, faulty lubri- 
cation, and a hundred other causes. 

Turning to commercial vebicles, the question of the required 
range of action is the dominant factor. Given a limited distance 
and suitable roads, I see no reason why the electric carriage should 
not have a very considerable future in this field, nor why the 
light delivery van for town use should not be accumulator driven. 
Here the conditions are very suitable. Ability to start at once, 
noiseleseness, reliability in the bands of an unskilled driver, the 
small amount of overhauling required, and the moderate amortisa- 
tion fund necessary for renewals, are all arguments in favour of the 
electric carriage. The light electric delivery van is already a success 
in other countries. With regard to price, the time is not far distant 
when such a van can be sold at a very moderate price, say from £300 
to £350, without tires or batteries, and the tendency will probably 
be towards the sale of such carriages outright to users, the sale being 
coupled with a contract for maintenance together with the use of 
tires and batteries upon loan; such a system will appeal to the user, 
as the capital outlay will be small, and he will have the security of 
the maintenance contract against unknown expenditure on upkeep. 

The omnibus of the future will not, in my opinion, be electrically 
driven. The conditions are by no means those in which the accumu- 
lator car is likely to be successful. The constant and erratic stopping 


and starting, often upon hills, and the heavy weight of body and. 


passengers, are quite against it. If the accumulator passenger tram- 
car running upon rails has been unsuccessful in the past, it is only 
reasonable to conclude, baving regard to the expense of tires and 
the increased consumption of energy, that it will be even less 
successful on the common roads. 

The hackney cab constitutes another very difficult problem, and I 
think it will still be a long time before any self-propelled carriage 
will be commercially successful in this field. Any discussion on 

this subject is bound to centre itself on the question of costs, and I 
do not believe that sufficient experience has been gained in the 
practical operation of automobile cabs for a sound opinion to be 
forthcoming. Town ambulance work is so essentially the province 
of the electric car that I may be forgiven the mention of such a 
limited field. In this case every advantage of the electric carriage 
plays an important part, while its disadvantages have little or no 
effect. The only necessity is a proper organisation to deal with 
the carriages, and this may already be said to exist in its best form 
in connection with the fire brigades which have reached such a high 
pitch of excellence in most of our cities. There would be no diffi- 
culty in rendering every fireman and every police constable an 
efficient driver. 

It is unnecessary to say much with regard to the automobile of 
the futare which is to take the place of the smart horse-drawn 
carriage. In my opinion this will, without doubt, remain electric- 
ally driven. It is probable that, in cases where only one carriage 
can be afforded, the petrol car will always be in demand ; but when 
two automobiles can be kept, it is more tban probable that the elec- 
tric carriage will be universally adopted for purely town use. The 


petrol car is not likely to become the carriage for shopping, calling, 
theatre or night use. 


There remains to be considered one very important field of the 
future. What automobile is to take the place of the single-horse 
brougham? The average medical man cannot afford to pay more 
than £250 or £300 a year for the use of a carriage, including the 
driver. I donot think that any automobile which the smart doctor 
leaves standing outside the doors of his fashionable patients could 
be let out to him at less than £325 а year. Is this a prohibitive 
figure, considering the advantages which a business man would 
receive by the increased speed of his carriage, and, as a con- 
aot the larger amount of time he could give to his professional 
work ? 


NOTES, - 


(Continued from page 488.) 


Infection of Laboratories by Radium.— We recently 
drew attention to the experience recorded by Mr. Е. Soddy at 
Glasgow University, of the persistence of radium emanation in 
apparatus and rooms in which it has been used. Mr. A. B. Eve, of 
McGill University, Montreal, in a letter to Nature of 10th inst, 
relates a similar experience. The attempt to make electroscopes 
with a very small natural leak resulted in total failure in the 
physics building of the University, the rate of discharge of carefully 
made instruments being 60 to 100 times as large as bad been obtained 
two years previously in the same building. It was proved tbat the 
iusulation of the electroscopes was not defective, and eventually 
the trouble was traced to the radio-activity of the materials from 
which the electroscope was made. Practically the whole of the 
apparatus and materials in the laboratory were infected with excited 
activity. The difficulty was overcome by making electrosoopes in 
the chemistry building, using materials which had never been in 
the physics building. Mr. Eve goes on to show that if the supply 
of emanation were arrested, the activity already deposited would 
go on increasing for two or three years, and then slowly decay ; but 
if the supply were maintained constant, theactivity would increase 
“ for the next hundred years or so." No serious difficulty need be 
A as except in the case of electroscopes with a very smali 
eak. 


Electro-Harmonic Society.—To-night the last Smoking 
Concert of the season is to be held at the King's Hall, Holborn 
Restaurant, commencing as usualat 8 o'clock Mr. James Swin- 
burne will be in the chair. The programme includes vocal music 
by Mesers. Chas. Baunders and Alexander Tucker ; a pianoforte solo 
by Mr. Alfred E. Izard, and instrumental music by the orchestra, 
with violin solos by Mr. T. E. Gatehouse. Humorous recitations 
will be rendered by Mr. W. G. Churcher, humorous sketches by Mr. 
Fred. Chester, and musical sketches by Mr. Barclay Gammon. Mr. 
W. E. Lane, the hon. secretary, asks us to announce that ali com- 
munications regarding the Society should in future be addressed to 
him at Finsbury Pavement House, Е.О. 


Municipal Authorities and the Power Schemes. 
On Monday, Mr. Cornwall, chairman of the London County Council, 
presided over a conference of representatives of tbe County 
Council and of the City Corporation and metropolitan 
borough councils. The following resolution was passed unani- 
mously:—" That this conference of the London County Council 
and metropolitan borough councils is of opinion that, in the 
interests of the metropolis, the whole of the Electric Supply Bills 
now before Parliament should be strenuously opposed." 


Municipalities and Motor-’Buses.—It is reported that 
a conference of municipal tramway authorities was held on Monday 
in London, when it was reported that the Midland Railway Co. 
bad agreed with the Liverpool and Bradford Corporations to insert 
clauses limiting the running of motor-omnibuses to routes beginning 
or ending at one of the company’s railway stations. Efforts are to 
be made to secure the insertion of similar or extended clauses in 
several Railway Bills. 


Is the Steam Locomotive Doomed ?—“ Is the steam 
locomotive doomed ? Will not every steam locomotive now in 
operation soon be consigned to the scrap heap? Will not loco- 
motive works have to go out of business or turn their energies in 
other directions, such, possibly, as the building of electric loco- 
motives? How many times these questions have been asked of 
late, and how often attempts have been made to answer them. Of 
course, no general answer can be made to any such questions, but 
for some time to come the problem will be mainly one of dollars 
and cents, and while the electric locomotive will find plenty of 
work to do, the steam locomotive wil), we believe, hold its own over 
the greater part of the railway systems of this country. That this 
opinion is held by prominent railway engineers has been shown by 
some recent large orders for steam locomotives. The Baltimore and 
Ohio Railroad Co. has just authorised the purchase of 250 steam 
locomotives ; 175 of these are locomotives of the largest size, 35 are 
modern passenger locomotives. This company evidently expecta to 
use steam locomotives for а time, at least, although it was the first 
road to employ the electric locomotive for hauling standard pas- 
senger and freight trains.” — New York Electrical Review. 


Appointments Vacant.—Two engineer's fitters for 
Camberwell (45s.), 
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OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to readers of 
ErLzoTBRICAL Review posted as to their movements. : 


Central Station Engineers.—The E.L. and Tramways 
Committee of Rotherham T.O. has recommended that the borough 
electrical engineer, Mr. EDwaRD Cross, be appointed borough elec- 
trical engineer and general tramways manager at a salary of £350, 
and that a traffic superintendent be appointed at a salary of £130 

a year. On Friday, sitting in Committee, the T.C. adopted both 
recommendations. 

The Grimeby Т.С. has increased the salary of Mr. BHANNON from 
£150 to £175 per annum, and that of Mr. Hosron from £120 to 
£150. 

The Islington B.C. has appointed Mr. T. MaRGABY, senior mains 
engineer, to superintend the mains work on probation for six months, 
at a salary of £180 per annum. | 

Мт. Garr Evans, engineer-in-charge at the Leeds Electricity 
Works, has left to take up a post of tub-station superintendent 
under the Metropolitan Electric Railway Co., London. On his 
departure, Mr. Evans was presented by the staff with a handsome 

it-bag. | . 
5 Mr. b. A. Mason has been appointed to the position of electrical 
superintendent of the Croydon Electricity Works. 

Last Saturday week Mr. HERBERT PATTINSON celebrated the 
completion of his term of apprenticeship under the St. Helens Oor- 
poration electric light and power department by giving а social 
evening and supper to his frier ds and the engineers, foremen, an1 
workpeople of the works. In the absenoe of Mr. Hollingsworth, 

the chief of the department, the chair was taken by Mr. Mayne, 
works superintendent. | 
Phe Hanley T.C. has granted an honorarium of 20 guineas to Mr. 
W. ADAMS in respect of extra work whilst in charge of the Blec- 
tricity Works pending the appointment of Mr. Yeaman, electrical 
eer. > | : 
a E. F. Cox bas. resigned his position as chief assistant at ihe 
Hamilton Electricity Works, and has taken up his duties at Wishaw, 


Tramway Officials.— On Thursday last week the staff 
and employés of the Sheerness and District Electric Power and 
Traction Co. presented Mr. P. A. YAPP, the retiring manager, with 
a gold-mounted umbrella and a silver cigarette case. The presenta- 
tion was mado by Mr. W. Hughes, the chief inspector and senior 
. member of the staff. Mr. Yapp has left to take up the post of 
. manager of the Warwick and. Leamington Electrical Co., Ltd. 

The Perth T.C. has appointed Mr. JOHN LAMBERT, electrical engi- 
heer, as manager of the electric tramway 8. 


General.—Mr. H. B. Price, lately chief assistant elec- 
trical engineer to the Southend-on-Sea Corporation, bas joined the 
staff of the Brush Co, and will shortly open а branch office for 

hem in Ireland. | 
f On 16th inst, at Bt. George's Church, Hanover Square, Mr. 
Manconr was married to the Hon. Beatrice O'Brien, daughter of 
the late Lord Inchiquin and of Ellen Lady Inchiquin. The bride- 
groom was attended by his brother, Mr. Alphonse Marconi, as best 
. man. Among those present were :—Lord and Lady Kelvin, Sir 
Charles and Lady Evan-Smitb, and Mr. and Mrs. Henniker Heaton. 
Later Mr. and the Hon. Mrs. Marconi left for Dromoland, Lord 
Inchiquin's place in Ireland. On the 25th inst. they sail for America. 
Mr. W. ARTHUR Kn announces а чы = асе 5 
to devote, at an early date, the Whole o is time 8 practice as 
‚ 8 зе 3 (electrical and mechanical), at Edinburgh 
Life Buildings, 122—128, St. Vincent Street, Glasgow. Mr. Ker 
has, for the last few vears, been general manager for Messrs. 
Paterson, Cooper & Co., Ltd., and he has had 25 years’ experience 
in mechanical and electrical engineering with such firms as the 
Fairfield Shipbuilding and Engineering Oo., Ltd., Easton, Anderson 
and Goolden, and W. H. Allen & Oo. Owing to the re-building of 
the above premises, Mr. Кег# address, until May 28th, will be 
lla Works, Paisley. 
Pir. H. M. б монт is about to leave for Egypt on a business 
tour, which will occupy several months, and all communications 
-from the trade will be sent on to him if addressed to 70, Oanfield 
Gardens, Finchley Road, N.W. 


Obituary. —Mr. LAWRENCE MANSERGB, late manager of | 


the Keighley Tramways, died suddenly on Saturday at the age of 


69 years. 

dn 18th inst. the death occurred, at Bristol, of Mr. ALFRED C. 
PENNELL, telegraph superintendent, who entered the service of the 
old Electric and International Co. in 1863. 
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NEW COMPANIES REGISTERED. 


ctric Safety Appliances Co., Ltd. (83,864).—This com- 
жо registered A Walch 9th, with a capital of £2,000 in 21 sheres (800 
founders’), to adopt an agreement with J. W. Manley, to acquire the benefit of 
a certain invention relating to apparatus for use on electric circuits, to turn to 
samo to account and to manufacture and deal in electrical ap liances, &c. The 
first subsoribers (each with one share) are:—J. M. Manley, Eldon Street House, 
Eldon Street, E.C. ; Н. Gordon, 82, Brownlow Road, Harringay. gentleman; W. 
Lake, 48, Warham Road, Harringay, gentleman; W. Field, Cravencot, Victoria 
Road, New Barnet, clerk ; A: Wood, 4, Cavendish Gardens, Ilford, manager; 
E. Wallis, 942, Blackstook Road, Highbury, N., clerk; and -F. W. Griffith, 19, 
Elgin Avenue, W., clerk. No initial public issue. The number of directors is 
not to be leas than two nor more than four; the first are J. W. Manley and E. F. 
Daye. Registered office, Eldon Street House, Eldon Street, E. O. 


National Carbide Co., Ltd. (83,881)—This company was 
registered on March Ist, with a capital of £50,000 in £1 shares (5,000 preference, 
85,000 ordinary and 10,000 as may be decided), to adopt an agreement with the 
Mann George Depots, Ltd., to undertake the industrial, experimental and com- 
mercial exploitation of any, or any of the chemical] and electro-chemical pro- 
cesses now known, or hereafter to become known, and the manufacture, 

urchase and sale of all products and apparatus relating thereto, and particu- 
arly the manufacture, puichase and sale of carbide of calcium and kindred 
products and the primary materials therefor (especially oxide of caloium), to 
manufacture and deal ір electro-ohemical products and apparatus and electrical 
or mechanical plant, to carry on business as clectricians and engineers, &0. 
The first subscribers (each with one share) are :—H. L. Pugh, 23, Lime Street, 
E.C. coal merchant; C. Bingham, 11, Queen Victoria Street, E.C., calcium 
carbide merchant; C. L. Pettit, 28, Lime Street, E.C., secretary; C. J. Burr, 
The Laurels, 32, Hornsey Rise, N., gentleman ; C. 8. Crow, 24, Harpenden Road, 
West Norwood, clerk; G. P. Cawston, 16, Forest Drive West, Leytonstone, 
accountant; and A. J. Stringer, 1, Byrne Road, Balham, B. W., clerk. No initial 
public issue. The number of directors is not to be less than two nor more than’ 
seven; the subsoribers are to appoint the first; qualification, £100; remunera- 
tion as fixed by the company. The company may at any time enter into an 
agreement with the Cordoba Light and Power Co. (incorporated under the laws 
of the State of Maine, U. S.A.), and may thereby confer on that company the 
right to appoint one director. . Registered office, 11, Queen Victoria Street, Е.С. 


Folkestone District Electric Light and Power Co., Ltd, 
(88,539).—This company was registered on March 8th, with a capital of £50,000 
in £1 shares (25,000 6 per cent. cumulative preference) to acquire the business of 
a supplier of electricity carried on by C. P. D. Payer, at Folkestone, with al) or. 
any o! the assets and liabilities of the said vendor in connection therewith, and 
to carry on the business of generators, accumulators, purchasers and suppliers 
of electricity for light, heat, and power or otberwise, electricians, mechanioal 
and electrical engineers, &o. The first subscribers (each with one share) are :— 
C. P. D. Payer, 20, Rendezvous Street, Folkestone, auctioneer; J. H. Waite, 
51, Tontine Street, Folkestone, confectioner; J. Filmer, 4, Guildhall Street, 
Folkestone, licenced victualler; D. Flessati, 28, Rendezvous Street, Folke- 
stone, restaurant keeper; L. A. Brett, 22, Rendezvous Street, Folkestone, out- 
fitter ; E. G. Mann, 6, Dover Rosd, Folkestone, furniture dealer; and R. J. 
Stokes, 47, Bouverie Róad West, Folkestone, fruiterer. Minimum cash sub- 
scription, half the shares offered to the public. The number ot directors is nof 
to be less than three nor more than seven; the subscribers are to appoint the 
first; qualification, £200; remuneration of chairman, £100 per annum ; of other 
directors, £50 each per annum. 


Kuettner, MacDonnell & Cookson, Ltd. (83,948).—This com- 
pany was registered on March 18th, with & capital of £10,000 in £1 shares, to 
carry on the business of railway and tramway constructors, owners and workers, 
lift and motor manufacturers. electricians, electrical, mechanical, sanitary, 
mining, civil, consulting, advising, constructional, architectural, designing and 
general engineers, draughtsmen, machinists, fitters, founders, millwrights, 
smiths, wire drawers, metallurgists, rubber manufacturers, &с., and to adopt an 
agreement with B. Kuettner, S. G. MaoDonel, and B. Cookson. The first sub- 
scribers (each with one share) are :—B. Kuettner,8, Adam Street, Adelphi, W.C., 
engineer; S. G. MacDonel, 8, Adam Street, Adelphi, W.C., contractor; B. 
Cookson, 8, Adam Street, Adelphi, W.C., mining engineer; A. F. Clarkson, 9, 
Ironmonger Lane, Cheapside, E.O., solicitor ; H. Clarkson, 9, Ironmonger Lane, 
Cheapside, E.C., solicitor; Miss H. M. Bidwell, Alexandra Villa, London Street, 
Chertsey ; and S. C. Cain, 61, Stuart Street, Luton, clerk. Minimum cash sub- 
scription, seven shares, The number of directors is not to be more than five; 
the first sre B. Kuettner, В. G. MacDonel, and В. Cookson. Remaneration 
not ‘less than £150 per annum. Registered offices, 8, Adam Street, 
Adelphi, W.C. 


Hexham and District Electric Supply Co., Ltd. (83,869'.— 
This company was registered on March 10th, w th а capital of £90,000 in £5 
shares, to wld gh election for light, heat, power, traction and other urposes 
in the Urban District of Hexham, and the shes of Acomb, hoe, 
Hexham, West Quarter and Warden, ail in Northumberland, to acquire a 
transfer of the rights and powers granted to E. P. Harvey, of Richmond, 
Surrey, by the Hexham Electrio Lighting Order, 1904, to adopt an agreement 
with the said E. P. Harvey, &c. The first subscribers (each with one ‘share) 
are:—J. E. Tully, West Quarter, Hexham, shipowner; J. O. Scott, Oaklands, 
Riding Mill, shipowner ; J. Gibson, Burn Brae, Hexham, solicitor; W. Hall,9, 
Priors Terrace, Tynemouth, electrical engineer ; С. W. Todd, Prudential Build- 
ings, Newcastle-on-Tyne, stockbroker; J. H. Barker, 2, Colling wood Street, 
Newcastle-on-Tyne, engineer; and A. Gregory. Prudential Buildings, New- 
castle-on-Tyne, stockbroker. Minimum cash subscription, 1,000 shares. The 
number of directors is not to be less than three nor more than five; the first 
are J. E. Tully, J. О. Scott, J. Gibson and W. Ball; qualification, £250 
remuneration (except managing director) as fixed by the company. Registered 


. office, Bank Chambers, Hexham. 
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|. OFFICIAL RETURNS OF ELECTRICAL 


COMPANIES. 


Kent Electric Power күсе; Ltd. (72,742).—А mortgage 
or charge dated February 14th, ‚ to secure £4,275, has been registered. Pro- 
perty charged: Debenture stock of the Kent Electric Power Со. to the nomina 

amount of £5,700, and instalments due in respect of sale thereof and the com- 
pany's undertaking and горо, present and future, including uncalled 
capital. Holders: Hon. Jobn . Lubbock and G. C. Curtis, both of 15, Lom. 
bard Street, E.C. | 


Kroeger Light Cure and Electric Therapeutic Institutes, 
Ltd. (79,945).—Particulars of £1,000 debentures, created by resolutions of 
February 18th, 1905, charged on the bari eA undertaking and property, pre- 
gent and future, including uncalled capital, have been filed pursuant to Sec. 14 


(J) of the Companies’ Act, 1900. No trustees. 


Gardner Electric Drill and Hammer Co., Ltd. (66.796) — 
This company's annual return was filled on December h, when the entire 
capital of £40,000 in £1 shares had been taken up. £1 per share had been called 
up on 2,000 shares, resulting in the receipt of £2,000, 88,000 shares are considered 


as fully paid. No mortgages or charges. 


Perth Electric Lighting Co., Ltd. (55,898).—This company's 
annual return, made up to February Srd, has been filed. e capital is 41,000 
in £1 shares, of which 7 have been taken up. No calls have been made. No 
mortgages or charges, 


Gloucestershire Electric Power Syndicate, Ltd. (73,184).— 
Issue, on February 22nd, of £850 debentures, part of series created same date 
to secure £1,500, charged on the . undertaking and property, present 
and future, including uncalled capital. olders: Н. С. Smith, 222, Ditchling 
Road, Brighton; N. $. W. Brady, 7, 8t. Helens Place, E.C.; D. MacKinnon, 28, 
Great Winchester Street, E.C.; Bir James Mackay, G.C.M.G., K.C.I.E., 9, 
Throgmorton Avenue, E. C.; Sir George 8. Mackenzie, K.C.M.H., C.B., and S, 
Hall, 25, Great Winchester Street, E.C.; Sir William Н. Marling, Bart., and 
W.J. P. Marling, Rtanley Park, Stroud, Glos. ; G. L. Addenbrooke, 63, Victoria 
Street, S. W.; Е. Winterbotham, 5, Rowcroft, Stroud: P. Still 15, Cadogan 
Gardene,8.W.; and C. Bathurst, jun., 8, Stone Buildings. Lincoln's Inn W. C. 
No trustees, 
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Adams-Randall Telephone Patents Co., Ltd. (61,457).—This 
company's annual return was filed on February 6th, when 60,000 ordinary end 
7,951 preference shares had been taken up out of a nominal cepital of £60,000 
in 60,000 ordinary and 10,000 preference shares of £1 each. £1 yer share has 
been called ор on 7,251 preference and 7 ordina 
of £7,258. 49,098 ordinary shares are conside 
charges: £10,000. 


St. Austell and District Electric Lighting and Power Co., 
Ltd. (66,882).--Itsae, on February 15th, of £600 debentures, part of series created 
June 1st, 1904, to secure £2,000, charged on the company’s undertaking and pro- 
perty, present and future, including uncalledcapital. No trustees. No previous 
issue of same series. 


Universal Telephone and Electrical Co., Ltd. (68,317).— 
This company's annual return was filed on February 24nd, when 400 ordinary 
and 400 founders” shares had been taken up out of a nominal capital of £10,400 
in 2,000 ordinary shares of £5 cach and 400 founders’ shares of 21 cach. £2 10s. 
per share has been called up on 400 ordinary shares, resulting in the receipt of 
zu ,000. £400 is considered as paid on 400 founders’ shares. 
charges. 


Morley Electrical Engineering Co., Ltd. (52,358). —Тһів 
company's annual return was filed on February 24th, when 1,524 shares bad been 
taken up out of a nominal capital of £5,000 in 5,000 shares of £1 eacb. £504 has 
been received, and £1,020 is considered as paid. Mortgages and charges: 
£1,000 


"Langdon-Davies Motor Co., Lid., Southwark (83, 306).— £5,000 
debentures, created February 8th and dated February 20th, 1905, charged on the 
company’s undertaking and Ро rty, present and future, 8 uncalled 
capital, have been registere о trustees. (These debentures are issued in 
exchange for debentures for a like amount issued by the vendor company.) 


Bastian Meter Co., Ltd. (53,304) — Re-issue, on February 24th, 
of £100 debentures, part of series created by resolutions of April 29nj, May 
98га and June 10th, 1901, to secure £6,000, charged on certain land and premises 
kcown as Bartholcmew Villas, Kentish Town, and the company’s other assets, 
present and future, including uncalled capital. Trustees: H. A. Saunders, 
Chesterfield, and D. J. Cowles, Manor House, Felixstowe. Previously issued 
of same series: £5,450, 


Kent Electric Power Syndicate Ltd. (78,742) —А memo- 
5 p e in fall of a charge dated April tb, 1004, securing £1,000, 
as been file 


shares, resulting in the receipt 
as fully paid. Mortgsges and 


No mortgages or 


ELECTRICITY SUPPLY ACCOUNTS. 


Тнв annual return of the L.C.O, dealing 
with the accounts of the electricity supply 
uidertakings established in the Oounty of 
London, for the year ending December 31st, 
1903, and March 31st, 1904, respectively, has just been issued. 

The pamphlet contains a large amount of really valuable informa- 
tion, as to which want of space prevents us from publishing more 
than a brief extract. 

At the date of the return, 16 local authorities and 13 companies 
possessed statutory powers of supply. Of the above, one local 
authority (Bethnal Green) had a scheme in progress; a second 
(Marylebone) has entered into a working agreement with а com- 
pany, pending the completion of its own generating plant; and a 
third (Stoke Newington) takes asupply in bulk from a neighbouring 
borough. 

During the year, the Orystali,Palace District Electric Supply Co. 
was acquired by a neighbouring company, and the North-West 
London Electric Supply Co. (which operated without statutory 
powers) has, since the report was issued, been absorbed by the 


+ 


L.C.C. 
Statistics. 


— 


Altogether the local authorities, with a total capacity of 
32,369 xw. of plant, supplied some 28 million unite, with an 
average load factor of 16°73. The companies, with 107,386 xw. 
installed, sold some 86 million units, their aversge lcad factor 
being 13°78. 

The equivalent number of 8-c P. lamps connected in the case of 
the local authorities and companies were 1,211,583 and 4,553,965 
respectively ; public arc and incandescent lamps were 3,491 and 
2,744, and 1,780 and 197 respectively. 

The returns fof motors connected, are unfortunately incomplete, 

The respective percentage of gross profit to net capital expendi- 
ture (averaged) was in the case of the local authorities 6:53, and 
companies, 7:29. In the same order, interest and dividends paid 
and accrued, amounted to 3 30 per cent. and 5:97 per cent.. leaving 
surpluses of £90,850 and £176,009 respectively. 

From tbese sums (1) the localauthorities contributed £50,028 
(1:78 per cent.) to redemption of loans, £14,067 (:50 per cent.) to 
renewale, £32,392 to reserve, and in the case of two authorities, 
met deficits by drawing from the rates to the extent of 27,242; (2) 
the companies provided £162,473 principally for renewals (or 1*0 
per cent,), and £4,000 to reserve. 

Tbe total capital expenditure of the local authorities and com- 
panies was £3,115,612, and £12,5906,963 respectively; the net 
capital expenditure being £2,917,356 and E11, 400,937 respectively. 


Ws have previously dealt at some length 
The with the financial returns of these London com- 


London panies for the year ending December 31st last, 
Supply in oar "City Notes" The leading data there 
Companies. given are tabulated below, together with the 


average coste. 

During the year the City of London and Oharing Oros 
Oo.’s have greatly increased their outputs; in the case of 
the latter, the City section bids fair to outstrip its sister 
(West End) undertaking, and both it and the City of London Co. 
stand well in regard to working costa. 

The Metropolitan Co., with a largely reduced capital, continues 
to supply the Marylebone area, under an agreement which terminates 
when the Borough Council is in a position to meet its own require- 
mentes The company's Sardinia Street generating station has been 
replaced during the year by a large sub-station at Fisher Street— 
the generating costs show a substantial drop of over £12,000 in 
total during the year, although the revenue is up, some £25,000. 

The London Electric Supply Oo. has achieved noteworthy results 
in economical costs, this being due to increased output (some 
6,400,000 units) largely contributed to by the traction supply 
taken by the L.C.C. tramways, and by improvements in plant. 

The Bt. James' and Westminster Co.'s also report favourably on 
the year's working. These companies jointly run the Central Elec- 
trio Supply Co., from which they have drawn bulk supplies during 
the year to the extent of some 6,000,000 units. The results obtained 
by the several companies are as follows:— 


St. James' and | City of London Charing Cross (West-End and Weatminster Metropolitan London 
"— Pall Mall Elec- | Electric Lighting City) Electricity Supply Co. Electrio Supply | Electric Supply Electrio Supply 
tric Light Co. Co. West-End. City. ` Corporation. Co. Corporation 
Total capital expended  ... £438,326 £2,093,065 £981,088 £1,186,631 £1,015,480 £1,539,582 £1,022,770 
Total number of units sold 7,660,587 17,624,110 8,604,149 7,951,737 14,519,764 15,332,839 10,531,785 
Equiv. 8· C. r. lamps connected 278,889 727,961 409,663 301,081 ^ 711,679 913,000 258,682 
Gross revenue с £120,809 £255,087 £125,553 £80,868 £248,131 £306,540 £118,395 
Per unit - к 3'794. 3484. 3:54. 2 64d 4'11d. 4 83d. 2°70d. 
Gross expenditare .. £80,400 £112,719 £74,586 £47,594 £157,470 £149,703 £53,062 
Per unit o 2:524. 1`53а. 2:084. 1:564. 2:604. 2:364. 1:214. 
Gross profit ... | £40,409 £142,368 £50,967 £33,274 £90,661 £156,837 £65,333 
local authority in whose area it was situated. Yet another company CITY NOTES. 
supplies energy under a concession, to the Corporation Markets at 
West Smithfield. „* 
Certain portions of Westminster, Chelsea, Holborn and Wool wich Tux Financial Times of the 21st inst., states 
form the only areas in the county for which no statutory powers of British that the recent rise in the value of British 


supply have been granted. 

An interesting table shows the extent to which competition bas 
been authorised by Parliamen? in the various areas, and a further 
one shows that the local authorities obtained & lower price per unit 
for private supply than the companies, but a higher price for public 
lighting; although for the latter the companies only supplied 4 per 
cent. of their outpat, compared with 25 per cent. in the case of the 
local authorities. 

As in the previous return, six local authorities were operating 
refuse destructors in conjunction with their generating stations. 


Westinghouse Westinghouse shares is due to an agreement 
Electric and having been arrived at for the amalgamation of 
Manufacturing the company with the Armstrong-Whitworth 
Company. Co. Contradictions of the rumour have since 
been published, and, so far as we ourselves have 
been able to make inquiries, we find the present statement of a 
Westinghouse-Armstrong- Whitworth amalgamation to be devoid of 
all foundation. It is noteworthy, however, that this is not tbe first 
amalgamation rumour that has recently obtained currency regard- 
ing the British Westinghouse Co. 
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Hove Electric Lighting Co. 


Enn annual meeting Мез held on Thursday of last week, Colonel 
A. J. Filgate, Б.Е, ding. 

In he oor the adoption of the report, the CHAIRMAN said that, 
although the progress of the business during the t year had not 
been so large as in recent years, considering the dull season at Hove 
and Brighton, he did not think they had any reason to be dis- 
satisfied with the result of the working of the undertaking. There 
had been a considerable reduction in the capital expenditure, the 
total outlay during the year having amounted to £5,018 as com- 
pared with 250,610 in 1903. The new generating station was now 
well equipped, end they would be able to meet a considerable 
expansion of the business without having to face apy large capital 
outlay on plant and machinery. They had added 1,163 yards to 
their mains during the year, and the total length at the end of the 
- year was 19 miles 996 yards. They were contemplating the intro- 
duction of a system under which they proposed to advance the 
money needed for wiring small premises, the cost being repayable 
by instalments. The number of houses on the system at the end of 
the year was 1, 296, an increase during the year of 88 houses, The 
lamps and motors connected reached the equivalent of 82,968 8-0 P. 
lamps as against 77,366 at the end of 1903—an increase of 5,602, 
which was the smallest increase they had had for many years. The 
units sold to customers amounted to 820,781 against 779,985 in 1903, 
an increase of 40,796 units. The gross r.venue for the year 
amounted to £19,996 compared with £19,035 in 1903, an increase 
of £961. The revenue expenditure had increased by £368, having 
amounted to £8,188 as compared with £7,820. The net revenue 
amounted to £11,807, an increase of £593. Considering the general 
alackness of the season, that result could not be considered unsatis- 
factory. They recommended the shareholders to place £3,0CO to 
the reserve account, which would increase that fund to £35,326, and 
to pay a final dividend for the half-year at the rate of 10 per cent., 
making, with the interim dividend, 84 per cent. for the year, and 
to carry forward the balance of £1,087. Considering the heavy 
sum they had had to expend on the new generating station and the 
past unfavourable season, he thought that the result must meet with 
the approval of the shareholders, They were now in a position to 
cope with a considerable addition to their works, which was likely to 
prove remunerative. They had not had good times of late, but 
they might expect the pendulum to swing in their favour at no dis- 
tant date. The Lusiness continued to expand gradually. On the 
Oth inst. their customers had increased to 1,254, and the lamps and 
motors to the equivalent of 83,953 8 O.. lamps, ard those 
figures pointed to & satisfactory increase of business when better 
times came. 

Col. H. Woon seccnéed the motion, and the report was adopted. 


—— 


Mersey Railway Co. 


Tum report for the half-year ended December, 1904, says that the 
train mileage run was 415,625 miles as compared with 401,046 
during the corresponding six months of 1903. The number of 
passengers conveyed was 4,657,876, as against 4,153,777 for the 
corresponding pericd of 1903, exclusive of season ticket-holders. 
The total receipts from all sources have been £41,789, as compared 
with £37,958 for the corresponding period of 1903. The working 
expenses, exclusive of the exceptional charges for pumping, 
ventilation and lifts, have been £29,029, equal to 69:17 per cent., as 
against £28,204, equal to 75°50 for the corresponding six months. 
These exceptional charges for pumping, ventilation, and hydraulic 
lifte, for the past balf-year amounted to £3 854, equal to 9 22 per 
cent., as com d with £4,237, or at the rate of 11:34 per cent. for 
the corresponding period of 1903. Attention is directed to the fact 
that the steady increase in the passenger traffic continues. 

The meeting of the company was held yesterday (Thursday). 


Northern Counties Electricity Supply Co. 


Tum annual meeting was held on the 10th inst., at Newcastle-upon- 
Tyne, Mr. John D. Milburn presiding. 

The Снзтаман, in moving the adoption of the report, stated that 
the company was making satisfactory progress, and, in addition to 
the figures given in the report, mentioned that during January and 
February of the current year, 189,616 more units had been sold 
than in the verd dap. months of last year. It had to be 
remembered that they were not only a lighting company, but a 
power company with excellent prospects in certain directions. 
Whatever the in their supply of energy had been in the 
year jast closed, the directors anticipated that it would be still 
greater during the current financial year. In order to prevent over- 
lapping and undué competition, they had entered into an agreement 

th the Newcastle-apon-Tyne Electric Supply Oo., for the working 
of the northern fields; the area south of the Blyth Urban 
District was to be worked by the Newcastle Supply Co., who had 
taken over by lease, or otherwise, the works which the Northern 
Counties Co. had already established therein, and those north of 
Biytb, including Ashin » Bedlington, Morpeth, &., would be 
left exclusively to the Northern Counties Oo. Owing to the fall of 
the Pank rate and improving trade, the Money Market being now 
more favourable for the issue of debentures, they proposed, uring 
the present financial year, to offer the debentures, or a portion o 
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them, to the shareholders, at a fair rate of interest (say 44 per cent.), 

and there being a balance of shares of the second issue of £50,000 

not yet taken up (14,537 in number), they proposed to offer these 

forthwith to the shareholders, in ratio to their present holdings. 
'The report was adopted. 


Harrow Electric Light and Power Co. 


Tun report to December, 1904, shows a continued improvement in 
the working results and in the financial position. Customers have 


had a reduction in price, which has been no inconsiderable one, as 


shown by a comparison of the average price obtained in the two 
years—namely, 6:250. in 1904 as against 7 28d. in 1903, or nearly 14 
per cent. reduction.. Notwithstanding this the revenue account shows 
a surplus of £3,100 carried to net revenue account. After adding 
£388 brought forward from 1903 and paying debenture and other 
interest, and the interim dividend on preference shares, £2,601 
remains. It has been decided to transfer to depreciation account 
£944, and to recommend the payment of final preference dividend 
equal to £366, and a dividend on ordinary shares at 4 per cent , 
£1,052, leaving a balance of £239 to carry forward. 


The growth of consumption has responded to the reduction in price, the 
number of new lamps being 8,881 against 1,769%n 19C3, and the number of units 
consumed having increased by 30, to a total of 259,33, The working ex- 

nses again show & reduction ; the works costs to 1°664. per unit against 1:874. 
in 1908, апа 2:244. in 1902. The total costs amount to 261d. per unit in 1904, 
against 2:874. in 1908 and 8:434. in 1902, A considerable sum, amounting to 
£4,745 2s. 9d., has been spent on capital account, for condenser and super- 
heaters (which were in use only partially towards the end of the year, во that 
the full benefit of the plant will not be felt until the ensuing year) as well as 
for additional mains, meters, &c. The directors issued fresh capital during the 
year to the extent of £1,910, which they consider sufficient for present require- 
menta. 


There are now 773 consumers, an increate of 128 on the year. 


The meeting was held at Harrow on March 9th. Mr. J. N. 
Втслвт, who presided, said that the board anticipated that in consc- 
quence of the reduction in the rate there would be a diminution in 
the profits of the revenue account; that diminution amounted to 
less than they anticipated, the net revenue being only £144 less 
than the previons year. At last the directors were able to report that 
the back depreciation account had been wiped out, and the balance- 
sheet was no longer disfigured by a note in connection with this 
matter, the amount of £944 having been written off out of the profits 
of the year to the depreciation account. In the item of coal, the 
total cost for producing the larger amount of electricity was £27 
less than for producing the smaller quantity in the previous year. 
They might confidently hope that this year, when they had the 
advantage of the superheaters and the condenser during the greater 
part of the year, there would be a still further reduction of cost per 
unit. The directors were greatly encouraged at the success of the 
reduction in rates, and hoped that they might be able, at an early 
opportunity, to offer the consumers a sti'l further reduction. An 
arrangement had been made with Mr. E. Rowley Hill to continue 
as engineer and manager for a further period of three years. 

The report was adopted. 


Oldham, Ashton and Hyde Electric Tramway Co. 


Мв. GancEm presided last Friday at the annual meeting held at 
Hamilton House. In movipg the adoption of the report, which was 
abstracted on p. 456 of our last issue, he said he was sorry that the 
result of the year had not been quite as good as they had hoped, 
but it was almost entirely due to the very severe depression which 
had prevailed in the district practically throughout the whole of 
the year. They had oarried 126,000 passengers less, ard the total 
receipts were down by £1,100 as compared to the previous year. 
There had been a reduction in working expenses, but, of course, not 
in direct proportion to the reduction in the traffic receipts, because 
it was not possible to materially reduce the service in direct 
proportion to the falling off in passengers. The gross receipts were 
only £412 loss than in 1903, that being partly due to reduction in 
expenses, but mainly to the fact that in 1903 they had various 
exceptional circamstances which did not recur in 1904. An increase 
of £200 in the administration expen-es was almost entirely due to 
increase in rates and insurances. It was regrettable that the rate 
for third party int urances had somewhat increased, but they were 
endeavouring to meet that difficulty by a scheme of mutual 
insurance among the various tramway companies. The insurance 
companies had charged very high rates, so that it became impossible 
to effect insurances with them, and it was hoped by this 
scheme to reduce the amount payable. Whatever tt ey had to pay 
in fature would thus be the actual cost, and there would be no profits 
to be paid. The company had made an agreement with the Ashton 
pnd e for the supply of electricity. The original agreement 
expires in July next, and they had renewed it for fature years upon 
an improved scale which would mean economy. The company was 
almost entirely dependent apon the prospects of improved trade in 
the districts, and these were distinctly favourable. The distress 
had been t, and it was only in December that any real improve- 
ment set In, and it had been very fully maintai ed. The company 
had incurred some loss as the result of со yetition of other 
travelling facilities, The railways had yery much improved their 
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facilities having offered reduced fares, and the tramways between 
Manchester and Ashton had рож been electrified and were in а 
measure competing with the tramways of this company. Then the 
adjoining local authorities had also established tramway under- 
takings, and this fact had had an adverse bearing upon the receipts 
on certain of the company’s lines, though not to а severe extent. 
They had not yet been able to effect a satisfactory settlement of 
the agreement with Hyde and Stockport. The negotiations 
were pending, and it was hoped that some arrangement might be 
come to во as to render it unnecessary for the company to appeal to 
arbitration for a modification of the agreement. 

Mr. ATHERLEY JONES, K.O., M.P., seconded the motion, and it 
was carried unanimously. 

The retiring directors and auditors were re-elected. 


1908. 1904, 
M. Р. с. Rovr& MI es. M. F. C. 
6 8 9:6 Single line.. és ee " 6 8 96 
2 Б 0°4 Double line vs T ee 2 5 04 
9 1 0 9 1 0 
5,570,486 Number of passengers carried ` 6,445,291 
d Average receipts per passer ger. 147d. 
0°90d. Average expenditure per passenger 0:914. 
70°31 96 Proportion of expenses to receipt 71°85 96 
46 Number of cars in stock oe oe 46 


Perth Electrie Tramways Co. 


Тив report for the year ended December 31st, 1904, states that the 
groes receipts for the year amounted to £69,411, yielding a profit 
of £29,360, an increase of £6,389. From January 1st to March 10tb, 
1905, the gross receipts showed an increase of £1,208 compared with 
the same period of 1904. . 


After paying interest on the first and second debenture iesues, the sinking 
fund for first debenture stock, and the trustees’ fees, the balance standing to 
credit of profit and loss account is £14,181, which is carried to profit allocation 
account. To this sum is added the balance brought forward from last year— 
namely, £3,282—and £500 proportion of interest on guarantee deposit, making 
217,918, from which hasto be deducted £9,000 for preference dividends (paying 
all arrears to date) and £450 dividend-tax in Western Australia. The directors 

ropose to add £5,000 to reserve accouut. A balance of £3,468 is to be carried 

orward. The directors consider it prudent to now provide a cash reserve of 
£5,000 in addition to the reserve of stores and material. It is also desirable to 
provide a share capital redemption fund, and now that all arrears have been 
paid on the preference thares, the directors hope to be able not only to make 
both these provisions, but also to recominend a dividend on the ordinary shares 
‘at the end of the present financial year. During the past year about 1 mile was 
added to the track, making a little over 19 miles, and during January, 1906, the 
balance of the mileage authorised under the original Perth concession was 
completed, making the total track now in operation owned by the company 
nearly 23 miles, whilst 2} miles extra are being operated under contract. To 
meet the increasing demands for traffic accommodation, it is necessary for the 
company to again provide additional cars; five are required immediately, and 
delivery will be hastened so as to take advantage of the heavy traffic in the 
next hot season. The additions to the power plant are now rapidly approach- 
ing completion. А concession has been obtained for extending the system to 
North Perth, which will add about 1 mile. In addition to this, the company 
has made an agreement with the Victoria Park Council for leasing a tramline 
connecting the existing system with the growing suburban distriot of Victoria 
Park. The directors are, from time to time, invited by suburban authorities 
to extend into the suburbs, but they have only entertained such proposals as 
are manifestly to the advantage of the company. It is, however, a question 
whether this company should continue to make extensions or form a suburban 
company for the purpose, inviting the inhabitants of the respective suburbs 
to provide part of the necessary capital. The matter is engaging the considera- 
tion of the directors. | 


The meeting of the company was held yesterday (Thursday). 


Guildford Electricity Supply Co. 


Тнв report to December, 1904, shows that the company continues 
to make satisfactory progress, the gross receipts for the past year being 
£4,860 as against £3,897 for the year 1903. There is a balance on 
the revenue account of £1,848, after allowing £300 for deprecia- 
tion, £200 for preliminary expenses written off, £150 for payment 
of а further instalment on the suspense account for law costs, and 
£119 in respect of depreciation on free wiring plant. After making 
provision for dividend on preference shares, interest on debentures, 
Co., the net revenue account shows a balance of £439 for distribution. 
Out of thia a dividend is recommended at the rate of 3 per cent. for 
the year on tbe ordinary shares, which will require £404, thus 
leaving a balance of £35 to be carried forward. 


Cork Electric Tramways and Lighting Co. 


Тнв directors’ report for 1904 says that the receipts during the 
year were £45,149 and the expenses £28,124, leaving £17,025. 
After adding the balance brought forward from 1903, £705, and 
deducting interest on debentures, £4,302, £13,428 remained. £5,500 
was required for the preferred dividend; £543 was written off ; 
£1,000 was placed to reserve for depreciation and insurance; 5 per 
cent. dividend on ordinary shares amounted to £5,500, and £885 
4s. 11d. is carried to the revenue new account. 

The lighting and power business continues to show progress; 252 
additional consumers have been connected up during the year, being 
more than in any prevous year. The traffic receipts also are satis- 
factory, 100,000 more passengers being carried than in 1901, when 
there was no abnormal traffic such as that provided by the Exhibi- 
tion in 1902 and 1903. An action brought in respect of an accident 
to a passenger was decided against the company, £500 damages 
being awarded; this amount, with legal charges, bas been paid out 
of the insurance fund provided for such purposes. The capital 
expenditure during the year amounted to £10,347, which has been 
expended on cable extensions, connecting up additional consumers, 
and completion of the power station extensions. During the year 
additional debentures to the extent of £5,000 bad been issued. 
Thé 500 ordinary shares and 500 cumulative 5 per cent. 


preference shares, offered in January last at par and £102 respec- 
tively, were all applied for, the preference issue being largely over- 
subscribed. 

The meeting of the company was held at the offices, 83, Cannon 
Street, E.C., last Friday. 
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Traction. | Lighting and power. 
eg —————— — — —— ef ee 
E. iiig : | 2 g. c. p. lamps. 
vear. ш wY 26 „ 2 Sa, Og (Equivalent.) 
285 SE gel af 5 38 ppc 
© ~~ | з Н A 
í 55 E | B md ^8 Applied for. Connected 
111 ß ET 
1901 | 9:89 6.714.925 100 | 855,382 | 33 713 53,265 51,718 
*1902 | 9:89 | 7,038,972 . 1°02 895.412 88 | 895 56,265 55,832 
*1903 | 9.89 ] 6,353,823 1:00 919,672 85 ' 1,027 64,454 ^ 64,210 
1904 | 9°69 | 5,814, 1 


$75, 100 | 42,258 , 85. 1,279 14,305 78,837 


* Cork Exhibition held. 


British Insulated and Helsby Cables, Ltd. 


Tum report for the year ended December 31st, 1904, states that the 
profit amounts to £129,817 plusthe balance brought forward, £6,164, 
making a total of £135,082. From this have to be deducted :— 
Directors’ and debenture trustees’ fees, and remuneration to Works 
Committee, less directors’ fees receivable from other companies, 
£1,868 ; interest on debenture stock, £22,500 ; depreciation on build- 
inge, plant, machinery, &c., £21,000; transfer to ial reserve 
account, £8,500 ; transfer to detenture stock redemption account, 
£5,000 ; dividend on preference shares to December 31st, 1904, 
£30,000; interim dividend on o'dinary һһатев to June 30th, 1904, 
£20,000 = £108,868, leaving available for dividend a balance of 
£27,114. The directors recommend the payment of a further divi- 
dend of 4 per cent. on the ordinary shares (£20,000), making, with 
the interim dividend already paid, a total of 8 cent. for the 
year, carrying forward to next account a balance of £7,114. During 
the past year the volame of trade has been large, but competition 
still continues very keen. Under these circumstances, the directors 
consider the result of the year’s working satisfactory. A further 
sum of £8,500 has been added to the special reserve account. The 
additions to net plant and machinery, &c, during the year at the 
Prescot, Helsby and Liverpool Works, have been necessitated in 
order to facilitate the company's business and widen the scope of 
its operations. ^. 


Brompton and Kensington Electricity Supply Ce. 


Тнв annual meeting was held on Tuesday of last week at Winchester 
House, Mr. H. Ramie Beeton presiding. 

The Снлтвмаи, in proposing the adoption of the report, said that 
the works cost and the selling price for the past year were both the 
lowest in the company’s history, whilst the load factor was more 
favourable than ever before. Unhappily rates and taxes continued 
to advance, and represented at present about 10 per cent. of the 
earnings and 15 per cent. of the divisible profits. It was satis- 
factory to note that their power load, though small, had doubled in 
the 12 months, For the first time in their history the net profits 
had ceased to show an increase, and showed a slight decrease, which 
was due to their having reduced their price, by which consumers 
had benefited to the extent of upwards of £4,000. The average 
price charged by the company during the past year had been 4 49d. 
per unit, as compared with 4°96d. per unit for the previous year, 
and that difference of nearly àd. on the units sold represented a 
loss of about £5,000 of gross income, which the saving in the cost 
production had reduced to about £4,000 of net income. The board 
had already made a further reduction in price on certain classes of 
lighting, commencing on January 1st last, and it was their intention 
to extend this reduction in future, believing, as they did, that the 
interests of the sbareholders would be best served by supplying 
electric light, heat and power at tbe lowest price possible under the 
burdens imposed upon them by Parliament, and having regard to 
the nature of the demand in their area at the present time. In this 
connection he would like to make a few observations in regard to 
the position of the Metropolitan Supply companies in general, and 
of this company in particular, and of the duties of Parliament at 
the present stage of the electric lighting industry in London. 
When this company commenced operations, now 15 years ago, 
the conditions which prevailed were, of course, very different from 
those existing to-day, and Parliament in its wisdom then decided that 
powers should be accorded only under a limited tenure, for the 


supply of a limited area, without discrimination among consumers 


in such area, and it further decreed that a company should not be at 
liberty to associate itself, either financially or physically, with any 
other company in another area. The effect of the limited tenure 
was that the companies ran considerable risk of being compelled to 
sell their undertakings at some price less than the &mount of their 
capital expenditure, and that they were therefore subject not only 
to the ordinary working expenses of carrying on their undertakings 
under stringent conditions, bat to the annual cost involved in 
making provision for tbe replacement of a large proportion of their 
capital at the expiration of their concession ; whilst the effect of 
being tied down to a limited area and being forbidden to extend 
Buch area by association was to prevent the companies from assisting 
eaoh other, and to compel each company to provide and keep in 
operation more plant and machinery than would be necessary if 
mutual assistance in times of exceptional pressure were available. 


- 
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In these circumstances, those companies which, like themselves, 
undertook, with the comparatively: primitive appliances then avail- 
able, the responsibility of a public supply, soon discovered that it 
was not for some time to be a profitable enterprise. Moreover, it 
must be remembered that if electrical energy was to be produced 
cheaply, it could not be stored, and that & producer of electrical 
energy was obliged in consequence to install sufficient plant to 
produce the maximum amount of energy which he might be called 
upon to supply at any time, and always, of course, with the necessary 
reserve. The oost of production of electrical energy, therefore, 
depended upon tbe number of hours in the day during which the 
plant was occupied, or, in other words, it depended upon the pro- 
portion of the actual to the possible use of the plant installed, which 
was technically known as the “load factor." For instance, the supply 
of energy to one lamp for 10 hours was the same as the supply of 
energy to 10 lamps for one hour, and at the same rate the electric 
lighting bill would be the same in both oases, but the amount of 
plant installed in the latter case would be 10 times greater than 
in the former. It was, therefore, much more profitable to 
supply electric light to a man who occupied one room than it 
was to a man who occupied a large house, and that perhaps for 
only a limited number of montbs in the year, and it was much more 
profitable to supply light to a tabe railway than it was to any one 
above ground. It followed, in short, that the load factor of different 
areas and the load factor of different consumers in the same area 
varied considerably, and that it was not reasonable to suppose that the 
price of electrical energy should be everywhere the same, or that 
companies labouring under the existing disabilities which Parlia- 
ment had impored, could produce electrical énergy as cheaply as 
companies which might be constituted in the futare exempt from 
snch disabilities. Parliament, in short, had seen fit to make electric 
light and power dearer to the public by limiting the tenure and 
limiting the area of the supply companies in the interest of the 
local authorities. That being so, what were they to гау to the 
demand of the company, which was asking Parliament for perpetual 
powers tosupply the whole of the metropolis, and in so doing to 
pick and choose its customers so as to secure the more profitable and 
refuse the less profitable? He ventured to вау that that company, 
as well asthe other metropolitan companies, were in a position to 
supply all the electrical energy that was likely to be wanted in the 
districts they were called upon to serve, that they were relying 
upon being allowed to meot the more profitable demand for power 
which was now springing up, in order to reduce the price for light, 
and that they were supplying electrical energy as cheaply as was 
consistent with the past and present obligations which Parliament 
had seen fit to impose upon them; and he ventured further to say, 
in face of the Lords’ Committee, which had commenced its labours 
that day, that if those disabilities were to be removed in the public 
interest, they should be removed in favour of the companies who 


had borne the heat and burden of the day, and not in favour of 


newcomers who were seeking to reap where others had sown. 


Mr. W. R. Davies seconded the motion, and the report was 


adopted. 


County of London Eleetrie Supply Co. 


Tue meeting of the shareholders of this company was held on 
Thursday of last week at Winchester House, Mr. J. B. Braithwaite, 
Jun., presiding. 

In proposing the adoption of the report, the CHAIRMAN said the 
only changes in the balance-sheet on the debit side were occasioned 
by the issue of the balance of their second debenture stock of 
£150,000. On the other side they had expended on capital account 
during the year about £83,000. That was £50,000 lees than last 
year, and was so far satisfactory, inasmuch as it showed that they 
were beginning to overtake the heavy capital expenditure which 
they had had to makein previous years on their very large southern 
areas. The bulk of the expenditure had been on mains, trans- 
formers and meters. The large expenditure on mains was rendered 
necessary owing to the rapid building Ped Apr, which were 
taking place in some of their areas sonth of the Thames, and in 
order to secure business they had to put in their mains while the 
roads were being made and the houses being built, in order that 
the latter could be wired before they wereoccupied. With regard to 
other mains extensions, they did not make any fresh extensions 
unless they had orders in band which would give them a 
gross return of 20 per cent. on the proposed capital outlay. The 
reserve for depreciation, repairs and renewals now stood at £47,340, 
which was a considerable advance upon the amount at which it 
stood in the previous balance-sbeet. He would like to point out 
.that, with an increasing business like theirs and a growing station, 
the time came when they had to get rid of the small units of generat- 
ing plant which were installed in the early days of the company, 
and replace them with largex units. In connection with that, it might 
be thought advisable to write some amounts off the plant, and it 
would come out of that account. He should say that probably it 
might be necessary to write off from £4,000 to £5,000 on that 
account later on. With regard to the revenue, the tale they bad to 
tell was a very satisfactory one. The revenue from the sale of 
energy had amounted to £126,232, against £109,017 last year, or 
an increase of 15:8 per cent. The gross revenue from all sources 
was £135,790, against £119,748, an increase of 13:4 percent. On 
the other hand, the station expenses showed a further substantial 
reduction. The increase in the revenue was the result of their 
having sold nearly 14 million more units last year, an increase 
of about 25 per cent. Having sold 25 pér cent. more units, the 
revenue baving only increased by 152 per cent. was due to the fact 
that they had availed themselves of the opportunity which the 
larger output and the decreased coat of production had given them, 
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of making reductions in the price to their customers. That they 


considered to be a wise pelicy, and one which they would continue, 
Although they had sold those additional units during the year. 
they would be glad to know that through the exertions of their 
engineering staff, the cost so far from having gone up, bad actually 
decreased to the extent of £340. That would show them the 
measure of success the staff were meeting with, in bringing down 
the cost of production. The efficiency of distribution had remained 
the same as last year, and they had been able to meter 71 per cent. of 
the units generated. The total price received per unit last year was 
4'08d., as against 4:39d. The increase of profit from their London 
stations was the largest they had ever had in the history of the 
company —it being £193,000, or £7,600 more than the increase last 
year over that of the previous 12 months. That was 
very important in view of the fact that their London 
stations formed the backbone of their undertaking. They had 
also achieved another record in the matter of lamps 


. last year; the additions having amounted to a little over the 


equivalent of. 118,000 8-0.р. lamps. That was the largest increase 
they had ever had, and they were still going forward. A considerable 
amount of the increase was for power. They had now 7,459 H.P., of 
which 1,956 were added last year. Those figures were the more 
satisfactory in view of the keen competition which they had to 
meet in certain portions of their area. The outlook for the present 
year was, he thought, a good one. Up to the present time they 
had received applications for the equivalent of about 17,000 8-c.P. 
additional lamps, inclading power, and the reduction in working 
cost had been maintained at the lowest point hitherto touched. 
They had secured their coal contracts up to the middle of 1906, s0 
that they had protected themselves against any sudden rise which 
might take place. They were holding an electrical exhibition 
in Holborn next week, where they would try to show in a practical 
form the advantages of electricity. In spite of the record which 
they made last year, they were by no means resting upon their oars, 
but were doing everything they could to increase the business and 
thicken up the mains. The net result of the year was that they 
were able to double their appropriation to the depreciation fund by 
placing £20,000 to it, as against £10,000 last year. They also pro- 
posed to pay £2,000 in increased dividend, and if their prosperity 
continued to increase, he hoped that for the current year they 
would be able to pay 5 per cent. dividend, and to still further 
increase the amount to the depreciation fund, until they were able 
to set aside £30,000 or £35,000 for that purpose. The outlook for 
the current year waz quite satisfactory, for while their working 
expenses were still on the down grade, their sales were still on the 
up grade, and the applications from new customers were coming in 
in a satisfactory manner. They were, however, faced with a certain 
amount of trouble and anxiety, owing to the attempt that was 
being made to invade the whole of London by the great 
5 million power company, as it was called. The latter proposed 
to take the pick of the load and leave the other companies 
with the non-paying load. They did not think that was an equitable 
proposition, and they had great hopes that Parliament would not 
grant such a ccol demand, but would say that if there was this 
great demand for power springing up, the existing companies should 
be given the firet chance to supply it. They had joined with the 
other electric lighting companies in opposing that Bill, and they 
were themselves promoting a Bill which would give them the 
powers that they needed to supply power within their own area 
and other adjoining areas, and they were also asking for power to 
inter-connect their stations north and south of the Thames, which 
would be most useful to them. They were also promoting a pro- 
visional order for Croydon, which had the support of the District 
Council there, and which was now before the Board of Trade. 


- Mr. Евврювіск W. ВЁвүногрв seconded the motion, and the 


report was adopted. : 


Direct Spanish Telegraph Co. 


Tue ManQuESS оғ TwEBDDALE presided at the meeting of this 
company held at Electra House on Tuesday, and in moving the 
adoption of the report, he said that tbe traffic receipts showed a 
decrease of £266, as compared with 1903. This was owing to the 
reduction of the rate to Spain from 34d. to 3d., which came into 
operation on July 1st, 1904. The decrease would have been heavier 
but for the fact that the first six months of 1904, showed an increase 
in receipts, as compared with 1903, of £1,300. To put them on the 
same revenue-earning basis as before the reduction took place, they 
required to deal with a large increase in traffic, but, unfortunately, 
that had not been experienced. The ordinary working expenses 
showed an increase of £366. Owing to the constant interruptions of 
the Marseilles— Barcelona cable which had occurred during recent 
years, the directors decided to put the cable into & thorough state of 
efficiency. This had been successfully aecomplished, though at 
considerable expense, which would occur in the current year’s 
accounts. The repairs on this cable had cost on an average over 
£5,000 per annum for the last four years, while, of course, the loss 
of traffic had been considerable. The Bilbao cable was also inter- 
rupted, but happily for only 74 days, and was repaired by one of . 
the Eastern Telegraph Co.’s ships, which happened to be available. 
The landing licence for this country had been renewed on terms 
which were considered satisfactory. The company's operations had 
enabled them to recommend the usual dividend of 10 per cent. on the 
preference, and 4 per cent. on the ordinary sbares, leaving the reserve 
fund at £47,000. The cables were in excellent order, and as trade 
was improving, and they might expect, freedom from costly repairs, 
and perhaps a real reduction in income-tax, they were entitled to 
look with confidence to the future. 

Bir J. Danon Pur seconded the motion, and it was carried, 
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South Wales Electrical Power Distribution Co.— 
The report for the 12 months ended December 31st, 1904, to be sub» 
mitted at the meeting at Cardiff on ist prox., states that during 
the past 12 months the eonstruction of the initial works of the 
company’s “undertaking ” has been proceeded with. The four 
stations — Bridgend, Cwmbran, Neath and Pontypridd—are supply- 
ing current. Arrangements have been made for the supply of energy 
to а large number of collieries and works, the aggregate horse-power 
amounting at present to upwards of 10,000 E. P., and this demand is 
continuously increasing. Extensions of the Pontypridd and 
Cwmbran stations are in band, these ‘stations already needing in- 
creased plant. Mr. Henry Riiffer has consented to take a seat on 

the board. A Bill is being promoted in the present session cf Par- 

liament to authorise tte acquisition by this company of the powers 
of the Carmarthenthire Electric Power Co. and for cther purposes. 
The balance-sheet shows cash at bankers and in hard £76,057. 


Rosario Electric Co.— The directors have declared an 
interim dividend of 3 per cent. for the half-year ended December 


318, 1904, on the 6 per cent. cum. pref. shares of the original 
issue. 


Swansea Improvements and Tramways Co.—The 
report for the half-year ended December 31st, 1904, states that the 
gross receipts of the tramway underteking have amounted to 
£15,361, a decrease of £124, and expenses, including debenture and 
other interest, to £10,598, an increase of £476. The profit on the 
balf-year’s working is £4,763, which, added to £2,773 brought for- 
ward, makes a total of £7,536. Tte directcrs recommend that 
#1,0С0 be placed to ret erve fur d and applied in reduction of balance 


of advances due to the B. E. T. Co., and after paying a dividend on 


the ordinary shares at the rate of 24 per cent. for tke year, there 
remains to be carried forward £1,987. 


Bell's Asbestos Co.—The report for 1904 states that 
the net profit is £14,212, to which is added £3,092 brought for- 
ward. The directors recommend the payment of a dividend at the 
rate of 6 percent. per annum, to place to reserve fund £7,101, ard 
to carry forward £3,002. The increased demand for the goods 
manufactured by the cc myany has resulted in larger profits. 


Prospectus.— Messrs. Baring Bros. & Co. have this week 
been inviting applications for $20,000,000 cf 4 per cent. 
collateral trust bonds of $1,000 eachof the American Telephone and 


Ае Со. at the price of 994 yer cent., ог £199 per bond of 
1,000. ' 


Robey & Co.—The report for the past year shows a 
profit of £32,698, a considerable improvement cn the figures of the 
previous year. It is proposed to pay a dividend of бв. each on the 
ordinary be res. and to place £9,000 to surpense account; £8,283 
bas been written cff for depreciation, leaving, after payment of 
debenture interest, £568 to be carried forward. 


Stock Exchange Notices.— Applications have been made 


to the Committee to appoint a special settling day in and to grant 
a quotation to: 


Charirg Cross, Euston and Hempstead Railway Co.— Scrip (fully and partly 
рео for ££00,0C0 4 per cent. perpetual debenture stock. Great Northern, 

iccadilly and Brompton Railway Co.—Scrip (fully and partly paid) for 
41, 00, 000 4 per cent. perpetual debenture stock. 


And to allow the following securities to be quoted in the Official 
Liat :— 


Charing Cross, West End and City Electricity Supp' y Co., Ltd.—Furtker 
issue of 450.000 4 per cent. debenture stock, Lisbon Electric Tramways, 
Ltd.—500,0(0 ordinary shares of £1 each, fully paid, Nos. 1 to 600,000; 500, 

6 per cent. cumulative preference shares of £1 (ach, fully paid, Nos. 1 to 
£00,000; and ££00,000 6 per cent. mortgage debentures of £100 each, Nos. 1 to 
5,000 (registered). Metropolitan District Railway Со. — £587,861 assented 
extension preference (5 per cent.) stock, and £962,649 unassented extension 
preference (5 per cent.) stock, in lieu of the £1,500,000 oxtension preference 

(5 per cent.) stock now quoted, Potteries Electric Traction Co., Ltd.—Further 

issue of £25,000 44 per cent. debenture stock. 


Winchester Electric Light and Power Co.—' The 
report for 1904 shows that 6,135 8-0 P. lamps have been added, 
making 41,692. There is a net pre fit of £5,707, and £4,(32 is avail- 
able fer dividend. The total dividend for the year is 54 per cent.; 
£1,000 is placed to depreciation, £500 to renewal of plant fand, and 
£480 is carried forward. The works have been considerably 
extended during the year, to keep pace with the demand. 326 
ordinary shares were issued at par and fully paid; 481,707 units 
were generated and 389,816 were sold; 64,024 were used on works 
and 27,867 are unaccounted for. The total maximum demanded was 
309:5 Kw. 


Evered & Со. — Тһе report for 1904 shows £14,250 to 
be dealt witb. This includes £3,500 which has been drawn from 
the fund for the equalisation of dividends. The dividend on the 
ordinsry shares is to be 74 per cent., absorbing £12,806, and £1,444 
is carried forward. In reporting a reduced profit, the directors 
state that this experience has been the lot of many trading con- 
cerns of a similar character. Messrs. R. G. and G. J. Evered, the 
үче! managers, sre to become managing directors of the rir eek 

per 


. В. B. Rvered's remuneration as chairman will be £5 
annum. 


STOOES AND SHARES. 


Wednesday Evening. 

Mankrrs in the Stock Exchange are rather checked by the slight 
hardening of money rates, and the disappointment felt at the 
delay in the coming of peace; but members have not much cause 
for complaint at present, and the steady character of the invest- 
ment business is still a marked feature. Some recession has 
occurred in the prices of better-clars stocks and shares. Our own 
lists indicate a halt in movements, there being very few changes 
this week as compared with those in the earlier part of the month. 
The majority of the variations are in the upward direction, but 
there is an absence of sensation in all, and only one stock— 
British Electric Traction Second Debenture—has moved as much 
as З points, the rise taking the price to 99. 

Electricity Supply shares are irregular. A 5s. advance in Bt. 
James's to 144 is offset by a similar fall in Metropolitans to 183. 
City of Londons weakened to 12, a loss of j, and Brompton 
Preference eased off to 103, although the Ordinary remain at 104. 
Both the "Ойу Undertaking” Preference shares of the Charing 
Cross Co. are т; firmer at 54,, the Debenture stock being a point up 
also. There is j decline in Edmundson's ordinary, lowering the 
price to 63 middle. South Lcndons are } down to 4}. 

Outeide the better known Supply shares, it may be mentioned 
that Calcuttas are 93, Electric Lighting and Traction of Australia 
Preference 23, and Havana Electricity shares 10. Hove Electrics 
stand at 8, Oxfords at 64 ex dividend, Bromleys at 54. The latter 
company's De benture stock hardened to 1044, and Bournemouth 
are 122 for the Ordinary, 10 for tbe First, and 111 for the Second 
Prefererce. The portentous title of the Midland Electric Corpora- 
tion for Power Distribution has not prevented the Debenture stock 
from rising to par. 

Further improvement in Edison & Swan Ordinary and Preference 
has carried the prices tol} and 2 respectively. The Miscellaneous 
divisions are decidedly quieter, but the continuance of the good 
tone in the Telegraph market deserves notice. Great Northerns 
are the chief feature, with a jump of £3 to 36, shares being difficult 
to obtain. Moreover, only too many of the quotations in tbe Tele- 
graph price list are almost meaningless, although circulated under 
the authcrity of the Stock Exchange Committee. Anglo-American 
Telegraphs are still being absorbed, and the Deferred stcck is { 
better at 17. Quite recently the price was not in its teens. The 
Ordinary is a point better at 63, but the Preferred receded j to 
1084. Pacific and European 4 per cert. Debentures firmed up to 
1003, and the Eastern group shows no change at all. Nor do the 
Tiust issues. Telephone varieties are practically as they were,” 
National Telephone Deferred is 3 lower at 1043, but it is as 
uninteresting to read of the market this week as it is to write 
abont it. 

Bo far, the Administrative County of London and District 
Electric Power Bill has had very little influence over prices. The 
dullness in Metropolitans and Citys is ascribed in some quarters to 
this consideration, but the real reason bas to be sought in the 
anxiety of proprietors (о take profits after payment cf the dividends, 
The South Wales Electric Power dealings have been regrettably 
checked by the iasue of the report, which for baldness ard lack of 
informative news bas been sharply criticised. . 

Home Railway stocks are dull, but Electrical issues have not 
moved. Districts went Cown to 414, and Metropolitans to 97, ia 
sympathy with the all-round quietude. The new Tube stccks 
remain tbont the same, and occasion may be taken to correct an 
obvious printers’ error in these notes last week, when tho premium 
on tbe new Obaring Cross and the New Great Northern Debentures 
was stated at 10 for the Special Settlement. It should have been { 
premium, of course, and the price is still the same. 

Calcutta Trams at 88 are ex the rights. Several of the Argentine 
shares are rising again, Anglo-Argentine Preference being 8{, 
Belgranos 3j and City of Buenos Ayres (1904) £2. British Columbia 
Electric Railway Deferred Ordinary was done at 105$ early in the 
week, and Auckland Electric Debenture at 1054. London United 
Tramways Preference have steadied at their lower price, bnt the 
Debenture is again a point easier. | 

Considerable doubt was cast upon the tentative announcement of 
an amalgamation between the great Armstrong-Whit worth Oo. and 
the British Westinghouse. The shares of the latter continue to be 
called 33 middle, and their lack of advance is an «xcellent com- 
mentary upon the market's view of the rumour. Babcock & Wilcox 


rose smartly on Wednesday afternoon to 46, and an improvement 
of 5s. in Electric and General Preference makes the price of the 


various funds, the directors declare a 
which brings up the total distribution for the year to 8 per cent. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Closin Business done 


Present ЕРЕ Dividends for the last Oben | Closing | week епдел 
three years, March 16th, | March 22nd. | March 2:nd, 


4 


190, 1908. | 1904 Highest Lowest 


67,100 | African Direct Te ‚ 4% Debs. М zu - 80 ..| 100 ex ea. Y 
96,000 | Amason " — Nos. 1 to $8, эз эс d 10 А T 21— 24 21— 24 
288 | По, Amer те Б Dens., Nos. 1 to 1,960 Red, .. . WO |.|. | 2% 2 — d mn | 
8,108,680 | Do. do. do. 6% Pref. ese c э» 5. „ | Воск | 6 6 96 5% 1084 - 1 108 —1 1065 
8,106,680 | Do, do, do. Deferred e 5 „ Stock 28. il 164— 1 eh p 17 16,4 
44,000 Chili Nos. 1 to 44,000 ee эе өө ee ee ee B 6 1 96 xi 6 
1,541,900 i)!!! Wek [мое : 88 —100 в —100 992 | 99 
е ter g 500 year 4 96 Deb. Stock Red. 0 0 ee е. S 5 
16,000 Оша Telegraph ~ ee ee ee ee ee ee ee 10 63% 6 е 84— 9 i 
11881 НТР У. 10 % Pret, . ee ee ee ee ee ees 10 ee T Ы 17 Pu р 17 5 18 
panish Telegra b, 5 ee ee eo ae 6 ee ee 
6,000 Do. do. Е Cam. Pret, ee ee es ee ee ee d 9% — t 83— 9 iie se 
80,000 Do. до. 4 Debs. 23 M Ve De i 60 - xs 101 — 1 101 - 103% 101$ А 
60,710: | Direct United States Cable „ >] D 1% | 3% os 1 — 113 Wg - 114 Uys | Uys 
78,500 | Direct West India Cable, Reg. Deb., within Nos. 1 to 1,900, Red. 100 ms és se 100 —102 100 —ids se " 
е — Камаз Тоты, Ord, Se. ‘Soar, ек йез PUR. сөө oe 71% | 71% .. na d i = oi 147 po^ 
Pret. Stock ee ee ee eo ees "= т 2 
Basom Extension, A and China ee ee 0 ui 13 
7 830,000] Do. 4 96 Deb. da „Stock à 106 —167 105 —107 106 ; 
` 800,000 "zu a African Tele., 4% Mt. ‚рь, Nos. 1 to 8,000, red . 1909 | 100 ee 100 —102 100 —102 ve - 
900,000 4 e за be. (Mauritius Bub.) 1 $08,000 | 25 ^ E . | 101 —103 101 —108 is > 
190,297 Globe Telegraph аз "s ad T TN 10 |&8167*| 83 x 1 11 103— 11 1 10} 
188 | Groat Nera а Telegraph, © EE 13339 16 WM |; -sam ast 85{— xi 85 993 
reat ern е азо) - 
60,000 || Halifax and . Pas ий Mort. Debe, within e ne i Nor.) 100 is : 100 —102 100 —102 100 
13,000 do-E Telegraph e o e| 98 1 10 47 — 49 47 — 49 49% 48 
72,080 Monte V eo Telephone Co. , Ltd., Ord. m ee ee ee ee 1 8 8 d a- т" 

1,988,808 жала Telephone, Prat: Stock T T T T T oe | 100 6 6 6 110 —111 xd 110 — 311 1103 10 à 
1,908,007 t. du id be AN, we 5 100 5 b 104 —106 xd 103 — 106 105 1.4 
15,600 Do. do, 69% Сат, lst Prein. 10 6 6 6 96 124 — 18 xd 154 — 12 . 

15000 | Do. do. 64 Gum. Md Fre-. 810 | 6 6 e$ | 19—18xà | 19 — 18 
3,260,000 Do, do. 6 & Non-cum. rd. Pref., 1 to 250,000 % l 6 5 5 249% 68— (ёха Ty 652 5 6, 
000,0003 Do. do. 84 % Deb. Stock Red. ix ae T ee | Stock | 84 Bà 4% 100 — 102 100 ~ 102 100 
089,598 Do. do. 4% Deb, Stock Red. oo = | 100 4 4 =f 104 —106 104 —106 106 1043 
179,818 | Oriental Telephone an leo. Nos. 1 10 171,604, fully рам „ 1 6 64% = 11— 1 li- 1dà 132 ц 
50,000 Do. 6 % Cum Prei $47 ee 1 $ : ы 14—. 1 lf— 10, 
100,080 Pacific and European Tel., 4 % uar, Debs., 1 0 1,000 ee ое | 100 - А ee 98 — 101 — 102 
11,8803 Reuter's ее ee ee ee ee ee ee ee ee ee 8 5 % ео ee is al jst* 28 ee 
E Bee ee Eiee Торо as A M ss xs ue 5 1 96 ee ee 74— d R- 7 "à 
49,000 Do. do. 6 % Cum. Pref., Nos. 1 to 40,000 . 6 ы 2 ee 5— 5 — Ms 
139,947 do. 6 -— Ve vs es „Stock . А 107 —1(09 107 —109 
- 15.600: | West African Telegraph, Shares je 19 3 96 4% — 8 — А 
i 80,008 West Coast of America, 1 to 80,000 and 58,001 to 58,003 94 ee ee ee i 00 — 
180,000 | West Coast of Debe, 1to 1,600 guar, by Bras, Bub, Tel, 100 - "m 100 —1 100 — 102 
997,980) | Weste-n Tei ‚Ш ов. 1 to 207,980 T ee 10 1% 1% “a 14 — 143 14 — 143 141á 144 
15,800 D '5 % Debs. And series, 1908 . 100 we , 101 —108 101 —163 
46098,0001 Do. do, 4 Deb, Stock * eo es ee ee 100 oe ° 108 —1 5 103 —106 е 
08,301 | West India and Panama ә 85 10 T 1 - 1 38 
9,068 Do, do, do, 6* Cum. 1st Pref, ee ы 18 ee oe 9 — 9 
4,009 Do, йо, do, : Qum. 3n $nd Fret. ее eo 10 эе ee =» 8j zd 8$ 8 
80,0081 vo. 40. do. Debs., Nos. 1 to 1,808 s. | 100 es ae 108 —iC5 108 —k 5 


- 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


230,090 British Aluminium $ Cum. Pref, .. ee ee ee ee ее 5 ee — 6 44— 5 
10,000 i Do. do. „% A 6 Cum . Pref. ee ee oe ee ee 5 ee ee 4 = 5} т, 63 ee ee 
800,000: Do. do. 5% 1st Mort. Deb, Stock Red, .. eo „„» | Stock zs T T $8 — 102 98 — 1C as ir 
100,000 British Electric ee ee oo oe ee 10 8 % ee oo т 9 — 974 9,% 
100,000 Do, do 6 Cum. Pret. . ee ee ee 10 ee ee ! ee 10, — 11 1 == 1} пу, 104 
660,0u03 Do. do. b 5 Debsnture Stock. . | Воск sd ә "E 193 —124 199 —124 1594 123$ 
Do. do. and Deb. Stock Red. ee ee ee 100 ee ee es 95 — 97 98 — 1 :8{ 9°} 
100,000 | British Insulated and Helsby Cables oe T ee T T 6 10 % 8% 8% — 51— .. .. 
100,000 Do. do. 6 Pref, во ое ве 5 oe oe — ti— og 532 
50,000 Do, do. 1st Mort, Deb, Red... ee ee ee 100 ee ee 101 —164 1 — 104 ee 
00,090 DIC l^ Lindley & Oo., ео ee Pre eo oe oe ee 81 ee ee ee E D, — өө ee 
60,000 |f Do, do. [Mr Pret. s owe чо IL Е ий to MÀ to js 
106,781 пи ина шы m 1 = 105781 -- оо | өө 3 Nil Nil 1 " 
158,000 Do. Pret. 2 e] 383 |691 69% į- 3 1— 2 Ка 
195,000! Do, oe Pee b, Stock ee ee Stock ee ee 02 — 96 == 95 
125,000: Do. do: Perp. 2nd Deb. Stock - oe | Stock ee ee 79 — 62 19 — £2 t1 80 
86,000 | Oallender's Cable Construction T oe oe oe ee 5 15 % | 19396 11 — 11g п-и 
40,000 Do, do. do. 5 Cum Prei. ee ee oe ее 8 ee oe oe (4— t4 k4— 515 
50. 6005 do. do. 1st Mort, Deb, Stock Red, — .. | Stock |... ы б 5 —107 106 — 08 167} | 104 
8,980,014 antea] London Баптау, C T T T T ee | Stock | 4 4 ds t8 — 96 $3 — 5 944 68; 
‚098 Do, do. Pret. 8 oe ee ee o- | Stock | 4 4 š 191 -1(8 1:1 —108 M. 
1,880,000 3 do. . е өө eo ee ee ee Stock A % ee ун => A 1 86 85 ee 
London Rail ee ee eo ee ee ee Stock = -— 46 451 41 
аг Oo., "rur оа 555 4100, and 8 5 - pls a 4 2%— $ 23 is 
ә [] е е 
Tm | tuna sen Са ВАв $m | 2 ye | aoe : 
(| wan * ee — 1 — 1 
17, 189 е ЫШ i, A " M cw ne 01—011,189 .. à es 5 Nil ee 14— 4 11— 21 11 
844, 48 100 oe ee 80 — 85 80 = t6 
100,0003 Do. do. 6% Ind Deb. 51008 Prov. Carta, all pd. 100 - ee es — 91 t6 — 91 
113,100 lectric Oonstroction 1 to 119, 00 ee ee a 6 % 4 % 11— 1 h- 13 oe 
-81,800 Do, do, 1% Oum. Pref., 1 to 81 5% . 3 oe ee s 2$— 1à— 24 - T 
89,5001 do, 4 . 1st Mort. Deb, Stock — .. . Se. » d VI — 99 97 — 99 ы à 
26,090 General Blectric Co, 9 6 Cum. et. eo ee ee e 10 b 926 ee ee 9à— 10 94— 10 91 ee 
900,000 (W TS ort. ee ee ee e pis 90 % 1 ee 15 0 123 — 13 а 91 T з ee ae 
300,000 Henley 8 в Telegraph Or СИС ee ee ee Б 5 1 = x 1341— 13 xd 13 12 
95:900 do. 4 йон Debs Brock |) |в | s a 10 —111 xà к. Тап = " 
. ee - 0 Ter x че * 
60,000 India Rubber, Gatta-Percha & Telegraph Wor ae er 10 10 % ae oe 16 — 17 16 — 17 i is 
800,000 do, do, 4 1 1s Mort, Deb | 100 2: Е 100 —108 109—103 10343 | .. 
97,600 {Liverpool Overhead Railway, Ord, ... ерю м | 18% на | зн ви 111 — Bia = e 
° „те, 4 i 810 paid ee ee ee 0 ee ee oe v1— су; 1 oe 
87,850 Construction and Main 1$ |2% |2% |15% | :5— 87 86 — 89 xà | 363 | 35) 
150,000! do, Bs, ‘Nos, 1 ю LER Red in- 100 ee ee b.. 108 —105 168 —.(6 ee . 
$40,000) | Waterloo & Сиу Railway, KI ee өе ee • 100 8% 88% 84% 92 — 91 92 — 91 


— — 


* & period of nine months. f Quotations on Liverpool Btock Exchange, 1 Unless otherwise stated all shares are folly paid, 5, Fr.m Moenchester Fbert List. 


Bank rate of discount 23 per cent. (Maroh Э, 19C 5), 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES, 


Ce ee i 
— — 


Btook Dividende for the 


lest three years 


| Closing 
Quotations 
Mar. 15th. 


ina. | ima. IU. Bidet , Lowest 


| 
20,000 | B ton S Konno Electric Light 8 Ord., 1 to 90,00  .. 5 8% 10 10 3, 14-1 104— 1 . 
90,000 im e : E 7% Саш, к. eo 5 ‘ee ое ее | 10}— 1 10 — 104 10 du 
960,000 Central Electric 4 rand Guar. Deb. Stock ee ee ee 100 ee oe " 105 —108 106 —1C8 oe oe 
50,000 Charing Cross and а leotricity Supply | : 25 5 |10% | 8% 8% в — a 8 — 61 Sk 
0, 000 е Cum. Pref. ne 5 ee ee | ee — 6 64— Б Б 3 Gr 
40,000 Do, 28 Y rar: "4 5 Cam, Pref,  .. 6 T s $5 (|, Бум 5— k А . 
40,000 Do, do: ee ee b ee @e ' ° 4 im 6A 5 — 6 бум ee 
000 Do. 4% Deb. Stock Red. es ee ee ee 100 oe * | P 104 166 165 —107 106 105 
486  |^Chelsea Electricity Supply Ord. set ai as 6 44% B% 65% 62 — "1 64— "i 774 611 
150,000: Do. % Deb. Btook Red. .. ee | Btock к з a 09 —111 | 109 —111 E ee 
90,695 | City of London hisses Lighting, Ord. 40,001—110. 696° VE гч 10 5 96 6% ' 6% 121— 12j4xd| 2114— 12} 12 = 
40,000 Do, Cum. Pref., 1 to 40,000 eR Lu 10 “ ee 5% 184— 1 1£3— 14 134 13 
400,000: Do, Deb. Stock, Scrip. (188. at 115) all paid .. ee oe oe eo ee 128 —197 93 —197 ее @e 
800,000 Do. 2nd Deb. Stock, Prov. Certs., all paid .. a 100 kx T " 108 —105 103 —105 101 - 
40,000 | County of London таке Lighting, Ord. 1—40,000 č 10 496 | 4% | 44% 4— 1 13 — 10 9+4 9H 
20,000 о. 6 96 Pret., 40,001—£0 ee 10 ee ee ee 121— 127 122 — 121 oe ee 
400,000 Do. до. 44%, Deb. Stock iG ae NA es ws #4 ee s 110 —118 110 —118 а T 
250,000 Do. do. 44% 2nd Deb. Stock e 05 we | Stock | .. 2 ix 104 —106 104 —106 106 1045 
70,000 | Edmundson's Electric Corporation, Ord. Shares ee. Wes es 6 1% 1% is 64— к 69 64 
,000 0. dc. 6 Cum. Pret. ee ee ° о ee oe 63— 6 61— 04 63 е 
800,000 1 Do. do. 44 186 Mort. Deb. Stoch ее 100 ee oe os 106 —108 106 — 108 108 oe 
21,000 | Kensington and Knightsbridge Eleotric О ee b 10% 1%% | 12 96 122— i3 121 — 102 АВ a 
90,000 Do. do. do. 4% Debentufe Btock .. | Stock T os ; 162 —104 102 —104 1084 , 
110,000 | London Eleotrio Supply Corporation, Limited, Ord. me 5 8 ee ee 8 96 ?5.-— 921; 25— 212 2 ? 24 
49,840 Do. do. do. 6 % Pr b » ie 8 51— 6 =b 814 
250, 000. Do. do. 4 96 Ist Mort. Deb. Stock Red | Stock ‘fa 35 “> £9 — 101 9) — 101 9 ae 
100,000 Metropolitan Eleotris Supply, 1 io 100, осо. vs 10 1196 8196 10% 183— 19 181— P: : 19 p 
11,106 Do. do, 44% Cum. Pret, 1—11, 106, 48 paid 2% 5 ‚ eon ї#— FE 63 — 6 43 
,0001 Do. do. Hi 1st Mort. Deb. Stock ee ee ee ee ee ! ee 110 —115 110 —115 119 ee 
SEN, боп! Mort. Deb. Stack Red Stock oe ES ge ^. t7 — 99 97 — 99 de 
21 0,C00 Midland 1 Electric con oration, 43 % Ist Mort. Deb. so eo 100 .. К? —101 99 —101 100 993 
10,869 | Notung Hill Electric. Lighting Ge Que - se 10 6% | 6% 7 | 14— 156}xd | 14—164 е И 
59,000 4% Ist Mort. Deb. T vx .. | 100 ss E БЕТЕ 02 —104 102 —104 $5 - 
40,000 | Bt. James’ and Pall Mail Electric Light, Ord. . "E c Б | 144% | 144%. 14% I^ 14} 14 — 143 144 14d 
000 А до. do, 1% Pret. 90,081 to 40,080 b oe Ex v^. «reis ti— 8 Rj— 8g . 
160,000} Do. do. do, 84 Deb. Stock Red ee 100 oe @e | ee 08 —160 98 —100 ee е 
,000 Smithfield Markets Electrio Bupply, Ord. "m a a 5 9496 495 , .. 28— Bk 9à— 34 ice zs 
60,000 Do. do. do. 6 wiDeb. оек sd Btock js vs : 19 — t3 79 — 88 se AP 
65,000 | South London Electricity apply., Ord. ss ws 5 li? 8% 44—— 4 ха 4 — 4}xd 44 : 
100,000 South Metropolitan Electrio Light and Power ‘Ord. s we 1 8 wa are i— 1 sis si 
60,000 (Late Blackheath and Greenwich Pref. " 1 |^ rns lj— lard 11— 1,,xd T" os 
100,000 Dist. E.L.Co.) m let Deb. Stock | 100 is Y 2 | 107 —110 —1 110 e 
80,000 ' Urban Electrio Supply, Ord: vs es is up 5 oe es | T m t5 + dV бА 
80,000 Do. 5 % Саш, Pre ES: 6 x . — 61 5 M 
200,000 | Do. a 44% E Mort. е Stock Red РУ, А 100 oe . 106 — 108 106 —108 108 ais 
110,000 | Westminster Blectric Supply, О IPC NE ee б 19% | 18% и 123— 181 158 p 184 123 
98,141 f Do. do. 5% Cum. Pref, ee ee oe ee 6 | oe oe | ° о 61— 62 | € — ^8 oe 
* Subject to Founders Shares. 1 Unless otherwise stated all shares ars fully paid. 
- MARKET QUOTATIONS, Wednesday, March 22nd. 
тл EYE Fortnight's D 
CHEMICALS, &c. DN dass oec. METALS, &c. (continued). will Br 
а Acid, Hydrochlorio ee ee per owt. 6j- oe g Ccpper Sheet ec ee ee pertcn - £82 22 ino. 
a n N © ee ee ee eo рег owt, 22- ee @ "n Rod. e. рег ten £83 £2 inc. 
& „ Oxaic.. es of  .. perowt, B9J- oe 6 n (Electrolytic) Bars. es рег ten 470 10 ‘ 
a ,» Bulphurio ео ® oe per owt, 6/6 oe 0 n ee per ton £67 . 
а Ammoniac, Bal * per owt, 43J- T 9 on " .. per ton £81 ee 
a Ammonia, Muriate (crystal) .. per ton 288 10 oe е , " Н.С, Wire per lb, 99а, es 
в " "T e ee рег ton #80 ee f Ebonite Rod T oe per Ib, s 2s 
a Bleaching powder . der ton £6 6 ec ù Sheet . per lb. oe 
а Bisulphide of Carbon per ton £15 è n German Silver Wire per lb. 1/6 vs 
в T ee А ee per ton 218 Tm А Gutta-percha fine oo per lb. 6ł- 2/- dec. 
8 5 ) ec ee ee per gal. 1- ee h India-rubber, Para fine ee ee per Id. 5,7 ine. 
в % ee ee ee per gal. 6/6 s. 4 Iron, Charcoal Bheets . ee per ton £18 ee 
в N21 Чага ee ee „ per ton ae $ , Pig (Cleveland warrants) per ton 49/6 5d. dec. 
в Nitrate T ee ee per ton £25 oe € ,, Forgings, according to size per ton & z 
в White Sugar ae . per ton £81 А u pore: eavy .. рег ton 47/6 to 50, " 
a м? M ARUM es Я А ра: eal nrw А б,» ire, galvanised No.8 .. per ton A 16 M 
a Methyla рїї. ө» per gal. ee to 
в Naphtbs, Solvent (009% a 160°C). per gal. 56 ii : Lead, ‘Engl Ingo .. . Per n | { 41916 
а Potassium Bichromate, in casks per lb. 8d. T " Sheet ee per ton 214 ids 
л Potasb. Caustic ide Js v . oe per юп #19 өө п 2. Manganih Wire No. 28 ee ee lb. 8/- Cx) 
à Potassium Cyanide .. perlb та. i g Mercury .. .. рег bot, 41126 oe 
а Bheliac eo per CW’, 160/- Tm 4 Mioa (in original cases) small.. per Ih. 6d. to 1j s 
: Sulphate of Magnesia is ee per ton £4 10 T 4 » " n m um per Ib. 2/6 to 4/- vs 
а Bulphur, sublimed d Flowers  .. per cn 25 + T 4 ЕЛА ^ siones plain LR odit per T on 15 175 vs 
s 95 ee ee por ee me per "P 
Lum der ton 25 oe A E Plain castings per Ib. 1/1 to 1/8 ws 
á Boda. Caustic ic (white 70%) es per ton £10 15 T Р i ii S MID E neei per 1b. 1/8 Ке 
а (X) tals ee өө ee per ton £8 eo 0 Platinum ee ee per OS, €2/6 . 
а Sodium Richromate, casks .. Ver in Ad. e Biliclum Bronze Wire .. per Ib, | 104d. to 113d. ve 
а „ Cyanide ..  .. perlb 7d. 4 Steel, Magnet, acc'd'gtodesc'p'n Per ton 858 m 
, » bers oe ee A15 to £40 ee 
b Aluminium Ingots, in ton lots .. per ton #180 92 g Tin, Боско. 0. we ee рег ( £186 10 2166 
" A er ton lots .. рет ton £168 T = „ Wire, Nos.11016 . .. per lb. 174 
; Sheet, in ton lots . per ton 2166 . p White Anti-friction Metala— 
b Babbitt’s metal ingots per ton 448 to £140 i “White Ant“ brand рег юп | 448 to 46 T" 
e Brass (rolled metal 9" to 1r) basis per 1b. 73d, id. inc j Yarns, 2/10s Grey Cotton, on sp' 18 per lb. 8d. 55 
c „ Tube (brased) per lb. 93d. id. inc f „ G les. Flax. . per lb. d. << 
e 1 (solid drawn) per lb. d. іа. inc i » 8 pl 10 Ibe. Russian . perl д, id 
с n Wire, ba basis.. ss ee рег lb. 8d. id. inc „ 10 lbe. Russian, single .. per lb. : ae 
: Copper Tubes (brazed) .. e. per lb. JC4d. id. inc j 180 Ida. Jute rove per ton 1 es 
(solid drawn) .. per lb. 107 id. inc k Zino, Bh't(ViellleMontagnebnd.) per ton 6477 6 92 
9 Copper Bars (hert selected per ten 482 42 ine 
Quotations supplied by Messrs, :—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Bons., Ltd.; d F. Wiggins & Sons.; e Frederick 
ae & Co., f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakespeare; ^ Edward Till & Co.; 4 Bolling & Lowe; I Walter Н. " Hindley and 


British Empire Motor rades Alliance.—A meeting 
was held at the Hotel Cecil on March 9th, for the formation of this 
alliance. The object of the alliance is to obtain supremacy for the 
British Empire in the metor manufac. uring industries of the world 
by endeavouring to influerce the Automobile Club of Great Britain 
and Ireland, other automobile clubs and kindred societies, and 
trade societies within the Empire, to encourage the use in the 
United Kingdom, the Colonier, and Indie, of cars built within the 
Empire. Membership is to be confined to (а) manufacturers of 
motor vehicles made wit hin the British Empire; (b) sole agents for 
such motors vehicles; (c) manufacturers of motors for road vehicles, 
marine motors, motors for aeronautical purposes, and agricultural 
motors made within the British Empire; (d) sole agents for such 
motors who shall nominate their representatives. Mr. Claude 
Johnson (120, Bt. James’s Court, Buckingham Gate, S. W.) is hon. 
secretary, and particulars of the Alliance can be obtained on appli- 
cation to him. 


» Ltd.; ik Morris Ashby, Ltd. ; : m W. Т. Glover & Co., » Ltd.; * P. . Ormiston & Sons ; 0 Jobneon, Matthey & Co., Ltd.; р The Phosphor Bronse Oo., Lid. 


L. C. C. Tramway Plant.— The following are particulas 


of one of the largest electrical plants that have yet been built. 
builders of the plant are the Electric Construction Oo., Ltd., of 
London and Wolverhampton, and the machinery is being ‘supplied 
to the order of the London County Council in connection with its 
In all, the Electric Oonstruction Co. are making four 
three-phase generator’, each desigred to give a continucus output 
of 3,200 k. v. 4. at a speed of 94 r. p. m. and periodicity of 25 complete 


tramways. 


oycles per second per phase. 
rated with a power factor of 94 per cent. 


6,600 volte, and the current per phase 280 amperes. 
will be called upon to give an overload for two hours continuously 
of 20 per cent, additional current, that is, 350 amperes 
The field magnet system is constructed directly upon 


The output of 3,200 k. v. A. is to be 
The working pressure is 
The machines 


The 


per phase. 
the rim of 


the engine fiy-wheel, in which the amount of stored energy, when 
revolving at normal speed, is 11,000 fi.-tons The E.O.C. are con- 
structing the complete fiy-wheel. 


— ; à — : | | 2d : 


Vol. 58. Мо. 1,426, Mancow 24, 1905.] THE 


ELECTRICAL REVIEW. 


508 


THE LEITNER-LUCAS SYSTEM OF ELECTRIC 
| TRAIN LIGHTING. 


(Concluded from page 429.) 


Accumulalors.—'The necessity for a battery of accumu- 
lators is two-fold: first, to keep the lights going when a 
train is stationary or running very slowly, or when the 


~ Fia. 5. 


dynamo is for any other cause out of action ; secondly, to 
provide an approximately steady load for the dynamo, which 
is not designed as a constant voltage open circuit machine. 


Having regard to the extremely arduous nature of the work 
done by a train-lighting battery, a special type has been de- 


‚ Signed and manufactured for the purpose by the Accumulator 


Industries, Ltd., of Woking, wherein “improved cellular” 
Planté positive and pasted negative plates are used. The 
containers are lead-lined dovetailed teak boxes, with rubber 
flanged lids bolted down. The quantity of electrolyte is 
calculated on a scale to do away with the necessity of too 
frequent “ topping up,” and a novel device for readily deter- 
mining its level and specific gravity has also been adopted, 
as shown in fig. 5. This type of accumulator is preferred 
for practical reasons to any form of “ light” cell in ebonite 
containers. | 

Ав no system of electric train lighting has been, or is 
likely to be, devised without the use of accumulators, and as 
any defect in the latter militates fatally against the 
proper. working of the system from the point of view of the 
quality of illumination and of the public satisfaction, too 
much care and thought cannot be bestowed on the design 
and construction of the battery. | 

The Regulator.— By this name is described an apparatus 
that may form a useful adjunct to the Leitner- Lucas system 
ef train lighting, though it is not absolutely essential to 
the system. The object of the apparatus is to counteract 
the rising and falling voltages of the storage battery 
when on charge or discharge respectively, so as to keep the 
lamp voltage constant, independently of the number of lamps 
that may at any time be in circuit. An additional function 
of the regulator consists in rendering the dynamo nearly or 
quite inoperative (which determines its being cut off auto- 
matically from the accumulators) when the latter are fully 
charged, and have reached the predetermined maximum 
voltage of 2:8 volts per cell on charge. By the use of this 


— = 


<x — — b 


Ee 7 D 
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A, Battery positive (+); B, Battery negative (—); c, Armature of automatic cut-in and cut-out switch; ct, Series coils of auto-switoh ; c^, Fine wire of auto- 
- switch. (These coils are short-circuited through series windings when generator is cut in, that is, when battery is being charged.) o“, Relay to connect 
cut-out and automatically switch on voltage balance; р, Demagnetiser armature mounted on same spindle as G:; р!, Demagnetiser field coils carrying 
current shunted from x, which consists of iron wire and carries the main current. (As current rises resistance of iron wire is increased, thus shunting & 


greater current through pl.) 


о, Generator armature; at, Generator series wire carrying lamp current; a*, Generator shunt fied; H, Fuse in 


shunt field circuit; 1, Main fuse; x, Quick make-and-break switch in shunt field circuit, automatically operated by regulator when battery is fully charged, 
re-establishing circuit when battery requires to be re-charged; x!, Spring for quick-break switch; к?, Lever for operating quiok-break switch x and 
switch м1; L, Resistance automatically switched in series with main shunt field when к has operated. (Resistance L is gradually short-circuited when 
shunt field is re-made.) м, Voltage balance or contact vcltmeter; м, Resistance in series with voltage balance, short-circuited when shunt field is broken 
or lamps switched on; Nt, Switch for automatically short-circuiting resistance х when shunt field is broken; N?, Relay to switch on voltage balance and > 
short-circuit resistance x when lamps are switched on; o, Armature of series motor for actuating patent regulator; o!, Field coils of motor; р, Reve rsing 
switch, automatically operated by relays; ol, Contacts of voltage balance for operating relays; nn!, Relays for operati: g reversing switch of motor o; 
8, Spring of voltage balance; T, Resistance automatically switched in or out of the lamp circuit with the s ightest variation of voltege; vv', Switches to 
automatically break circuit of motor o when regulator arm w has moved completely round in either direction. The switch v breaks the motor eirouit 
that would cause the motor to move arm further in the counter clock-wise direction, but not the circuit which, when the lever has reached the limit of 
its counter clock-wise travel, would move it clock-wise and away from v. The switch v! acts in precisely the contrary sense when the lever has reached 
the limit of its clock-wise travel, w. Contact arm of regulator. The small figures show the regulator arm in each of its extreme positions. 


è 


Р Fia. 6. 


apparatus a more efficient and uniform light is obtained, and 
a saving is effected in the cost of lamp renewalr, (specially 
where the conditions of service include a great deal of ** day- 
light running" with lamps out. The needless and harmful 
excessive overcharging of the battery is prevented, and this 


The practice that has been frequently adopted of employing 
two batteries sometimes coupled in parallel is theoretically 
objectionable, and entails the necessity of handling and main- 

taining double the number of cells; hence this practice has 
hever been employed in the Leitner-Lucas system. 
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results in a saving of energy, less wear and tear of dynamo 
and accumulator plates, and, above all, in far less evapora- 


tion, or, rather,“ gassing away of the electrolyte, with its 


attendant cost for upkeep of cells. 

The regulator is shown diagrammatically in fig. 6; 
м is a solenoid acting as a contact voltmeter, energising 
either of the relays R and R}, through contacts Q 
or Ql. These relays in their turn cause a miniature motor, 
of which о! is the series field winding, and о the armature, 
to rotate in either one direction or the other ; this rotation 
moves an arm over the rheostat, T, which is in series with 


the lamp circuit. The function of the regulator, when the 


lamps are in use, is to maintain at their terminals a constant 
volt»ge, say, 24 volts, by thus varying the resistance in series 
with them, and this whether the dynamo is running or not 
(provided, of course, that the battery gives at least 24 volts), 
But when the train is running, and the lamps are not in 
use, the ** voltage balance" м acts on a higher scale, due to 
the insertion of the resistance N in series with solenoid м, во 
that the battery can be charged up to a terminal voltage of 
32 volta. It will be noticed that the resistance к, shown in 
fig. 2, is here included in the regulator, but is electrically in 
the same position as before—namely, a shunt to Dl. 
(Strictly speaking, р! is a shunt to E; for about nine- 
tenths of the main current passes through Е, and only one- 
tenth through рі, The distinction is of considerable 
importance, for in addition to the choking effect of E, the 
current in D! varies to a far greater extent than that in Е, 
thus assisting very materially in the regulation). The 
. object of the alteration is to gradually reduce the charging 
current, as the end of charging is approached, until finally 
the switch attains the limit of its travel and throws over the 
switch lever k“, at the same time opening the switch v! and 
stopping the regulator motor. J he contact к is broken, 
placing a very high resistance L in circuit with the shunt 
winding G?, and lowering the dynamo voltage so that the 
. eut-out C breaks the charging circuit. 
When the lamps are switched on, after the battery has 


thus been charged up to the maximum, the little relay м? 


short-circnits the resistance х in series with the solenoid м, 
enabling the solnoid to act on the 24-volt scale; at the 
same moment the relay N? closes the circuit through the 
solenoid. The regulator arm being at ita extreme clock-wise 
position, thee is a large resistance in series with the lampe, 
and the contact vo.tmeter at once sets the regulator in 
operation to take this out, the voltage on the lamps therefore 
quickly rising to the normal value, It will be observed that 
the lamps are never over-run, even when thus switching on 
after a fall charge. 

The necessity for the last-mentioned function of the relay 
№ arises from the fact that the relay c? of the auto-switch is 
arranged во as to cut off the contact voltmeter altogether 
when the dj na mo is not working and the lamps are not 
burning— as, for instance, when the train is ttanding empty 
in a siding. Directly the lamps are switched on, or the 
dynamo commences charging, the contact voltmeter M is 
energised, and assumes control of the regulator. 

It will be xen that the regulator is a quite independent 
piece of аррагь tus, introduced to compensate for the varia- 
tions of the batlery voltage; the dynamo in itself provides the 
whole of the compensation for variations of speed, If the 
regulatcr, in fact, were to fail, the system would go on 
working without it. The Leitner-Lucas apparatus is io use 
on шее of our main lines—the Great Western (on the 
'* Cornishman," Great Central, and the London and North- 
Western Railway; and each of these is adopting the 
regulator. It is interesting to add that the system has 
also been workitg euccesefully for some months on a Russian 
railway, where a sy-tem of attendance has not yet been 
organised, and the journeys are exceptionally long. The 
conLeciion3 of the regulator appear complicated; but, in 
po:.t of fact, they are mostly internal, and only a few ter- 
iniual* on the outside of the iron containiug-box have to be 
connected with certain wires, which are labelled to facilitate 
tLe correct connection. 

1 һе Leitner. Lucas system, it will be seen, possesses many 
features which distinguish it from previously existing 
systems, and tbat it is a practical working system ів 
sufficiently demonstrated by the fact that it has already firmly 
txtablished te.. : шойса rail. ay practice, 


THE FUTURE OF RAILWAYS. 
Bx PHILIP DAWSON. 


(Concluded from page 878.) 


Conditions іо be Fulfilled for a System of Electric Traction 
lo be Satisfuctory—There are certain conditions which 
require to be fulfilled before any system of electrio traction 
can be considered capable of giving satisfactory resulta, and 
these conditions are briefly set forth below :— 

1. Should moving machinery be found necessary in the 
transforming sub-stations, these stations must be as few in 
number as possible. The apparatus used in sub-stations 
should be such as to require but little attention, and should 
be efficient at all loads, and capable of dealing for short 
periods with very heavy overloads. _ 

2. The number of conductors required to eupply current 
to trains should be as few as possible, and should be capable 
of unlimited extension, and must not interfere with the 
tracks ; hence the use of a third rail is not possible, 

8. It must be possible to collect from а single conductor 
sufficient power to haul one or more fast trains in service on 
the lines between the feeding pointe of the conductor. 

4. It is very desirable that the system should be applicable 
to main line as well as suburban traction, and that it should 
be possible to utilise at least two working pressures—a low 
pressure where found necessary in or near the stations, and a 
bigher pressure outside. - 

5. The system should be such that the trains can be 
operated at any speed required, and thus be capable of 
making up lost time. | 

6. All controlling apparatus must be of the very simplest 
character, and such that no skilled labour is necessary to 
operate the trains; also there must be no dangerous high 
pressure anywhere accessible either to railway officials or to 
passengers, | 

7. If alternating currents are used, it is essential that the 
power factor be high, and that the motor be capable of giving 
an acceleration equal to that obtained with the best series- 
wound direct-current motors at present in use, 

8. In certain cases it might be advantageous for the motor 
to be constructed to return current to the line, but in any 
case it must be designed to reverse, and to be used for 
braking purposes. | 

The conditions set forth above as, being those with which 
a traction system has to comply appear to be exceedingly 
difficult to fulfil, and the only known system which could 
possibly comply with the conditions is a single-phase one, 
As long as electric traction was applied only to tramways or 
short-distance lines with few or no complicated janctions, 
and on which only electric trains operated, and there was no 
steam service, the continuous-current railway motor gave 
perfect satisfaction. But this type of motor has ite 
limitations, and the necessity for dispensing with the third 
rail and using a single high-tension conductor, has recently 
induced manufacturers and directors to investigate the 
question thoroughly, and experiment on the possibility cf 
constructing a really reliable single-phase motor. 

As might have been expected, as soon as there was a real 
demand it was not long before an article was produced to 
supply it; and aided by the experience obtained in tLe 
design of all typts of electric machinery, consequent on the 
enormous extension of the applications of electricity that 
has taken place during the last few years, a satisfactory 
alternating single-phase motor has now been developed. 

The restriction as to the pressure at which it is ſeasible to 
operate the continuous-current motor ів a great drawback to 
its-employment on electrified railways, for it means that the 
snb-stations must be placed close together. The use of an 
alternating-current motor introduces a considerable saving 
in the cost of distributiog mains ard conductors on account 
of the high voltage which can be used, and not only аге the 
sub-stations fewer in number, but they are smaller and 
cheaper in firet cost, maintenance and attendance, owing tu 
the absence of rotating machinery. 

The great advantage of the single-phase motor in dis- 
pensing with the necessity for з tbird rail and enabling а 
single small high-tension overhead conductor to be used 
ш teud, i: шог enhanced by the fact thut in its operation 
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the rheostatic losses involved in the continuous current motor 
are avoided. An additional gain in efficiency also resulta 
from the better distribution of the sub-stations and the 
decreased losses at these points of distribution, whilst in 
some сагев a line voltage can be employed which is sufficient 
to dispense entirely with any transformer sub-stations. Also 
owing to the increased efficiency of the whole system the 
amount of plant required at the power station is 
less than would be the case for a similar direct current 
system. 

A very important point about the single-phase motor is 
the fact that it can be easily adapted to operate upon direct 
current circuits, a simple switching device being all that is 
necessary to make the change. 

Another point which is of the very greatest importance in 
cases where any suspension of the traffic, however short, ів 
likely to cause considerable complication, is that there is no 
synchronous machinery in the sub-stations. In a rotary con- 
verter system, a short circuit is extremely likely to throw the 
rotaries out of step, which means an appreciable wasté of 
time in synchronising them before they can be put on the 
line again. Witha single-phase system this cause of delay 
would not occar. 

Comparison of Third Rail and High Tension Trolley Wire 
Systems.—The first capital expenditure as well as cost of 
operating is all in favour of a single-phase high tension 
system. The amount of energy required by heavy trains is 
во great that with the limited voltage imposed by the con- 
tinuous current system, the heavy currents which have to be 
handled necessitate sub-stations containing very powerful 
machinery. At the eame time the number of sub-stations 
must be very great, with a corresponding heavy expenditure, 
both in first cost and maintenance, or else the distributing 
feeders become co enormous that their coet becomes prohibi- 
tive. Asregards the high tension feeders required in a con- 
tinuous current system, there will be no difference, as they 
will be required in any case ; but if single-phase currents are 
used, all the expenditure in connection with rotary converters 
and their switchgear is done away with. As far as cost of 
operating goes, it is evident that the single-phase system will 
be more efficient, as the current can be generated and used at a 
pressure of 6,000 volts, thus eliminating the losses due to 
transforming from high pressure down to low pressure alter- 
nating, and then from alternating current into continuous 
current. Besides this, where sub-stations with moving 
machinery are required, a special staff has always to be 
provided, and the cost of wages therefore increased. 

The disadvantages of the third rail have frequently been 
mentioned in theee columns, but may be briefly recapitulated 
as follows :-— 

The track could not be properly maintained and packed 
without great risk to plate-layers. The presence ot the third 
rail would entail additional cost of maintenance due to the 
difficulty iu unloading materials for repairs, and trouble due 
to lumps of coal and so forth dropping on the tracks might 
be serious. In shunting yards and goods yards the third 
rail would add additional danger and complications. In 
many cases the installation of a third rail would necessitate 
costly structural alterations, and might, under certain 
circumstances, involve a diversion of point and signal con- 
nections which would be very expensive. 

Motor-Cars for Branch Line and Other Services.—A small 
town situated on main lines is not usually served by the 
express trains, but by a more or less frequent service of local 
trains, which serve as connecting links between the emall 
towns and the adjacent centre of importance. Branch lines 
are usually worked on a similar basis, and in many cases the 
service is infrequent enough and the length of route 
sufficiently shert to necessitate only one train. 

In order to operate economically under such circum- 
stances it is necessary to reduce tbe number of trains as 
much as poesible, and the time between trains is therefore 
very great, and the inhabitants, instead of availing them- 
gelves of the trains, either drive, ride, or walk, to keep their 
appointments in the neighbouring districte. The conse- 
quence of this is twofold; the railway loses traffic which it 
might secure, and the intercommunication between the 
various small towns is limited, as people only travel from 
absolute necessity. In most of such cases, the construction 
of electric tramways and light railways operating electric- 
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ally would not pay, and for this reason, in many of the rural 
districts of the United Kingdom, small companies are being 
formed to operate motor-cars which compete with the rail- 
ways. Unfortunately, the working costa of such cars are 
heavy. The railway companies are beginning to realise 
that great increase of traffic may be obtained by running 
Single carriages carrying their own motive power instead of 
steam locomotives hauling long trains, which in most cases 
are but sparsely filled with passengers. 

The railway companies of this country in consequence of 
the constant increase of working expenses and decrease of 
the receipts available for dividends on capital expenditure are 
looking out for any means by which the dividends may be 
increased. They are, as has already been shown, consider- 
ing electrification where traffic is во dense and the service 


` во frequent that this method is justifiable, and are turning 


to motor-cars to increase their traffic on their branch lines. 
Several English companies are installing services of road 
motor-cars connecting stations with villages and small towns 
which are not already served by railway or tramway. In 
this connection the Great Western Railway has already done 
a large amount of pioneer work, and has obtained moet satis- 
factory resulta. The intentions of thiscompany appear to be 
to develop traffic by means of bus services which will 
eventually justify it in building electric tramways on short 
branch lines to deal with the demand for travelling facilities 
created by the motor-’bus service. 

The great advantage of motor-cars operating on railways 
is that by this method all tire troubles are at once eliminated, 
and the general cost of operation reduced, whilst the com- 
plications of construction are decreased by the elimination of 
the differential gear. Ав a matter of fact, the use of motor- 
cars on railways is very ancient, such cars having already 
been run in this country in the year 1848, and since that 
time steam cars have been more or less used on Various 
Continental railways, and in America. 

The queation of motor-cars has been treated at the various 
railway conferences, and has also been carefully discussed at 
the meetings of the Continental Tramways Association in 
1894, 1896, 1898, and last year, and tke same question is 
down for discussion at the Internationa] Railway Congress at 
Washington. 

The history of the petrol engine, as far as this country is 
concerned, is a short one, extending as it does only over 
some 10 years. The French and Germans were originally 
ahead of us, but all those who know will agree that at the 
present moment, the petrol motors turned out in ‘this 
country are at least equal to, if they do not surpass, those 
manufactured abroad. As long as motor-cars remain only 
an object of luxury, and are only used for pleasure, the 
industry can never be established on a firm basis, but as soon 
as the petrol engine is recognised as a commercial machine 
of no mean value, the motor industry will be placed on a 
much surer and firmer foundation. 

. Motor-cars on rails as up to the present used, are divided 
into three classes: the steam car, the electric car (storage 
battery car), and the petrol car. 

The first has found by far the greatest number of appli- 
cations, and the reason for this is not very difficult to find, 


when we consider the fact that those who are directly in charge 


of the rolling stock and locomotives on our railway companies, 
and to whom, as a rule, a railway manager and his directors 
look for information, have, 80 to speak, been born and lived 
in the atmosphere of steam. Such men can hardly be expected 
to be thoroughly acquainted with the details of the petrol 
engine, which has had euch a short life, and hitherto has 
practically been used only for pleasure purposes. Anyone 
acquainted with the motor industry will realise how very 
difficult it must be for a locomotive engineer of railways to 
realise that the petrol engine is anything else but a toy, par- 
ticularly when he sees some of the puff articles in the motor 
papers. 

Accumulator cars have so far proved failures financially 
owing to tbe very heavy cost of maintenance, repairs and 
renewals of the batteries, and their low efficiency. The 
Adriatic Railway Co., of Italy, has operated accumulator 
cars on the Bologna- Modena line since December, 1900, and 
on the Bologna-St. Felice-Poggio line since May, 1901, but 
this service has now been abandoned. 
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The experience of the Wurtemberg State Railways with 
accumulator carriages has also been unsatisfactory, and 
nearly confirms the results obtained in Italy. The high 
cost of maintenance, combined with the rapid decrease of 
efficiency of the battery, made it necessary to take the car 
out of service, The losses in the storage battery were very 
considerable. 

Both the Northern Railway of France and the Paris- 
Lyons-Mediterranean Railway have experimented with accu- 


mulator cars, but in no case have the experiments proved 


satisfactory financially. For some time tbe Paris-Lyons- 
Mediterranean ran an accumulator car between Paris and 
Melun. 

Steam cars may be divided into two types; the first are 
built on ordinary locomotive lines, the boilers being usually 
of the locomotive type, and the engines of the ordinary slide 
valve pattern, similar to those employed for locomotive work. 
Sach carriages have been used for a long time past on the 
Belgian State railways on what are called the “trains tram- 
way." The London, Brighton and South Coast Railway Co. 
has been experimenting with a car of similar design between 
Fratton and Southsea, The Great Western Railway Co. is 
experimenting with similar cars built at its locomotive 
works, and apparently with very good results. The Taff Vale 
Railway Co. also bas built a steam car, which carries 12 first- 
class and 40 second-class passengers, and there is also a 
luggage compartment. 

In the case of coaches built on the ordinary locomotive 
lines, the car is single ended ; that is to say, it can only be 
driven from one end. In other cases, particularly with the 
Serpollet type of steam car, levers are fitted at both ends, so 
that the car can be operated from either end. In the first 
or ordinary locomotive type the driving wheels are connected 
to pistons in a way similar to that usually adopted in loco- 
motive practice, but, curiously enough, this method has not 
proved to be satisfactory, and both the Serpollet and Purrey 
cars are driven by means of gearing in a manner which 
differs very little from that usually adopted with petrol cra. 

The first type of steam car described is to all intents 
and purposes a combination of the ordinary locomotive of 
small size with a passenger coach, and it is difficult to see 
what great advantages are to be gained by its use as com- 
pared with the present small locomotive used for operating 
branch line trains. | 

As regards the Serpollet car, it has been found very 
difficult with this type of car to regulate the steam, as it ie 
not found practicable to vary the amount of steam generated 
in accordance with the requirements; during stops, steam 
always blew off and tubes were very liable to burn out. The 
driving of these cars appears to require highly skilled labour, 
and the amount of steam reserve in the boilers is so very 
small that in bad weather, or with an abnormably heavy 
load, the steam may giveout altogether. Generally speaking, 
the results obtained appear to leave much to be desired. 
'Гһе cost of repairs and renewals is high, and for a consider- 
able portion of each year the cars have to be laid by for 
cleaning and repairing purposes. | 

The petrol cars may also be divided into two classes. In 
the first & combination of petrol and electricity is used, the 
petrol engine driving an electric generator which, sometimes 
in connection with a battery and sometimes without, supplies 
current to electric motors; in other words, the transmission 
between the petrol engine and the axle is done electrically 
instead of mechanically. The reason for experiments being 
carried out with this system is that petrol engines are not self- 
starting, and it is not practicable to reverse them or to vary 
their speeds except within comparatively narrow limits. For 
this reason both reversing and speed changes have to be 
obtained by means of some kind of gearing, which, in the 
case of the road motor-cars, no matter how well they may 
be designed, will absorb 40 per cent, to 50 per cent. of the 
power actually developed by the engine. In the case of a 
var running on rails, greater efficiency can be obtained, as 
there is no need for a differential gear, and also because the 
gearing can be made heavier, and therefore more efficient ; a 
slight increase of weight does not matter. Under these 
circumstances the efficiency obtained between the engines 
and the wheels of the car should not be much under 80 per 
cent. 

Althoug: the use of electrical transmission facilitates 


starting and reversing and speed variations, it adds con- 
siderably to the first cost as well as to the weight of the 
motor-cir, and takes up valuable space which otherwise 
might be utilised for passenger accommodation. At the 
same time the increase in efficiency is very slight. Experi- 
ments with combined sets are being made by the North- 
Eastern Railway Co., but no figures are as yet available. 

The petrol car built for the Great Northern Railway by 
Messrs. Dick, Kerr & Co., with large motors and trans- 
mission gear supplied by the Daimler Co. has already been 
described in the Review, and the results so far obtained 
with it have been most satisfactory. A comparison betwee 
steam, accumulator and petrol cars could leave no doubt in 
the mind of any experienced engineer that as far as can be 
seen at present, the advantage lies with the petrol car. 
Experience extending over many years has shown that 
petrol cars need very little maintenance and are thoroughly 
reliable, and while they are properly maintained the consump- 
tion of fuel and water is exceedingly small. . If we take the 
total weights of macbinery, including supplies, of the petrol 
and steam cars, the advantages are enormously in favour of 
petrol cars, which for equal carrying capacity and power will 
be found to be generally less than half the weight of the 
steam car. As regards initial capital cost, there should be 
very little to choose between the steam and Ше 1 car. 
The petrol car possesses the great advantage that all the 
working machinery can be stowed away under the car, which 
thus resembles in outward appearance an electric car. 


CowPaBaATIvE TABLE OF Мотов-Слва 


t team carr. 


= | Flash Muli-tubul, ' Petrol cars. 

| boilers. | boilers. | 

і 
Seating capacity өй. 40 30 to 60 | 30 to 60 
Length overall... +... 40 to 45 ft. | 40 to 60 ft. | 40 to 60 ft. 
Weight of car empty .. 17 to 20 tons. 25 to 45 tons 11 to 16 tous. 
Weight of fuel and water — 4 to 6 tone. — 
Cost of car is .. £1,400 to £1,200 to £1,800 to 

£1,700 £2,000 £2,200 

Fuel per ton- mile. 05 00561. | 0:4 00610. 3 ito}? gal. 


Cost per car-mile— ^ 
(a) Fael and water ... 


1:34. | L3d. to 17d. 094. to 134. 
(b) Oil,stores, cleaning 


and lighting — 0:54. to 0*6 1. — 
(c) Wsges  ... ке — 1:51. — 
(d) Repairs and re- 
newals ... | — 1:81. to 2°Dd. | 1°44. to 1 00d. 


` 


Total cost per car-mile . = 5:41.$о 644. 4d. to 5d. 


The petro] engine as now designed is so flexible as to meet 
practically all the requirements of the situation, and there 
seems, therefore, little reason to doubt that the petrol engine 
pure and simple is the most practicable solution of the 
problem. The petrol car has a further advantage that it 
requires no skilled labour to drive it, and that while in the 
case of a steam car it takes a considerable time to get it ready 
to start, the petrol car can be started in two or three minutes. 
Also with the petrol car if a stoppage exceeds one or two 
minutes the engine can be shut down and no fuel or oil will 
be used; in the case of a steam car this is impossible, and 
fuel and oil will be wasted when standing still. With a 
petrol car it is possible to arrange in such a way that one 
man is sufficient to drive the car, in exactly the same way as 
the tramcars are operated in our streets. 

In considering the cost of operating and the results 
obtained, it should be remembered that the fact of a motor- 
car giving better resulta than the steam train it has dis- 
placed on lines of light traffic is no proof that the particular 
type of steam car adopted is the most suitable for the work. 
It merely shows that there is a field for motor-cara in this 
branch of traffic, and the improved results are largely owing 
to the traffic which this particular mode of transit has 
developed. In the case of the Great Western line between 
Chalford and Stonehouse, the number of passengers carried 
has been increased eight-fold by the introduction of a motor- 
car service, which clearly shows the beneficial effect of more 
frequent service. 

It should be borne in mind that it is practically certain 
that at no very distant date it will be possible to use ordinary 
paraffin oil, such as ів burnt in lamps, or even of a cruder and 
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therefore cheaper grade, in place of petrol. Toa limited 


extent it is possible to do this already, although з certain 
amount of difficulty is entailed, owing to the engine having 
to be started up on petrol, and the supply of petrol then cut 
off and paraffia substituted, which involves complications. 

In connection with railway motor-cars, the question of 
making coaches as light as possible should be carefully taken 
into consideration, since the moderate rates of speed employed 
do not call for a very heavy construction. This is another 
point in which petrol motor-cars are generally superior to 
accumulator cars, or to steam cars; their weight when 
empty, ag will be seen by the weights of the various petrol 
cars so far constructed, being from one-half to one-third the 
weight of self-contained electric or steam cars. The table 
on the previous page. gives some comparative figures of 
steam and petrol cars which may be of interest. 


PARLIAMENTARY. 


Tnm Loxpow ELECTRIC POWER BcHEMES. 


Om 16th inst. the Select Committee of the House of Lords 
appointed to consider the various electric power Bills before 
Parliament, commenced their sittings, Lord Camperdown pre- 
siding. The Bills referred to the Committee are as follows:— 
Administrative County of London and District Electric 
Power Co.; East London and Lower Thames Electric Power; 
Obaring Cross and Btrand Electricity Supply Corporation; City of 
London Electric Lighting Co.; Metropolitan Electric Supply Co. 
(Acton District); Metropolitan Electric Supply Co. (Various 
Powers); North Metropolitan Electric Power Supply; Central 
Electric Supply ; County of London Electric Supply Co. 

The CHaIBMAN said the first Bill on the list—that of the 
Administrative County of London Co.—involved a complicated 
isepe, and there were so many petitions against it that he thought 
they could be divided into classes such as local authorities, electric 
light and power compsnies, gas companies, railway and tramway 
companies, and miscellaneous. He thought to get the matter clearly 
before tbe Committee, it wovil be well for Mr. Fitzzerald, K.O., 
who was the leading counsel for the company, to maks a suggestion 
as to the course of procedure. 

Mr. FrrzGRBALD, K.O., said he had considered the matter very 
carefully, and it was one of considerable difficulty, because the first 
Bill asked for certain powers over a very wide ares, and the other 
Bills were aeking for similar powers over certain portions of the 
same Area, and in some cases over areas which were not included in 
the Administrative County Bill. For instance, the East London 
and Lower Thames Bill was an absolately inconsistent Bill with his 
Bill, because the promoters proposed to take the same site for a 
generating station as did bis company. It seemed to him that the 


main issue to try was whether tbe Committee were going to give the - 


powers asked for by the Administrative Co. over this very large 
area or were going to cut London up intoa number of small areas. 
Therefore he thought it would bs best to take the Bills as competing 
Bills. Another method would be to take his Bill first and give a 
decision on that, and then go on with the other Bills. Personally, 
he preferred to have tbe Bills taken as competing Bille, as that 
would give him the right of final reply. 

Bir В. Littler, Mr. Freeman, K.O., and Mr. Blennerbassett, on 
bebalf of various local authorities, urged that the Oommittee should 
decide on the main principles of the Administrative County of 
London Bill as quickly as possible. 

Mr. Влгғоов Browns, K.C., who, amidst considerable laughter, 
aunouoced that he led for the other eight companies, raid tbe only 
advantage to be gained by taking the Bille as competing Bills was 
to give Mr. Fitzgerald the last word. He suggested that the 
Administrative County of London Bill should be taken first, and 
that in the meanwhile the Committee should make up their minds 
whether they should give their decision when that case had been 
taken or wait until the whole of the Bills had been beard. 

Af ter farther discussion, the Сналтвм ан said the Committee would 
proceed with the Bill first on the list. | 


ADMINISTRATIVE COUNTY oF LONDON AND DisTBJOT ELECTRIC 
Рожив BILL. 


Он Friday the Committee proceeded with the consideration of the 
above Bill, for whom the Hon. J. D. Fitzgerald, K.C, Mr. Н. 
Lloyd, K.O., the Hon. F. Charteris, Mr. A. Pagett and Mr. Linton 
Macaseey appeared. 

Mr. FrrZGSBRALD said the Bill was to incorporate a company with 
powers fur the supply of electrical energy ia the County of London 
and in certain adjacent districts in the Counties of Middlesex, Hesex 
and Kent. The object of the promoters was to establish three large 
generating stations on the banks of the Thames and iu а saitable 


position for obtaining a cheap supply of coal and practically an 


unlimited supply of water for condensiog purposes, and at these 
stations to generate electricity ata very low cost and to supply from 
these stations the companies and authorities already existing, 
commonly known as authorised undertakers, if they wished to take 
a supply, and also to give a supply to persons desiring such a supply 
for power purposes. They had divided the area into two, zone of 
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which they termed the non-industrial area, and the other the 
industrial area, and the powers asked for in respect of the two 
districte differed somewhat. This wasa power Bill for London 
framed on the lines of the power Bills which had been passed in 
copsiderable numbers for the larger industrial areae of the 
United. Kingdom in the last five years. Не believed he 
was correct іп raying thet London was the only large 
industrial area where there was no power company. When the 
Elec‘ric Lighticg Acts of 1882 and 1883 were passed, the framers 
bad only electric lighting in mind, for the pric: of electricity made 
it prohibitive for апу otter purposs. Ia 1889 Sir F. Mandarin held 
an inquiry on bebalf of the Board of Trade, aud as the result a 
numb>r of provisional orders were granted to companies and to 
some local authorities for London. The main contest at this time 
was for the possession of the west and central parts of London 
where a large supply for lighting purposes wai likely to be required. 
Other orders followed from time to time, and it was laid down that 
there was not to be a monopoly, so that at present there were 30 
local authorities and 21 companies supplying the area scheduled in 
the Bill, from 62 generating stations; 8d. was the maximum pric: in 
ihose orders, wbich was altogether out of the question so far as 
power was concerned, and it was only when they came to consider 
the enormous reductions of price which could be brought about by 
a scheme of this kind that they found the immense use which could 
be made by manufacturers and others of ele»tricity for power pur- 
poses. It was not seen originally what an enormous demand would 
arise for electric current for transit purposes, nor was it even known 
that if they concentrated the production of electricity in larga 
stations where a cheap supply of coal and an unlimited supply of 
water could be obtained, the price could be so produced that it 
became nota luxury but more economical for the manufacturer to 
tse. When this first began to be realised the first power 
Bill was introduced into Parliament in 1898, by which 
it was proposed to supply froma large station ia the Midlands. 
-It was a novel proposal, and as the result, a Joint Com- 
mittee under Lord Cross was appointed to consider the whole 
question, and thet Committee reported in favour of such schemes, 
with the result that four or five power schemes were introduced in 
the next session of Parliament. Already 20 power Bills had been 
passed. Most of the companies bad not been in existence long 
enough for it to be properly seen what they could perform; buf ia 
the case of tbe Tyneside Co. it bad been an enormous suoc»se. 
London undoubtedly required a power Bill as much as any other 
industrial area. In what was shown on the map as the industrial 
area, there were factories employing something like 450,000 hands; 
and there was horse-power installed in those factories—mostly 
steam—of 456,000 m P. Of that 456,000 H P., only 4 per cent. was 
electric power supplied by the existing companies and local autho- 
rities. That alone showed that the existing companies and local 
authorities were unable to deal with the question, and the reason 
was not far to seek. It was not as though electricity for power 
purposes was not as much required and as useful in the industrial 
area of London as in any other industrial area throughout the 
United Kingdom; but the fact was that the existing generating 
stations of the companies and local authorities were not capable of 
giving a supply of the kind. They were mostly small and badly 
placed, and many of them were cramped, and from their surround- 
ings were incapable of extension, except at an enormous cost, and. 
most of them were not fitted for the economical generation of 
electricity on a large scale. He was informed that it was im- 
possible for these companies aud local authorities to produce 
electricity at a price which would make it economical for the manu- 
facturer to use on a large scale. In his Bill London was divided 
into two areas, the non-industrial and the industrial. The first 
included what might be called the residential! portion of London and 
the City. In the industrial portion had been included a consider- 
able rural area. Ав” was well known, the tendency nowadays 
was for manufacturers to remove to the country, but their great 
difficulty was to get an adequate supply of power. By including 
this rural area, the compauy would be able to supply that. The two 
chief generating stations would be at Greenwich on the south bank 
and at West Ham on tbe north bank of the Thames, while the third 
station would be at Falham. The capital proposed was £5 000,000, 
with tbe usual borrowing powers of one-*hird, but he need hardly 
say that it was not proposed to raise the whole of that capital at 
once. It was proposed to raise it by instalments as the business of 
the company progressed, but if the hopes of the promoters were 
realised, that five millions would be required in a very moderate 
time. There were two pricesin tbe Bill, pat the second was probably 
the one for which the manufacturer would take his power, and it 
worked ont so that ifa man took a supply for eight hours out of the 
24, the price would work out at 865d. per anit orthereabonts. But 
these were maximum prices, and ia that respect the Bill was a record. 
In none of the 20 power Bills passed was the price fixed so 
low, and the price was lower then thoss fixed in any of the other 
Bills to be considered by the Committee. The promoters of the 
Bill were 63 in namber, and composed of gentlemen of business 
capacity and financial strength. Men like Sir A. Noble, Lord 
Armstrong, Mr. Erie Hambro and Mr. Yarrow knew what they were 
about, and were gentlemen who bad behind them very consider- 
able financial strength. Та fact, there was an offer by substantial men 
to provide a supply of electricity for London at a rate at which no 
other company had offered to supply апу industrial area before. In 
the non-industrial area the powers his company seked for were limited 
to supplying authorised undertakers. They could supply every com- 
pany and local authority within that area at a lower price than thoy 
themselves could generate at to-day. There was no compulsion on 
those authorised undertakers to taks a supply, but no doubt they 
would take а supply it they found it economica! to do во. Ia many 
cases where the demand of these undertakers, was increasing, and 
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they had not sufficient capacity in their present generating stations, 
they would doubtless find it more economical to take a supply from 
the Power Co. than to incur capital expenditure to provide it for 
themeelver. In addition to this, they also asked for power to supply 
railway companies, tramway companies, canals, docks, and Goverp- 
ment Departments. When the existing railway and tramway com- 
panies determined to adopt electricity as the motive power there 
was DO power company, and they were compelled to provide their 
cwn generating stations. If this company had been in existence 
they could have obtained their supply more economically. Such 
companies as the Metropolitan Railway, the Metropolitan District, 
the Central London Railway and the London United Tramways, 
had erected their own generating stations, avd bis clients left ttem 
ort of their calculations. But there were other companies coming 
before Parliament. There were railways baving termini in London 
x ho had a large suburban traffic, and everything pointed to the fact 
that in the future this suburban traffic would be more economically 
carried on by means of electric traction. In that respect, therefore, 
they could look for a great demand for power for electric traction. 
If tbe Great Western Railway Co., the South-Western Railway Co. 
and the Great Eastern were to contemplate, as be believed some of 
them were contemplating, the use of electricity for their suburban 
traffic, it would be a matter for their consideration whether they 
cculd not get their power quite as cheaply from this company and 
thereby save the cost of erecting generatiog stations. That this 
was no mere sanguine expectation was proved by the fact that the 
Nerth-Eastern Railway Co., one of the most progressive com- 
panies of the country, had recently found it desirable to electrify 
their lines in the neighbourhood of Newcastle. They electrified 37 
miles, and they took their supply from the Tyneside Co. Simi- 
larly with regard to tramways at Tynesifle, they were supplied by 
the Power Co. What could be done in Newcastle could be done in 
London, and that was the class of business they looked forward to 
dc ing in the non-industrial area. 

The CHAIBMAW: You don't take power to supply for lighting? 

Mr. FirzGEBALD said they did not take power for lighting in the 
ordinsry sense, but where they gave a supply for power purpose», 
the person who took the supply might light his own premis 20. 
Then the same class of business would be done ia the industrial 
atea, and in that area were tbe docks, which at present had no 
supply at all. In this district, however, perhaps the most important 
of all were the manufacturers. There was а magnificent field for au 
electrical enterprise carried on on a true basis, which was the basis 
of that Bill. That there was a need for the company, was shown by 
the fact that 250 manufacturers in the area, who employed about 


80,0C0 hands, had petitioned in favour of the Bill. It was, 


cf course, true that Tyneside bad a cheap coal supply, but that 
would be met in the case of London by the larger size of 
the stations, and by the larger demand for current which 
would enable it to be generated at a cheaper rate. The capital 
ссв of the present stations of the companies and local 
authorities in the ares, worked out st £51 per xw. capacity. Ia 
his саве the capital cost would be sometbiog under £9 per kw. 
capacity. Even if they took the more modern existing stations the 
coet was £30 per Kw. capacity, so that comparing the figures it 
would mean a saving of £1,800,000 in the capital cost. The pro- 
rcoters proposed to work their dynamos, not by ordinary steam 
engines, but by large steam turbines which had only been invented 
witbin the last few years. Another saving would be the unlimited 
supply of water for condensing purposes, and he was told that it 
would result in a saving of 20 per cent. of coal. With regard to 
coal tbat would be brought by water, and the heavy cost of cartage 
which the present undertakers had to bear, would be saved. The 
main objection urged against the scheme by the existing companies 
and local authorities was on the ground of competition, but there 
was Dot a single tramway, canal or Government department at 
present being supplied by these undertakers. So far as the non- 
ir dustrial area was concerned, there would be only an infinitesimal 
competition, and in regard to the industrial area, the Bill provided 
that the company should not supply any person within the area of 
avy authorised undertaker without the consent of such undertaker. 
It was further provided that such consent should not be unreasonably 
withheld. ` . 

Tbe. CHaIRMAN: You could not supply a manufacturer without 
the consent of the authorised undertakers. 

Mr. Frrzc*BALD ssid that was so, but if such consent was un- 
reasonably withheld, the matter would be referred to the Board of 
Trade. They were seeking to set up no monopoly, for the existing 
companies and local authorities retained all their rights and were to 
supply electricity for every purpose for which it could be used. The 
main business of these undertakers, however, was to supply light, 
and tLat.would hardly be affected at all. The London County 
Council objected to the scheme mainly on thé ground that they had 
lent large sums of money to local authorities, who had invested it in 
electric lighting undertakings; but it seemed to him that the com- 
pany would have little effect on that. 

5 n CHAIRMAN asked if there were any purchase clauses in the 
117. 

Mr. FirzGEBALD seid there were not, and Lord Crose's Committee 
reported against it exoept in special cases. In tbis case it was 
difficult to say in whose favour such a clause could be inserted. As 
to the objections of local authorities in regard to the streets, of 
course, the œ трапу in its own interests would avoid breaking up 
busy thoroughfares, 

Mr. C. H. Mznz, consulting engineer to the Tyneside Оо. and а 
number of otber undertakings, was the first witnese called, and in 
answer to Mr. Lloyd gave a number of statistics to prove how much 
more economically electricity could be generated in large stations. At 
Tyneside, electric power had superseded steam. 

The OHAIBMAX said he thought that, as compared with steam, no 


one disputed that electricity was better; it was only a question of 
cost 


WrrNESS, in reply to other questions, said it would not be an 
exaggeration to say that the xw. capacity it was necessary to install 
in a set of statione properly connected together, and dealing with 
all the requiremonts of London, would be from 20 to ое cent, 
less than the xw. capacity which they would have to if they 
put up several separate stations. Even taking their very economical 
cost per Kw. installed of £10, they would still have а large saving 
of capital; but taking the cost of the | 
averaged £51, the capital expenditure saved was enormous. А good . 
load factor might be uced by a combination of-eeveral bad 
‘ones, and tbe essential in order that that might take place was thd 
there should be a diversity between them. The intention of the 
pr»moters was to have turbines, and it had to be remembered that 
their iatroduction bad altered the problem altogether, for a few years 
ago engineers thought it was not economical to go beyond certain 
limite in the dimensions of stations. Witness put in the following 
table showing the estimated capital expenditure in the [өч 
1910, when they reckoned to have spent £2,000,000, and in 1916 
when they would have spent the whole of their authorised capital : 


CAPITAL ExPENDITUBB OF PROPOSED UmpERTAKING. 


1910. 1916. 
Works completed. Works completed. 
Generating stations .. ec £717,200 £2,615,000 
Transmission tystem.. e cs ,000 1,872,000 
Sub- stations and distribution system 401 ,000 1,601,000 
Plant ор loan. " om А? 900,000 400,000 
£1,901,200 £6,990,000 
Land and preliminary expenses ..  .. 180,000 950, 
Total .. x £2,081,200 £8,740,000 
Less—reserve, &0. .. — 500,000 
Net capital required  .. is .. 49,081,900 £6,240,000 
Capita! authorised by the Bill.. © .. 45,000,000 
Bor: owing powers ee oe oe ee 1,667,000 
48.067. 000 


In 1910 they assumed a power supply of 64,000,000 units per 
annum, & railway load of 23,000,000 unite, and a bulk load of 
50,000,000 units. They proposed for the main cable to lay a ring 
main round London in streets to be settled by the local authorities. 
Additional cables for railway companies and so on would be drawn 
into the conduite, and the ring main would be arranged so as to 
come as ncarly as possible to tap all the- existing stations and rail- 
ways. As regarded the high-tension system, they proposed to 
adopt the 12,0CO-volt system, and they would lay the conduit to 
obviate fature breaking up of the streets. With regard to revenue 
^x expenditure, they reckoned in 1910 that the income would be as 
ollows :— 


By sale of 187, 500, 000 units at 7d. per unit ... £401,042 
Bundry receipts  ... iss - за .. 200,000 
£421,042 

Dedact expenses ... - t - 390,337 
Balance ies ET £180,705 


This would Ъз sufficient to pay 6 per cent. on the capital and to 
carry forward £10,705. Their expenditure would be:— 


Oost of generating 183 300,000 units at 154d. 


per unit ... - "T ; £117,617 
Distribution sas ies Vus ies 23 080 
General expenses, management, rente, rates, 
taxes, insurance and sundries... ө. - 58,500 
Selling department 8 is $a ШП 15,000 
Total ... s £214,797 
Reserve, depreciation, renewals, &c. 75,540 
£390,337 


This would be absolutely new business which was not done at 
present by the existing undertakers. Witness, amongst other 
tables, also put in the following :— 


Cost or PROPOBED GRNERATING BTATION. 


Capscity of station ks "T аа es T 575 90,000 Kw. 
Сана! 5 
1. Land.. - ; - 8 oe .. £40,000 
£40,090 
2, Condensing conduits, sidings, quays, and main 
RT founna ons ЕН АК is vs 711,000 
. Iron buildings, obimneya, ers, 
auxiliaries, and coal-handling plant PEE 880,000 
4. Generating plant.. is ex 106,000 
5. Switch-gear and sundries 50,000 
a £662,000 
6. Enginccring, supervision, and contingencies, . 
10 per cent. on all expenditure except land. 65,900 | 
—— 717,200 
Total .. n ee £781,200 
Expenditure per kw. ies ee ss oe £8°4 


be if a local authority got a prov. order and then got a supply in 
from his company. In tbe industrial area the companies would be 
affected by the power company sapplying to a consumer direct, 
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either with their consent or with tle consent cf the Board of Trade 
if the authorised ondertakere’ consent were anreasonably withheld. 
He believed one or two local authorities in this industrial district 
were supplying their own tramways, and one company was furnish- 
ing a temporary supply to the London County Council tramways. 
In 1903-4 the electric lighting companies of London expended 
£65,000 on their generatirg stations, and bad they taken their 
supply from the company at their maximum price, by the year 1931 
they would have saved millions of money. There were 30 local 
authorities who were authorised undertakers in the proposed area 
of the company, of whom 18 were in the industrial area and 12 in 
the non-industrial area. They would not be affected any more 
than the companies. 


The Committee sat again on Monday. 

The CzRAIAMAN said he had been reading the otber Bills, and he 
wished to know what effect any decision the Committee might come 
to would bave upon these Bills. If the Committee decided that it 
was not expedient that the Bill should proceed, then he appre- 
hended that all the other Bills would come forward one sftr 
avother, and the Committee would consider them on their merita. 
Bupposing, however, the Committee decided that it was expedient 
to allow the Bill to pass, be did not know what effect that would 
have on the other Bills. 

Mr. Batrous Browns, K.C., said that if the Committee came to 
the conclusion that the Bill should proceed, that would not 
necessarily have the effect of making all the other Bills drop. He 
thought they might still go on, because the Committee would then 
have declared in favour of the principle of almost unlimited com- 
petition, and it would be a question whether these other Bills might 
not even compete successfully with the Administrative County of 
London. He thought it would be better if the Committee heard 
all the Bills before giving a decision. 

Mr. O. H. MRZ continued his evidence, and in cross-examination 
by Mr. Влгрғоов Browns, K.O., who represented all the other com- 

Bills, said the Tyneside Co. originally started by Pro- 
visional Order to supply within a certain district, and they atter- 
wards got a power Bill which allowed them to enlarge their area. 
There was opposition by authorised undertakers when they applied 
for their power Bill, and at the time power was being supplied in 
Blyth. He believed that the present generating stations in London 
were very small, and could not give the supply required; but he 
had no details before bim as regarded the size and capacity of these 
works. He was not aware that the existing London companies had 
advertised their willingness to supply power. He bad put in the 
figure of £51 the average capital cost per xw. capacity for the whole 
of the existing stations within their proposed area. Of course, he 
knew that some of these were large stations, and some were small, 
buf that did not include sub-stations. He put in an estimate of 
£8 4s. for bis cost as against that £51. He got that £51 from the 
Board of Trade returns. | 

Mr Browne: Tbe question between us as to the cheapness of 
ты supply and the dearness of yours depends on this figure ?— 

es. 


And it also depends largely on the works costs?— Tes. 

And you know that пару of the companies included in the 
average ате very much below £51 per gw. ?—I should imagine во. 

Continuing, Wirmzes said he would take it that the capital cost 
of the Metropolitan Electric Supply Corporation worked out at 
£32, and that that £32 included a large amount of expenditure for 
fature extensions. At the tame time, he thought it would be fair to 
com the £32 with his £8 4r., because bis £8 4s. included land 
kor future extension. He had no way of getting at the number of 
units which were at present supplied for power purposes in London 
and he did not know that the demand was increasing. 

Mr. Brown: If we can supply at the same price as you can and 
are already able and willing to do it, there is no reason for another 
company in London ? | 

WriTNRSS said their саве was, first, that the demand for power 
was not being met; and, secondly, that if London was to be sup- 
plied on the right lines it would baveto be supplied at a very cheap 
rate indeed, and all engineers who had studied the question were 
agreed that the way to supply cheaply was to concentrate the 
ration into large stations. He did not consider that the demand 
for power was being met in London at present. His idea of the 
right lines on which London should be supplied was that Bill. 

Mr. Brownz: If I can convince the Committee that all the past 
legislation has been on the right lines and that we are in a position 
to-day to supply ali the wants and at as cheap а rate as you can, 
doesn't your case go ?—I tbink, if you can prove that, a great deal 
of my case is gone, bat not the whole. 

I do not know what is left ?—In London yon have 60 to 100 gene- 
rating stations scattered about, and it would be much better to have 
two or three central stations outside the town. 

Your idea is that all these 70 or 80 stations should be scrapped 
and that you should come in ?—The present stations will have to 
be scrapped some time. 

Proceeding, Wirxzss said that if а local authority was supplying 
the Board of Trade would allow the company to go into the district 
if they could supply more cheaply than the undertakers. He had 
been to the Willesden station of the Metropolitan Electric Supply 
Company, and knew they had & great deal of room for extension. 
He would be sorry to hear that that company had s large amount of 
surplus plant on ite hands owing to the Marylebone Borough 
Council purchasing its undertaking. 

Mr. Ввотнк: Do you think that company will scrap ite station ? 
—1t sounds unreasonable to talk about scrapping the station. 


ite question is, what it costs at present and what they could obtain 


Continuing, Wrrness said that he was not aware that the County 
of London Electric Co. had a turbine already and another one on 
order, and he supposed Mr. Parsons would not refuse to supply bie 
turbines to any London company. He supposed that everything he 
proposed could be done by tbe existing companies if they had the 
money and the space. His price would be to the consumer, and it 
would be a question of bargain as to whether it was transformed to 
suit the purpose «f the consumer. The consumer would have t» 
agree to secure tbe company 20 per cent. onthe cost of mains and 
take a supply for seven years, and he did not think that was 
unreasonable. It was hardly a fair question to ask him at what 
price the company could supply a suburban railway, but the Tyne- 
side Co. supplied the North-Eastern Railway at 55d. per unit, and 
this was subject to reduction. It was high tension and bad to be 
transformed, and this was the subject of another agreement. Tbe 
total price, including the transformation, was assumed at 63d. It 
was a sliding scale, and that was what it worked out at. The 
Tyneside company sold 17,000,000 units of electricity, and the 
North-Eastern Railway guaranteed to take 5,000,000 units. They 
took more. The suggested station, when fully equipped, 
showed six sets of generating plant, and the maximum 
oatput of the station was 120,000 xw. That meant 5,000 Ib. of 
steam per minute, but if there were a breakdown of one set, the 
steam would be taken by the other sets. Witness then put ia the 
following table :— 


TOTAL CAPITAL EXPENDITURE SUMMARISED FROM DETAILED ESTIMATES. 


Far dealing For dealing 
with supply with supply 
assumed for to whole 
1910. area. 
Transmission system, 
Main system— 
Conduits £2-2,000 £524,000 
Cables 908 d 186 000 689,000 
Tributary system 
Network oe ee ee se ee ee 162,000 489,000 
680,000 1,702,000 
Engineering and contingencies, 10 per cent. 53,000 170,200 
Total oe £583,000 £1,872,200 
Sub-stations and distribution system. 
Main high-tension distributing centres 19,000 85,000 : 
Transformer sub-stations m 90,000 180,000 
Low-tension network oe ee ee ee 210,000 801,000 
Connections to consumers ie 45,000 800,000 
864,000 1,866,000 
Engineering and contingencies, 10 per oent. 86,400 186, 
£400,400 £1,502,600 
Land for sub-stations £40,000 £100,000 


He explained that the 1916 figures allowed for 528 miles of trane- 
mission cable of the size of 25 sq. in. copper-sheathed lead-oovered 
three-cored. The price was based on the present-day price of copper. 
Duplication of the mains had been provided for. The capacity of 
the eub-stations was 200,000 xw. Не rated the turbo-generators at 
their maximum capacity, which was 5,000 Kw., and the ordinary 
capacity was 3,500. Those were the largest sise at present in use, 
and were at Carville, but the size of the generators proposed was 
10,000 xw. Не did not admit that there was going to be any 
competition between this new company and the existing companies 
supplying electricity in London, bat, of course, assuming that there 
were competition, he agreed that it would be unfair. Of course 
there would be competition so far as power supply was concerned. 
The capital cost at Carville was between £11and £12 per kw. Ho had 
not used the resulta at Newcastle as a basis for this scheme, but had 
estimated what he thought could be done in London. Oomparing 
their gross revenue with their capital in 1910, it worked out at & 
percentage of 21 per cent. on the capital expended. He was aware 
that at Newcastle they had only 9 per cent. gross revenue, but that 
was because the Newcastle und was on a mach smaller 
scale than they proposed to work on. He admitted that the small 
consumer was the dearest: to supply, and that the supply in large 
quantities for power purposes was the most remunerative., 

As compared with Newcastle's 9 per cent., the London companies 
work out at 12 per cent., and yet you are calculating on 21 per cent. 
Does not that seem rather sanguine ?—No. Continuing, WrrNESS 
said be dared say it was correct that the existing London companies 
provided for 45,000 xw., while the stations were designed for 
250,000 Kw., but; he maintained that many of these stations were 
disadvantageously placed both as regarded condensing water and 
for obtaining their coal supply. They proposed to use Thames 
water for condensing purposes and to pay the Conservancy for it. 

Replying to Mr. Fammwax, К.О, on behalf of the London 
Boroughs, the Wrrunss said that he could not understand how it was 
that Bt. Pancras, charging 10. per unit, made a profit of 17d. per 
unit. He was certain that all the charges could not be included in 
that result. 

Mr. Freeman: But this 17d. actually goes in relief of rates. 

The CHAIRMAN : The witness says that all expenses cannot have 
been charged. Itis a good thing tbat he is not the auditor of the 
Bt. Pancras accounts. 

Wrirnzss, in further cross-examination, said he had had no expe- 
rienoe in laying mains in London. All their estimates had been 
checked by actaal tenders and the tenders had been a little below 
the estimates. The engineers were quite satisfied that there would 
be no difficulty in laying the mains tbrough the London stroets in 
the manner they proposed. 

Replying to Mr. Lrrenza, K.O., the Wrewzss said they would 
not go to the expense of taking up the streets in the City for the 
perpose of laying mains if they could possibly avoid it. He was 
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not prepared to give an undertaking that they would not lay mains 
through the City. 


Cross-examined by Mr. BrrsNERHassET, K.C., for the West- 


minster City Council, the Witness said tbe whole conception of 

their scheme would be seriously interfered with if their powers 

within a non-industrial area were confined to the supplying in bulk 

of authorised distributors. They expected to supply allthe rail- 

vic companies іо London if, and when, they electrified their 
ев. 

Mr. Вилркв Harris, K.C., asked for the exclusion of Barnes and 
Ealing, but the witness refused this. In reply to Mr. Moon, 
witness admitted that there would be unrestricted competition with 
the company from the local authority. He anticipated that an 
average installation in London would require from 50 to 100 H.P. 
The Committee then adjourned. 

The Committee sat on Tuesday, when Mr. Merz continued to 
give evidence. 

(To be continued, ) 


ACCRINGTON CORPORATION BILL. 


On March 14th a Select Committee of the House of Commons, рге” 
sided over hy Mr. J. W. Wilson, considered the Bill of the 
Accrington Corporation, which contained a number of tramway pro- 
posale, and also clauses asking for power to supply electricity to 
neighbouring authorities. Mr. Wedderburp, K C., Mr. Lesse and 
Mr. Jeeves appeared for the promoters, and Mr. Hatcbinson for the 
Accrington Steam Tramways Co., and Mr. Baggallay for the Lan- 
cashire Electric Power Co., who opposed the Bill. 

Part II. of the Bill dealing with tramwaye was first taken, and 
Mr. WEDDERBUBN, K.C, explained the position of tramway 
matters in tte town. The Corporation in 1882 obtained an Act to 
construct tramways, but not to wcrk them, and they constructed 
lines to Claytoa-le-Moors, Church and Haslingden, which were 
leased for aterm of 21 years to the Accrington Steam Tramways 
Co. That lease would expire in April of 1907, and by an agree- 
ment which was scheduled in another Act, the Tramway Co. was to 
give peaceable and qaiet possession of the andertaking tothe Corpora- 
tion, wbo would take over certain stock. The Tramway Co. had 
also a line in the districts of Haslingden and Rawtenstall, but it 
was within the power of the local authorities of those districts to 
come in and purchase the line on giving six months’ notice. This 
line and the Accrington lines were worked as one undertaking. 
The Accrington Corporation now asked for power to electrify 
the existing tramways and to work them from their own 
generating station, which had cost £44,000, and they also proposed 
to construct a new line to Huncoat, and a new line from Church to 
Oswaldtwistle. Accrington, Church and Owaldtwistle were prac- 
tically all one town. The Oorporation were perfectly willing to 
give to the tramway company all the advantages it should enjoy 
from ite remaining two years’ lease, but he challenged the right of 
that company to be heard on any other matter, except so far as 
it was concerned for two years. | 

The CBAIBMAN intimated that the Committee would be impatient 
of hearing evidence from the tramway company, except that which 
bad reference to the company’s intereste. | 

Mr. Нотонїнвон contended that be came there with an un- 
challenged locos, and he wished to address the Committee on the 
wide question of public convenience. The tramway company had 
worked the undertaking as a whole, and beyond Aoocrington 
there were ramifications of the means of communication. If the 
Corporation severed the connection of his company's line at the 
boundary, it would mean dislocating the whole system. 

In reply to Mr. Whitely, Mr. Нотонїнвон admitted that there 
was nothing in the Bill to prevent him from electrifying his lines and 
entering into an arrangement for running powers over the Corpora- 
tion tramways. 

The ОнАтвмАн said the Committee did not feel inclined to hear 
evidence from Mr. Hutchinson as to the general question of public 
convenience, and extravagance, and so on. 
| 5 said that being so, he must withdraw from the 
inquiry. : 

Mr. STEPHEN SELLON, consulting engineer, was called, and gave 
evidence as to the desirability of electrifying the system, and work- 
ing it from one power station. The estimates in the Bill were £8,300 
for tramways, £29,000 for electrical equipment, and £5,000 for street 
widenings, and he thought they were ample. 

Other evidence having been called, the Committee found the 
preamble of the tramway part of the Bill proved. 

Mr. WEDDBRBURN then dealt with Part VI. of the Bill, which 
referred to electricity, and to Olauses 67, 68 and 75 the Lancashire 
Electric Power Co. objected. He said the Corporation had their own 
generating station, and they desired to supply electric current for 
the workipg of the tramways both inside and outeide the borough. 
They also desired to supply with light those districts outside the 
borough, but which were really one townsbip, vis, Oswaldtwistle, 
Ohurch, Clayton, Huncoat and Haslingden. Clause 67 enabled them 
to supply in balz outside the borough, and Clause 75 enabled them 
to accept the transfer of electric lighting orders. The Lancashire 
Electric Power Оо. had only one generating station, 14 miles from 
them, but it objected to competition, although when it got its powers 
it eaid it did not want a monopoly, and could beat competition by 
supplying at a cheap rate. 

А Мимвив of the Committee: It is rate-aided competition they 
object to. 

E 5 said it raised the broad question as to whether 
or any other electric power company ha an area was 
entitled as a matter of principle to say it had een рз 


е 


Mr. 8. SELLON was called, and gave evidence in favour of the pro- 
posals in the Bill. It was true that any local authority could claim 
а supply from the Lancashire Electric Power Oo., but it was on the 
onerous terms of seven years’ agreement, aud 20 per cent. of the 
capital charges incurred by the company. 

In croes-examination by Mr. BAGGALLAY, WrrNESS said it was 
true that by the Bill the Corporation would have power to pick and 
choose which districts it would supply, and it was also true that tbe 
Lancashire Power Co. was compelled to give a supply to any local 
authority. He koew cases, however, where it was impossible for 
either local authorities or companies to accept the terms of the 
power companies. It would be possible for the Corporati^n to take 
the cream of the districts and leave the rest to the Electric Power Co. 
He would not look upon this as а rate-aided competition, because 
it would, ia his opinion, be a profitable undertaking, and there 
would be no cal! on the rates. 

The Town CLEak of Aocrington was called; and expressed the 
readiness of the Corporation to accept an obligatory clause similar 
to the Power Co. for sapply to the surrounding districte. 

Mr. Hicuam, chairman of the Electric Lighting Committee, aid 
there had been a loss on the electricity undertaking in the past, 
bat it was decreasing, and it wasexpected that this year there would 
be no loss. 

Mr. BAGaALLAY addressed the Committee, and said a power com- 
pany conld not live unless it had a fair field to carry on ite opers- 
tions, and no doubt Parliament intended that it sbould have 
freedom from the competition of those who could carry on such coa- 
petition on unequal terms taking certain areas and leaving the rest 
tothe power company. If portions of the power company's district 
were to be taken away it would paralyse its attempts to rais 
capital. 

The CHAIBMAN intimated that the Committee would allow the 
Corporation to supply in the districts namea except Haslingdes, 
bat the power company would not be obliged to obtain the consent 
of Accrington, as the distributing authority, to come into those arene. 
That was to say, they did not make these four areas a monopoly of 
the Accrington Corporation in the same way that Accrington iteelf 
was amonopoly. Farther, they did not want the Corporation to 
use profits which might be made in one district to supply another 
district at a cheap rate and eo keep oat competition. 

The Committee then adjourned for clauses carrying out their 
decision to be brought up. 

On Wednesday, 15th inst., Mr. Jggvxs brought up clauses to carry 
out the Committee's decision with regard to electric lighting 
powers. The new Clause 67 was as follows:—“If tbe Urban 
District Councils of Church, Oswaidtwistle and Clayton-le-Moors, 
and the Parish Councils of Huneoat and Altham, in the Rara 
District of Burnley, or any one or more of them are or shall be 
authorised by Act of Parliament, or by provisional order confirmed 
by Parliament, to supply electrical energy, orif any company are so 
authorised to supply electrical energy wicbin any such districte, the 
Corporation and such local authorities or company, as the case may 
be, may enter into and carry into effect agreements for the supply 
of electrical energy in bulk by the Corporation to such authority or 
company, provided that the Corporation shall not, for the purpose 
of enabliog them to exercise the powers of this section, ereot or 
provide any additional station for the generation of electrical 
energy. 

In Clause 75, which gave the Oorporation power to accept the 
transfer of electric lighting orders, the following sab-egctions 
were added:—(3) In the case of any such transfer being 
made to the Corporation, the consent of the Corporation sball not 
be necessary in the event of any company, body or person daly 


. authorised to supply electrical energy within the district affected, 


desiring to give such supply. (4) Tne Corporation snall not ander 
the provisions of any Act of Parliament or provisional order under 
which an undertaking transferred to them under the provisions of 
this section may have been created and maintained, supply elec- 
trical energy outside the borough at а less price than that obarged 
for a supply under similar conditions to consumere witbin the 
borough." 

The first sub-section of the clause wae also altered to make it 
clear that the clause only applied to the districts set oat in 
Clause 67. 

Tbe Committee struck out Clause 68 of the Bill, which allowed 
the Corporation to enter into agreements with local authorities for 
the supply of electrical energy for traction purposes. 

Mr. WEDDERBURN. K. O., corrected the answer of Mr. Sellon as 
to the estimate for tramways. Instead of £8,000, it was 288, 000. 


The Police and Sanitary Bille Committee, under the chairmanship 
of Mr. J. W. Wilson, on Thursday, concluded their consideration of 
the Accrington Corporation Bill. 

Mr. WEDDERBURN asked the Committee to allow 30 year 
as the period of the loan for the purpose of tramway construction, 
and 25 years for the sum required for equipment. 

The CHAIBRMAN said the Committee were aware that long periods 
for loans nad been graated in the case df electrical equipment, bul 
it was the intention of the Committee this year to look more closely 
inte these items, Anyone cognisant with electrical machinery, 
knew that 20 years was a long lite for electrical machines. Mr. 
Bellon knew that it was more like 10 to 15 years. 

Mr. WEDDERBORN said Mr. Sellon was of opinion that it was % 
question of how tbe equipment was maintained. 

The Вовооон ENGINEER said the estimates were as follows :— 
Reconstruction of tramways, £17,000; construction of new tram- 
ways, £22,000; relaying of existing tramways, _ £27,000; 
additions to dept, £3,000. For the electrical equipment they 
wanted £40,500. ` 
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The OHAIRMAN, after a private consultation, said ‘that with regard 
to the money wanted for construction purposes, the Committee had 
- considered the fact that a good deal of expense in the way of 
depóte, &c., bad been incurred, and the period had been fixed, and 
no argument which might be used, could alter that. "Therefore, 
the Committee agreed to tbe suggestion for 30 years. With regard 
to equipment which was more or less of a perisbable nature, the 
Committee had considered the matter very carefolly, and also 
certain precedents of last year, where the period was cat down to 
15 years. The period had always varied in accordance with 
whetber the equipment was new, cr was partially used. In this 
case the Committee were ва isfied that 20 years was the utmost that 
could be allowed. In all cases which came before them, they would 
be glad if the agente would bring the estimates up in the form of con- 
struction and equipment, for they intended to abandon the policy 
of averaging it in cases of any considerable extent. 


Tas Lonpon Coonty COUN COIL Егиотвіс WiBING PROPOSALS. 


In the House cf Commons on Fhursduy last week, Sir F. Bansory 
(Camberwell, Peckham) moved :—“ That it be an instruction to the 
Committee to omit Part XV. from the L.O.C. General Powers Bill. 
He said the clause which he desired to omit empowered the local 
authorities to supply wires, fittings and apparatus fo the premises 
of their consumers, and to borrow money for the purpose. The 
object of that clause was to introduce municipal trading and to 
interfere with the legitimate work of private shopkeeperr, con- 
tractors апа engineers. 
Mr Вовнв, according to the Times report, said the County Council 
was acting in this matter on bebalf of the borough councils, There 
were in London 13 electric lighting companies who had power to 
supply electric light, and to sell to the consumers the necessary 
fittings and appliaaces. Parliament had given to 16 borough 
councils the power to supply electric light in London, but they could 
not do so effectively or cheaply if the fittings and appliances had 
to be bought from middlemen, who frequently made large profits 
out of the consumers. The borough coancils, without exception, 
had asked the County Council to apply for powers in their Bill to 
enable them to sell fittings to consumers who took their electric 
light. It was ridiculous to call that a glaring instance of municipal 
tradiog. Let members be logical and consistent. Why should they 
refuse this power to the borough councils, and at the same time 
allow the South Metropolitan Gas Co. to supply burnersand cooking 
stoves? 

Sir Н. К:мвив said he was strongly opposed to this attempt to 
tax the ratepayers in order to set up businesses їп competition with 
private enterprize. | 

Mr. Benn pointed out that the Wool wich and Marylebone borough 
councils already possessed these powers, 

Major Evans-Gorpon said he was convinced that it was reason- 
able that those powers should be given to the borough councils, 
and he shoald vote against the instruation. 

The House divided, and the numbers were—For the instruction, 
190; against, 196; majority, 6. 


A 


Baker Street and Waterloo Railway Bill.—Oa March 14th the 
Court of Referees considered th: question uf tho Jocus standi of the 
Gorden Hotels, Ltd., againet the Bill of the Baker Street and 
Waterloo Railway Ov. After hearing the case for the railway com- 
panv, the Court disallowed the Locus. 

Edgware and Hampstead Railway Bill.—The locus standi of the 
London County Council against tnis Bill was disallowed, except 
against Clause 14 and so mach of the preamble as relates thereto. 

Dublin United Tramways —In the House of Commons on March 
20th, the Daolin United fremwaye Bill was read a second time, 
and an instraction to the Committee was agreed to, to insert in 
the ВШ a cladse compellioy the Dablia United Tramways Co. to 
supply electric current to the Blackrock Urban District Com- 
missioners for the purpose of the electric lighting of the district. 

Appointment of Committees to consider Electrical Bills. — The 
Committee of Selection of the House of Commons bas appointed a 
Committee, consisting of Mr. Compton Rickett (chairman), Sir 
James Heath, Mr. Yoxall and Bie Walter Palmer, to consider the 
following Bills: —Obaring Cross, Euston and Hampstead Railway; 
Edgware and Hampstead Railway; Great Northern, Picca- 
duly and Brompton Railway (No. 1); snd the Baker Street aud 
Waterloo Railway. A Committee consisting of Mr. Stevenson 
(Chairman), Mr. Allhusen, Mr. Rose and Mr. Moon has been 
appointed to consider vsrious Bills, among them being the South 
Wales Blectrical Power Distribution Bill and tbe Shropshire and 
Worcestershire Electrio Power Bill. 

Gas in Telegraph Inspection Chambers.—Bir T. Dewar has asked 
the Postmaster- General whether his actention has been called to 
accidente reporied by the Metropolitan Police as being due to 
explosions caused through gas escaping into telegraph inspection 
chambers and coming into contact with leakagein an electric wire; 
and will he state what compensation has been paid for any personal 
injuries which euch accidents may have caused, and what action has 
been taken to prevent their recurrence. Replying in the Parlia- 
ment papers, Lord Stanley said he had not seen any reason to 
suppore that explosions had been due to leakage in a telegraph or 
telepbone wire. No compensation had been paid by the Post Office, 
which had not been in any way in fault. The engineers of the 
Post Office were considering whether there was anything the 
5 could do to diminish the danger arising from the escape 

gas. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of Actitions names, fc., 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouraoy of 
the views which he may express.) 


"GASELBE" writes:—'' A orders from B a temporary electric 
light installation, and B ordere from О the necessary accumulators. 
When B connects the sccamulators he finds that they are under 
voltage, and, consequently, A refuses to accept the work. B returns 
celle'to C, and lodges complaint. C opens the cells, and finds that 
one of the lugs is corroded (broken). Сап B claim from O his out- 
of-pocket expenses? ы 

„% If B ordered from C certain accumulators which were to give 
a perticalar voltage, and they failed to give this voltage, it is clear 
tbat B can recover from C any reasonable expenses to which be was 
put by reason of his not being able to fulfil his contract. If the 
accumulator failed owing to tbe lug being broken, this would also 
appear to be a defect for which C should be held responsible. 


THE HOLBORN AND FINSBURY ELECTRICAL 
EXHIBITION. 


Tuts Exhibition, which was opened on the 20th inst., has been 
organised by the County ef London Electric Supply Co, Ltd., 
whose several areas of supply are among the largest and most 
important in the metropolis, embracing the boroughs of Finsbury, 
Holborn, Wandeworth, Camberwell, and portions of Southwark ana 
Bermondsey. 

The opening ceremony was performed by the Mayor of Holborn, 
supported by representatives of the local authorities. 

Mr. J. B. Braithwaite, janr., the chairman of the company, in thank- 
ing the various speakers for their loyal support, referred to the scope 
of their power business, in conuection with which it was interest- 
ing to note that they and their neighbours, the City of London Oo., 
were supplying some 20 000 нр. of motors; the latter fact was also 
a practical answer to those companies who were now seeking autho- 
rity to supply London with electricity for power purposes. He 
proceeded to review the prominent features of the Exhibition, men- 
tioniog that the company were supplying some 2 000 consumers in 
workmen’s dwellings on the peuny-in-the-slot system, and that a 
sample installation of this description was included among the 
exhibits. ; 

For our own part, we believe this Exbibition to be one of the 
most representative of ts kind held so far iu this country; firms 
of repute in the electrical world meet one on every hand, 
and the power user, for whom the exhibition specially caters, will 


-find a large selection of interesting specialities. The company, it 


may be noted, have specially encouraged power users in the Holborn, 
Clerkenwell and St. Luke's areas, where a!power circuit at 530 volte 
D.C. 18 in operation. 


Еча. 1.— Арии, HLSOr ATOM Co.'s ExuBrBIT, Two-PHASR MOTOB. 


Altogether, some 70 stands are provided, and these contain 
exhibits of motors, cables, lifts and hoiste, motor-driven macbinery, 
switchgear and instrumente, arc and street lighting, interior and 
artistic fittinge, telephones, &0., contributed to by the following 
prominent firms among others:—Messrs. Crompton & Co, the 
Brush Co., the Westera Biectric, Union Electric, and General 
Electric Companies, the Electrical Co., the Rlectromotor and 
Dynamo Co, Britieh Iosulated and Helsby Cables, Mes. 
Callender, tbe India - Rubber Co., Silvertown, Meesrs. Johnson and 
Phillipe, Veritys, Ltd., Messrs. Moy, Reason Mfg. Co., National 
Telephone Co., &c. 

Among the exhibitors of more general interest, we noticed Mesers. 
Maple with a tastefully-arranged apartment provided with fittings 
which amply demonstrate the great possibilities ot electricity in 
artistic effecte; Messrs. Nye & Sons, who show a selection of 
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domestic mschinery, electrically driven; the Línolite Co., who, 
ав usual, display to advantage tbe »pecial features of their system 
of lighting; Messrs. G. Worssman & Sons, who show an electric re- 
frigerating machice in operation; Messrs. Dellagana, who have on view 
their Коргоп electro-plating procese; Mr. Henry Snowdon exhibits 
vractical applications of the Nodon clectric valve, and the British 
Westioghouse Co. aud M:sers. A W. Penrose & C >. make a feature of 
mercury vapour lamps of the Or oper- Hewitt and Bastian types. 
| The County of London Co. are well represented in several 
exbibits, incladirg a suite of rooms and a sample workman's 
dwellirg, fi ted up for electric lighting. The electric:] press is 
also represented by ourselves and обоегз. 

Among the exhibits of interest to the power user, will be found 
those of the Adnil Electric Co. One of this firm's automatic lift 
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Fids. 2 AND 2.—AINIL ELECTRIO Co. e 1 XHiBITS 


controllers, with a 5 m р, motor, is shown in operation. The con- 
troller, which is illustr ted in fig. 2, provides a most effective 
method of starting up tbe motor which should make this type of 
apparatus very popular. The firm also shows a selection of motors 
and specialities, embracing over-Joad alarms, heating stoves, meters, 
interior wiring aud fittings. 

The beating stove is a departure from orthodox types, inasmuch 
as the resis'ance material, consisting of ordinary wire, is inter- 
woven with asbestos cord, aud in fact the radia' ing surface inside 
the stove resembles a woven fabric, as shown in fig. 3. The Adnil 
Co. claim that this mvterisl will carry much greater currents and 
dissipate more energy per equare inch than any other method cf 
construction. 

The Adnil” meter ів sta'ed to be accurate on either direct or 
alterna'e currents, aod irrespective of the wave form or periodicity 
of the circuit. 


As we hope to deal at greater leogth with certain of the exbibite in 


our next week's iseue, we a! a'l defer our further remarks until then. 


(To be concluded.) 


NEW PATENTS APPLIED FOR, 


Compiled expr for this journal by W. P. Тномрвои & Co., Electrical Patent 
Agents, 822, High Holborn, Landon, W.O., and at Liverpool, to whom all 
inquiries should be addressed, 


4 To use electric currents ғо as to electrolyse baths made of different 
acids for the purpose of destroying all vegetable matter in wool, rags and other 
fibres." 8. RoBERTS. March 6th. 

4,595. ''Improvements in stopping snd starting hydraulic pumps, electrically- 
driven or otherwise.“ T. R. CHaARL10N and G. H. Tarver. March 6th. 

4,625. “Improvements in eleotrio hoist controllers." J. G. Cmirps, 
March 6th. 

4,648. "An electrical grower.” C,Grauam. March 6th. 

4,668. “Improvements in the manufacture of copper electrotypes and 
apparatus therefor.” B. О. CowPEn-CoLEs. March 6th. 

4,700. "Improvements in electric light counterweight fittings.” J. 
Me FARLANE and Н. Watson. March "th. 

4,716. Telephone exchanges.” Е. А. І,смросікт. March 7th. (Complete.) 

4,728. “ An improved instrument for ora dir dar and recording tbe wave farm 
of alternating electric currents or voltages.“ BOMPTON & Co., LTD., and R. 
GoLpscHMIDT, March 7th. 

4,781. "Improvements in electric pushes or switches for operating electric 
bells, telephones, signalling, and for other purposes." C. 8. WansBRocGH. 
March "7th. 

4,740. "Improvements in electric arc lamps.“ Н. Е. Амсоір. March 7th. 

4,741. “Improvements relating to electrical apparatus for transmitting and 
receiving signals." A. T. Dawson and G. T. BuckHAM. March 7th. 

4,760. Improvements in dynamo-electrio machines.“ F. FROHLICR and R. 
Farkac. Maroh "th. 

j si: "Improvements in electrio circuit-breakers." W. H. Scorr. March 
th. 

4,780. ‘‘ Improvements in and relating to appliances for testing electrio 
batteries." H.H. Lake. (N. Jacobsen, Norway.) March 7tb. 

4,786. 'Arclamp." T.A.Hearson. (Phönix Elektrotechnische Ges. m. b. 
Germany.) Maroh 7th. (Complete.) oS Tes 


4,801. ‘Improvements in obstruction removers or life guards for electric 
tramcars and like vebicles.” M. B. Mountain, G. M. Ginsox, and A. F. H. 
Hrtan. March 8tb. 


4.816. An improved apparatus for detecting leaks In electria circuits.” W. A. 
BuckLAND. March 8th. 


4,827. “Improvements in trolley lea for electric tramway vebicles." 
W. J. Bowpen and J. W. CRoNk&HAW. aroh 8tb. 

4882. ‘Improvements in or relating to electrical fittings.” 
March 8th. (Complete.) 


4.849. “Improvements in arc lamps.“ Р. M. Justice. (The Phönix Electro- 
technische Gesellschaft m. b. H., Germany.) March 8th. (Complete.) 

4,858. Improvements in connection with the compensating poles of elec. 
trical machines." ELEgxtrizitaTs Act.-Ges. voRM. W. LAHMEYER 4 Co. 
(Date applied for under Patente Act. 1901, April 16tb, 1904, being date of appli. 
cation in Germany.) March Stb. (Complete.) 


4,859. ''Improvemen's in the field magnet arrangementa of alternate-current 
electiical machines." ErLrkTRiIZITAT8 AcCT.-GES. уокм. W. LAHMEYER & Co. 
(Date applied for under Patents Aot, 1901, April 30th, 1904, being date ol 
application in Germany.) March 8th. (Complete.) 


4.967. Improvements in or relating to electric vapour apparatus, and more 
particularly to lamps of the character known as electric vapour lamps or mer- 
согу vapour arc lamps, or hermetically-enclosed arc lamps or the like.“ C. О. 
Bastian and G. CALVERT. March 8th. 

4,78. ‘‘Improvements in and relating to electric distribution systems and 
controlling apparatus therefor.” Tre Вагтівн THomson-Hovsron Co., LTD. 
and E. B. Wepmore. March 8th. = 

4.881. Improvements in and relating to electro-magnetic brakes." Тик 
BarrisH THomson-Hovuston Co, Ітр., and C. B. LanzEeLEREK. March 8th. 

4,888. “Improvements in or relating to central station telephone systems 
ane with a common battery.” I. B. Brrnsaum and F. G. Bert. Mareh 

th. 

4957. "Improvements in printing telegrarh systems." 5. Е. Pace. (F.J. 
Swift, United States.) March 9th. (Complete. 


J. Осори 


4,960. ‘Improvements in electrics! multiple influence or condenser 
Ie HON" O. Imray. (Н. Wommelsdorf, Germany.) Maroh 9th. (Com- 
plete.) 


4,967. “Improvements in connection with the braking arrangements of elec- 
tric motore." W. Н. Scott. March 9tb. 


4,979. Improvements relating to resistance unita for rheostats, electric 
heaters and the like." R. H. Laxe. (The Wirt Electrico Co. Inccrpoiated 
United States.) March 9th. (Complete.) 

4,982. ''Imrrovementa connected with the control of electric circuits." M. 
CHAPXAN and G. L. Store. March 9th. 

4,904. “ Ап improved receiver for wireless te'egrapby." J. G. Barsiuwe. 
March 9th. 

5,010. ''* Improvements in apparatus for controlling snd' operating the 
points of electric railways and tramways.” Е. Cross. March 10th. 

5,019. Improvements in and relating to telpherage or overhead ele:tric 
conveyor systems and tha like.“ Н. 8. Cow. March 10th. 

5.042. '' Improvements in electrically-operated pianos." J. Wrsxr. March 
10th. (Complete.) 


5,045. ** A low voltage electric light for motor vehicles.” О. D. B. Paves. 
March 10th. 


5,061. “ Improvements in elastic supports for cells and storage batteries." 
H. Tupon. March 10th. (Complete.) 

5,059. * Improvements relating to the application and distribution of electrio 
motive power particularly for use in starting machinery and for similar pu- 
poses." G. W.Masconp. March 10th. | | 

5,070. “Improvements in cut-outs or safety devices for electric aystems or 
apparatus." HR British Tuoxsox-HocsTox Co., LTD. (The General Electric 
Co., United States.) March 10th. 

5,073. Improvement іп, or connected with, means for automatioally 
breaking an electric oirouit in the event of a leakage to earth." NALDEA Beros. 
AND THOMSON, LTD., and A. F. Harris. March 10th. | 

5,148. “ үзеш in electrically-driven steering gear." 
FIELD and W. RovTLEDOE. March 11th. 

5,149 ‘Improvements іп, or relating to, telephone and like transmitters.” 
H. A. Cutmore. Maroh llth. 


W. E H. Han- 


PUBLISHED SPECIFICATIONS. -` 


Copies of any of these Specifications may be obtained of Messrs. W, P. 
Thompson & Co., 899, High Holborn, W.C., and at Liverpool, price, post 
free, 91. (in stamps). 


1904. 


ELECTRICALLY CONTROLLED Lirrs. J. Richmond. 4b. Jenuary lst. 

IMPROVEMENTS IN OR RELATING TO THE TROLLEY WIRES OF .ELEcTRIC TRAA - 
ways. G. Hall. 88. January Ist. 

REGCLATION or ELECTRIC Ccrrents. P. La Cour. 181. January 2nd. (Date 
claimed for patent under Patents Act, 1901, January 5th, 1908, being date o! 
application in Denmark.) 

ALTERNATING CURRENT GENERATORS AND Motors. A. P. Zani. 185. Janus ry ind. 

ELECTRIC CABLES., M. B. Field. 819. January 5th. 

А SarzTW DEVICE FOR USE ON VEHICLES PROPELLED BY ELECTRIC TRACTION 
ON THE Stup-Contact System. W. Griffiths & В. Н. Bedell. 81. 
January 6th. 

MANUFACTURE OF CHLORINE BY ELECTROLYSING Sopitm CHLORIDE BoLvUTION, 
AND APPARATUS THEREFOR. 8. Leetham. 456. January 7th. 

MICROPHONES FoR TELEPHONIC APPARATUS. D, T. Rassompierre & L. J. У. 
Dude&u. 504. JanuaryBth. (Date claimed for patent under Patents Act. 
1991, January 15 h, 3:08, being oate of application in k ranoe.) 

IMPROVEMENTS IN THE CoNsTeUvCTION OF THE ARMATURES OF DyNAMO-ELFCTRIC 
MACHINES AND ELECTRIC MOTORS, WITH A VIEW TO FACILITATE THF 
MOUNTING or THK SAME UPON THEIR SHarts. E. S. G. Rees. 671. 
January 9th. 

IMPROVEMENTS RELATING TO ELECTRIC INCANDESCENT LAMPS, 
Vogel. (Complete.) 628. January 9th. 

ELECTRIC ALARMS. M. Plato. 660. January lith. 

ELECTRIC BTOVES AND HEATING AND COOKING APPARATTS. 
January 11th. _ 

Evectric RAiLwAY Systems. The British Thomson-Houston Co., Ltd, H. N. 
Bporburg, Е. W. Carter, and A. S. Cubitt, 818. January 12th. 

Systems oF ELECTRIC Motor CONTROL, AND iN CONTROLLING APPARATUS 
THEREFOR. The British Thomson-Houston Co., Ltd. (Ihe Geners 
Electric Co., Ltd., United States.) 831. January 19th. 

RELAYS FOR RECORDING RE-TRANSMITTING AND CONTROLLING CURBENTS oF 
ELECTRICITY, AND APPARATUS THEREFOR, W. E. G. Johnston. t. 
January 18th. 

ELECTRIC ALARMS FOR CLocks. O. B. Sturgess. 964. January 14th. 

SPARK EXTINGUISHING APPARATUS FOR Use IN CONNECTION WITH ELECTRICAL 
HicH Freqvency Circuits. A.d'Argonval. 1,006. January lith. 

Evectric Ілонт SwircHkS, ELECTRIC BELL PURBES, AND THE LIRE. G. W. 

ldam. 1,027. January 15th. 
LEcTRICAL СохтАСТ-МАКЕВ FoR Gas, OIL, AND ALL \INTERMAL Comet stion 
ENGINES., A. Alltree, 1,044, | January 16th, 


J. Schwab & L. 


J. A. Bauer. (19. 
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Ко. 1,427. 


TEMPERATURE LIMITS FOR ЕГЕС- 
TRICAL MACHINERY. 


As mentioned in our last issue, the Sub-committee on 
Physical Standards has issued to the Engineering Standards 
Committee a report on the temperature experiments which 
have been carried out by Mr. Rayner under the direction 
of Dr. Glazebrook, at the National Physical Laboratory. 
It is to be hoped that the main committee will now be in 
a position to formulate its recommendations as to the 
standardisation of the temperature rise to be permitted in 
electrical machinery. 

The report constitutes a very interesting and valuable 
record of the investigations in question. One remarkable 
feature constantly in evidence, which we feel bound to 
criticise, is that, from a reading of the report, the impression 
is conveyed in many cases that certain important phenomena 
have on this occasion been observed for the first time. The 
only allusion to the work of others is a reference to a paper 
by Brown, entitled, * The Rise of Temperature in the Field 
Coils of Dynamos” (Proceedings of the Institution of Elec- 
trical Engineers, Vol. XXX. (1901), p. 1159). It is far 
from our intention to depreciate the present very careful, 
painstaking and interesting investigation, but in view of 
information which had already been published several years 
ago, and which leads to substantially the same conclusions 
as have been arrived at by this later investigation, we do 
not see the necessity for having delayed the recom- 
mendations concerning the standardisation of the tempera- 
ture rise, pending the completion of these tests. 

As stated in the report, the permissible temperature of 
field spools is dependent mainly upon the properties of the 
cotton coverings of the copper conductors. The tests regard- 
ing this point led to the conclusion that a temperature of 
125° C. could not be exceeded without the risk of impairing 
the insulation of these cotton coverings, and that this limit 
was only safe in cases where the moisture had been completely 
and finally expelled from the cotton coverings ; for when even 
slight traces of moisture are present, a serious leakage may 
occur, since the ohmic insulation resistance of many dry 
insulations is halved for, say, every 7° C. increase in tem- 
perature. Hence with 80° to 100° C. increase in tempera- 
ture, the ohmic insulation resistance is but a small fraction 
of the value at, say, 30? C. If even a slight trace of 
moisture is present, the insulation resistance is again reduced 
many-fold. It is pointed out in the report that the weight 
of the cotton covering often comprises some 5 per cent. 
to 7 per cent. of moisture, which may be expelled by 
heating. 

Everything дейдй up to this stage has already been 
pointed out years ago by others, One point on which we 
do not remember to have seen any experimental results, 
relates to a quantitative investigation of the rate at which 


[518] l C 


514 


THE ELECTRICAL REVIEW. 


(Vol. 56. No. 1,427, Manon 31, 1905, 


the insulation resistance of a cotton covering varies with the 
percentage of contained moisture. The results coyld 
be expressed in terms of the percentage reduction in 
insulation resistance for 1 per cent. increase in moisture 
in the cotton covering. We suggest that this would be 
а uc ful and original subject for investigation, and we 
believe that the nature of the results would be such as to 
lead to the far more general use of vacuum ovens in the 
electrical industry. 

Vacuum overs are not even so much as mentioned 
in the report, although we find occasional reference 
to the set-backs in the work due to a tardy discovery 
that the omission of sufficient preliminary **stoving " 
necessitated a repetition of tests. The report also takes due 
note of the fact that cotton coverings from which moisture 
has been carefully expelled rapidly take up from the sur- 
rourding atmosphere коше 4 per cent. to 7 per cent. of 
their weight in moisture. This should lead to a careful 
consideration cf the question not only ef impregnating the 
insulations with scme suitable varnish, but also of filling up all 
interstices between conductors, with sc me euitable insulating 
compound. This may be done by thoroughly exhausting 
the air from the coil in a vacuum chamber, and then filling 
it in solid under pressure. Not only will moisture be thus 
effectively excluded, but, by the right choice of impregnat- 
ing materials, the emissivity of tke coil may be greatly 
improved. Tke report describes a field spool which appears 
to have been treated in substantially this manner, in which 
a decrease of over 25 per cent. in the temperature tise of 
the coil was thus attained. There are on the market several 
materials for such a purpose, and it would be of interest to 
have comparative tests of the results obtained by im- 
pregnating otherwise identical coils with these various 
materials. 

A large part of the report is devoted to a description of 
an investigation in which, for nine different designs of field 
coils supplied by several manufacturers of electrical 
machinery, observations were made of the percentage by 
which the maximum temperature in the interior of the coil, 
as determined by thermo-jurctione, exceeded the temperature 
a8 obtained by resistance measurements. The excess was 
found to amount to over 15 рег cent. in a good many 
instar ces. | . 

At this point we must revert to the subject of cctton 
coverings, and call attention to the results of Dettmar's* 
investigations, completed in 1900, cn the effect of temperature 
on the cotton coverings of copper wires. Dettmar made a 
series of deterioration tests at 95? C., withdrawing and 
testing numbers of samples at pre-arranged intervals, After 
100 hours, no change in the cotton covering was observable. 
After 500 hours, a slight discoloration was apparent, and а 
decrease in the flexibility could be obgerved in the cotton 
covering on bending the wire sharply. After 1,000 hours, the 
discoloration and the decrease in flexibility were more 
pronounced. Dettmar concluded that while 95° C., or even 
more, may be permissible for stationary windings, it should 
be regarded as the extreme uy per limit for windings subject 
to vibration, such as occur in the coils on rotating armatures, 
Similar tests at 115° C., also for 100, 500 and 1,000 hours, 


* " Ueber die Nothwendigkeit der Aufstellung von Normen {iir die 
Bestimmung und Angabe von Leistung, Etwármung und Wirkungs- 
grad elektrischer Maschinen.“ —Georg Dettmar, Elektrotech. Zeitschr. 
Vol. xxi., August 23rd, 1900, p. 727. 


resulted in such pronounced deterioration as to lead to the 


conclusion that so high a temperature should not be per- 
mitted. Another group of tests with paper-insulated "wires 
showed that in that case a temperature of 115? C. could be 
permitted with perfect safety. 

In view of Dettmar's tests, which are accepted as authori- 
tative by the German Association of Electrica! Engineers, it 
would hardly be conservative to assign to the highest tem- 
perature, to which there should be any probability that the 
cotton coverings of the turns of the field magnet windings 
would be exposed, any value higher than 100? C. Taking 
this figure, then the highest value of the temperature, as 
determined by measurements of the resistance of the coils, 
should not be permitted to exceed 87° C. Electrical 
machinery is often required to operate in places where the 
surrounding temperature permanently or occasionally reaches 
85° C. Hence there remains 52° C. as the highest per- 
missible temperature increase as determined by measure- 
ment of the increase of resistance, if we wish by means of a 
general rule to ensure that the quality of the cotton cover- 
ings shall not be impaired by the temperature to which they 
are exposed. This final deduction is our own, and it may 
be useful to go on with, pending the isene of an authoritative 
recommendation from the Standardising Committee. 

As to thermometric measurement of the temperature of 
field coils, we thoroughly agree with the position taken up in 
the report, that this method shou'd make way for the more 
exact method by means of resistance measurement. One 
finds, however, from the National Physical Laboratory teste 
on these nine coile, an average value for the temperature, as 
thermometrically determined, of less than 65 per cent. of the 
value determined by measurement of the electrical resistance, 
and hence, in cases where thermometric measurements are 
employed, a temperature rise of more than 35° C. above the 
surrounding air could not consistently be permitted. 

Jt will be interesting to вее how it is proposed to square 
these facts with the intimation contained in the interim 
report, of the Sub-Committee, to the effect, that the tempera. 
ture limits ultimately to be recommended are likely to be 
more liberal than those laid down by either the American or 
German Electrical Standardisation Committees. It has 
always seemed to us that apparatus of Continental mant- 
fecture is rated decidedly too high as regards the temperature 
rice permitted, although we admit that the high output 
obtained per unit of weight is in great part legitimately 
obtained by the excellerce of the designs as ки 
ventilation. 


OSTENTATION in the dress or environ- 
ment of a private person, if not due to 
vulgarity, is regarded as a desire to adver- 
tise. For example, a smartly-turned ont carriage, be it 
brougham or motor-car, is to the doctor what a street sign 
is toa grocer. To him it basa direct money value; and 
where advertisements pay for themselvee, there can be obviously 
no objection to them from an economic point of view. 

This argument may be applied, with perfect propriety, to 
buildings erected for business houses where an impression of 
opulerce will promote good trade. But in engineering 
works’ cons'ruction an attempt to combine beauty with 
utility is, in our opinion, bad taste, and worse finance. The 
impression gained on going into a building on which money 
has ben lavished in this way is, not that the company cr 
corporation owning the power house is enormously wealthy, 
but that a large amount of capital has been permanently 
eunk without a chance of its ever yielding a profit. A case 
in point came under our notice recently in examining thedesign 


Extravagance 
in Power House 
Architecture. 
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of a large power stetion. The roof trusses, which, according 
to engineering conceptions, should be as simple and strong 
as possible, were embellished with scroll and latticework, 
which would have looked very well on a park gate, but 
was distinctly foreign to the design of a power house. 
There are many instances of enamelled brick having been 
carried right up the walls to the roof. The cost of a glazed 
brick is nearly double that of a good stock one, and special 
shapes—sucb as bull-noses and mouldings—are even more 
expensive. Frequently the absurdity is heightened by 
the use of glazed bricks for the walle, and ordinary stock 
bricks for the outside of the boiler setting, where a glazed 
surface would be of some use in reducing boiler heat radia- 
tion and air leakage. Ocher instances may be cited, such as 
the extravagantly ornate hand-rails, the expensive floorings, 
the paint and lacquer, very pleasing to the eye of a Town 
Conncillor, but a perfectly definite burden on the rates. We 
should be the last to advise parsimony in legitimate engi- 
neering construction, or even to discourage expense in 
experiment in the initiation of a power scheme; but we do 
object to the expenditure of unproductive capital to produce 
an effect which is, after all, not artistic. Neatness can be 
gained without extravagance. ` 

It has been suggested to us that so.long as the present 
system prevails of paying a consulting engineer so much per 
cent. on the capital outlay, and possibly allowing him to 
enlist the services of an architect whose fees may aleo be 
proportional to the magnitude of his scheme, this form of 
waste will continue ; but we should be sorry to believe that 
professional men of the dignity of consulting engineers 
would permit themselves to be influenced by motives more 
sordid than a rather excessive love of display. 


ANOTHER proof that complication of 
process usually indicates confusion of 
thought, and that extreme simplicity is 
generally the outcome of sustained calculation and experi- 
ment, is given in the design of the new power station of the 
Edison Electric Illuminating Co., of Boston, which we 
briefly describe in another column. An output of 60,000 
KW. is to be provided by units each of 5,000 kw. 
capacity, each steam and electrical unit, with its 
auxiliary apparatus, being complete in itself. A row of 
boilers placed immediately behind the turbine feeds each 
generator by a direct line of steam piping, this being the 
simplest design possible ; a small cross-connection from each 
line to its neighbour on one side for emergency operation 
is the only complication introduced into the pipe - work. 
From the coal pile to the bus-bar, the paths of energy 
transmission through the station cannot be diverted 
except in extreme emergencies, and this fact is eloquent 
of the certainty which characterises modern design. More- 
over, clearness of conception has been evidenced in the 
definition of the duties assigned to each class of operatives. 
The foremen have no longer to supplement boiler tending 
with rudimentary engine driving ; the boiler feed-pumps are 
in this station placed in their proper situation—the machinery 
room. All the electrical control apparatus is grouped 
together in a separate building adjoining the turbine room. 
The advisability of removing the switchman from the engine 
room may be questioned, as this operator frequently receives 
his firs& warning of trouble by ear ratherthan by eye; but 
the idea of natural limitation of responsibility by geographical 
boundaries is so good, and the number of disasters that 
have occurred in time past and in many stations through 
careless definition of duties so great, that we recommend the 
method as worthy of development in future design. The days 
of equipping a station with the greatest possible number of 
devices for dodging disaster are past; central station plant 
is now expected to operate with certaiuty and reliability. 


The Simplification 
of Station 
Design. 


WE have lately devoted a good deal of 
our space to a consideration of the motor- 
"bus v. electric tramway controversy. Another contribution 
to the subject, and one that is not without special signi- 
ficance, is to be found among our “Tramway Notes" 


Motor- Bases. 


to-day ; we refer to the decision of the South Shields Cor- 
poration to proceed at last with its electric tramway under- 
taking. This decision, it should be observed, has been 
arrived at by an overwhelming majority of the councillors, 
after full investigations have been made regarding the advan- 
tages which some have claimed for the motor-’bus as a sub- 
stitute for the tramway. In the absence of practical data as 
to working costs of motor-’bus services, and in view of the 
many other points which we have already urged, the dis- 
inclination to spend public money upon doubtfal experiments 
is but reasonable. We-are glad that the South Shields 
municipal representatives have displayed so much common- 
sense, 8 quality which is lacking in the case of some corpora- 
tions when there is а chance for adopting something new 
and untried. 


THE case of the Attorney-General on 
the relation of the Willesden Urban Dis- 
trict Council v. the Metropolitan Electric Supply Co., which 
was decided in the Court of Appeal on March 24th, has 
already been fully dealt with in these columns (ELECTRICAL 
Review, November 4th, 1904). It affords an example of 
the way in which municipal authorities supplying electricity 
seek to prevent electric supply companiea from entering into 
competition with them. In 1889 the Metropolitan Co. 
obtained statutoryepower to supply electricity in a certain 
metropolitan district upon terms that they should not supply 
energy elsewhere except under the authority of Parliament. 
In 1898 they obtained power to establish a generating 
station at Willesden, and this Act enabled them to lay cables 
from Willesden to the areas in which their supply in the 
metropolis was authorised. In 1903 the company b»gan to 
supply energy to the London and North-Western Railway 
Co. for use in their sidings at Willesden. The Willesden 
Urban District Council then set the Attorney-General in 
motion, in order to put a stop to this competition with it, 
and the Courts have held that an injunction must be granted. 
It is stayed, however, pending an appeal to the House of 
Lords. It will be interesting to see whether the London 
and North-Western Railway will allow themselves to be 
coerced by proceedings of this kind into taking a supply 
from the District Council. 


Municipal 
Trading Again. 


THIS question must have come into 
the minds of many of late ; but Sir Oliver 
Lodge has now satisfied our curiosity. It 
seems that, by the employment of a modified form of the 
Cooper-Hewitt mercury rectifier, Sir Oliver has succeeded in 
producing a uni-directional current at very high pressure 
from the secondary of an induction coil. The current во 
obtained is, of course, intermittent, but by using it to charge 
Leyden jars, which maintain the flow of electricity between 
successive pulses, Sir Oliver obtains a continuous, or per- 
tinacious, current of electricity at a pressure of half a million 
volts, whose ability to find a mode of flowing through any 
leak or high resistance explains the choice of epithet. Thus, 
the static influence machine, which previously shared with 
batteries consisting of great numbers of cells the distinction 
of being the sole source of such currents, has been super- 
seded, and the much more convenient induction coil, ener- 
gised from any А.С. supply mains or from a D.C. source through 
an interrupter, takes its place. Crookes tubes can, of course, 
be kept continuously excited by the pertinacious current, thus 
reducing the duration of X-ray exposures; but the object, 
towards which Sir Oliver Lodge has been more directly work- 
ing, ia the dissipation of fog by the discharge from points. 
This cannot be done efficiently with an a.c. discharge, the uni- 
directional discharge being far more effective ; we sincerely 
trust that the distinguished inventor's efforts to overcome the 
fog nuisance, which have already given great promise, will 
be crowned with success. 

As regards the pertinacious current, this will be useful in 
many other ways, some perhaps quite unex „and we have 
no doubt that many physicists will find a fruitful field for 
investigation opened for them by Sir Oliver Lodge's ingenious 
arrangement. 


What is a 
„ Pertinacious ” 
Current? 
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THE ELECTRIC SMELTING OFfIRON AND 
| STEEL. 


Tue March meeting of the Faraday Society, held on Monday 
the 6th inst., was devoted to the reading and discussion of 
an important paper by Mr. F. W. Harbord, entitled 
* Recent Developments in Electric Smelting in Connection 
with Iron and Steel.“ The paper embodies the results of 
the investigations made by the Commission gent to Europe 
last year by the Canadian Government, whose enterprise and 
foresight are deserving of all praise, together with some 
additional information by which the author brought the 
subject fully up to date. We have already drawn attention 
to the report of the Commission (ELECTRICAL REVIEW, 
December 28rd, 1904, p. 1017). 

^ Bearing in mind the purely English aspects of the subject, 
we propose to deal here only with those furnaces and 
processes described by Mr. Harbord which have direct 
reference to the conditions under which the manufacture of 
steel can be carried out economically in this country. The 
cleverly-designed Kjellin furnace, which is only enitable for 


“Қ 
SES NS 
Vertical section through the Pouring Spout of the Héroult Furnace at 

La .—A, Pouring spout; к, Suspended electrode, of which there are 
two, passing through roof; н, Basic or burnt Dolomite bricks ; н’, Bilica 
bricks of roof; x, Rammed basic material; », Motor for driving automatic 
regulator; т, Lever for throwing motor Р out of action; z, Hand-wheel 
operating pinion s“ for regulating electrodes by hand; n, Rack gearing 
with s, by which electrode is raised or lowered. An alternating current 
of 4,000 amperes and 110 volts is used. 
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melting down pig and scrap of the very highest purity— 
such as is easily obtained in Sweden, where the furnace is in 
 operation—may therefore be dismissed in a very few words. 
The Kjellin is an induction furnace, practically a step- 
down transformer, in which the contenta in the hearth form 
the gecondary circuit. "That in operation at Gysinge has an 
output of about 54 tons per 24 hours, and it absorbs from 
about 0:18 to 0°16 E. H. P.-year per ton of ingote, according 
to the carbon content of the product. 

The majority of the speakers who took part in the dis- 
cussion agreed with Mr. Harbord that the Keller and Héroult 
were the only furnaces that had up to the present been 
developed, which could be adapted to the requirements of 
English steel smelting, and there seems to be a general con- 


gensus of opinion among those who have made a special, 


study of this subject that for the manufacture of steel alloys, 
such as ferro-chrome, ferro-silicon, and ferro-vanadium, and 
special steels of high quality, such as used for cu:ting toole, 
guns, motor-cars, safes, &c., this type of furnace can, and 
should, be adopted in England, which is now almost the 
most backward country ia the world as far as electric 
smelting is concerned. Та the opinion of the Commission 
either of these processes is able to compete successfully with 
the Sheffield crucible furnace, even if electrical energy 
costs as much £10 per E.H P.-year, and authorities like 
Prof. E. Wilson and Mr. R. L. Gamlen (of the Lancashire 


Electric Power Co.), have no doubt that this' figure 
could be considerably lessened, even in England, by the 
production of energy on a large scale. One must also 
bear in mind in this connection the possibilities of blast 
furnace gases, of which Mr. Thwaite, with such admirable 
persistence, is never tired of reminding British engineers; 
* the harnessing of this waste," said! Mr. Thwaite, to an 
electro-metallurgical steel process, should secure the all. 
important factor of commercial economy." 

The Hércult process, the invention of the distinguished 
French engineer who has done so much for the development 
of the aluminium industry in Europe, has been used to a 
larger extent commercially than any of the others described 
by Mr. Harbord, for by it, as M. Minet pointed out in his 
interesting contribution to the discussson, over 8,000 tons of 
steel have been produced, and the Société de Froges has been 
placing this steel on the market for the past two years. 
Héroult has up to the present erected a 4-ton furnace at 
Kortfors, in Sweden, and a somewbat smaller one at La Praz, 
in the south of Franoe, and in these furnaces common steel 
Bcrap of good average quality is being converted to steel of 
the very highest quality, the impurities being removed by 


Fic. 2.—LONGITUDINAL BECTIONS £T AB AND C D. 


suitable fluxes in the nsual way. Thé process is claimed by 
M. Minet to be unique, is so far as it allows of a complete 
elimination of sulphur and phosphorus. Steel varying from 
0:079 to 1:000 per cent. carbon is made with perfect ease, 
and as far as mechanical and workshop tests are concerned, 
Mr. H. F. Donaldson, of the Woolwich Ordnance Factory, 
found little difference between electric steels (Kjellin, 
Héroult and Keller) and the high class Sheffield steel known 
as grade ** A." 

The Héroult furnace is a basic-lined tilting furnace, two 
large carbon electrodes, preferably water-jacketed, passing 
vertically through the roof. These electrodes can be raised 
or lowered, either by hand or automatically, and by this 
means the intensity of the current passing through the bath 
can be regulated to a nicety. Mr. R. S. Hutton very 
rightly pointed out that as the current passes from the 
electrodes to the molten charge, not direct but through two 
arcs respectively, this type of furnace is really a combination 
of arc and resistance furnaces, and to this its value is to a 
certain extent due. The arcs form two sources of intense 
heat, which tend to promote rapid convection currents 
between the slag and the steel, and thus to expedite the 
reaction and bring about uniformity of product. At La 
Praz an alternating current of 4,000 amperes at 110 volte 
is used for operating the furnace, which absorbs about 
0:111 E.H.P.-year per ton of ingots in the case of low-carbon 
steel, and about 0°17 Е.Н.Р.-уеаг for high-grade carbon steel. 
In addition to the cost of electrical energy, there has to be 
taken into account the cost of electrodes, equivalent to about 
10d. per ton of steel, and of repairs, &c., which works out 
at about 5s. 10d. a ton. 
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According to latest information, M. Héroult has now 
increased his output at La Praz to 7 tons in the 24 hours, 
and Mr. W. Murray Morrison informed the meeting that the 
inventor was now constructing a 300-ton mixer and a 
50-ton furnace, from which striking results were antici- 
pated. Indeed, even now Héroult has reduced his energy 
figure to 0:15 E. H. P.-year per ton of steel, starting with 
scrap, and to the remarkable figure of 00114 E.H.P.-year 
(equivalent to 2s. 4d. а ton), starting with molten metal. 
It should be remembered in this connection, as Mr. Hutton 
reminded the meeting, that electric heating is only 
economical when very high temperatures are desired, and 
that it is not therefore desirable to make use of electric 
furnaces for melting the charge. They should always be 
used in conjunction with blast or other furnaces. 

The Keller furnace (fig. 3) is identical in principle with the 
Héroult furnace, but at the works of Keller, Leleux & Co., 
at Livet, alloya—45 to 60 per cent. ferro-chromes and 25 
to 80 per cent. ferro-silicons—and not steel, are being made 
in it commercially. Mr. Harbord, however, saw steel made 
from common scrap in an experimental 35-cwt. furnace, the 
energy absorption being about 0-120 Е.н.р.-уеаг per ton of 
ingots. Experiments were also made at Livet to demon- 
strate the possibility of making pig-iron electrically, and it 
was found quite easy so to regulate the charge and the tem- 
perature, that any grade of iron, grey or white, could be 
obtained, varying in composition to suit the requirements 
either of the acid or basic Bessemer, the acid or basic 
Siemens, or the foundry, and the change from one grade to 
another was effected more rapidly than is possible in the blast 
furnace. The farnaces at Livet are vat-shaped, and con- 
nected at their lower ends by a central well; four are usually 
grouped together. The current used in the trial runs varied 
between 10,600 and 12,000 amperes, at voltages from 63 ‘to 
68, and the energy absorbed was 0:25 H. P.-year per ton of 
pig for a white iron containing little silicon and manganese, 
and 0:58 н.р.-уеаг for a grey iron more silicious. The 
coke used averaged 767 lb. per ton of pig-iron produced, 
and the estimated cost of electrodes was 38. 6d. per ton of 
iron. 

From а commercial point of view, the manufacture of pig- 
iron in the electric furnace is of little interest to the 
English electrician or metallurgist, as, with our cheap supply 
of fuel, no electric furnace can compete with a modern blast 
furnace. In Canada the conditions are different, as in some 
districts they have immense deposits of iron ore available, as 
well as water-power, while no fuel suitable for blast furnace 
purposes can be obtained except at prohibitive prices. Elec- 
tric energy is actually being distributed in some parts of 
Canada for less than $10 per E.H P.-year, so that the 
possibility of developing their iron ore resources by the elec- 
tric furnace is a matter of great importance to the colony, 
since, with electric energy at $10 and coke at $7 a ton, the 
cost uf production of pig-iron is approximately the same ав 
in a modern blast farnace. In various other countries, such 
as Brazil and the Argentine Republic, and other parts of the 
world where blast farnaces are impossible at present, the 
electric furnace might do excellent work. 

The only other practical furnace of importance described 
by Mr. Harbord was the well-known Stassano furnace, 
which has been working regularly at Turin since last March, 
producing the grade of steel required by the Italian Govern- 
ment for, the manufacture of artillery projectiles. In this 
farnace steel is produced direct from the ore—briquetted 
with flux and carbon—in one furnace, but it would be 
unsuitable for application in England, because, quite apart 
from the energy consumption, the ores used are the very 
purest hematites, such as found in northern Italy. The 
Stassano is an arc farnace, in which the heat is obtained by 
direct radiation and by refl-ction from the roof and sides of 
the furnace; the arc iteelf takes no part in the reduction of 
the ore. 
5 tons per 24 hours, and absorbs 4,900 amperes at 150 volta, 
the current beiog distributed between two arcs, and therefore 
four electrodes, which meet at the centre of the furnace. The 
furnace is lined with magnesite bricks. The energy con- 
sumption is 0:186 E.H.P.-year per ton of steel, and the con- 
sumption of electrodes 5 kg. per ton of steel. 

Two other processes referred to by Mr. Harbord are of 
theoretical interest only, as they do not appear to have been 


The latest type in use at Turin has an output of 


tried up to the present on a practical scale. In the Gin 
farnace, which is of the resistance type, it is proposed to 
dispense with carbon electrodes, using inetead large water- 
cooled block terminals, which lead the current into a long 
basic-lined, narrow channel that forms the furnace hearth. 
The author was of opinion that the difficulty of charging 
such a furnace while working, and of maintaining the 
hearth in fair repair, would greatly militate against its 


The Keller Eleotrio High Furnsee with a 
plurality of Hearthe 
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success оп a commercial scale. M. Harmet, in his suggested 
form of furnace, melts oxides of iron in a vertical shaft by 
means of producer gas, and reduces them by solid incan- 
descent carbon ; in another form, carbonic oxide is his chief 
reducing agent. Here again the process has not yet been 
experimented with on a commercial scale. 

The reading of the paper was illustrated by meaus of an 
interesting series of lantern-slides, and on the table were 
exhibited some specimens of steel and ferro-alloys made by 
the Héroult furnace, kindly lent by M. Minet, of Paris. -—4 

We would, in conclusion, reiterate the contention which 
was put forward so forcibly by Mr. Blount in the discussion 
that followed Mr. Harbord's valuable paper, that noto ts the 
time to apply electro-metallargical methods to the steel 
industry of this country. The production of special steels 
and ferro-alloys is difficult by the older methods of heating ; 
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it is manageable and easy in the electric furnace. It is 
therefore sincerely to be hoped, as Mr. Blount said, “ that 
the facts ascertained by the Commission and presented by 
Mr. Harbord will encourage the serious examination and free 
adoption of electrical steel manufacture in this country." 


CRANES FOR EXTRA HEAVY LIFTS. 
By E. KILBURN SCOTT, M. I. E. E., A. M. I. C. E. 


Some time ago the representative of a large firm of hydraulic 
crane builders cast doubts on the ability of electrical cranes 
to handle heavy guns for warships, or complete trucks cf 
coal. He was, of course, thinking of the hydraulic accu- 
mulator, which is such an important adjunct to the hydraulic 
crane, and so hard to beat for simplicity, cheapness and 
efficiency. 
varying load, if Jarge electric cranes are to be employed 
at all for such purposes, they must be used in conjunction 
with electric accumulators. 

The conditions to be met are somewhat similar to 
those on an electric tramway having only a very few large 
cars running, and for such work the reversible bocster has 
been successfully employed for some years both on the 
Continent and in this country. The reversible booster 


has the great advantage of enabling the main dynamo to- 


work at a steady load, sending current into the battery ог 
into the outside circuit, just as may be required, the action 
being entirely automatic. 

In a particular case with which the writer had to deal, and 
which was the first example of the kind in England, the 
dynamo normally gave 100 amperes at 315 volts, whilst the 
cranes on occasion might take as much as 350 amperes. 
When the cranes were making a heavy lift, the balance of the 
current of 250 amperes wessupplied momentarily by a storage 
battery. ; 

When charging, the booster adds about 15 volts to tbe 
dynamo pressure, and when discharging, the total ampere- 
turns due to the series coils completely overcome the ampere- 
turns of the shunt coils, The magnetism of the field magnets 
is thus reversed, and about 20 volts added to the battery 
discharge, so that the pressure at the cranes is kept about 
constant. 

There are other ways of effecting the same results—for 
example, with the Highfield machine—but the writer has 
not heard of its being applied to crane work. 

It will be clear from the above that in the reversible 
booster and the storage battery the electrical engineer has 
two helpmates which will enable him to successfully under- 
take the very heaviest work he may be called upon to tackle 
—in fact, anytbing which is to-day done by steam or 
hydraulic power. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


TEMPERATURE CURVES AND THE RATING OF 
ELECTRICAL MACHINERY. 
By Ruporr богресвмірт, Associate Member. 
(Abstract of Paper read March Sth, 1905.) 
1.—8новт Time RATING. 


THE energy lost in electrical machines is converted into heat, which 
causes the temperature of certain parte to rise above that of the 
surrounding atmosphere. If no dissipation of beat took place at 
all, the temperature would simply continue to increase in propor- 
tion to the time. 

The following is a practical method of measuring the especific 
heat of copper and iron :—'' 3:5 watts lost in 1 cb. cm. of copper or 
iron raises its temperature 1° C. per second, supposing that no radia- 
tion takes place," or in British units—''32 watts lost in 1 cb. in. of 
copper or iron raises ite temperature 1* F. per second." 

In many cases in practice an instrument is used for a few minutes 
only, and not more than once or twice а day, for instance, with 


It is clear that, on account of the extremely 


apparatus, such as starting transformers, the choking coils of single- 
phese motors, the small motors used for starting synchronous motors, 
&c. In these cases it is useless to apply the well-kaown “ watts per 
sq. in." rule for calculating the temperature, and it is a mistaken 
ides, in designing these machines, to take into consideration the 
providing of any cooling surfaces. 

We may suppose & choking coil or starting transformer to be so 
dimensioned that, if used ooly once a day for a period of, say, five 
minutes ле a maximum, the temperature rise in any part will not 
exceed 164° О. The frequency is to be 100 cycles per second, and 
we may azsume that the excessively long starting period of five 
minutes is due to the fact that heavy weights have to be accelerated 
with a very low starting current. The temperature increase per 
second is 0:055? C. Since a rise of 1? C. per second is caused by 35 
watts per cb. cm., the energy lost in 1 cb. cm. must in this case be 
9:5 x 0055 = 0°19 watt. 

Considering first the heating of iron parts, a curve, showing the 
hysteresis lors per cb. cm. at different flux densities, shows tbat st 
100 periods the flux density corresponding to 0°19 watt loss per 
cb. cm. (3:1 watts per cb. in.) is about 15,000 C. G. B. per ош. 

With regard to the heating of the copper winding, & copper wire 
100 cm. in length and 1 mm.” section bas a resistance of about 1/55 
obm ; its volume is 1 cb. ош. To cause a rise in its temperature of 
0 055° per second, 0:19 watt must Бе lost in the wire. The current 
causing this lors in 1/55 ohm would be 3'2 amperes, or 2,000 amperes 

er aq. ір. 
: We are, therefore, by the aid of an example, enabled to formu- 
late the following rule :— | 

„Machines which are to work only for a short time, with interrup- 
tions sufficient to allow them to cool down to the temperature of the 
atmosphere, must b> so designed that tbe flux density and co 
density do not exceed a certain amount, independent of size and 
cooling sarface.” 

We can further conclude that with short-period apparatus, the 
flux density is practically only limited by the permeability of the 
iron, and not by the heating, ғіосе it is possible even under the 
severe conditions stated, to work at the high flux density of 
15,000 C.G.B. per cm?. 

In the example a current density of 32 amperes рег mm.“ cor- 
responds to w. = 0'19 watt per cb. cw., and to a temperature 
increase v of 0 055° C. per second. As the watts are proportional to 
the rquare of the current deneity, if we denote the latter by the. 
symbol i, we have— 


w, — 019 p = 0:019 x i* watt per cb. cm. 


2 
v per вес. = 0:055 x .* 
P j 32? 


= 0:0055 x 7 deg. О. per sec. 

In determining the section of the wire by means of these data, 
we are sure of an ample margin of safety, as the loss of heat by 
disper-ion bas not been taken into account. To be quite accurate, 
bowever,a slight increase sbonid be allowed in the temperatu‘e 
values in these tables to compensate for the increase of resistance 
with ri iog temperature. 

There ie still to be taken into account the effect of the insulation. 
Ia a field coil consisting of average-sized wire, the cotton insulation 
forme about 5 per cent. of the total weight. Assuming cotton to 
have six times the specific heat of copper, the average value of the 
specific heat for the coil is 1 + 05 x 6 = 1:30 times higher than 
tbat of copper alone. The average temperature increase per second 


might therefore be found to be í : 


T 077. With a totally en- 
closed -stationary machine, tbe heat dissipated is only a small 
percentage of that stored in the heated body itself, вау, during the 
first hour of heating. The following are approximate values for 
the time during which the apparatus can be considered as giving out 
no heat :— 


Revolving machines, open... Vb er? . . £0 minutes 
ү » totally enolosed .. e. 40 » 
Statiovary _,, open... i i»: 

Б totally enclokd d. ie vl» Е? 
Starting resistances and, generally, single wires. 4—2 minutes. 
Il.—Tus TEMPERATURE CURVE. 


The temperature of an apparatus will be supposed to have attained 
a constant value withia a few hours. This constant temperature is 
dependent on the lost watte, on the ventilation, on the cooling 
surface, and on the temperature of the surrounding atmosphere. 

For the sake of simplicity, we will asume in the following 
investigations that the air is at sero temperature. With a given 
amount of ventilation, the difference in temperature between 
machive and atmosphere is directly proportional to the watts dis- 
sipated from one unit of surface. A difference in temperature of 
90° F. dissipates 0°21 watt from every square inch of surface, oF 
1/430 watt per square inch per 1° F. rise. In C. G. B. units: 
1/1,500 watt 18 dissipated bv 1 square centimetre of surface for an 
increase in temperature of 1° C. 

We will denote by tbe symbol c, (heating constant) the 


1 
1 tor —— rw ў 
xi 1,500 


The watts dissipated per unit of surface, we will call “surface 
watts,” symbol w, 
Surface watts = heating constant x temperature difference :— 


W, = Cy X f. 


With the definitions of volume watts (w.) and surface watts (w.), 
the rise constant (c.) and heating constant (c,), it will be possible to 
solve any problem in connection with the temperature rise of elec- 
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trical machines for intermittent or continuous load, without com- 
plex mathematical calculations. NP 
The form of all temperature curves is similar, and baving 
once plotted one, it is applicable to all other cases. The only 
alterations necessary are the scales of temperature and time. 
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An enlarged temperature curve is given in fig. 1, which can be 
used on any given scalé by simply choosing the scale of tempera- 
tures so that o B is equal to the final temperature, and the scale of 


time so that == is equal to the initial temperature increase. 


в D is the time in which the body would bave reached tbe final 
temperature if no ccoling had taken place during the period. To 
the ideal heating time we will give the symbol т,. . 


Rise constant 


T, is dependent only on the constant of the apparatus and on the 
ventilation, and is independent of the watts lost. In order to 
determine after what lergth of time a given machine will 
approach its final temperature within a few per cent, we 
have only to examine the curve, which shows that tbe final tem- 
perature is attained within 5 per cent. at the end of three times 
Te the ideal heating time. For a commercial temperature test this 
time ought to be efficient, as the temperature would be raised 
only 14° more after snother hoar, assuming the final temperature 
to be 50° C. 

A very useful rule for determining the length of time of the 
temperature test of a machine cin be deduced as follows:—It is 
only required to know (1) what the final temperature is likely to 
be and (2) the current density. The initial temperature rise is 
proportioual to the square of the current density. For 50° C. the 
ideal beating time 7; is 14 hours, From this we cau calculate tables 
of the idesl heatirg time (.), say for fical temperatores of 50° C. 
and 75° О. (measared by resistance rise). 


TABLE No. I. 


Ideal heating time in minutes for 


Current density. a final temperature of— 


Ampa. тё: даша Any] a par square 50° C. 90 F.). 55° C. (185° F.). 
25 | 160 4,200 6,300 
5 | 320 1 040 1,550 
75 | 4£0 460 690 
1 | 640 260 979 
1:5 | 960 115 173 
1-56 | 1,000 107 160 
2 | 1,280 65 97 
3 1,920 | 99 43 
5 3,200 10 16 


The application of Table I. may be shown by some examples :— 

Example 1.—4A continuous current machine is designed for 50° C. 
боа! temperature rise. The current density in the field coils is 
1.000 amperes per square ir ob. How Jong is it to be tested in 
order to produce a rise of temperature equal to 95 per cent. of the 
боа! temperature? Dae to its considerably smaller heating con- 
Itant, the armature bas, as a rule, reached the end of its ideal heating 
time T, and in consequence, its final temperature, more quickly 
than the field coils have. Therefore the field coils determine the 
time of test fora continuous-current dynamo, and if their tempera- 
ture is practically constant, one ^an be sure that the temperature of 
all otber parte is also constant. 

From Table I. we take 7, = 68 minutes for 1,250 smperes per 
square inch. and from the curve the time of test necessary to bring 
the parta within 5 per cent. or 24° C. of their final temperature is 
3 * Tı = 3 х 68 = 3j hours. If we were to test this machine for 
only а little over over 2 honrs = 2 x т;, only 86:6 per cent. of its 
final temperature would be reached. 

It is well known that large macbines rı quire a very much lor ger 
test than e mall oner. This is very clearly shown by the formula 


for T. Whilst hesting and ries-constants до! not! vary. very much 


with the size, the ratio ak increases withYan increase of the 


urfac3 
size. | | 
For the purpose of comparison . - mo may stand for 
А circumference 
точо. As ап average it may be assumed that 50 per cent. of 
surface 


the total section of the field coils is copper; thus we find— 
section , volume _ 0-65: 


, 


For a 2. K w. macbine, .- 


circumterence surface 
„ 50-89. „ » = 20; „ т 10; 
n 300-k w. " ” = 27 , n =] 35. 


It for the 2-&w. machine a four hours’ temperature test is con- 
sidered sufficient, the 50-xkw. machine must be tested 64 hours, and 
tbe 300- Kw. machine must be tested 8} hours. 

For practical use, tbe corrent density will be more convenient for 
determining the test time than the dimensions. We may therefore 
conclude by stating that :— 

Dynamos with stationary field coils, which are designed for about 
50° C. rise, measured by resistance, reach their final temperature 
within two or three degrees :— | 


Amps. 
per sq. in. 
At the end of 1 hour with tield current density of 3,000 
" 3 n н 1,500 
js 6 с ; 1 000 
9 | 9 "n [T] 800 


III.—H EATING AND COOLING. 


It а heated body has attained the temperature which we have 
called the final temperature," all heat subsequently produced ів 
given out to tbe surrounding atmosphere. 

Referring to our previous example again, we stated that if the 
body has a temperature of 50° C. above that of the atmosphere, it 
gives out by radiation and convection as much heat as would 
increase the temperature of the body at the rate of 0:55" O. per 
minute. With a temperature of only 35? O., the temperature 
increases at the rate of — 

0:055 1 А | 
50 (50 — 35) = yy X 015 = 0`165° С. per min. 


Now we know that tbe ideal heating time— 
50 Final temp. 


— 


ибо  lnlual rive 
and isa constant of the apparatus, so that we may say — 


Temp. i i Fipartemp ~ omentary mmp, 
CP ducal neaung time 


p= tf - t К (—— 
Ji vU 
We will suppose that the temperature was more than tbe 
temperature of equilibrium, 50° C.—say 70° C. We may assume 
that this temperature was cbtsined by overleading the apparatus at 
some time. Then tbe cooling action is 70/50 = 1:4 times greater 
than that which just balances tbe temperature increase cf 0 55° C. 
per minute. Thus, at the icstant when the temperature of the 


^n — 70 "e ; 
uw = 0704 C. per miv., 


т, = 


= 90 min. 


body cocls down at the rate of E = 


we see that there tbe calculation of the cooling is the same as that 
of the heating, and if n is positive it indicates temperature increase, 
while if negative it indicates a cooling action. 

It is important to considerthe cooling curve in cases where the 
development of beat suddenly becomes less. Supposing tbe lost 
watts were suddenly reduced by half, then the new final temperature 
would be 4 x 50 = 25°, and the initial rise 4 x 0°55 = 0:275" per 
miu. If the body had already attained its боа! temperature of 
50° О. during the first instant after the change, the temperature 

25 — 50 
would drop at the rate of ETE 
any other temperature the calculation of the temperature drop is 
equally easy. Proceeding by intervals of 10 or 20 minutes, we can 
trace the whole cooling curve, which tends to reach the new final 
temperature of 25* C. | 

By a complete heating and cooling curve we understand the 
heating curve rising up to the final temperature, and the drop curve 
from that temperature down to 0^ = air temperature. The rate of 


= — 0:275° per min. At 


. the drop in the first moment is 9 5 = 055° О. per minute, 


being tbe same ae the initial rise. Therefore, we see that tte initial 
rise and the initial drop are identical. The falling curve aud the 
rising curve are identical in form, only reversed. The conse quence 
is that after finding the correct ecale in tbe manner previ usly 
described, we can use fig. 1 upside down as a standard cooling curve 
for every possible case. 

Before conclading our investigations on cooling, it may be 
pointed out that with rotating macbires during the ccoling period, 
when the machine is shut down, the cooling conditions generally 
are worse than those exiting wnen the machine is working. This 
is due to there being no ventilation when the machine is at rest 
When the machine stands till the heating constant (equivalent to 
cooling constant) of the field coils is about { of that with the 
machine revolving at normal speed. This ratio naturally depends 
on the sort of machine, and on tbe influence of the armature losses 
on the field temperature, &с, 
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IV.—CBaNE RATING. 


These investigations are of great importance in the design of 
mechines which are only on fall load for a few hours, such as light- 
ing transformers and machines which require an overload for an 
bcur ог two. In such caser, the time during which tbe load is on 
can gererally be determired with tolerable exartitude. 

This kind of ra'ing is often called the “short-time rating,” from 
which we bave to distinguish machines which are designed for 
intermittent uee for short periods of application and interruption 
(of a few minutes) briefiv called "crane rating.” This latter kind 
of machine is quite distinct from a machine designed fer short 
periods of use ard long interruption, which we dealt with in the 
first. part of cur study. 

The charact ‘ristic qualities of crane rating are as follows:— 

1 The load has a more or less regular periodic character. This 
distincuishes crane rating from the short-time rating. 

2. The time of use and the time of interruption are so short that 
during the former the temperature obtained does not come any- 
where near the final temperature, and during the time of interrup- 
tion the apparatus does not cool down to anywhere near the air 
temperature. In fact, after some hours’ run, the maximum and 
minimum temperatures attained must remain witbin a few per 
cent. of the average temperature. 

We will first assume that the cooling conditions when the machine 
ів ahut down are the same as when the machine js running, and 
study the question of crane rating on our field coil, the data for 
which are— 

Carrent density 1:35 amperes per mm.“ 
Final temperature for continuous run, 50° C. 


Ав we found from the current density, the initial rire ів 0 55° per 
minute, and the ideal beating time T, = 14 boars. If we submit 
the coil to a crane lcad, consisting of periods of three minutes’ heat- 
ing and seven minutes being Shut down, the total period lasting 10 
mir utes, then in order to obtain the average temperature curve 
round which the actual temperature fluctuates, we have only to 
consider that a heating time of three minutes is followed by a 
cooling time of seven minutes, Since during these short spaces of 
time the temperature increase or fall in the unit of time can be 
considered conetant, the seven minutes’ cooling is as effective аза 
three minutes’ cooling with 4 times increased intensity. 

To find the final average temperature we have only to multiply 
the final temperature for continuous run, 50° C., by 4, and so obtain 
35 X 50 = 15° О. 

Considering that three minutes is 3/90 = 333 per cent. of the ideal 
heating time, and that in the short times of three and seven minutes 
tke time and temperature (taken as percentages) are practically pro- 
portiorate to one another, the positive temperature fluctuation 
durirg three minutes ів 0 033 х total range of temperature = 0:033 
х 35° C. = 115°C. The negative fluctuation during seven minutes 
ів 0077 x total range of drop = 0 (77 x (11° — 0) = 115^ C. 
115° C. 

2 


Consequently the final temperature ів 15° C. 4 The 


average initial rise is ы х 0°55 = 0`165° C. per minute, во that the 


15 


ideal heating time is = 90 minutes, the same as with 
ә 


continuous rating. Thus the crane motor requires the same time 
for heating up as the machine designed for continuous rating. The 
final temperature is directly proportional to the ratio— 
Time of use 
Time, full p. riod' 
under the assumption that when the machine is shut. down the 
ventilation is the same as when it is running. 


As stated above, the cooling is much worse while the machine is 


shut down, because we considered that a reduction of the ventilation 
of the tield coil in th» ratio of 4 would occur. 
Taking this into account we have— 
3 minutes heating, 
3 „ cooliag with full intensity, 
J of full intensity, 


7 17 9 » 
which i8 equivalent to— 


i X 7 = 4'7 cooling with full intensity. 


T. tal equivalent time of cooling with full intensity 47 4-3 = 77 
minutes. 


Final temperature 77 х 50 = 039 x 50 = 195° C. 


The ventilation of the armature ів, at fall speed, three to five 

times better than when it is stationary, so here we have— 

3 minutes’ heating, 

ii cooling with full intensity, 

7 X - with say 3 of full intensity ; 
equivalent to 3 x 7 = 1:8 minutes’ cooling with full intensity. 
Total equivalent time of cooling with full intensity = 3 + 1:8 = 4:8 
minutes, 


Firal temperature - x 50 = 063 x 50 = 31°С, 


It ап ordinary continuous rating motor is to be used as a crane 
motor, the losses in the badly ventilated parte (field coils) can be 
increased ccnsiderably more than in the well ventilated ones 
(armature). This only holds good if the machine is to be designed 
for actual crane-working conditions, the time of workiog and 
Ptopping being definitely given. 

Usually a crane motor has to stand а one-hour’s test on fall load, 
independently of what it has to do in actual practice. Long expe- 
7i»nca has proved that iu nearly every case, а motor which stands 
this test with a moderate temperature rise, is large enough for crane 


work. One disadvantage, however, is seriously felt, namely, that 
the one-hour's test is more severe on small and open mschines than 
on large and totally enclosed ones. 

Considering а one-bour's crane test to bs co'rect (load factor, ‘ay, 
50 per cent.) for small open-type machines, the time of test ought 
to 


;— о эъ 


For large open-type machines, вау... J% fours. 
For emall totally enclosed machines % Г oa 
Forlarze  , T i-o sx. 2 " 

It would be desirable to find a test which would give accuracy as 
well as simplicity. A fest with the exact conditions given, for 
instance, with a period of 3 minutes’ running and 7 minutes’ etop- 
ping is somewhat troublesome. 

Now, within rather wide limite, the temperature curve can be 
considered a straight line and, in consequence, the temperature is 
only dependent on the load factor. Therefore, we could replace 
the 3 minutes’ running and the 7 minutes’ stopping by saying 
9 minutes’ running and 21 minutes’ stopping respectively, wbich 
would require less attention than the shorter period. We could 
extend the length of the period a little further still for large 
machines, and shorten it а little for small machines. This “ crane 
test with extended periods” certainly gives more exactness than 
the one-hour's test, and enables us to make the expression “ crane 
rating” more definite, and to allow for different load factors. 
Tbe following is suggested as a simple method of crane-motor 
testing :— 

The final temperature of a crane-motor depends— 

‚ (1) Oa the load (B. H. r.); 


(2) On tbe load factor, time of working ‘ 
соны period 

With an ordinary machine for continuous rating we have only to 
consider two figures, viz., the lead and tbe temperature rise. In 
the case of the crane machines a third is added, viz., the load 
factor. Having to deal with three figures, instead of asking, ‘‘ What 
will be the final temoerature at a given load and load factor?” we 
can reverse the question, and ask For how many minutes out of 
10 can the motor give a certain output, if the temperature rise is 
not to exceed 50° C.? * 

The answer to the latter question can be very easily supplied by 
atest. When a crane motor has reached its final temperature, the 
temperature increase during the working period is exactly (q aal to 
the temperature drop durirg the stopping period. If, therefore, 
we take the temperature curve of the motor on full load, up to a 
little more than 50° C., or to 60° C., and carefally observe the time 
(т w) required for the rise from 40° to 60°C., then if we shut 
down the machine, aud observe the time required for cooling down 
from 60° to 40° C. (т з), the load factor is given by the ratio— 

Heating tima = T 10 
LHoauug + couliüy ищо 

It is very easy to take this test for all stationary parts to which a 
thermometer can be left attached during the working period. . For 
the armature, one could stop, say, half an hour after starting, take the 
temperature at that moment (point 1, fig. 2), and easily judge in 
what time tbe 40° rise will be approximately reached. At the end 
of the period stop again, take the actual temperature, which need 
not necessarily ba exactly 40° C. (point 2, fig. 2), run on again for 


ГИА Time. 


Fic. 2 


some time until 60° or а little more are reached (point 3, fig. 9), 
and then finally stop to observe the cooling of the armature (points 
4 and 5). If point 3 does not coincide with 60° C., we transfer the 
cooling carve horizontally until it passes the 60° point (dotted 
curve, fig. 2), and draw the horizontal line ac through the 40 


^ B is the load factor. 
AC 


point, then 

If the temperatures are taken with & thermometer, the latter 
should have a very small mercury bulb, so that it records the 
temperature of the armature as quickly as possible. 

Io these investigations [ bave preferred approximate methods to 
exact mathematical ones, the former enabling us to keep in closer 
touch with the real physical phenomena, and being more easily 
adaptable to any irrezular case; on the other hand, they are precise 
enough for practical purposes. For investigations on a more mathe- 
matical basis, I refer to the excellent article of E. Olschlizer, “On 
Intermittent Rating (Eiektrotechnische Zeitschrift, p. 1058, 1900). 
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Prof. 8. Р. Тномрвон, in opening the discussion, said that іп 
reference to Mr. Rayner's paper, be looked forward to further con- 
tributions from the National Physical Laboratory. Mr. Gold- 
schmidt’s paper contained many valuable points, but many of his 
sentences were obscure, and in avoiding mathematical explavations 
he bad loaded his paper with matter much harder to understand. 
Previous results had been obtained as to the heating of coils which 
did not tally with those given in the paper. He proceeded to 
point out discrepancies too numerous to mention, and concluded 
with a hope that for the sake of its valuable features the author 
would rectify those portions of the paper which were apparently 
deficient. i 

Mr. H. M. Новлвт considered the latter paper the best tbat had 
been given on temperature rises from a practical designer. Mr. 
Rayner's paper was also a valuable contribution, although bis own 
ideas of the testing of insulating material did not coincide exactly 
with the author's. According to Arnold, mica gave lower disruptive 
figures than the author's, and these lower figures were used by 
dynamo designers. He concluded by giving some interestiog 
figures as to the relative cost of insulation in the several parts of a 
dynamo. 

Mr. WALKER explained, with the aid of the blackboard, the 
practical method adopted by tne Westinghouse Co. in determining 
ths temperature rises of new machines from the known character- 
istics of existing machines. 

Mr. A. F. Barry said there was so much that was beautiful in the 
papers, that one bad to diz for the useful matter. Two methods of 
treating insulating materials were available, either separately or as 
part of the conductor, and the method adopted depended on the 
type of insulation used. The tables, pages 5 to 15 of Mr Rayner's 
Paper, required very discreet reading, or they would be misleading. 
Cheap production was tbe interesting point to the manufac'urer, 
and how to get а greater duty out of his materials. Overloading 
led to bigh temperatares, which had to be considered in practice. 
He commented on the varying results obtained with tbe several 
ty pes of coil, pointing out that taping brought the maximum and 
mean temperatures nearer together. The fact that by par'ly 
destroying cotton we could improve its electrical insulation, was of 
great importance if people would only recognise ít. 

Mr. RossELL considered that tha results given in Mr. Rayner's 
paper sbowed how dangerous it was to fix a limit of temperature 
rise. The great obj:ct of the engineer was to obtain a larger output 
for the same amount of material, which could only be done by 
running at higher temperatures. He thought a temperature limit 
would restrict improvements in electrical machinery, and that 
there was a great deal in testing tbe insnlations in contact with the 
conductor. 

Mr. ALEX. RUSSELL, commenting on the measurement of dielectric 
strength, said he thooght that insulating material should ba tested 
with the maximum electrical force to which the dielectric was 
subjected. He had come to the conclusion that thick samples 
шч less breaking-down voltage per unit of thickness than thin 
samples. 

Mr. Оогрвонмірт, in replying to the discussion, mentioned tt a“ 
it was easy to calculate to within a few degrees the temperature 
rise in field coils; he had noted a temperature 30° to 40° F. higher 
at the top of the field coils than at the bottom, owing the the 
accumulated hot air from the armature. He thanked Prof. 
Thompson for his. more mathematical way of treating the resulte. 
He bad adopted approximate methods as being more applicable to 
practice, 

Mr. RAYNEB, іа replying, pointed out that an iron core in a field 
coil did not promote greater cooling on the inside, as it got hot 
after the machine Бай been running some time. His paper dealt 
with low-pressure machines, where the ditruptive voltage was of 
no importance, but where the brittleness of the insulating material 
was the limiting factor. 


PHYSICAL SOCIETY. 


Ат the meeting held March 10th, Dr R. T. Glazebrook, Past- 
President, in the chair, a paper “On Direct Reading Resistance 
Thermometers, with a Note on Composite Thermocouples,” was read 
by Mr. A. Campbell. Toe paper describes two methods by which 
the reading of a resistance box in connection with a platinum 
jesistance thermometer gives directly the actual temperature with- 
out the use of any formula or table. In the firat method the 
variable resistance in the measariog arm of the Wheatstone bridge 
is shunted by a suitable resistance. When this shunt has the 
proper value, tbe change of resistance in the measuring arm neces- 
sary to give а balance is proportional to the change of temp:rature 
of the platir um to a good degree of accuracy up to 1,000* C. A 
more exact method (tbat of the "Rectifyiug Loop“) is somewhat 
similar. Init the mearuring arm consists of a closed loop of resist- 
ance, one end cf the arm being a fixed point on the loop, while the 
other end is a slide which can be moved along the loop. The total 
resistance of the arm is connected by a simple parabolic law with 
the ex:ess x of the slider reading over a zero reading. Thus B = 
А + вх + O2. The author shows how the resistance of the loop 
and the zero reading may be calculated so as to make this parabolic 
formula identical with that giving the temperature resistance varia- 
tion of any specimen of platinum. When the resistances have theie 
values, the reading x will be proportional to the temperature 
(Centigrade) of the platinum. 


In an appendix the author points out that for measuring small 
temperature differences up to 100° or 150°, the most useful thermo- 
couples are iron-nickel or iron-constantan. The voltages givea by 
these are nearly, bat not quite, proportional to the differences of 
temperature. In order to make the proportionality more exact, he 
proposes to use a "composite" (triple) junction by putting in 
parallel with one of the usual wires a wire of a third metal 
(e g., copper); by adjuating the relative resistances of the branches of 
this parallel circuit. the temperature voltage curve of the combina- 
tion can be practically rectified. 

Mr. W. DupDpEgLL said that by putting a constant resistarce in 
series with the rectifying loop, it woald be possible to simplify the 
mathematical processes involved in the method. 

Prof. CALLENDAB thought the rectifying loop method of reduc- 
ing the direct readings to the gas scale would bs usefal in practical 
work, especially at high temperatures, but for the most accurate 
scientific work at moderate temperatures the corrections wcu:d be 
too complicated, and trouble would be saved by adopting the 
ordinary method. It was most important in practice to secure 
accurate compensation of the leads, which could be ensured in a 
satisfactory manner only by making the leads and the ratio arms 
equal. Neither the loop method, nor the three-lead arrangement 
su bse q ently proposed by the author, could be used with а bridge- 
wire, ав both involved plug or sliding contacts of negligible resist- 
ace. Тһе three-lead arrangement also precluded the possibility 
of making an insulation test of the leads at any time. With 
regard to composite thermocouples, he did not think the arrange- 
ment would be useful except for very moderate ranges of tem- 
perature. 

The CHAIBMAN pointed out that for the most accurate work it was 
advisable to work with the simplest possible form of apparatus and 
to apply the necessary corrections at the end. Tae constantan 
wires referred to by Mr. Campbell hai been tested over a large 
range of temperature, and it had been found that a constautar- 
iron couple gave a linear formula. 

Mr. CAMPBELL, in reply, said it would be possible to arrange the 
rectifying loop with plug contacts instead of sliders ; with 25 ohms 
in the measuring arm, sliders could not cau:e serious error. Не 
had indicated clearly in the paper that when once the ratio of the 
resistances of the zero reading and the total loop (or the shunt) was 
found the absolute values of these resistances might be altered in 
any ratio desired. The bridge could thus have eqaal or unequal 
arms at will. 

A paper On the Stresses in the Earth's Crust before and after 
the Sinking of a Rore-hole,” was read by Dr. Chree; and one 
"Oa the Lateral Vibration of Bars of Uniform and Varying 
Sectional Area” was read by Mr. J. Morrow. 


LEGAL. 


ATTOBNEY-GENEBAL AND THB WILLESDEN URBAN District 
Counoit v. THB MxrBoPoLITAN ELEOTRIO Burerv Co, Lo. 


Tue Lord Chief Justice and Lords Justices Vaughan-Williams and 
Btirling last week beard the defendants’ appeal in this case from a 
jidgement of Mr. Justice Farwell, who bad granted an injunction 
restraining the defendants from supplying electrical energy for 
consumption or use within the urban district of Willesden other- 
wise than under the authority of Parliament, or under a license 
granted by tbe Board of Trade under the Electric Lighting Acts of 
1882 and 1888, or from using any of their cables or wires for the 
transmission of electrical energy from their works at Willesden and 
Acton, except to their distributing stations in their Paddington, 
Marylebone and mid-London area; defined by the provisional orders 
in the Companies’ Act of 1898, and the area in St. Martin’s- 
in-the-Fields and tbe neighbourhood defined by the Metro- 
politan Electric Lighting Act, 1889. The defendants had 
supplied electricity to the North-Weatern Railway sidings at Brent, 
which were situated within the Willesden Urban District, and out- 
side the authorised areas of supply of the appellant company. 
They refased to discontinue the supply, notwithstanding that the 
Council had on several occasions reqaested them to do во, and the 
railway company bad declined to cease taking the supply until it 
was decided whether the appellants were entitled to give tuch a 
supply. The Supply Co. claimed that under their memorandum of 
association they had full and unrestricted powers of acquiring land, 
erecting electric works, and producing and supplying electric 
energy, and that such powers were aided in particular districts by 
auxiliary statutory facilities conferred by various Acts and provi- 
sional orders, but were not dependent thereon. They further sub- 
initted that the Acts relied on by the plaintiffs were passed with the 
iotention and effect of giving inspecitied districts within the metropolis 
statutory facilities for supplying electric energy to various undertakers 
within such districts, and to prevent such undertakers from using the 
special statutory facilities in their own districts to enable them to 


. compete with the similar undertakings created in adjoicing dis- 


tricts under similar statutory facilities. They did not, however, 
limit the general powers of the defendants in the csrrying on of 
tbeir general business. The prohibition contained in the Act of 
1889 was not а general prohibition, but only applied to the company 
аз undertakers under the particular Act. Mr. Jactice Farwell had 
agreed that the prohibition was not meant to extend to the company 
for all time, but he could not so interpret it as to limit it asthe 
defendants wished. Во long as they were undertakers working 
their particular undertaking under the Act, they must not supply 
electricity outside the statutory areas. They had obtained power 
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to erect a generating station outside the statutory area, but the Act 
clearly said that it was solely for the benefit of the customers of 
the company withia the statutory areas. He could find nothing ia 
the Act giving the defendants power to supply electricity ia 
Willesden. 

Mr. C. A. Cripps, K.O., Mr. Jenkins, K.O., and Mr. Sargant 
appeared for the appellants, and Mr. Upjohn, K.O., and Mr. Greig 
for the respondents. 

Mr. Carrs argued that while under the Acts regulating the 
supply of electricity in the administrative county of London, the 
company was prohibited from supplying power outside its specifiad 
areas, there wae no prohibition applying generally outside London. 

At the conclusion of the arguments of Counsel for the appellants, 
aud without calling upon Counsel for the respondents, the Lonp 
CHIRF JUSTICE, in giving jadgement, said he was unable to see any 
flaw ia the reasoning of Mr. Justice Farwell. Ho did not think 
that these Electrical Supply Acts could be considered independently 
of the general legislation on the subject. The main argument 
on bshalf of the defendants, was that what they were doing wae 
not done in the excuse of any authority given to them by Statute 
or the Board of Trade orders. It was said that they were a com- 
pany incorporated under the Companies' Act of 1862, and that the 
exercise of their powers under that incorporation was not prohibited 
by anything contained in the Acts of 1889 and 1898. His 
Lordship was unable to take that view, or to give to Bection 5 
of the Act of 1839 any other construction than that which 
had been given to it by Mr. Justice Farwell. He agreed that the 
main object of the Act of 1889 was to provide for the metropolis— 
to carry out what was recognised as the best scheme for tbe adminis- 
trative County of London. But he was unable to follow the argu- 
ment that you were entitled to disregard the outlying areas The 
words of Sec. 5 of the Act must be taken ia their natural sense. He 
thought that, primd facie, Sec. 5 meant that when the right to 
supply electricity was given to the company, one of theterms of the 
bargain was that they were not to supply electricity beyond the spe- 
cified area otherwise than under the authority of Parliament or 
under a licence from the Board of Trade. He thought the company 
bad bargained for limited rights upon the condition that they 
should not supply electricity outside their area. Ha could not find 
in the Act of 1898, anything which, by implication, negatived the 
probibition in Sec. 5 of the Act of 1889. 

The Lonps Justices concurred, and the appeal was accordingly 
dismissed. 

Mr. Cures asked that the injunction might be suspended ia view 
of the defendants wishing to appeal to the House of Lords. 

Their Lordships granted a suspension, except in Willesden. 


ВгАОЕРОО: ELECTRICO Taamways (Sours), LTD, v. ELEOTBIC 
TBAMWAYS CONSTRUCTION AND MatnTENANCE Co., тр. 
THIS case came before Mr. Justice Warrington in the King’s Bench 
Division on March 23rd. Mr. Fraser McLeod, for the plaintiffs, said 
it was an action against the defendant company and Mr. Н. Ј. 
Lawson fo recover £270. Judgement had besn obtained under 
Order XIV. for the amount, but execution bad been stayed pending 
trial of a counterclaim by the defendant company. Since then the 
defendant company had gone into liquidation, and an offer had 
been made by the plaintiffs and accepted by the liquidator that the 
parties should cry quits, plaintiffs making no further claim in respect 
of the jadgement, and retaining the 35 preference and 62 ordinary 
shares in the Blackpool Co. which the defendants claimed. Во far, 
therefore, as the company was concerned, proceedings would be 
stayed on the terms of that arrangement. He had no evidence to 
offer against Mr. Lawson, and that gentleman did not appear to ask 
5 judgement, and the action as against him was therefore struck 

out. 


A. H. Mipwoop & Co. v. Тнв Lorp Mayor AND COBPOBATION OF 
MANCHESTER. 
(Concluded from page 481.) 
Ат the resumed hearing on Tuesday, March 21st, Mr. MoULTON, 
in ope the case for the defence, submitted that the plaintiffs 
had not shown that the Corporation had failed in any one 
particular in abiding by the directions of the General Acts, the 
Special Acts of the Board of Trade. The regulations of the Board 
of Trade were up to the very highest watermark of care, and he 
would show that everything that the Board of Trade required was 
attended to without negligence, and completely. Those were the 
points of law with which his Lordship would have to deal, but he 
would have gone a long way towards proving his case, if he showed 
that everything pradent men would do, had been carefully aud 
thoroughly done by the Corporation. An electric supply without 
accident under any circumstances, was just as impossible as a supply 
of gas under all circumetances without accident. It was wholly 
impossible to supply such an immense area as Manchester without 
the possibility of accident, and he would sub nit that an inevitable 
accident which could not be foreseen or guarded against, did not 
make the Corporation liable. They were not insurers in that 
respect. The Corporation had done all that could bs done to 
ensure & safe and certain supply of eleotricity according to their 
duties. They were bound to supply the entire area. To leave a 
part of the town in darkness, would be a breach of duty and a 
danger far greater than the remote danger of an accident such as had 
occurred in the present case. To suddenly stop the lights in a 
district, was not only to put the inhabitants to iaconvenience, 
but to expose a great number of them to danger. When 
they came to examine the legislation on the point, they 
would find that the pressure in the mains must be maintained 
ata fixed level during the whole time the supply was going on; 
otherwise the supplying agency failed in its first duty, which was to 


continue the supply and lay down mains which would enable them 
to до so. The Corporation in this case did their duty in keeping up 
the pressure, as they were bound to do in accordance with their 
provisional order. As а rule it was perfectly safe, and under their 
system of working and construction, any risk there might be in 
supplying electricity was atterly minimised. The system adopted 
by the Corporation was not only the one adopted by the Board of 
Trade, but it was the best one. This case was ап attack on a 
system which was practically universally used throughout this country, 
and he thought be was entitled to complain that such an attack 
should have been made without warning. It must have astonished 
every electrician who had read of it, and he could quite understand 
why the plaintiffs had only called an electrician in the employ of 
insurance companies. He had never beard of a big city which was 
not connected up practically all over. The great object was to 
secure uniformity of pressure. He could not help thinking that the 
description given of the Liverpool system was а great exaggeration. 
If it were true, then Liverpool must have gone back to the dark ager. 
The alternative system suggested would bs wholly useless for any 
large town. Manchester had 500,000 lights on its system, and its 
record was an extraordinarily good one if the trifliag accidents, with 
respect to wbich evidence was given the previous day, were the only 
ones that could be put forward. The present system was the best 
system, it was carefully laid, and had always been in the hands of 
skilled men. The consequence was that although it had not been 
free from accident any more than railway systeme were, it certainly 
could not have been doing ite work very badly, or there would have 
been a much more serious tale of disasters. With regard to the fire 
on the plaintiffs premises, he would show that the Corporation did 
everything that could be done immediately the leakage was 
detected. 

Mr. Втлмгку L. Pearce, chief electrical engineer to the Man- 
chester Corporation, said that the Corporation supplied electricity 
for lighting, power and tramway purposes The necessary power to 
maintain this supply was:—Dickineon St., 15,000 R..; Bloom St., 
14,000 HP.; and Stuart Street, 15,000 н.р. In the case of a defect, 
it was possible to sub-divide the area down to the lengtb of one 
street supplied by one feeder only. In hie opinion tbe system was 
а good one. It was approved for Mazchester by the Board of 
Trade, who had inspected it from time to time. It was laid by Mr. 
Wordingham, who was now with the Admiralty. A fault was 
usually detected by irregularity in the lighting ona consumer's 
premises, or by smoke or smell percolating through the pavement. 
He had known it take three days t» localise a fault by the process 
of division. 

Cross-axamined: In order to remedy a defect the central, north 
and south-eastern districts would have to be separated. It would 
teke a considerable time to effect the severance. When any mis- 
chief was discovered the mains engineer would be called on to dis- 
connect the districte. The mains eogineer would not be in attend- 
ance at the generating station bstween the middle of the day on 
Saturday and Monday morning, but he could be summoned by 
telephone. 

Do you say that under the Manchester system nothing could be 
done for three hours to localise the mischief in Fountain Street? 
—Everythiog was done that could be done under the circum- 
stances. 

What was done ? —The south-eastern district was cut off, then the 
central was isolated from the northern about 3.30. 

Is there any record of that division having been made? —No, it is 
not usual to record it. ' 

Farther cross-examined : He recalled an explosion which occurred 
on April 15th, 1904, at the corner of Jackson's Row and Soutb Street, 
owing to the fusing of the cables. He did not recollect a fire at 
Marsh's restaurant in Peter Street, due to the fusing of а cable. It 
wasthe common custom of the Manchester papers, as it was of all 
daily papers over the country, to attribate all fires that could not be 
accounted for to the electric cables. 

On Thursday, March 23rd, Mr. ALFRED Сгосан, the engineer in 
charge of the electrical system of the Liverpool Corporation, 
was called to give evidence with respect to the statement made 
that the system in Liverpool was to divide the area into 
districts of 1,000 lamps, each district being connected with the 
generating station by a separate feeder, and disconnected from all 
other districts. Witness stated that this was only correct as far as 
the outer area was concerned. The reason they had small circaits 
іа the outlying area, was because they were connected with small 
generating stations, They had five generating stations connected 
with refuse destructore. Under the Liverpool system it might take 
several days to localise a small defect, and three or four hours if it 
was a very large one. 

In examination, Wrirnrss said that instead of being linked up 
like Manchester, they had 100 different circuits with separate 
feeders. They had not been free from accidents, bat had not had 
many serious ones. 

Mr. J. Вуічвовме, the well-known consulting electrical engine zr, 
said he had inspected the system of electrical distribution ia Man- 
chester. It was in accordance with the Board of Trade regalatione, and 
up to the best modern electrical knowledge. The only thing ia the least 
pecaliar about the Manchester system was the use of the fiva-wire 
instead of the three-wire system. Everything elee was standard. 
With respec: to the Fountain Street trouble, the recorder did 
not indicate any really serious disturbance until well after 
1.30 a.m. The steps taken by Mr. Howard were the proper steps 
io the circumstances. 

Cross-examined, Witness said that in Manchester they did what 
they could to localise a fault. 

In re-examination, Wrrsmss said the linked system was practically 
universally adopted, because it was the best. The important point 
was not the localising of faults, but the maintenance of uniform 
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pressure. Thesystem adopted by Manchester was the best, accord- 
ing to the electrica! knowledge of the day. 

This concluded the evidence, and counsel addressed the jury. 

Bir E. CrAnxs, K.O., read the reports of 20 accidents which had 
occurred in connection with the Manchester electrical system in 
three years, and expressed the hope that this case would secure that, 
whenever an accident occurred in future by which private persons 
were endangered, they would be compensated. 

His Lospenrp, in summing-up, said it was no answer tothe charge 
of creating a nuisance to say that you had not been negligent. Oa 
the question of negligence, the jary would have to say whether the 
defendants took reasonable steps to avert the risk of fire. 

The jury found that the system adopted by the defendants con- 
stituted a nuisance, by causing danger to persons having premises 
adjacent to the mains, that they were guilty of negligence in adopt- 
ing their method of localising and dealing with the fault, and that 
when they became aware of the fault they did not deal with 16 for 
the purpose of preventing fire in a reasonable and proper 
manner. 

On this, his LonpsuHrP entered judgement for the plaintiffs 
for the agreed sum of £677 78. 4d. with costa. 


GALBRAITH v. HaprFIELD'S Stes. Founpry Co. 


AT Leeds, last week, before Mr. Justice Ridley and a special jury, 
this case was heard. For the following report we are indebted to 
the Times. | 

This was an action for wrongful dismissal. Mr. Tindal-Atkinson, 
K.O., and Mr. Compston appeared for the plaintiff; Mr. Scott-Fox, 
K.C., and Mr. Waddy for the defendants. 

The defendants are steel-casting manufacturers, of Sheffield. In 
1889, the plaintiff, Mr. David Galbraith, bad been appointed secre- 
tary to the company, and in May, 1903, he was made their London 
manager. His ealary was fixed at £475 a year; but it was under- 
stood that if the London basiness advanced satisfactorily this was to 
be increased, and at the time of the alleged wrongful dismissal the 
plaintiff was bsing paid a salary of £1,000 a year, besides a com- 
mission of 1 per cent. on all goods sold by the London house not 
manufactured by the company. The London business had largely 
increased under tbe plaintiff's management, and the turnover, which 
was £15,000 in 1893, had risen to £160,000 in 1904. The plaintiff 
bad latterly complained several times that the conduct of his 
business was interfered with by subordinates from Bheffisld, who 
were sent, without his knowledge, to interview London customers; 
and it was alleged by the plaintiff (though denied by Mr. Hadfield 
for the defendante) that a definite assurance had been given that 
such interference should not take place. In July, 1904, complaints 
were received from the Lisbon Tramway Co., L'd., one of the 
London customers of the company, about certain goods which had 
been supplied to them. The company sent а man called Pickering 
to go with the plaintiff to interview the Lisbon company's agent, 
the alleged reason for sending him being that he had packed the 
goods and had special technical knowledge of their construction. 
The plaintiff refuted to go with Pickering in spite of orders by 
telegram from Bheffiald to do so. On being remonstrated with for 
tbis he expressed his feelings strongly, and gave, in accordance 
with the terms of his agreement of service, three months’ notice. 
Subsequently, on August 8th, at an interview held at Sheffield 
between the plaintiff and the company's directors, tbe plaintiff 
announced bis intention of invariably declioing to obey such orders, 
and was thereupon summarily dismissed. The defendants relied 
on the above facts to show that they were entitled to dismiss the 


plaintiff, who claimed three months’ remuneration in lieu of notice. ` 


The defendants also counterclaimed for an icjaoction restraining 
the plaintiff from obtaining, withia two yearr, employment in any 
other steel-casting firm. 

The jury found a verdict for the plaintiff; damages, £301 183. 4d. 
Judgement was given for the plaintiff on the claim and counter- 
claim, with costs. 


THE HOLBORN AND FINSBURY ELEC- 
TRICAL EXHIBITION. 


(Ooncluded from page 512.) 


Амона the more novel exhibita, we noted at Messrs. Monté-Callow's 
stand their new Emsea " motor-starter, for which they claim both 
correct design and low cost. 

In this starter the handle of the switch is connected to the arm 
carrying the brushes, through the no-load release, thus preventing 
the switch-arm being moved until the magnets of the motor are 
excited, keeping the no-load release and the overload release, if 
7 is used, continually in operation during the process of switch- 

оп, 

The use of the oyerload release prevents the motor b3ing started 
too rapidly, as too great a rise of current at once switches off the 
motor, and thie, combined with the resistances being so constructed 
аз to prevent the current from rising by steps exceeding 10 amperes 
right up to 50 per cent. overload, renders the use of separate slow 
motion gears unnecessary. Separate mechanical release triggers 
are provided for switching off. When desired, Atkinson's overload. 
release is attached to the switch on a special cast-iron bracket 
bolted to the frame. This release consists of an ammeter fitted with 
automatic gear for short-cirouiting the no-load release. In the 
event of overloads exceeding, say, 100 per cent., the release operates 


at once, but for overloads of smaller amount a time lag is intro- 
duced. Thus the release can be adjusted to al'ow of 25 per cent. 
overload for, say, 15 minutes, or 50 per cent. fori5 minuter, the time 
lag being adjustable. This allows of the motor being started under 
an overload of considerable amount without the risk of its being 
permanently overloaded. Die R — 

We hope to illustrate and describe this apparatus more fully at 
an early date. 

Messre. Durtnall & Pries, of 75, City Road, E.C., show a selection 
of portable electric drilling machines, which we illustrate below. 
These tools are light in weight, and easily, manipulated ; they are 


PortaBLs ELECTBIC DRILL. 


built for standard pressares of 110, 220, 440 and 500 volts, and pro- 
vided with a suitable adaptor and flexible, for connecting to any 
existing electrical fitting. The firm supplies three types of this 
drill, namely, the “ 8. B." for drilling up tod in., the “Н. K.“ for 
up to 2 in., and “Н. G.” for up to 12 in. diameter boler. 

The former type is constructed with or without reduction gear, 
and the speeds range from 250 to 3,000 r.p.m. The control is in 
the form of a press button, which is also provided with a bayonet 
lock in case it is desired to keep the drill running, without atten- 
tion to the button. The two latter types of drill are geared, and 
have a speed range of from 60 to 600 r.p.m. 

In the case of the H K. type, the control is in the right handle, 
and either two or four speeds are provided. The speed regulation 
is obtained by means of a series-paralle] connection of the field 
winding, and by altering the gear ratio. An ingenious electric 
alarm bell is attached, which gives certain warning should the drill 
be overloaded. In the left handle a witch is provided for reversing 
purposes, and, if reqaired, the machine can be attached toa bench 
drill for workshop use. 

These drills are exceedingly light in weight, ranging from 5$ lb. 
in the case of the S. B.“ to 12 Ib. for the “H.K.” type. The drill 


.cases are made of aluminium alloy, giving both mechanical strer gth 


and lightness; the case is easily removeable for the purpose of 
inspecting the internal mechanism, and the spindles are fitted with 
a suitable cone for attaching ordinary almond drill chucks. 

The Morris-Hawkins Electric Oo., who specialise in electric 
motors, provide an exhibit of motor-driven machinery, the latter 
includiog bread, boot and printing machines. This firm is now 


Q 


MonRhRis-HAwkiN8S Moros. 


bnilding standard machines in sises ranging from 1 to 50 B. E. P., 
the type and construction of which will be gathered from our 
illustration. 
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THE PADDINGTON ELECTRICAL 
EXHIBITION. 


Tuar electrical exhibitions are becoming recognised as necessary for 
the enlightening of a conservative (or ignorant) public, can hardly 
be doubted, from the frequency with which they are occurring. 

We bave now to record the opening, on Saturday last, of the 
Paddington Electrical Exhibition, organised by the Metropolitan 
Electrical Supply Co, Ltd., the statutory suppliers of electrical 
energy in that borough. Although not on such an ambitious scale 
as its contemporary show, referred to on the preceding page, it is 
yet a useful display of the many and varied uses for which 
electricity has been adopted in modern times. 

The exhibition was opened by Alderman W. Ürquhart, Mayor 
of Paddington, and subsequently a luncheon was bell, presided 
over by Mr. F. Leverton Harrie, M.P., the guests including 
Bir Melville Beachcroft, Mr. J. Carr Saunders, Mr. Northcote 
(Veritys, Ltd.), Mr. E. Cunliffe Owen, the Mayors of Holborn 
and Paddington, and many other gentlemen. 

The exhibits are tastefully displayed on some 40 stands, the firms 
including Messrs. Veritye, Ltd. with a selec'ion of dynamos, 
motors, arc lamps, fittings, &c.; Messrs Rashleigh Phipps & Co., 
who have specialised in electrical cooking and heating apparatus, 
to an extent which is certainly not realised by the average 
individual; the Dowsing Radiant Heat Co., Ltd., who provide a 
comprehensive display of electro-medical appliances on their well- 
known system; the Hardy Patent Pick Co, who show a magnetic 
separator of the type adopted by the Falham and Stepney destructor 
authorities, and other». The Britieh Westingbouse Co. exhibit 
motors, switchgear, instruments, ёс, and a Cooper Hewitt mercury 
vapour lamp. The Westminster Engineering Co. show a Thomson 
electrical welder at work, and Messrs. Langdon-Davies, the Crypto 
Electrical Co., and Sir Hiram Maxim Electrical Manufacturing Со. 
are also represented. Тһе excellent display of modern electrical 
fittings which ia to be seen at the stands of Mesers. J. 8 Henry, Ltd., 
and Ivor Blaiberg & Co. demonstrates the artistic possibilities of 
wood in this direction. 

Messrs. Babcock & Wilcox, Ltd., occupy considerable space with 
coal-conveying plant, &c.; the Metropolitan Electric Supply Co. 
show motor-driven machinery, and the National Telephone Co. 
also contributes a useful selection of their specialities. 

The exhibition remains open until April 8tb, the musical pro- 
репвібіев of visitors being catered for by the Grenadiers’ band during 
that period. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


A.C. v. D.C. 


In company with my colleagues, I have heartily enjoyed 
Mr. T. Wheeler's attempted little jest at the expense of such 
D C. men as might prove susceptible. At the same time, the 
grain of sense amongst the chaff is noticeable, namely, the 
fact expressed that “a man conversant practically with an 
alternating current system is qualified to take charge of 
direct current plant.“ Granted this is true, Mr. Wheeler 
overlooks the fact that the converse is equally true, and more 
so (excuse the Hibernicism) if there is any reason in the 
only argument advanced for the original proposition, * that 
the greater includes the less; for it is generally known that 
a direct-current dynamo or motor is an alternator, plus a 
commutator ; in other words, the direct current is the greater, 
and includes the alternating current as the less. In conclu- 

sion, if Mr. Wheeler, or anyone else, wishes seriously to 
contend that alternating current experience is a higher grade 
than that of direct current, then he must support his con- 
tention by naming some operation which has to be per- 
formed by а man on an A.C. system, which is beyond the 
capability of a man similarly qualified in p.c. supply. When 
this occurs, there may be something to be done by the 
* batteries " of 
D.C. 


Localisation of Faults in Cables. 


I regret that a mistake, due to my own carelessness, 
should have been made in the result of the example given 
in my previous letter; this should be 820 yd. instead of 
302 nearly. 

With reference tothe“ Writer of the Article's“ letter in your 
paper of 24th inst., I may state that it is quite possible to 
apply the test for a short circuit between two conductors of 
a triple-core or three-core cable by using the remaining 


conductor (which need not have a high insulation resistance) 
for the teat wire, and by taking the testing current from the 
live mains at the disconnecting boxes, or from portable 
accumulators, whicbever may be most convenient. 

In reply to W. H. R.'s” letter, I may state that I have 
never found it neccesary to make the connection he recom- 
mends when testing for earths, as I seldom use a testing 
current exceeding 5 amperes, even for short lengths of 25 
distributors between dieconnecting boxes on opposite sides of 
a road ; but when testing for short circuits between two con- 
ductors that are not earthed, it is, of course, necessary 
to connect one of the faulty conductors to the neutral wire. 

*J. W." in his letter states that your correspondent 
neglects the resistance of the lead sheathing and the paths 
through earth in his test ; this is not so, as he assumes them 
to be proportional on each side of the fault, but this assump- 
tion cannot always be relied upon. 

I shall be pleased if you will allow me to modify the first 
part of my letter in your issue of 17th inst, I can only 
recommend the testing current (for your correspondent's 
method) to be taken from the live main in the disconnecting 
boxes for short circuits between conductors, and not for 
earths; in the latter case a secondary battery is to be pre- 
ferred, as the whole of the return current would then travel 
back by the lead or adjacent earth, whereas if & testing cur- 
rent were taken from the supply mains with one of the poles 
earthed at the station, or accidentally elsewhere, the testing 
current, or part of it, would return to this earth, probably 
ia one direction along the lead of the cable from the fault, 


and thus make the results still more unreliable. 
B. S. H. 


A Problem. 


Would you be good enough to answer this problem? So 
many engineers differ consequently I am anxious to hear 
your opinion : — 

We generate (three-phase, 25 ~) at 2,200 volta, and send 
up 200 Kw. 1 mile at 2} per cent. drop. If we double the 
voltage and make it 4,400, what shall be the additional H.P. 
delivered at the other end ? 

J. W. M. 

[ Answer.—600 kW., or about 800 U. P., with the same per- 
centage drop. The “engineers” who differ on this point 
must have mistaken their vccation.— Ens. E. R.] 


Diflerentlally-wound Rotaries. 


I noticed in your paper a few months ago an illustrated 
de:cription of the electrification of a railway in France. In 
the description, it was mentioned that the sub-stations were 
equipped with compound wound rotary converters having 
the series turns on the field opposing the shunt turns. It 
was etated that these worked quite satisfactorily. Could you, 
or any of your correspondents, explain how such rotaries 
work, as 1 fail to see how they cun do so with the series 
opposing the shunt. 

G. J. R. 

[The reversed winding gives a rapidly falling pressure 
wiin Increase of load, a condition which is essential to 
enable a battery floating on the line to equalise the load on 
the generating plant. The pressure regulation is, of course, 
very bad, and it is much better to use an automatic reversible 
”осеќег. — Eps. E. R.] 


Public Protection and Overhead Live " Wires. 


Your issue of March 10th contained a contribution 
regarding the recent remarkable case of Neale r. East Ham 
U.D.C, in which the plaintiff, struck on the head by a 
“live” wire while on a tramcar, sought compensation, and 
a verdict was given for defendants with costs. So far doubly 
unfortunate, plaintiff seems to have been consideied ап easy 
prey for your contributor to dance upon while down. 

I ask you, in justice to the public, and in the interests of 
true electrical progress, if not also in fairness to the plaiutiff, 
to insert the following by way of correction, though I know 
nothing whatever of either of the parties, or their previous 
history, and though one impugned that of the other and £0 
imported prejudice into the case, which we may consider 
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without it and without considering the measure of the 
damages plaintiff ought to have been awarded. 

Plaintiff proved his case by three independent eye- 
witnesses’ evidence, Defendants put in their interested 
servants’ irrelevant evidence and experts’ irrelevant opinions, 
plus prejudice. The verdict was obviously and absolutely 
against the weight of evidence. 

Plaintiff claimed that the defendants were bound to 
provide for his safety against falling wire, &c., while on 
their car as passenger, and that they had neglected to do ко, 
though they might have done £0 by a roof or cover to the 
саг, and admittedly had not. The judge ruled that if 
there was a fault in the overhead wire which it was im- 
possible for defendante to find out, that would discharge 
them from negligence." So directed, and having also been 
prejudiced, the jury erred. 

That direction might have been relevant in the case of & 
non-passenger, but it is manifestly irrelevant and not justly 
or legally applicable in this case of a passenger ; and even if 
it had been applicable in this case, it was not proved by 
defendants that an undiscoverable fault existed in the wire, 
but the defendants’ most experienced servant was alleged to 
have thrown away, after the accident, the broken piece of 
wire, which, if verified, might have proved such externally 
undiscoverable fault (if any), and the allegation was not 
denied. 

No appeal or application for new trial appears to have 
been made, doubtless because the plaintiff is, or will be, 
ruined by the crushing weight of the costs he is loaded with. 
But this decision is of immense importance to the public 
and toall true friends of electrical progress. It involves a 
most serious miscarriage of justice and is contrary to all 
scund public policy. 


w. H. Sharp. 
Manor Park, Murch 28th, 1905. | 


— 


Earthing, and Conduit v. Casing. 


I have read the letters which have appeared on the 
subject of earthing in your columns during the past three 
weeks, and will endeavour to briefly answer your corre- 
spondents. 

The earthing of metal conduits buried in plaster or con- 
crete cannot be relied upon, and the sheathing should be 
earthed quite independent of this. I think your corre- 
spondent B" will find that if he passes a current of even 
one ampere through damp plaster, very soon a film will 
be formed around the conduit, and the current will gradually 
die away. This has been my experience with lead - covered 
cables in clay and damp earth. The earth afforded by stone 
work, also, cannot be relied upon; it is very likely to dry up 
and form a high resistance. | 

My paper was not intended to be a condemnation of metal 
sheathed systems, but the facts therein brought together 
may act as в warning to metal conduit enthusiaste, that 
metal piping is not to be slung up anyhow and everywhere. 

Of the 15 fires that I mentioned as having occurred on 
metal sheathed installations, 10 were in cases where the 
insulated conductors were enclosed in iron pipes, and the 
other five took place with lead-covered cables. 


W. W. Lackle. 


Petrol v. Electrie Tramways. 


It was with no intention of appearing as a partisan of the 
petrol as against the electric tramway that I asked your per- 
mission to be heard on the subject, and I have no desire now 
to over-estimate the powers of the petrol as against the 
electric motor. As you frankly state, however, in your 
REvIEw of March 24d, “There is a field for which petrol 
cars are pe suitable," and it was rather with the 
feeling that this **field" had not been hitherto recognised 
that the letter you refer to was written. "There was no need 
to define the uses and advantages of the electric tramway, as 
these have all been more than fully overstated by many 
advocates who have often thought it necessary to belittle 
any system which seemed to compete with it. It is with 

leasure, however, that a fair critico must be acknowledged, 


although there may still be points on which differences 
remain. 


The fact that the Perth rails were out of gauge is not dis- 
puted. It will no doubt be further conceded that the car 
could not be tested until the rails were put into proper order. 
The conclusion, therefore, was fully justified that “ the Perth 
car never had a chance of demonstrating what could be done." 
The next point was that the car climbed the steepest gradient 
(1 in 12 it is said) with more than the full load agreed on. 
This again is not disputed. 

It may be that the tracks should have been fully relaid, 
but this was not proved to be necessary, and many a good 
track, although primarily laid for horse traction, might be 
quite well uted for mechanical traction without total recon- 
struction. . | 

It was never suggested that a horse car, loaded even over 
its full capacity, weighed 9 tons. The new petrol-car, 
which was of 3 ft. 6 in. gauge, weighed 4 tons 5 cwi. empty, 
and, loaded with 50 passengers, would be about 74 tons. It 
was, therefore, quite a fair deduction that a petrol-car of 
ordinary gange would not weigh more than 9 tons—in fact, 
this was the calculated weight taken from the experience of 
the car already built and using a heavier engine, owing to 
the increased weight. 

It was also freely admitted that several alterations were 
contemplated in the construction of another car, just as many 
improvements are suggested in all new experimental work 
after the first experience ; but, had the condition of the rails 
admitted of the running of the car, the further experience 
would have been most useful, and the results in the builders’ 
opinion would have been satisfactory. 

If it were required to follow up the question of the weight 
of a horse car, it may be mentioned that one to accommodate 
42 passengers weighed 2 tons 19 cwte. empty ; or loaded, 
5 tons 10 cwts. It was, however, not uncommon for the 
horse rars on the Perth route to leave the rails, but, as has 
been pointed out in the article now under discussion, horses 
draw thecars on to the rails quite naturaliy, whereas motors 
applied to the axles have sometimes a greater tendency to 
push the cara off the rails. в 

In the matter of the working costs of the electric system, 
the expenses of the power stations which are not exclusively 
used for traction purposes are to. much mixed up with the 
supply of electric energy for other objects, that it is really 
difficult to get at the actual cost for purely tramway work. 
Asarale, the tramway is charged about half the public 
rate, and the profit on the quantity sold to the public is 
more than enough to cover any loss which may arise from 
the low rate charged to the tramway, even if there should be 
any such loss. There can be no injustice, therefore, in 
charging а value of an installation which would be propor- 
tionate to the amount of energy required for tramway pur- 
poses, as in this way they can better be compared with the 
many tramway systems which have a special installation 
for their own use. The comparison of the capital of various 
towns or of the two systems now being discussed could not 
otherwise be made. | 

The extraordinary electric current required to start a tram- 
car, especially if working upwards ona gradient, is not a new 
discovery, but it should not be expressed as horse-power, 
because as soon as motion is imparted to the car the great 
strain is relieved, and the preseure falls. Electrical engineers 
have elocted to use this extra current instead of using 
multiplying gear, as they have so much power to spare that 
economy is no object. On the other hand, however, the 
petrol engine working with less power at starting, uses the 
low-speed gears and accomplishes the rapid acceleration of the 
car in a different way. The electric energy is applied more 
in the method of the hydraulic crane, the power of the petrol 
engine is more after the manner of a steam crane, but neither 
of these are exact similes. 

On the question of costs, there are very considerable 
differences, The capital outlay which has been submitted, 
was from actual cost as shown in the returns published :— 
Glasgow tramways cost £18,182 per mile; Leeds, £13,584 
per mile; Sheffield, £16,610 per mile; Nottingham, 
£22,972 per mile; and it was not inappropriate to charge 
London £18,000 per mile. In fact, if it been sought to 
compare the figures with the electric conduit system of 
London, the cost per mile would have been nearly 
£20,000. 

I know of no electric tramway which has been carried ont 
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in the kingdom at a cost of £9,800 per mile, although this 
sum appears to be suggested as sufficient. 

Taking then the actual cost from the best ascertained 
figures which we have, and conceding the 10 per cent. for 
interest, maintenance and depreciation, instead of 11 per 
cent. as before, the result will be 3°29d. per car-mile, instead 
of 3:62d. ав formerly stated. The expenses of working at 5d. 
are admitted. | 

With regard to the expense of renewals and repairs, the 
following accounts may be quoted. These are the extra costs 
paid for working and renewals beyond the 5d. per car-mile 
already allowed :—Glasgow, 2:40d. ; Leeds, 1:60d. ; Sheffieid, 
2-08d. ; Dundee, 2:79d.; Halifax, 4:05d. ; Nottingham, 
2:86d. ; and the amount should not, therefore, be put at 
less than what has been previously put down, viz., 24d. per 
car-mile. This makes in all 334. + 5d. + 24d. = 103d. 
per car-mile, instead of 114d., as previously stated. It is 
doubtful, however, if this smaller amount will be sufficient. 

Turning now to the question of the cost of the line to be 
worked by the petrol tramcar:— — - 

In the reconstruction of the track there is no difference 
per mile—£6,000. 

Seeing the cars were smaller, and some extra cars might 
be required at the crush hours, five cars per mile were 
taken instead of four. These, however, only cost £1,000, 
and contain 50 passengers = per mile £5,000. It is quite 
expected that the price of £5,000 per mile will include 
car-sheds and sundries, but, conceding £400 per mile in 
addition, as suggested, the total cost per mile would be 
£11,400, which at 10 per cent. as before = 2:084. per car- 
mile. With all due deference to the opinion expressed on 
the other side, there is really no advantage gained by the 
larger car, a8, for at least 12 hours in the day, the smaller 
car is quite sufficient. The extra cars which have been 
allowed for will take the additional passengers in the event 
of a crush. 

The working costs are retained at 5d. by agreement. In 
the last item the question is narrowed down to the mainten- 
ance and renewals of the cars, the maintenance of the per- 
manent way having already been allowed for. Taking 
20 per cent. of the value of the cars— 


=. £1,000 
365 days x 360 miles 


Summing up, we have 2:084. + 5'00d. + 76d. = 7:844, 
per car-mile. It is thus found that if the figures are worked 
out very closely the original amount of saving has not been 
exaggerated. 

I must apologise for occupying so much space. It has 
not been possible to touch upon the other points of com- 
parison or difference between the two systems, and I can 
en hope that the estimates given have been fair and evenly 

anced. 


Marchi 27th, 1905. 


P.S.—I am sorry to have omitted answering a letter in 
this week's issue on the ваше subject by a correspondent, 
but I shall be pleased to revert to the subject shortly on 
another occasion, with the Editors' permission. 


[Our correspondent appears to be unaware of the fact 
that in the majority of cases where lighting and traction are 
supplied from a joint station, the loss on the lighting is 
made good by the profits on traction, and not vice versa ; 
the relative quantities of energy supplied for lighting and 
traction afford no criterion whatever as to the capital outlay 
on behalf of the latter. As to the cost of construction, 
* Motor-Tram " has apparently taken the cost per mile of 
double track instead of single track ; this is the only way in 
which we can account for the absurd figures which he 
quotes, We adhere to the statements contained in our 
article of last week.— Eps. E.R. | 


= ‘76d. per car-mile, 


Motor-Tram. 


Publication of Prices Tendered. 


Would it not be of interest to a large number of firms in 
the trade, and more especially to those who do the estimat- 
ing for these firms, if there were a page in your valuable 
paper devoted to contracts closed, in which not only the 


name of the successful tenderer should be given, but the 
amount at which he obtained the tender, and also as far as 
possible the prices given in by the unsuccessful candidates ? 

In other trades this seems to be the rule, and we do not 
think that any firm of good standing would object to their 
price being published. It may be said that the publication 
of these results would not be of much use, but if yon will 
look at it from the point of view of the man who geta ont 
the estimate, you will see that it is rather an unsatisfactory 
ending to a week's labour to have a curt note from the town 
clerk, or other authority, stating that “І regret that your 
tender has not been successful.“ 

We shall no doubt see from the attitude of other readers 
whether this idea would not be of general interest. 


Manufacturers, 


[We have long made a practice of publishing the details 
mentioned by ** Manufacturers,” whenever they are obtain- 
able, but sometimes consulting engineers and purchasing 
authorities are very careful to keep the lists to themselves 
as far as possible. In some instances, too, tenderers them. 
selves have been known to object to the publication of their 
detailed prices. These and other difficulties stand in the 


way of our correspondent’s proposal ; but we shall be pleased 


to have our readers’ views on this matter.—Ens. E. R.] 


THE TELEGRAPHONE IMPROVED. 


IN our issues of April 27th and October 12th, 1900, and 
May 10th, 1901, we gave particulars and illustrations of the 
Telegraphone invented by Waldemar Poulsen, a Danish elec- 
trical engineer. In the latter year the apparatus was 
exhibited in London, but since then little has been heard of 
it. Now, however, it has again been brought forward, ina 
greatly improved form, as shown in the accompanying illus- 
tration, and on Tuesday last we had the pleasure of seeing it 
and testing its capabilities. 

The apparatus in its present form comprises two drums, 
on which the steel wire is wound; the recording, repro- 
ducing and obliterating magnetic system between the drums; 
and a hollow base, in which are contained the driving motor, 
starting, stopping and reversing gear, &c. The wire is of 
pianoforte steel, 25 mm. іп diameter (No. 33 S. W. G.), and 
is 5'4 km., or 3} miles, in length; the wire is wound off at 
the rate of 3 m. per second, and thus suffices for half-an- 
hour’s continuons running, equivalent to 3,000 worde, at the 
rate of 100 words per minute, or nearly four of these 
columns. A press-button switch accompanies the apparatus, 
having one button each for Forward, Backward and Stop. 
The magnetic system is carried on a pillar, which moves to 
and fro as the wire rans through, во as to lay the wire evenly 
on the drums. 

In the base there is an indicator, which shows how much 
of the wire has been used, and how much remains unused ; 
this is provided also with two pointers, which can be se 
anywhere, во ав to mark off a given portion of the wire. A 
dial-switch is also provided, which, in the case of the 
dictation Telegraphone, gives three positions—Dictation, 
Hearing and Secretary—in each direction of rotation. When 
the switch is set at Dictation, the user can speak into а 
microphone transmitter, and dictate correspondence, speeches, 
&c., which can afterwards be repeated to the speaker by 
setting the switch to Hearing. To prevent the superposition 
of one speech upon another, the Dictation connection always 
brings into action an obliterating magnet, which wipes out 
all previous records. A polarising magnet is also provided, 
to give an initial polarisation to the wire, which greatly 
increases the sensibility of the apparatus. 

On setting the switch to Secretary, the apparatus comes 
under the control of an amanuensis, who may be situated in 
another room at any distance, and is provided with a switch- 
box similar to that of the owner. The secretary presses tbe 
Forward button to start the instrument, and having listened 
to a sentence, presses the Stop button and proceeds to write, 
or type-write, the matter. There is a noteworthy point, 
however, in the action of the secretary’s stop-button ; when 
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this is pressed the machine not only stops, but runs back a 
sufficient distance to ensure that, on restarting the machine, the 
last few words will be repeated, so that none may be omitted. 
Should the secretary desire to compare the written copy with 
the record of the Telegraphone, he presses the Backward 
button and runs the machine back until the beginning of the 
record is reached, after which the speech or passage can be 
quickly compared with the original. All this we personally 
put to the test with satisfactory results. 

Should anyone, by chance, omit to stop the machine, it 
runs on to the end of its range and then stops automatically, 
without injury. There is no need to run all the wire back 
before starting a speech, as the instrument can be used run- 
ning in either direction. The records are permanent, even 


if the wire is allowed to rust ; a brief speech uttered by the 


King, at Copenhagen last year, expressing his interest in the 
machine, has been repeated thousands of times, but we 
heard it distinctly. 

The foregoing description applies to the ordinary office 
instrument; but there is an important field of application 


THE TELEGBAPHONB. 


open to the Telegraphone, as a recorder of telephonic con- 
versations. We held a conversation with another office whilst 
one of these instruments was connected with the telephone ; 
the speeches of both parties were faithfully recorded. The 
importance of this application needs no demonstration. It 
will be noted that the conversation is recorded by electrical 
means, and is not in the least dependent upon sound waves 
reaching the instrument, which may be in a room 100 ft. 
from the telephone. Again, the Telegraphone may be left 
connected with the telephone when the office is closed ; when 
a call is received, the machine automatically starts and runs 
for two minutes, during. which interval a message may be 
recorded, which the owner of theoffice receives upon his return. 
As the range of the instrument is half an hour, obviously 15 
such messages can be stored up in the owner's absence, These 
functions can be combined with those of the dictation 
instrument, but the apparatus then acquires an undesirable 
complexity, and it is preferred to keep them separate. 

A neat little machine is also made, in which a steel 
disk, driven by clockwork, is used in conjunction with a 
recording magnet which is guided во as to trace a spiral 
path on the disk, just as in the gramophone. Both sides 
of the disk can be used, giving a time range of 24 to 
3 minutes, and the disk can be sent by post to a corre- 
spondent equipped with a similar machine. The speed of 
the disk increases as the stylus approaches the centre, 
so as to maintain the linear velocity constant relatively 
to the “stylus.” This machine can, of course, be used 
for dictation, like the other, but its range is short, and its 
convenience restricted. We may mention also the multi- 
plier, which consists of an endless steel ribbon, which 
pesses over a transmitter, any number of receivers, and an 
obliterating magnet. With this instrument, which has been 
previously described in the ELECTRICAL REVIEW, a spoken 
message may be repeated to any number of persons 
Situated at different stations. But space forbids further 
detail; we will only add that a visit to the office of the 
Telegraphone, at 28-29, St. Swithin’s Lane, will be amply 
repaid by the pleasure derivable from examining this remark- 
able machine, 


BUSINESS NOTES. 


Staff Dinner.—The annual staff dinner of the General 
Electric Co., Ltd., (Witton Branch) was held at the Grand Hotel on 
Saturday, the 18th inst., and was a great success, about 115 being 
present. The chair was taken by the local director, Mr. M. Railing. 
Dr. Sampner, the Principal of the Birmingham Technical School, 
and various local celebrities, graced the board. The toast of 
“The King” baving been honoured, Mr. Railing proposed “ The 
Staff,“ and Mr. Damas responded; The Directors,” by Mr. E. 
Wilson, and The Visitors" Mr. McLagan, ware duly responded 
to by Mr. Cheesewright and Dr. Sumpner, and were heartily 
received. Mr. Hirst, the managing director from London, was also 
present, and gave a few words of kindly advice to the staff. The 
evening was completed by a musical programme, rendered by 
members of the staff and works, assisted by the works’ own 
" Witton” orchestral band. 


C.C. Brand Paints.—Sample tins of acid-resisting 
enamel and metallic paint have come to hand from the О.С. Brand 
Paint Co., of 82, Victoria Street, London. The former appears to 
be a kind of spirit varnish; it sets in a few minutes, taking a glossy 
surface, and resists sulphurous fames, dilute acids, boiling water, &c. 
The metallic paint forms а bright metallic surface, like that of 
aluminium, is proof against heat up to 500° F., and is applied in 
one coat only. 


G.E.C. New Lines.—The General Electric Co., Ltd., 
71, Queen Victoria Street, E.O., has just placed on the market a 
new lampholder fitted with a locking device designed to prevent 
the withdrawal of lamps by unauthorised persons. When the lamp 


LOCKING LAMPHOLDER. 


is inserted in the holder, a stad at the top is turned by means of a 
key, which locks the spring contacts. To remove the lamp, the 
key is turned in the opposite direction. The company supplies any 
type of bayonet holder fitted with this device at very nominal extra 
cost. 

A new fan, styled the Magnet,” has also been introduoed by the 
company. It is of quite new design, and is constructed with a 
permanent magnet field, thereby increasing the efficiency. The 
motor is fitted to a broad base stand, with knuckle joint, which will 
permit of the fan being used either as a bracket or pedestal. The 


Maanat Fan AND BATTERY. 


commutator is of disk type, and the brushes are of pencil form, fed 
by small spiral springs. The parts can be easily detached and 
packed in a very small compass. Owing to the very small amount 
of energy consumed by this fan, dry batteries can be used for driving 
it, the number found advisable being two sets of four celis in parallel. 
These are supplied in suitable cases, already connected up. 


Sectional Conductor System.—We have received from 
Messrs. Duckworth & Kerr, of 45, Lower Bank Road, Fulwood, 
Preston, particulars of a sectional conductor system which they have 


' devised for electric railways. The inventors use a rail carried on 


springs just inside the running rail; this is depressed by a specially 
deep flange on one of the wheels of the train, and thereby actuates 
a switch, which connects a sectien of the third rail with a high 
pressure feeder. The spring rail is also in sections, which overlap, 
and apparently the trains must always run over it in the same 
direction, | | 
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“Clincher” Expanding Plug.—A new and improved 
pattern of expanding plug for plugging walls has recently been 
patented, in which the novel feature isthe use of a conical wedge, 
with saw-cuts so arranged that the plug is not liable to split. The 
wedge, as usual, is at the inner end of the plug, so that a firm grip is 
obtained, and the outer end of the plug is left solid for the insertion 
of acrews, &c. The device is styled the “Clincher” plug, and may 
be obtained from the wholesale supply houses, ironmongers, &c. 


The Transvaal.—The value of the electric wire cables 
and fittings imported into the Transvaal during last year is returned 
at £77,000, as compared with only £65,000 in 1903. 


Fires.—A small fire occurred last week in the stores of the 
Armorduct Manufacturing Co., Ltd., in Farringdon Avenue, E.C., 
and we are asked to correct the impression which appears to have 
got abroad that the occurrence will interfere with the execution of 
orders. We understand that it was quite an insignificant affair, 
which will not in any way interfere with the company’s business. 

The premises of Messrs. A. J. Noble & Co., at 172, Katherine 
Road, East Ham, having been burnt out, the firm is now carrying 
on business at 343, High Street North, Manor Park, E. 

On Sunday morning the premises of Mr. Ernest Sykes, electrician, 
Lord Street, Halifax, were gutted by fire. The damage (£600) is 
covered by insurance. 


Fire Tests,—The British Fire Prevention Committee's 
testing arrangements for May include a fire test with Messrs. 
Pilkington Bros.’ horizontal skylights of wire glass in metal and 
wood frames (fourth test), and a test with a heavy floor of concrete 
with broad flange girders, supplied by Messrs. H. J. Skelton & Co. 
The tests next in rotation are, a test with a floor girder, and 
stanchion coverings, by the New Expanded Metal Co. (second test), 
а floor test by Messrs. Faber, of Barlin, an asbestic brick partition 
test by the Asbestic Brick and Tile Co. (second test), and various 
minor tests. The next report in preparation for isaue is in reepect 
to an automatic fire alarm system by the Autopyrophone Co., of 
Copenhagen. 


Book Notices.—Messrs. Henry Sotheran & Co., of 140, 
Strand, have sent us their Bibliotheca Chemico-Mathematica, a 
catalogue of second-hand books, periodicals, &c., on scientific 
subjecte, including the library of the late Prof. A. W. Williamson, 
F.R.8. This catalogue contains a great deal of interest to book- 
lovers, including rare copies of the works of Gilbert, Bernoulli, 
Bacon, Briggs, Kepler, &c. There is also a supplement containing 
particulars of new and standard scientific treatises. 

“ What do we Know Concerning Electricity?” By A. Zimmern, 
B.Sc. London: Methuen & Co. 1s. 6d. net. 

“The Electro-magnet." By Chas. R. Underhill. London: E. and 
F. N. Spon, Ltd. 6s. 6d. net. New York: D. Van Nostrand Co. 

" Electric Lighting." Vol. I.— The Generating Plant. By 
Francis B. Crocker. Sixth edition. London: E. & F. N. Spon, 
Ltd. 12s. 6d. net. New York: D. Van Nostrand Co. 

Science Abstracts, March 25th, No. 87. Sections A., Physics; B., 
Electrical Engineering. London: E. & F. N. Spon, Ltd. 1s. 6d. 
each net. | 

"Die Elektrizititewerke der Stadt München.“ By K. Meyer. 
Bonderabdruck aus der Zeitschrift des Vereines deutscher 
Ingenieure, Berlin, 

Dicks London Street Guide is a handy penny pocket publication 
whose object is to help one in finding the way about town. John 
Dicks, Effingham House, Arundel Street, Strand, W.C. 

We have received a copy of the thirty-fifth annual edition of the 
" City of London Directory” (City Press Printing Works, 148 and 
149, Aldersgate Street, E.O. 12e. 6d.). The work has been brought 
upto date, and in addition to the usual information concerning 
the City Corporation, the committees, the City officiale, and the 
Livery Companies, there is а new feature consisting of the 
members of the London County Council committees. As this 
directory is not published before March, the editor has been enabled 
to record the Christmas and New Year removals. There is a very 
full alphabetical list of city firms and companies, and the names 
also appear arranged topographically, ‘and according to the pro- 
fessions and trades followed. A large map of the city is included. 
It is one of the strongest bound among the directories that have 
come under our notice. 


Trade Announcements.—The Langdon-Davies Motor 
Oo., Ltd., have removed, from 25th inst., to larger works and 
offices at Southwark Works, Deverell Street, London, В.Е. 

Mesars. Baxendale & Co. have added a department to their 
Edinburgh house (44, Hanover Street) for the supply of electric 
lighting, bell and telephone fittings and accessories, and a large 
stock will be kept. 

We are informed that Messrs. Wharam & Borland, Leeds, have 
purchased the stock of projection lamps, parts and patterns from 
the liquidator of A. J. Beanmont & Co., of York, and will in future 
supply and repair this type of lamp, in addition to their own well- 
known Scissors type. 

Mr, H. J. Taylor having entered into partnership with Mr. J. O. 


Grant, electrical engineer and contractor, the firm will in future be 


known as Messrs. J. O. Grant & Taylor. 
Messrs. Gard & Co., electrical engineers, of Canterbury, have 
removed their business to 52, St. Dunstan's. 


The Sunbeam Lamp Oo., Ltd., have now removed their London | 


office to 102, Charing Cross Road, in accordance with the notice 
which recently appeared in these columns. 


For Sale.—Messrs, P. Huddleston & Co. will, on April 
13th and 14th, offer the stock and plant of Walker & Hodgetts, ; 
(in liquidation), for sale by auction at Balford. 


About 500,000 incandescent lamps are being offered forsale under 
the liquidation of the Sir Hiram L'axim Electrical and Engineer- 
ing Co. 

Messrs. Mellors, Basden & М :llors, of Nottingham, are offering 
for sale the stock-in-trade of an electrical engineer in Nottingham. 
Some particulars appear among our advortisements to-day. 


Dissolutions and Liquidations.—The Electric Turbine 
Gas Retort Charging and Discharging Machine Co. is winding up 
voluntarily, with Mr. W. К. Wenham, 27, Martin's Lane, Cannon 
Street, E.O., as liquidator. 

The Perfecta Beamless Steel Tube Co., Ltd., is winding up volan- 
tarily, with Mr. R. A. Felton, of Edmund 8t'eet, Birmingham, as 
liquidator. 

A meeting of the British Columbia Teleph = 2s, Ltd., is to be held 
at 49, Queen Victoria Street, E.O., on May 2 д, to hear an account 
of the winding up from the liquidator, Mr. M. Brewer. 

Tho Hillgrove and Armidale Electrical Corporation is winding up 
voluntarily, with Mr. S. W. Money, 19, Broad Street Avenue, E. C., 
as liquidator. 

The Electric Laundry Co., Ltd., meets at 57, Moorgate Street, 
E.C., on April 26th, to hear an account of the winding up from the 
liquidator (Mr. W. H. Chantry.) 

A meeting of Electric Lighting Boards, L‘d, is to be held at 13, 
Basingball Street, E.C., on April 27th, to hear an account of the 
winding up from the liquidators, Messrs. B. Greer and W. H. Pannell. 

Mesers. G. C. Ching, Н. G. Kettle and C. J. Edwards (Kettle and 
Co., electrical engineers, of Ipswich) have dissolved partnership. 
Mr. Kettle will carry on the business of au electrical engineer аб 
24, Lower Brook Street, Ipswich, under the style of H. G. Kettle 
and Co. 


Improved Patent Terminal.—We have received from 
Messrs. Flitton & Coombs, of Caroline Street, S.E., a sample of 
“ Middleton's patent terminal or coupling” for cables; this is con- 
structed in the form of two grooved claws or washers, held together 
by а bolt and nut, and is intended to obviate the necessity of 
sweating eyes on cable ends. Three or four cables can be gripped 
in one terminal, so that 16 becomes a coupling. The device is also 
suitable for use as a dynamo or transformer terminal. 


Catalogues and Lists.—The GENERAL ELECTRIC CO., 
LTD., 71, Queen Victoria Street, E.C., have issued another progress 
sheet," showing several new lines, including a lampholder with 
locking device, electric tail lamp for automobiles and cycles, Peat- 
ing accessories, &o. They have also sent us а booklet relating to the 
Robertson “ Wytelite” lamps. 

Messrs. LEzHMANN Bros, Hampsbire Works, Station Road, 
Walthamstow, E., have sent us one of their new price lists of 
taps, aad plates, dies, &c., to British Association standard screw 
threads. 

From Мивввв. CLARKE, Снарман & Co., Lrp., Gateshead-on- 
Tyne, we have received a well-illustrated and descriptive list of 
their electric winches, capstans and haulage gears. This list should 
prove of much interest to railway and ship engineers and the like. 
The machinery dealt with is eminently suitable for installation 
aboard ship for ing, discharging, &c., and we notice a very 
compact machine which Messrs, Clarke, Chapman supply for ash- 
lifting from the stokehold, dealing with mail matter from the hold, 
&c. The motor is shunt-wound and runs constantly. Tho barrel is 
loose on the shaft, and when required to hoist, the clutch lever is 
raised ; this brings the friction cone into gear. The load is held cn 
an automatic self-holding brake. The reduction gear between the 
motor and barrel is obtained by means of one set of worm gear. 
The capacity is 4 в.н.р., lifting 8 owt. at 100 ft. per minute. 
Among others а 15-B.H.P. semi-portable single-speed wincb, аса а 
50-в.н.р. slipway two-speed wincb, are also shown. 

A new and comprehensive brochure has come to hand from the 
NznxsT ErLzcTBIC Ілонт, Lro., 82, Victoria Street, B. W., which deals 
very fully with all types of the Nernst lamp and its accesscries. А 
brief description of the lamp is given and also some special points in 
regard to voltage, supply, &c. Tables of candle-powera for types 
“В” “Р,” and A” and Brilliant are included. 

Mrssas. Derris & Sons, Lap, 146—147, Hcunsditoh, E. C., 
have sent us а catalogue which fally describes the Wirt" brushes 
for dynamos and motors, for which the company are {hc sole licensees 
in this country. From the same firm we have also received a leaflet 
relating to the Wirt" jointless rheostate and theatre-dimmers. 

A catalogue has cometo hand from Messrs. Mour & Co., 76—78, 
York Street, Westminster, B.W., which deals very fully with their 
tachometer and tachographs and accessories in the way of 
pulleys, couplings, &c.; various technical points regarding types 
and sizes are also given, and anyone interested in these instruments 
should apply for a copy of this 

The WORTHINGTON Oo., LTD., 153, Queen Victoria Street. 
E.C., have sent us a pamphlet illustrating and describing their well- 
known types of barometric jet condensers, with pumping machinery 
required therewith. 

Messrs. J. Вотгив & Co., Victoria Iron Works, Halifax, Yorks, 
have sent us a very nicely got-up cloth-bound catalogue, which 
illustrates and treats 105 with the company’s various machine 
tools. Engine and machine builders, ship engineers, tramcar builders, 
boiler makers, &c., should note this fact. 

From Musszs. GREEN & Bourpmao, LTD., 28, New Bridge Street, 
E.C., we have received a pamphlet dealing with the “ Buffalo” 
automatic injectors, jet pump, the Buffalo Doplex” boiler-tabe 
scraper, steam indicators, calorimeters, valves, &. 

From the ErnzorBIOAL Co., LTD, 121—125, C! a Cross Road 
W.O., we have received price sheets of their projector Nernst lamp, 
wall sockets and plugs and changé-over” concentric wall sockets. 
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Mzssns. LassEA & Нзовт, 52, Queen Victoria Street, E.O., have 
forwarded a copy of their latest catalogue bearing upon the Brann- 
Lowener patent automatic water-softener and chemical grease 
extractor. It is very nicely got up, contains many good illastrations, 
a large list of companies and authorities using the firm's apparatus, 
and some testimonials, together with a general description of the 
plant itself. 

MxssBS. CHAMBERLAIN & НоокнАм, LTD, Solar Works, New 
Bartholomew Street, Birmingham, bave sent us a copy of their new 
catalogue. It is bound in a handy file, and contains much of 
interest concerning the firm's well-known electricity meters, and is 
well illustrated. In Section A alist of central stations is given where 
C. & Н. meters are used. Ia Section D information is given 


regarding battery meters, aud a new case in which the company is 


putting the meters, for attacbing to switchboards. A new watt- 


hour-meter for traction switchboards is also illustrated; it is a 


modification of their ampere - hour type, with the permanent magnet 
driving field replaced by an electro-magnet; the former magnet 
being still retained for the brake. The advantages claimed for 
this meter are:—The absence of a commutator; it is not affected 
by stray fields, neighbouring conductors or short circuits; there 
18 no wear on pivots, and no shunt running. For these reasons, 
the instrument is claimed to be a great improvement on the type 
bitherto employ ed for traction work. 


LIGHTING AND POWER NOTES. 


Australia.—CLAREMONT, W.A.— The recently com- 
ү municipal electric lighting scheme was formally opened оп 
ebruary 22nd, the light being switched on by the Mayoress. The 
plant comprises two Babcock & Wilcox boilers, each capable of 
evaporating 2,610 lb. of water per hour, fitted with superheaters, and 
also two Blake horizontal direct-acting pumps. The generating 
plant comprises two Willans engines direct-ooupled to E. C. C. 
shunt-wound multipolar dynamos, each of 50 xw. capacity at 
460 volts with a speed of 460 r. p. m., and also two E. O. C. balancers. 
Tho switchboard consists of four panels of enamelled slate, and is 
equipped with Messrs. Everett, Edgcumbe & Oo.’s moving-coil 
instruments; each gonerator is protected by one of Messrs. Dorman 
and Smith’s grip-contact circuit-breakers. Energy is distributed on 
the three-wire system by overhead mains carried on Hemsdorf porce- 
lain double-shed insulators ; the poles are of Jarrah, 30 ft. high. 
The streets aro lit by 175 incandescent lamps, each 32 о.р., the 
lamps employed being of the new double spiral filament pattern, 
made by the Sterling Electric Co. The entire installation was 
carried ont by Messrs. We H. Kidston & Co. (formerly Messrs. 
J. Barrie Johnston & Co.), of Perth. under the supervision of their 
engineer, Mr. E. L. Webb, and to the specification of Mr. Rowley, the 
Council's consulting engineer. Private consumers are supplied by 
meter at a flat rate of 7d. per unit. Mr. F. Wilkinson is the 
municipal electrical engineer. The total amount raised by loan by 
the Council for E.L. purposes was £7,000, of which about £6,000 has 
been expended on the plant and mains, the balance being held in 
reserveas a nucleus to provide for extensions, provision for which 
has been made in laying out the building. 

Sypngy (N.8.W.).—Votes bave been taken in the suburbs of 
Glebe and Balmain in regard to their respective Councils proceed- 
ing with an electric lighting scheme for the districts; in the 
former it was negatived, and in the latter the voting was in the 
affirmative. 

Advice is to hand from Sydney, to the effect that judgement has 
been given in the proceedings taken against the Lord Mayor (Alder- 
man Taylor) for being, as alleged, interested in certain electrical 
contracts for the city which were carried out by Messrs. Henley's 
Telegraph Works Co., Ltd. It was held that the facts showed 
nothing more than ordinary business transactions. Alderman 
Taylor bad supplied timber to the company, but it was of no conse- 
quence what they did with it. They could use it for a contract 
with the Council or for any other purpose. 

BnaisBAWNE. —From the Australian Mining Standard we note tbat 
the business hittcrto carried on by the Brisbane (Q.) Electric Supply 
Oo., Ltd., has teen banded overto the City Electric Light Co., 
Ltd., the neces cry sanction having been obtained from the Govern- 
ment to the зап: fer of the orders. These orders embrace the most 
important busine:s area of the city, and have a tenure of 42 years. 
The new compary is practically identical in personnel with the old 
company, but has been organieed on a stronger financial basis, and 
in keeping with the valuations made in connection with the negotia- 
tions between the Erisbane City Council and the old company. It 
is anticipated that rapid extensions will be made in laying mains. 
The new company las an authorised capital of £100,000 in £1 
shares, of whicn 60,000 have been issued ; 20,000 of them are 6 per 
cent. preference shares. 

Sypnny.—The E.L. Committee has recommended the С.С. to 
rescind a resolution recently passed against the extension of the 
electric light outside city boundaries. 

In response to a request from a large body of intending con- 
sumere, the E.L. Committee bas also recommended mains extensions 
to Pearl Street, in order that a large section of Surry Hills might 
de servcd with light and power. Mr. Rooke, the engineer, in 
reporting upon the proposal, stated that the necessary expenditure 
would ba £3,500, of which sum £800 had already been authorised, 
so that the actual extra outlay would approximately £2,700. In this 


was included the cost of erecting a sub-station. By the extension 
to Pearl Street about 56 gas lamps would be dispensed with, whilst 
the revenue would be, roughly, £1,000 per year. 


Bexley.—The U.D.C. has adopted a new scheme for 
assisted wiring for the E.L. in shops and houses, the terms, being 


as under:— | 
Deposit (not 


retarned) on Equal quarterly instalments 
Cost of acceptance spread over-— 

installation. of order. 1 year 2 years, 8 years 
£5 £0 10 £1 5 £0 12 6 £0 8 4 
6. 0 12 1 10 015 0 010 0 
7 | 0 14 1 15 . 017 6 011 8 
8 0 16 2 0 100 018 4 

9 0 18 2 5 1 2 6 015 0 

10 1.0 210 1 5 0 016 8 
11 1:2 2 15 17 6 018 4 
12 1 4 8 0 110 0 100 


Lamps are not included in the estimated cost of installation, but 
can be purchased from the E.L. department. The work of wiring is 
to be put out by contract. 


Birkdale.—The arrangement by which the Lighting Co. 
fit up house and shop installations free of charge, has been found to 
work very satisfactorily. 


Boston (Lincs.).—With reference to the application of 
the T.C. for a loan of £20,000 for E.L. purposes, the L.G.B. has 
written to the town clerk making various suggestions and recom- 
mending the appointment of an electrical engineer. 


Burnley.—The Corporation Electricity Committee has 
recommended the T.O. to apply to the L.G.B. for a loan of £6,105 
for e provision of a 500-kw. steam generator for the electricity 
wor 


Dewsbury.—This year, £1,000 is being transferred from 
the profits of the Corporation’s electricity department towards the 
relief of the rates. 


Enniscorthy Asylum. — The scheme for supplying 
electrical energy for power and lighting to the Asylum, which bas 
been recently completed is as follows. A mill situated on the 
River Boro, 14 miles distant, has been made use of as a generating 
station. The plant comprises an iron water-wheel, 24 ft. diameter 
х 20 ft. wide, having a capacity of about 120 н.р. ona 14-ft. head 
of water. It revolves three times per minute, driving a counter-shaft 
at 48r.p.m., this driving the generator by а ѓоре drive. The gene- 


табот was specially designed to allow for the great variation in speed 


caused by the varying head of water at bigh and low tide. It has 
a capacity of 60 xw. at 350 r.p.m., with a speed variation of 15 per 
cent., and supplies current at 600—680 volte, the drop on the over- 
head conductors being 80 volts. This set is regulated from the Asylum 
board. All the conductors are carried on steel poles 31 ft. bigh, 
with the exception of the two on the banks of the River Slaney, 
which are 50 ft. А motor-transformer is installed at the 
Asylum, for reducing the pressure to 200 volts and 280 volte for 
charging the battery. The total water supply for the Asylum is 
supplied by electric motor pumps, and also the feed water to the 
heating boilers, and the laundry is driven by electricity ; the power 
required being about 20 H.P. А reserve electric pump and a well 
have been provided near the River Slaney, and in the event of fire, 
а supply can be pumped direct from the river. The buildings are 
wired for 780 lights, equivalent to 40 H.P., and an extra 25-H.P. is 
required for pumping and power. The following firms carried out 
the work:—Messra, Thomas Parker, Ltd, dynamos; British 
Insulated and Helsby Cable Co., overhead mains; British Westing- 
house Co., motor pumps in Asylum; Messrs. Pfluger & Co., accumu- 
lators; Messrs. Kennan and Sons, Dablin, electric river pump; 
Mesers. Thompson, Kinsella and Jones, Dablin, counter-shafting. 
A compound condensing engine is'also installed at the Mill, with a 
Lancashire boiler and Green economiser asa standby; these can 
be worked in conjunction with the water-wheel if desired. 


Electric Power on Board Ship.—We learn from the 


Shipping World that onthe new triple-screw turbine yacht Albion, 


which has just left Messrs. Swan, Hunter & Wigham Richardson's 
yard at Newcastle, where she has been built for Sir Geo. Newnes, 
electrical power is to be employed for. all auxiliary purposes; cable 


. windlasses, steering gear, boat hoists, ventilating fans, &c. The 


generators are in duplicate, and are driven by turbines. The com- 
bination of the sets and motors is slightly heavier than the com- 
bined weights of separate steam engines to individually drive the 
auxiliaries, but the great efficiency and economy derived by the use 
of electrical power in comparison with that of steam supplied 
through long lengths of piping, justifies its adoption; the little 
extra weight, in comparison, is of no consequence. 


Erith.— The U. D.C. has received from the L. G. B. 
sanction to raise a loan of £19,878 for E. L. purposes. 


Exeter.—At a City Council meeting last week, an allega- 
tion was made against one of the members, Mr. F. T. Depree (chair- 
man of directors of Willey & Co., Ltd., lighting engineers, Exeter). 
During the discussion on the machinery of tne new station, Mr. 
Munro objected to Mr. Depree speaking upon the matter, as 
his firm were interested as sub-contractors. He protested against a 
gentleman using his position upon the Committee and upon the 
Council, to further his own interest. Mr. Depree, however, stated 
that the whole of the transactions were completed before he became 
а member of the firm, and that he never had an opportunity of 
exercising a vote either in the Council or in connection with the 
~ mpany asiregards the matter of the contracts, | 
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Frome.—A L.G.B. inquiry was held on March 21st, 
relative to the U.D.C 's application for a loan of £7,030 for electric 
lighting purposes. The amount is made up as follows:—Additional 
lamp-poste, £230; deficit on original contract, £1,483; increasing 
size of original engines, £551; new engine, dynamo, boiler and 
and pipe work, £4,150; meters, &с., £316; engineering expenses 
and contingencies, £400. There was no opposition. 


Hanley.—The T.C. on Friday decided to grant £1,150 
from the profits of the electric lighting undertaking in relief of the 
rates. 


Hemsworth.—A local company is being formed with 
the object of securing a supply of electricity for the town, and already 
between 200 to 300 shares have been taken up. 


Iiford.—A formal opening ceremony in connection with 
further extensions to the plant at the U.D.C. electricity works took 
place on Thursday last week, amid a large gatbering. The chairman 
of the Lighting Committee called upon Mr. A. H. Bbaw, the Council's 
electrical engineer, to give a description of the undertaking, and 
afterwards invited the chairman of the Council, Councillor R Stroud, 
J.P., to declare the extensions open, and to start up the new generat- 
ing set that had been installed. Mr. A. H. Shaw commented upon 
the progress of the undertaking, and stated that he did not believe 
that any large power company could supply energy cheaper than the 
Council will be able to do. The price at present ів 6d. and 2d., Brigh- 
ton system, one hour, or 44d. per unit, flat rate, and a reduction on 
these prices will shortly bemade. Since we described the Ilford station 
in June, 1901, very rapid progress has been made in the under- 
taking. The total capacity of tbe plant at that date was 300 x w. 
In 1903 two 550-Kw. sets, by Messrs. Dick, Kerr & Co., were 
erected, when the supply of energy to the tramways was started; 
at the same time two additional dry-back marine type boilers, by 
Messrs. J. Fraser & Sons, were aleo installed. To cope with the 
increasing demand, the Council resolved in December, 1903, to pro- 
ceed with further extensions, and in the following July the L G.B. 
sanction to a loan of £41,693 was obtained to carry out the work. 
Specifications for the new plant were prepared by Mr. A. H. 
Shaw, and the work of erection had been carried out 
under his supervision. These new extensions comprise one 1,000-k w. 
multipolar Westinghouse р.с. generator, direct-coupled to a triple- 
expansion condensivg engine of 1,600 E P., supplied by Messere. 
Belliss & Morcom, Ltd., and designed to give 2,000 amperes at 500 
volts, with a speed of 200 r. p. m., a turface condenser of a capacity of 
27,000 lb. of steam per hour, with & Holden & Brooke grease 
separator, motor-driven air and circulating pumps, and Zichocke 
cooling tower. The whole of thie latter plant was supplied and 
erected by Messrs. W. H. Allen, Son & Co., Ltd., and is similar to 
that supplied by them in 1903. The pipework is so arranged that 
either condensing plant may be used in connection with either 
cooling tower, and also so that either condenser may be used in con- 
nection with the new engines, or with the main exhaust of the 
smaller engines. Provision is made for ranning any or all the engines 
with exhauet to atmosphere. The extension switchboard panels 
for use in connection with the new plant, together with all instru- 
ments and cables, have been supplied by Mesers. Kelvin & James 
White, Ltd., and also the works distributing board, from which 
independent circuits are run to all auxiliary plant, enabling the 
power taken by each machine to be separately measured. The 
British Westinghouse Electric and Manufacturing Co., Ltd., have 
also supplied a balancer set with switchboard for same, and a 
reversible booster and board for use in connection with the battery 
on traction load, by which it is anticipated a considerable saving 
will be effected. Mesers. Lassen & Hjort bave provided a water- 
purifying plant, which has been erected in the yard adjoining the 
engine room. The extensions to the engine room and switchboard 
gallery have been carried out to the designs of the Council's 
surveyor, Mr. Н. Shaw. An Ados CO, recorder has also been 
installed in the boiler house. 


Kingston.—A loan of £4,000, being partof the £15,650 
authorised by the L.G.B., is about to be obtained by the T.C. It 
has been resolved to make a charge of 7d. per unit for energy con- 
sumed through penny- in-the-slot meters. 


Lancaster.— The Electricity Committee has decided to 
grant discount to motor owners, rangirg from 5 per cent. where the 
amounts are under £5 per quarterto 20 per cent. where the account 
exceeds £20. The L. & N. W. R. Co. have asked for a supply of 
energy to be laid to their new works in Lune Road. The cables 
for this will cost £690, and tbe Corporation has agreed to comply 
with the request on condition that the value of the energy used is up 
to 15 per cent. of the outlay. It has been decided to lay a new 
feeder cable to Meeting House Lane Bridge at a cost of £995. 


London.—SovuTHwark.—The B. of T. has transmitted 
to the B.C. the description of an additional system proposed to be 
adopted for the supply of energy by the London Electric Supply 
Corporation under their orders of 1889, 1890 and 1897 respectively. 
The Board intimates that it proposes to appove the system, and also 
to give ite sanction to a scheme by the undertakers to connect part 
of their electrical circuits with earth. The communication is to be 
considered by a committee of the B.C. The E.L. Committee 
reported having had under consideration a letter from the County 
of London Electric Supply Co., Ltd., offering to supply the Council 
with energy at 2d. per unit for street lighting. This proposition, 
the Committee desired to point out, did not include attendance, 
trimming, repairs, &., moreover, they were advised by the 
engineer that should the Council be in favour of further adopting 
electricity for street lighting, it could Ъз profitably undertaken by 
the electricity department on the same terms, provided that the 
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present system was extended to about 200 arcs, or the equivalent in 
side street lampe The Committee had decided that no adi 
should be taken on the letter. 

WanpDswoaTH.—Replying to the second letter from the BC. д 
the subject of the audit of the accounts of the Wandsworth de. 
tric lighting undertaking, the B. of T. states it must adhere to it: 
previous decision that it is not prepared to make any regulations 
in the manner indicated. 

CaMBERWELL.—The Public Health Committee has ted an 
offer from the County of London Eleotric Supply Co, bi, à 
provide a stand-by supply of electric light to the Old Кеш Bou 
baths, at the rate of 34d. per unit, on the condition that no gu lights 
for illuminating purposes are to be installed, except in the wab- 
houte portion of the building. 

MARYLEBONE.—A letter was published in the Pall Mall бои 
recently, signed by ''Some Marylebone Ratepayers,” strongly 
opposing the suggestion of the B.C. to increase the pressure ci 
supply from 100 volts to 240 volts, and to charge consumers on the 
maximum demand system. 


Long Eaton.—A L.G.B. inquiry was held recently into 
the application of the Т.О. to borrow £5,500 for E.L. purposes 


Macclestield.— As a result of the visit of a deputation to 
the Board of Trade, the E.L. order, which Messrs. Foote and Milne 
had asked to be revoked, has been extended until the end of 
December next. The Council has already been advised by a 
expert that a scheme costing £14,C00 could be undertaken with 
every prospect of success. 


Newark.—At a meeting of the U.D.C. on Monday, it 
was reported that, provided it could be shown that the company 
had entered into a contract by which a supply of current would be 
available by December 31st next, a new agreement would be entered 
into with the Notts and Derbyshire E.L. Co. 


New York (U.8.A.).—The State Legislature has ap 
pointed a Committee of Investigation into the alleged excemire 
charges for public gas and electric lighting inthe city. Meanwhile 
the Mayor, Col. G. B. McClellan, has given instructions that the 
offers received on March 15th from the local lighting companies 
should be rejected, on the ground that there had been no material 
reduction of the rates quoted. The City Council is proceeding with 
the initial plans for a municipal plant, and the appropriation for s 
site has been passed unanimously, the amount allotted being 
£120,000. The New York Edison Oo. has offered to reduce its 
rates from $146 to $120 for conduit-wired 3,000-c.P. arc lampe, and 
corresponding reductions on other kinds of lamps. 


Pembroke (Dublin).—The sanction of the L.G.B. to 
the issuing of township redeemable stock for various sums of money 
is to be obtained, among which amounts is one for £25,000 for the 
extensions to the E.L. system. j 


Shropshire and Worcestershire Power Scheme— 
The Midland Electric Corporation for Power Distribution bas with. 
drawn its opposition to the Shropshire and Worcestersbire Electric 
Power Bill. 


South Africa.—Beaconstield, C. C.— From the Board 0j 
Trade Journal we learn that the T.C. has decided to apply to the 
Cape Parliament for a prov. order to construct an electricity works 
within its district and to supply energy for lighting, power and 
traction. 

Cape Town.—It is propcsed by the Harbour Board Commission 
to spend another £60,000 for additional electric cranes. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—The city surveyor (Mr. H. A. Cutler) recently 
reported that the carriage-way under the Great Northern Railway 
bridge at Bridge End could be lowered sufficiently to allow of 
double-decked electric tramcars passing underneath, but not enough 
to permit of canopy tops. 

Applications made by sub-contractors for modifications in the 
terms of the contracts for tramcars and boilers respectively were 
received from the principal contractcrs, but these were declined, 
the Committee expressing their determination to have no variations. 

A letter was received from the B.E.T. Co., intimating that 
they would be prepared to take а supply of current of 
at least 150,000 units per annum for the Cavehill and 
Whitewell tramways, and suggesting а method of fixing 
the price. It was decided to inform the company that the 
Committee would themselves fix the price, and the electrical 
engineer (Mr. McCowen) was instructed to report on the matter. 


Coventry.— Lieut.-Col. Yorke made, on 21st inst., з 


Board of Trade inspection of the electric tramways extensions of 
the Coventry and District Electric Tramway Co. 


Electric Railways,—In the House of Commons оп 218 
inst., Mr. Weir asked the Secretary to the Board of Trade if he 
would state the number of level croesings onthe electrified portion: 
of the Lancashire and Yorkshire and North-Eastern Railways, ar4 
the nature of the steps taken to warn and protect the public 
accidente through contact with the electrically-charged rail 
Bonar Law, in reply, said that on the electrically-equipp 
of the Lancashire and Yorkshire Rajlway there are 19. 
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33 private level crossings, and on the similar portion of the North- 
Eastern Railway the numbers are 18 and 29. Both railway com- 
panies state that the electric current is not carried over the 
crossings by means of я charged rail, but by a cable connecting with 
the “live” rail on either side of the crossing, and the ends of the 
rail are protected with non-conducting material. The companies 
also state that warning boards are fixed at the crossings. 


German High-Speed Railways.—The Berlin corre- 
spondent of the Evening Standard reports that the Minister of 
Railways has presented a report to the Prussian Diet on high-speed 
electric trains. He states that such trains will probably be running 
in the near future for pastenger traffic between great centres of 
population situated near each other. At present, high-speed electric 
railways are only practicable for short distances, and to introduce 
them for long distances would necessitate the complete reconstruc- 
tion of existing lines, the improvement of the permanent way and 
the removal of all curves with a radius of less than 2,000 yds. Two 
plans for a high-speed electric railway between Berlin and Ham- 
burg have been submitted to the Minister. One provides for a 
single line, at an estimated cost of £3,750,000. In the other which 
provides for a double line, the cost is reckoned at £8,000,000. In 
both plans it is proposed that the electric trains should run between 
Berlin and Hamburg without stopping, at an approximate speed of 
90 miles an hour. The Minister of Railways adds that there would 
be great technical difficulties to overcome before this project could 
be realised. It would hardly be compatible with public safety, he 
thinks, to have points on a line on which such a speed was main- 
tained ; while, on the other hand, the absence of sidings for so long 
a distance would frequently give rise to great inconvenience. 


Italy.— The authorities of the province of Rome propose 
constructing an electric railway connecting Rome with Civita- 
Castellena. 

The Manicipal Council of Venice has decided to purchase a 
number of electric sloops to be employed on the canals of the town. 

The Adriatic Railway Co. intend constructing an electric line 
from Ohiasso to Cowe and Chiavenna. 


Kidderminster.—At the meeting of the T.C. on March 


22nd, a letter was received from the Kidderminster and District 


Electric Traction Co., intimating that unless permission were given 
for the trams to run through the Bull Ring it would be impossible 
to work the proposed line to Bewdley either efficiently or profitably. 
The T.C., considering that it would cost £10,000 to widen the Ball 
Ring for tramway traffic, decided to take no action in the matter. 


Liverpool.—The report on the working of the tramways 
for last year has just been issued by Mr. С. Б. Bellamy, general 
manager. The number of cars fitted with top covers, and in service, 
is given as 317 out of a total of 350 which are to be fitted. As 

showing the effect of the top covers, it is stated that the average 
maximum number of cars in service during 1904 was 398 as against 
407 in 1903, yet tho psssengers carried increased by 3,585,429. 
Bix fatalities only had occurred in connection with the tramways 
during the year, wbile the number of persons who met their death 
through vebicles in Liverpool last year was 30. The ratio of fatal 
accidents to passengers carried was 1 in 19,440,444, as compared 
with fatalities on railways of 1 in 1,030,917. The cost of main- 
tenance had detreased from £8,955 in 1901 to £4,809 in 1904. The 
total electrical energv used during tbe year for haulage and lighting 
of cars was 18,979,133 unite, and 1,066,496 units in Bootle, a total of 
20,045,629, as against 17,978,718 units for 1903, an increase of 11°49 
per cent. The passengers carried numbered 116,642,663, the mileage 
run was 12,166,419 miles, and the receipts were £540,850, as com- 
pared with 113,057,234 passengers, 11,734,838 miles, and £524,468 
in receipts in 1903. 


Liverpool and Southport Electric Railway.—As 
showing the great increase of traffic on the Liverpool-Southport 
Railway, the electrification of which was inaugurated 12 months ago, 
it may be stated that forthe month of December last there was an 
increase in the number of passengers on this line over the previous 
December, of 104,000. This week the full complement of 12 sets of 
electric trains has been in operation and steam trains have been 
entirely discarded, so far as the Southport section is concerned. At 
the present time about 80 electric trains arrive at Soutbport daily 
and the same number leave for Liverpool, making 160, as compared 
with about 90 when the service was worked by steam. 


London.—On 24th inst. five drivers in the service of the 
L.O.C. were summoned at the South-Western Police Court for 
driving their electric cars along the south side of Clapham Common 
at a greater speed than 12 miles an hour. The complainants were 
the London Omnibus Owners’ Federation. Mr. Rowsell argued on 
bebalf of the Council that the section of the Act did not make 
individual drivers liable, but was aimed at those by whom the men 
were employed. The prosecution was rather & persecution arising 
from the petty jealousies of omnibus proprietors. He ridiculed the 
suggestion that it had been tsken in the interests of the public. 
The magistrate imposed on each defendant a nominal penalty of 
10s., but refused special costs. 

DzPrTFOBRD.—The B.C. on Tuesday resolved to press upon the L. C. C. 
the necessity of a direct tramway service between Deptford and 
Vauxhall. 

WaNDeSwORTH.—Tlhe B. of T. is to be asked by the B.C. to 
nominate a referee to settle a difference which has arisen with the 
L.0.0,, on the question of tramway feeder pillars. The B.C. 


ә 


demands that certain pillars on the Clapham—Tooting line be 
removed, This the L.O.C. refuses to do unless permitted to replace 
them by others of a smaller type. 

On Monday evening an electric car, while descending a steep 
hill, left the track at Wood Green and collided with a wall. No 
one was hurt. It is said that a trolley pole left the wire, and the 
brakes failed to act. 


Metropolitan District Railway.—The District Rail- 
way Oo. ran one of their new trains on Tuesday morning on a trial 
trip over the line from Mill Hill Park station, on the Ealing 
extension, to Whitechapel, vid Hammersmith, Earl's Court, Victoria, 
and Westminster to the City, and through to the East-end, thus 
completing the trials over the whole of the Inner Circle. 


Rio de Janeiro.—The Rio de Janeiro Tramway, Light 
and Power Co. has been formed with a capital of £5,000,000. 
Among those financially interested in the new company are Sir 
William van Horne, of Montreal, and William MacKenzie and 
E. В. Wood, of Toronto, together with a number of New Yorkers. 
The company has a concession which gives it the exclusive right to 
transmit to the city of Rio de Janeiro electrical energy developed 
from water- power. The company has ordered half a million 
- of conduit from the Standard Vitrified Conduit Oo., of New 

ork, 


South Shields.—After another delay of several weeks’ 
duration, the Т.О. is back again to the position of going on with 
the tramways, the latest delay being due to the raising of the ques- 
tion whether or not ’buses were preferable to tramways. The matter 
was discussed, a deputation being appointed to visit various towns 
where they were in use, and report on the applicability of the system 
to the Tyneside borough. On the 22nd inst. the T.C. met, and 
decided to pursue the scheme of tramways with which it has been 
dallying so long. The minute of the deputation was :—" At a meet- 
ing on the 20th inst. the reports of the borough engineer and sur- 
veyor and electrical engineer in regard to the visits of the deputa- 
tion to Birmingham, London, Eastbourne and Hastings were read. 
The deputation recommend that the reports as now altered be 
approved and submitted to the Tramways Committee ; and (2) that 
as, in their opinion, the motor-’bus service is unreliable, the smell 
of petrol is highly objectionable, the vibration excessive and dis- 
comforting to passengers, the shocks at periods of stopping, start- 
ing and changing of speeds severe and objectionable; and, 
further, as no reliable data are obtainable as to the working 
costs of the motor-’buses owing to the very short period 
they have been in use, but that everything tends to show 
that such working costs are high, and in excess of electric 
tramcar service, the deputation cannot recommend the Tramways 
Committee to adopt a motor-'bus service for this borough." This 
report was considered by the Tramways Committee, and although 
attempts were made to effect changes in it by the supporters of the 
"bus suggestion, it was carried in its entirety, and forwarded to the 
Council for consideration. The matter was the subject of a very long 
discassion. Councillor Grant, in moving the adoption of the report, 
said the deputation had seen and inspected motor-'buses of various 
types at the places they had visited, and some of them they had 
found good, some bad and some indifferent. In the opinion of the 
deputation the streets of South Shields were not adapted to ’buses, 


and if the latter were adopted it would cost £55,000 to adapt the 


streets. Councillor J. W. Henderson seconded the report. He said 
that the capital cost of the motor-'bus system was equal to, if it 
did not exceed, the cost of the tramcar system. They would require 
at South Shields 30 buses at £850 eacb, making £25,500, street 
works in the way of paving were estimated at £55,000, street 
lowering under bridges £6,255, setting back kerbs £2,250, 
alterations to tramway stables £1,000, Cuthbert and Frederick 
Btreets works £19,000, and Fowler Street works £20,000, making 
а grand total of £129,000. Ald. R. Readhead opposed the 
motion, and contended that the decision of the Committee was 
entirely antagonistic to the reporte of the officiale. Every 'bus that 
the deputation travelled upon was of foreign make except one. 
The only perfect car upon which they travelled was the Wolseley,” 
which they saw in Birmingham. Не was so satisfied with it, that 
he there and then made an offer for it. If they accepted bis terms he 
would have the bus running on the streets of South Shields. He was 
so much in earnest that he would do it, and he was not afraid of the 
cost. He suggested that the matter should go back. Some dis- 
cussion followed as to the deputation system, which was condemned 
by various speakers, and when a vote was taken the Committee's 
re port was carried by 24 votes to 6. 


Tasmania.—Messre. Milnes-Daimler, Ltd., have lately 
shipped a double-deck petrol motor-omnibus to the Hobart Electric 
Tramways Co., Ltd. 


West Ham.—It was reported at the Corporation meeting 
on Tuesday, that the treasurer, in framiog his estimates for the 
coming year, had made provision for an anticipated deficiency 
of £2,000 on the working of the electric lighting undertaking. 
£8,0(0 had been contributed from the profits of the tramways 
undertaking for the relief of the rates for the current year. With 
respect to the estimate for the coming 12 months, he had been 
obliged to postpone making same until Beptember, owing to the 
uncertainty as to the dates on which the lines now being electrified 
would be completed, the period the cars will be running, together 
with the increased capital charges. This report was adopted. 


See el 
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TELEGRAPH AND TELEPHONE NOTES. 


Telephony.— Mr. Herbert Laws Webb has been delivering 
a series of Cantor lectures on this subject before the Society of Arts. 
The third of the series was delivered on Monday evening last, when 
Mr. Webb dealt with the evolution of the telephone exchange, 
showing the early use of divided switchboards with electro-magnetic 
signals, and the use of the Law system to avoid using signals. Sub- 
sequent steps in the evolution of the switchboard described dealt 
with the series magneto multiple board, showing the defects of the 
series contacts and the bad electrical features; then the bridging 
board, which gave a balanced metallic circuit and automatically 
restored indicators; and finally the modern common battery board, 
with lamp signals and doub!e supervision. The lecture was illus- 
trated by a larg» number of slides, showing the different types of 
switchboard, and illustrating the improvements in both electrical 
and mechanical design, illustrating the different stages of construc- 
tion of large telephone exchanges, and illustrating the requirements 
of a modern telephone building, which nowadays really houses 
a power plant on a emall scale. Tae lecture was further illustrated 
by moving slides, throwing the shadows of actual apparatus on the 
screen, These slides showed the working of plugs and jacks of 
different types, ringiog and listening keys, arresters and heat coils, 
and one slide showed the work of the line and cut-off relay of the 
common battery system, being worked from a telephone on the 
lecture table. The final illustration was a set of moving pictures of 
the London Wall Exchange of the National Telephone Co., which 
were taken in the middle of last week by the British Mutoscope and 
Biograph Co, and were a great success. They illustrated very 
strikingly the active work which goes on in a large city telephone 
exchange in the middle of the day. This is the first time that 
moving pictures of a working telephone exchange have been shown, 
and they were highly appreciated by the audience. Working 
installations of the three principal types of switchboard which illus- 
trate the development of the telephone exchange, namely, the series 
board with hand--estored drops, the bridging board with automatic- 
ally restored drops, and the common battery board with automatic 
p e als, were shown in operation by the kindness of the Western 

ectric Co. 


The Telephone Agreement. — In the House of 
Commons the other day, Mr. W. W. Ratherford asked the Postmaster- 
General whether he could, and would, arrange in the agreement 
with the National Telephone Oo. that until the transfer to the 
Government the requirements and plant shall be purchased exclu- 
sively from British manufacturers, so far as British manufacturers 
are able to supply the same, these requirements being upwards of 
£250,000 per annum. The Postmaster-General, in reply, said it was 
not open to him to modify tbe agreement in any respect. The 
agreement had been made, and it was now subject to the approval of 
Parliament. 


Telegraphists’ Wages.—Mr. Chamberlain is to receive 
a deputation of Midland telegraph clerks with reference to the 
report of the Bradford Committee on Post Offi:e wages. He has, 
however, informed them that he cannot admit that the profits 
accruing from the working of the Post Office ought to ba any 
criterion of the wages paid. ‘'These profits are really made out 
of business done by the public, and are in the nature of taxation, 
which should go to the Exchequer and relieve taxation generally." 


Telegraphic Interruptions and Repairs :— 


CABLES, : INTERRUPTED, 


Trinidad-Demerara (No.1) .. oe oe Aug. 26, 1901 .. 
Dominica-Martinique .. ee өө өө eo May 7, 1902 os ee 
Вз. Lucia-Martinique ec oe m ee ee May 7, 1903 өө es 
Ca enne-Pinheiro ee ee ee ee ee Aug. 18, 1909 eo oe 
Relssa-Issa (Yemen) Camaran  .. "à oe Oct, 22,1903 .. oe 
Tarifa-Tangier ee ee ee е ee Jan. 18, 1904 ee ee 
Closed сас Mond асакі ee ee ee Feb, 9, 1904 ee ee 
Port Arthur-Chifu . m ке „ Маг. 9, 1904 .. ee 
os ais .. Feb. 25,1905 .. Mar. 28 
ee .. Jan. 5, 1905 eo 
.. Mar. 23, 1905 .. Mar. 28 


REPAIRED, 


Paramaribo-Cayenne .. 
Jamaica-Colon 
Triest-Corfu 


LANDLINES, 


Puerto-Barrios .. és $a ee 


ee July 26,1902 .. oe 
Kertch-Soutehoum eo ee ee У ee 


ve oe Верь. 27, 1904 


Bhamo route beyond Tall T ae ee Jan. 15, 1905 
Newfoundland—all places in the interior .. Feb. 10, 1905 .. ee 
Indo-Enropean .. 25 е T T" .. Mar. 25, 1905 .. Mar, 96 
Rome-Pera T T «s "i .. Mar. 22, 1905 = 


Underground Cables.—The Post Office telegraph cable 
from London is on the eve of completion as far as Carlisle, and in 
the course of the next financial year the service will be extended to 
Glasgow. А settlement has taken plac: in the dispute between 
the Postmaster-General and the Lanarkshire County Council with 
regard to the laying of the Glasgow line. The settlement between 
the parties is that c?r'ain of the pipes in the roadway shall be 
shifted, and that the new pipes shall be laid in a position to give 
the water-pipes a sufficient clearance. | | 


Wireless Telegraphy.— In reply to a question asked in 
Parliament, Mr. Bonar Law states that communication by wireless 
telegraphy ia about to ba established between six lightships aud the 
shore, and if tie experiment is found to be successfal, the system 
will no doubt bə extended to other outlying light stations 


Press dispatches from New York state that on 22nd inst. a wire- 
less message from the steamer Bermudian, dispatched 880 miles off 
New York to the owners in New York, skipped all the seaboard 
stations and reached Cleveland, over 500 miles inland. | 

The Canadian Government has decided to place a Marconi wire- 
less telegraph station on Table Island. It will come into operation 
about August let next. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—April 19th. Surface condenser, &c. See 
" Official Notices" March 24 m. 


Africa.—May 15th. The General Government of French 
West Africa at Dakar, is inviting tenders until May 15th, for the 
establishment of a central electric lighting and power station at 
Dakar. 


Batley.—April 17th. Tramway reconstruction, per- 
manent way, overhead equipment, cables, conduits, &. See Official 
Notices" March 24th. 


Birmingham.—April 4th. The Corporation Tramways 
Committee requires tenders for supply, delivery and erection of 200 
tramway cars. Form of tender, &., on payment of £32, from Mr. 
A. Baker, general manager, 2544, Corporation Street, Birmingham. 


Clyde.—April 10th. Electric power plant for Clydebank 
Dock. See “ Official Notices " March 10th. 


Colchester.—Apri! 5th. Condensing plant and elec- 
trically-driven pumps. See Official Notices" March 24th. 


Dewsbury.—April 17th. Tenders are being invited for 
the relaying and electrical equipment of the steam tramway system 
between Dewsbury and Gomersal :—(1) Permanent way construction 
and paving; (2) overbead equipment, steel poles &c.; (3) feeder 
cables, conduits and accessories. 


France.—ConREzE.—The Municipal Council of Argentat 
has jast decided to install an electric central station at Corrése. 
Proposals are invited from manufacturers. 


France.—May 14th. Tenders are being invited until 
May 14th, by the municipal authorities of Dax (Laodes) for the 
concession for the elec‘ric lighting of the town during a period of 
95 years Tenders are to be sent to La Mairie de Dax (Landes), 
whence particulars can be obtained. 


Hammersmith.—April 5th. Boiler flues and econo- 
misers piping, feed heater, coal elevator, &c. See “Oficial 
Notices" March 17th. . 


Holland.—April 8th. The Municipal Authorities of 
Utrecht are inviting tenders until April 8 h, for the supply of 20 
electric motor tramcars. 


Johannesburg.—April 27th. Switchboards and acces- 
sories for the new direct and alternating current power station. See 
“ Official Notices” to-day. 


Johannesburg.—May 7th. Tramway poles, feeder 
pillars, overhead material, telescopic ladders, motor tower wagon, 
&>. See Official Notices" March 17th. 


Le Touquet and Paris Plage.—Offers are invited for 
the electric lighting concession for these two resorts. See our 
" Official Notices" to-day. 


London.—April 4th. Eight 500-Kw. induction motor- 
generators for L.C.O. tramways sub-stations; wiring material, 
cables, cable-boxes, &oc. See “ Official Notices March 17th. 


Luton.— April 15th. Plant extensions for the electricity 
works. See Official Notices” to-day. 


Mauchester.—April 4th. Tigh and 
ewitchboards. See “ Offi ial Notices March 17th. 


low tension 


Marylebone.—April 4th. House meters for two years. 
See Oficial Notices March 4th. 


Nuneaton.—April 10th. Cables and joint-boxes for the 
electricity department. See " Official Notices” to-day. 


Penang.—April 18th. А 300-Kw. steam dynamo, motor 


ge iera‘or, balancer, switchboards &c., for the Municipal Oouncil. 
Ses " Official Notices " to-day. 2° | 
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: §pain.—April 8th. The Spanish Ministry of Public 

Works in Madrid is inviting tenders until April 8th, for the 
concession for the construction and working, in Madrid, of an 
eri 5 between the Calle del Barquillo and the Plaza 
de Olavide. 


CLOSED. 


Barnsley.—We are informed that the note that appeared 
in our last issue was slightiy incorrect. 16 should have read thus :— 
The tender of Messrs. D. Brace Peebles & Co., for the supply of a 
400-kw. steam dynamo to the Corporation Electricity Works, has 
been accepted. The contract for the boilers and fittings has not yet 
been let. 


Bedwellty.—The B.G. on March 22nd accepted the 
tenders of Messrs. Edwards & Armstrong, of Cardiff, and Messrs. 
Vaughan & Co, of Bristol, for the installation of the E.L. at the 
Workhouse. The scheme will cost £2,289 10s. 


Derby.—The Corporation Tramways Committee has 
accepted the tender of Mesers, W. Griffiths & Sons, of London, for 
extending the electric tramway from the Derby House Road to 
Upper Dale Road, at £18,689, and that of the Brush Electrical 
Engineering Co., Ltd., of Loughborough, for four tramcars. 


East Ham.—The T.C. has placed an order at £247, with 
Messrs. Callenders, for traction feeder cable. 


Erith.—The U.D.C. received the following tenders for 
assisted wiring on the premises of consumers for the EB L. :— 
J. T. Jarvis & Sons, Erith (accepted), 108, 6d. per point. 
W. Dickinson, Bexley Heath, 108. 9d. 
G. A. Moore, Belvedere, 12s. 6d. 
Woodville Electrio Co., Belvedere, 19s. 10d. 


Hooper, Nearey & Co., Greenwich, 14s. 
Ward Bros., 284, Basinghall Street, London, E.C., 14s. 


Fulham.—The B.C. has received the following tenders in 
connection with tbe electric lighting extension scheme :— 


CONDENSING PLANT, 


Alternative. 
28 in. vacuum. 98 in. vacuum. 

Schwarz & Co. ee se ee ee £2,145 0 0 = 
Balcke & Co. ee ee ee ee 1, 8 19 6 TE 
Ashwell & Nisbet .. sis ee .. 1,910 15 0 £1,880 15 0 
Summers & Scott T e .. 1,720 0 0 1,480 0 O 
Thornton & Co. .. Ev iR .. 1,70 0 0 1,625 0 0 
Wheeler Condensing Co. £s . 13,681 0 0 1,895 0 0 
Storey & Sons - ^ wa .. 1,655 15 0 1,880 12 0 
Cole, Marchant & Co. .. Ае .. 1,579 10 0 1,214 10 0 
Belliss & Moroom, Ltd... T . . 1,672 0 0 1.892 0 0 
Carriok & Wardale ee ee ee 1,644 0 0 bais 
Bertrams, Ltd. i 56 . 2,506 0 0 1,251 10 0 
Scott & Co. .. ee es ža ee 1,481 0 0 1,256 0 0 
Musgrave & Co. .. T s .. 1,481 0 0 — 
Mirrlees, Watson & Oo., Ltd. .. .. 1,475 0 0 1,145 0 0 
Masson & Scott ec «ө ee 1,110 0 0 1,205 0 0 
Bailey & Co. оо oe ee 0 — 1,450 0 0 
Richardsons, Westgarth & Co. .. 1488 0 0 1,195 0 0 
Coombe, Barbour & Co... es „ 1,405 0 0 1,355 0 0 
Mather & Platt, Ltd. ee ee ee 1,888 0 0 — 
Worthington Pump Co., Ltd. 

(accepted at £1,119 108.) .. „ 1,383 0 0 1,119 10 
W. H. Allen, Son & Co., Ltd. ^ — 1.192 0 0 

BOILERS. 

Rowland & Co., Ltd. oe e. Фо ee ee ee £2,720 

Danks & Co., Ltd. 225 vs oe re ae es 2,412 

Hewitt & Kellett, Ltd. S = ee ee .. 2,154 

Btirling Boiler Co., Ltd. (accepted) .. v is . . 2,211 

Babcock & Wilcox, Ltd. .. es жа Р - ee 2,060 

Fraser & Fraser (informal) .. m Ws өгө ae — 

EcoNo»isEns, 

Goodbrand & Co. .. 2 ст vs ss s . £2,751 

Clay Cross Co, ae a we ae ee ar .. 2,665 

Lowcock & Co, Ws ex xs - ee Е .. 2,665 

W. Windsor ee en ee ев ee ae es 2,650 

E. Green & Son (accepted)... is ee T .. 2,640 

Danks & Co. .. ne КЕ ae zs 65 Яр .. 2,640 

Stirling Boiler Co. ee ee ee ee ea ees ee 2,158 

Carter & Sons Ин ek T aA 85 СА .. 2,108 

FITTINGS AND SrokE RSG. 

Erith’s Engineering Co., Ltd. .. i £1,669 

Rowlands & o- fd vs is 1,221 

Danks & Co. D M 1.190 

Underfeed Stoker Co. .. n iu ix N АР ,088 

»i ji » alternative (accepted for four 
stokers, at £154) Я 815 


Gloucester.— The Electricity Supply Committee of the 
T.C. has accepted the following tenders in connection with the 
Electricity Works extension :— | 

Messrs. H. & T. Danks, Netherton, boilers. 

Phoenix Dynamo Oo., Ltd., Bradford, Sisson engine and dynamo. 
Mirrlees, Watson & Co., Glasgow, condensing plant. 

Mr. Joseph Gurney, Gloucester, buildings. 


Edward Le Bas, London, pipework. 
India-Rubber Co., Ltd., Silvertown, feed pump. 


Lancaster.—It has been decided to place the orders for 
new cars, unconditionally, with the British Westinghouse Oo., 
because the cost of making the bodies at the Metropolitan Wegon 
Co. s works would be £55 per car more. | 


Monday. April 10th.—At 8 p.m. 


· Southend-on-Sea.— The T.C. has accepted the following 
tenders :— 


Stirling Boiler Co., Ltd., Motherwell, N.B., two boilers, each capable of 
evaporating 10,000 ibs. of water per bour, £2,972. 

Electric Construction Co., Ltd., Wolverhampton, steam dynamo of 360. w. 
capacity, driven by a Howden apie pann engine, £2,946. 

A opari: 8 оп, a ridge, economiser, £614. 

eneral Electric Co., Ltd., London, two motor-driven feed pumps (pumps b 

Worthington & Co.), £602. Жайын mea ce 

Нагі Accumulator Co., Ltd., Stratford, renewal of positive battery by fixing 
182 standard cells, £381, and maintenance for 10 years, at £39 per annum. 


Southwark.—The B.C. has accepted the tender, at 
£52 163., of Mr. W. Winn, for installing the electric light in the 
new Museum Building. There were eight tenders varying from that 
accepted, up to £175. 


Wolverhampton.—The contract for the installation of 
electric light in the Qaeen Victoria Nursing Institution, has been 
given to the District Electric Oo., of Wolverhampton. 


——————H— — a: 


FORTHCOMING EVENTS. 


Baturday, April lst.—At7.80p.m. Glasgow Technical College Scientific Society, 
Annual general meeting. 
Monday, April 8rd.— At 7.80 p.m. Soolety of Engineers. Meeting. 
At 8 p.m. Society of Arts. Cantor Lecture by Mr. H. Laws Webb, on 
"'Telephony." (Lecture IV.) 


Tuesday, April 4th.—At 8 p.m. Faraday Society. Mr. A. Н. Hiorns on 
‘Alloys of Copper and Antimony and Copper and Bismuth." 
Discussion on Мг. E. K. Scott's paper on Refractory Materials 
for Farnace Linings.” Messrs. R. 8. Hutton and W. H. Patterson 
on '' Electrically-Heated Carbon Tubs Furnaces.” (1.) 


Thursday, April 6th.—At 5 p.m. Royal Institution. Prof. В. Moldola, F.R.S., 
on “Synthetic Chemistry '" (experimental) Lecture I. 
At 7 p.m. Junior Institution of Engineers. Visit to Willesden power 
house of the M.E.P. Supply Co. 
At8p.m. I. E. E. Discussion on the report on the International Elec- 
trical Congress at St. Louis, by Mr. W. Duddell. Papers on 
** Systems of Electric Units,” by Prof. Ascoli, Prof. G. Giorgi, Profs. 
H. 8. Carhart and G. W. Patterson, and Dr. F. A. Wolff. 
At 8 p.m. Chemical Society. Meeting. 
At 8.16 p.m. Röntgen Society. Meeting at Hanover Square. 
Friday, April 7th.— At 7 p.m. I.E E. (Manchester Students). Annual general 
meeting at the Salford Royal Technical Institute.  ''Electrio 
Cranes,” by Mr. Jennison. 
At 9 p.m. Royal Institution. 
Moseley, C.M.G. 
Saturday, April 8th.—At 2 p.m. North of England Institute of Mining and 
Mechanical] Engineers. Meeting. 
Institution of Civil Engineers. Special 
eeting. The thirteenth '*James Forrest" lecture, by Col. R. 
Crompton, C.B., on Unsolved Problems in Electrical Engineering.“ 


American Industry,“ by Mr. Alfred 


THE ELECTRICAL ENGINEERS R. E. (VOLS.). 


Tux following are the orders for next week :— 


Monday, April 3.—" A” Company. Recruits’ drill, 6 p. m.; technical їп. 
struction, 7 p.m. 

Tuesday, April 4.—" B ” Company. Recruits’ drill, 6 p.m. ; technical instruction, 
7pm. Lecture on ''Details of Lamp and Engine," by Capt. J. H. 8. 
Phillips, 7 p.m. Medical inspection for recruits and Speoial Service 
Section, 7 p.m. 

кызыш April 5.—Submarine mining class, 6—9 p.m. Instruction in 
“Вю ng Steam Engine," by Captain W. Bunn, 6.30 p.m. Examination 
"A" and ' B" Companies for A" badge, 7 p.m. 

Thursday, April 6.—“ Recruite' drill, 6 p.m; technical in. 
struction, 7 p.m. 

Friday, April 7.— D” Company. Recruits’ drill, 6 p.m. ; technical instruction, 
7p.m. Lecture by Capt. К. Wallis-Jones, 1st Mon. К О.А, (V.), on Field 
Artillery Work," 8.80 p.m. 

Saturday, April 8.—Week.end olass. 

Witrrip C. ОсмвіЕ, Captain К.Е. 
For O.C.E.E.R.E. (V.) 


" Company. 


NOTES. 


Electric Smelting.—1t has been said in many quarters 
that the “dumping " of German and American steel into England, 
is ruining our own steel industry. Oa the other hand, there are 
those who contend that the cheapness of the "dumped" material 
has enabled us to manufacture the jintshed article, and so beat the 
Germans in their own market. One thing, however, is quite certain, 
and that is, we bave not yet taken advantage of methods which are 
ready at hand for cheapeniog our products in the way our foreign 
competitors have forged ahead, and we can only hope with Mr. 
Blount that the facts ascertained by the Commiesion sent to Europe 
last year by the Oanadian Government, and which formed the 
basis of the paper read by Mr. Harbord, before the Faraday Society 
(see p. 516 of this issue), will show our steel masters that it is not 
& fiscal tariff reform which is needed, but improved and cheaper 
methods of manufacture to keep the Old Country still ahead of all 
rivals. Now is the time, said Mr. Blount, to apply electro-metal- 
lurgical methods to the steel industry of the country, and now is 
the time, we may add, for a revivalist preacher to convert our steel 
makers to the new order of things. 
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Football.—À match was played on Saturday, March 
25th, 1905, st Wormholt Farm, Shepherd's Bush, between teams 
representing the Eastern District and West End Sections of the 
Charing Cross, West End and City Electricity Supply Co. A very 
good game resulted in a win for the City Section by 4 goals to 2, 
although the West End was leading 2 to 1 at half-time. The goals 
were scored by Jones (3) and Rogers for City, and Bray (2) for West 
End. The match was well attended by the employés and friends. 


Electrical Chess Clab.—The Electrical Chess Club 
encountered the General Electric Оо. Cheers Club on Thursday, 
March 23rd, in the club room of the former (Carr's Restaurant, 
Strand). The following is the score :— 


ErrcTRICAL CHESS CLUB. GENERAL ELECTRIC Co. С.С. 


1. Mr. Elder ee вә a 1 Mr. Tucker.. ie £s ws 0 

9. Mr. Tegetmeier bs oe 0. Mr. Littleton, sen. $ 1 

8. Mr. Parnell š Vs ee 1 Mr. Littleton, jun. 0 . 

4. Mr. Scmerville.. T ve à Mr. Whitford à 

5. Mr. Garcke ch ee ee 1 Mr. Nye e 0 

60. Mr. Dade ss T em Mr. Robson. H 

7. Mr. Holt.. de E ee Mr. Perry .. aie es ee 

В, Mr. Cook.. ee ee ee 1 Мт. Holt, sen. ee ee ee 0 
54 24 


Boiler Scale.—A writer in the American Electrivian 
recommends trisodium phosphate as the best disincrustant for 
boilere, on the grounds that it causes the ecale-forming salts to 
deposit in an absolately non-adherent fcrm. He gives the cost of 
softening plants at 168. to 20s. per horse-power for plants below 
1,000 H.P., and at 128. to 15e. up to 2,000 E.P., while up to 5,000 н.р. 
the cost may be as low as 85. We think all there prices are high for 
English practice. The reagent named costs 2d. to 23d. per lb. in 
America. We do not urderstand the author’s allusion to boiler 
feed-water laden with acids that tend to form boiler ecale, unless 
acid is used in some different sense in America from what it is 
here, for acid waters do not scale. Acid usually strips a boiler of 
scale, and keeps the plates wasting too rapidly for scale to adhere 
had it been present, 


Calorific Capacity of Fuel.— A correspondent referring 
to the boiler efficiency of 849 per cent. claimed by Mr. 
Fedden at page 400, ELECTRICAL Review, March 10th, 1905, asks 
why and how Shireoaks slack coal is stated to possess only 
11,886°7 B. Th. U. calorific capacity. Shireoaks is one of the best of 
the excellent South Yorkshire coals, and the calorific capacity of this 
coal is close upon 14,000 B. Th. U., or, ssy, 2,000 more than that 
taken to give the high result claimed. Reduced in this ratio, the 
more probable efficiency of about 72:9 per cent. would be shown. 
Specially high results can always be got by putting the calorific 
capacity of fuel too low, and such poor stuff as this supposed 
Bhireoaks slack hardly seeme rational, he says, so near to the 
pit as Sheffield. 


The Optical Convention.—Arrangements are taking 
definite shape for this convention which will be formally opened 
with an address from the President, Dr. R. T. Glazebrook, M.A., 
F.R.S., on Tuesday, May 30th, and the gathering will extend over 
the four following days vp to and including Saturday, June 3rd. 
The mornings will be devoted to papers and discussions. In addi- 
tion to the papers, demonetrations of apparatus of special interest 
will be given in the afternoons in the laboratories of the Depart- 
ment of Technical Optics of the Northampton Institute. The 
exhibition of optical and scientific instruments will be held in the 
large hall of the Northampton Institute. There will be an evening 
lecture by Prof. Silvanus P. Thompson, D. Sc., F.R.8., on “The 
Polarisation of Light by Nicol Priams snd their Mcdern Varieties.” 
On a third evening it is proposed to hold a conversazione; and for 
the Saturday afternoon, а visit to the National Physical Laboratory 
at Teddington is proposed, at tbe kind invitation of Dr. Glazebrook. 
The subecription for membership is 5s. The hon. secretary, Mr. 
F. J. Selby, Elm Lodge, Teddington, Middlesex, will be glad to 
hear from those wishing to join the convention. 


The Electrical Exhibition, 1905.— We are informed 
that the first meeting of the Executive Committee was held at the 
Hotel Cecil on March 21st, snd was attended by the following 
members:— Meesrs. Н. Bevis, O. H. Bishop, T. O. Elder, C. S. 
Northcote, S. Baynes, E. Cunliffe Owen, H. W. Butler, J. E Kings- 
bury, Н. Oppenheimer, Sydney Dobson and W. Davenport (eecre- 
tary). Mr. E. Cunliffe Owen was unanimously elected chairman, 
and Mr. O. 8. Northcote deputy chairman. The appointment of 
Mr. W. Davenport as secretary was confirmed. The Committee, 
after bearing the secretary's report of the arrangements made up to 
date, discussed and settled matters appertaining to the management. 
It was decided that the Exhibition should be held at Olympia from 
Beptember 25th to October 21st inclusive. Instructions were given 
to issue the necessary prospectus as soon as possible, it being stated 
that many applications for space had already been received. 
Finance and General Purposes Committees were appointed. Sir 
Wm. Н. Preece, K.C.B., was uranimously invited to accept the 
Presidency of the Exbibition. Mesers, Bridges & Smith, of Balfour 
House, Finsbury Pavement, were appointed mansgers, and all 
os ries respecting the allotment of space should be addressed to 
them. 

The following is a list of the names of the Executive Com- 
mittee as appointed up to date. The Municipal Electrical 
Association (Incorporated) having still to elect their representative, 
there remains one nomination from tbe exhibitors still at the 
disposal of the Committee. We learn tbat the supply companies 
and the municipal authorities generally over the country are freely 
giving support to the undertaking. 

Executive Committee. —8. W. Baynes, St. Pancras Electric Works; 
Н. Bevis, General Electric CO.; О. H. Bishop, Edison & Swan; 


Н. W. Butler, Electrical Power Storage Co.; E. Cunliffs Owen, 
Metropolitan Electric Supply Co.; Sydnev T. Dobson, St. James’ 
and Pall Mall Electric Light Co.; Т. O. Elder, Brush Electrical 
Engineering Co.; J. E. Kingsbury, Western Electric Co.; C. 8. 
Northcote, Veritys, Ltd.; H. Oppenheimer, International Electric 
Co.; W. 8. Packenham, Crompton & Oo.; W. H. Patchell, Charing 
Cross, West End and City Electricity Supply CO.; Roland B. 
Portheim, Bruce Peebles & Co. 


Institution and Lecture Notes.—At the Royal Society 
meeting yesterday, Mr. A. H. Peake read a paper on “The 
Determination of the Specific Heat of Superheated Steam by 
Throttling, aod Other Experiments”; communicated by Prof. 
J. A. Ewing, F. R. S. 

On February 21st Mr. G. W. Worrall, M Sc, M. Eng., read a 
paper before the Liverpool University Engineering Society on the 
subject of Electrical Transmission.” The author pointed out the 
necessity of high pressure and small current in the line, and of 
transforming down to moderate pressure at the motors, which has 
usually led naturally to the use of alternating currents; but the 
direct current series aystem had certain advantages, especially that 
of freedom from troubles due to inductance and capacity. The 
latter were во great with alternating currents, that for long-distance 
transmission aerial lines were alone practicable. The unique 
system developed by M. Thury was bricfly described (see Erro- 
TBICAL Revisw, September 12th, 1902, p. 463). A drawback to 
the system was the fact that the line loss was constant at all loads; 
on the other hand, waterfalle at long distances apart could be joined 
up, with the consumers between, in series, forming a huge loop con- 
sisting of a single line. The author suggested that the system was 
not dangerous to life or property, because only one line passed 
through the point of demand, but this is obviously an untenable 
proposition. Mr. Worrall concluded his paper with a reference to 
the neceseity of speed regulators on the motore, shunting the series 
coils, and pointed out the fact tbat the machines were not liable to 
damage through overload. 

DINNER OF THE ASSOCIATION OF ENGINEEBS-1N-CHABGE.— On 
Saturday last the tenth annual dinner of this Association took 
place at Liverpool Street Hotel, Dr. A. B. W. Kennedy. F. R. B., 
presiding. Thecompany numbered 316, of whom а large proportion 
were guests. After the loyal tcaste, the chairman proposed the 
toast of "The Association," congratulating it on the papers and 
discussions at its meetings, and on its policy of mutual aid. 
Referring to the fascinations of engineering, he gave a humorous 
account of his own career, and described bow he designed the first 
compound engine put on board a ship by Palmer's. Juniors were 
apt to think tbat they did all the work, and their chiefs did 
nothing; but they must not forget that they (the juniors) bad the 
best of the real engineering, while the seniors had the much less 
congenial task of organisstion to perform. In hisreply, Mr. J. 
Patten Barber, vice-president, eulogised the work of the hon. secre- 
tary, Mr. H. Capsey, and said that the Association was particular 
as to the qualifications of its members. Engineering, he said, was 
the best profession in the world, but not everyone who thought him- 
self a born engineer" was an engineer, though he might become 
one by diligent effort. Proposing " The Chairman of the Evening," 
Mr. W. T. Hatch, the president, read a sheaf of notes dealing with 
Dr. Kennedy’s whole career, from the time when as an apprentice 
he had dirty hands and face. In his reply to the list of distinctione, 
the reading of which must have been a trying ordeal to him, Dr. 
Kennedy pointed out that dirty hands were nothing to boast of; 
engineers in America took great care of their personal appearance, 
and they were right. Mr. W. C. C. Smith proposed the toast of Our 
Authorities,” and eulogised the self-sacritcing enthusiasm of muni- 
cipal committee-men, while London he regarded as the best-managed 
municipality in the world. The Mayor of Wandsworth replied, and 
complimented the members upon tbeir intellectual appearance. 
Referring to the authorities whom he represented, he told a story 
of certain hens which had begun to eat their own eggs, and therefore 
“would soon be self-supporting,” as exemplifying the present state 
of the rating question in London. He also dealt with the problem 
of finding work for the deserving unemployed during the past 
winter. Mr. J. Brown, who followed on the tame side, advocated 
economy, and contentment with existing plant. Mr. J. S. Ardley, 
chairman of the Association, proposing tbe toast of The Visitors,” 
expressed the indebtedness of the Association to its visitors, who 
read papers and gave valuable advice ánd assistance to the 
members, Mr. T. D. Mann and Mr. J. Adamson replied. Lastly, 
" The Press" was toasted by a member bearing the sppropriate 
name of Penn, and after Mr. A. F. May had replied briefly, the pro- 
ceedings came to an end. During the dinner a programme of music 
was performed, and songs were interepersed between the speeches, 
under the musical direction of Mr. George Hardy. The function 
was in every way an unqualified success. 

At tbe meeting of the Liverpool Engineering Society on March 
22nd, Mr. H. W. Wilson read a paper on “ Electric Traction on 
Main Line Railways.” After referring to the different conditions 
under which main line and other traffic bad to be carried on, Mr. 
Wilson proceeded to speak briefly of the chief pointa of electric 
railways now at work, On the basis of known facte, he considered 
that it would be necessary, for the operation of main lines by elec- 
tricity, to use extra high pressure generation, alternating current 
with comparatively high voltage supply, and overhead conductors. 
He believed that in practice joint power houses worked by com- 
panies in common would be needed to give the best results, and 
that the drop of voltage on the return circuit was a governing 
factor. It had, moreover, been proved that only something 
like 21 per cent. of the energy supplied was really used up in pro- 
pulsion, the rest going to waste in friction and other ways. Speaking 
on the financial aspect of electrificaticn, Mr. Wilson said that when 
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it was considered that the locomotives of the London & North- 
Western Railway alone were worth £7,000,C00, and that the cost of 
electrical equipment would be twice as great as the loss on the 
existing equipment if discarded, it was evident that the economical 
advantage of electrical propulsion would have to be unmistakably 
made out before boards of directors could venture on the change. 
The methods of electrification adopted for local lines were unsuitable 
for main lines on the score of cost alone. 

On 20th inst., at a meeting of the Engineering and Scientific 
Aseociation of Ireland, held in the Royal College of Science, 
Dublin, Mr. P. 8. Sheardown, M. I. E. E., read a paper giving his 
" Impressions of a Recent Visit to America." 

The Junior Institution of Engineers recently visited the Brockie- 
Pell Arc Lamp Works, Worship Street, London, the members b»ing 
received by Mr. James Brockie, who gave an account of the Brockie- 
Pell lamp, its development and construction, and described 
generally the necessary characteristics of an efficient arc lamp. In 
the workshops a number of lamps of different types were shown in 
course of manufacture, and in the testing room demonstrations were 
carried out to illustrate the effect on the arc of two methods of regu- 
lation, namely, differential (main coil and shunt coil working in 
opposition) and shunt coil only, the result shown being that with 
the shunt coil alone the current might be varied very considerably 
without affecting the length of the arc, whereas, with the differential 
method, the variation in length of the arc was very considerable 
with the same change in the current strength. The two lamps were 
run in series. 


Cricket Fixtures Wanted.—The cricket club formed 
by the staff of the City Road station of the County of London 
Electric Supply Co. is desirous of arranging matches with other 
supply station clubs during the coming season. They have obtained 
an L.C.O. pitch at Finsbury Park for the following dates, all of 
which are vacant at present :—June 3rd and 17th, August 12th and 
September 9th and 231d. They also have all other Saturdays 
(except June 24th) available for away matcbes. Mr. A. Allsop is 
the hon. secretary, and communications should be sent to him at 
City Road station. | 


Engineering Standards.—The Electromobile Sub- 
Committee.—Mr. Leslie Roberteon, the secretary of the Engi- 
neering Standards Committee, informs us that the Sub-committee 
on Electromobiles, under the chairmanship of Mr. W. Worby 
Beaumont, has now commenced its labours, The following is the 
list of members:—Mr. W. W. Beaumont (chairman), Col. R. E. 
Crompton, C.B., Col. H. C. L. Holden, R.A., Mr. R. M. Campbell, 
Mr. Theodore Chambers, Mr. Arthur Greenwood, Mr. Llewellyn 
Preece, Mr. Percy Btill. | 


Payment for Specifications.— Our attention has been 
drawn to the fact that Mr. Н. B. Buckley, architect, in issuing 
specifications for electrico lighting on behalf of the Batley Co-opera- 
tive Society, has levied a charge of 10s., not returnable, upon appli- 
cante for copies of the specifications. This novel practice has 
evoked protests from several of the contractors who applied, and is 
one of which we strorgly disapprove. Surely the burden of pre- 
paring specifications free of charge is a er ffiziently heavy one, 
without compelling would-be tenderers to pay for that valuable 
privilege. The architect avers that the course in question was 
adopted with the intention of preventing “inferior small firme” 
from tendering, so as to “give the better a fair chance of giving a 
proper tender for the work."  Morecver, he says that it was 
done with a purpose, and “has answered its intentions" The 
question arises, Whose property are tte specifications? We con- 
sider that they belong to the Batley Co-operative Society, 
which, however, professed its ignorsnce cf the fact that they 
were being charged for, and we should like to know who 
retained the purchase price of these dccuments. Next, we 
fail to see how the course adopted is going to binder the 
small firms from tendering; we think it is much more likely to 
annoy the bigger firms, whose position enables them to decline to 
tender. How the proceeding can possibly benefit tbe Co-operative 
Society is a mystery; presumably the architect has certain small 
firms " in his mind, but their tenders could have been rejected with 
perfect ease when they were received. If the object were to save him- 
self trouble, it was an unworthy one. In fine, we can see absolutely no 
justification for the practice, and we are pleased to add that strong 
protests have been submitted by the Leeds Branch and the Northern 
Section of the Electrical Contractors’ Association. 


The McMillan Fund.—At the last meeting of the In- 
stitution of Electrical Engineers, the President, Mr. Alex. Siemens, 
announced that the above fund, amounting to £2,082, had been 
invested, in accordance with the original intention of the pro- 
moters, and that the trustees of the fund were Bir William Preece, 
Mr. Robt. Kaye Gray and himeelf. i 


Appointments Vacant.—Clerk of works for the instal- 
lation at the Cumberland and Westmorland Joint Lunatic Asylum ; 
fitter-driver for Greenock electricity works (38s.). 


A Short Circuit at Niagara.—Mr. Orrin E. Dunlap, 
of Niagara Falle, writes:—'' А short circuit of terrific force and 
volume occurred under switchboard No. 1, in Power House 
No. 1, of the Niagara Falls Power Co, between 9 and 
10 o'clock on the morning of Thursday, February 23rd, causing 
the death of at least one man, and burning two others in 
а very serious manner, while it sleo caused damage of 
several thousand dollars to the installation. At the time of the 
accident Roy Robinson and Frank Frommert were in the switch 
chamber and cable subway changing the connections between a 
2,900-volt transformer and а small transformer used for lighting 
purposes. John Frommert, who was in charge of {ће other two 


t 


men, had just entered the switch chamber when the short circuit 
occurred. There was a tremendous explosion, the greatest yet 
experienced in the Niagara power development. The insulation of 
the adjacent conductors took fire and the flames spread to the 
cables beneath the switchboard. Other employés of the company 
near by were quick to make efforts to extinguish the fire, and used 
powder and chemicals, but these did not stop the progress of the 
blaze started by the short circuit, and it was necessary to call the 
city fire department. The firemen exhausted their chemical tanks 
and then ran two lines of hose into the power house, finally con- 
quering the fire, but not before quite a quantity of cable had been 
destroyed, the insulation burning fiercely. The auxiliary wiring 
leading to the instraments and field rheostats was practically 
destroyed, temporarily rendering inoperative the five 5,000 n P. 
generators controlled from this switchboard. As soon as possible, 
which was within a few hours, the load normally carried by these 
five machines was transferred to other machines, a performance 
made possible by the fact that at present the total load carried by 
tho сотрчпу is about 80,000 H.P., whereas its machines can generate 
105,000 н.р. The trolley service in the city of Niagara Falls was 
interrupted for an hour and a half, while the long-distance load was 
off for about twenty minutes. In fact, thie service was resumed 
before the fire was out. Naturally, the electrical engineers of the 
Niagara Falls Power Co. have given much time to a thorough inves- 
tigation of the conditions that developed the short circuit, and it is 
their opinion that two or three errors were made in forming the 
new connections, and that had either one of the mistakes been 
avoided the short circuit would not have occurred.” 


Economy of Small Coal.—The question of using small 
grades of anthracite is discussed by Mr. Percival Itobert Moses in 
the Engineering Magazine. Fuel cost varies from two to three 
fifths of the total costs of power, the next item being labour. Coal 
varies in price according to the ease with which it can be employed, 
and by no means in accordance with its calorific capacity. Every 
attention is given to the use of steam, little to its manufacture, and 
the burning of coal is left to haphazird in America, very much as 
here. Indeed, in a recent discussion on fuel economy, one speaker 
informed the audience that he employed bis firemen as testing 
chemists, thereby we may suppose expressing his opinion of the 
value of scientific endeavour; but he was at least consistent, for he 
also allowed his engine stop valves to remain in a leaking condition 
in order to keep his engines warm. 

Since about 30 per cent. of fuel value goes up the chimney, the 
maximum saving possible at that point would hardly exceed 15 per 
cent., or half the chimney heat at the very outeide. 

We may double the efficiency of а simple pump and only decrease 
the loss it makes from 99 to 98 per cent. of the heat value con- 
sumed; but doubling the heat units of a unit cost of coal will 
reduce the loss 50 per cent. Therefore while the author would not 
advise any carelessness of maintenance, he pute forward the 
claims of cheap fuel. Now, No. 3 Buckwheat coal has 90 per cent. 
of the beat value of No. 1, or Pea coal. The No. 1 coals cost 
$255 per ton in New York; the smaller coals cost about $2.25, so 
that the use of the latter means a dollar per ton saved. Surely the 
author must heve made an error in the price of No. 1, which pro- 
bably he meant to write $3.55. Actually, he says 60 cents per ton 
may be saved after paying for forced draught, &c. 

In a table of price and heat values he finds that for one dollar 
he can buy 6,400,000 B. Th. U. in Pea coal, and 9,120,0C0 in Buck- 
wheat No. 3 coal, but after allowing for extra draught, the relative 
values are 7277 : 100 for fan draught and 76 : 100 for steam blown 
draught. To burn the small coals a draught of 1 oz. is necessary, 
and special grates are required, one type heavy with small openings, 
the other as open as possible. The chief point is that grates must 
be larger, and this may be stated almost as an axiom for other small 
coals as well as for anthracite ; this pointe to one of the advantages 
of externally-fired boilere, which are not limited as regards their 
grate area so rigidly as are internally-fired boilers. Obviously, the 
actual cost for coal per 1,000 thermal units must be worked out up 
to the point where the ashes are finally disposed of. The report of 
the Coal Commission shows how much coal is wasted, and the 
advantages of spending money on washing dirty coal before it is 
carried. The ability to use small coal, if available at no enhanced 
cost or inconvenience, would at once place it on a level, as regards 
price, with tbe larger sizes. Seeing that coal is cheaper when small, 
the general statement may be made that the best coal for any par- 
ticular case ia that which will burn on the available grate surface in 
sufficient quantity to raise the steam required without enhancing 
labour costs. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, fo readers of the 
ErzoTBiCAL RN Vw posted as to their movements. 


Central Station Engineers.— Mr. A. V. Wanpnor, of 
the York Corporation Electricity Works staff, bas been presented 
with a timepiece on leaving to become chief electrical engineer at 
Elland, under the U.D.C. 

The officials and employés at the Rotherham Corporation Elec- 
tricity Wc rks have presented a case of drawing instruments and a 
framed photograph of the Electricity Works staff to Mr. R. Jones, 
station superintendent, who left on 22nd inst. for Southend-on-Sea. 
Mr. E. Cross, the borough ele:trical engineer, made the presents- 
tion. Mr. Jones aleo received a silver match box from Alderman 
D. L., Winter, J.P., chairman of the E.L. and Tramways.Commit tee 
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Tramway Officials. — The Tramways Committee of 
Balford Т.О. has recommended the sppointment of Mr. Око. W. 
Ногғовр as manager of the tramways. Mr. Holford ie chief 
assistant, end has been under the Salford Corporation for over 18 
years. Hie commencing salary is £300 a year, rising annually by 
£50 to £500. Mr. Евхквт Harron leaves on 31st inet. to take up 
his duties at Newcastle-on-Tyne, 

Mr. WR. Grant, who is resigning the post of manager of the 
Rotherham Corporation Tramways for a similar position аб Ayr, bas 
been presented with a silver tea and coffee service, with waiter, by 
the cfficials and staff of the undertaking. 

Out of 60 applicants for the post of tramway manager at 
Southampton, the following have been selected to attend before the 
Committee :— Мт. C. R. Evenson, general manager of the Plymouth 
Corporation Tramways; Mr. R. C. Воггосон, general manager and 
engineer of the Colchester Corporation Tramways; Mr. H. E. 
Yernory, chief electrical engineer and deputy manager of the 
Sheffield Corporation Tramways. 


General.—We regret to learn that Prof. Sir JAMES 
DEwAR is suffering from a severe attack of gastritis. 

Mr. ARNOLD G. HansarD, consulting electrical engineer, of 53, 
Victoria Btreet, 8.W., has recently taken into partnership Mr. 
Henry S. Watson. The style of the firm will be Hansard and 
Watson. Mr. Watson, who has taken an engineering degree at 
Cambridge, has had experience of large power schemes, and latterly, 
whilst with the British Westinghouse Co., he has undertaken the 
equipment of factories, shipbuilding yards, and blast farnaces for 
motor driving as his special branch. 

Mr. HILLIARD STEPHENS, of 39, Victoria Street, has severed his 
connection with Mackenzie Bros., and has been appointed sole 
London agent (engineering section) to the Falkirk Iron Co., Fal- 
kirk, N.B. All communications are to be addressed to 39, Victoria 
Street, В.У. 

Mr. W. Н. Воотн has moved his cffice from No. 2 to No. 25 
(ground floor) Queen Anne's Gate, Westminster. 

Mr. S. THomas PEMBERTON, the Midland Counties and South 
Wales representative of Electromotors, Ltd., aeks us to announce 
that he has entirely recovered from his recent serious operation, 
and, after a three weeks’ stay at Bournemouth, will resume his 
duties on April 3rd. 

Mr. R. Н. Ковквтв bas been appointed by Marylebone Borough 
Council inspector of electric cable trench re-instatement work. 

Mr. Јонн R. Dick, having completed the term of bis agreement 
as one of the managing directors of the Reason Manufacturing Oo., 
Ltd., has decided to retire from the board at the forthcoming 
general meeting of the company on April 10th. 

We understand that Mr. Уўвтонт, the consulting electrical engi- 
neer, has informed the Marylebone Electricity Supply Committee 
that he bas recently become a direct shareholder in the Reason 
Manufacturing Co., Ltd., and that in all probability he will shortly 
be made a director. 

Mr. O. J. STEINHAnT and Mr. J. L. F. Voazr, hitherto working 
as Steinhart & Vogel, at 91, Blackfriars Road, London, S. E., as 
technical chemists and metallurgists, and also as managing directors 
of the Tungsten and Rare Metals Co., Ltd., announce that they have 
entered into an arrangement with Mr. T. C. CLOUD, late manager of 
the Wallaroo Smelting Works, Bouth Australia, to amalgamate tbeir 
businesses, and in future the joint firm will be Steinbart, Vogel and 
Cloud. "Their office will be at 4, Lloyd's Avenue, Fenchurch Btreet, 
E.C. (to which all communications should be addressed), and their 
laboratory and works at Highfield Works, Feltham, Middlesex. 
Messrs. Steinhart, Vogel & Cloud, will undertake all kinds of 
metallurgical, chemical and electrical work. 

Mr. G. C. Donovan, M.LE.E, bas resigned his position with 
Messrs. Veritys, of Aston, Birmingham. Mr. Donovan joined that 
company in January, 1697, as assistant works manager, and the 
following year was appointed works manager over all Messrs. 
Veritys’ electric departments, including motors, switchboards and 
arc lamps. That position he held untilthe end of 1903, when he 
was appointed business manager to Victoria Worke, which office 
he has now resigned. Last week Mr. Donovan was presented with 
а handsome roll-top desk by the staff as a token of their esteem and 
good will. 

We are pleased to note that Capt. REGINALD J. WALLIS-JONZS, 
of ithe 1st Monmouthshire R. G. A. V., has been elected a member of 
the Council of the National Artillery Association. 


NEW COMPANIES REGISTERED. 


British Automobile Development Co., Ltd. (84.013).— This 
company was registered on March 24th, with a capital of £100,000 in £10 
shares (6,000 preference), to carry on the business of engineers, manufacturers 
of motors, motor lorries, motor cycles, traction and other engines, locomotives, 
road rollers, automobiles, &c., whether propelled by gas, oil, steam, electricity, 
compressed air or other motive power, wagon, coach and truck builders, iron- 
founders, tool-makers, brass-finishers, wheelwrights, cycle-makers, carriers of 
passengers and goods, dealers in railway, tramway, electrical and other 
apparatus and accessories, &c. The first subscribers (each with one share) 
are:—E. Garcke, Donington House, Norfolk Street, W.C., managing director; 
W. L. Madzen, Victoria Works, Belvedere Road, &.E., electrical engineer; 
C. H. Dade, Donington House, Norfolk Street, Strand, W.C., secretary; Н. 8, 
Day, 5, Sutherland Place, Bayswater, W., gentleman; W. J. Greer, 68, South 
Eaton Place, B.W., company director; B. A. Sillem, The Cottage, Cranes 
Park, Surbiton, director; and T. Bower, Donington House, Noriolk Street, 
W.C., clerk. No initial public issue, The number of directors is not to be less 
than thiee nor more than seven; the subscribers are to appoint the first; 
qualification, one share; remuneration, £50 each per annum, and 6 per cent. 
of the distributed profits, divisible. Registered office, Donington House, 
Norlolk Street, W.C. 


S. C. C. Syndicate, Ltd. (83,996) —This company was regietered 
on March 22nd, with a capital of £50 in 1s. shares, to acquire and deal with pasenia, 
rights, designs, secret processes, trade marks, licences, concessions and 
to develop and turn to account the same, and to carry on the business of finan- 
ciers, company promoters, bankers, underwriters, concessionaires, contractors 
for public and other works, &c. The first subscribers (each with onethare) are : 
Sherard Cowper-Coles, Artillery Mansions, Victoria Street, Westminster, metal- 
lurgist; H. F. Mitchell, 29 and 80, Broad Street Avenue, E C., merchant; 
Lieut.-Col. A. G. Thompson, 18, Piince of Wales Terrace, Kensington; J. 
Crowther, 29 and 80, Broad Street Avenue, E.C., merchant; G. W. Tunzelmann, 
82, Victoria Street, S. W., consulting engineer; B. H. Rolfe, Queen Anne's 
Chambere, Westminster, consulting engineer; and C. F. Lupson, $72, Upland 
Road, Dulwich, B. E., registrar. No initis! public issue. The subscribers are to 
- the first directors. Registered office, 29 and 80, Broad Street Avenue, 


Electro-Medical Supply Co., Ltd. (83,985) —This company 
was registered on March 22nd, with a capital of £6,000 in £1 shares, to aoquire 
the business of manufacturers of electrical medical battery apparatus and 
accessories, &c , carried on by J. Richert, E. I. Pronk and A. E. Davis at 29, 
Harp Lane, Great Tower Street, E.C., as J. Richert & Co.,“ to adopt an 

ment with the said vendors, and to carry on the said business in all its branches. 
The first subscribers (each with one share) are:—J. Richert, 44, Cambridge 
Btreet, Hyde Park 8quare, W., medical electrician ; E. I. Pronk, 29, Harp 
Lane, Great Tower Street, E.C., merchant; A. E. Davies, 22, Harp Lane, Great 
Tower Street, E.C., merchant; A. C. Smith, 17, Cambridge Street, Hyde Park, 
grocer; Н. E. Wilkinson, 18, Baronsfield Road, Twickenham, agent; 8. C. 
Mitchell, Sefton, Langley Road, Watford, Herte, salesman; and F. Terry, 
Maple Cottage, Pendle Road, Streatham, S. W., mansging clerk. No initial 
public issue. The number of directors is not to be less than three nor more 
than кетеп; the first are J. Richert, E. I. Pronkand A. E. Davis. Qualification, 
£100; remuneration as fixed by the company. Registered office, 62, New 
Cavendish Street, London. 


Electric Ignition Co., Ltd. (88 984)—This company was 
registered on March 22nd, with a capital of £10,000 in £1 shares (£5,000 prefer- 
ence) to acquire the business carried on by Constance Hall as the '' Electrio 
Ignition Co.," and to carry on the business of manufacturers of appliances of 
all kinds for electric ignition of internal combustion engines, manufacturers 
of electrical and mechanical appliances, electricians, workers of and dealers in 
electricity, engineers, founders, &c. The first subscribers (each with one share) 
are:—R. F. Hall, 45, Church Road, Moseley, Birmingham, manufacturer ; 
Constance Hall, 45, Church Road, Moseley, Birmingham; F. H. Hali, 45, 
Church Road, Moseley, Birmingham, engineer; G. N. Hall, Ferndale, Church 
Road, Moseley, Birmingham, engineer; H. Lewis, Langleigh, Olton, Warwick- 
shire, manufacturer; Mrs. E. Lewis, Langleigh, Olton, Warwickshire ; J. W. 
Lewis, 37, Osborn Road, Sparkbrook, Birmingham, clerk: and E. B. Harker, 
844, Marsh Lane, Erdington, Warwickshire. clerk. No initial publio issue. The 
number of directors is to be two; the first are R. F. Hall and H. Lewis, 

ualitication of permanent directors, £500; of ordinary directors, £250. 

emuneration as fixed by the company. Registered office, Royal Wellington 
Works, Sampson Road North, Birmingham. 


Mexican Power Development Syndicate, Ltd. (83 992).— 
This company was registered on March 22nd, with a capital of £5,025 in 5,000 
“А”, shares of £1 each, and 1,000 “B” shares of 6d. each, to construct, control 
and manage in Mexico or elsewhere, electric, steam, and other railways and 
tramways, electric storage, power and lighting works, &c., and to carry on the 
business of carriers of passengers and goods, electrical engineers, electricians, 
manufacturers and dealers in railway, tramway, electric, magnetic, galvanic 
and other apparatus, &c. The first subscribers (each with one A” share) are: 
—C. G. West, 136, New Cross Road, S. E., clerk; H. L. Bankes, 88, Cornhill, E.C., 
clerk; H. T. Holmes, 166, Wilmot Street, Bethnal Green, book-keeper; H. J. 
Pexton, Kildare, Honor Oak Park, S. E., clerk; J. Roney,’88, Cornhill, Е.С. 
secretary; L. Fishwick, Basildon House, Moorgate Street, E.C., secretary; an 
T. H. Firth, 9, Challoner Mansions, West Kensington, W., clerk. No initial 
public issue. The number of directors is not to be less than three nor more 
than nine; the subscribers are to аро the first. Qualification, £100; 
remuneration £100 each per annum (chairman £150), and б per cent. of the 
шр profite, divisible. Registered office, Basildon House, Moorgate 
Street, E. 0 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANTES. 


Malaga Electricity Co., Ltd. (48,076).—Re-issue, on February 
14th, of £16,094 debentures, part of series created by resolutions of March 99th, 
1807, February "th and 28th, 1895, and October 18th and 20th, 1899, to secure 
£50,000, charged on the company's undertaking and property, present and 
future, including uncalled capital and the electrical station at Malaga. No 
trustecs, Previously issued of same series: £44,788. 


I. Frankenbnrg & Sons, Ltd. (67,889).—This company's 
annual return was filed on March Ist, when 10,098 ordinary and 10,010 pre. 
fetence shares had been taken пр out of а nominal capital of £350,000 in £10 
shares (12,500 ordinary and 12,500 preference). £10 per share has been called 
up on 598 ordinary and 10 preference shares, resulting in the receipt of £6,090. 
9,600 ordinary and 10,000 preference shares are considered as fully paid. Mort- 
gages and charges: Nil. . 


Herberlein Co., Líd., mechanical and electrical engineers, 
London (80,198).—Issue, on February Mrd, of £1,280 debentures, part of series 
created February 29th, 1904, to secure £2,500, charged on the oompany's under- 
taking and property, present and future, including uncalled capital. No 
trustees. No previous issue of same series. 


Electrolytic Alkali Co., Ltd., Middlewich (64,360).—Iesue, on 
March 1st, of £3,750 first mortgage debentures, part of series created July 9th, 
1904, to secure £50,000, charged on the company's undertaking and pro 1 
including uncalled capital. Trustees: Liverpool Mortgage Insurance о. Tech., 
6, Castle Street, Liverpool. Previously issued of same series: 213,750. 


Central Electric Supply Co., Ltd. (53,080).—An acknowledge- 
ment of indebtedness under seal, dated March 6th, 1905, creating £50,000 farther 
debenture stock (making, with £300,000 already created, a total of £850,000 
debenture stock, and being supplemental to a trust deed dated July 2nd, 1901, 
securing not more than ££00,000),and an instrument of charge ot even date 
under the Land Transfer Acts, 1875 and 1897, securing £56,000 with respect to 
the issue of the said £50,000 stock, have been registered. Property charged: 
Part of the lavd in Marylebone comprised in Title 44,393. Trustees: Hon. A. 
Lyttleton, K.C., 8, Paper Buildings, Temple; and W. H. Fisher, M.P., 18, 
Buckingham Palace Gardens, В.У. 


Direct Spanish Telegraph Co., Ltd. (6,732).—£20,000 43 per 
cent. debentures, created by board resolution of February 218%, 1905, have been 
registered. Property charged: The company's undertaking and property, pre- 
sent and future. No trustees. 


Eastern Telegraph Co., Ltd. (6,338 C). — This company’s 
annual return, made up to February 8th, has been filed. £5,999,890 stock has 
been taken up out of a nominal capital of £6,000,000 in £4,000,000 ordinary and 
2100200 preferred stock. 5,999,890 has been paid. Mortgages and obarges : 
£1,887,104. 


Electric Canal Haulage Co., Ltd. (60,462).—This company's 
annual return was filed on February 27th, when 7 shares had been taken up out 
of a nominal capita] of £8,000 in shares, ami £7 has been received. Mort- 
gages and charges: Nil. 
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CITY NOTES. 


Bruce Peebles & Co. 


Тнв report of the directors, which is to be submitted to the sbare- 
holders at the second annual general meeting to be held at East 
Pilton, Edinburgh, to-day, shows that the.net profit for the year 
1904 amounted to £28,792, plus £354, the balance brought forward = 
£29,146. After paying preference dividend, the directors recom- 
mend a dividend of 6 per cent. per annum on the ordinary shares, 
requiring £5,706, placing to the preference shareholders’ special 
reserve fund (not less than 10 per cent. of the net profits), £2,879; 
writing off preliminary expenses, £4,000; general reserve fund 
еу increasing it to £8,000), £7,000; and carrying forward 

‚854. : 

The new works at East Pilton were completed in February, 1904, and although 
considerable dislocation in manufacturing and heavy expenses were caused by 
the removal from the old works, the change has been very beneficial, the full 
effect of which has not been reflected in the accounts under review. The 
entire expenses connected with the removal have been charged to revenue. 
The cost of the works stated in the original prospectus was estimated at £53,0C0, 


but, owing to the expansion of the business and the necessity of providing larger 
and more highly specialised plant to increase the capacity, the total expenditure 


under this head has been £98,000. The works are now equipped to deal with 


a large outpat in a кы efficient manner. During the year under review, 
in consequence of the additional capital expenditure on buildings and plant 
and the increase in the business, the directors have exercised their powers of 
creating and issuing debentures for £50,000, bearing interest at 5 per cent. per 
annum. The turnover for the past year bas been more than double that of the 
previous year, and the orders on the books of the company at the olose of the 
ear cons gorabiy exceed in amount those of the previous year. The company 
ve also seve large profitable contracts on hand for power and traction 
сошрашев The debentures and shares іп power and traction companies, 
acquired by the company in part payment of certain contracts, have been valued 
by the directors considerably under par, and they believe the valuation to 
be reasonable. Owing to the considerable increase іп the business of the com- 
pany, it is necessary and desirable that further capital should be raised. The 
shareholders will, therefore, be asked to sanction the creation of 10,000 addi- 
tional preference shares of £5 each, and 10,000 additional ordinary shares of £5 
each, and to increase the borrowing powers to the extent of £50,000. The further 
share capital will be issued as soon as post ible, but it is not intended to exercise 
the new borrowing powers meantime. 


— 


Melton Mowbray Electric Light Co. 


Тнв annual meeting of this ссшрару was held cn Monday, Mr 
W. J. New presiding. The directors, in their fifth annual report: 
stated that the number of lamps bad increased 22 per cent., the 
number of consumers now totalling 469. The public lighting con- 
tract with the local authority had again been secured for a further 
period of five years. The revenue for the year, including a balance 
of £160 brought forward, amounted to £1,376, which, after the pay- 
ment of debenture and loan interest and battery renewal charges, 
totalling £871, left a balance of £504. The directors recommended a 
dividend of 24 per cent. per annum, leaving a balance of £103 to be 
carried forward.—The report was adopted. 


National Electric Construction Co. 


Ма. B. ErzwART Barn presided at the annual meeting held last 
Friday at Winchester House. In moving the adoption of the report, 
Le said that at the last meeting he had to regret a loss of nearly 
£4,000, but he expressed a hope that there would be a more favour- 
able account to give this year, as they had several contracte in hand 
which they had every reason to believe would result in substantial 
protits. The contracts mentioned were those of Carnarvon, Holy- 
head, Bo’ness, Kildare, and the Musselburgh lighting and tramway 
order. The whole of these bad now been completed, and the result 
was, that instead of the profit and loss account showing a loss, it 
showed a very substantial profit of nearly £20,000. The Mussel- 
burgh tramways were opened in December last, and they were of 
opinion that this undertaking would become a valuable property. 
The Holyhead and Kildare contracte were completed last year to 
the satisfaction of the local authorities. The Bo'ness ard Carnarvon 
undertakings were opened last montb, and applications received 
for ent were satisfactory. He mentioned last year that they 
had also concluded contracts with Paignton, Wisbech and Basing- 
stoke, and since then they had completed an agreement with 
Ormskirk. The L.G.B. inquiries bad taken place at Basingstoke 
and Ormskirk, but they could not proceed with the contracts until 
the consent had been obtained. e revenue from free wired in- 
stallations showed a decrease. This was explained by the fact that 
they had sold a number of installations to the local authorities or 
companies with whom they had contracte. The profit on contracts 
completed and in progress had increased from £853 last year to 
£25,933 this year, that beirg the result of the various contracts 
mentioned. The reserve and depreciation allocations were £10,111 
as compared with £3,254 last year. The debit side of the account 
included a mortgage of £8,000, which they hoped to be able to 
pay off very soon. They had made a commencement with a reserve 
account (£500). The amount due to sundry creditors was large, as 
Was to be ex from the great amount of work they had in hand 
at the end of the year, but some £20,000 of that sum had been paid 
off up to date. ca had made a commencement at writing down 
the purchase of the business, and this would be increased as funds 

itted. The free-wiring installations had decreased from 
£50,817 to £40,521 as the result of the sales mentioned. They had 
written off a further £3,069 for depreciation, as they thought it 
prudent. The contracts in course of completion were this year 
£49,000 as against £19,000 last year. The board were satisfied that 
the £49,050 invested in the Musselburgh Construction Syndicate 


was worth a considerable premium. After further reference to thé 
accounts, the chairman said that the future prospects of the com- 
pany were distinctly favourable. In addition to the contracts 
already mentioned as awaiting the L.G.B.’s decision, they had just 
concluded two agreements, one for laying down an electric tramway 
in a town on the South Coast, and the other for taking over an elec- 
tric lighting and tramway order in the Midlands, both of which 
they had every reason to believe would be very profitable; they 
would occupy the company for at least the next 18 monthe. They 
also proposed to apply for powers for extension of the Musselburgh 
and district tramways along the coast, and they had applied for 
powers for making a new tramway between Edinburgh and Queens- 
ferry. The fu ut «t the company was very bright, and he congra- 
tulated the shar. holders up <n the change that had taken place during 
the year. 

The report was adopted. 

Resolutions were passed approving the dividends of 6 per cent. 
on the shares, and 14 per cent. on the vendora’ shares; also 
re-electing directors and auditors, and thanking the chairman and 
staff. з 


Swansea Improvements and Tramways Co. 


THE meeting of this company was held at Donington House on 
March 23rd, Mr. О. G. TEGETMEIER presiding. He said that so far 
as the light railway extensions were concerned, the company was 
under no obligation to take them over until they were all com- 
pleted. He was afraid the lines would remain unused, and the Cor- 
poration expenditure unproductive for probably many months to 
come. There was a portion of the extensions that could not be 
completed for some time. When that completion had been effected 
there would, he expected, be several debatable points as to the 


amount of the price; in other words, as to the "capital properly 


expended” on the construction of the lines. The company had 
informed the Corporation that on certain conditions they were pre- 
pared to take over and work the completed portions of the line as 
soon as they were ready for traffic, leaving the question of the 
amount on which rental was to be paid for future settlement. If 
the Corporation agreed, the completed portions would probably be 
opened in the next few weeks. А portion of the arrangement in 
connection with the light railway extensions was, that the company 
should take from the Corporation the electrical energy for the work- 
ing of the whole of the Morriston section of the company’s line as 
well as the Corporation extension, and that the Corporation should 
buy from the company the electrical equipment installed on the 
company’s portion. It had been agreed that the price for the latter 
item should be £6,641 10s. A satisfactory arrangement had also 
been made with the Corporation for the electrical energy which 
it was to supply the company. 


Greenock and Port Glasgow Tramways Co. 


THE report for the year 1904 states that the ontlay on the electrical 
construction account during the period amounted ќо £5,365, and 
that £3,787 had been debited for material transferred from outlays 
on old lines, making the total expenditure to December 31st last 
£186,034 11s. 4d. The total revenue for the year was £30,583, and 
the expenditure £21,359, which sum included interest rentale pay- 
able to corporation, cost of repairs and maintenance, and a provi- 
sion of £1,500 for depreciation and renewals, leaving a profit of 
£9,224. То this had to be added £2,093 brought forward from last 
account, making a total of £11,318. The directors recommend as 
follows :—For the reserve sinking fund, £1,780 ; dividend at the rate 
of 5 per cent. per annum on the preference shares, £3,500 ; dividend 
at the rate of 4 per cent. per annum on the ordinary shares, £4,600 ; 
balance to be carried forward, £1,437. The reserve sinking fund 
will then stand at £5,448. The claim in of profits by the 
Greenock Corporation was inquired into in November last by the 
inquirer appointed by the Board of Trade, whose report had since 
been made, recommending the Board of Trade to award the sum of 
£602 18s. 9d. as due to the Corporation to December 31st, 1902. 
The directors, however, took exception to certain parts of the 
report, and had requested the Board of Trade to state а case for 
the decision of the High Court on points of law. Six additional 
cars bad been purchased during the year, making a total of 36. 
The number of ers carried during the year was 6,644,388, 
as compared with 6,200,778 in 1903. The average receipts per pas- 
senger were 1'08d.,as against 1'13d. the previous year. The average 
working expenditure per passenger (apart from rentals, &c.) was 
62d. against 57d. 


Browett, Lindley & Co. 


Тип report for the year 1904 states that owing to depression in the 
engineering trade the works have been only partially employed 
during the past year; the output being less than balf the amount of 
that for 1903. A gross profit has been made upon completed work 
of £5,394, but out of this the sum of £5,272 has been spent in 
meeting expenses in connection with guarantees over extended 
periods, and a considerable amount was due to an old type of 
vernor, which has now been abandoned. Further reserves have 
made against any contingencies of a similar kind, and it is 
hoped that the loss under these heads has now been covered. An 
increased amount has been written off for depreciation, the total 
sum being £6,428, The cost of repairs has been charged to revenue. 
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The net rerult of the year’s op erat ions is a lees of £14,850, to which 
muet be added £3,593, making a total of £18,848. Severel changes 
in the management of the company have taken place since the last 
annual meeting, and in the following order:—On Jone S0tb, 1904, 
Mr. W. Stead’s connection with the company was terminated; on 
July 5th, 1904, at the invitation of all the remaining directors, Mr. 
Walter Browett rejoined tbe bosrd ; and on August 17th, 1904, Mr. 
F. C. Gibbons resumed his connection with the company, having 
been unanimously appointed sole managing director. Since Mr. 
Gibbons took up bis duties, alterations have been made in the 
personnel of the staff, which are proving beneficial. Although the 
depression in trade continues, there appear indications of a general 
improvement in the near future. The directors consider the 
company is handicapped by being builders of high-speed engines 
only, and have under consideration the manufacture of other ty pes, 
for which they have already received inquiries. It is hoped such 
additional work will have the effect of increasing the output, which 
the works are well equipped to deal with economically. 


Great Northern Telegraph Co. of Copenhagen. 


Тнв directors announce that, according to an approximate com- 
putation of the receipts and expenditure for 1904, the net receipts 
amount to £480,000, which the board of directors will propose to 
distribute about as follows :— 


Reserve and renewal fund ee Be ae oe ae . £56,000 
Pension fund of staff is s vs RN "n xs is H,000 
Remuneration to board of directors .. sis wx vs T 2,510 
Dividend equalisation fund .. 895 e: EM ne ae €38,600 

Dividend and bonus of 24 per cent. (5 per cent. of which has 
already been paid) a vs is ss 860,000 
£480,000 


Whilst the amount carried forward to 1905 will be about the same 
as was carried forward from 1903 to 1904. | 


British Insulated and Helsby Cables Co. 


THE annual meeting was held at Liverpool on 27th inst., Mr. B. K. 
Muspratt presiding, and in moving the adoption of the report, he 
said that, having regard to the continued keen competition ex- 
perienced during the year, the report would be regarded as satis. 
factory, especially when it was known that the price of rubber had 
farther increased, while the selling price of this class of goods had 
remained unaltered. The company continued to do a satisfactory 
business with all its best customers, including the great corporations 
and Government departments, and during the year it bad begun 
and completed one of the largest contracts ever placed in this 
country for cables—namely, that with the Underground Electric 
Railways Co. of London. Referring to the future, the CHAIBMAN 
remarked (says the Financial Times report) that, owing to various 
causes, there appeared to have been less inducement to municipali- 
ties to lay out capital in electrical undertakings, and there bad not 
been much activity in the promotion of companies for electrical 
purposes. That, however, was gradually passing away; money was 
easier, and the country, he thought, was generally recovering its 
prosperity, and he trusted that before long activity would be shown 
in electrical development throughout the country. 

Mr. CRANB asked why nothing had been written off the patents 
and goodwill accounts, which he regarded as the most intangible of 
all their assets. d 

The CHAIBNMAN stated that patents and good will figured in the 
assets at £246,133. He would be very glad to see the whole thing 
struck out, and very glad to see machinery depreciated even toa 
greater extent; bat they could only deal with their earnings. 

Mr. Menzies asked whether the £129,000 in the profit and loss 
account included any profit on investments. 

Mr. BABRNEB said it included interest received on investments un- 
doubtedly, but not profits on realisation of investments. When they 
sold their Australian interests they hoped to make a profit, and they 
would show it in the balance-sheet; but they жете very careful 
not to anticipate. The greater part of the £129,000 was profit on 
trading. ` 

The report was adopted. 


Perth Electric Tramways, Ltd. 


Mz. R. C. OGILvIm presided at the annual meeting held in London 
on March 23rd. He congratulated shareholders upon the progrees 
of the business, the gross receipts having increased by £7,000, of which 
nearly £6,000 was net profit. The general prospects of traffic for 
the current year were very promising, the increase up to March 17th 
being £1,280. The whole system under the original concession had 
now been completed, iand some advantageous modifications with 
regard to the original routes had been made, with the consent of the 
authorities, which would, it was hoped, still further increase the 
earning powers of the company. With regard to the probable 
effect of the competition of motor-'buses, those best qualified to 
judge were of opinion that mot r-’buses could not successfully 
compete with well-organised electrical tramway systeme, although 
under certain conditions they must become very valuable feeders." 
Bo far as Perth was concerned, although three motor-’buses had 
been introduced, tbis company’s traffic continued to increase. Tne 
board were seriously considering whether it might not be desirable 
for a suburban company to undertake future extensions, in order 
both to relieve this company from having to use its present profits 
for the purpose, and also to enable the inhabitants of the different 
suburbs who needed the extensions to contribute towards the capital 


of the proposed company and participate in the profits, The 
directors hoped that at the end of the present year they would not 
only be ina position to add still further to the reserve, but would at 
the same time be able to seriously consider the question of a 
dividend on the ordinary share capital. The concession under 
which the tramways were worked was terminable, and it was highly 
desirable, in the interests of the holders of both classes of shares, 
to establish a fund which should be available at the end of the 
term for refunding the share capital at the expiration of the con- 
cession, in about 35 years from December last. Should the very 
satisfactory rate of progress continue, the provision of such a fand 
should be made without unduly interfering with the distribation of 
the profits. The board recorded their appreciation of the services 
of Mr. Somerset and his staff in Western Australia. 


Willans & Robinson. 


THE half-yearly report to be submitted at the meeting at Oannon 
Street Hotel, on Wednesday, April 5th, reads as follows: 

“The directors regret to say that the operations of the company 
during the half-year have resulted in a loss, as regards the Rugby 
business, of £19,895, and, as regards Queen's Ferry, of £22,877, or 
£42,772 in all. It is right to point out, however, that £18,954 
represents depreciation, and that £5,127 represents the valuing 
down of sundry stocks, &c, not arising directly ont of the half- 
year's work. Тһе total of these sums, £24,081, is in the nature of a 
* book loss and does not represent actual diminution of the liquid 
assets of the company. As the debit balance brought forward 
amounted to £37,180 there is now а debit balance on the profit and 
loss account of £79,952. An endeavour bas been made, in 
accordance with & wish expressed by shareholders at the last 
meeting, to apportion certain expenses between Rugby and Queen's 
Ferry. In some respects it has only been possible to do this by 
estimation. The directors have thought it right to exercise fully as 
great prudence in the matter of depreciation as in the times when 
the affairs of the company were most prosperous. The extremely 
up favourable trade conditions of the past year, leading to a reduction 
in prices unprecedented in the history of the company, have resulted in 
a heavy loss, even in the engine-building section of the business. The 
directors are, however, glad to say that the steam turbine business 
is developing rapidly and promises to become a valuable speciality. 
A friendly arrangement has been entered into with Messrs. C. A. 
Parsons & Co., and the company has taken a licence enabling it to 
work under the patents of the Hon. С. A. Parsons. The company 
has also valuable patents of its own under which it will continue to 
work. As regards Queen's Ferry, the attempt to find a purchaser 
for the business, or even for the works, has had no success, as, in the 
present state of the trade, was perbaps to be expected. "Work was 
necessarily carried on during the half-year, though under very great 
disadvantages, in order to complete exieting contracts for boilers. 
Repeat orders, upon satisfactory terms, having resulted, the directors 
propose to continue the manufacture of tubes and boilers upon the 
present modest scale, in the hope that the business will grow to be 
self-supporting. This result may be contributed to by the steel 
manufacture, which, after being abandoned in May, 1904, was 
restarted at the beginning of the now current half-year, with every 
prospect, so far ав can be judged at present, of proving profitable. 
The directors are satisfied that it is better, under present circum- 
stances, to run the Queen’s Ferry Works than to close them. The 
directors regret to say that Mr. Т. О. Lasenby retired from the 
board last autumn on account of ill-health. Tke vacancy has not 
been filled and the board propose that the number of directors, 
raised last year to seven, be reduced to five, as before. Notice is 
given of & resolution to this effect. Mr. Robinson and Captain 
Savkey retire by rotation. Captain Sankey does not offer himself 
for re-election; Mr. Robinson is eligible and offers himself for 
re-election. 


Slough and Datchet Electrical Supply Co. 


Tan second annual meeting was held at Ohalvey recently, Mr. 
Tonman Mosley presiding. | 

The report showed that the capacity of the generating statiop was 
now 870 H.P. as compared with 510 н.р. last year, and the order had 
been given for an additional boiler of 500 m P. The capital expended 
during the year was £7,729 18s., bringing the total up to £38,982 
78. 7d. "The directors bave found it necessary to issue the remaining 
sbare capital, amounting to £15,000. During the year the equi- 
valent of 2,482 8-c.P. lamps were added, bringing the total up to 
5,608, of which 198 represented the motor power. The total 
revenue for the year was £3,011, including the sale of current in 
bulk to the Windsor Co., which amounted to £1,452. The directors 
recommended the declaration of & dividend at the rate of 3 
cent. per annum (£1,050), leaving £578 to be carried forward. 
Under the articles of association, two of the directors retire, and it 
bas been arranged that Messrs. Tonman Mosley and A. A. Somerville 
should do so on this occasion, but, being eligible, they offer them- 
selves for re-election. 


Tbe CRAIRMAN, in moving the adoption of the report, said he did 


not trink there were many electric light companies of their size, 
and in districts so far from London, that bad declared a dividend 
at so early a stage at the same rate as was recommended. He was 
bound to say that a good deal of that was due to the assistance of 
the Windsor Electrical Installation Co., of which the company was 
the child, and with which they bad a very advan па agreement. 
No charge for depreciation had been allowed for this year, as all the 
buildings and machinery were practically new. 

Tho report was adopted. “ff 
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Folkestone Electricity Supply Co. 


Тнв report for 1904 states that the equivalent of 8-0.р. lamps supplied 
had increased from 54,805 to 64,915. The revenue account shows a 
profit of £9,051, which, with tke profits on installation work, &c., 
and £302 brought forward, and after allowing for interest on 
debenture stock, dividend on preference shares and bank charges, 
&c., and carrying £1,700 to depreciation fund, makes & net balance 
for distribution, after allowing for the interim dividend at the rate 
of 4 per cent. per annum already paid, of £2,058. The directors 
recommend a dividend at the rate of 7 per cent. for the half-year 
(making 54 per cent. for the year), leaving £309 to carry forward. 
The sum of £1,557 has been written off in respect of depreciation of 
accumulators. The whole of the furtber issue of £25,000 preference 
shares offered last year, making a total issue of £50,000 preference 
shares, bas now been taken up, and an application is being made to 
the Stock Exchange for a quotation. It is proposed shortly to 
make а farther issue of 44 per cent. debenture stock, ranking with 
the £50,000 first debenture stock already issued. 


Newmarket Electric Light Co. 


TH» annual meeting was held on 20th inst., Mr. G. Н. Verrall 
presiding. During the past year 1,737 8-0.р. lamps were connected, 
making & total of 18,190 lamps. Applications for a further 728 
lamps had been received this year. The profit on tbe year’s working, 
added to £313 brought forward, amounted to £2,019, which, after 
providing for debeniure interest, £707 Os. 10d., left a balance of 

£1,312. The directors recommended that a dividend of 44 per 
cent be paid, that £250 be carried to reserve, and that £134 be 
carried forward. The chairman said that the profits for 1904 were 
less by about £444 than those of 1903, but this was wholly due to 
the difference in the wiring accounts. Jn 1903 the company had 
had & number of very profitable wiring contracte. On acoount of 
empty houses in the town, there were about 1,773 lamps which 
were connected and not in use during February. Mr. Verrall called 
attention to the Nernst lamp, by which the cost of lighting large 
buildings was reduced by 40 to 50 per cent., and said that the coat 
of light at his own residence last year had been 12 per cent. lower 
than in 1898, when he used gas. | 


~ 


Bournemouth and Poole Electricity Supply Co. 


Tum eighth ordinary general meeting of the shareholders of this 
company was held on Thursday of last week, at Moorgate Court, 
E. O., Mr. А. H. Sanderson in the chair. 
The CHAIBMAN, in proposing the adoption of the report (see 
ELECTRICAL Review, March 17th. p. 454), said there had been a 
substantial increase in the gross revenue, in the lamps applied for, 
and in the units sold. The reserve for depreciation now amounted 
to £14,365 159. 4d., being an increase of £3,500, the amount 
transferred from the premium account last year. The gross 
receipts had increased from £35,658 6s. 7d. to £40,414 4s. 6d., an 
increase of £4,755 17s. 11d. On the debit side most of the items 
showed an increase. It was only natural that there should be an 
increase ia coal and fuel, seeing that there was such a considerable 
increase in the number of units generated and sold. The repairs 
had been extremely heavy, and had been brought about largely 
by the reconstruction works which had been going on at their 
central station. It was not likely, however, that such a large 
expenditure would occur again for some time to come, and the 
current year was certain to see a marked improvement in that 
respect. It was а matter of regret that they had not been able to 
write off anything out of revenue for depreciation, but that was due 
to the fact that so much of the capital expended during the last year 
had not yet provided an adequate return. Although they proposed 
to pay 7 per cent., as against 8 per cent. on the ordinary shares, he 
would like to point out that they required an extra £1,500 
to do it. The capital they had expended last year would, 
he was assured, in due time become quite as remunerative 
as similar expenditure had in the past. Seeing that they had 
opened up entirely new areas, they could scarcely expect that 
those new mains should at this early date give a greater return than 
they bad made during the past year. With regard to the general 
progress of the company, the lamps applied for and the units told, 
the position was in every way satisfactory, and they conld again 
claim a record in both those matters. The incresse in the lamps 
applied for was equivalent to 21,051 8-C.P. lamps, as against 19,542 
for 1903. The total number of lamps applied for on December 31st 
last was 121,589, and the progress made in that direction 
since the close of the year was equally satisfactory. The units sold 
during the year in respect of lighting, power and traction amounted 
to 1,703,229 as against 1,520,002 tor 1903, being an increase of 
183,227. They had applied to the Board of Trade, with the consent 
of the local authorities concerned, in the present session of Parlia- 
ment, for a provisional order fur Wimborne and the surrounding 
areas. Should they be successful in their application, it was their 
intention to supply those areas from their existing stations in 
Bourne Valley. They had reached their limit as regarded capital 
powers, and it was proposed to increase the share capital trom 
£300,000 to £500,000 by the creation of a further 10,000 preference 
shares of £10 each and a further 10,000 ordinary shares of £10 each. 
They also proposed to increase their borrowing powers from £150,000 
to £300,000. Because they were taking those additional powers, it 
did not imply that they intended to exercise them at tbe present 
time. Asa matter of fact, there was no intention to make a further 
issue, during the current year, but, to save the necessity of calling 


another meeting, they had decided to deal with the question 
now. He was pleased to say that the Richmond company 
continued to make progress. The dividend had not been 
increased, it was true, but the position was much improved, 
and tbe figures of the balance-sheet showed all round satis actory 
progress. Looking to the whole position they had every confidence 
in the future of the undertaking. They had 95 miles of roads,in 
their area which were laid by distributing mains, exclusive of 
feeders, &с. The total number of consumers connected was over 
2,000, with a total lamp connection equivalent to 113,573 8.0.P. 
lamps, and motors with a capacity of 288 н.р. They found that 
electricity for motors was becoming increasingly popular in Bourne- 
mouth, and they had introduced a system of leasing motors out to 
customers on remunerative terms. The Christchurch tramways, 
which they would supply, would be in working order shortly, and 
that would give them a day load. 

Dr. J. A. HoskER seconded the motion, and the report was 
adopted. 

Subsequently, resolations were agreed to authorising an increase 
of the capital and in the borrowing powers of the company as indi- 
cated by the chairman. 


Mersey Railway Co. 


Tux half-yearly meeting of the shareholders of the above company 
was held on Thursday of last week, at Worcester House, Walbrook, 
Mr. James Falooner presiding. 

The ОнлтвмАн, in proposing the adoption of the report, said it 
showed that substantial progress had been made during the half- 
year, both as regarded the number of passengers carried, and the 
total receipts. ‘Lhat was very satisfactory, having regard to the fact 
that in both cases it was a comparison under electric traction. 
Last half-year they were gratified to find that the receipts then 
eompared very favourably with those of the previous six months, 
when the railway was working under steam, but it was still more 
gratifying to find that the increase continued at a greater ratio than 
that which the first six months under electric traction showed. 
That proved that the increase was not due to the novelty of the 
new method of traction, but that the great convenience of the 
railway was becoming moreand more appreciated by people who had 
to cross from one side of the river Mersey to the osner. That 
was confirmed by an examination of the statistics of the 
increase. The number of booked passengers had increased by 
504,000 in the half-year, while the season ticket receipts had 
increased by £878, equivalent to an increase of 28 per cent. Phat 
he regarded as the most satisfactory feature. The total increase in 
receipts was £4,431, which was equivalent to 12 per cent., or at tne 
rate of £8,880 per annum, which was a very substantial improve- 
ment, having regard to the volame of their general receipts. When 
they compared the figures with those of tne last half-year under 
steam working, the importance of the change which they had made 
became more pronounced. As compared with the half-year ending 
December 31st, 1902, when they were working under steam, the 
booked passengers had increased by 1,813,000, which was equivalent 
to an increase of 64 per cent., and the receipts from season tickets 
had increased by £1,395, equivalent to an increase of 53 per cent. 
The total revenue from all sources, as compared with the last half- 
year under steam, had increased by 42 per cent. That increase 


.showed in the most conclusive and striking way that they had 


adopted the right method of dealing with the problem, and had 
shown that the verdict of people who were in the habit of 
journeying between the places which the railway served, was a tatis- 
factory one in favour of their electric system. He fully recognised the 
long distance they had yet to go before they arrived at 
the position of getting ali the net revenue they had a righs 
to expect. Their working expenses had diminished ratner 
than increased, and even if the revenue were to doubie itself, tne 
expenses would not te appreciably increased. What they now 
had to do to make the company a complete success was to 
cultivate and develop the traffic. As showing the capacity of the 
railway for dealing with traffic now that it was eleciritied, it was 
interesting to look at the returns for the week ending December 
24th last, which was an excessively foggy week in Liverpool. While 
the fog was bad for the country, it was good for their railway, for 
in that week they carried 260, 431 passengers, as against their 
normal weekly number of 190,000, and their receipts amounted 10 
£2,431, as against average earnings of £1,600. ‘The whole of thar 
trafic was quite conveniently accommodated, and no strain wis 
experienced by the staff in dealing with it. That showed that thee 
was an elasticity about their system which rendered it capable (f 
dealing with any amount of traffic which might come along. With 
a view of inducing more people to travel first clasr, they baa 
reduced the fares, ‘Lheir difficulty was that their third class 
was во good that people did not seem to appreciate as largely ав 
they would like them to, the extra accommoaation whicn they 
provided in the first class, but the directure were convinced tuat 
they were on the right lines in having two classes, and that there 
was a profitable business to be done in catering for first-ciass 
passengers. 

Mr. 8. GUBNEY SHEPPARD seconded the motion, which, after some 
discussion, was adopted. 

Mr. R. br. CLanw Parsons, in proposing a resolution awarding 
the chairman 45,000 for special service rendered in connection with 
the work involved in changing the railway from steam to electric 
traction, said that the transformation had entailed an immense 
amount of personal work on the chairman, as that was the first 
ordinary gauge railway in this country which had been electrified, 
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It was true that the ordinary shareholders had not at present 
reaped any special benefit by the conversion, but it was merely a 
question of time. | 

Mr. GURNEY SHEPPARD reconded the resolution, which was 
supported by a shareholder, and carried unanimously. 


W. T. Glover & Co. 


THE report for 1904 states that the amount standing to credit of profit 
and loss account is £7,976, after adding £3,649 to reserve fund. 
The demand for goods of the classes manufactured by the company 
(especially those for home consumption) has not shown any improve- 
ment during the period under review, but rather the reverse. The 
general financial position of the company has improved, but the 
comparatively small demand above mentioned, and the severe com- 
petition existing, render it necessary for the directors to pursue a 
cautious policy. Accordingly they regret they do not yet feel 
justified in recommending the payment of a dividend. There is an 
increase in the item under the heading of investments due to pay- 
ments made during the year, to which the company was previously 
committed, and not to any extension of investmentr. The com- 
pany’s rights and easements, which were affected by the Bills pro- 
moted during the past year by the Trafford Park Estates, Ltd., and 
the Stretford Urban District Council, have been satisfactorily pro- 
tected, and the various points of contention amicably settled. A 
fund, as authorised at the last general meeting, has been created to 
indemnify the directors standing from time to time as guarantors 
for the fulfi'ment of the company's contracts. 


Bromley (Kent) Electric Light and Power Co. 


THE directors report that the progress made by the company 
during 1904 was ratiefactory, the lamp connections having increased 
from 47,030 to 56,168. The tale of current increased from £9,843 to 
£11,366. The works have been maintained in gocd order and repair, 
and during the year considerable sdditiong have again been made 
to the generating plant and mains to meet the increased demand. 
The result of the year's trading, including the balance of £35 
brought forward, and after allowing for bad and doubtful debts, 
shows a profit of £8,286, and after payment of debenture and loan 
interest, &c., amounting to £2,527, the amount available for divi- 
dend is £5,759. An interim dividend at the rate of 4 per cent. per 
annum was paid for the half-year in October, and the directors 
recommend the payment of a further dividend for the last half- 
year at the rate cf 7 per cent. per annum, making 54 per cent. for 
the year; that EI, COO be placed to the renewal reserve fund 
account; and that the expenses in connection with the new issue of 
capital, amounting to £24, be written off, leaving a balance of £85 
lle. 11d, to be carried forward to the next account. During 
the year £5,000 new debenture stcck has been issued and sub- 
scribed for. 


Buenos Ayres and Belgrano Electric Tramways Co. 
— The report fcr 1904 states that tbe total receipts were £171,365, ard 
expenditure £93,452, leaving a balance of £77,913, exclusive of the 
amount brought forward, £2,479. The following charges bave been 
made to net revenue account:—For debenture stock interest, 
£925,385; for renewale fund (thereby rait ing same to £21,000), 
£5,000 ; for amount written off capital expenditure, £4,500; to the 
credit of sinking furd for the redemption of debenture capital, 
£2,500 ; to the credit of accidents insurance fund, £500. The 6 per 
cent. dividerd on the "A" and “В” preference shares ано ba 
£50,250. The directors recommend a balance dividend of 22. 6d. 
per ebare, making 4s. per share, or 4 per cent. per annum, absorbing 
£20,000, and leaving £2,086 to be carried forward. 


Liverpool District Lighting Co.—The report for the 
year ended December 31st last states that the demand for electri- 
city continues to increase satisfactorily, the number of units sold 
during 1$04 keing 246,943, as against 187,197 in 1903, and the 
amount received £5,384, as against £4,213 fcr 1903. The number 
of lemps supplied on January lst, 1905, was 16,517, as against 


14.000 in 1803. The directors announce that through a most unfor- 


tunate and unprecedented occurrence, bad debts, principally on the 
contracting business, have made it impossible for them to declare 
any addition to the 2 per cent. interim dividend paid in August. 
The small balance of £262 is carried forward. 


Stock Exchange Notices.— The Committee has appointed 
Wednesday, April 5th, as a special settling day in Henley’s (W. T.) 
Telegraph Works Co., Ltd., further issue of 5,000 ordinary shares of 
£5 each, fully paid, Nos. 35,001 to 40,000, and has ordered same to 
be quoted in the Official List, also British Aluminium Co., Ltd. 
20,000 4 per cent. funding certificates of £5 each, Nos. 1 to 20,000 


Ingersoll-Sergeant Drill Co.—The report for 1904 
shows that a total of £44,864 was received in interest and dividends 
from the American company. The directors now recommend that а 
final dividend on the ordinary shares be paid, making 10 per cent. 
for the year, leaving £14,657 to be carried forward. 


Primitiva Gas and Electric Lighting Co.— The 
directors recommend a dividend of 6 per cent. on the ordinary 


STOOKS AND SHARES. 
Wednesday Evening. 


_Lanaous has taken the place of animation in the Stock Exchange, 


and markets are suffering from the end-of-the-quarter restraint 
which generally characterises buyers at such times, Several recent 
new issues have been rather badly cold-shouldered by the public, 
thanks to the mad rush of promoters to put all their goods in the 
window at onde, and to demand fairly high prices for them. One 
might almost doubt whether the Charing Cross or the Great 
Northern Debentare stocks would be avidly applied for now, had 
the issues been postponed. The price of both has dropped this 
week to par. c., to the price of issue, although it recovered again 
to about 4 premium for the Special Settlement, the date of which 
will be very shortly fixed. Baker Street and Waterloo Debentare 
manages to maintain itself well at 26 premium. 

With regard to other electrical railway descriptions, City and 
South London declined à to 444, but rallied again to 45, while 
Central Londons have not moved. Metropolitan Consolidated is 
still 97, and Districts 44, Great Northern and City Preferred A 
6}, land Great Northern and Piccadilly certificates 9; both these 
two last-named are £10 sbares and fully paid. East London settled 
down to 54, and Mersey Ordinary to much the same price. 

In the traction department, Anglo-Argentine Trams Ordinary rose 
à to 82, despite the flabbiness of the Argentine railway market, 
The Preference are 51. A slight rise in Auckland Debenture makes 
the middle price 106, in the neighbourhcod of which a good deal of 
business is being done. London United Debenture was bought at 
1008 the other day; the purchaser might have done better with his 
money. British Electric Traction First Debenture displays a 
point improvement, and the Second Debenture holds its 3 per cent. 
advance of & week ago. North Metropolitan Trams change hands 
at a fraction under 4, and Cape Electricos show more firmness at 155. 
It may be incidentally pointed out that the stock and shares of the 
two chief omnibus companies are both on the down grade once more. 
London General Omnibus stock stands at 1144, and Road Car shares 
at 52. The Road Car Co., of course, recently made a new issue of 
shares at £6 a piece in order to pay for important extensions in the 
company's motor-’bus services. 

After their sharp recovery, British Westinghouse Preference have 
fallen back 3 to 33, there being no confirmation of the rumour abont 
the Westinghouse amalgamating with the Armétrorg-Whitwoerth Co. 
The 4 per cent. Debenture stock is 92; British Thomron-Houston 
4% per cent. Debenture commands par. Two contradictory features 
stand out in the Industrial market. One was a firs advance in 
Babcock & Wilcox shares, the price of which rose to 43, although 
it has slipped back to 43. The other is the slump in Willans and 
Robinson Ordinary to 30s., and in the Preference to 50r., upon the 
issue of another deplorable report. If the clouds are blackest just 
before the dawn, then the company should be seeing the sunshine 
very toon. The 4 per cent. Debenture stock is quoted at the wide 
range of 75—80. 

Only Great Northerns have improved in the Telegraph section, 
and they rose no less than 3 to 39, or £6 a share jump in a 
fortnight. The resson is to te found in the almost sensationally 
good dividend just declared. Other Telegraph detcriptions, if not 
depressed, are certainly dull, in company with investment securities 
all round the Stock Exchange. Werterns fell 4 to 14, Eastern 
Extensions ł to 143, and, Anglo “А a full point to 16, this last 
on profit-taking by gamblers who bad bought lower down. Eastern 
Telegraph Ordinary moved down 1 per cent., and West India 
Second Preference shares shaded off to 83, and the Ordinary to ў, 
but the Trust varieties remained firm. Telephone issues also 
weakened, National Deferred and Preferred stccks losing 4 each, 
and United River Plate shares 3, at 104, 110 and 74 respectively. 
On balance it will be observed that the changes are very slender. 

Somewhat similar remasks apply to the electricity supply group. 
People are not investing their money on this side of the last day of 
March, but that markets will recover next month is considered more 
certain than that Oxford will win the Boat Race. City Lights, 
Kensington, Metropolitan, Westminster, and Bt. James“ Ordinary, 
all lost 58. to 10r. each in price. The unanimous nature of the fall 
suggests precautionary marking-down by the dealers rather {han 
any particular pressure to realise on the part of holders. The 
solitary rise in Electric Lighting shares is secured by Urban Pre- 
ference, which at 53 are +; better on the week. Holders of the 
metropolitan companies’ shares are fidgetting with uneasiness over 
the new Electric Power Bill, and business being as restricted as it 
is, this nervousness finds ready reflection in quotations. 


Eastern Telegraph Co.—The directors have declared 
an interim di ри ee ordinary stock for the 
quarter ending December 31st, 1904. 
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Buriness done 


Btook Closin Closin 
Present ` or | Dividends tor the last Е 3 week ende4 
AMB Quotation: Quotations : 
ише ка xr dn three years, March 23nd. | March 20h. March 2th, 
1903. 1908. | 1904. ниен Lowest 
и African Direct ph, 4 % Debs. M E в ке 0 «s m e pa er 85 
e ''6 shares, Nos. 1 to 000 ee ee ee ео 9 ыы Du = 24 s se 
119, 00 |. Do. do. B% Debs., Nos, 1 to 1280 Red. s .. | 100 x $5 : 70 — 15 71 — 76 75 73 
188,840 | Anglo-American Telegraph ..  .. e. co. o.  ..|ftck | 00/6 | 618. 23% (2 — 64 61 — 63 (3j 02 
8,105,680 Do. do, do. 6 Д um FN ae ro ‚‚ | Stock 6 6% 54% 108 —109 108 —109 103 108 
2, 108, 580 Do. do. do. De erred ee ee ee oe ee Stock 1 е 28. N il 164 =, 178 155— 164 174 И | 4 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. .. .. os 0€ 5 6 7% T — 64 6й— бА ws — 
pé Commercial Cable ee ee ee ee ee es $100 8 ee eM —<40 n —210 т oe 
, Do. do, Sterling 500 year 4 & Deb, Stock Red, „Stock 2 Ө vs — 100 8 —100 991 ss 
16,000 Cuba Telegra h ee oe ee ee ee ee ee eo ee 10 6 m 9i 8i1— 91 ae oe 
igen Dir Do. » 10 Pret, ee ee ee ee ee oe ee 10 ч% % ee 11 — 19 Ею p? » ee 
, ect Spanish Telegraph, Mp - is n a E 5 ss "n oe — 1— * 25 к 
6,000 Do. do. Oum. Prein. г, 6 is is — 9 - 9 p d 
000 Do. do. ü Debe. 21 w ‘ag 8 д 60 d 5 5 101 — 103%, 101 — 108 = v 
60,7101 | Direct United States Cable ix 20 8% | 8% S 119 — 114 118 - 11} 11g 114 
78,600 | Direct West India 8 % Reg. Deb., within Nos. 1 to 1,900, Red. 100 = .. oe 100 —io4 100 —102 (e - 
4,000,000 | Eastein — k Le 4. oo s. eo. Stock | 7% |79% is 145 —143 141 —147 1469 | 140 
1,965,565 8 i Stock ee ee ee 100 ae Y 92 == Ut 62 T 14 92 EN 
1,584,645 Do: 4 Mort. Deb. Stock Red. eo eo ee oe Stock Өө ы 107 —109 107 —109 1031 108 
880,000 | Eastern Extension, Australasia, and China Telegraph „ | 10 7% | 7% 144— 15 l4g— lii 144 140, 
830,000 Do, 4 % Deb. Stock vs Stock | .. i 28 105 —107 105 —167 1064 1054 
880,000 | Eastern & South Асаш Tele. 496 18 ‚рь, Nos. 1 to 8,000, red . 1900 | 100 ws ay Өр 100 —102 100 —102 we Зи 
00.0001 | теа and K ROE. Мот, be. (Mauritius Sub.) 1 to 8,000 95 25 к | 100 —108 101 —163 | 
180, Globe Telegraph and ss e» s ЕН 92 10 |#3167*| 64% ice 102 — 11 107— 11 103% 104 
Do, do. Pref. ee ee ee ee ee 10 oe oe ee 118 — 143 143 — lig li; 14ү'; 
180.000 | Great Northern Telegraph, P Copenhagen 10 194% |15% | 24 ©, 854 — 864 BH — 40 8- 355 
60,600 | { Halifax and Bermudas Cable, 4$ % lst Mort, Debe, within Nos. | 100 " 7 i 100 —102 100 —102 г К 
17,000 | Indo-European Telegraph ч T ee ee à - ví 26 10% | 10% T 47 — 49 47 — 49 
72,680 | Monte Video Telephone Co., Ltd., Ота. .. — .. os 1 8% | 8% = H- 5 .. 
1,988,888 | National Telephone, Pref. BIoooukn . ee | 100 6% | 6 6% | No —111 1094 —1102xd | 1104 | 109 
1,966,667 Do. o. Def. Stock vs es vs T ee . | 100 44 6 5 103 — 1054 103 - 105 xd | 1044 103$ 
16,000 Do. do. 6% Сот, Ist Pref. .. .. cc co o 10 6 6 6 9 124 — 124 124 — 13: xd ИА v 
15,000 Do. do, 6 % Cum. 2nd Pref. .. oe 96 10 6 6 6 9% 12 — 18 lz — 18 xd x ts 
8,950,000 Do. do. 6 Non-cum. Brd. P:zet., 1 10 250,000 eo вө 5 6 b РАС, 5% = 653 51 — ғЕха 5 5 54 
000,000! Do. do, * Deb. Stock Red. as is A .. | Stook | 84 84 4% 100 - 102 100 - 102 100; 100 
689,598 Do. do. Deb. Stock Red. ate ie 100 4 4 " 104 —106 1014 —1054 104: 1034 
179,818 | Oriental Telephone i Elec. A 1 16 171,504, fully paid 4^ ca 1 6% | 6% ц- 1i 11— 19 Ä .. 
50,000 Do. O. do. didi m. Pref, m ee 1 ee oe 17 3a— 174 1,3,- lye oe 
100,000 Pacific and. European Tei., 4% Guar, "Бере, 1t 1,000 эз ..| 100 T oe T 99 - 102 99 —162 А 
11,889! Reuter's oe -00 ee ee ee ee oe ee 8 b 96 ее ese 74 — 71 74 — 7 
8,808 Eubmarine Cables Trost oe oe ee oe ee ee 0 Cert, ee ee ii 125 —125 125 —128 ee 
68,000 | United River Plate Telephone zs T б 1 96 - 14 — И 7— 7 - Р 
40,000 Do. do. 5 % Cum. Pret., Nos. 1 во 40,000 ‚ө б s ws s 5 — 5 5 — ^ 6} 
179,941 Do. do. 6% Debs. ee ee 0 te ee Stock ee eo ee 107 —109 167 —1C9 oe ee 
5,809] | West African Telegraph, Shares ae ө 10 3 96 4 96 es 8 — a 8— t$ s 995 
‚008 | West Coast of America, 1 to 80,000 and 58, 001 to 58,008 > 24 ac we T 2— N oe ; 
000 | West Coast of — Wi Debe., 1801 600 guar. by Bras, Sub. Tel, 100 as és vs 100 —102 100 —102 РА 25 
967,980! Venom п Telegraph, L a 208, 1 to 907,990 oe mx. us 10 7% | 1% m 14 — 144 131— 14 140, | ISR 
95,000 Dele, in and шч е, 1906 ae ee [37 100 ee ee há 101 —103 101 —108 me 
600,000! - Do 5 do. 4 4 Dab. - өө es Sx 100 "m aa ж Ea 108 —И5 103 AN 
88,891 est an E pe ee ee ee ee 10 ee ee = 14 — ti =. 
64,668 Do, do, do, 6 % Oum. 1st Pref, ER вә 10 as 5% 1 — 9 Bà— 9 ua 
4,660 Do, do, do, 6 % Cum. 2nd Pref. ae - 10 os T — RN 3 — 8} : 
86,0001 o. do. А 5 % Debs., Nos. 1 to 1,800 ..| 100 as a A 108 —1C5 168 —1С5 


20,000 British Aluminium 7 €, Cum. Pret. ee eo oe oe ee oe 5 ee ee oe 
10,000 Do. do. "А" 6 Cum. Pref. ee ee ee ee ec 6 ee es ee 
800,000! Do. do. 596 lat ort. Deb, Stock Red, ee ве ee Stock ee es + 
100,000 | British Electric Traction $5 "T РИ s vs oe vá 10 8 96 э vs 
100,000 Do. do 6 % Cum. Pref. . 2x ie 10 ae - 
600,0u02 Do, до, 5 % Perpetnal Dehenture Stock "> ee Stock v ss "T 
Do. do. 43% and Deb. Stock Rede. os . | 100 ps us 6 
100,000 | Brisish Insulated and Heleb Cables T as E s os 6 10 96 8% 8 X 
100,000 Do, 2 6% um. Pref, ee ee ee ee : 6 oe ee oe i 
50,000 Do. 44% 1st Mort. Deb. Red. ee ee ee 100 ee ee ee 101 —104 101 —104 
50,000 : Broveit, Lindley & Co, Ога... o. ke гааг v el ШІ zs 205 2s — i 14— n 
50,000 Do. do. 6% Cum. Fre. | 4l es 35 i 148 to 1 14/6 to 15, 
106,781 Brush Electrical Engineering, ores 1 to 105,731 .. $4 ew. w 9 Nil Nii T — 3 1 
150,000 Do. рош: 6 & Prell. 2 6 96 6% : 14— 2 14— 2 
196,000: Do. до, P PU rob. Stock . oe oe Stock oe ee 94 — tb 92 — #5 
125,000? Do. T be Gnd Deb. BW .. e. | Stock ee T 29 79 — t2 19 — 62 
86,000 Callender's Oable Construction à 8 Ё vis АА oe ee Б 16 % | 154% 1t — 15 11 — li4 
40,000 Do. do. ег 5 ee ee t3— 5 E5 — 53 
90,000. Do. do. ne A % 16% dU MG = Deb. Stock Red. | Stock sè ae ee 106 —108 176 —10 
194,098 , 4 96 "Pret. Stock oe ee te oe @e ) itock 4 4 ee 101 —1038 1 141 —103 
(04.908 Do. a Det. do. ee oe oe ee Фе Stock 4 4 кз — 8 83 — *6 
1,980,000 | City and South London Railway és $e. „„ - ee e» Stack 8} 94 280 41) — 453 98 45 
do Orompion а Co. 8 15 gis on E. B 6 * "s кт 24— 25 zÀ— 2 
А st Mort. Rog. «4. %О of , 80 "E = a 
100,009 | { $01 to 11,0C0 of £60 red, „ L E ms 93 — 98 
99,981] | Каӣізор & Swan United Elec, Lighs, "A " shares, £3 рма, 1 to 99 ,90,| 116 Nu ux se 
17,189 Do. do. % A, ** shares, 01—017,189 .. is. | 8 Nil - is 
814,09 N Do. do, 4 96 Dob. Stoox Red. 100, ve z 225 
100,000 Do. do. dr sin Deb. Stock Prov. Certs, all pd. 100. a - 
113,100 lectric Conair ootia 1 60 112, „ 5 | 6% 4% 
8,890 | Do, 1% Cam. Prel, 1 10 81,80 ра .. К ; 
62600: | Do. de Porp. 1st Mors, Deb, Stock >; Stoch. is Es 
26,000 | General Electric Co. wo ), 6 % Cum. Pref, € T ae А 10. c 6% РР we 
900,000 Do. do. 4 Mort. Deb. ee ee es в Stock ees ee е е 
800,000 | Henley's (W. Т.) Telegraph Works, Ord. .. ee oe ee è c6 Ю 9% 15 „ |15 < 124— 13 xd 124 - 13 xd 
Do. do o. се v 9 d "T xw RA E 9&— 8 cg Cy 
45,900 Do. ort, Deb. Stock m .. 3900 i ^ .. 34 109 au Y |! 111 
60,000 Indis-Bubbar, S & Telegraph Works РА - 10 A0 96 Sa Ag; (6 — 17 16 — 17 
yc Li rm м do. ne do. 4% is. Mort. Deb. 100, x Ву v 101—103 100 —103 > 
, тегроо ver. Way, rd. .. ee ее ee в 3 18% 1 з 811— 81 9 4 — 213 
10,00 Do. do, Pref, £10 pid: "e" T © 10_\ ә ges г м 92 Н ar | 
87,860 ‘Telegra Ocnstrnction and Mainteaance.. 12, | O% | 0% | 16% 35 — 33 xd 36 — 88 xd 
160,000! 4 96 Deb. Bds., Nos. 1 to 1, 600. Bed. 100 v: z: Im —106 103 —105 
640,000! Waterloo & City Retiway, Ord, Brock oe өө oe 90 (00 8% BAX 34% 92 — 91 92 — 91 


* From Manchester Share I ist 


* A period of nine months. 1 Quotations on Liverpool Btcok.Exchapge, 1 Unless otherwise stated all shares are ‘vlly paid. 


Bank rate of discount 24 per cent. (March 9th, 1005) 
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SHARE LIST OF ELEOTRICAL OOMPANIEBS (continued).— ELECTRICITY SUPPLY COMPANIES. 


— 


| 
| 
Mersey Railway .. | 


] i і 


* Compared with the corresponding period of 1904. 


! 


t Includes horse and other receipts. 


, Btock | Closing Business aor. e 
F resent NAME, or аср жыйы Quotations : Quotations week ended 
: Bbare March 22nd. Mar. 29th. | Mar. 29th. 1906. 
n 1902. 1908 1904, Highest , Lowest 
90,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 90,000 .. 6 8% |10% 10%] 1 1 10 — 11 10i | z 
30,000 Do. do. Cum. Prell. 6 EN is Ў 10 — 104 10 — 104 T T 
960,000 | Central 8 Supply 4 Guar. Deb. Stock n es es ..| 100 xx КЕ - 105 —1C8 105 —1C8 . 
50,000 Cor oss and Strand Electricit y Supply . б 10 % 8% 8 8 — 8 — 4 вд bre 
70,000 do. Cum. Pref, . е 6 ee ee ee 64— 6 54 ы 
40,000 Do. do, " Cit Undertaking " 4 bum: Pref. ee b ee ee oe 5 -— t 5 — H - oh ee 
40,000 do. 1908 DM RAM XN WE P Ж 5 — 83 5— f 57% Ä 
950,000 Do. do. 4% Deb. Stock Red. sa wo, жа | 100 » "E e! 165 —107 106 —107 ja - 
44,486 |*Chelsea Electricity Supply, Ord.  .. wet. ы уз 6 44% 53% 6% 61— 62 — "i 6$ 
150,000: до. Deb. Stock Red. ce €. | Stock és " а 109 —111 109 —111 2 ee 
10,006 | City of London Electric лип, Ота. Ae 0010, 595 ae as 10 5 5 6%, 114— 1? 11 — 12 xd d ZH 
40,000 Do. Cum. et., 1 to 4 ee ee 10 ee ee | ee 174 — 14 184— 14 xd d 13 à lly 
400,000! à 6 Deb. Stock, Scrip. Se at 116) all paid. i ds ME, MES 193 —127 198 —127 - oe 
800,000 Do. 44% and Deb. Stock, Prov. Certs., all paid .. <. | 100 » EN 7 103 —105 108 —1C6 Ў T 
40,000 | County of London Electric Lighting, Ота, 1—40,000 vs 10 4% | 4% 43% 94— 10 94— 10 9E 
90,000 Do. до, до. 6% Pref., 40, 001—606 ee 10 es ee ee 12} — 121 121 mem 123 se ee 
400,000! Do. do. 43% Deb. BEER 2 27 100. —113 110—118 T s: 
250, 000 Do. do. 44% 2nd Deb. Боск .. «s es .. | Stock ss "M 104 —106 101 —106 106} 105 
70,000 | Edmundson's Electric Corporation, Ord, Shares Кел wes Му 5 1% | 79$ ^. 6à— 6g 6à— 68 Bra 645 
70,000 Do. do, 9, Com. Pret. ` F 61 63 6i— 6 d'| & 
800, 00C 1 Do. 4518 Ist Mort. Deb. Stock ee 100 eo ee ee 106 —108 106 —108 Oa oe 
91,000 | Kensington and ава Elec E 6 |10% | 12% | 12 % 123 — 183 19 — 13 n 2 
„000 до. do. 4 oh Debenture Stock . | Stock is së ; 102 —104 102 —104 1 1034 
110,000 | London Electric Bu Лу Corporation, Limited, Ord. es oe 8 oe ee 8% 25,— 214 23— 8 we . 
49,840 Do. do. 6 96 Pref. 6 ee es ee ài 6 6 os ee 
350,000! Do. do. do. 4 % let Mort. Deb. Stock Red | Stock M vs ap 9) —101 99 —101 a A 
100,000 | Metropolitan Eleotri» Supply, 1 to 100,000. ‚ә 10 1196 82% |10% 19j— 1Hjxd "n- lM xd 18 18 
1,106 Do. do. 44% Cum. Pref. 1—71,106, £8 paid .. b x: дз н bi — bi b8— El 51 z 
$90,000! Do. do. 430% lst Mort. Deb. Stock ae on va T 90 РЕ 110 —115 110 —115 T ee 
450,000! Do. do. N Mort. Deb. Stock Ned ео ee Stock ee ee eo 07 — 93 67 — 99 es Ы 
250,000 | Midland Electric Corporation, 44 % 1st Mort. Deb. 100 ee „ 99 —101 99 — 101 99i 99i 
10,862 | Nowun нш Electric Lighting oh. X5 — 10 6 % 6% 7 9 144— 164xd 14à— 104 z — 
59,000 do. 4% 1st Mort. Deb. — ..  .. 100 " vs е 102 —104 102 —104 aD s 
40,000 | 8t. Jäme and Pall Mall Electric 3 Light, Ord a pe Б | 144% | 144% 1425 14 — 14 134 — 144 14} 13j 
20, Do. do. ТФ Pref, 90,061 to 40,080 6 ee ee eo 81— R е3 — 87 ee ee 
150,000! Do. do. Deb. Stock Red. | 100 = e ёо 98 —100 98 —100 ЕА а4 
19,000 | Smithficld Markets Electric Е Ота. 3 OP 6 3% | 496 —— 28— BÀ 94— 3h ee oe 
60,000 Do. do. do. 4 % Deb. Stook ee ee Stock ee ae oe — R8 79 — 83 ve ae 
65,000 | South London Eleotricity apply, Ord. К " is ee b A 1196 | 8% 4 — 4}xd 9j— 4}xd 1772 4 
100,000 South Metropolitan Electrio Light and Power (Ord. T s ae 1 ёв Se Co Qus 1 — 1 А ee 
60, (Late Blackheath and Greenwich [5 % Pref. . 1 T T | is 18— 1/„ха li— xd 1$ 925 
100,000 Dist. E.L.Co.) 44% 181 Deb. Stock | 100 Е й sor: 107—110 107 —110 dcs 
B0,000 — Urban Electric Bupply, Ота. ә» e vs s 5 | .. zw. ch t» 51— б 55ß.— 6,5, i 
80,000 Do. 6% Cum. Pret. ee ee ee 5 ee se | ee be 51 5 = 5,5 57a ee 
200,000 Do. de 44% 1st Mort. Deb. Stock Red 20 А 100 a ү 106 —-108 106 —108 i - 
110.000 | Westminster Electric Supply, "E vs T ee ee 5 12% | 18% 14% 123-1 12 — 18 124 12% 
98,141 | Do. do. 6% Cum. Pref t. ee ee ee ee b i ee °» ee tł == е1-— 64 86:4 654 
| i | 
* Subject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
ГА 
n MM TRAMWAY AND RAILWAY TRAFFIO RETURNS. 
А | | 
Fort- ! Receipts for | No. ` | Fort- Receipts for | No. ; 
Locality. night | the i of Total to date Miles Locality. night the of | Total to date. ер 
ended. fortnight. wks. ореп. ended. fortnight. ks. pen: 
n x 1 
| | | 
| 2 £* 2 £* * | £ | РҮ 2 ЬЫ N 
Aberdeen Mar. 25 2,170 — 40 13 | 51,391 + 5,695... a Cardiff Mar.18 8,769 + 168 0 100.08 + 2.170 
Ayr .. „ 25 з + 18 15 | 12,901 + 6641 ..  .. Carlisle „ "hw. 5 21 — 16 12 1.7141 — 24. 
Bath .. к. уу 8 1,034 4 49 10 5.298 + 517 127 Chatham and Dist. „ 23 1,255 T 270 12 6,826 + 900 98 + 8 
Birkenhead . «28 1,957 61 53,041 — 94" 195 .. Colchester ved qr ua 313 b 84 7,494 as 18 75 
Blackburn ae - E Е 134 К Cork „% W 860 + 69 11 4,916 + 205 99 , 
Blackpool .. „ 23 77 + 189 31 — 474317 4 69:2 ti .. {Darlington . „ 18 1181 4: ' 8000 us 87 24. 
#4 —F lectw' 4 » 95 £H + 13 12 2.275 — 59 : Darwen » 24 44 4 27 51 1,521 — 40 43 .. 
— Lytham „ v4 351 + 25 21 2.791 . : Dundee „ 22 1,50: + 39 $a T P Мо 
Bolton | „ 26 8,5 + 858 52 9.72 + 156 ww ö Dover „ 18 170 — 4 11 1:92 — 89 5 
Bournemouth „ 22 2.015 + 234 54 53,063 2 10:15. .. Dublin „ 24, 9,872 e 5522 62,405 + 980 48 +1 
Brad ford Feb. 23 7,494 + 557 207.010 + 29.7 8 64 Eust Ham „. 25 1.502 + 268 51 36,059 + 2,199 A 
Brighton Mar. 26 1.691 + 242 51 19,523 е 93 Glasgow „ 25 19,57 42,42 424 (610,916 + 81,677 te +4 
Bristol TUE H 9,210 + 110 » Е Gloucester .. Б „ 2i 443 us 46 18,204 8 
| Halifax А ер» 22 2,613 + 156 51 72,389 + 5,510 34 N 23 
| | Huddersfield ` „ 25 2,43 + 230 51 6,295 44.522 lé 
i; ' i Hull .. . |.» 25 4:52 4 292 51 111,190 411,672 18 : 
Brit. Elec. Trao. Co. | | | + Ilford Feb. 25 810 + 9 474 20,845 -+ 1,050. .. 
| Ilkeston Mar. 22 24 '— 81 51 | 6,653 e 35 
Airdrie Mar. 17 39) + 26 11 ; 39,25 — 5 Ipswich „ 25 702.4 50 51 | 23,038 fe 103 
Barnsley .. „ 17 820 + 17 „ , 1,642 | + 51 | Isle of Thanet „ 25 607 + 62 12 2,937 + 216 
Barrow А „ 17 398 + 142 „ 1.982 + 295 Kirkcaldy  .. ‚„ 22 406 + 23 da. | "^ А m тз 
Birmingham (City). „ 17 211.209 4 1,080 se (57,666 + 2,878 Lan'kshire Trm. Co. » 23 1.267 | 171 12 7,542 689 8:66 .. 
Birmingham (Mid) „„ 17 13.45 + 5 6 , | "18,126 4 2,261 | Leeds.. . - „ 25 11.020 + 931 52 | 295,273 418,052 Mao + 83 
Devonport „ 17 825 - (9 „ 14,706 — 209 | Leicester „ 25 33.866 12 21,488 © „ ata 
Dudley—Sto’ rb'ge | „ 17) 1,548.4 121 „, , 013 p* WM... Liverpool „ 18 | 19.012 4, 676 11 107, 00 |+ 4483 108... 
Gateshead.. бозу Bd | 1,770 — 97 „, 9.386 305 L. C. C. „ 11 21783 75,514 | 494 ' 625,752 +139,742 471 '- 13 
Gravesend, N' fleet vw 17 391 — 47 | з 2,012 — ; £H i Lowestoft „ 25 246 11.. NE E: bs 
Gr'n'k, Pt. Glsgw | » 17 1,085 + 186, „ 5,00. +. 695 Manchester „ 25 24,392 +2, 725 51 618,295 ! 190,640 MEE AM 
Hartlepool Tae ae OE 500 + 21 „, 2,602 — 11 Newcastle „ 25 7.120 4 221 med TRES "P CE ee 
Kidderminster „ 17) 181 — 12 pn 977 — 26 | Newport „ 25 1 1051,49 202 25 12.681 + 1,756 143 + 14 
Merthyr „„ gn 1 87% BY „ | 1,869 ,— 120 Oldham „ 24 2.498 * 931 52 ' 65,554 | 6,29) 223 5 
Metropolitan T 17 13.715 71,407 т 20.397 4 8,723 Plymouth . Es td „ se T 
Middleton.. „ 17, 59 33 „ 2.787 + 136 | Portsmouth. „ 25 | 5,181 (+ 377 52 94,400 |+ 6,874 143. 
Oldham — Ashton „ 17 1,000 38 „ 5,238 4 н Reading „ 23 1.165 + 107 | 61 31,982 bs 19:32 
Peter borough „ vi 111 — 10 „ 1,057 — 67 Rochdale ыл, age ЭП 931 + 728 52 | 14,547 .. 147®&6 10°2 
Poole i 17) 459 — 48 , 2,340 — 80 | Salford Ем а 20 7.971 + 664 50 | 203,373 [+ 102,571 80 
Potteries » 17 9.960 — 72 | AE | 17,565 + 450 | Scarborough е » 18 70: 4 11 734 Eee. OE 
Rothesay .. » 17 8 Biy 480 + 37 | Shefield — .. — ..; „ 20 9,310 E 618 | 52 940, 566 ＋ 8,214 843 + 1 
Sheerness.. „ 15 | 121 + 31 „ 578 + 105 ез» Southampton „ 3g dO 828 4 12 50 47,388 — 2,666 
Southport » 17 464+ 13 „ 2,147 — 10 | Southend-on-Sea . „ 22 191 р 60.951 17.071 + 1,666 64 
South Staffs. „ 17 1з — 80 „ 6.952 — 43 : Stockport „ 24 907 + 155 51 27,307 + 8,785 114 +1 
Swansea .. .. „ 17 1.033 + 177 » 4,983 | + 176 Sunderland 4, 2b. 1,144 + 80 50 (2,4.5 12456 21 ril 
‘Taunton „ 17 89 — „ 434 — 57 | Tyneside » 22; 786 + 132 12 3,298 +: (90 .. .. 
Tynemouth „ cd 85 — 48 „ 1831 — 810 .. Warrington v „ 16 391 + 26 50 15.925 Ер 74 
Weston-s-Mare . „ 15 57 4 6 „ 225 +4 11 West Ham .. .. „ £8 2,314 Б 55,"03 ; 978 .. 
E A р. „ 17 704 * 35 „ 3.662 T 180 Wolverhampton „ 22 1,42) + 410 51 35,799 А EA 
Worcester. » SI 632 + 71 „ 2,711 4 734 ` 
Wrexham. 5h d 195 + Sg us 1.0.5 — 25 
Yorks. Wool. Dist. er. 17 1,141 + 132 „ 5,949 4 663 | | : 
í Cen. London Riy. Mar, 25 14095 — 247 12 - 6189 + 9018 6 .. 
! City & S. Lon. Rly. ry 26 5,711 412 18 35, 901 — 2,503. ( 
i Dublin-Lucan Rly. „ 24 211 + 17 . 12 1.132 +, 32 77 
Burnley . Mar.?6 9.075 + 300 .. T G. N. and City Rly » 95 3.203 +1,22 12 19,256 - T ә. 
Burton-on-Trent .. „ 20 515 + 45 513 17213 Ri .. L'pool Overh'd Riy.; „ 26 3.027 — 87 12 19,096 — 691 667. 
Bury .. E Я Е $5 - P . $e „ 25 9,336 + 207 12 19,079 + 1,295 43 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING FEBRUARY, 1905. 


THE tabulated figures given below are based upon the official 
retarns of electrical exports and imports for the month of February. 
From their detailed nature we anticipate that they will prove of 
value to those engaged in the electrical industry in Great 
Britain, and that they will also furnish an approximate index not 
only of the state of the electrical trades, but also in many 
cases of the nature and origin of our competitors’ trade, and 
of the character of the possible trade to any country, for export 
purposes. The British exporter can, їп fact, see, in concise form, 
the possible trade centres of interest to him individually ia 
any part of the world. 

The import figares convey some idea of the extent to 
which we depend upon Scandinavia for telephone requisites. 
From this locality we imported daring the month of February 
some £13,500 worth of such material. 


imported into this country, is especially noticeable. Oa the other 
hand, Japan, India and New Zzaland were our prominent customers 
during the month in question. 

In reading the imports table, it should be noted that 
the countries exporting are not necessarily tbe countries of 
origin, which explains to a great extent the absence of such 
countries as Switzerland, Italy and Austria; ia the same way 
the final destination, in the case of certain European countries 
mentioned in the export section, is not necessarily the country 
of entry. 

As explained in the foot-note to-the table, the first and third 
columns unavoidably contain considerable amounts for goods, 


. otherwis» unspecified; it is also obvious that much electrical mate- 


The United States, with £16,000 worth ol electrical machinery 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


rial is both exported and imported under euch classifications as 
hardware, · earthenware, glass, lead, zinc, iroa-wire, &¢., and for 
that reason does not appear iu the table below. 


Е | | 2 | ; | i E qi Bo 
Po hr, Shae. de ou 322 P EL 
£s | 28 | žog] „ Ẹ | iH 222 $s | 29 
Country receiving exports and importing. бең СУ 2 5 CE. 5 B9 | 8 as BRO, 22 ж © 
3 „% pes] = о 8 o | $8 4 | feo! $58 | E32 
=e | EE | 3| 8 | 38 | 8 | EB | 2 | е $g | E 
| ge 32 124, 2 | 28 „ | $3 | 3 32 3 БЕ 
| | HB Oe a ME So 
| С | £ | & | & s £ £ к « & 4 
Russis, erect Norway aud Denmark... T 161; 189 52 50 32 269 he 3 | 5,136 47 wes 
Germany St эю XP. ОО 0 27 | w 25 40. .. 60 120 35 4 
Netherlands... 42 251 318. ui 10| ... >» ОТ мы 
Java, Datch Borneo and Dutoh Indies . + - те 168, 56 . 5 ә jos * 
Belgium lins m iis " 150 21 46 ! 30 ы 922 2 és ИШ е 
France n " 420 " 178 | 3. 147 242 181, .. A 52 K 
Portuga), Madeira, and Portuguese Africa a 25 85 19 "T .. | 985 MU T uu 46 $us voy 
Spain апа xax Te Isles or is 45 26 8 8 155 58 6 Bis 3 1,950 " 
Babe n Eu ee oe 90 „ I8 E 5 з з. 
reece 0 0 eee ee е ee 1 | eee TS | wos ese "TT T eee " 
Cape of Good Hope... ш . . 923 1,857 564 94 438 | 1,002, 1.352 96 167 1,039 
Balgaria and Turkey san ж ШЫ жа желд EDS 41 рр lis - ue b x 
China and Siam . e ose o 05e 612 — 114 65 229 873 „ 142 7 170 
Egypt... е o 460 222 36 86 . 321 (04), 2 Io n P 
Japan ; sts 2,239 2,781 383 | .. ' 216 | 6673 | .. T 968 . s 
U. S. A., Philippines and Cuba ET ! 108  .. ' .. 35 | 83 | 549 .. e " Ж А 
Mexico, Ban Mbit Peru and Urugusy 32e. | 269 | T roe 2 ee ae - e 
Obili.. | 17 156 181 25 ! 8 vss .. 20 iss 2 
Brasil... ш! 7 111 зз . 89s 72 3 EM X. NM 
Argentine ... 1.860 1,569] 95 124 200 1.644 72; .. 30 70 . 
Channel Isles, Gibraitar and Malta 140 34! 189 | 66 35 3822. 3 „ 
British West Africa and St. Helena 33, 19 | 14 | .. 133 | i 208 | 5 i 98 E ES 
Natal.. m n 1468 509 1,166 156 121 1,709 2,607 8 114 51 0 
India... 152 5.516 1,971 1792 | 368 | 740 2,838 129 | 170 560 839 348 
Barmah 16! 22 23 7 2133 100 
Ceylon 183 285 227 4234 3 41 31 . 
Zanzibar, British East Africa andiMauritius n Bs 98 3 p en эмт 17 10 9 — е 
Straits Settlements А "T us 25 48 190 19 460 152 B iun 15 . 2, 100 
Hong Kong ... 84 167 138 bis T 108 по 6 311 К 
West Australia 186 361 618 121 94 113 48 3 Pat 8 18 
South Australia 254 Sek te Wes keds o. A 8 T e T T 
Victoria Р xi 101 2,391 | 128 | 5 .. , 4102. 52 3 vn є 
New Soath Wales .. 493 211 73 546 6 1,703 E е 5 jos 
5 5 "m » s n з 26 36 2,912 7 
Tasma ; ee CT 28 ee 34 m ue UN E" Edi 
New Zealand 190 1917 3044 95 5,814 5. 12 
British West Indies and British Guiana! 13 hh 24 81 - 244 к 7 У 
Canada sa ws | 50 66 185 29 501 . ua ; 
| | | ‘ ig 
d EN Total .. £16,042 15,98 7,709 2,127 4,096 28812 4.649 404 10,722 6643 3,265 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
src dS MM IP M a LINE ML DONNA Е 
Various countries, mainly as above. | 1,197 1 372 | 14 | 7,009 10 | 32 1,687 100 
Registered Imports into t the United Kingdom of Electrical Goods from all Countries. 
Russia, Sweden, BENE and Denmark... vas T 82 | ! 20 n 2.499 : 9 — ,19,471 ; 
Germany T T - .. ` 6,005 1,957 ` 596 145 | 2,208, £41 290 | 1,639 e Г 
Holland id. м чә T Dos н | 2 | | oe oe 2310 | Шш " i 
Belgium eee 960 ee oe * | * eee . 
France ? As ve . 6,071 2,007 di 854 | 156 | 1.793 1,090 м a 1,928 980 ii 
United States wei өз “з . 5,583 aoe | 138 , 1,268. 679 16,012 | 5 541 700 i 
Canada [Tr . eee see set eee 3 | eee | 0 30 e»: 
m Total... 34576 12,740 1363 1790 720 93084 1,391 7434 186620 700 0 
TotaL Exports: Torat Rm-ExPOoRTS: Тотлг, Imports: 
£93,965. £10,402. £112,323. 
The first and 


Nors.—The amounts appearing under the several headings are classifiad according to the Customs returns. 


third columns contain many amounte relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 


materials to those appearing in adjacent columns, 
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т (Continued from page 510.) 


Ar the opening of the Committee on Tuesday last week, the 
OCHAIRMAN eaid that, in view of the enormous sizs of the area pro- 
posed to be supplied by the promoters, he thought that any decision 
they might come to would create a precedent for the future, There- 
fore, to assist the Committee, he would ask all counsel engaged in 
the Bill to agree to have a return prepared on the following 
lines :—A list of companies authorised to supply electric power in 
districts in which companies and local authorities were already 
supplying electricity under Act of Pa-liament or provisional order; 
(a) the dates on which such authorisation was given in each case; 
(b) the area of supply, capacity and amount of supply now being 
given by such companies; (c) the names of the other companies and 
local authorities above referred to, their capacity, and the amount 
of supply now being given by them; (d) whether their actaal 
supply has increased or diminished since the establishment of the 
new power companies in each case, 

Counsel agreed to confer and submit such a statement as the 
Chairman indicated. 

Tue cros«-examination of Mr. Merz was then continued by Mr. 
Moon, K.C., on behalf of the Westminster Electric Supply Cor- 
poration. | 

Examined on the question of coat, the Witness said they expected 
to produce their electricity ata cost of 507d. per unit, and to sell 
it at 7d. per unit, which would give them a margin of 193d. per 
unit Не thought that was a fair margin to play with. If they 
got that margin, they could pay 6 per cent. If they coald not, 
their dividend would drop by 1 per cent. for every 034. that their 
expenses exceeded their estimate. Of the 1374 million units they 
estimated to supply, 82 milli me would have to be supplied to 
authorised distributors. He believed that local authorities алё 
companies would prefer to take their power from his company, 
becau:e of the price at which they would be able to supply. The 
field they were proposing to deal with waa not at present eupplied, 
and if it was to be supplied, it must, t» a large extent, be through a 
freeh installation. 

Supposing the Central Co. have a site available, or acquire a site 
for putting up a fresh installation, why cannot we do it at a cost of 
not more than £105 per kw. if you can?—If you put it up the 
same size you could, I suppose. 

And in the same way with the generating cost— what discovery 
have you got which enables you to generate electricity ata lets price 
then anybody elee ?— None at all. 

Then if we have a site which is equally available for manufactur- 
ing electricity, we can do the same thing as you and for the same 
price ?—I am not aware that you have got any scheme for doing it. 
Continuing, witness said he uaderstood that the South Metropolitan 
Co. had got a eite on the river bank quite close to where they were 
proposing to erect their station. He did not know what was to pre- 
vent that company from doing what they proposed to do at the 
same cost, but the fact remained that they had bad the opportunity 
for five years and had not t«ken ad vantage of it. As to whether it 
was not to the interest of an existing company to supply energy for 
power purposes at any price in excess ef what it cost them to gene- 
rate it, witness said that must be a question of policy. Personally, 
he did not consider it would be good commercial policy to supply 
power at the mere generating costa. 

Replving to Mr. Vesey Knox for the Southwark Borough Council 
and other local authorities, Mr. MRRZ said he agreed that thB 
prcentages of the total power installed in London and in the Tyne- 
side area were about equal. The relative popolation of the two 
areas was віх to оре in favour of London. Не believed that except 
in the County of London there wa: no case of actual competition ia 
electric supply througbout the United Kingdom. 

In answer to the CHAIRMAN, COUNSEL said that the view of his 
clients was that the promoters were more vigorously opposing the 
local authorities than the companies, because in the non-industrial 
area, where there wasto be no competition and power supply to 
individual consumers, these were practically all companies. In the 
industrial area, however, where there were mo-tly local authorities, 
by competirg for the supply of power, the effect of the new com- 
piay would bato ke-p the works cost of the existing companies at 
a high figure, and so eve! tually the tendency wouid ba for pe ple 
to take the whole of their supply from the big company, and ia the 
end a monopoly would be created which would be against the 
interests of consumers. 

Auswering Mr. Коокв WartLacE, K.C., for the Kensington and 
Knigbtebridge Co. and tbe Notting Ни Co, the WrrNESsS ssid he 
Was aware that those companies bad а joint station om the W. gt 
End, but be did not think it would be poseible for them to supply 
railway companies at a price tLat woula warrant them taking tocir 
power from them. 

On Wednesday last we k Mr. Meez was still furtber cros:- 
examined, and in reply to Mr M. Wo TE (cours! fur the Н ckuey 
Bo eugh Council), ta d he would be perte tly willing то eupply 
Hackney with current at the prices he had meustio:ed ш uis 
estio ate. 

In re-examination by Mr. FirzakBALD, Witness said he thought 
it would be imporsib e to erect generating staticns if they had to 
ecmply with tne Lo:coa Buidiog Act. Railwsy companies were 
exemp? from some of tie оца: р bye-laws, and he believed this 
was als> tha саве with so це cf the gas с mpanies. With regard to 
the suppl: by the Bt. Pancras B.rou;b Council of power at 1d. per 


＋ 
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unit,he worked it out that by adding the proper capital coats the 
generatirg cost cane to 1654. Ав to the suggestion of the London 
companies that they cou'd supply as chesply as the new company, 
he would point ont that only quite recently the Metropolitan Elec- 
trical Supply Company's best offer to tbe Marylebone Borough 
Council was 3d. per unit for the first two hours, and #1. per unit 
afterwards, which gave an average price of 1-74. per unit. With- 
out doubt the new company could supply at balf that price. 
The terme for biring out motors at Tyneside were about 
half those asked for by the Metropolitan Electric Supply Company 
in the case of direct-current motors, and about one-third in the 
case of alternating-current motors. His estimates were based on 
tenders. 

Ia answer to Lord DE LA ZovuoHz, WiTSESS aid the promoters pot 
in the clause authorising the company to purchase undertakings and 
take transfers, because they reslived that many of the London 
undertakings were in an unsatisfactory financial position, and it 
would be better for the ratepayers probably, it the company took 
the tra- ster and supplied the whole of the current. 

The Hon. О. A. Parsons was next called, and said the maia 
points of his evidence was as to the cost of generation. He con- 
tended that increasing the sise of the turbines to the extent 
suggested, was the only possible means of carrying out the scheme. 
For instance, a 1,000-kw. turbine cost twice as much per Kw. as 
a 10,000-kw. turbine. Witness had a number of models of 
turbines which he explained to the Committee, and pointed out the 
advantages of the use of large turbines as regarded floor space. The 
space taken up by a big machine was practically no more than a 
small one. The 10, 000 xw. turbine generators bad a maximum 
capacity of 20,000 Kw. The steam consumption was 13 lb. per Kw. 
azainst 15:4 lb. with the smaller sized machines at Newcastle. One 
of the main disadvantages of nearly all the London generating 
stations was the necessity for using cooling towers, which was a 
caute of inefficiency. 

Ia cross-examination, WrrNESS admitted that no 10,000-Kw. tur- 
bines had yet been used, and that the normal capacity of the largest 
turbine yet made was 3,500 kw, only two of which had been built. 
Tne 10,000-kw. turbines proposed were 18 per cent. more effi sient 
than the 3500-kw. turbines. The overload capacity would be 
capable of use for periods varying from half an hour to a day. The 
period of construction of these 10,000-Kw. turbines would be nine 
months. 

Replving to Mr. Munro (who represented the St Pancras Borough 
Council) Witness said he did not know that the 1,000-kw. turbine 
supplied to tbem bad been unsatisfactory, and that the actual teat 
had shown the steam necessary to generate a full current was 
1,000 Ib. per heur more than the guarantee. 

In re-examination after the luncheon interval, Witness said he 
had discovered that the test referred to by Mr. Munro was not an 
cffisial test. The machine was nct yet out of the makers’ hands, and 
proper condensing plant had not been used in the test. 

Mr. C. E. L. Brown, of the firm of Brown, Boveri & Oo., 
endorsed the evidence of Mr. Merg as to the estimates. He had 
made out an estimate for the cost of a large station on the 
Contioent, and arrived at а cost of batween £7 and £7 10s per KW., 
excluding land. | 

In crogs-exrmination, Wrrxxss said his estimate was based on 
overhead wires. If underground wires had to be used, the price 
would go от. 

Mr. 8. Z рв Ferrantt also agreed with the estimates of Mr. 
Mers. He eaid he had been over more than 100 miles of the route 
where it was proposed to lay lines, Witness proceeded to deal 
with the various generating stations in London in detail to show 
the disadvantages they all suffered from, both in site and design. 
In most cases there was no room for an extension of the stations, as 
the neighbourirg land was ali taken up. He enlarged on the dis- 
advantages of cooling towers, and put in a photograph showirg the 
Metropolitan Electric Supply Company's s'ation at Willesden, 
practically enveloped in a fog from the steam given off from the 
cooling towers. Individually the London s'ations could not give 
anything like the supply proposed in tbe Bill, and c Ilectively it 
was impossible, on acount of the variety of systems in use. 

In cross-examination by Mr. Batroun Browne, WITNESS said 
that the generating station at Deptford of the London Electric 
Supply Corporation, which he had stated was a bad one, was 
designed and erected by himself. The scheme, however, which he 
originally proposed was not carried out by the company owing to 
want of money; but if that scheme had been carried out, the station 
would have been a mich better one. He disagreed with the prin- 
ciple of excluding any authorised distributor from power Bill areas, 
apd from that poiat of view he bad never considered the Lancashire 
aud the Yorkehire Bills to be power Bills at all, because the com- 
panies ın those cases were ouly authorised to supply to existing 
undertakers He deprecatad competition by two power companies 
over tbe same area, but considered tbat competiti« n was quite pos- 
sible between a power con pany a d a small lighting company with- 
out any harm to the Itter. Practically speaking, be beiteved that 
in time all the exi-ting undertakers would bacome distributors of the 
big power companies’ c arre: t. 

Mr. PALFOUR. BROWN R: Aad then you must get a monopoly. 

WITNESS: Ошу a monopoly of cheapness, 

Io re-examina ion, Witness expresa-d the opinion that the 
principie of restriction forced upon the Lancashire and Yorkshire 
Power Cs. had been the reason why they had been backward ia 
making a start. 

At the opening of the proceedings on Thursday last week, the 
Chairman of tne Committee stated that it had been brought to his 
mind that be wa: inter«s*cd in one cf the petitioners against the 
Bill—tne Bouta Metropolitan Gas Co. He would, of course, take 
no part in any decision of the Committee relating to that company, 
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although he understood that the only point was the taking of some 
property. 

The Hon. J. D. FrrzaEBArLD remarked that the parties were con- 
sidering that matter, and һе hoped that arrangements would be 
made во that the Conmittee should not be trouhled with it. 

Mr. Vincent Raven, chief assistant mechanical engineer to the 
North-Ea-tern Railwav, was then called. He had had experience 
of the electrification of rail- ays in connection with the traneforma- 
tic n of part of the North-Eastern Co.'ssyatem. In that case the com- 
pany had considered the question of erecting their own generatirg 
station, and decided against that course. They took their power 
from the Newcastle Power Oo. The electrified part of the sytem 
covered over 36 miles, or 90 miles of tingle track. He did not 
think that the London railway companies could make the change 
from steam to electr'city with advantage unless they could get 
electricity for less than 2d. per unit. 

Cross-examined by Mr. Евккмдн, K.C.: He knew of no large 
railway company, either on the Continent or in America, which took 
its power from a power company. He was aware that all the tube 
railways of London generated their own power. 

Re-examined: The London tube companies had tbeir own 
generating stations, because they had no option in the matter. 
Pors bly they would not have done во had the promoters of this 
Bill been there. | 

Mr. Goopay, general manager of the Great Eastern Railway Co, 
said that if it were decided to electrify the suburban part of their 
line, they would like to bave the option of taking their supply from 
the promoters. If they electrified their suburban system, trey 
would require rather more tban 30,000 н.р. Taking the power 
from a company would save them coneiderable capital outlay. 

Cross-examined by Mr. Ram, K C : He did nct know what the 
price charged by the power company would be. 

Mr. BERRY, the manager of the Great Northern Railway Co., 
said tbat б.е suburban traffis of tbat line was about 100,000 
passengers рег dey. The company had bad the question of elec- 
trification b fore them for some time, ғой from preliminary estimates 
they had found tbat the cost of erecting a generating station would 
involve 35 per cent. of the total cost of electrificatior. The 
advent of tbis company would greatly facilitate the electrification 
of the line, which, if carried out, would require about 26,00 Н.Р. 

In reply to Mr. Ram, WrrNEss said tbat bis position was the 
rame as that of the previous witness. 

Mr. CuNINGBAM, general manager of the Central London Rail- 
way, in the course of his evidence, said that st Montreal, where he 
was engaged in tbe electrificatiin of the street tramways, he had 
had some experience of the working of condensing and non-con- 
densing plant. The water for condensing was taken from а canal, 
and when the water in the caval was run off, the plant had to be 
used witbout tre conderser. He found that without condensing the 
cost of working increared 30 to 35 per cent. 

By Mr. Ram: Ceteris paribus, Бе admitted that it was better for a 
railway company to have its own geaerating station. 

Mr. F. E. GRIPPER, manager of the Edmundeon's Electricity 
Corporation, gave evidence as to the advantages of large over small 
installations, and a number of representatives of engineering firms 
who would tske power were called in support of the :cbeme. 

After several witresees had been called, Earl CAMPERDOWN asked 
how many more witnesses of that character were to be called. 

Mr. Honoratvus LLOYD: Forty-five, my Lord. They are coming 
from all parts of the area.” 

After some discussion, COUNSEL said that he would call two of 
the witnesses only. These having been examined, evidence on the 
financial side of the scheme was given by Mr FALCONER, one of the 
promoters, » ho said that each of the promoters had subscribed £500 
towards the preliminary expenses. If necessary, they were pre- 
pared to flod the whole of the capital. Mr. G. FARRER, managing 
director of Barirg Bros., also gave evidence. 

On Monday the fret witness called was Sir ALEXANDER BINNIE, 
who gave evidence as to the estimates for street works. He con- 
sidered that tbe estimates were reasonable, and that having the 
ring main on the proposed route would minimise ir convenience. 
The less crowded streets bad been chosen. 

Cross-examiped by Mr. Vesey Knox: Witness said that he had 
not gone into the ccst of the generatiug station except so far as the 
foundations were concerned. He could not give an opinion as to 
the cost per Kw. 

Re-exsmined : The promoters considered that the proposed route 
of tbe ring main was the best they could have, but they were williog 
to meet the views of local authorities in regard to any deviations 
which they might euggest. 

Mr. Srerning, F. R. I. B. A., F. B I., was called on the question of 
the cost of the buildings. He thought that the amount provided 
was ample for all requirements, and that the buildings should be 
put in the same category as those of gas companies, which were 
exempt from tbe operations of the Building Act. 

Cross-examined by Mr. Lewis Cowaap, K.C. (fcr the London 
County Council): The promoters had inserted a special clause 
rel«ting to the buildings, because tbe І.С О. might raise objections 
which would delay the erection of the boildinge. 

Mr. MRZ, recalled on tbe qu:stion of the areas of supply, said 
that the industrial area had been selected on account of the large 
number of factories in that area. 

In reply to Mr. Rice (for the Corporation of London), Wrrngss 

eaid trat the pre moters would be quite willing to discuss the route 
of the proposed mains through the City. 

Mr. RiGG: Yes; but after you have got your Bill. 
Certainly. Certainly. 

By Mr. Vesey Knox: Such districts as Bromley had been 
incladed because of possible factories in the future, He considered 
that the use of overhead distributing wires was perfectly safe. 


WITNESS: 


The laying of the ring main would depend upon how the scheme 


developed, but bis eupposition in the estimate was that no main 
would be laid ontside the industrial area until after 1910. 

This conrluded the case for the Bill. 

Mr. NEVILLE, K C., tben aldres:ed the Committee on behalf of 
the niue companies who presented a j»int petition against the Bill. 
He said that he did not propose to deal with the evidence, but 
would confine h:m:elf to the policy of the Bill. The companies 
which he represented had tog-ther a very large capital, something 
Ik. £8,000,( 00, b- sites а coneiderabie amount cf uni<sued capital. 
He did not вау tbat there should be no competition, for the question 
of monopoly was dealt with by the Act. What his clients said was 
that the proposed competition was not in any sense su^h a competi- 
tion as was provided for by the Act. The promoters of the scheme 
asked to be placed on a different footing, and to be placed over the 
beads of the companies on conditions very much more favourable. 
He did not think that the London companies could bs accused of 
want of push or want of energy, but taking the whole of the divi- 
dends paid by them up to 1904, the average was only 4 per cent. on 
their paid-up capital. They had 26 years more of their term to run, 
and they would bave to put themselves in a position to recoup their 
capital. If allowed to go on without competition they would, no 
doubt, become good going concerns, but here was this large compauy 
saying, "No; all the improvements to be had we are going to get,“ 
andon much more favourable terms. Practically, it meant reaping 
the rewards of the companies. 

The CnarBMAN: Is that quite, what they say ? 

Mr. NEVILLE: Well, that is my interpretation of what the result 
will bo. 

Continuirg, CouNsEL said it was not like coming to a large area 
which was not supplied at all, but coming to an area already folly | 
supplied by local authorities and companies. It was asking Parlia- 
ment to do something which had never been done before. Another 
point was that the promoters of this Bill would be limited in their 
liability to supply, for they w: uld practically be able to pick their 
customers. On consideration, he contended, it would not be fair to 
grant them their powers. What they believed was, that in the end 
they would succeed ia ousting the existing companies as generators 
of electricity altogether. 

The CHAIRMAR: I think “ ousting” is rather a strong term. (То 
Mr. Charteris), I think that what you expect to do is to supplement 
the existing companies as generators? 

Mr. CHARTERIS: Yes, my Lord, as generators. 

Continuing, Mr. NzvirLE eaid that qua generators the company 
would acquire a monopoly vf the whole of London. It would really 
beatrust and would operate against the public interest, Competi- 
tion would be a physical impossibility, as the streets would be too 
crowded with mains to allow of the addition of any more. If Mr. 
Merz's suppositions were not realised a great deal of harm would be 
done. 

The СнлівмАН: Bat if the company succeed in compelling the 
existing companies to scrap their stations they would still have no 
power to distribute power fur lighting direct. 

Mr. CBARTEBIS: That is so. 

Mr. NxvILLE: Yes, but public lighting is an exception to that. 

Mr. Moon: The local authority would be considered as dis. 
tributos for the purpose of public lighting. 

Mr. NEVILLE, in conclusion, reviewed the evidence shortly. He 
ventured to think that the evidence as to & public demand had 
been very weak. 'Tbey had had one case mentioned, tbat of Mr. 
Nightingale, which was a сазе of the supply of electricity for a 
crane, and was a matter of £10 or £12 a year. He would, in con- 
clusion, ask the Committee to say that i¢ would not be fair to give 
the promoters their Bill. 
^ Mr. ConacHER, the general manager of the Metropolitan Elec- 
tric Supply Co., Ltd., was then called. Examined by Mr. BALFOUR 
Br WREB, K.O., be explained at some length the history of the 
various companies petitioning against the Bill. The total capital of 
the nine companies was £11,299,000, out of which £7,562,000 had 
been epent up to the present. The companies had many obligations 
of an onerous nature. They were compelled to give a supply to 
anyone who demanded it, while in the country no person could call 
upon a company to eupply in a non-compulsory street. The com- 
panies were also under an obligation to supply any street lamp 
within 75 yards of one of their mains. It was a hardship on the 
companies that they should haveto keep up their concerns right 
up to the day that they were bcueht, although they would not be 
taken overas going concerns, In 1900thenumber of units supplied 
by the whole of tbe companies was 54,250,000, and it bad risen 
until last year it stood at 111,425,000. All the companies had 
generating plant much in excess of the present demand. The total 
capacity in kilowatts was 119,339 Kw., while the largest demand had 
been 78,408 Kw.; that was a margin of 50 per cent. nearly. Moat 
of the stations were on sites which provided for considerable 
enlargement. In the case of the Willesden station of his company, 
they had at present a plant of 13,800 ку. capacity; and 3,000-Kw. 
plant was being laid down, but they had room for at least six times 
the total amount, or 100,000 zw. The Committee adjourned. 

At the commencement of proceedings on Tuesday, the Hon. J. D. 
FiTZGEBALD, К.О, for the promoters, referred to certain criticisms 
which Mr. Neville had passed on the previous day on the question 
of maximum prices. He thought that there wasa certain ambiguity 
in one of the clauses, but the intention was that the maximum 
prices should te real, and not sham prices. He would be willing to 
alter the word ng of the clause. 

The CHAIBMAN said that the Committee did not propose to go 
into details at that moment. 

The examination of Mr. CoRACHERB was then resumed. 

The Снатвмах called witness's attention to the fact that on the 
previous day Mr. Neville had stated that the terms upon whioh the 
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promoters of the present Bill would supply were different from 
those on which his (witness's) company supplied. He (the chair- 
man) would like to see one of the prov. orders under which the 
company supplied. 

Mr. Ram said tbat bis Lordship should have a copy. 

Mr. Мовкввү WnurirE, on behalf of Hackney, offered а copy of 
the prov. order under which that local authority sapplied. 

The CHAIBMAN thought that he would wait until the case of the 
local authorities came up, when counsel could state a general case 
for the local authorities. 

Examined ty Mr. Ram, Mr. Соклснив said tbat for years the 
companies bad been awake to the fact that it was desirable to bave 
large stations. They were fully alive to the advantages cf concen- 
trating their business. 

By the CHaIBMAN: They were actually “scrapping” some of 
their stations. 

In the case of his company, he anticipated that by next year tte 
whole of the supply would be given from the Willesden station. 
All the companies had, in addition to enlarging their business, very 
greatly increased the size of their machinery. The 1,500.kw. 
machines at Willesden bad had to be obtained in the United 
Stater, as it was not made in this country. For some time past the 
companies had been anxious to promote business either by low rates 
or by a sliding scale. 

The CBArBMAN: But there is nothing about a sliding scale in the 
Act.— Witness: No; tbat is simply by agreement. 

The СнлтьмАН: The difference between you and the promoters is 
the basis on which the sliding scale is made? The Wrrnzes 
replied that tbat wasso. The difference was that while, in the case 
of the companies, the sliding scale was made by agreement, the 
promoters of this Bill proposed that the sliding scale should be part 
of the Act. Continuing, witness said that he considered that the 
promoters would be able to pick and choose their customers. The 
scheme of tke promoters was quite inapplicable to the proposed 
area. i 

Cross-examined by the Hon. J. D. Fırzarrarp: He did not 
deny that the maximum charges in this Bill were considerably 
lower than tbe maximum charges of the companies. He considered 
that tbey were too low. Questioned as to the prices paid for coal 
by tbe companies, he raid tbat he was aware that, while the com- 
panies paid 12e. per ton for coal, the promoters estimated on paying 
8s. per ton. Ifa company abandoned its own generating etation it 
might be to its advantage to take a supply of power from a large 
ger erator. 

The Hon. J. D. FrrzazBaArp: But it is, obviously, to their advan- 
tage to bave the option of a supply ?—Oh, I don't object to that. 
Under ceitain circumstances it might be to. 

Asa matter of fact, you are promoting a Bill to enable ycu your- 
selves to supply in bulk over a very laige area ?— Yes. 

Mr. FirzGEBALD then took the witness at some lergth throvgh 
the conditions under which the various companies supplied. In 
the case of tbe Westminster Co., he considered that they would be 
affected most in tbe matter «f street lightirg. The City Council of 
Westminater bad no power to generate electrici! y, so thst they tad 
to take their current from tbe Westminster Co. They were, of 
course, large corsumers, and if tbis Bill passed tbere would be direct 
competition. He admitted that there was very little current used 
for power purposes in Westminster. Witness was not able to give 
the figures for works ccst, &c., in tbe case of some of the other 
petitioning companies, and ccunsel suggested that the figures had 
been asked for a week ago. 

Wirnerss eaid tbat the letter asking for the information had been 
pa**ed on to the Parliamentary agents who bad the case in hand. 

Mr. FITZGERALD" And they advised you not to reply to the 
questions. 

Re-examined by Mr. NEVILLE, K.C., Wirnrss said that he con- 
sidered that the greatest competition would be in the industrial 
area. As to the option of taking a supply, its advantage depended 
upon the price they had to pay for it. | 

Мт. HoBDZRN, general mansger of the Westminster Electric 
Supply Corporation, examined by Mr. NEVILLE, said that his com- 
pany considered they could supply all the electricity required in 
their area: They bad recently erected a large generating station in 
Duke Street. His company, as wss tbe case with the other com- 
panies, made special charges to lage coneumerr, such ав botel com- 
panies, &c. During the last five years there had been a fall in the 
price of electricity of 10 per cent. By 1910 there might be anotber 
10 per cent. cff. He looked forward to a substantial increase in 
the diversity of load. The company did not make a profit on its 
supply to small consumere, who, he thought, would be prejudicially 
affected by the Bill as it stocd. His experience bad always been 
tbat a reduction in the price for lighting was always followed by 
an increase of business. 

The Committee adjourned. 

On Wednesdsy Mr. Hcrdern handed in a table which he said 
showed that the Weitminster Cc. were now supplying at a price 
lower than that proposed by the Bil). Evidence was also given by 
Mr. R. Stewart Bain, for the London Electric Supply Corporation ; 
Prof. Kennedy; Mr. H. W. Sprunt, for the South London Electric 
Supply Corporation; Major Cardew; Mr. Seale, for the Obaring 
Cross Co.; and Со). Cromptor. This evidence will be reported in 


our next issue. (To be continued.) 


SwaNSEA CoBPOBATION BILL. 
On Tuerdsy and Wednesday last week, Mr. Е. W. Stevenson's Select 


Mr. H. LLOYD appeared for the Corporation, and dealiog with 
Part II. of the Bill, said that the Swansea Tramways Act of 1882, 
in Clauses 34 and 35, contained provision in relation to the pur- 
chase of the tramways by the Corporation, aod the granting of a 
lease to thecompany. The Swansea Tramway Co. were incorporated 
by Act of Parliament in 1874, and were authorised to construct 
certain tramways in the borough. In 1878 the company, under 
another Act, got further powers to construct tramways, and again, 
in 1879, by Provisional Order, they got still fartber powers. In all 
three of these Acts tbe company were subject to the provisions of 
the Tramways Act of 1872, which gave the Oorporation power to 
purchase at the end of 21 years, or in any future periods of seven 
years. Та 1882, however, the company came for further powers, 
aud an Act was passed which gave them these powers. One of the 
clauges of that Act gave the Corporation the right to themselves 
construct the tramwaye, and also the power, within 12 months, for 
the Corporation to purchase the lines, if the company constructed 
them. At this time the position was that the 1874 tramways were 
purchaseable by the Corporation in 1895; the 1878 tramways in 
1899, and the 1879 tramways in 1900. In 1882 the Act was passed 
containing the following c'auses:— 


Clause 84.—If the Corporation construct or pnrcbase the tramways, or any 
part thereof, or if they purchase the tramways authorised by the Act of 1874 
or the Act of 1878, or the Order of 1879, or any one or more of them hereafter 
referred to separately as an existing tramway, and collectively as existing tram- 
ways, the following provisions shall have effect :—(1) The Corporation stall upon 
application grant the lease of the tramways £o constructed or purchased, and of 
the existing tramways so purchased for euch term not exceeding 21 years ss the 
company require, and at such rent and upon such terms and subject to such 
conditions as may be agreed on between the company and the Co tíon, or 
as, failing agreement within two months after such application, shall be settled 
by & referee appointed by the Board of Trade. (2) If the Corporation elect to 
construct or purchase as aforesaid, they shall be subject to the provisions, and 
shall perform and observe all the obligations and conditions imposed on the 
company with respect to the construction and maintenance of such tramways 
&s they 80 elect to construct or purchase, in the eame manner and to the same 
extent and effect as if the Corporation had been authorised to construct such 
tramways and had been named in the Act authorising such construction instead 
of the companv. 

Clause 35. The Corporation shall not purchase any of the tramways or 
existing tramways otherwise than by agreement with tbe company during the 
subsisterce of any lease granted by the Corporation to the company, or in care 
there be no such lease, until the expiration of 21 years from the completion of 
the tramways, and if the Corporation purchases the tramways or апу part 
thereof or any existing tramway, they shall also purchase the lande, 
buildings, &c. 


He suggested that it was the obvious intention of Parliament ia 
the Act of 1882, and of all parties, that for general convenience the 
company should have 21 years absolute ownership from that time, in 
order that they might develop their undertaking before the par- 
chase clause operated, whilst at the end of tbat time the company 
might, if they desired it, have a lease for 21 years. The tramways 
authorised in 1882 were completed in 1885, and therefore the 21 
years expired in February, 1906. The gist of his case was that it 
was understood by everybody that this was the position of affairs, 
and tbat the clauses in the Act were drafted with a view to bringing 
that about. In 1897 there were two Bills before Parlianent. The 
Corporation had come to a provisional agreement with the Tramway 
Co. for the purcbase of the undertaking, and they promoted a Bill 
to get Parliament's ranction to such an agreement. Unfortunately, 
it was contended that the Corporation bad not properly complied 


.with the provisions of the Borough Fands Act, and the Bill was 


thrown out. The Tramway Co. promoted a Bill in the same session 
of Parliament to enable them to raise £50,000 capital and to electrify 
the existing tramways. Up to 1897 tkere was no difference between 
the Corporation and the company, but at that time the majority of 
the shares were purchased by the B. E. T. Oo., and apparently the 
advisers of the company began to see whether they could not put 
some different interpretation upon the sections. The result was 
that the com pany claimed that what had been sworn to be their view up 
to that time was not the real meaning at all, and they said that what it 
meant was that, in the first place, the Corporation could buy nothing 
for 21 years; that at the end of the 21 years they could purchase 
such portione as happened to fall in and then grant a lease for 21 
years to the compauy, and during that period they could purchase 
no more; then at the end of this 21 years they could purchase such 
otber portions as fell in and again grant a lease, and soon. The 
result of their contention was tbat the Corporation could not pur- 
chase the tramways until 1993. The Corporation considered the 
contention ludicrous and went to the Court of Chancery. The 
Court, however, wculd only deal with the meaning of the words as 
they stood, and without inquiring into the intention, decided in 
favour of the company. Under these circumstances the Corpora- 
tion asked that the clauses should be repealed, so that the obvious 
intention of Parliament should be carried out. 

Mr. THomas (Town Olerk of Swansea) was called, and said the 
Corporation did not oppose the company’s- Bill in 1882 on the 
understanding that the whole system of tramways would remain in 
the company's handr, until 20 years after the completion of the 
tramways authorised by that Bill. The object was to bring all the 
different lines of tramway into line and treat the whole thiug as 
cne concern. 

Мг. BatFour Browne, K.C., addressed the Committee for the 
Tramway Co., and said that when the whole thing was boiled down, 
what it amounted to was that the company asserted one inter- 
pretation of the agreement, and the Corporation another. The 
Corporation said the agreement was not carried out, while the 
company said it was, and, what was more, the Court of Chancery 
had decided in the favour of the compsny. The Oourt of Chancery 
gave the company possession of the lines for 90 years, while the 
Bill asked Parliament to take them away in 1906. Whatever 


might have been said by counsel in previous Bille, could not take 

away his rigbts. The Corporation raid they understood somethin 4 

different by the clauses, but they thculd have understocd it We den 

those clsutes were before Parlisment. It was on the etretakesth of 
m par 


Committee of the House of Commons, considered tbe Swaneea Cor- 
poration Bill, Fart II. of which tought to autborire the Corporaticn 
to acquire the underiaking of the Swansea Thamway Co., wtose 
shares are practically held by the B.E.T., Oo. 
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the clauses that the British Electric Traction Oo. purchased the 
undertaking. 

In answer to the Chairman, Mr. Влгғосв Browne raid the 
Traction Co. purchased the undertaking before the decision cf the 
Court of Chancery. 

Mr. E. GABCER, of the British Electric Traction Co., was called, 
and said his company purchased the shares cf the Swansea Со. in 
1898. It was done on the strength of the clauses. 

The CHAIBMAN: It is stated in your petition against the Bill that 
£345,000 has been spent upon the undertsking, of which sum 
£80,000 represents the expenditure on streets and street improve- 
ments, while the cost of adapting the tramways for work by 
electricity was £140,000. Was that £80,000 spent in the earlier 
days? 

WrrNEsS said it was spent before the British Electric Traction 
Co. acquired the undertekiug. 

The Committee considered their decision in private, aud on the 
resumption of the proceedings the OHAIRMAN declared the preamble 
not proved, and tbis portion of the Bill will accordingly be struck 
out. 


WEYBBIDGE AND WALTON ON-THames ErLECTaIC SuPPLY BILL. 


Тніз Bill came before Mr. Age-Gardner's Select Committee of the 
House of Commons on Thuraday last week. 

The case for the promoters was opened by Mr. CLAUDR Bad- 
Lay K.C.,who stated tbat the Bill was promoted by the Urban 
Electric Supply Co. In the year 1900, the promoters of the present 
Bill obtained the Weybridge Electric Lighting order to wbich the 
local autbority of Weybridge gave the necessary consent. The con- 
sent, bowever, was given subject to an agreement that the 
charge by the company for sll electric current reqvired by the 
Council for public purposes should not exceed the price of 41. per 
unit, and that the site for any generating station erected ın the dis- 
trict sbould be such as should be approved of by the Council. It 
did not necessarily follow that the generating station would be in 
tbe district at all, but if it was in the Weybridee district tbe site 
would have had to be approved by the Council. After the order 
was granted and confirmed, the site of tbe proposed generating 
station was selected in the Weybridge district and approved of by 
the Council; the station was erected and bad been in use ever since. 
In the year 1903 the Walton-on-Thames Urban District Council, 
whose area adjoined that of Weybridge, obtained an electricity 
order, bet they did not erect a generating station in their district. 
Whet they did was a very common thing in practice, they 
made a contract, under the Act of 1882, to take a supply from 


the Urban Electric Supply Co.'s, Weybridge station. For“ 


some reason, the Weybridge Urban Council did not like that 
arrangement and put themselves into communication with the 
Board of Trade. The matter was inquired into and it was found 
that the company was committing a fault under the Electric Light- 
ing Clauses Act, which was incorporated with the Weybridge 
order of 1900. That Асб stated that the undertakers 
should not associate themselves with any company or person 
(and person included the Walton-on-Thames District Council) 
supplying energy, under any licence, provisional order, or Act, 
unless the undertskers were authorised by Parliament to do so. 
The Board of Trade wrote to the company in August, 1903, saying 
that unless the promoters satisfied them that they were complying 
with the various Acts, they (the Board of Trade) would have to 
contider whether they would not bave to revoke the Weybridee 
Order. The company, thinking that they could get rid of the 
technical objection, obtained the consent of the Walton Council, 
and applied to the Board of Trade for a provisional order for 
Walton. That wasin 1903. Weybridge objected to that on the 
ground that the company could not supply Walton with energy 
generated in Weybridge, and in July of last year commenced an 
action for an injunction. They obtained the injunction in August, 
and it prevented the company from the exercise of any powers 
conferred by the Weybridge Order of 1900, until judgement or 
further orders. Between the granting of the id junction and the 
latter part of the year, a temporary generating station was erected 
at Walton-on-Thames without accumulators. On January 13th this 
year an order was made for a perpetual injanction, which was, 
however, suspended in order that the promoters might make this 
present application to Parliament. 16 was pointed out to Mr. 
Justice Joyce, before whom the case came, that until the matter 
was settled the company had erected only a generating station in 
Walton, and had not gone to the expense of putting in accumu- 
lators, and that, therefore, it was verg desirable tc have two things. 
One, the supply from Weybridge in Walton after midnight until 
the next afternoon, or before sunset, in order to save the running of 
the two stations during those hours, and tbat was made one of the 
exceptions of the order. The other was that in the case of а break- 
down or other emergency at other hours, although it might beduring 
the ordinary hours, between one hour before sunset and midnight, 
Weybridge might supply energy into Walton. Learned countel 
doubted if it was possible to controvert his contention that the order 
was drawn ор in that form with a view of letting the company see if 
tbey could get Parliament to pass their Bill. The present Bill wae 
a very short one, of which Clause 3 contained the whole of the opera- 
tive part. Shortly, it wae to the effect that the powers of the 
promoters under their existing order and Acts incorporated tbere- 
with should extend to supplying energy from Wey bridge into Walton. 
The population of the itwo areas was not large enough to make 
very remunerative undertakings when supplying from two stations. 
He believed that, by having one station, the promoters estimated to 
save something like £20,000 of capital expenditure and a consider- 
able amount in working. Counsel then dealt at some length with 
the petition of the Weybridge Council. 
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Mr. Francis EpwaBD GRIPPER was then called, and explained 
in detail the various negotiations which had taken place. Explain- 
ing the diagrams on the wall of the committee room, he raid that it 
would be necessary further to enlarge the station at Weybridge iu 
the near fature. An extra engine and a boiler would be required. 
At the present time they were supplying in Weybridge about 
18,000 lights of 8 c P. eacb, although the station would be capable of 
eupplying 40,000 lamps when they had put down an additional 
engine. If they supplied Walton, as they hoped to do, another 
engine and boiler would be necessary, which would give them a 
station capable of supplying 60,000 lamps. 

On Friday witness was cross-examined by Mr. Нохокатов LLOYD. 
He admitted that in 1899 two attempts were made to eupply Wey- 
bridge and Walton together, but objections being raised, the appli- 
cations were withdrawn. 

Mr. CauPBELL Swinton, M.I.C.E., was called, and gave evidence 
of having seen the station at Weybridge. The houses roundabout 
were of the villa type, and would not be affected injuriously by 
vibration, they were too far away from the station for that, even it 
the station were larga enough to cause any vibration. 

Capt. Baxs, a director of the Westminster Oo., considered that 
the echeme would be a great advantage to the district. He had 
canvassed some 30 ratepayers, of whom 20 were absolutely in favour 
of the scheme, three were against it, two were in favour, subject to 
conditions, four did not know enough about the question to give an 
opinion, and one would have been in favour of it, if the mains had 
passed his house. 

Other evidence was called, and Mr. Honoratus LLOYD addressed 
the Committee on behalf of the Weybridge Council. Toe inhabi- 
tants of the district, ho said, Cbje te 1 to having in their midst 
a generating tation wbich would supply a district mach larger than 
their own. He regretted that Mr. Jastice Swinfen E dy, who was a 
resident іа the district, covld not tell the Committee what he con- 
sidered of the scheme. Unfortunately, he was not able to be 
present. 

Witnesses for the opposition were then called. 

Mr. BiLNEB, solicitor, and late chairman of the District Council, 
repudiated the suggestion ttat the objection was due to any petty 
quarrel between Walton and Wey bridge. 

Mr. B. J. Du CROX, a member of the Council, and resident in We; - 
bridge for over 30 years, said that it had always been the desire of 
Wey bridge to be self-contained. 

Mr. W. F. лар, solicitor, who had in 1903 brought an action 
against the electricity company for nuisance, said that the smoke 
from the chimney was still sufficient to cause a nuisance, although 
the vibration had cessed. 

Oross-examined by Mr. Тугревгвү Jones: Witness said that 
when he visited the works in company with Mr. Grimshaw, the 
engineer who reported on the matter, they did not notice any 
vibration, because “the wind was blowing it the other way." 

Mr. F. M. Favell, MI. C. E, aad member of the District Council, 
was also called. 

Mr. JAMES BWINBURNE, past- president of the Institution of Elec- 
trical Engineers, said that in the case of Weybridge desiring to 
purchase the station at some future date, 16 would find itself pur- 
chasing a station mach too large for it. He admitted in cross- 
examination that he had in many cases given evidence as to the 
advisability of having one station for many districts. 

The Committee at this point deliberated in private, and on the 
re-admission of parties, the CHAIBMAN of the Committee said that 
he would not trcuble learned counsel for the promoters to reply on 
the evidence The Committee were of opinion that the preamable 
had b:en proved. 


Great NORTBEBN, PicCADILLY AND BROMPTON RAILWAY 
(No. 1) Frc. 


On Monday Mr. Compton Rickett's Select Committee of the House 
of Commons commenced the consideration of tbis Bill, which was 
opposed by tte Thames Conservancy, the Lor don Oounty Council, 
the Westminster City Council, the Central London Railway Oo., 
tbe Lambeth Borough Council, and the promoters of the Hammer- 
smitn, City and North- Hast London Railway. 

Mr. Влгғоов Browne, K.C., who with Mr. Roskill and Mr. 
Olode appeared for the promoters, said the Bill in some aspects was 
а very important one. Some years ago a tube railway was autho- 
rised to be constructed from Finabary Park underneath the Great 
Northern Railway, to terminate underneath the S'rand at the end 
of Aldwych. The Brompton and Piccadilly Railway Co. was 
authorised to construct а tube railway from Earl's Court to Picca- 
dilly. The two companies amalgamated under the title of the 
Great Northern, Piccadilly and Brompton Railway for the better 
carrying on of the objects they had in view, and a junction 
of the two lines was effected at Holborn. At one time 
there had been a dispute between the companies and 
the County Council as to the construction of the railway 
not being carried out until the new street of tbe County 
Council from Holborn to the Strand was completed. They bad 
pat into the Bill a clause authorising them to go on and construct 
their deviation at Holborn before that new street was completed, 
but he believed the parties bad now agreed, and that a written 
agreement would be entered into allowing his clients to go on 
before that street was completed. When that agreement was signed 
the clause be had mentioned would be withdrawn. It was about 
this point that they proposed to crcss the line of the Central London 
Railway, and he supposed the Central London Co.. was simply there 
to see that the work was properly carried out. There would, 
however, be no difficulty in carrying thie out without interfering 
with the stability of the Central London tube. Then his clients 
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proposed to make two new railways. No 1 railway would carry 
the line underneath the Strand to Surrey Street, and No. 2 would 
carry No. 1 railway on underneath the Thama to Water. oo station. 
In connection with No. 1 railway there wasa petition by the Central 
London Камат Co. Both the Central Londoa Rilway Co. aud 
hia clients had Bills before Parliameat to carry tube railways under 
the Strand, but owing to ths Tratfic Commissi n not having reported 
these Bills were bung up. He w shed to make it perfectly clear 
that his clients wished to do nothing under the Strand which would 
prevent the C.ntral London Railway constructing a line it Parlia- 
ment authorised them to do so. It was simply a question between 
engineers. With reference to the petition of the City aod North- 
East London Riilway. the promoters of that company were seeking 
to make a railway along the Strand, out tuey were unable to fiad 
the deposit money, and the company did not exist. 

Mr. Vesey Knox said the Bill was not dead. Ia previous 
sessions the promot:rs had made the necessary deposit of consola, 
but thia year it seemed very doubtful whether the Tube Bills would 
be allowed to proceed, and, therefore, advisedly they did not make 
the deposit of moaey. The Bill was still alive. All they asked 
was а clause to the effect that the Board of Trade in approving 
the selectional plans of the railway, should see that they were so 
prepared that it would not preveat the constraction of another 
railway under the Straud. 

The CHAIBMAN pointed out that the City and North-Eastern Bill 
was tbrown out on Standing Orders. 

Mr. Vesey Knox said tbat the Bill was not dead and it was com- 
petent for the House of Commons, in spite of the fact that the 
Traffic Commission had not reported, to send all these Bills to a 
Committee and suspend the Standing Orders. 

Mr. C T. YzBKrs, chairman of the Underground Electrical Rail- 
ways of London Cu, was called and stated that this company was 
constracting the Great Northern, Piccadilly and Brompton Rail- 
way, the Baker Street and Waterloo Railway and the Chsring Cross 
Euston and Hampstead Railway, and was electrifying the Metro- 
politan District Railway. They were putting up a power house 
at Lots Road, Chelsea, to supply the electric current for all these 
lines. The Underground Railway were psid by shares and debentures 
in the concerns They had spent £3,650 000 on the Great Northern 
Piccadilly and Brompton Railway, and they hoped to be ready for 
the travelling public in 18 months. Ninety-five per cent. of the 
tuanelling work had been completed. Contracts would shortly be 
made for the rolling stock. They had made provision for carrying 
65,000 000 passengers per annum, and had facilities for carrying 
over 80,000,000 on the line. "There was & mileage of about nine 
miles. At present tbere was authority to charge 21. from Finsbury 
Park to the Strand, aud 2d. from Earl's Court to Piccadilly Circus. 
By this Bill the company took power to charge 2d. over the exten. 
sion, but no doubt it the tratti» justified it, a uniform fare of 2d. 
would be made. The capital of the Underground Electric Rail- 
ways Oo. was £5,000,000, of which 50 per cent. was paid up. They 
had also, under what were termed profit-sharing notes, realised 
£7,000,000, and had sold sbout £2,000,000 other securities. These 
profit-sharing notes were collateral security for money advanced, 
and there was au agreement by which if the sbares were sold above 
a certain price the holders of the notes took half the enhanced price. 
There has been a public issue of £1,200 000 4 per cent. debentures 
by the bankers of the Great Northern, Piccadilly and Brompton 
Railway, which now etood at a premium, bat there had been no 
issue of ordinary stock. He estimated that the journey from 
Finsbury Park to Earl's Court, would take about 45 minutes, and 
from Finsbury Park to Waterloo 35 minutes. 

Mr. ALEX. Ross, engineer of the railway, also denied that there 
was апу intention to prevent another railway under the Strand. 
He was not prepared to allow the matter to go to the Board of 
Trade. The line under the Thames was to bo a single line, worked 
on the shuttle system. The cost of the new railways was estimated 
to be £329,490. The Committee adjourned. 

On Wednesday the preamble was passed subject to the insertion 
of the following clause to meet the Committee as to the single line 
from Surrey Street to Waterloo station: —‘* Provided that railway 
No. 2 shall not be opened for traffic unless and antil an additional 
tunnel has been constructed so as to provide separate tunnels for up 
and down traffic.” | 


—— À—— — —— ——— À— 


OBHARING Caoss, Euston AND HAMPSTEAD RAILWAY. 


THE Bill promoted by this company came on last week before a 
Select Committee of the House of Commons, presided over by Mr. 
Compton Rickett. The only opposition came from the Westminster 
City ;Council, who were averse to the idea of a station opening 
straight into such a crowded thoroughfare asthe Strand. After 
lengthy discussion on this point, the Committee adjourned until 
Monday. The Committee were desirous of giving tbe company ац 
eutrance in the Strand, but they coald not sanction any stairway 
vf less than 8 ft. in width. 

On Monday the Committee concluded their consideration of the 
Bill, when Mr. VEREK RS, chairman of the Underground Railways of 
London, was called, and described plans which would allow of au 
entrance and staircase of 8 ft. being made from the Strand to the 
etation. 

The CHAIRMAN asked wit.ess if, looking to the future develop- 
ment of such ап important station as Charing Cross, he thought a 
single entrance and staircase of 8 ft. would be sufficient. WITNESS 
said he did, becaus» there was also an exit, and an 8-ft. entrance 
with a stream of traffic going one way would be quite sufficient. 

The Committee pstsed the preamble of the Bill, and also the 
clause approving of the plan of Mr. Yerkes. 

On Wednesday, certain, plans dealing with the forecourt of 
Oharing Oros station and the size of the entrances were signed by 


the Chairman, and will have to be complied with by the promoters, 
A clause was inserted for the protectioa of the Gordon Hotels. Co., 
providing that no main wir-s, cables, or other apparatus for the 
supply of electrical energy by or to the company sball bs brought 
within 70 fl. of any of the premiees of the: company). 


Aberdare Tramways Bill.—The Court of Referees on March 23rd 
had b:fore пеш the obje:tioas of the Abordare Urban District 
Council, who are promoting the Aberdare Tranways Bill, to a locus 
standi being allowed the Absrdare and Aberaman Gas Co. Mr. 
Shaw represented the Gas Co., who he said wanted to be heard on 
tte question of the supply of electric fittings, and also wished a 
clause inserted in the Bill similar to that impoeed on a number of 
local authorities obtaining electric light provisional orders last year. 
The effect of that clause was to make local authorities publish their 
accounts во as to prevent waste of the ratepayers’ money. It was 
a modification of tbe clause inserted in the Aberdeen Tramway 
Bill a few years ago. The chairman disallowed the locus of the 
company. | 

Metropolitan District Railway Bill.—This Bill came on before the 
Lord Onairman of Committees in the House of Lords last week as 
an unopposed measure, and it was ordered to go forward. 

Tyneside Tramways and Tramroads.—This Bill was before 
Lora Baifour's Committee of the House of Lords last week. There 
was no opposition, and it was ordered to proceed. 

Shropshire and Worcestershire Electric Power Bill.—The Midland 
Electric Corporation for Power Distribution has withdrawn its 
opposition. 

Chelsea Electricity Supply Bill.—This Bill came before the Chair- 
mau of Ways and Meaus on March 23rd as an unopposed Bill, and 
was ordered to ba reported for third reading. 

Tyneside Tramways and Tramroads Bill.—la the House of 
Lorus on Monday, March 27th, this Bill was read a third time and 

assad. 
д Metropolitan Electric Tramways Bill.—In the House of Commons 
on Tuesday this Bill was read а second time and committed. 


OUR LEGAL QUERY COLUMN. 


(Questions addressed to the Editors for insertion in this column should 

* be written on one side of the paper. Free use of fictitious names, $c. 
may be made, Answers are furnished by a duly qualified lawyer 
but the Editors cannot undertake to be responsible for the acouracy 
(Ав views which he may express. ] 


* 


"INQUIBER" writes:—'" In a traction sub-station with motor- 
generators working at extra high-pressure, are there any regula- 
tions as to the necessity ot two attendants being on duty simuitane- 
ously, or is one sufficient ? ” 

„„ Bo far as can be ascertained there is no duty cast upon those 
who are responsible for а sub-station to keep two persons in 
attendance. The Board of Trade nave power, by virtue of Вес. 79 of 
the Factory Act, 1901, to make regulations for the conduct of 
dangerous trades; but electrical sub-stations have been dealt with 
under tuis head, and the memorandum embodying the special 
regulations was published in the E:zcraioaL Review for May 13h, 
1904, p. 811. 


“Sop-assistant” writes:—''In case of a sub-station attendant 
getting a severe barn while performing his regular duties, 
incapacitating him from his duty for a period of 10 days, can he 
claim from the company his wages and doctor's bill? Failing 
this, can he claim compensation." : 

*.* It is clear that the Workmen’s Compensation Act, 1897, 
applies to employment in an electrical station (Factory Act, 1901, 
Schedule VI. (20); W. C. A., 1897, Bec. 7 (2)), and that if a severe 
injury was sustained in the course of employ ment аб a aub · station. 
a claim for compensation could be preferred. But tho employer is 
not liable under that Act in respect of any injury which does not 
disable the workman for a period of at least two weeks from earning 
fall wages at the work at which he was employed." This excludes 
the employer from liability under the Act of 1897. Wath regard to 
the question whether a claim can be preferred at common law or 
under the Employers’ Liability Act, 1581, this will depend on the 
facts of the case. In order to succeed in a claim under the 
Employers’ Liability Act, 1881, the injared man must snow that 
the injury was cauted by a defect in the plant, or by reason of 
negligence on the part of a foreman or superintendent, or by 
reason of negligence on the part of anyone to whose orders the 
person injured was bouad to conform; or by reason of the act or 
omission of any person in the service of the employer done or made 
in obedience to the rules or bye-laws of the employer, or in 
obedience to particular instractions given by any person delegated 
with the authority of the employer in that behalf. [бее the 
Employers’ Liability Act, 1881, Sec. 1]. The foregoing Набиев are 
subject to the conaitions ot Bec. 2 uf the Act, and notice of the 
accident must be given in the manner prescribed by Sec. 4. The 

eons wno own the sub-station might also be liable at common 
law, tbat is to say, independent of statute, but in view of the many 
technical defences which may be raised to that form of action, 
sucoess would be problematical. 
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“О. H. B." writes:—" We are at present making negotiations in 
connection with the street lighting of a village in Ireland. The 
plant will be put down by a private individual, who will also fit ap 
the lawp poles and run the necessary wiring, the arrangement being 


that the local authority will pay an annual sum for the use of the 


light. 

" (a) Is it necessary to obtain a provisional order, and, if not, is 
it necessary to put the scheme before the Board of Trade for 
spproval before putting the work in hand ? 

“ The lighting will be done at a pressure .of 250 volts, the wiring 
being run overhead. 

“The lamp brackets are to be fixed to the poles carrying the over- 
head wires. The wiring would, of course, require to be kept at such 
а distance from the ground as to comply with the Board of Trade 
requirements. 

“(Бу If it is not necessary to communicate with the Board of 
Trade, is the consent of tbe local authority sufficient for the pur- 


pose ? в 

" (c) Is it the case that any private person owning property in 
the village may veto the whole affair ? " 

*,* With regard to (a), there is no need to obtain a provisional 
order in order to put up the installation in question. Во far as can 
be seen, the scheme proposed will be in full accord with the regula- 
tions which have been made by the Board of Trade for the establish- 
ment of electric lighting systems which are laid down otherwise 
than under the terms of a provisional order. 

" O. H. B." should consult these regulations, the proper title of 
which is Regulations Prescribed by the Board cf Trade under 
Bec. 4 of the Electric Lighting Act, 1888." They may be obtained 
from Eyre & Spottiswoode, London, E.C. 

(b) If the mains are to cross any highway, the written consent 
and approval of the local authority should be obtained. This may 
not be absolutely necessary, but it would be well to obtain it. 

(c) If it were absolutely necessary to carry the mains over or 
under the property of some person who objected, his opposition 
might be fatal. Otherwise a mere private owner would have no 
power of veto. 


AGRICULTURAL HALL MOTOR-CAR 


THE 
| SHOW. 


-— 


Тнв Motor-Car Exhibition, which was opened on Saturday, March 
18tb, at the Agricultural Hall, London, N., forms the tenth of the 
annual series of such shows that have been organised by Mr, C. 
Cordingley, and it may be said at once that the Exhibition was by 
far the largest that bas so far been held in this country, there being 
close upon 300 exhibitors. The show was under the patronage of 
the Automobile Mutual Protection Association, the Motor Van and 
Wagon Users’ Association and the Aero Club of the United 
Kingdom. Оле of the striking features was the large number of 


exhibita of heavy motor-wagons and motor-omnibuses, the collection 


of such vehicles being the largest yet brought together under one 
roof. Another interesting portion of the show was the special aero- 
nautical exhibit. As regards the electrical cars on view, the 
number was not very large, but several new types were intro- 
duced for the first time. One of these was that shown by the 
Ekstromer Accumulator Co, Ltd., of 13, Walbrook, London, F.C, 
the feature of which is the new Ekstromer accumulator, for which 
a large output, combined with light weight and ability to withstand 
sudden rapid discharges without injury, are claimed. No technical 
details of the construction of the battery are so far available, but 
tests made by independent expertes show that it has a capacity of 
798 ampere-hours per Ib. of cell and a watt-hour discharge of 
141 per lb. weight of complete cell, these being the average figures 
resulting from three charges and discharges at high discharge rater. 
The car on view was a two-seated one provided with a 5-н р. shunt- 
wound motor, which drives by spur gearing a differential counter- 
shaft, which in turn is connected with the rear road wheels by side 
chains. The controller is абау ted to give three forward and one reverse 
speed. Early this year an official trial of the vehicle was made. The 
car was fitted with a battery of 48 Ekstromer cel], and wLen London 
was left at 7.50 am., the E.M.F. of the cells was 1CO volts. 
Wind and rain, together with heavy roads, impeded progress 
very considerably; in fact, the weather was во bad that it was 
impossible to keep a record of the ampere meter. The entire run 
of 578 miles to Petersfield occupied 5 hours 30 minutes. On the 
return journey of 63 miler, a record of the ampere-meter was kept, 
readings being taken every five minutes; the total consumption of 
electricity was 230 ampere-hours, the discharge rate at times 
being 90 amperes. The large cousumption is accounted for by 
the condition of the rcads. The route taken was the Portsmouth 
le over Hind Head, and each journey was made on a single 
charge. 

The Alexandra electrical carriage exhibited by the PLonix Car- 
riage Cc., Ltd., of Aston Road, Birmingham, was not only a new- 
comer in the electromobile world, but undoubtedly formed one of 
the features of the show. The body, which takes the form of a 
four-wheel hansom cab, is provided with & detachable seat and a 
sliding roof, by means of which tbe vehicle can be converted into a 
covered car for four persons. The arrangement of the doors aud 
windows is exceedingly ingenious, they having bsen so designed as 
to fall ontwards in case of accident. The frame is of special 
tubular comstruction terminating about mid-length of the car. The 


electrical energy is furnished by a battery of 44 accumulators carried 
at the rear. A series-wound motor drives by spur-gearing a dif- 
ferential countershaft, which in turn drives the rear road wheels 
through side chains. The controller is adapted to give two forward 
speeds and one reverse. The steering gear is of novel design, the 
front wheels being mounted on a fixed axle, which in turn is con- 
nected witb a large plate turntable. It is claimed that the arrange- 
ment permits cf a large lock, so allowing the vehicle to turn in a 
much smaller circle than usual. 

Another interesting electrical vehicle on view was the ''Bilver- 
town,” shown at the stand of Mestre W. & F. Thorn. This vehicle, 
which we have already described, is built by the well-known 
Silvertown Co., and is noteworthy from the point of view of 
solidity of construction. The frame is made of one piece of channel 
steel with a single joint, all corners being solid. An unusual feature 
is the four-wheel drive, which is obtained by fitting a 2j-H.P. motor 
and differential to both front and rear axles. At present a battery 
of 44 E.P.S. cells having a capacity of 160 ampere-hours at a five- 
hour rate, and allowing a run of 35 miles over good roads on a 
single charge, is being used. The controller is adapted to give 
eight forward speeds, five braking positions, and five reverse 
pointe, all controlled by one lever. 

Messrs. Mors, Ltd., of Shaftesbury Avenue, W.O., who have 
acquired the British agency for the Cardinet electrical vehicles 
of the Compagnie arciise des Voitures Electromobiles, 
exhibited & neatly finished coupé. The motor is provided with 
two fields and two armatures, by means of which four speeds are 
obtained withont altering the battery connections, the cells remair.- 
ing in series the whole time. The controller is adapted to give 
four forward speeds, one reverse and an electrical braking positiop. 

The Krieger Electric Carriage Syndicate were also present with a 
couple of Krieger cars, one being a victoris, and the other a double 


landaulette. This system has already been dercribed in our columns, 


but it may be briefly mentioned that two 4j-H.P. combined electric 
motors drive the front road wheels through spur gearing. The 
electrical energy is furnished by a battery of 44 Fulmen or Soc été 
de Métaux acoumulators, one charge of which is stated to be capable 
of running the vehicle a distance of 45 miles. We under- 
stand that over 50 Krieger electric cars are now in use in the 
London district. 

There were quite a large number of exhibitors of electrical 
accessories in the way of coils, accumulators, spas king plugs, con- 
tact breakers, &c., for ignition purposes on petrol cars. The High- 
Tension Oo., of Charlton, S E, introduced а new multi-cjlind«r 
coil which is claimed to be capable of giving a 10-in. spark. 
Mesars. J. O. Faller & Son, of Bow, E., in addition to accumulators 
and coils, are making a speciality of a small combined engine, 
dynamo and switchboard for charging ignition accumulators, which 
should be found useful by motor-car agents who are some distance 
away from a central electric lighting station. Messrs. Kuttner ard 
Macdonell exhibited a new petrol electric motor-car, which appears 
to have a number of interesting features. The motive power is 
supplied by a two-cylinder petrol engine, the power of whicb, 
instead of being utilised direct, serves to operate through a 
dynamo two electrical motors, each of which is connected 
by spur gearing to a rear road wheel. The company known as. 
Le Carbone had on view a new primary battery, suitable for 
ignition purposes, the feature being that it will last indefinitely 
when not in we, so that it шау be employed as a reserve- 
battery for cars having either magneto or accumulator ignition. . 
When it is required to use the battery, all that is neces«ry 
is to fill it with a sal-ammoniac solution. Other exhibitors of elece - 
trical ignition accessories included Messrs. J. Lacoste & Oo, the 
Aston Motor Accessories Co., Ltd., the London Electrical 8j ndicate, 
Ltd. (Poplar), Van Radea & Oo, Ltd. (Coventry), and the Prested 
Miners’ Gas Indicating Electric Lamp Co. 

The show closed on Saturday last. 


Ignition as Applied to Iaternal Combustion 
Engines.—At the second ordinary meeting of the Automobile and 
Cycle Engineers’ Institute, held at the Institution of Mechanical 


Engineers, Bir Oliver Lodge delivered a lecture on the above sub- 


ject. He surveyed the matter from a general and soientific 
point of view, illustrating the lecture by many interesting ехрегі- 
ments. In the course of his remarke, he said that electric ignition 
might be regarded as almost a uatural method of setting up com- 
bustion, because combustion, after all, was only electrical action. 
The force of chemical activity was electrical attraction at close 
quarters—an electric attraction bstween molecules. The lecturer 
introduced his own improved method of ignition, which differs 
from the present high tension system by coil, in that instead of the 
high-tension carrent from the coil being taken direct to the plugs 
it is taken to Leyden jars, and the tertiary current from the onter 
coats alone is conducted to the plugs. The Leyden jar or con- 
denser acts in a way analogous to that of a spring and stores up the 
current gradually, throwing it oùt again with violence. As a result 
of this system, plugs were shown sparking in oil and in water, and 
generally reversing the ideas which at present prevail as to 
their treatment. It was suggested that in marine work and in large 
engines the Lodge system would be found extremely valuable. A 
member, in seconding the vote of thanks to the lecturer, remarked 
that the author's experiments appeared to go a long way towar.s 
solving troubles in launch work, where the installation of н.т. 
circuits was exceedingly difficult ; the author's co.l weuldtalsoijbe 
useful in that con ee: ion. 
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VISITORS DAY AT BUSHY HOUSE. 


THE invitation, issued by the Board of the National Physical 
Laboratory, to the annual inspection of Bushy House, was 
accepted by a considerable number of visitors ; and although 
the weather on the 17th inst. was particularly adverse to the 
occasion, the arraugements made by the Director and his 
staff resulted in a pleasant afternoon for everybody who took 
this opportunity of observing the progress of that institution. 
Considering the shortness of the period that has elapsed since 
the building was transformed from a private residence, the 
nation may congratulate itself upon the advance that has 
been made in the equipment. Viewed from without, Bashy 
House on Friday still appeared with unpretentious homeli- 
ness, much like an old mansion with new stables. Viewed 
from within, it resembled no other building. This is 
perhaps explained by the circumstance that the National 
Physical Laboratory is the nearest approach the nation has 
yet sought to make toa temple of truth. The desire for pre- 
cision already stamps this interior with a character that 
promises to develop into a beauty of its own, a charm that 
the nation is only just beginning to appreciate; if this 
endeavour is faithfully supported, we shall see it grow into 
something which will confer loftier motives, if not bigger 
profits, upon the age. 

The aims and progress of the National Physical Laboratory 
were ably dealt with by Dr. Glazebrook in the paper read 
before Section A of the British Association last year. It was 
interesting to see apparatus to which he referred in that paper. 
Some idea of the work already accomplished may be gathered 
from the fact that the Laboratory has established a scale of 
temperature to 1,000° C., probably correct toa few tenths of 
a degree at that temperature, and it has materialised a 


standard of resistance which is in agreement with the: 


Reichsanstalt standards to two parts in 100,000. Moreover, 
experiments undertaken by the engineering department have 
indicated the probability that the resultant force due to wind 
pressure is proportional to the square of the linear 
dimensions of a structure against which it impingee. High- 
clags research in regard to steel and iron is being undertaken 
with conspicuous success, and every department of the 
laboratory is actively engaged. The tests appertaining to 
what may be regarded as routine work now comprise elec- 
trical and magnetic investigations of all kinds, thermometry, 
metrology, mass and volume teste, photomicrography, 
chemical analysis, and optical measurement. 

Of new features, we noticed first of all the chemical 
laboratory, modestly occupying what was formerly the chapel 
of Bushy House, and still preaching of good intentions. 
This laboratory is, we have reason to know, doing splendid 
work, but it is obviously lacking in equipment; it is to be 
hoped that the chemical industry will supply the means for 
an adequate representation of the science at Teddington. 
The historical piece of mechanism invented by Lord Kelvin 
for predicting the times of tides has been transferred from 
India to the National Physical Laboratory, and it is working 
as perfectly as on the day it was made. It combines auto- 
matically about 24 harmonic componente, and in about. two 
hours it draws the curve of tides for any open coast station 
for each day of a year. 
mechanism, among many, is the dividing engine made by 
the Société Genevoise for the construction of instrumenta of 
precision. We noticed also some good work in progress in 
regard to the gauging of shafts and bearings with & view 
to determining the clearance necessary for *'running fits." 
The nickel alloy known as Invar was in evidence as an 
H-form four-metre line standard, and in other forms. 
Photometry has received careful attention, and there was 
a good display of standard lamps and photometers, applicable 
to various conditions of testing. In the engineering depart- 
ment there was a very effective plant for calibrating steam 
gauges. Machines for subjecting materials to stresses of 
various kinds have also been erected, but there is space for a 
great deal more. Research work was here represented by 
а complete apparatus by which it is hoped to determine 
definitely the law of the specific heat of superheated steam. 
The electrical laboratories and the thermal laboratories have 
proved their value by the excellent work to which we have 
already referred ; it is impossible here to attempt to describe 


Another delightful piece of 


them. One of the latest determinations made there is the 
melting point of platinum, which we believe is now to be 
taken as 1,710? C. 


BIMETALLIC RHEOSTATSR. 
By F. PUNGA. 


THE choice of the proper material is one of the most impor- 
tant factors in the construction of rheostats; in fact, for 
starting rheostats where ventilation is of little importance, 
the problem is to directly store up a certain amount of heat 
in the cheapest way. ' 

As the usual material for rheostats—wire of high specific 
resistance—is rather expensive, the attempt has been made 


Fic. 1. 
to improve the heat-storing capacity by winding the wire 
directly on porcelain or on iron tubes, insulated by thin 


sheets of asbestos, or on asbestos tubes impregnated with 
special chemical substances and baked. 

The inherent fault of all these arrangements is the 
slaggishness with which the heat is taken up by the aur- 
rounding materials. 

Quite a different solution of the problem is the use of iron 


as resistance wire, This obviates the necessity for employ- 
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ing апу other heat-storing materials, as iron is so cheap 
that a liberal quantity may be employed in the design. 

This method has, however, a great lack of flexibility. 
Whilst very useful for currents up to 5 or 10 amperes, it is 
impracticable for larger currents to use one single wire, as 
the cross-section would be too large for bending, and one has 
to employ two or three, and often as many as six, different 
wires in parallel. | 

This leads to a series of disadvantages, especially if a 
good many steps are employed for the rheostat switch, as 
taps often have to be taken from the middle of a tube. If 
there are, say, six tubes in parallel, this means six taps for 
one rheostat step. | 

A solution, which is to a certain extent free from the 
faults of the above methods, has been devised by Mr. Hobart, 
and the writer has helped in the development of this so- called 
“ bimetallic rheostat.” The chief material for storing up 
the heat is iron, but the current is conducted almost entirely 
by a copper winding, which is in close metallic contact with 
the iron wire. The latter is able to absorb the heat from 
the copper very quickly; in fact, tests have shown that the 
copper winding can bedesigned quite independently of thermal 
considerations; the cross-section can be chosen so small that 
the wire would fuse instantaneously if suspended in free air. 

The current density employed in a copper wire of 0:27 
mm. was 250 amperes per sq. mm., or 150,000 amperes per 
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вд. in., and after 120 seconds the temperature of the wire 
was only just high enough to soften common solder. 

By this means it is possible to obtain a rheoctat in which 
the heating is taken care of by the iron wire, and the exact 
resistance is obtained by choosing the copper of different 
cross-section, As the iron wire is preferably always of one 
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and the same diameter, the copper cros:-section being, how- 
ever, very small, the genera! appearance of a rheostat for 
15 amperes is about the same as one for 75 amperes. 

In the normal rheostats the iron wire is wound with 
about 6 turns per cm. length; the copper wire two or three 
in parallel, having only one-half turn per cm. length of tube. 
Iron wire and copper wire are in parallel, but as the former 
has a considerably greater length and considerably higker 
specific resistance, only a small percentage—often from 5 to 
15 per cent.—of the total current flows through the iron 
wire, This construction is shown in fig. 1; the maximum 


current that can be conveniently carried in this way is about 


100 or 150 amperes. Fig. 2 shows a tube for 125 amperes. 
It will be noticed that the greater the current the steeper 
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becomes the pitch with which the copper wire is wound. 
For higher currente, the construction in fig. 8 * is used, which 
construction, in the form of honeycombs, can be used for 
almost any current. 

The winding of the tubes shown in figa. 4 and 5 has been 
done by hand, but, of course, to reduce labour cost, machine- 
wound rheostats would be employed in the factory, and 
suitable terminal caps would also be substituted for the 
twisted wires shown. The iron and copper wires can either 
de woven through each other in the manner familiar in 
covering copper wires with cotton insulation, or they could 
be wound in three stages: — (1) One spiral of iron wire; 


4A similar construction has already b2en devised by Siemens 
and Halske, D.R P. 26.175. Ia contrast to the above construction, 
however, it uses high resistance wires for carrying the current. 
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(2) The copper winding; (3) A second spiral of iron wind- 
ing between the turns of the first spiral. f 1 10 
he winding itself is, however, not done for each tube 
separately, as is a necessary condition for the ordinary 
rheostats, but may be done in large quantities, 10 or 20 
being wound in one continuous piece; terminals are wound 
round at suitable distances apart after the total length is 
wound, and then single tubes are sawn out. Я 
As there are generally no tubes in parallel, it is clear that 
the distance between two adjacent taps must be as many 
times larger as there are tubes in parallel for the 
ordinary construction; or, in other words, the length of 
а single tube can be chosen considerably larger than in the 
normal rheostats, and even then no taps from the middle o 
a tube will be necessary. | 


————— 
THE BOSTON TURBO-GENERATOR 
STATION. 


THE most recent American practice in turbo-driven generating 
stations is exemplified in the recently-erected new power 
house of the Boston Edison Electric Illuminating Co., which 
is at present of 10,000 Kw. capacity, and is to have an 
ultimate capacity of 60,000 kw. The saving of space 
effected by the use of the vertical turbines is shown by the 
fact that, although the cheapness of ground allows the 
buildings to be spread out rather than carried high, and the 
turbine room receives all the machinery of the station, 
including the boiler feed pumps (the boiler house only 
containing the boilers and necessary piping), yet the turbine 
room floor area is only 36,725 aq. ft., as against 95,680 вд. ft. 
boiler house area. The two buildings are of the same height, 
and there is no basement. A separate switchroom of several 
storeys is provided. The finished building will cover about 
160,000 sq. ft., or 2:67 sq. ft. per Kw. 
The detached unit system is almost compietely adhe 
to, each generating unit with its auxiliary plant being a 
small central station in itself. he steam mains of 
| pairs of units are joined by a small 
cross - pipe for temporary runs in case of 
emergenoy, this being the only divergence 
from strict detachment. The pointe 
that decided the use of turbines as 
against reciprocating engines were their 
smaller first cost, smaller operating 
expense in supervision, less room 
required, ability to sthrt up quickly, 
and purity of condensing water. These 
‚ were held to be of much more import- 
ance than economy of steam consumption, 
the value of which, though expected to te 
better than that of the reciprocating 
engine, is doubtful. ; 
The 5,000-kw. four- stage Curtis 
turbines have surface condensers in 
their bases. and mechanical brakes for 
Without this 
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** the turbine wil run for some hours 


with no-load and no field. All auxiliaries 
the circulating pump, wet and dry 
vacuum pump, step-bearing pump, 


hydraulic accumulator, and boiler feed pump — are 


steam driven (for better economy than with motor- drive) 
excepting the wet pump, which has too high a speed for a 
steam engine. The step is lubricated by water at 1,000 Ib. 
per sq. in. pressure. The rows of boilers, placed in pairs 
back to back, with a chimney 230 ft. high between and half- 
way along each pair of rows, are elevated from the ground 
to give space beneath for ash handling. Each row supplies 
one turbine, the arrangement giving the minimum length of 
pipe. 

Superheaters, but not economisers, are installed, the latter 
being rejected, as their effect on the chimney draught redaces 
the boiler capacity at the time when the maximum is needed, 
unless they are cut out of action at a time when they would 


T This proposal is due to Mr. F. E. К snnard. 


— . 


552 THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,427, Marom 31, 1905. 


be most useful. Coal is stored in the open air immediately 
on the ground and without shelter, provision for 60,000 to 
70,000 tons being made. In the switchroom, owing to 
exigencies of previous supply, there are three bus-bar pres- 
sures—2,300 volta from the old station, 6,900 from the new 
turbo-generators, and 4,600 volte for outlying districte on 
the old system. This, with the addition of the excitation 
amd provision for future alterations to 13,800 volts, gives 
as complicated a three-phase switchgear problem as can be 
wished for. 

Duplicate bus-bars are installed in each system, trans- 
mission and machine connections being collected into groups 
of 10,000 Kw., with tie switches between the groups. 

In a discussion on this plant at the American Institute of 
Electrical Engineers, the detached unit system was criticised 
on the ground that banking mechanically-stoked boilers as 
spares required almost as much coal as running the plant, & 
few cross-connections allowing a spare turbine to use the 
boilers already in action. Тһе defence was that cross- 
connections had been tried at the Atlantic Avenue station, 
where every conceivable connection had been made, with the 
result that in a short time everyone forgot the purpose of the 
different connections. This seems to us to be a slur upon 
the American memory. | | 

Other points questioned were the superiority of the turbine 
to the reciprocating engine for speedy running up, the 
‘advisability of isolating the switchboard from the turbine 
room, the superiority of the surface condenser to the 

“barometric type having a dry air pump, and the advisability 
-of storing coal in the open. 
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d hay ceci "gr for this Journal by W. P. Тномрвон & Oo., Electrical Patent 
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being date of application in United States.) March 18th. (Complete.) 

5,226. “Improvements relating to electrically-fired internal combustion 
engines.“ W.P.LiTTLE. March 18th. 
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cation in France.) March 16th. (Complete.) 


5,584. ' Improvements in electric conveyor systems." THs Витізн 
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No. 1,428. 


PETROL 'BUSES v. ELECTRIC 
TRAMWAYS. 


THE last few weeks have witnessed the launch of several 
new petrol omnibus companies, and it is a somewhat 
significant fact that in many cases the directors of the new 
companies are already directors of one or more electric 
tramway companies, This may be taken to indicate one of 
two things. Either the electric tramway directors are 
becoming alarmed and wish to ally themselves with the 
petrol industry before it is too late, or possibly those 
interested in electric tramways wish to become acquainted 
with the real facts as regards cost of operation and earning 
capacity of petrol motor-'buses. We believe the latter 
explanation is the more correct of the two. 

As is often the case when electrical subjecte are under 
discussion, the daily Press has taken up the motor-'bus 
question, and in many cases has made a hopeless hash of it, 


with the result that the mind of the public is being rapidly led 


to believe that motor-omnibuses will sweep electric tramways 
off the face of the earth ; we shall therefore attempt to put 
before our readers what, at the present moment, we consider 
to be the true position. 

We fear that company promoters are utilising the 
Press to push motor-omnibus companies, and to make their 
profit out of these, just as was done many years ago with the 
electric lighting undertakings. Certainly the argumenta which 
are put forward in favour of the motor-'bus, as compared to 


 tramways, show that the facte have not been carefully con- 


sidered. Motor-omnibuses will have to run for a very much 
longer time than has as yet been possible, before accurate and 
reliable figures of cost of operating and maintenance, and the 
life of the various parts of the motor-omnibus, can be secured, 
but we think that the following figures will not be found 
very much out :— 

Cost PER ’Bus-MIve. 


Tires -— . 31. 
Repairs and maintenance of car rand motor . 2d. 
Oil, waste, grease and petrol. Tn «a dd. 
Wages of drivers and conductors — ...  ... 165d. 
Renewal fund for rolling stock... СТ .. 1:864. 
Garages, repairs k.. deg zu .. 1°86d. 
Traffic expenses, rants and taxes is .. 1:604. 
Total ... 885 ... II lid. 
Interest on capital a 8 га ». ‘60d. 
Total ... 2s ... 1171d. 


The reporte of the different tramway companies and the 
results obtained by municipal electric tramways in this 
country will show that there are very few electric tramways 
which are at the present moment making anything like the 
amount per car-mile which, we estimate, it would cost to 
operate a petrol bus. It is true that in some instances a 
few "buses on the most lucrative London roads have shox n 
very large earnings per mile, but this is partly owing to the 
novelty, because they are always travelling with their fall 
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complement of passengers. Such results cannot be generally 
applied to a petrol bus system, which, in order to serve the 
public requirements, would naturally have to operate under 
very much the same conditions as our electric tramways are 
working under. 

In looking through the total operating costs per car-mile 
of electric tramways in the United Kingdom, it will be seen 
that the average inclusive oost per car-mile in most cases does 
not exceed 8d. Taking this figure as a fair average, 
the difference between the total costs of a tramcar and of 
a petrol 'bus would be in round figures 4d. per car-mile. A 
petrol bus cannot be counted upon to run more than 24,000 
miles a year, as experience has shown that electric tramcars, 
the repairs of which require certainly less time than those 
of petrol omnibuses, do not run more than 25,000 miles a 
year on an average. 

On this basis, the extra cost of running a petrol bus as 
compared to an electric tramcar amounts to 5 per cent. on а 
capital of £8,000. Then allowing that on an average there 
are three electric tramcars to every mile of single track and 
that not more than the same number of omnibuses would be 
required which, of course, understates the case, as the 
carrying capacity of a petrol omnibus is not much more than 
half the capacity of an electric tramcar—this would represent 
an extra capitalisation of £24,000 per mile of single track. 

This amount is, however, not the whole, as the petrol 
"buses, including the necessary repair shops and stabling, cost, 
on an average, at least £1,000 per bus. 

The price of a really good ’bus will probably not be much 
Well-equipped workshops must be at hand, 
and store-rooms for petrol and oil. Car-sheds supplied 
with pits are also necessary, and the cost per car for 
this portion of the equipment will probably not be less 
than £200. It wil therefore be seen that the estimated 
costs which we have given for petrol ‘buses are, if anything, 
under the mark. | 

The reason for the heavier cost of operating is not far to 
geek. Everyone knows that the tractive resistance of a cart 
operating on the road is much greater than that of a vehicle 
on rails, and we do not think it necessary to bring forward 
arguments to demonstrate that rubber tires wear out much 
more quickly and are much more costly than steel tires. 
Also it seems hardly necessary to suggest that high-speed 
reciprocating gas engines, composed of a very large number 
of more or less fragile and complicated parta, must be much 
more expensive than the very simple electric tramway 
motors used to-day. | 

As regards the speed of electric tramcars being less than 
that of motor-omnibuses, we think that, were a large number 
of petrol "buses introduced, they would certainly not be able 
to keep up а speed any higher than that which, from expe- 
rience, we know is the average running speed of the County 
Council tramways, and which we are certain could not 
average much less than 10 miles an hour on the whole run 
from the bridges to the termini. 

Bot to return to the question whether or not motor- 
omnibuses will supersede electric tramcars, we think that 
where, as in London, horse "buses can live, notwithstanding 
electric tramways competition, it is certain that they can 
be advantageously replaced by motor-'buses. But where, as 
in practically all the other towns of this country, the 
electric tramways have run the horse 'buses off the road, 
we do not think that motor-omnibuses can permanently 
damage electric tramways. 

Where petrol omnibuses are used in connection with 
electric tramways to connect up their termini with more 
distant villages, the traffic of which would not justify the 
extension of the tramways, the case is altered. Any such 
undertaking stands an excellent chance of being successful, 
and the satisfactory resulta which have been obtained from 
the Great Western Railway Co.’s experiment in this direc- 


tion should encourage other railways and tramways to follow 
its good example. 


AT the beginning of this yesr a 
momentous change was made in the pro- 
cedure for granting patents for inventions. The old 
laissez faire policy of granting a patent for any alleged 
invention, whether it was new or not, was abandoned, and 
every application for a patent is now submitted to an 
examination for novelty. The search is not complete, it is 
true, being confined to inventions patented in this country 
within the last 50 years, but it is highly probable that there 
are very few valuable industrial inventions which are not to 
be found described in our patent literature covering the 
prescribed period. 

The great defect of this Patents Act of 1902 is, in our 
opinion, that it gives inadequate protection to the public 
by refusing to give power to the authorities to supprerg 
applications for patents when the inventions have been 
found to be previously described, and are, therefore, public 
property. The bogus inventor may still, under the new Act, 


The New 
Patents Act. 


appropriate public property and demand from the Patent 


Office that a patent monopoly shall be granted to him for 
the same. The framers of this Act, in their tender regard 
for the rights of the individaal and disregard for the rights 
of the public, have merely provided that a reference to the 
patents which anticipate the alleged invention of the bogus 
patentee shall be inserted in h's specification by way of notice 
to the public. 

But even this small concession to the rights of the public 
appears to be begrudged by the supporters of the views 
which so strongly influenced the framing of the Patents Act, 
1902, if we may judge from a letter and memorial forwarded 
to the President of the Board of Trade by Sir Lloyd Wise 
and published in the Times, March 27th. Objection is 


. raised in this memorial, to one of the new Rules which 


enables the Comptroller of Patents to insert а refer- 
ence to anticipating patents at the end of a specification, 


when the applicant for a patent refuses to amend his specifi- . 


cation so as to exclude or acknowledge tbe pre-existing 
subject-matter. Sir Lloyd Wise considers that the object 
of the new Act is“ to afford, both to the inventor and to 
the public the benefit of an official examination as to novelty 
without, however, incurring the serious risk of inflicting 
injary upon an inventor by refusing a patent for alleged 
want of novelty, or by making public adverse official opinions.” 
The public may well ask Sir Lloyd Wise what benefit they 
are to get for the large expenditure of public money on an 
examining steff. Sir Lloyd considers’ that the publica- 
tion of erroneous conclusions of the Comptroller about 
the novelty of inventions would cause irreparable injury to 
inventors, whereas nobody could be irreparably injured by 
failure to endorse upon an applicant's specification an adverse 
official opinion." 

This last extract from Sir Lloyd Wise’s letter is a good 
example of the fallacious principles of the school which he 
represents. Is nobody injured by the bogus patent which i8 
used to blackmail manufacturers and illegally enhance the 
price of goods tQ the consumer ? Is nobody injured by the 
company promoter who uses bogus patents to extract eub- 
scriptions from the unsuspecting investor? Sir Lloyd 
wishes to- deprive this pcor manufacturer and innocent 
investor even of the small protection of an cfficial warning 
endorsed on the specification. 

The surprising circumstance abont this memorial is that 
it has been signed by some of our leading’ scientific and 
technical men. It will be observed, however, that most of 
these men are themeelves inventors and patentees, and would 
naturally look at the question from the patentee-inventor's 
point of view. This point of view is, as a rule, purely 
selfish, The inventor does not wish, under any circum- 
stances, to have his invention officially marked as more or 
less anticipated. He thinks that the official may make a 
mistake, ав is quite possible. But, to reverse Sir Lloyd 
Wise’s dictum, nobody would be irreparably injured by an 
occasional unfair official endorsement ; the patent is not 
refused ; the Comptroller’s decision is not final, and may 
b? reversed in a higher court. | 

It is satisfactory to see (Times, April 3rd) that a counter- 
petition, signed by an overwhelming majority of the leading 
patent agents, has been sent to the President of the Board 
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of Trade. This petition is strongly ia favour of the official 
endorsement, ав opposed to the reference inserted in the 
body of the specification. As they shrewdly point out, if 
there is no distinctive character about the official reference, 
all references in the specification inserted by the inventor 
himself will be suspect, and injare the sale of his patent. 

Itis to be hoped that the President of the Board of 
Trade will remember that he has to protect the interests of 
the non-patentee manufacturer and of the consumer, and 
that he will not be induced by these misguided memorialists 
to take a step which would nullify to a great extent the bene- 
ficial effects of the new Patents Act. 


Wuar is the use of the Electric Lighting 
Acts? What is the object of the Board 
of Trade regulations relating to the supply 
of electricity ? These are questions which will probably sug- 
gest themselves to the minds of those who have studied the 
findings of the jury and the judgement of the Court in the 
case of Midwood v. the Mayor, &c., of Manchester. A report 
of this case appeared in our issues of March 24th and 81st. 
The case is the most important from the point of view of 
electric supply companies which has come before the Court 
in recent years. 
The short facts of the case are as follows :—We have an 
electric lighting system laid down by the authority of 
Parliament, planned and manipulated by skilled engineers 
according to the most approved methods. Not only this, 
the method of laying mains and the system of supply adopted 
was in accordance with the Board of Trade regulations, and, 
as we understand, all the arrangements were approved, if not 
actually inspected, by the electrical adviser of the Board. 
What is the result of the case? The Manchester Corpora- 
tion is held to have been guilty of negligence in giving a 
supply in the authorised manner, and of creating a nuisance 
in bringing ite mains near to the plaintiff's house. 
We cannot but think that in arriving at their decision the 
jury lost sight of one important fact—namely, that under- 
takers who supply electricity are not merely exercising a 
privilege, they are performing a public duty. It is their 
duty to grant a supply to every consumer in the district 
where their mains are laid, and to maintain the supply at the 
prescribed pressure. Just as a water company must supply 
water, and а gas company must supply gas, во those who 
undertake the supply of electricity must perform their obliga- 
tion. While the maintenance of pressure may expose all the 
inhabitants of a town to an infinitesimal risk, failure to 
maintain that pressure may plunge a whole district into total 
darkness. 

Taking a broad view of the matter, however, it is not 
surprising that the jury should award damages. The plain- 
tiff undoubtedly suffered a serious loss, and it is natural that 
the jury should do their best to rehabilitate him, But in 
doing £o they may have established a precedent which is 
somewhat disquieting for those whose daty it is to supply 
the public with electricity. 

In discussing the legal position of the Manchester Cor- 
poration, we are not considering a mere exception to the 
general law. The same principles apply to every electric 
lighting company and local authority supplying electricity in 
the kingdom. Sec. 67 of the Manchester Electric Light- 
ing Order is in tbe exact terms of Clause 77 of the Electric 
Lighting (Clauses) Act, 1899, which provides that :— 

The undertakers shall be answerable for all accidents, damages, 
and injories happening through the act or default of the under- 
takers, or of any person in their employment, by reason of or in 
consequence of any of the undertakers’ works, and shall leave harm- 
less all authorities, bodies, and persons by whom any street is 
repairable, and all other anthorities, companies, and ies col- 
lectively and individually, and their officers and servants, from all 
damages and costs in respect of those accidents, damages, and 
injuries. 

Again, Sec. 70 of the Manchester Order is precisely similar 
to Clause 81 of the schedule to the Act of 1899, which pro- 
vides that — 

Nothing in the Special Order shall exonerate the undertakers 


from any indictment, action, or other proceedings for nuisance in 
the event of any nuisance being caused or permitted by them. 


The Liabilities of 
an Electric 
Supply Co. 


Having regard to the fact that both these clauses were 
under consideration in the case to which we are drawing 
attention, it really becomes difficult to see what benefit 
accrues to those who supply electricity under an Act of Par- 
liament. Of course the authority of some statute is neces- 
sary to enable undertakers to turn up atreeta and lay their 
cables beneath them; but is there any other advantage 
gained? The undertakers are held liable for what has all the 
appearance of an inevitable accident. Do they take any 
benefit or derive any protection from the fact that their 
works are carried out under statutory authority? This is a 
question which we asked at the commencement of this 
article; in view of the decision in Midwood v. the Man- 
chester Corporation, it seems that it must be answered in 
the negative. 


-— — 


AFTER the report of the Departmental 
Committee, which was published last year, 
it was expected that the Government would 
introduce a measure during the present Session for the 


Amendment of the 
Workmen's 
Compensation Act. 


amendment of the Workmen's Compensation Acts. This 


expectation has not been disappointed ; and slthough the 
Bill, to some extent, increases the burden thrown upon em- 
ployers, it will, at the same time, abolish many of the anomalies 
which have led to во much litigation in the past. Space 
does not permit us to draw attention to all the changes pro- 
posed. We should mention, however, that the question of 
the liability of a sub-contractor has been seriously considered, 
and it is proposed that, while the person employing the sub- 
contractor is primarily liable, the undertakers shall be 
entitled to be indemnified by the person by whom the work- 
man was immediately employed and by any intermediate 
contractor, and any intermediate contractor called on to 
indemnify the undertakers shall be entitled to be indemnified 
by the person by whom the workman was immediately 
employed and by any contractor intermediate between him 
and that person, and 8o on ; and any such indemnity shall, . 
in accordance with rules of court, be enforceable in a County 
Court. The operation of the Act of 1897 is considerably 
extended by the expansion of the definition of the word 
“employment.” This is to mean (inter alia) employ- 
ment by the undertakers (1) on or in or about a railway, 
tramway, factory, workshop, laundry, dock, wharf, quay, 
warehouse, mine, quarry, engineering work, or smithy. 
The words in italics are new. The old distinction as 
to buildings exceeding 30 ft.in height is to be abolished, 
and the Act is to apply to work upon all buildings ; 
it is also to apply to employment (i) in the process 
of loading, unloading, or coeling, or in painting or repair- 
ing any ship in any harbour or canal; or (ii) оп or 
in or about any vehicle or vessel used for carrying purposes 
on inland waters; (iii) in the care or management of horses 
or locomotives. The word “ railway,” ав used in the Act, is 
to be extended во as to include every station and siding of or 
belonging to the railway or tramway, while the words 
“ engineering work" is to include any railroad, harbour, 
dock, pond, inland navigation, road, embankment, sewer, 
gas or water works, well, telegraphic line, or electric line or 
work, or part thereof, which is being made, laid, altered, 
repaired, demolished, or removed. “ Telegraphic line” is to 
have the same meaning as in the Telegraph Act, 1878, and 
** electric line or work " the same meaning as in the Electric 
Lighting Act, 1882. 

The Bill contains a seemingly anomalous proposal to the 
effect that workmen over 60,or workmen owing to some 
physical incapacity find it difficult to obtain employment, 
may contract out of the Act. This is the direct result of 
what has been pointed out by the secretaries of many friendly 
societies, namely, that owing to the serious liabilities imposed 
upon them by the Act of 1897, employers are unwilling to 
accept the services of men with grey hairs in their heads, or 
of men who, by reason of some physical infirmity, are more 
liable to be seriously injured by accident. 

Having regard to the drastic nature of the changes which 
are suggested by the Bill, xe apprebend tbet it will not go 
through the House without considerable opposition. 

D 
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THE BRITISH ENGINEERING INDUSTRIES 
AND THE FISCAL INQUIRY. 


 IV.—THkr COMPARATIVE INCIDENCE OF TARIFFS. 


IN considering the effect of the Customs tariff of foreign 
countries and British possessions on the trade of the United 
Kingdom, it is evidently of the highest importance to 
obtain some measure, however rough, of the comparative 
level of the tariff barriers which impede our commercial 
intercourse with {ске markets. The difficulties confront- 
ing the Board of Trade have been ғо formidable as to bave 
been. previously considered insuperable. These difficultics 
were in part due to the extremely ccmplicated nature of 
certain tariffa which are rot devised on an ad valorem 
basis, ard also even in the case of a country in which the 
ad valorem tariff differs with different commodities. The 
methed adopted by the Board of Trade bas therefore teen 
to calculate approximately the mean ad valorem equivalent 
of the import duties imposed by each country on the 
main classes of manufactures which are exported from the 
United Kingdem ʻo all destinations, and not solely to the 
particular market under consideration. This method has 
the advantage of applying a uniform standard to all 
countries, both as regards the list of articles on which the 
duties are calculated, and the relative ** weight ” attached to 
each article. It has the further advantage of taking into 
account the duties which exclude our goods from particular 
markets as well as thoee which are actually paid on such 
goods as gain admittance. 

In order to apply this methcd of calculation, a list was 
prepared embracing the principal classes of gocds exported, 
attaching а “ weight” to each group approximately accord- 
ing to its comparative importarce. Among the groups cf 
articles which have been taken as representative of British 
exports of manufactures as a whole, are machinery, bard- 
ware, &c., to which a weight of 12 is attached, and iron 
and steel manufactures to which a weight of 16, and ships to 
which a weight of 3 is attached. That is to ғау, that of 
manufactures valued at 174°5 millions sterling and exported 
from the United Kingdom represented by 100, the engi- 
neering manufactures enumerated have an aggregate weight 
of 31. On this basis the following table bas been com- 
puted :— 

Estimated average ad valorem equivalent of the import 
daties levied by the under-mentioned foreign countries and 
British Possessions on the principal manufactures exported 
from the United Kingdom :— 


Per cent. Per cent. 
Russia — ses —. 131 Canada (preferential tariff) 17 
Bpain s ae sc 76 Roumanis ... pi e. 14 
United States aah .. 73 Belgium  ... ses *. 38 
Portugal... isi $ 71 Norway  .. vas .. 12 
Austria-Hungary ... .. 85 New Zealand S 9 
France 22 des ... 84 Japan 9 
Argentine Republic —. 28 Turkey ТА 8 
Italy PA m "EE ví Bwitzerland 7 
German m e. 25 Australia ... ©; e 6 
Sweden as ue 528 South African Customs 
Union (preferential tariff? 6 
Greece ds es a. 19 China as 995 ss OD 
Denmark .. Bas .. 18 Holland  .. 3 
British Irdia 3 


The interest of a general tariff such aa the above is to the 
engineer more academic than specific. Ап examination, how- 
ever, of the tariffs of the principal manufacturing and pur- 
chasing countries will perhaps be of interest to our readers. 
Taking first of all the several British Colonies and 
possessions in the order in which they aprear in the fore- 
going table, the following notes are collected from pages 
203—815 of the Second Inquiry Blue Book. 

CaNADA.—The rates leviable on goods manufactured in 
the United Kingdom are 333 per cent. less than the general 
tariff rates, except in the caseof woollen goods. The actual 
ad valorem duties paid on articles of engineering interest 
are:—Textile machinery, 163 per cent.; locomotives, 
234 рег cent.; sewing machines, 20 per cent.; pig-iron, 
12 per cent.; rails, 20 per cent.; galvanised corrugated 
sheets, 164 per cent.; steel bars, angles and shapes, 84 per 
cent. Ships are duty free. In spite of the much talked of 
J we 8 


* Parte I., II. and III. a peared in our issues of Feb 
and 10th and MarchiSrd. Ё d: E „м TOME iis 


preference, the Canadian tariff on British goods is higher 
than that of any other British colony or possession. 

New ZEALAND ranks second in order of onerousness 
of colonial average import duty. There is for engineering 
articles a rather extensive free list, sewing machines, 
pig-iron, rails, tin-plates, and steel bars, angles and 
shapes being not liable to duty. Duties of 124 per cent. 
and 16 per cent. are respectively charged upon locomotives 
and galvanised corrngated sbeete. . 

AURTRALIA.— Tbe unifying of Australia, which was 


effected by the ertablishment of the Commonwealth, has 


substituted a single comprehensive tariff for the diverse 
tariffs of the several component colonies. At present a 
tariff of 123 per cent. confror ts locomotives and raile. 
There is a provisional tariff-of 6 per cent. on galvanised 
sheets, which is liable to replacement by a 10 per cent. duty 
when this particular msnufacture is established in Ње 
colony. Steel bare, angles, shapes, &c., and pig-iron are 
similarly to be confronted by 10 per cent. duties, Even 
worse is the outlook for mskers of textile machinery ard 
sewing machines, which are to become liable to a 15 per 
cent. duty when their manufacture is established in the 
colony. 

Костн AFRICAN Customs Union.—The duty on rewing 
machines and on galvaniscd theets is 74 per cent. All other 
British engineering manufactures are duty free. A duty of 
24 per cent. ad valorem is levied on rails, locomotives and 
textile machinery not of British manufacture: the rates 
levied on other dutiable articles, when not of British manu- 
facture, are throughout 332 per cent. higher than those quot d, 
making an actual import of 10 per cent. on the goods men- 
tioned. 

BRITISH [Np1A.—Just as India offers the lowest average 
general tariff to British gocds, во also does India offer the 
lowest tariff on engineering articles. There is a 5 per cent. 
ad valorem duty on sewing machines, but textile machinery 
ard locomotives are duty free, while there is only & normal 


1 per cent. duty on the various manufactures of iron and steel. 


Of the various foreign countries in regard to which the 
average incidence of the tariffs has been computed, only a 
few call for comment in there pages. Those selected for 
mention, therefore, are notable either on account of the 
amazing value of tbe duty, or because of the manufacturing 
of the country imposing them. 

Russia imposes the following duties :— Textile machinery, 
28 per cent.; locomotives, 39 per cent.; sewing machines, 
10 per cent.; pig-iron, 91 per cent.; rails, 90 per cent.; 
galvanized sheets, 122 per cent ; tin plates, 110 per cent. ; 
steel bare, angles, &c., 42 per cent. Ships alone are free. 

THE UNTTED STATES under tbe present tariff charges 
45 per cent. ad valorem on locomotives, textile machinery, 
and sewing machines, 26 per cent. on pig-iron, 80 per cent. 
on rails, 49 per cent. on galvanized sheets, 50 per cent. on 
tin-plates, and 86 per cent. on steel bars, angles, shapes, &c. 
The importation of ships is absolutely probibited. 

FRANCE imposes the following duties :— Textile machinery, 
10 per cent. ; locomotiver, 14 per cent. ; sewing machines, 
11 per cent.; pig-iron, 19 per cent.; rails, 45 per cent.; 
galvanized sheets, 39 рег cept.; tin-plates, 35 per cent.; 
steel bars, angles, &c., 21 p«r cent. ; and ships, 1 per cent. 

GERMANY impeses the following duties :— Textile 
machinery, 5 per cent.; locomotives and sewing machines, 
9 per cent.; pig-iron, 16 per cent.; rails, 23 per cent.; 
galvanized sheets, 20 per cent.; tin plates, 18 per cent.; and 
steel bare, shapes, &c., 11 per cent. Ships are duty free. 

In many of the foregoing cases the tax as impored is not 
directly an ad valorem one, but amounts to so many roubles 
per pood, or dollars per ton, or francs per 1,000 kilogrammes, 
or marks per 100 kilogrammes. The values quoted above 
are, therefore, the approximate ad valorem equivalent based 
on the relation of the tariff to the average export price for 
each commodity ruling in 1902. Of course it must not be 
assumed that the figures given in the afore-quoted tables in 
regard to the equivalent of the duties levied are an absolute 
indication of the relative protective efficiencies of the several 
tariffs. As the compiler of this section of the Blue Book 
points out, the protective effect of a tariff is not necessarily 
proportionate to the average level of the duties, but aleo 
depends on many other factors, such as the comparatively 
advanced or backward state of tbe home industries protected. 
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A 25 per cent. duty in Germany may give as complete pro- 
tection to a native industry as a 100 per cent. duty ina 
more backward country. A high duty may bave no pro- 
tective effect, if the article to which it applies, happen not to 
be manufactured in the country in question. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 

. dished unless we have the writer's name and address in our possession. 


Where are Telephones Made? ~ 


In stating that they did not know who was tbe writer of 
the original letter to the Standard, does Mr. Brooker answer 
for his directors ? 

Having regard to the circumstances connected with this 
matter, the General Electric Co. are surely hardly qualified to 
join British manufacturers in thanking © Indignant " for 
the spirit which prompted his letter. We venture to state 
that bad Indignant been in pot session of the true facts 
of the case, his indignation would have been in another 
direction. 

Since Mr. Brooker appears to be at a loss to know why 
the name of the General Electric Co. has been brought into 
this correspondence, we will again tell him, though we were 
under the impression that our letter of the 14th ult. was 
abundantly clear. 

Our telephones, specified by the West Ham authorities, 
were made the subject of an attack upon us by an appa- 
rently patriotic person who considered that it was not fair 
that our instraments shonld be used when equal articles of 
British make could be procured from a Lancashire firm. 
Now, as the General Electric Co. were the only firm in 
Lancashire grofessing lo make them, we were more than 
justified in mentioning their name, especially as we knew /or 
certain that the table telephone, although purporting to be 
British made, was imported by them from the Continent. 
Apart from this, your correspondent ought to know that if 
‘the practice of offering a foreign made article as British 
made is carried on by any firm, it is only natural that sooner 
or later the matter must be brought to public notice. 

Mr. Brooker's letter is certainly very misleading, and 
would give one to understand that the table instrument 
referred to hag, for some time past, been manufactured by the 
General Electric Co. at their Salford Works. This is not a 
fact, and we challenge them to produce (if they can) 24 of 
the table telephones, and prove that they were manufactured 
throughout by them prior to March 17th. This, we think, 


should leave no doubt in the minds of your readers as to the 


entire truth of our statement. 


The Berliner Telephone Mfg. Co. 
I. B. Bras BAUx, Manager. 
London, E.C., 
April 4th, 1905. 


— е + ae 


As one who is interested in telepbones, I have followed 
with amusement the correspondence on this subject in the 
local Press, the Electrical Engineer and the Standard. I see 
that it has now drifted to your columns, and I was some- 
what surprised to read the “child-like and bland," not to 
say ingenuous, letter from Mr. Brooker, who, like Mr. Bal- 
four, “ does not read the papers.“ To judge from his 
remarks, he must live in a little world of his own up there 
in Salford, and, with your kind permission, I will enlighten 
him on a few points. | 

Really, Mr. Brooker, I cannot believe you are so innocent. 
Were. you not writing with your tongue in your cheek, 
Pupremely conscious of the possibility that Patriotic 
Englishman” and * Indignant” are closely related, if not 
опе and the same person? Also that this remarkable com- 
posite character appears to pay rates alternately at Richmord 
and West Ham, or wherever else your telephones do not 


happen to be specified. Were you really so unguarded ав to 


think that this ubiquitous and long-suffering ratepayer is not 
in business within 100 miles of Cheapside, and is willing to 


gell even German telephones if the manufacturers make it 
worth his while ? 

If you do not know all these things, for goodness sake ran 
oop to Lunnon and have a look at that big city, where they 
will teach you how these things are worked. 

Nov, I do not wish to say anything against your tele- 
phones; they may be very good—lI believe they are. But 
you must really remember that your firm first established their 
business by importing telephones, and other things, from 
abroad with the assistance of that blessed Free Trade that 
they now abuse so much. Since those days makers of tele- 
phones abroad have not stood still, and their telephones are 
really quite as good as yours. If you have any doubt about 
this, why—there is that offer of à committee of experta which 
I notice you forgot to write about. « 

Again, Free Trade, аз you may know, allows us to choose 
our markets; and perbaps you have not read that the rates 
in West Ham are very high this year. | 

Therefore I вау, if you are really во innocent as to all this, 
then do come to London and tell them that you think it is 
better to live and let live instead of trying to“ down” com- 
petitors who are legitimately doing what others did before 
them. 

And, finally, dear Mr. Brooker, please do not imsgine in 
the solitude of your Lancastrian Lhassa, that the obtain- 
ing of commercial intelligence depends on the movementa of 
old servants, as well might the P.O. and the N.T.C. be petty 
enough to complain about the knowledge of their require- 


ments which your excellent productions exhibit. 
Tar-Baby. 


“Tabloid Electricity. 


In further reference to this subject, I may say that I am 
seriously disappointed at the lack of enthusiasm shown in 
regard to what I thought to be an epoch-making suggestion. 
A letter from Mr. Frank Broadbent on February 10th, 
proving that the notion was an old one, is practically all the 
encouragement I have received. 

As my signature indicates, I am not an expert, but I 
know enough about electricity to wonder how on earth it is 
that a nest of accumulators can be placed under the back 
seat of a motor dogcart, which will carry the Sultan of 
Turkey 10 miles out and home, if, at the same time, it is 
impossible to light a street lamp or a table lamp froma · 
battery placed in the base of it. 

I wish one of your kind correspondents would explain this 
matter to me, in such simple and clear language as to prevent 
me from troubling you or anyone else further about the 
matter. 

They need not be afraid of wounding my pride by stating 
elementary facts, as I am, yours obediently, a 

Greenhorn. 


Schedule Priees for Electric Lighting Installations. 


I was very much interested in A Contractors letter in 
your issue of March 17th. 
< I should like to know his opinion on the result of the 
tendering for the assisted wiring for the Erith U.D.O. 

In so tendering a specification has to be taken into 
consideration. This, of course, calls for the very beat 
materials and stipulates :—** The minimum standard rate of 
wages of the district to be paid to all men employed, according 
to their class of work." 

The report which you publish this week is absolutely correct, 
but, perhaps, it is not clearly understood by you that the firm 
whose tender bas been accepted is not an “ electrical” firm 
but a building ” firm, and there is no one connected with it 
that has had any training in this class of work. 

Should you favour this letter with a portion of your 
valuable space, perhaps some of your readers might enable 
others as well as myself to understand— : 

1. How to undertake such work (keeping absolutely to 
specification) at such a ridiculously low figure, viz., 10s. 6d. 
per point, which price includes lamps and fittinga. 

2. How & firm not in the trade can possibly make a paying 
Job of it, tendering as they do so far below those in the trade. 

The estimated cost by the Council, I believe, was 188. per 
point. 

The effect of such cutting prices in this district is that 
consumers are in many cases dissatisfied, with the cost of 
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consumption ; therefore there are not so many people taking 
electric light as, in my opinion, there would be if competence 
and fair prices were the order of the day. 

Referring to Manufacturers’ letter of this week, I beg 
to say that the list of ** Contracts Open and Closed,” which 
appears week by week in the REvIEW, is very interesting 
tome. My tenders often appear in these columns, and I am 
pleased to see them there, as, in estimating, I always endeavour 
as far as possible to tender a fair price, thereby attaching no 
shame. As a result of this, I am frequently a good distance 
from the lowest tender, but invariably the nearest to the 
engineer's estimate. 

An Estimator. 


— 5 — e= — — 


Publication of Prices Tendered. 


I wish through the medium of your paper to add my plea to 
that of * Manufacturers," as it is my lot to prepare drawings 
and tenders to a great many specifications, and after a few 
weeks' patient waiting to receive what your correspondent 
truly terms a “ curt reply. | 

I am aware that for obvious reasons some consulting engi- 
neers do not wish the prices to be published, but I think that 
most of those who have any standing would not object to their 
publication, and althongh there may be some trouble entailed 
in getting the figures, yet I often see fuller particulars of 
resulta given in other papers than I see in the REVIEW, and 
as your paper is, I think, the recognised advertising medium 
in the British electrical industry, this should not be. 

Draughtsman. 


Localisation of Faults in Cables. 


My attention has been called to a letter from one of your 
correspondents, ** B. S. H.,“ on the subject of localisation of 
faults in electric light mains. . 

Having devised the test therein described, and used the 

same scores of times, perhaps you will permit me to point 
out one or two slight inaccuracies. 

1. It is quite unnecessary to draw consumers’ main fares 
or open their main switches before making the test. Sucha 
course would take a considerable time оп а crowded network, 
un would be practically impossible in the middle of the 
night. 

Perhaps this hint will enable ** B, S. H.” to save a lot of 
valuable time in the future. 

2. The resistance of the fault does not enter into the cal- 
culations in any case, whether it be high or low. 

If the resistance of the fault be very high, the testing 
current can be obtained by cutting the bank of lamps com- 
pletely out of circuit, and applying the full voltage to the 
faulty cable. 

Of course, the method fails if the main has been com- 
pletely burnt asunder. | 
3. When the supply is not available at both ends а set of 
secondary cells is not required, as the current can be sent 
round the loop in the reverse direction. 

Those of your readers who are desirous of obtaining 
further information on this method of localising faults and 
short circnits, will probably find an article on the subject in 
the Electrical Magazine for October and November, 1904, of 
some interest. 

F. C. N. Bergh. 


Phones Across the Street. 


One of my customers wishes to erect telephones in two 
of his premises on opposite sides of the street, the wires to 
cross the street. Сап this be done without paying anything 
to the National Telephone Co, ? 

F. G. Cooney. 

Dublin, April 4th, 1905. 

[Certainly it can. The Postmaster-General is the 
licensiog authority, but no licence is required provided that 
both premises are in the hands of the same person or firm. 
—kE»s. E.R.] 


Manchester Corporation Lawsuit. 


Although tne decision seems fair enough, in the matter of 
the fire caused by the Manchester electric mains, the 
Corporation Electricity Department seems to have had a 


bad time at the hands of Midwood & Co.'s experta, and the 
finding of the jury is surely rather harsh upon those who 
control the splendidly equipped and cared-for outside arrange- 
ments. : 

It would appear that the initial fault (if fault there be in 
& very occasional accident) is surely due to the design of the 
system rather than to the method of carrying on the work 
afterwards, and this is evidently another example of excessive 
blame falling upon the shoulders of those responsible at the 
time of such an accident. 

This style of thing has happened before, and upon other 
networks than Manchester, and, epeaking generally, it is rough 
проп the men, who have inherited a bag-of-tricks (that would 
cost too much to be altered to suit modern ideas), and who, 
by hard work and careful planning, keep things going as well 
as possible, for them to be accused of negligence when the 
inevitable accident happens. 

Those who know the Manchester Corporation Electricity 
Department well enough are aware of the smooth running 
and efficiency of the present régime, and can appreciate the 
endeavours of the officials to make the best of в system that 
has been handed down to them. This knowledge, however, 
may not extend beyond the immediate locality of Manchester, 


. and I feel that it is only fair to ask you to give this letter 


equal publicity to the report of the law case in your last 
week's issue. І would add that I am not in the slightest 
degree connected with the Manchester Corporation ; and I 
anticipate that there are many other disinterested persons 
who may write (or wish to write) you in a similar strain on 
seeing the report of the case in question. 
Honour Your Prophets. 
Manchester, March 29th, 1905. 


Telephones for Deaf Persons. 


I notice in your last week's issue the following :—'* Tele- 
phones adapted for use for partially-deaf persons. C. 
Nathan and J. J. L. Newland. 1,081. January 15th, 
1904.” 

If you, or any of your readers, could giye the writer any 
information about this, such as name of manufacturer, 
address of patentees, &c., he would be very grateful. 


a. N. T. 


PARLIAMENTARY. 


ADMINISTRATIVE County oF Lonpox AND Diseraicr ÉLECTRIC 
Powar BILL. 
(Continued from page 546.) 


Ом 29th ult. the examination in chief of Mr. Новреви was con- 
claded, witness handing іп a table which he said showed that the 
Westminster Co. wero now supplying at a price lower than that 
proposed by the Bill. 

Cross-examined by Mr. Honoratus Lrovp, WiTwmes said that he 
anticipated that the price at which his company supplied would in 
the near future be reduced to d. per unit. The Westminster Co. 
was supplying the London, Brigbton and South Coast Bailway Oo. 
for the purpose of lifts, but not fortraction purposes. He admitted 
that for such purpose the company could supply only to a limited 
extent. The average price paid for power during last year was 
2:0474. per unit. 

Mr SrewarT Bam, managing director of the London Electric 
Supply Oorporation, Ltd., was then called. He said that the area 
of his compaoy extended from Obelsea in the west to Greenwich in 
the east. A very large portion of the area was within the 
industrial area of the present Bill. The total capacity of the com- 
pany's station was 10,000 xw., but they had a boiler capacity 
equivalent to 13,000 xw. They had spsce in their engine room for 
turbines if they were considered necessary. For some time pest the 
company had been reducing the cost of production, and the first two 
months of the present year showed a reduction of 27 per cent. when 
compared with the corresponding period of last year. That was 
due to the increared demand. Last year the company supplied the 
London County Ooencil with 6, O 0,000 units, and the contract was 
for three years. He anticipated that at the end of that time the 
demand from other sources would make up for the loss of the supply 
to the London County Council. The company had been doing 
everything possible to increase the demand for power, for 
which there was a very large opening in their district. 
He could not see that the new company would bave any advantage 
over bis oe xt in the matter of generating power cheaply. Hie 
company always been redacing ite prices to meet the demand, 
and there bad never been any application to the Board of Trade. to 
compel them to do so. 

Oross-examined by the Hon. J. D. Frrzassato: Besides the 
power supplied to the L.0.0., the company last year supplied 
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475.000 units for power purposes at 1:801. per unit. The company 

did not supply any railway company or dock. Questioned as to the 

coal used, WriTNESS raid that the consumption was 4 lb per unit 

generated, and the company paid 10». 3d. per ton delivered The 

е per unit last year was 1 12d., but this year it had so far 
n ‘Od. . 

Prof. Kuxmupy, Vice-President of the Institution of Civil 
Engineers, &c., engineer-in-chief to the Westminster Oo., and elec- 
trical advi-er to the London Oounty Council, examined by Mr. 
Barroum Browns, K.O., said that the companies could not afford 
to scrap their machinery for tbe sake of getting a supply in bulk at 
a cheap rate. The various stations of the companies were still 
working satisfac*orily, and in every way they had concentrated with 
the idea of efficiency. Questioned as to whether Mr. Mers’s 
methods would not be antiquated in 10 years’ time, witness said 
that he did not think that three-phase generators would be in use 
in 15 years’ time. In all probability we shonld have single-phase 
generators in general use by then. He saw great difficulty in the 
way of the promoters supplying existing undertakers, because of 
the necessary transforming. If the present companies had the 
disability of not being able to supply electricity to be used outside 
their areas removed, then they would be ia a position to supply any 
railway company. 

Oross-examined by Mr. FrrzagBALD: Не had had no experience 
of the actual working of turbines. He admitted that the oost per 
w. generated by a reciprocating engine was bigher than the cost 
of energy generated by a turbiue, bat for smaller stations 
be preferred the reciprocating engine. The cost of coal at 
the Westminster generating station was 19s. 4d. for sea-borne, and 
203. 11d. їо? rail-borne coal. 

Mr. Н. W. Spront, manager of the South London Electric 
Supply Ocrporation, said in cross-examination that the total units 
sold for power purposes last year, exclusive of a temporary supply 
to the L.O.C. tramways was 274,000. The capital oost of the 
station was £70 per xw. 

Major CABDEW, late electrical adviser to the Board of Trade, was 
then called. He said that he was a director of the London, 
Brighton and South Coast Railway, which was now considering the 
question of electrifying part of ite system. He considered that the 
existing companies were quite able to meet any demands made 
upon them. He agreed with the opinion which had been expressed 
by the various companies, that the effect of ао Marindin’s report 
was that the existing companies ought not to disturbed during 
their period of tenure. | 

Oross-examined by Mr. Ёттговвлгр: The electrification of the 
Brighton Railway was only an experiment, 

Mr. SEALB, secretary-manager of the Charing Cross Co., said that 
his company had persistently endeavoured to push its motive power 
supply. In 1901 they offered to supply power to the L. O. O. for 
their northern tramway system, and they had also offered supplies 
to varioas local authorities at a low rate. None of the offers had 
been accepted, although they were lower than the rates at which 
tbe authorities themselves had been able to generate power. In 
January of this year be made an offer to West Ham of a supply for 
tramway at 44th of a 1d. 

Colonel Свомғтох, R.E., for the Notting Hill Co., considered 
that Mr. Merz's estimates were entirely hypothetical. Mr. Merz 
must have made a mistake. In his experience it was in the stations 
of moderate size that the lowest cost of generation was found. 

On 30th ult. Ool Овомртом continued his evidence. All com- 


panies, he said, which took a balk supply. from the promoters would. 


have to put down large accumulators in order to get a steady cur- 
rent. t would tend to raise the price to the consumer. The 
promoters had made no provision for their plant becoming anti- 
quated, and now more than ever it was dangerous for electrical 
engineers to launch out too far in one direction, owing to the 
rapidity with which developments were being made. A scm should 
always be put by for depreciation. As to cheap coal, it always 
deteriorated rapidly in trane-ehipment. 

Cross-examined by the Hon. J. D. FrrzogBALD: He had looked 
at the question from the point of view of what advantage his com- 

‘pany would get by taking a supply in bulk from the promoters. 
The works cost of bis company was 716d., and in comparing that 
with the ‘154d. of the promoters, it had to be remembered that it 
included the cost of distribution, whereas Mr. Merz's figure did not. 
He did not know that the Tyneside coste were 04d. for the first two 
months of this year. He was of opinion that the actual costs could 
not be arrived at until the works had been in operation for scme 
time. The plant at Newcastle was new, and no effects of wear and 
tear had yet been experienced. He did not think that the existing 
companies could ever hope to supply large users of power, because 
such users could generate more cheaply on their own works. 

Mr. HiGBPIBSLD, the chief engineer to tbe Metropolitan Electric 
Supply Co., was then called, and in the course of his evidence 
remarked that the local factor was a very important feature in the 
cost of generation. The amount of coal consumed per unit generated 
by his company was 2:5 1b. 

Bir Rate LrrTTLEP, K.O., addressed the Committee on behalf of 
the Ону Corporation. There were, he said, two companies in the 
City, both cf which the Oorpcration had powers to purchase in 1914, 
Bhould this company be abie to supply those companies at such a 
price that their generating stations— which were outside the City— 
might be discontinued, 1$ might be that in 1914, the Corporation 
woald only have mains to purchase, and they would be compelled 
to take their supply from the promoters of the power company. 
He aeked that the City might be exciuded entirely from the Bill, 
or that, at any rate, the promoters sbould not be allowed to come 
into the on area withont consent. He submitted, too, 
that the popes of the promoters were altogether premature in 
view of the present condition of electrical science. 


Evidence was then given by Mr. Pr. Dawson, consulting 
engineer, in opposition to the Bill, on behalf of 16 local authorities 
over whose area the promoters asked for power to supply. Replying 
to Lord Robert Cecil, the witness said he did not believe that in 
actual practice the promoters would obtain the load factor which 
they anticipated, ally if they failed to get the tramway or 
railway load. He should say there was very little probability of 
their getting a tramway load, as all the exieting tramway aatborities 
possessed their own supply. As to railway companies, he thought 
they woold prefer to erect their own generating stations rather 
than take it from the promoters, as they would be able to generate 
as cheaply, and there would be practically no additional cost for 
distribution. He absolutely disagreed with the estimates of Mr. 
Merz. They were far below anything that had yet been obtained 
in practice. If locel authorities could secure a 35 per cent. load 
factor, they would be able to supply a: £d. per unit. 

Witness was cross-examined at considerable length by Mr. H. 
Lloyd respecting the accuracy cf certain tables which he had put 
in, of the cost and price at which the local authorities manufactured 
and supplied their energy, but witness disclaimed any responsi- 
bility for the figures, which, he said, bad been supplied by the 
various borough engineers. 

Mr. C. Н. WonapmGHaAM said that, speaking generally, the 
borough undertakiogs were just beginning to get the advantage of 
a large supply. They had large reserves, and be did not see why 
they should not be in as good a position to supply for all purposes 
asthe promoters. The cost of generation was decreasing. If the 
promoters failed to get the large power users their case would go, 
and he felt certain that these, as represented by tramway and rail- 
way companies, would continue their present policy of making for 
themselves. The proposed competition would very seriously inter- 
fere with the local authorities, both as regarded their power and 
their lighting supply. He did not believe for a moment that 
the company would be able to supply at the price which they 


proposed. 

Оа 31st ult, Mr. WonpisGHAM was farther cross-examined by Mr. 
Evan CHARTBBIS. He gave it as bis opinion that turbines were 
merely a passing fashion, and would be superseded by gas engines 
for driving electric generators. Questioned as to the life of cables, 
be said that he did not think that cables were less liable to depre- 
ciation than machinery. In five years be had had to replace the 
whole of a very expensive system of cables. They were rubber 
cables, and at the time were considered to be the moet up to date. 
He did not know whether mains could be purchased, guaranteed to 
last 20 years. As to the capital cost, he said that he agreed that if 
the size of the units was increased the capital cost was reduced, but 
only up to a certain point. Не had designed a 400 xw. station 
which cost £8 per xw., excluding mains. He was averse to the use 


.of very large generating. stations under existing conditions in 


London. 

Re-examined : He bad examined Mr. Mers's estimates to ascertain 
what capital cost bad been allowed for the transforming machinery. 
The sum which he found allowed was quite inadeqüate. 

In reply to the Committee, WrrNESS said that his fear of danger 
from the large ring main was a danger of explosions, As an 
illustration, witness mentioned an explosion which had occurred in 
Manchester some years ago. The main was comparatively a small 
one, but a fault occurred which set fire to the cable covering. The 
fire gave off a higbly inflammable gas, and this finding its way into 
a callar, ignited and caused an explosion. The main was carrying 
only 3,000 H. p. or 4,000 H. v. | 

Mr. G. G. Ввгт, electrical engineer to the Hammersmith Borough 
Council, was then called to explain some figures in Mr. Daweon’s 
table, the average price for power at Hammersmith was 1:544. per 
unit, the works cost last year being l'6d. Capital cost per xw. 
was £40. 

Mr. B. Baynes, electrical engineer to the Bt. Pancras Borough 
Ocuncil, was called, and said that the amount set aside for tbe relief 
of the rates out of the profits of the Bt. Pancras undertaking was 
£10,000. They had a reserve fund of £30,000. Last year the 
revenue from power consumers was £4,666. In a table banded in 
by witness it was stated that the power charge had decreased from 
3d. per unit to 1d. The demand for power had increased 
some 100 per cent. since the price had been decreased from 2d. per 
unit to ld. Во far as pipes, &c., were concerned, St. Pancras 


` streets were very much crowded. 


Mr. P. V. McManon, the engineer to the City and South London 
Railway, called, said that his company generated its own electricity 
at a total cost of 675d. per unit. He anticipated that when the 
Euston extension was opened the cost would be reduced to 611d. 
There was no advantage in a railway company taking a supply from 
an outside company. The g station was the heart of the 
system, and, if a supply was taken from a company, all control over 
it would be lost. Most railway companies held that opinion. The 
works cost of his company was 483d. This concluded the witnesses 
for the local authorities. 

Mr. Freaman, K O., then addressed the Committee. He said that 
very much the same arguments which had been used by counsel for 
the electric supply companies would apply in the case of the 16 
local authorities which he represented. ere was, however, this 
exception, that the companies were liable to purchase while the 
local authorities were not. It must be remembered that Parliament 
ад given the local authorities power to invest the ratepayers’ 
money to the extent of £5,500,000. As to competition, it was a 
faet that in no single instance had a company been allowed by tbe 
Board of Trade to compete with a local authority for the supply of 
electrical energy under a subsequent provisional order. either 
had a power company been allowed to compete with a borough 
coanci). The St. Marylebone Borough Co had been authorised 
to spend nearly £2,000,000 upon its electrical undertaking, and the 
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Council had also bound itself not to take electricity in bulk, should 
such a supply be needed, from anyone bat the Metropolitan Electric 
Supply Co. Should the promoters manage to kill the Metropolitan 
Oo., the Borough Council would be at their mercy. What had to 
be taken into consideration was this—Any loss which was likely to 
be incurred by the local authorities through the operations of the 
new compauy, would have to be borne by the whole of the rate- 

yers, and not only by those who were consumers of electricity. 

hera was a possibility of the company applying for an extension 
of the industrial area if large factories were established in 
the non-industrial area. There was no evidence that the present 
supply companies were unable to give a supply on reasonable terme, 
neither had any witnesses been produced who had pledged them- 
solves to take a supply. Further, as to the »ailway companies which 
the promoters anticipated to supply, he maintained that the trend 
of modern policy was for railway companies to manufacture all that 
their undertakings required. That applied to electricity as well as 
to rolling stock. All railway companies in England who bad elec- 
trified their lines had their own generating stations, with the 
exception of the North-Eastern Railway Co. Coming to the finance 
of the Bill, he said that be would not for a moment dispute that 
aspect of the scheme. On the one hand, it was a source of strength 
to the promoters, and, on the other, a menace to the local authori- 
fies. The strong financial position of the promoters would enable 
them to supply for a certain period at a loss, so that they 
might kill competition. The local authorities who had no 
generating stations at present were largely interested in the 
prosperity of the companies in their districte. The effect of 
any rainous competition upon the business of the companies, would, 
of course, be felt by the Councils when the time for purchase 
arrived. On these grounds he contended tbat the passing of the 
Bill would prejudicially affect the general public. 

Mr. BrLEeNNERHASSETT, K.O., then addressed the Committee on 
behalf of Westminster. Dealing with the breaking-up of the 
streets, he contended that no such powers as those asked for should 
be given before the report of the Royal Commission on London 
Traffic had been issued. 

Mr. Joun Номт, the town clerk of Westminster, and Mr. 
BRADLEY, the C.ty engineer, gave evidence to the effect that the 
Westminster Council had no objection to the supply in bulk to 
authorised distributors. 

Mr. Lewis Cowan», K.C., then addressed the Committee on behalf 
of the London County Council He drew attention to the effect 
which the Bill would have upon tbe security of the vast sums of 
money which the L.0.0. had loaned to the various local authorities. 
The L. C. C. once introduced a Bill, іп 1903, to transfer power of 
oo of bulk undertaking to themselves, but that Bill was with- 

rawn on the request of the Government. Since then the Govern- 
ment had introduced two measures dealing with the matter; both 
of them had been dropped however. 

Counsel for Stepney having addressed the Committee, the pro- 
ceedings were adjourned. 

On Monday, at the opening of the proceedings, a long discussion 
ensued on two returns which bad been submitted to the Committee, 
one by the еше and one by the opposition, showing the 
positions of all the existing power companies. 

Mr. ТАРРЕВ was then recalled and further cross-examined by the 
Hon. J. D. FrrzaEBALD. He did not know why in many of the 
Metropolitan Boroughs the charge for public lighting was higher 
than the charge for private supply, neither did he know how 
ше prices charged in London compared with those of other large 
cities. 

Mr. W. J. BuLLocE, chief engineer to the Corporation of West 
Ham, was then called as the first witness for the case of that autho- 
rity. He said, in the course of his examination-in-chief, that the 
generating station was on the bank of the river. All the coal used 
was sea-borne. During the past 12 months there had been a large 
increase in the demand for power, and a new generating station 
had been erected. This station had a capacity of 8,200 Kw. 
normal, the capital cost per xw. having been £20 5s. When the 
station was completed the cost would work out at £12 per xw. In 
the course of three years the output for power purposes had been 
doubled, and the sales this year for power had been 3,000,000 unite. 
He estimated the total sales for the year at 6,168,000 units. During 
the present year the works cost was 96d. per unit, the total cost per 
unit sold was 1'59d. The load factor at present was 16:8 per cent., 
but if the output was increased to his estimates the load factor 
would be 25 рет cent. He did not consider that by 1910 any power 
company would be able to generate cheaper than the Corporation of 
West Ham. | 

Cross-examined by Mr. Honoratus Lrovp: He admitted that 
the chimneys at the new station were of steel, but he had not esti- 
mated for how much less than the £12 per Kw. the station could 
have been erected if the Building Act had not applied. He agreed 
that even if the promoters could erect a station on those terme 
they would have done something better than anythirg hitherto done 
in London. Up to the present merely an experimental figure of 
l'6d. per unit had been adopted for tramway purposes, ав the actual 
figure had not been arrived at. Witness denied the suggestion that 
the cost of the new station had been put upon the lighting consumers 
on account of the power consumers, but he admitted that the 
station would not bave been necessary for the present lighting load 
alone. The Ccrpoistion bad had to consider an increase in the 
demand for power for the tramways. 

Mr. BLAIN, manager of the Corporation tramways, having given 
evidence, 

Mr. MoBETON addressed the Committee on behalf of the 
petitioners, contending that what the promoters wanted to do was 
to get into West Ham and do justas they liked. They would not 
be compelled to supply anyone whom they chose not to supply, and 


` 


there was a prospect of the concern becoming a heavy charge ора 
the rates. 

On Tuesday Mr. FORBES LANEESTEB addressed the Com mittee on 
bebalf of East Ham. He remarked in opening that not a single 
local authority throughout the area had come forward to support 
the promoters. In East Ham there were really only two large 
works where electricity was required, the Gas Light and Coke Oo., 
and the London Docks, and both of them generated their own elec- 
tricity. There would be very little demand for power, as the dis- 
trict was very largely а workiog-class residential one. If at any 
time any large demand for power should be made, the present 
generating station of the Corporation would be able to meet the 
demand for many yeats to come. In the course of his speech, 
learned counsel referred to the picking and choosing of customers 
which it had been alleged would be done by the promoters, and 

The Hon. Evan CHARTERIS (for the promoters) said that they did 
not admit that they would be able to do anything of the kind. 
They were under the obligations of the Electric Lighting Acts 
which had been incorporated in the Bill It was the intention of 
the promoters to argue that they were bound by the Sec. 19 of the 
Electric Lighting Acta of 1882 to give a supply. It had always been 
the intention of the promoters tbat they should be bound. In 
reply to the Chairman, he said that they were quite willing to be 
bound, as the existing companies were bound to supply anyone 
who asked them. 

Mr. Еоввкв LíANKESTEB pointed out that Вес. 19 referred to the 
preferential charging, and not to compulsory supply. It was 
Bec. 27 which dealt with that, and that section had been omitted 
from the Bl. 

Mr. CHaRTERIS said that the promoters also relied upon Clause 30 
of the Act of 1899. 

The CHaiRMAN said that they would leave the matter for the 
present, З | 

Мт. W. C. ULLMAN, electrical engineer to the East Ham Cor- 
poration, was then called. He said that the average price received 
per unit was 2`51.; that figure included the supply to the tramways. 
The generating cost was 9d. per unit, the total cost being 2:12d. per 
unit, and the capital cost being £32 per xw. 

In reply to Mr. CHARTERIS: The total revenue last year was 
£18 249, the revenue from tramways having been £6 873. 

Mr. Мовеввү WHITE, on behalf of the Hackney Borough Council, 
addressed the Committee, and called Mr. Spencer Hawer, whose 
firm, Mesars. Robert Hammond & Son, designed the Hackney works 
There were eight acres, he said, upon which 100,000 Kw. could be 
installed. At the preveat time the installation was only capable of 
3,752 Kw., but the existing buildings conld accommodate machinery 
for 6,332 kw. Во far the capital cost of the station was £129,816, 
or £38 per kw. When the buildings had their complement of 
machinery, it was anticipated that the cost would have oeen reduced 
"to £28. Their cost per unit sold in Hackney—1'04d.—was the 
lowest in London. Had they bought current from tbe promoters on 
the terms suggested in the Bill the amount of current which they 
generated last year would have cost them £1,000 more. On the 
other band, if Mr. Mers carried out his offer to supply Hackney 
with low pressure energy on the terms of his estimates, 
he (witness) had calculated tbat the price wbich the pro- 
moters would receive, after paying the cost of transforme 
tion would be only ‘102d. per unit. It would have been 
a less sum than the promoters’ coal bill. Witness said, in cross 
examination, that there were three reasons why the price charged 
for public lighting was higher; (1) there was no diversity factor ; 
(2) a large proportion of the time of the engineers was taken пр, 
and (3) there wasa separate system of mains for which no other 
supply was given. | | 

The Committee adjourned. 


ABERDARE TBAMWAYS. 


Tu1s Bill came before a Select Committee of the House of 
Commons, presided over by Sir Lewis Mclvor, on Thursday last 
week. 

In opening the case for the promoters, Mr. WEDDERBOBN, K. C., 
said that the Bill was to authorise the Urban Dustrict Council of 
Aberdare to construct tramways and to carry out certain street 
improvements in connection therewith. There were five lines of 
tramways proposed, all of them short lengths of single line, with 
passing places. Tramways Nos. 1, 2 and 3 were parallel with the 
line of the Taff Vale Railway, and that company opposed the Bill. 
The es:imates for and in connection with the construction of the 
tramways were together £66,880, while the amount proposed to be 
borrowed for the purchase of land in connection with the atreet 
widenings was £12,396. The cost of the tramways bad been 
increased owing to a general desire to abolish a level crossing by А 
diversion of the road, but tuwaras thatthe Glamorganshire Coanty 
Council was to contribute 42,000. Where the line passed over 
the Taff Vale Railway the bridge would have to be widened. 

Mr. Haun, chairman of the Tramways Committee of the Council 
and а mining engineer, was called, aua spoke of the general desire 
for the tramways ia the district, whicu had been expressed at 
a public meeting. In crose-examination, he admitted that he 
oppesed the Bill of 1902, but explained that im that year it was 
proposed to cross the rauway on tbe level. Replying to Mr. NOBLE, 
who appeared on behalf of the Taff Vale Haiway, WITNESS sald 
that һе was not aware that the number of trains per day on that 
railway between Aberdare and Aberaman was s6. He knew that 
before the company instituted a service of motor-cars, the service 
of trains was only 10 per day. 

Mr. Јони JENKINS, an employé of the District Council, who bad 
at different times taken a census of the number of people рыр 
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along various portions of the proposed route, and also by the motor- 
car trains of the Taff Vale Railway, spoke of the result of his 
investigations. He said that out of 96 trains advertised to stop at 
Dufferin, 12 did not stop. He admitted, in cross-exemination, that 
some of the figures were taken during a fair week,” but the number 
of people passing on that day was not so large as on the following 
Satarday when there was no fair. T | 

Other Witnesses having given evidence, 

Mr. Owan WILLIams, engineer and surveyor to the Aberdare 
Urban District Couocil, was called. Exemined br Mr. HUTOHINSON, 
Witness said that he was instructed last August to prepare the 
scheme for the tramways. The gauge of the tramways would 
be 3 ft. 6 in, which was the sime as that of the tramways 
in the adjoining districts. The generating station would be 
in Aberdare, where they would get their power from the destruction 
of refuse. The refuse of the district was of a very high calorific 
value, as it contained a large amount of small coal from 
the collieries. The workmen in the collieries could obtain coal as 
cheap as 5з. per ton, with the result that quite a considerable 
quantity of small coal and dust was thrown away. The population 
of the district was 47,101, of whom 34,500 lived within 5 minutes’ 
walk of the tramways. Taking the average as 90 times the 
population, the number of persons carried during the year would 
be 3,600,000. Witness then explained ín detail to the Committee 
the nature of the proposed widenings. Hs estimated the cost cf 
working at 4d. per car-mile. | 

. On Monday evidence in support of the Bill was given by Mr. 
STEPHEN BELLON. He could see no engineering difficulties in the 
way of consfraction of the proposed lines. He estimated tbe cost 
of the equipment, generating station and the whole of the con- 
struction at £62,000. The revenue, taking a 10 minutes’ service of 
10 carsat а 15 hours’ day, would, he estimated, be 10d. per car-mile. 
нерн the working expenses at 66 per cent. of the income. 

. ALFBED BAKER, general manager of the Birmingham tram- 
ways, said that be had made an inepection of the proposed route on 
two occasions.. He regarded tramways Nos. 1,2 and 4 asthe main 
line, а shuttle service being worked over Nos. 2 and 3. The total 
working expenees would be 6d. per car-mile. 

Mr. Rau K. C., then addressed the Committee on behalf of the 
frontagers' opposition. 

On Tuesday witnesses for the frontagers were called. 

Mr. Норктхв, an engineer, of Westminster, considered that the 
streets on the route were too narrow and the gradients too steep. 
He was of opinion that the tramways would not pay. 

Mr. WarLTEB Hopkins, M. I. B. E., a director of Edmundson's 
Electricity Corporation, taid that he bad inspected tbe proposed 
route. The route was very similar to that of the tramways at Cam- 
borne and Redruth, where the line had not paid so well as was 
expected. 

The CBAIBMAN of тав Сомміттав complained that Counsel bad 
.nof submitted a very lucid statement as to the financial portion 

of the scheme. 

Mr. WapDEBBURN said that he had already called for the state- 
ment. In his judgement the real point was whether there would be 
any burden on the rates. 

After the luncheon interval the statement was produced by 
counsel It appeared from the statement tbat the promoters 
estimated а profit of £1,000 per annum. Mr. WEDDERBURN 
admitted that there would be a slight burden on the rates for the 
first few years. 

A number of other witnesses haying been called, the Committee 
adjourned until Thursday. 


Eatinc Corporation BILL. 


Tuis Bill was before Mr. J. W. Wilson's Committee of the House of 
Commonson Monday. Among the electrical clauses in the Bill was 
one providing for cases wbere energy supplied for motive power was 
used for the production of light. 

Mr. J. D. Кютөнт, engineer to the Corporation, examined by Mr. 
GERALD FiTzGBRALD, said that there had been several cases in 
Ealing where 4 consumer applied for current for motive power 
purposes, and after the necessary connection had been made, he had 
put down a motor-alternator, and had then used the current so 
teken for lighting his house. It was most unfair to the other con- 
sumers, who paid a higher price because they openly took a supply 
for lighting. 

Replying to the CHaIBMAN of the Committee, WiTNESS said that 
it did not always happen that the person taking a supply which he 
coverted for lighting, was a large power consumer. He knew of one 
сагв where it had been done at the house of a private doctor. 

The CHAtBMAN: But the same thing occurs in gas works and al 
т of supply all over the country. Ido not see any thing peculiar 

n this, ` 

Mr. FitzcrRaLp: But if the man uses appliances which enable 
him to use current eupplied for one purpose for another— 

The CHAIBMAN: You can raise your price to bim for the whole, 
unless he will take two meters. | 

Mr. Fi1zGESALD eaid that there was a precedent for the clause in 
the Cheetertield Corporation Act of last session. Section 60 of that 
Act pre vid ed that any consumer so acting was not only liable to 
рау at a higher rate, but was subject toa penalty. In the present 
Bill they did not go eo far as that. | 
. The CHaIRMAN: But I am finding fault with the clause because it 
is self-evident that he must be liable to be charged a higher rate. 
If you were asking for a penalty it would be another question, but 
I cannot see that the clause gives you any new powers. | 


Mr. FrTzGERALD (to the witness): Can you practically now 
charge him according to the use he is making of the power?— 
Wrrarss: No. 

The Committee having deliberated, the CBAmMUAN said: "It is 
simply a trading clause. You have power to charge under the Act 
for what you supply for." The clause was then struck out. 


Woolwich Corporation Bill.—On Wednesday and Thursday last 
week, Mr Bill's Select Committee of the House of Commons con- 
sidered the Woolwich Borough Council Bill, which by Clause 15 
enables the Council on the one band, and the local authority of any 
district which adjoins the borough, who may be authorised to supply 
electric current, to enter into agreement for the supply of electricity 
in balk. Mr. Wedderburn, K.O., conducted the case for the 
Lie but there was no opposition to the electric part of the 

Baker Street and Waterloo Railway Bul.—This Bill should have 
come before Mr. Compton Rickett’s Select Oommittee, but it was 
announced that the opposition bad been withdrawn, and the Bill 
was accordingly removed from the list. 

Buenos Ayres Grand National Tramways Co, Ltd., Bill.—The 
Lord Chairman of Committees of the House of Lords has reported 
that the above Bil has been withdrawn. The object was to 
amalgamate the Baenos Ayres Grand National Tramways Co., Ltd., 
and the Buencs Ayres New Tramways Co., Ltd.; to re-arrange the 
capital and deal with the arrears of dividend on the preference 
shares of the Grand National Tramways Оо., Ltd. 

Metropolitan Railway Bill.—The Committee of the House of 
Lords, presided over by Lord Onslow, on Tuesday last week, had 
before it the Metropolitan Railway Bill. The preamble of the Bill 
was proved by Mr. C. de W. Kitcat, solicitor to the company, who 
stated that the Bill authorised the amalgamation of the Harrow aud 
Uxbridge Railway with the undertaking of the Metropolitan Rail - 
way Co., the consolidation of the capital issue of last year and of 
the present year into one 34 per cent. convertible preference stock, 
and tbe granting of additional capital powers to the extent of 
£F00.000. There was no opposition, and the Bill was ordered to go 
forward for third reading. 

West Cumberlund Electric Tramways Bill.—Lord Onslow's Com- 
m'ttee of the House of Lords on Unopposed Bills on Tuesday last 
week bad before it the West Cumberland Electric Tramways Bill, 
which seeks to farther extend tbe period for the commencement of the 
construction and completion of the tramways and tramroads sutho- 
rised by the West Cumberland Electric Tramways Act of 1901, and 
to extend the period limited by the West Cumberland Tramways 
Act of 1903 within which distributing mains for the supply of elec- 
tricity were to be laid down. Formal evidence was given ín 
support of the Bill, and it was ordered to be reported to the 
House. 


1 


LEGAL. 


Lononan v THE Baru Exvecraic Tramways, Lop. 


Тніз case came before the Court of Appeal, composed of Lords 
Justices Vaughan-Williame, Romer and Stirling, on Tuesday last 
week, on the plaintiff's appeal from a jadgement of Mr. Justice 
Farwell. 

It appeared that one Peter Bennett owned, under two transfers, 
1,500 shares in the defendant company, and transferred them for 
value to Messrs. Horcalander & Moulden. The secretary of the 
company gave receipts for the transfers, and endorsed on the 
transfers a “certification,” stating that the certificates had been 
deposited at the company’s office, and the transfers were taken 
away by the broker. A few days afterwards the company’s secre- 
tary, by mistake, sent the certificates to the transferer Bennett, and 
he borrowed money from the plaintiff upon a dep. sit of the certifi- 
cates, together with a blank transfer of the 1.500 shares. In these 
circumstances the plaintiff brought the action againet defendants 
for registration of the transfers of the 1,500 shares and delivery of 
the certificates, and for damages for the company's default. Plai at iff 
also alternatively claimed damages from the company to the amount 
of the value of the shares—Mr. Jastice Farwell held that the 
plaintiff had no cause of action against the defendants, and the 
Court of Appeal affirmed his decision. 


Сту o» London Ілонтіха Co. v. Mason, CaTrLAv & Co. 


In the City of L«ndon Oourt on Tuesday, before his Honour Judge 
Lumley Smith, K.C., this case was heard, in which the plaintiffs 
sued the defendants, of Great Tower Street, for £9 12s. for electric 
current supplied. 

Mr. D. М. Ново, counsel for the plaintiffs, said the case was 
quite out of the ordinary run. The plaintiffs were воіор for eu rent 
eupplied from July, 1900, to April, 1904. In 1894 the plaintiffs 
contracted with the defendants to give them a supply of electric 
light, and from then until 1900 there was no dispute between the 
parties. In 1900 the voltage of the company's current was changed, 
and the defendante’ meter was chapged. The reading of the 
plaintiff company’s meter was, under their Act of Parliameat, con- 
clusive evidence of the total amount of electric current consumed by 
the customer, in the abeence of fraud. A new meter was put in in 
1900, but the meter did not represent on the face of it the amount 
of current consumed. It was necessary to multiply the voltage 
registered by the meter by itsconstant or multiple. The defendants’ 
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old meter had had a multiple of 02. The new meter, which was 
put in ia July, 1900, had a multiple of :04, just twice as much. 
Owing to a mistake in the company’s office the books continued to 
show 02 ss the multiplier. The result was that for four years the 
defendants were only paying for half the electric current they used. 
Toe mistake whs discovered in Juoe, 1904, and although several 
letters were sent to the defendants, they answered none of them. 
There had been several mistakes of the same kind during the 
year, and sometimes they were in favour of the consumer. The 
defendants! meter was tested by the City of London Electric 
Lighting Inspector. Mr. Voysey, and that showed that the 
defendants’ multiplier was 04. Не ovuld not see what defence 
there was. 

Judge LuwLEY ButrR: I expect the defence is that if you make 
blanders you muet stick to them. 

Mr. Ново: That is not the law. The first man who took the 
defendante’ meter readings is dead. The next man has gone to 
Bouth Africa, but I can call the third. 

Evidence baving been kiven, Mr. HanPEB, for the defendants, 
submitted that the plaintiffs could not recover. He first pointed 
out the enormous inconvenience to consumers of electric Jighting 
current, if they were to be called upon four years afterwards to pay 
suggested arrears. Books bad been balanced, and accounts closed. 
The defendants’ contract was a contract to pay what had been 
secettained in a particular way. The company had sent in their 
accounts, and the defendants had done what was required of them 
in paying them. If а meter were found to be wrong, or any celcula- 
tion were inaccarate, the company could not be compelled to pay 
the consumer beyond the preceding quarter. Therefore, the com- 
pany ought not to be entitled to recover arrears for four yearr. 

Judge LuMLEY Вмітн said he thought the electrical energy sued 
for had been supplied and not d for. Therefore, judgement 
must be given for the plaintiffs, but without costs. He inquired 
whether the plaintiff company had ever refunded any money to 
anybody. 

Mr. Ноаа said they paid back the sum of £460 recently for а 
similar error the other way. They had several mistakes last year, 
and had settled them all. 

Judge Luxrzv Burra: You must pay your own costs. 


—€——————— M. 


EXETER ELECTRIC TRAMWAYS. 


On Tuesday last the new electric tramway system at Exeter was 
opened with the usual civic ceremony. Shortly after noon five 
decorated cars drew up at the Guildhall and were promptly 
filed by public men and their friends, including the Mayor of 
Exeter and the Mayoress. Mingled with the hurrahs of the crowd 
were the explosive sound of detonators as the cars moved slowly 
up the picturesque High Street of Devonsbire's cathedral city. The 
route lay up High Street and down Paris Street to Heavitree, where 
the chairman and members of the Urben Di-trict Council were 
taken on board. Returning as far as Queen Street, the journey 
was continued to the Great Western Railway Station at St. David's. 

The care drew up outside the Guildhall at the close of the trip, 
which occupied nearly two hours. The Mayor's chaplain pro- 
nounced a blessing upon the undertaking. The contractors pre- 
sented the Mayor with a silver lever, and the Mayoress received a 

cent bouquet. 

The Mayor, addressing the crowd from the top of No. 1 car, said 
it was a matter of very sincere congratulation to the whole of the 
citizens that they were bringing to aclosea long matter of tram- 
way construction and electric equipment in Exeter. 

Within the Guildhall there was some brief festivity. ‘‘ Buccess 
to the Trams” was daly honoured by a large company. The Town 
Olerk, in asking them to drink to the health of the Mayor, said it 
was owing to his enterprise at the start, and his persistence after- 
wards, that the establishment of the tramway was now an accom- 
plished fact “The Health of Heavitree Urban District Council," 
co-partners in the undertaking, was also heartily pledged. The 
toast was appropriately acknowledged by Mems. Wheaton, Mudge 
and Nethercott. 

When St Thomas was annexed to Exeter under the Extension 
of Boundaries Act, and powers were given to re-build Exe Bridge, 
the subject of electric trams was brought prominently before the 
citizens, and at the November eleciions in 1900 the ratepayers, with 
no uncertain voice, pronouaced in favour of the proposal of an 
electrically equipped service worked by the Corporation. There- 
after the Council was occupied for some tine in determining upon 
the system of trams to be introduced. A deputation was appointed 
in 1902 to visit certain towns in England and on the Continent, 
and to report on the best scheme of tramways and other modes of 
passenger transit, including motcr-"buses. The Committee visited 
Bournemovth, Southampton, Havre, Rouen, Paris, Dover, London, 
Birmingbam, Wolverhampton and Bristol, accompanied by the city 
surveyor (Mr. Cameron), and (in respect to some of the towns) 
by the electrical engineer (Mr. Munro). They preseated a 
voluminous report, which concluded with the recommendation that 
the electric trams to.be introduced into Exeter and suburbs 
should be operated on the overhead trolley system, because of its 
economy and greater simplicity, and that it be adopted for all the 
tramways, with the exception of High Street and Fore Street. The 
scheme for these streets was left open for further consideration. 
Many residents in the main streets, and other citizens, favoured the 
introduction of the conduit system for the High Street, but even 


tually it was resolved to establish a uniform system. A Bill to 
construct and equip the pew tramways, and to buy out the old horse 
trame, was promoted in 1903. | 

The construction of the track work has been carried out to the 
specifications of Mr. J. E. Waller, consulting engineer; Mr. Thomas 
Moulding, city engineer and surveyor; aad Mr. H. D. Munro, city 
electrical engineer, acting jointly. The contractors for the tram- 
ways were Mesers. Dick, Kerr & Oo. The oar-shed bas been built to 
the designs of the city engineer. The generating plant has been 
installed under the superintendence of the city electrical engineer, 
the contractors being the British Westinghouse Oo., and Messrs. 
Bruce Peebles & Oo., of Edinburgh. 

The track, which is now nearly completed, is 4} street miles in 
length, and consists of 2j miles of double line and 2j miles of single 
line with passing places. The gauge is 3 ft. 6 in. Tbe rails are 
steel, of the girder type, 6 in. in depth (90 lb. per yard) The 
foundation for the rails and paving is constructed of cement concrete 
6 in. thick. In addition to this concrete underbed, the rails are 
packed up to the true alignment by fine cement concrete, averaging 
4 in. in thickness. The points and crcesinge were supplied by 
Messrs. Hadfield’s, Ltd., of Sheffield, and are made of their patent 
manganese steel. 

The steepest gradients are as follows: Fore Street, 1 in 114 to 
1 in 18; 8t David's Hill, 1in 16; and Pinhoe Road, 1 in 19. 

The sharpest curves are at the corners of Queen Street and Paris 
Street, v's : 35 ft. radius. 

We have already described in our issue of July 8th, 1904, the 
Exeter electricity works, where plant has aleo been put down for 
supplying power to the tramways. Lead -oovered feeder cables ran 
from the power station through stoneware conduite to section 
pillars. The trolley lines are double throughout, and are supported 
from sectional steel poles, which are arranged as centre poles, 
side-bracket poles, or span-wire poles, according to the requirements 
of the route. The swivelling trolley head is adopted. 

There are at present 12 cars, built and equipped by Messrs. Dick, 
Kerr & Oo. They are of the double-deck type, to séat 20 passengers 
inside and 22 outside, The stairways are of the semi-reversed ty pe. 

Each car has two electric motors of 25 E. p. each, and, in addition 
to the ordinary hand-brake, is provided with the Newell magnetic 
track brake; the Philipson patent lifeguard is fitted, also a patent 
folding step interlocking with the folding gate upon the platform in 
such a way that the step and gate open and close together. 

The car-shed and offices, which are now approaching completion, 
are located at the bottom of Paris Street, which is nearly tbe centre 
of the system. The shed provides for housing 15 care. 

The approximate cost of tramways when completed throughout 
is:— Track, including wood paving, £34,000 ; overhead equipment, 
44.700; feeder cables, £3,000; cars, £7,000; car-shed, &c., £5,700; 
additional generating plant, £4 000 = £58,400. 

The boiler house now contains six water-tube boilers, fitted with 
euperheaters, capable of supplying steam for 2,700 н.р. 

ere are at present instalied four steam alternators of a total 
capacity of 1,300 kw. One 200. Kw. steam-driven generator is 
provided for the tramway supply, and also a motor-generator of 
equal capacity. 

A company of about 70 sat down to dinner at the London Hotel 
on Tuesday evening, the Mayor of Exeter presiding. After the 
loyal toasts, Mr. J. A. Lucas proposed The Forces—Spiritual and 
Temporal.” The Sheriff of Exeter (R. W. Walker King) replied, 
saying he hoped that in regard to the tramways the lion and the 
lamb would lie down together and make the undertakiog a great 
success. 

Mr. J. Stocker proposed Baccess to the Exeter Corporation 
Tramways.” He thonght the ratepayers felt most strongly that 
whether they had to рау for the tramways in fares or in rates, 
they were determined to keep them, and to make the most of 
them. 

The Mayor, in responding, said it had been a long and weary job 
fighting the tramway battle. They were greatly indebted to the 
engineers and contractors, to their friend Mr. Waller, who rendered 
such yeoman service in the House of Lords, and who had always 
been at their service since ; to Mr Moulding (their engineer), and to 
Mr. Munro (their electrical engineer), and to the very able firm of 


contractors (Meters. Dick, Kerr & Co.), and their representatives, 


Exeter owed a deep debt of gratitude. They had been carrying by 
the horse trams something like half a million passengers a year, 
which was very remarkable, considering that the trams began aud 
ended nowhere. But, witha thoroughly-equipped system of electric 
trams, he believed they would find they had something that would 
not only be a financial success, but woeld ultimately become a very 
profitable undertaking, and so be, instead of a burden on the rates, 
a relief to them. 

Mr. T. Linscott, J.P., proposed The Engineers and Contzactor?,” 
and alluded to the prompt and satisfactory manner in which the 
work had been carried out. 

Mr. J. E. Waller, consulting engineer, in response, said there 
were two things about Exeter tramways to which he desired 
specially to refer. The first was that the Corporation purchased 
the horse tramways at a very good price, and they established 
a record, by having, under the able generalship of the town 
clerk, got the whole of the costs awarded against the 
company. It was the only сазе he knew of in which а 
corporation buying tramways from a company got the costs 
of the purchase against the company. The second record 
which Exeter established was that, by what he considered a very 
great stroke of wisdom, they decided to pat aside the lowest tender 
in order to put the whole of the work in the hands of one firms. At 
the time he supported that measure firmly, and he believed now that 
most people would agree that it was the right course to pursue. He 
did not think they had paid more for their tramways than if they 


| 
| 


bad taken the lowest tenders, becanse the fact of having several 
contractors in the same place led to extras which had now. been 
avoided. The result of the work of Mesars. Dick, Kerr & Co. had been 
very satisfactory, and the contractors, no less than the borough 
engineer and the electrical engineer, deserved great credit. The 
Mayor, as chairman of the Tramway Oo., had really laid the founda- 
tion of this undertaking. Before sitting down, he asked the accept- 
ance by the Mayor of a silver cigar box. 

Responses were also made by Mr. H. D. Munro, electrical engi- 
neer, Mr. Windsor, and Mr. Mackintosh, Dick, Kerr & Co, and Mr. 
Moulding, city engineer. 

Mr. J. W. Beal proposed "Prosperity to the City of Exeter,” 
which was acknowledged by the Deputy Mayor (Mr. J. White) and 
Mr. J. A. Lonam; and “The Mayor,” proposed by Alderman 
Commin, was the conclading toast. 


BUSINESS NOTES. 


| An Ате Lamp Controversy.—We have received from 
| шо. " Regina" Arc Lamp Manufacturing Co. the following 
etter :— 

“ In your No. 1,415, we notice a paragraph referring to a letter 
of Messrs. Johnson & Phillips, in which they endeavour to 
йар certain features which we claim as novel for the Regina 
arc lamp. 

“We do not doubt the ‘Ark’ lamp is enclosed as described by 
them, but the important difference they omit to mention is that the 
Regina arc lamp is ‘hermetically’ enclosed. Herein lies the 
novelty claimed by us. The Ark lamp cannot be hermetically 
enclosed ; if it were, it would barst. 

“The Regina lamp is fitted with a safaty valve, which provides a 
means of escape for the gases generated while maintaining the highest 
pressure permissible. The Ark lamp has no such provision, and the 
gases must, therefore, escape somewhere and somehow, and, there- 
fore, it is obvious that a high pressure cannot exist. 

“The importance cf this important structural dissimilarity is 
that the Regina lamp burns with one pair of carbons about 300 
bours, and consumes 08 watt per о.р., whilst the Ark lamp burns 
about 100 to 150 hours, and consumes about 1:8 to 2:2 watts per c P. 

Should Messrs. Johnson & Phillips dispute these figures, we are 
willing to submit our lamps to au impartial expert in order that they 
may be tested, and invite Mesers. Johnson & Phillips to do the same. 
The expert is to be nominated by you if you will kindly act so. 

" Mr. Rudolph Grunhut, of Finsbury Pavement House, will 
supply any further information." 


Electric Motors,—From Messrs. Durtnall & Pries, of 
75, City Road, E.C., we have received details of tbeir direct-current 


dynamos and motore, built in sizes ranging from 4 to 100 HP, and 
in the open, ventilated, enclosed and totally enclosed types. The 


OPEN AND ENCLOSED MOTORS. 


smaller motors are four-polar, and the arrangement of the end bearing 
plates permits of the machines being fixed either to wall or ceiling. 
The armatures are of the slotted-drum type, well ventilated, and 
the machines are designed to stand an overload of 25 per cent. for 
half an hour, and momentary overlcads of 50 per cent. The 
larger machines are multipolar, and the bearings are lined with 
magnolia metal. The firm issues an illustrated list giving full 
particulars of prices, weights and specification. f 


An Olympia Fire.—During the recent great Auto- 
mobile Show at Olympia, it was reported that a fire broke out on 
one of the stands owing to an electric cable fusing in a show case 
of the United Motor Industries. Arising from this, ап action was 
brought by the United Motor Industries claiming £61 damages 
from the contractor for the lighting, Charles Oliver Clark (trading 
as Oliver Clark & Co., of 8t. Mark’s Road, North Kensington), the 
counsel for the plaintiffs being Mr. Colam, sud for the defendant 
Mr. Wootton. Weare informed that the jadge’s remarks were in 
defendant's favour, and that when summing up he said :—“ The 
iesues of the case were of considerable importance to the defendant, 
he being 4n electrical engineer in a very large way of business, and 
his reputation was now at stake. It must be remembered that he 
laid on the electric light to 34 other stands at the Motor Exhibition 
without any fault being found in respect of any one of them.” The 
expert evidence produced by the defendant left no doubt as to 
the cause of the fire, and although the trial had occupied the 
attention of the Court for two whole days, the jadge did not think 
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five minutes had been wasted. The result of numerous experiments 
was fally appreciated by the jury, who, after retiring for a quarter 
of an hour, returned and said they were of opinion that the fire was 
not caused through defective work on the part of the defendant, but 
through celluloid being placed in too close proximity to the electric 


lamps. His Honour accordingly gave judgement for the defendant 
on claim and counterclaim, with costs. 


Dissolutions and Liquidations.—The Lodge Electric 
Light and Power Co., Ltd., is winding up voluntarily, as it cannot, 
by reason of its liabilities, continue the business. Mr. W. E 
Mounsey, 3, Lord Street, Liverpool, is liquidator. 

Creditors of the Electric Tramways Construction and Maintenance 
Co. are to send particulars of their debts, &c., to the liquidators 
(L. Morse and A J. Paine, 79, Queen Street, E.O.) by May 9th. 

Messrs. E. Bakewell and Н. N. Bandy (Bakewell, Bundy & Co., 
electrical engineers, Narrow Street, Peterborough) have dissolved 
partnership. Debts will be attended to by Mr. Bakewell. 

Mr. Arthur Whittaker, of Manchester, notifies that, ia pursuance 
of arrangements which bave been made, he has baen discharged 
from the c ffice of receiver and manager of the property and assets of 
Peter Pilkington, Ltd. The business will, from March 29th, be 
carried on by Mr. James Todd, C.A., as liquidator, and all amounts 
due to Mr. Whittaker as receiver will now be payable to Mr. Todd, 
by whom all liabilities which have been incurred by him will be 
discharged. N 


Bankruptcy Proceedings. — Under the failure of 
James T. Armstrong, electrical engineer, &c., Moorgate Street 
Chambers, E. C., accounts have been filed at the London Bank- 
ruptcy Court, showing total liabilities £6,933 32. 8d., of which 
£4,845 7s. 7d. is expected to rank against net assets £11,947 41. 9d., 
after deducting £194 8s. 1d. for preferential claims. The debtor 
filed his own petition on February 21st, and the first meeting of the 
creditors stands adjourned to April 13th to enable an offer to be 
submitted. According to the observations of the Official Receiver, 
the debtor states that for the past 10 years he has carried on business 
as an electrical engineer, and has been engaged on various inventions 
for wireless telegraphy and telephony, and the navigation of 
torpedo boate, for which many patents have been granted. In 
Octobar, 1902, he assigned his patente (other than those for Norway 
and Sweden) to the Wireless Telegraph Co. which he then 
registered, having a nominal capital of £175,000, of which only 
£1,615 was subscribed in cash. The consideration payable to him 
as vendor was £120,000 in shares of the company, some of which he 
sold, and on account of which he received sums amounting to about 
£5,000, whilst a large number were transferred to other persons for 
services rendered. The company (of which he is managing 
director) has since been engaged in the construction, development 
and demonstration of apparatus and in attempting to dispose of 
licences to use its patents, but so far it has not been a financial 
success. The debtor attributes his failure to pressure by creditors; 
and to inability to readily realise his household effects (a large part 
of which consists of antique furniture, prints, curios, &c.), and to 
obtain repayment of moneys paid by him on bebalf of the company. 
Creditors treated as partly secured are respectively stated to hold, 
against moneys advanced, a large numb:r of shares in the Wireless 
Telegraph Co., and in three other companies. The shares in the 
latter companies were received by the debtor for services rendered, 
or in exchange for shares in the Wireless Telegraph Co. On the 
application of Mr. C. A. Pope, Assistant Receiver, the debtor's 
public examination was adjourned to April 19th. 

At last Friday’s sitting of the London Bankruptcy Court the 
public examination was held before Mr. Registrar Brougham, of 
Alfred Ernest P.rker, lately carrying on business at 38, Conduit 
Street, W., as the Electrical Fittings Co. The statement of affairs 
filed by the debtor shows £36,140 5s. 94. (unsecured, £9,675 95. 3d.), 
assets valued at £4,075 ls. 3d. Replying to Mr. G. W. Chapman, 
Official Receiver, the debtor stated that in August, 1904, he sold the 
business to the Electrical Fittings Co., Ltd., which was formed to 
take it over. As vendor, he was allotted £12,000 shares in the com- 
pany, which further agreed to take over and discharge existing 
liabilities to the amount of £1,700. That part of the contract was not 
carried out, and witness was eventually called upon to pay those 
liabilities, in consequence of which pressure he filed his petition. 
The debenture holders entered into possession of the company’s 
property last December and had sol 1 the property at a sam which 
left no retarn for the shareholders. The debtor was cross-examined 
at some length regarding his connection with the firm of Patman 
and Fotheringham, and eventually he was allowed to pass. 


Catalogues and Lists.—From Messrs. Lvpw. LOEWE 
AND Co., Ітр, 30—32, Farringdon Road, E.O., and Berlin, we 
have received a copy of their catalogue No. 3 for 1905. It is very 
nicely bound in book form, and deals very fally with the company’s 
machine tools and gauges of which they producea very large variety 
for all engineering purposes, Amongst the large numbor of tools 
illustrated and described ате screw-cutting la'bes, milling machines, 
bevel gear cutters, grinding and drilling machines, turret lathes, 
chucks, vices, arbors and reamers. Tables and diagrams of the 
Whitworth, O. E. I. standard, and the iaternational system of 
metrical screw threada, together with details of dies, taps and ta 
wrenches are also given. This should prove a useful book to all 
engineers. 

Mrsens. W. & T. Aveny, І тр., Soho Foundry, Birmingham, have 
sent us one of their new lists of automatic coal scales. The list 
is nicely produced and fully illustrates and describes the apparatus. 

From Haan Отто SoHLEER, BiBBRAOH A Riss, Wurtemberg, an 
illustrated sheet bas come to haud, showing many art-metal electric 
light fittings. 
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We have received from Mxssns. Forte, Млсгвор & Oo., Lrp., 
Norfolk House, Laurence Pountney Hill, E.O., an illustrated leaflet 
describing Macleod and Plato's patent heavy type electric alarm 
bell for railways, mines, fire alarma, &c. It is designed to solve the 
difficulty experienced in actuating the hammer on a large bell so as 
to obtain the full volume of sound. The bammer is mounted 
separately from the armature; in effect it is à lever working on & 
pivot, and having a long and short arm. The long arm carries a 
heavy steel clapper, and the short end is connected by an adjustable 
phosphor bronze pull rod to the end of the armature, the clapper 
weight being spring balanced. The bobbins and armature, with the 
usual contact breaker and connections, are contained in a water- 
tight cast-iron case, the pull rod passing through a gun-metal gland 
lightly packed with cotton and grease, which prevents the access of 
water, moisture, or gas to the interior. . 

The Evecraicat Co., Lirp., 121-125, Charing Cross Road, W.C., 
have sent us another pamphlet, No. 132, which deals with 
generating ‘plant, electrical equipment for ore handling, and elec- 
tric power in rolling mills, It contains a large number of illustra- 
tions of the company's plant that has been installed in various iron 
and steel works, among which we note those of the Holwell Iron 
Oo., Ltd., Messrs. Bolckow, Vaughan & Oo., Ltd., and many Con- 
tinental foundries. 

From the STURTEVANT ENGINEERING Co., LTD, 147, Queen 
Victoria Street, E. O., we have received leaflets describing their new 
"Igranic" motor-starting rheostat. Dimensions and prices are 
given on the leaflets. 

The WzasTrERN Егиствіс Oo., of North Woolwich, have sent us 
one of their new hanging show-card calendars, with weekly tear-off 
slips. The design of the card is most artistic and interesting. It 
includes interior and exterior views of the company's works, also 
illustrations of telephones, cable sections, fans, and a complete 
calendar forthe year as well. 

Messrs. Suns Bros. & Co, LTD, have sent us a further 
batch of recent publications. These include specifications of 

lain, open and engine-base types of their G machines; a 
eaflet giving outputs, weights and dimensions of the com- 
pany’s F and F A motors ranging from 2j to 58 B. H. ., open, 
protected, ventilated and fully-enclosed types; also a leaflet 
giving particalars of maximum and reverse automatic cut-outs 
for 50—2,400 amperes. In addition, a leaflet is to hand, describ- 
ing their patent transport pri cell for ignition purposes; it 
combines the advantages of both wet and dry cells. It is a wet cell, 
and consequently the electrolyte can be renewed ; but it isthoroughly 
closed, and, unless damaged, the liquid cannot escape. It contains no 
acid, and there is no creeping of salts. For motor cycles, three No. V. 
cells giving 4j volts occupy only а small space, the total weight 
being about 82 lbs These cells are also suited for motor- 
cars. Biso XII. weighs about 3 lb. 44 os. charged, three of which 
will give 41 volts, and four cells 6 volts. 

Mzssrs. Hoaues & BTIRLING, of Clock House, Arundel Street, 
Strand, W.C., who are well known as refuse destructor builders, 
have issued a 32-pp. finely illustrated catalogue of the Sterling " 
refuse destructor. Their des'ructors are at work iu connection with 
electricity supply systems at Bermondsey, Heston and Isleworth, 
Hackney and other places, and in this catalogue there are photo- 
graphic views of these undertakings, together with particulars of 
tests made upon them. 


Book Notices. — “ Modern Electricity." Ву James 
Henry and Karel J. Hora. London: Hodder & Stoughton. 55. net. 

" Telegraphy." By Sir W. Н. Preece and Sir J. Sivewright. New 
edition. 18th impression. London: Longmans, Green & Co. 72.61. 

“Elementary Electrical Engineering.” By P.T. White. Wigan: 
Strowger & Bon. 4s 6d. net. 

"The Mechanical Handling of Material.” By G. F. Zimmer. 
London: Crosby Lockwood & Son. 253. ret. 

The British Thomson- Houston Co., L'd., has issued в 20-page 
brochure, got up in attractive style, describing and fully illas- 
trating the Great Northern and City Railway, for which the com- 
pany supplied so much plant and machiaery. The matter is 
reprinted from the ELBOTRICAL Review for January and Feb uaty 
last year. We have no doubt that this publication will be very 
acceptable to many of the company's friends who wish to keep an 
account of this railway by them in handy form. 


Raworth's Traction Patents, Ltd.—The Corporation 
of Plymouth has placed an order for six new cars with regenera- 
tive control for use on the new route to Pennycomequick. 

The Scarborough Tram way Co., after six months’ experience with 
three cars, bas decided to proceed with four more, also to be fitted 
with regenerative control. 

The Yardley route of the Birmingham Tramways is now fully 
equipped with 26 regenerative cars. 


Trade Announcements.—Mr. J. E. Austin, electrical 
contractor, has removed from 40, Upper Baker Street, to 27, George 
Street, Portman Square, W. 

The Lister Electric Manufacturing Oo. have purchased the entire 
business of Headley, Ltd., of Truro, with its various branches and 
agencies. The stock-in-trade, plant and tools are now being trans- 
ferred to the Lister Oo.’s works at Darsley, from whence the 
‘business will ín future be conducted. The Lister Оо. has established 
a new department, which will be under the diract personal super- 
vision of Mr. Headley, for the supply of the various electrical 
supplies and accessories formerly manufactured at Truro. 


Meridian Lamp.—We understand that the British 
Thomson-Houston Co., of Rugby, have, aftera series of exhaustive 
experiments, developed а 120-watt Meridian lamp for burning in 


parallel on circuits of from 200 to 260 volta, which they are pre 
pared to supply from stock. The attractive appearance and neat 
design of the Meridian lamp makes it suitable for interior 
decorative work where a downward distribation of light is required. 
The original 100—125-volt Meridian lamp was described in the 
ErEeTBICAL Ravisw of August 12th, 1904. The present lamp 
is similar in design; the shape of the filament, its situation iu the 


" MBBIDIAN" LAMP. 


bulb, and the exact shape of the reflector, have been adopted after 
careful study, and are claimed to give the best distribution of light 
possible. The prismatic glass shade is accurately fixed to the lamp 
fitting, so that the Meridian lamp may be burned in any position 
with the same distribution of light as when arranged vertically. 


Asbestos Slate.— We have received а sample of a fire- 
resisting and insulating material called “Calmon Asbestos Slate,” 
which appears to possess properties of great value to electrical men. 
The “slate is remarkably tough, and should be useful for lining 
janction boxes and fuse boxes, cable casings, distributing boards, 
&c. The accompanying illustration of the interior of one of the 
coaches equipped for the Metropolitan Railway by the British 
Westinghouse Electric and Manufacturing Oo., Ltd., shows how the 
cables are carried under the floor in Calmon Asbestos Slate casings 


ho a 


CABLES IN FLOOR or ÉLEoTBRIO Солон. 


thus obviating the risk of fire in case of breakdown of the cables. 
Abont 50 tons of the material was used for this purpose, and it was 
also adopted on the Mersey Railway electrification. These casings 
ате made in slabs of any required size and thickness, and are pro- 
vided with grooves to receive the cables. The material is very light, 
and can be easily cut and sawn or planed. It is manufactured by 
the Oalmon Asbestos and Rubber Works, Ltd., of 6, Sheppy Place, 
Minories, E. 


Railway Signalling.—It is stated that the South- 
Eastern Railway Co. has given a contract for £7,000 to the W. В. 
Sykes Interlocking Signal Co. to fit with electric signals the section 
of line between London Bridge and Grove Park, a distance of 
about a dozen miles. 
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LIGHTING AND POWER NOTES. 


Aberdeen.—The T.C. has granted the following privilege 
to users of energy for electric lighting :—Should a consumer on any 
particular occasion, and not exceeding once in each month, or three 
days at one time, require an extra supply of electricity, he may, by 
giving the Corporation 24 hours’ notice in writing, have arrange- 
ments made whereby his indicator will not register the demand on 
the occasion so notified. i 


Aspull.—The Wigan T.C. has offered to take over the 
U.D.O.'s B.L. order, but declines to pay the costs of the negotiations 
in connection with the transfer. The U.D.C. has asked Wigan to 
pay half the costs. 


Bath.—The T.C. has adopted the report of its Elec- 
tricity Committee, which declined to waive its rights to have the 
500-xw. generator supplied by Mesers. Dick, Kerr & Co, according 
to contract, or to release Mr. Manville from his obligations to the 
Committee as its censulting engineer. The Committee requires 
a substantial reduction from the contract price in consideration 
of the absence of a fixed lead as provided for in the specification, and 
also that Mr. Manville shall ensure that the economiser provided 
by Messrs. Babcock & Wilcox isin accordance with the requirements 
of the contract. The expenditure on extensions and additional plant 
at the works has exceeded the amounts for which loans have been 
sanctioned by the LG.B. by £9,000. The expenditure on the 
boiler, chimney and steel fiae, for which the sanction was £1,600, 


was £3,767; engine and boiler house extension and river wall, 


£4,119 sanctioned, aod £5,484 expended; main switchboard 
extension with connections, £1,000 sanctioned, £1,831 expended ; 
sub-station switchgear, E 00 sanctioned, £2,275 expended ; high and 
low-tension feeders and road work, excavation and re-instatement, 
and change-over work on consumers’ premises, including meters, 
£4,500 sanctioned, £6,315 expended ; extensions tolow-tension dis- 
tributors, together with the requisite house meters, cables, and boxes 
for services, excavation and re-instatement £4,500 sanctioned, £5,302 
expended ; engineers’ fees and contingencies, £1,597 sanctioned, 
£2,304 expended. There was a saving of £900 on the steam generator 
and steam balancer for which £6,500 was sanctioned. The Council 
resolved to apply for leave to borrow the £9,000 excess expendi- 
ture. In the course of a discussion into this matter, the Committee 
accepted responsibility for £3,559, and that left £5,441 as being 
the excess for which Mr. Manville was responsible. The chairman 
of the Committee stated that it was to be regretted that the con- 
sulting engineer should not have been able to estimate to within 
20 per cent. of a sum of that kind, and the only explanation he 
could offer was that in drawing up the specifications some very 
obvious necessities had been overlooked. 


Boston (Lincs.).—With regard to the refusal of the 
L G.B. to accede to the application of the T.C. for a loan of £20,000 
for the establishment of electricity works, it seems that the plans 
have been returned by the Board, which requires a revised scheme 
on a broader basis, and the appointment of a consulting electrical 
engineer. In addition, the L. G. B. is not satisfied that the eatablish- 
ment of an E. L. installation in accordance with the scheme as at 
present designed, would be likely to be successful from a financial 
point of view, while it has not been satisfactorily shown that there 
would bé any material improvement in the lighting of the streets, 
even with arc lamps as proposed, and the arrangement of the 
generating station is capable of considerable improvement, especially 
with regard to possible fnture extensions. 


Brighton.—The Corporation’s new generatifig station, 
now being erected at Sonthwick, has been much criticised. In view 
of this the T.C. has obtained a report from Mr. Wright, its con- 
sulting engineer, who states that there is not the slightest chance of 
the general body of the ratepayers having to contribute to the 
expenditure. The cost will be about £86,000 leas than the £400,000 
sanctioned. Mr. Wright points out that the electrical undertaking 
has been self-supporting from its first year of working, and that, 
if sold, it would, probably, realise twice as much as it had cost, 
and that Brighton consumes, per head, more electricity than any 
other town in England. Out of net profits the electricity depart- 
ment has also paid £14,000 in relief of the general rates. 


The T.C. has decided to apply to the L. G. B. for a loan of £5,000 - 


for the purchase of the Star Foundry for use as workshops and store 
ysrd in connection with the electricity works. 


Burnley.— The Corporation Electricity Committee has 


further reduced the price of energy for the tramways from 1 450. 


per unit to 13754. 


Burslem.—The T.C. whose electricity works are 
approaching completion, has fixed the following scale of charges:— 
Lighting, 5d. per unit on the flat rate, and 7d. and 2d. on the 
maxi mum demand system; motors, 2d. per unit, or 10s. per quarter 


per B. . p. installed and 1jd. per unit. N 


Bary (Cancs.).—The B. of G. has decided to put down 
an E. L. installation at the Workhouse. 


Cleckheaton.—The Electricity Committee has recom- 


mended the U.D.O. to reduce the price of energy for lighting and 
motive power. 


Continental Notes,—lrALY.—A concession has been 
granted for the erection of plant to utilise the water power of the 
River Grata Casols at Colobe (Brescia), for generating electrical 
energy for lighting and power purposes. 


Croydon.—On the recommendation of the electrical 
engineer, the T.C. has accepted the tender of Messrs. Callender 
for the supply of cables for the next 12 months, bat, owing to the 
high price of copper, it has been decided to make the contract on 
the sliding scale basis. The Council has also approved extensions 
of the p.c. and 4. 0. systems at an estimated cost of £4,289. 


Derby.—The T.C. has applied for a loan of £9,600 for 
E.L. purposes. Of this sum £4,400 is for a 500-xw. tarbo-generator 
and condensing plant, £3,000 for mains, £600 for services, £400 for 
meters and instruments, £300 for switchboard panels, and £500 for 
contingencies. 


Doncaster.—It is proposed by the Oorporation to 
expend £7,500 on extensions to the electricity works. 


Dover.—The B. of T. has informed the T.C. that the 
prov. order applied for with the object of extending the lighting 
area outside the borougb, will be granted for the parishes of 
River, Ewell, Whitfield, Gaston, West Oliffe, and St. Margarets, 
with part of the parish of Alkbam. 


Dublin.—The Corporation E.L. Committee has issued a 
report dealing with the letter of the L.G.B. in regard to the recent 
арр ино to borrow a further sum for plant extension. Mr. Mark 

uddle, the city electrical engineer, reporting on this, states that 
the increasing demand makes extension necessary, but that it is first 
advisable to consider the undertaking as a trading concern. The 
annual charges for repayment and interest on the capital commit- 
ment of £432,589 amount to £26,100. With the balance of the loan 
of £25,256 on the old undertaking, it would be hampered for the 
remainder of the periods of its repayment, but the rest, amounting 
to 20 per cent. of the total expenditure, would, in the natural 
expansion of business, become revenue earning in time. Nearly 
£5,000 per annem has to be repaid on, at present, unprofitable plans. 
This seriously handicaps the present position of the undertaking, but 


. Mr. Raddle is satisfied that it will be a yearly decreasing liability. 


It would have been wiser to have expended more of the sum avail- 
able for mains in providing an adequate supply in the old area, 
under engineering conditions, admitting of easy and economical 
extension from the central district to the outlying parts. Overhead 
bunkers must be provided at the Pigeon House station, improvements 
must be made in the mechanical stoking of the boilers, two new trunk 
feeders from Pigeon House to Fleet Street mast be provided; and 
generally a considerable outlay must be incurred in remodelling 
the distributing system in the old area, and in other parts of the 
system where profitable business demands it. A sum of £40,000 
should be expended upon the generating and distributing system by 
the end of 1906, not including any provision for Olontarf. This 
should fully cover all necessary work, and is unavoidable if the increas- 
ing demands of customers are to be met. Mr. Ruddle recommends 
the following rates :—Motor supply, 5d. per unit, one hour mazi- 
mum demand, and id. per unit after; alternative flat rate, 24d. ; 
special combined flat rate of 2d. per unit for motive power, and 34d. 
per unit for lighting of newspaper offices. He considers that 
Clontarf should be treated asa separate concern, and concludes by 
suggesting extensions between the N.O.R. and Parkgate and Dorset 
Btreet and the vicinity of the South Dublin Union. 

The Committee has also prepared a report, which statos that much 
of the extension work at present confronting it could be satis- 
factorily carried out by the city electrical engineer and the local 
staff, and recommends the Council to determine the agreement 
entered into in 1899 with Mr. Hammond as from June Ist next. 


Dandee.— Messrs. Gourlay Bros. & Co. are contemplating 
the introduction of electricity into their Camperdown Shipyard. 
To a meeting of the Dundee Tramways Committee last night a letter 
was read from the company, asking what charge would be made to 
bring a supply of energy to the yard. 


Egremont.—tThe B. of T. has informed the U. D. C. that 
unless definite steps are taken this year to put the B.L. order into 
force, the order will be revoked. 


Gravesend and Northfleet.—After lengthy negotiations, 
Gravesend T.C. and Northfleet U.D.O. have arrived at a definite 
decision with regard to the former's application for & prov. order 
extending the area of supply to Northfieet. The agreement states 
that Northfleet has withdrawn all opposition; if necessary, North- 
fleet's order shall be revoked ; the prices for energy shall be the 
same as charged at Gravesend; Northfleet shall have the option of 
purchasing the undertaking at any time, by agreement; at the end 
of 14 years on giving 18 months’ notice, at a fair market value, 
with an addition of 20 per cent.; at the expiration of 21 years on 
the same terms, with an addition of 15 percent.; at the expiration 
of 28 years with an addition of 10 per cent.; and at the ex on 
of 35 years with an addition of 5 per cent.; for public lighting 
100-0.Р. lamps shall be maintained at £3 14s. per lamp per annum; 
and Gravesend is to pay Northfleet £250 in of the cost of 
obtaining the order. Only two members of the Northfleet Council 
opposed the agreement. 


Greenock.—The T.C. and the Tramway Co. have agreed 
upon a revised scale of charges for electricity for the next five years, 
subject to certain conditions. The rates are as follows: First 
500,000 units, 144. per unit; next 200,000 units, 1jd.; next 
200,000 units, 1d.; and anything further, 85d. unit. The 
revenue from these rates is expected to amount to about £5,000 per 
annam, | 
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Halifax.—The Electricity Committee of the Corporation 
has resolved that the sum of £3,402 be written off capital account in 
respect of plant now out of use at the electricity works, as follows :— 
Two 100-xw. E.C.O. alternators, and one 50-xw. E.C.O. alternator, 
£1,635; one 80-н.р, Robey engine, £267 ; transformers, £1,500 


Hoddesdon.—The U.D.C. has decided to support the 
Bill of the North Metropolitan Electrical Power Distribution Co. 
for E.L. powers in the Council's area. The Council possesses its 
own order, which expires in December next, and the Bill referred 
to above contains a clause giving power to take over the order. 


Honley.—With the object of increasing the number of 
consumers, which at present stands at about 40, the U.D.O. has 
decided to reduce the price of energy from 6d. to 44d. per unit 
as from the 1st inst. 


India.—Mapras.—The Corporation recently considered 
the electric lighting scheme for Madras, in connection with the offer 
of Messrs. Crompton & Co. London. The company asked for a 
guarantee of not less than 2,500 hours of lighting annually. It was 
explained that, on the basis of 1,900 hours per annum, the present 
lighting hours, the Municipality would be able to ligbt 4 sq. miles. 
On the basis proposed by Mesars. Crompton it would be able to 
light 3 eq. miles. After some discussion the Corporation decided in 
favour of lighting the larger area for the emaller number of hours, 
and the draft of the concessions to Messrs, Crompton & Co., was 
adhered to without the guarantee asked for. 


Lancaster.— The price of electricity for motive power 
has been reduced from 3d. to 24d. per unit. 


London.—LawsETH.—Prior to the transfer in June 
last of the Lambeth area of supply of the Crystal Palace under- 
taking to the South Metropolitan Co., the B.C. suggested that it should 
be offered to the South London Electric Supply Co., so that the 
borough would be under two orders, and not three. The B. of T., 
however, refused to consider the proposal. Subsequently the South 
London company, being anxious to acquire the area in question, 
applied ito the South Metropolitan Co. to give particulars of the 

ue, &c., but the company refused to furnish these unless to the 
local authority under the purchase clauses of the order. The South 
London company, then asked the town clerk to obtain the informa- 
tion desired, but the town clerk explained that the B.C. was not in 
a position to apply for particulars unless the Council intended to 
become the purchaser at the price fixed under the order for 15 years 
from August, 1890, viz., а sum equivalent to the capital expenditure 
properly incurred with 33 per cent. added. Afterwards, the solicitors 
of the Sonth London Electric Supply Co. wrote offering, if the 
Council gave notice of intention to purchase, to enter into an agree- 
ment to provide the funds for the purchase, and to indemnify the 
Council from all liability therennder. Upon receipt of this the 
whole matter was referred to the General Purposes Committee. At 
the B.C. meeting on March 30tb, a report was read from this Com- 
mittee adverse to the p The town clerk stated: Whether 
the B.C. should undertake so serious a responsibility merely to 
assist the South London company was a matter for the Council to 
decide—indeed, it might be a question whether Sec. 70 was ever 
intended to give the local authority power to purchase merely to 
transfer such purchase to another company.” The B.C. decided not 
to give notice of intention to purchase. 

HAMMERSMITH.—On Monday the Electricity Committee of the 
B.C. reported that the present method of charging private con- 
sumers for energy was on the maximum demaud system at 6d. and 
3d. per unit, the average price obtained being 4d. The electrical 
engineer had submitted an exhaustive written communication, 
pointing out that the Council in the course of a few months would 
be in a position to take on more than double the present number 
of consumers. In view of the fact that the charge for gas in the 
district had recently been reduced to 2з. 9d. per 1,000 cb. ft., he 
lux етра the opinion that the time had arrived when a substantial 

uction in the price of energy ought to, and could now, owing to 
greater economy in working, be made, and that if a fiat rate of 3d. 
per unit were made, and if this had the desired effect of inducing 
consamers to install lamps in places where lighting was more fre- 
quently required, the Council might reasonably hope to make a 
profit of 24d. per unit on an enormously increased output; but even 
if the output increased only along normal! lines, it would be sufficient 
to meet all charges and show a reasonable surplus. The Committee, 
after due consideration, agreed with the engineer's report, with the 
exoeption that it did not consider it advisable to charge any moter 
rents, It resolved that the fiat rate of 3d. should come into operation 
at the end of the next September quarter. The principle of the 
appointment of a canvasser, and the provision of a show room, was 
approved. £1,220 is to be spent on providing additional office 
accommodation and a workshop at the generating station. The 
borough accountant bas prepared a statement of the income and 
expenditure (partly estimated) of the wndertaking for the year 
ending 31st ult., showing a profit of £5,919 on the 12 months’ 
working. 

WooLwIOH.—The B.C. has resolved to give six months’ notice to 
the South Metropolitan Electric Supply Co., to determine the 
agreement as to bulk supply of electricity to Eltham. 

St. Pancnas.—As а result of negotiations with the Underground 
Electric Railways Co. of London, Ltd., it has now been decided by 
the B.C. that a supply be given for lighting the stations in the 
Council's area, at a charge of 14d. per unit, the price suggested by 
the company. A continuous consumption of energy for 23 hours 
each day throughout the year is guaranteed, the minimum number 
of units per annum at each station being fixed at 5,000, for a period 
of five years. 


The H B.C. has s to the Council an arrangement 
to make the electric lighting areas in both their districts co-ter- 
minous with the borough boundaries, and it is being considered by 
the Committee. 

BEzRMONDSEY.—At the В.О. meeting on Tuesday, the Finance 
Committee reported having passed an estimate of £6,159 for 
extensions of the distributing mains. In reply to a question, it 
was stated that the ultimate expense of opposing the Electricity 
Bills now before the House of Lords would probably amount to not 
less than £500 for each borough council. A letter was received 
from the B. of T. enclosing a description of an additional system 
proposed to be adopted by the London Electric Supply Cor- 
poration for the supply of energy. It was resolved to ask the Board 
that, before approval given to the additional system, the Council 
might bave an opportunity of appearing at an inquiry, as the 
additional system would enable the company to come into more 
direct competition with the Council's undertaking. The attention 
of the Board is also to be called to the fact that there is another 
company in the borough. 

WzsTMINSTEB.—The Works Committee of the O.O. on 
Tuesday that it had received an offer from the St. James’ and Pall 
Mall Electric Light Oo., whore contract for lighting certain streets 
in the Parish of Bt. James’ at £30 per lamp per annum for 66 lamps 
Will expire in November next, to continue the contract for five 
years at £24 per lamp. The offer was declined, and a specification 
was prepared by the engineer for the provision and maintenance of 
66 lamps giving а minimum c. r. of 700. The existing pillars and 
lamps are the property of the Council. The following tenders were 
received :— Gas Light and Coke Co. : Installation, £10; maintenance. 
and lighting, £15 1s., subject to an increase or decrease of 9s. 6d. 
for every 1d. per 1,000 cb. ft. increase or decrease in price of gas for 

ublic lighting, which is now 2s. 2d. per 1,000 cb. ft. Kitson Light 

oreign Supply Co. (oil light): Not using existing pillars and 
lamps, installation, £35  10s.; using existing pillars and 
lamps, installation, £15 10s; maintenance and lighting, £14. 
Bt. James’ and Pall Mall Electric Light Oo.: Installation, 
nil; maintenance and lighting, £17. The Committee did 
not think it advisable to adopt the Kitson system of oil lighting. 
Acceptance of the gas company’s tender would, it was observed, 
involve an expenditure of £10 per lamp for installation, but the 
company notified that it was prepared to accept payment of this 
charge in five annual instalments, free of interest. A petition had 
been received signed by 55 ratepayers in Regent Street and Pioca- 
dilly, stating that they hoped that serious consideration would be 
given to the propcsal to terminate the contract with the Electric 
Lighting Oo., pointing out that these thoroughfares are among the 
most prominent in the metropolis, and expressing an opinion 
that a change in the present system of lighting would be a retro- 
grade movement. The Committee deemed it advisable that the 
use of electric light for the public lighting of the streets in ques- 
tion should be continued, and bad accordingly (subject to the ueval 
sanction) accepted the tender of the St. James’ and Pall Mall 
Electric Light Co., Ltd., for five years from November 9¢h, next. 

Ізглкотох.-—Тће Finance Committee reported on Wednesday 
haviog passed an estimate from the Lighting Committee of £4,500 
for the provision of six mechanical stokers, steel bunker, coal 


elevator and conveyor, &c. 


Manchester.—The Electricity Committee of the Man- 
chester Corporation met last week to consider the position brought 
about by the recent judgement, which made the Corporation liable 
for damage caused by an explosion, and in which ite electric mains, 
under the conditions referred to in the action, were held to be 
" а nuisance.” The Committee unanimously decided to give notice 
of appeal against the judgement of the Court. 


Marlborough.—The T.C. has unanimously resolved to 
assent to the application of the local electric lighting company for 
a prov. order for electric lighting. The Council endeavoured to 
obtain a clause giving it the option to purchase the under- 
taking at any time on giving 12 monthe’ notice, but the B. of T. 
decided that the option to purchase should not be until 21 years 
have expired. - 


Motherwell.—The Т.С. has agreed to borrow £20,000 
for a further extension to the electricity works, to meet increased 
demand for energy. 


Newport, — А failure in the electric light supply 
occurred on Saturday last at the provision market, about nine 
o'clock, whilst it was crowded with people. The trouble was caused 
by a joint in Dock Street, which was put in about nine years ago, 
and had burned out. The seat of the mischief was found about 11.30, 
and the light restored at five minutes after midnight. 


Reigate.—The Т.С. has applied to the L.G.B. for a loan 
of £4,000 for E.L. extensions. | 


Salisbury.—The Countess of Pembroke opened on 
Monday an electrical exhibition at the County Hall, which is being 
organised by tbe Salisbury Electric Light and Supply Co. At the 
various stands the public is shown practical illastrations of uses to 
which electricity may be put. On the stage is fitted up a dining- 
room, drawing-room and bed-room, all of which are ligbted and 
heated by electricity. Amongst the hospital appliances shown are 
the Róntgen rays, the Finsen light, light baths, and high-frequency 
apparatus. The use of electrical energy for power purposes is an 
essential feature, and many kinds of electric light fittings are also 
shown. 
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St. Albans.—The City Council has resolved that the 
draft deed of transfer from the Corporation to the 86. Albans and 
Distriat Electric Supply Co., Ltd., of its E.L. prov. order of 1898 as 
revised by the B. of T., be approved, and that the draft supple- 
mental agreement as originally settled between it and the company 
be revised by inserting & new clause, empowering the company 
under certain conditions to supply electricity in the city from a 
generating station outside the boundary. 


South Africa.—JonaNNEsBURG.— From the Rand Rate- 
payers’ Review we gather that in what is known as the inner area, the 
ay atem of supply is to be changed to continuous current on the three- 
wire system with a pressure between outers of 460 volts. A portion of 
the new plant has been installed, and supply was expected to beavail- 
able during last month. The Council expects to be able to change 
over a large proportion of the preéent consumers in the above area to 
230 volts, and to connect up new consumers in October next. Inthe 
outer area, or suburbs, alternating current is to be supplied for 
lighting at 200 volts; part supply will be available about June next, 


к new consumers will be connected up about 12 months after 


Sunderland. — The T.C. has decided to extend the 


electric mains to the Scotia Engine Works, where current will be 
supplied to 48 атс and 58 smaller lamps. 


Tewkesbury.—The B. of T. has granted the Corporation 


& prov. order for electric lighting and power purposes within the 
borough. 


Thirsk.—The P.C. is dissatisfied with the lighting of the 
town by the Northern Counties Electricity Supply Co. "Tenders for 
the public lighting of the town during the next season are to be 
ст 66 from the sam» electricity company, and also from the Thirek 

as Co. 


TRAMWAY AND RAILWAY NOTES. 


Ackworth and Lindsey.— This scheme was the subject 
of a Light Railway inquiry at Barton recently. Mr. Danckwerts, 
in opening for the promoters, described the line which will start at 
Ackworth and terminate at Immingham, near to the authorised 
new dock. Bofar as the carrying out of the electric part of the 
scheme was.concerned, a certain firm were prepared to undertake 
the work, and also to take a large interest in it. It was not pro- 
posed to cross any other railway except one light railway, and the 
only main road it would cross was,one at Barton, leading to the 
Humber, and that was а “dead end.” The railway would be 
4 ft. 83 in. gauge, and the chief object the promoters had in view 
was the picking up of light traffic in a district which at present had 
no outlet, and had not been considered by any other railway. The 
chief іга с which it was hoped to get was agricultural. Then there 
was a large number of brickyards on the Humber bank, and cement 
and other large industries, which at present were solely dependent 
upon the river for despatching or receiving goods. There were, 
too, several coal mines on the course of the line, which could not at 
present be worked because there were no railway facilities. The 
estimated cost of the line was £580,000, and the total mileage 53, 
and it would not compete with other lines, but act as a feeder to 
them. Mr. Shipton, the engineen, said that the district that would 
be served by the line contained a population of 45,000. The line 
would be worked by electricity on the latest principles. The Com- 
mittee retired, and on their return they said that, considering the 
magnitude of the scheme, they should like to hear Mr. Danckwerts 
on the question whether it was not one that should go before Parlia- 
ment. Mr. Danckwerts said no railway of its kind had yet been 
refused on the ground of its magnitude only. He had evidence of 
& character such as he thought would compel the Board of Trade to 
grant the railway. He submitted that it would be doing a great 
injustice to the promoters to stop the case at this point, and he 
asked the Commissioners to hear the evidence they ha4 to bring 
before them. The Chairman said the remarks of Mr. Danckwerts 
had not altered their decision, and it was a case which must go to 
Parliament. 


Aston.—The City of Birmingham Trams Co, Ltd., 
have approached the T.O. with the object of obtaining its approval to 
the company handing over their lease of the trams in Aston Manor 
to the Corporation of Birmingham, with which city Aston is 
contiguous, Locally (says our correspondent) it is presumed that 
that company find the minimum annual license of £1,250, combined 
With the disadvantage of not being able to run all their cars 
through to Birmingham, too heavy a luxury for their non-suocess 
before Parliament in 1903, when such a great effort was made by 
the company to obtain control of the Birmingham Corporation 
system. So far as oan at present be obtained, the Birmingham 
Corporation has no present intention of relieving the company of 
their liabilities to Aston Manor Corporation. | 


Bradford.—In consequence of the increasing com- 
petition of the Corporation tramways the Midland Railway Co. has 
Mked for an abatement in the assessment of its lines within the 

. The committee has offered a reduction of £3,000, which will 
mean a loss to the Corporation revenue of £1,250. The earnings of 
the city tramways for the 12 months ended March 25th, show an 
increase over the preceding year of £91,363. 


Belfast.—The directors of the Belfast Street Tramways 
Co. have issued a circular to the shareholders stating that the 
arbitrator, Mr. L. L. Macassey, has decided that the total amount 
to be paid by the Corporation to the company is £296,948, in 
addition to the Corporation taking upon themselves the liability for 
the company’s debentures, which amount to £60,000. This is 
equivalent to an award of £356,948. The directors estimate that 
this will enable them, after paying off the p-eference shares at par, 
to make a distribution df about £10 15s. per ordinary share. 

At a meeting of the Finance Sub-Committee on the 1st inst., a 
Union Bank cheque for £296,948 14s. 6d. was issued in payment of 
the award to the late Belfast Street Tramways Co., and subsequently 
despatched to the Parliamentary agents in London. 


Darlington.—On the 31st ult. the Tramway Committee 
decided to discontinue the id. fares. This was the outcome ofa 
report made by the tramway manager, which showed that there had 
been a loss of from £4 to £5 week since the $d. fare had been 
adopted. In conjunction with the abolition of the Id. fares, it was 
decided to rearrange the fare stages. The Committee also had 
before it a report by the borough electrical engineer as to the cost 
of energy for the tramways. The cost of current since the inaugu 
ration of the system had been 13d. per unit, based on the assump. 
tion that 300,000 units approximately would be used per annum 
The consumption of current, however, had been found to be much: 
greater, the actual figures being stated to have been 400,000 units. 
Consequently the question was raised whether or not the cost of 
current for the tramways could not be lessened. In the report from 
from the electrical engineer, it was stated that the actual cost of 
current worked out at 12d. per unit. If this reduction in charge is 
made, it will mean a saving to the tramway department of £800 
per annum, which will reduce the deficit on the undertaking. 


East Ham.—At last week's Т.О. meeting an agreement 
was ratified, whereby the tramway from the eastern DaT of 
East Ham to the Ilford Broadway is leased for seven years from 
the Шота Council to the East Ham authority at 6d. per car-mile 
run over the section. The East Ham Corporation is to be respon- 
sible for all third party risks occurring through the cars, while 
Шога will be liable for accidents through defects in the permanent 
way and overhead lines. A clause provides that the lease may be 
reconsidered in the event of the horse tramways to Stratford being 
electrified. 


Glasgow.—The manager of the T.C. tramways has been 
authorised to proceed with top-covers for an additional 100 of the 
present standard cars, of the design formerly agreed upon. 

The manager has reported on the life-guards in operation on cars 
in Dundee, and the Tramways Committee have authorised him to 
fit a similar guard on a car at Ooplawhill Car Works, with a view 
to its being inspected by the Committee. 

The Tramways Committee has recommended for acoeptanoe the 
offer by the Electric and General Assurance, Ltd., insuring the 
department for 12 months against third-party risks, and risks under 
the Employers’ Liability and Workmen's Com on Acte, for & 
premium of £15,000, the limit for any one accident to be £2,500, 
and their indemnity for the year to be £25,000. The premium is 
£1,000 more than that paid last year. 


Huddersfield.— As an experiment, the design in vogue 
at Bradford has been adopted for the covering of one of the electric 
cars. Oar correspondent says that the new pattern is a distinct 
improvement on theone at present in use, which was selected some 
time ago, when the Corporation—the first in the country to do so— 
decided to adopt top-covers. 

On Thursday last week a mishap occurred to one of the 
generators at the tramways power station, Longroyd Bridge. 
The tramway service throughout the day was somewhat seriously 
interfered with, only half the usual number of cate being run. 


King's Norton.—Opinion locally as to whether the 
Corporation of Birmingham or the Midland Trams Co, should have 
the lease of the trams has been for some time divided, but at the 
recent District Council elections the Progressives, who favoured 
union with the Corporation of Birmingham, were badly beaten, and 
it is thought that an agreement with the company may result. 


Leeds,—The tramway accounts for the financial year just 
ended show that the total number of fares paid was 64,223,666, an 
increase of 3,484,432 on the preceding year. The receipts amount 
to about £295,000, or £17,000 more than during the previous 12 
months. Twelve monthsago the Corporation handed above £52,000 
towards the relief of the rates. 


London.—A discussion has lately taken place in the 
newspaper Press between Messrs. T. Tilling, Ltd., the omnibus pro- 
prietors, and Mr. Allen Baker, the chairman of the L.C.C. Highways 
Committee. The controversy is as to the respective merits of a 
motor-ompibus service ran by private enterprise and the electric 
tramway system of the L.O.C. Messrs. Tilling contend that the 
tramwaysare not self-paying, and Mr. Baker has sentto usa copy of 
his reply, in which he endeavours to prove to, at any rate, his own 
satisfaction, that the Council's tramways bave been entirely self- 
supporting from the first. We quote the following extracts from 
Mr. Baker's letter. He says:— 

" Even during the years when the bulk of the tramways south of 
the Thames were been reconstructed for electrical traction, entirely 
disorganising the ordinary traffic (some of the lines being closed 
altogether) the tramways acoount has never been a charge to the 
extent of a single penny upon the rates. On the contrary, the tram- 
ways have already during the past eight years, paid from surplus 
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revenue in reduction of rates, after the provision of interest and 
sinking fund charges a sum of over £293,000, divided between the 
northern and southern systems... . 

During the four years from 1889 to 1908 the 48 miles of tram- 
ways north of the river, which are leased by the Council, esrned as 
profit, after paying interest and sinking fund charges, £153,700; 
while the 24 miles on the south side of the Thames, worked by the 
Council itself, during the same period, provided, after paying corre- 
sponding charges, the sum of £72,900. . 

"During the period of reconstruction there was а deficiency in 
the southern tramways accounts of £2,250 in 1902-3, and of £8,284 
in 1903-4. This result was brought about by the Council paying 
interest and sinking fund charges of £12,300 on expenditure incurred 
for reconstruction before a single electric car was run on the lines 
creating those charges. Moreover, during the first-named year, a 
sum of £11,000 was set aside out of revenue for the renewals fund 
for the horse lines which were, at the time, entirely disappearing. 
The result of this was to give to the Council as an asset in the way 
of a renewals reserve fund a sum of £30,750 at the commencement 
of electrical working, before any wear and tear had begun, and the 
‘acoount deficiency’ is thus amply covered by assets more than 
corresponding therto. 

. .. As the period of reconstruction passes away, the ‘account 
deficiencies’ will entirely disappear, aud it is important to note 
that the accounts for the present year show a very substantial 
surplus after the payment of tbe very heavy capital charges upon 
the lines that have been reconstructed. To the impartial expert, it 
would appear that the Council has surmounted the difficulties of 
traffic maintenance and organisation during the trying period that 
comes in the history of every horse-propelled tramways undertaking 
when improved methods of traction have to be applied to tbe lines, 
with remarkable success." 

To these remarks Mesers. Tilling reply :—'' That this £293,000 
has not been received from the surplus derived from the lines 
worked by the London County Council themselves their own figures 


will prove; but it is obtained from the rent of the lines north of . 


London which are worked by the North Metropolitan Tramways 
Co. From the figures of these accounts it will be seen that the 
tramways south of the Thames showed a loss on working of £2,200 

in 1902-3, and £8,200 in 1903-4." 

Mr. Baker has again replied thus:—''The £293,000 quoted by 
Mr. Tilling includes £80,192 from the lines worked by the Council. 
But it also includes items from the northern system two years before 
the southern system.was being worked by the Council. Therefore, 
as а mere matter of correct comparison, I took four years when both 
systems were working. These four years showed £72,900 received 
from the 24 miles worked in the south, and £153,700 from the 48 
miles worked in the nortb, applied in the relief of rates. 

“The next item is an alleged ‘loss on working’ of £2,200 in 
1902-3, and £8,200 in 1903-4. There is no such loss on working. 
The working account shows a surplus, but, these two years covering 
a period of reconstruction and consequent dislocation.of traffic, the 
Council chose to charge, as a proper financial precaution against 
this surplus, certain items in respect of capital charges and renewals 
reserve, and thus prodaced an ‘aceount loss’ which, as explained in 
my рош letter, is more than covered by the assets therein 
charged.” 

. The annual Parliamentary discussion has taken place this week 
regarding the proposal of the London County Council to run tram- 
ways along the Embankments and over the Bridges. The matter 
was before the House of Commons on Monday, on a motion to omit 
the clauses relating to Nos 1, 14, 2 and 24 tramways from the Bill. 
After the debate 171 voted for the omission and 171 against, so the 
Speaker gave his casting vote against, in order that the matter 
might come fully before the Committee. The scheme has thus made 
greater progress than in any previous seesion, and we trust that there 
is still a possibility that after complete investigation by Committee, 
the House will this session give & more representative vote, with a 
decisive majority in favour of tbe proposal. 

On Monday morning work was commenced for laying the track 
for the L.U.T. Со.'в Sarrey extensions. 

On the same day а new route was opened for the London County 
Council tramways in a service of cars between Westminster and 
Greenwich, vié Kennington and the Camberwell New Road. The 
new route will relieve the congested traffic in London Road and at 
the Elephant and Castle. 

CHELSEBA.—The Law and Parliamentary Committee of the B C. 
reported on Tuesday having received letters from the managing 
director and engineer of the London United Tramways, Ltd. 
These gentlemen intimated that in connection with the proposed 
extensions in Surrey the company would require to break up the 
roadway of the borough for the purpose of laying cables to connect 
the intended sub-station at or near Kingston with the central power 
station at Lot's Road. In reply to an inquiry from the Town Clerk, 
the company’s representatives stated they claimed the right to 
open the roadway under Sco. 27 of the London United Tramways 
Act, 1901, and Sec. 27 of the London United Tramways Act, 1902. 
The Committee considered that it was not clear that the company 
was authorised by their Acts to execute the works proposed in the 
county of London, and the company did not appear to have given 
any notice to the Borough Council when their Bills were before 
Parliament. The Committee had therefore directed the Town 
Clerk to. inform the company that they dispute their right to take 
the action proposed. Instructions had also been given by the Com- 
ае ќо the Council’s solicitors to take counsel’s opinion on the 
matter. 


Manchester.—The parcel-carrying scheme of the Tram- 
ways Committee authorised by Act of Parliament, was inaugurated 
last Monday. The Committee has provided a complete set of parcel 


vans, road vans, and other accessories, as well as a special parcels 
staff. The principal depót is in Birker Street, near the Royal 
Infirmary. The arrangements for parcels distribution and collection, 
all over Manchester and the district, as far as Oldham and the 
surrounding towns, are sta'ed to be very effective. 


South America, — Buenos Ayres. —'The mayor has 
ordered La Oapital Tramways Co. to immediately remove its over- 
head feeders in Calle San Juan. 

The Tramway del Oeste, used for carrying meat from the slaughter 
yards to the various markets is to be electrified. 

The Municipality bas rejected the petition of the Buenos Ayres 
and Belgrano Tramway Co. to extend its lines to Chacarita and 
Villa Urquiza, stating that tbe concession should be only for 60 
years, and not for 99 as asked, and also mentions the fact that the 
line to the latter plaoe would ruu over the same route granted to 
Messrs. Sawyer & Lacaze. The proposed fares, 20 and 30 cents, 
were also considered too high.— Review of the River Plate. | 


Southport.—Several successful trials were made this 
week of the electric tramway on the Southport Pier, and it is 
calculated that there will be a saving of at least 1d. per car 
journey. The total length of the Pier is 1,640 yds. and the cost 
of the cars now in use on the tramway was about £600. 


The District Railway Employés.—The District 
Railway employés have agreed to accept the amended terms, but 
protest against two priuciples: (1) Only one man in the motor 
room ; (2) the payment of Sunday labour at week-day rate. 


Wednesbury.—The Corporation has decided to purchase 
8o much of the tramway undertaking of the South Btaffordshire 
Tramways Co. as is within the borough, and as was authorised by 
the Staffordshire Tramways (Extension) Order, 1882, and the 
Waleall and District Tramway Act, 1884. The South Staffordshire 
Co. has aleo submitted to the Tramways Committee of the Corpora- 
tion plans and specifications for the conversion from steam to elec- 
tricity of the track between Wednesbury and Darlaston, on which 
the steam cars ceased running about 18 months ago. Inquiries in 
official quarters, however, show that nothing is known as to whether 
it is intended to re-open the line for traffic in the immediate future. 
The deadlock between the Oorporation and the company, therefore, 
apparently continues, though negotiations still in progress may lead 
to a settlement of terms on which the lines shall be leased to the 
company. It is understood that the proposal to „рхо ів merely 
a formal step, necessary to preserve the rights of the Corporation. 


York.—The Streets and Buildings Committee has recom- 
mended the T.C. to break off the negotiations with the York Tram- 
ways Co. respecting the purchase of the undertaking. The Cor- 
poration has offered £9,000, but the company refuse to sell under 
£12,000. $ | 


TELEGRAPH AND TELEPHONE NOTES. 


Continental Telephone Lines.—The Zlektrotechnische 
Zeitung announces that an arrangement has been concluded between 
thetelegraph administrations of Hungary and Servia for the establish- 
ment of telephonic communication between Buda-Pestb and Belgrad. 
The Hungarian administration will extend the double line between 
Buda-Pesth and Neusats as far as Semlin on the Servian boundary, 
and from there the Bervian administration will construct a line up 
to Belgrad. 


Gas Explosions in Telephone Boxes.—Among the 
recent Parliamentary questions was one by Sir T. Dewar, M.P., 
asking the Postmaster-General whether his attention had been 
called to a recent action to recover damages for personal injuries 
sustained through the explosion of gas in a telephone inspection 
chamber fixed in the footway in Regent Street; and, seeing that 
both judge and jury had expressed the opinion that, in the interests 
of public safety, the accumulation of gas in these telephone 
inspection chambers should be prevented by a system of ventilation, 
whether he would state if he proposed to adopt the suggestion. 
Lord Stanley replied that the case had been carefully. considered. 
He feared that ventilation of the inspection chambers was not 
practicable, as he did not think the local authorities would consent 
to his fixing ventilating pillars in the footways, and the owners of 
private houses would not allow him to pipes up the walls. 
Ventilating covers could not be adopted, because they would not 
keep the cables free from mud and water. He was pro to lay 
down certain precautions to be taken by his staff when opening 
manholes in which the presence of gas was suspected; but so far as 
the facts were known to him, no precautions taken by his employós 
would bave prevented the recent explosions in Regent Btreet. 


Korean Telegraphs.—The Standard Tokio correspon- 
dent states that Korea entrusts Japan, in an agreement concluded 
between the two countries, with the administration of the telegraphs, 
post office and telephones. АП the profits accruing from these 
sources are to be paid into the Korean treasury. 


Telephones in Mexico.—Considerable changes are at 
present being made in connection with the telephone system in the 
city of Mexico. All the lines are being placed underground, and 
at the exchange red electric lamps are being adopted in place of 
bells to notify calls. 
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Bengal Telephones.—The Bengal Telephone Co., Ltd., 
haa declared a dividend at the rate of Rs. 5 per share for the past 
year. 


Glasgow Telephones.—The Assessor of Railways and 
Canals has fixed the valuation of the Corporation telephone under- 
taking for the year 1905-6 at £11,558 13s 3d. The number of 
instruments now working is 12,930. 


Mexican Cables.—It is reported in the Telegraph Age 
that the Mexican Telegraph Oo. is negotiating for the laying of a 
new cable in the Galf of Mexico, between Galveston, Texas, and 
Coat z wooalcos, Mexico. The laying of this cable was necessitated 

the continued increase of traffic between the United States and 

exico, Central and South America. 

After the new cable has been laid, the company proposes to divert 
the route of the existing cable between Galveston and Coatzacoalcos, 
and to land it at Vera Crus. 

It is aleo statad that the Central and South American Cable Co. 
proposes to complete the duplication of its system by the laying of 
‘a cable between Ohorillos, Iquique and Valparaiso. 


Pneumatic Despatch.— Speaking in the House of 
Commons on 29th ult., Lord Stanley said he was unable to see that 
any advantage for the postal service could be derived from the 
creation of a system of pneumatic despatch which would counter- 
balance the grave evils arising from the construction and main- 
tenance of a new and extensive system of underground tubes. He, 
therefore, viewed with disfavour the proposals of the Bill, and was 
strongly of opinion that no such measure should be proceeded with 
until the Royal Commission which was considering the question of 
London о had made its report. 


Telegraphists’ Wages.—In a Parliamentary paper just 
issued Lord Stanley states that, from an examination of the 
evidence given before the Committee on Post Oftice Wages, which 
sat last year under the chairmanship of Bir Edward Bradford, and 
from a comparison of the present scales of pay in the Post Office 
with the rates of p current in other employments, it appears that, 
speaking generally, there is no reason for raising the maximum 
of the present scales of pay either of the indoor force or of the post- 
men. ere is, however, good ground for modifying and improvir g 
the scales in some respects. In the case of the male indoor force— 

- sorters, counter clerks and telegraphists, telegraphists (London), 
sorting clerks and telegraphists (provinces)—the scale is a long one, 
the maximum not being reached in London till about the age of 37. 

: Atthe age of 25 or thereabouts, when the responsibilities of a family 
make themselves felt in many cases, the officer is at a comparatively 
low point in his scale. 16 is now proposed to give to all men in the 

above-mentioned classes, except in the smallest provincial towns, a 
special increase of pay at the age of 25. This age increase will vary 
according to the classification of the office. The full financial effect 
of these and other changes will not be felt until some years have 
elapsed. The changes will come into force at the beginning of the 
financial year 1905-6, and it is estimated that the increased cost in 
that year will amount to £224,400. "The average cost in later years, 
when there has been time for the new scales to have their full 
application, will amount to £372,300 per annum. 


The Venezuelan Cable Case.—A Central News New 
York telegram states that the Venezuelan Supreme Court has 
decided that the French cable company has forfeited its contract 
by its failure to fulfil the terms of its agreement. On the other 
hand, the claim by the Venezuelan Government for damages for 
arbitrary acts of the company failed. 


The Telephone Agreement.—The Central Committee 
of the National Telephone (Staff Transfer) Association has issued a 
letter to the Press drawing attention to certain facts in connection 
with Clause 8 of the agreement which is about to be considered by a 
Belect Committee of the House of Commons. The letter says :— 

“Tho clause provides that, although it is probable that the Post- 
master-General will be prepared ‘to take into his service а con- 
siderable proportion’ of the company’s staff, the Postmaster-General 
‘will not accept any obligation to recognise service under the com- 

pany as giving any officer or servant any claim to consideration at 
the hands of the Postmaster-General either as regards service, 
emolument, pension, gratuity or compensation.’ It should also be 
noted that, under the provisions of the clause, any member of the 
staff who might be placed upon the permanent establishment of the 
Post Office, would, for annuation and other purposes, lose the 
benefit of his service with the company. 

“ The result of the clause would be to place every member of the 
staff, which numbers upwards of 13,000, in a position of great doubt 
and anxiety which must of necessity not only militate against the 

and efficient working of the telephone service, but also 
prevent the members of the staff who remain in the service under 
such uncertainty from making ordinary and proper provisions as to 
their future. 

“As the clause now stands, every member of the staff, both 
present and future, is bound to look upon his position as being a 
temporary one, and auch a state of affairs is not conducive to the 
best qualified and ablest men remaining in or entering the telephone 
service. . . . The result of the labours of the present staff has been 
that, in addition to the payment to H.M.'s Postmaster-General of a 
royalty of 10 per cent. on the gross revenue (the aggregate of such 
royalties amounting to over £1,500,000), satisfactory dividends have 
been paid to the shareholders of the company... . It does not 
seem just or desirable that a staff which has achieved this, and in so 
doing has, owing to the special and highly technical nature of the 
business, seriously ргејайісей its chances of finding suitable employ- 
ment elsewhere (the telephone service having beoome a monopoly 


in the hands of the Postmaster-General), should be harassed by the 
possibility of being thrown over in 1911, or of losing the benefit of 
its services with the company. : 

“Since 1896 all members of the staff receiving a salary of £100 
per annum and upwards have contributed 24 per cent. of their 
salaries to a pension fund with a view of making a provision for 
their old age, the company contributing a like amount, and the 
effect of the agreement as it now stands would be to defeat this 
object, whilst at the same time depriving those who are taken into 
the permanent employ of the Postmaster-General of the benefit of 
their service with the company. 

“It is submitted that the precedent created by Section 47 of the 
Metropolis Water Act, 1902, should be followed as closely as the 
circumstances of the case will permit, and that members of the 
company’s staff receiving at the time of purchase a salary of £100 
per annum and upwards, or occapying a post or office whioh, if 
occupied by them in the permanent Civil Service of the State, would 
entitie them to a superannuation allowance, should come within the 
scope of the Superannuation Acts, 1834—1892, for the purposes of 
superannuation and compensation. 

“It might be suggested in some quarters that the Postmaster- — 
General could be saddled in 1911 with salaries which may have 
been inflated or created unnecessarily between now and that date. 
This, however, could be met by a list of the existing salaries being 
furnished to the Postmaster-General, and the question whether 
such salaries have been unnecessarily inflated or additional salaries 
created unnecessarily might be left to arbitration. . . . . 

“ The staff do not so much desire compensation as continuity of 
service on similar conditions, and would be willing to hand over to 
the Postmaster-General the sums forming their pension fund to deal 
with as he thinks fit, subject to any obligations attaching thereto 
under the terms of the deed creating the fund." 

In the House of Commons on Wednesday some reference was 
made to the above matter. Lord Stanley said that he hoped shortly 
to be able to receivea deputation. The agreement had been signed 
and could not now be modified. It was open to the House to refuse 
to accept 16. 


Telegraphic Interruptions and Repairs :— 
CABLES, ; INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No. 1) .. °. ys У 


пасан 20 oe ee ee oe Ma. 

Oayenne-Pinhetro: . 

Re Issa (Yemen) Camaran oe ee ee Oct. 22,1908 .. ee 

Tarifa-Tangier ЫКЫ ec . ee F b 9. 1904 e 
Vladivostok- oe oe ee Feb. ее 

Closed Port Агри быш ss е. . . Man 104 : 

Jamaica-Colon ee е ee ee ee ae 


Martinique-Paramaribo ., . April 2, 1905 
LANDLINES, 

Puerto-Barrios .. os “© ae oe ee July 28,1902 .. 

Kertch-Soutehoum ee б ee ee Bept. 27, 1904 .. 

Bhamo route beyond Tali .. Jan. 15, 1905 


Newfoundland—all places in the interior . Feb. 16, 1908 
Rome-Pera 85 >% ЖА ЭК 885 .. Mar. 22, 1905 .. Aprill, 


U.S. Panama Cable.— According to the Керне Elec- 
trique the United States Government decided on December 8th to 
lay a cable between that country and the Isthmus of Panama. The 
necessary fonds have already been voted. The cable is to be of 
American manufacture, үеге the price of American manu- 
facturers does not exceed tbat of foreign manufacturers by more 
than 10 per cent. The rate per word has been fixed at 75 centimes. 
Government and Press meesages are to be sent at reduced rates. 


Wireless Telegraphy.—The following coast stations are 
now open day and night for the receipt of telegrams by wireless 
telegraphy from ships at sea, which may be forwarded by the German 
Imperial telegraph system:— Rixhoeft, Marienleuchte Bulk, 
Arcons, Heligoland, Cuxhaven, Borkum Lighthouse and Borkum 
Shoal light ship. 


CONTRACTS OPEN AND CLOSED. 
OPEN. 
Aberdeen.—April 19th. Surface condenser, &c. See 
" Official Notices” March 24th. 
Africa.—May 15th. The General Government of French 


West Africa at Dakar, is inviting tenders until May 15th, for the 
establishment of a central electric lighting and power station at 
Dakar 


Batley.—April 17th. Tramway reconstruction, per- 
manent way, overhead equipment, cables, conduits, &c. See “ Official 
Notioes March 24th. 


Belgium.— April 12th. The supply to the Belgian State 
Railways of materials for electric lighting. A copy of the general 
and special conditions may be examined at the offices of the Сош- 
mercial Intelligence Branch of the Board of Trade, 73, Basinghall 
Street, E.C. 


Bournemouth.—April 20th. Steel poles, vverhead line, 
section boxes, &., for the tran.ways. See Official Notices to-day. 


Cardiff.—April 17th. Extra high-tension three-phase 
main switchboard, sub-station switchboards, motor-generators, rotary 
converters &c. See Official Notices” to-day. 


Clyde.—April 10th. Electric power plant for Clydebank 
Dock. See Official Notices March 10th. 
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Devonport.—April 18th. Surface condenser with elec- 
trically-driven pumps. Bee “Offcial Notices " to-day. 


Deusbury.— April 17th. Tenders are being invited for 
the relaying and electrical equipment of the steam tramway system 
between Dewsbury and Gomereal :—(1) Permanent way construction 
and paving; (2) overhead equipment, ateel poles &c.; (3) feeder 
cables, conduits and accessories. 


France.—May 14th. Tenders are being invited until 
May 14tb, by the municipal authorities of Dax (Landes) for the 
concession for the electric lighting of the town during a period of 
35 yeara. Tenders are to be sent to La Mairie de Dax (Landes), 
whence particulars can be obtained. 


Glasgow.—April 17th. Main cables, meters and carbons 
for the Electricity Department for one year. See ''Ofticial Notices” 
to-day. | 


Hull Ар 176. Air-spaced telephone cable for the 
Council. See “Official Notices ” to-day. 


Johannesburz.—April 27th. Switchboards and acces- 
sories for the new direct and alternating current pewer station. See 
“ Official Notices " March 31st. 


Johannesburg.—May 7th. Tramway poles, feeder 
pillars, overhead material, telescopic ladders, motor tower wagon, 
бд. See Official Notices" March 17th. 


Le Touquet and Paris Plage.—Offers are invited for 
the electric lighting concession for these two resorts. See our 
“ Official Notices March 31st. 


Luton.— April 15th. Plant extensions for the electricity 
works. Bee “Official Notices" March 31st. 


Nuneaton.—April 10th. Cables and joint-boxes for the 
electricity department. Вее Official Notices” March 31st. - 


Penang.—April 18th. А 300-kw. steam dynamo, motor 
generator, balancer, switchboards &c., for the Municipal Council. 
Bee “ Official Notices " March 31st. 


Stockport.—April 26th. One 500-kw. steam-driven 
generator. See Official Notices" to-day. 


Swindon.—April 17th. Electric motors for three years. 
Вее.“ Official Notices“ to-day. 


Wimbledon.—April 28th.  1,000-kw.  steam-driven 
turbo-alternator with condensing plant, switchgear and pipework. 
8ee “ Official Notices " to-day. 


OLOSED. 


Barking.—The U.D.C. has accepted the tender of 
Мегатв. Babcock & Wilcox, Ltd., for a boiler, feed pump, water 
softener and storage tank at the Electricity Worke, at £1,638. 


Bolton.— The Corporation has placed an order with the 
Key Engineering Co., Ltd., for Cowan-Andrews remote control 
switchgear, for its high-tension three-phase extensions, amounting 
to £466 10s. 


Croydon.—The Т.С. has accepted the tender of 


Callender's Cable & Construction Co., Ltd., for the supply of cables 


for the ensuing year. 


Derby.—The following were the tenders received by the 
T.C. for the extension of the electric tramways from the Market 
Head to the Kedleston Road boundary and the connecting link 
between the Upper Dale and Dairyhouse Road terminus :— 


W. Griffiths & Sons, London (accepted). a 
A. Krauss & Son, Bristol 15,553 
Brush Electrical Engineering Co., Lud. Loughborough 18,-02 
G. F. Tomlinson, Derby 19,098 
G. Holloway, W olverh: impton : 19,314 
W, Underw ood, Dukintield 19,418 


. £18,689 


` Glasgow.—The Stores Committee of the Tramways 
Department of the T.C. bas recommended for acceptance the 
following offers :— 


Finished brass work, John Stewart & Co., I. td. 

Cast iron brackets and enamelled plates, 'Mr. William Landell. 
Enamelled collars, Mr. William Landell. 

Chubb's till locks, Do. 

Timepieces, В. Anderson & Co., Ltd. 

Springs for Newell brakes, L. Sterne & Co., Ltd. 

Motors, the Western Motor Co, 

Carting setts, Mr. John Waldie. 

Teak, J. Potter A Co., Ltd. 

Teak and cherry, Messrs. W ylie, Stewart & Marshall. 

Brush gear. controller insulation, gear cases, British Thomson-Houston Со, 
Coal conveyor wheels, Mirrlees, Wateon & Co. 


3 


| Monday, April 10.—“ A" Company. 


Halifax.—The Electricity Committee has accepted the 
following tenders :— 


Callender's Cable & Construction Co., Ltd., for disconnecting boxes, £3896. 
E. Allen & Co., Ltd., 8heftield, for the supply and erection of two 20. in. belt 
conveyers for the Electricity Works, for £730. 


Ilford.—The Sunbeam Lamp Co.’s tender for lamps has 


been accepted for the next 12 months. 


Islington.—The Lighting Committee has provisionally 
accepted the following tenders for annual supplies :— 


Meters, the British Thomson-Houston Co., Ltd. 
Switches, General Electric Co. 

Carbons, Sloan Electrical Co., Ltd. 

Incandescent lamps, &c., Meesrs. H. G. Mayer & Co. 


Leith.— Last week the Tramways Committee opened the 
estimates for the overhead equipment of the tramways and 
remitted them to a sub-committee with powers. 


Poplar.—The Council has confirmed the recommenda- 
tion of its Committee for a marine type boiler as follows :— 


Stirling Boiler Co., Ltd., Mothenmell (совре) yx erat 
Babcock & Wilcox. s oe oe .. 2,112 


Rochdale.— Messrs. Bruce Peebles & Co., Ltd., have 
received the order from the Corporation for three 190-x w. motor 
converters on the Peebles-Bragstad-L Cour patent system. 


Shoreditch.—The B.C. has accepted the following 
tenders for annual supplies in connection with the electrical 
undertaking :— 


CARLES AND Sr'NbriER.—Messrs. Johnson & Phillips, Siemens Bros. & Co., 
Western Electric Co. 


ENGINEERS’ STORES.— Messrs. Jas. Gibbs & Co., Middleton Bros. 


Stockport.—The Gas and Electricity Committee а 
accepted the tender of Messra Johnson & Phillips, Old Charlton, 
for supplying and laying feeder and test cables in connection with 
the tramway extension. 


Stoke Newington.—Messrs. Bruce Peebles & Co., Ltd., 
have received the contract for two 120-K w. motor-driven balancers, 
each consisting of a 120-kw. Peebles-Bragstad-La Cour motor con- 
verter. The order also includes seven 50-xw. transformers, switch- 


gear, &., for stepping down the 10,000-volt primary current. 


Suez Canal Lighting.—The General Electric Со, 
London, have placed an order with Mesars. Peter Brotherhood for an 


engine to drive one of their dynamos in connection with the above 
work, 


Sunderland.—The Corporation Electricity and Lighting 
Committee bas accepted the tender of the Phocnix Dynamo Co., 
of Bradford, for the supply of four three-phase motor-generators. 
20 tenders ranging from £2,784 to £5,420 were received. The 
tender of the Electrical Oo. for а steam alternator has also been 
accepted. 


Wimbledon,—The Corporation has accepted the tender 
of the Cable Accessories Oo. for the supply of fuse boxes and cable 
junction boxes and cable stores for one year. The tender of the 
same company has also been accepted for the supply of fuse boxes, 
servics boxes, and feeder pillars for one year, by the Swindon 
Corporation. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following are the orders for next week :— 
Recruits' drill, 6 p.m.; technioal in- 
struction, 7 p.m 


Tuesday, April 11. —“в" Company. Reorulte' drill, d be ; technical instruction, 
7 p.m. Medical inspection for recruits and Special Mellow Section, 7 p.m. 

Wednesday, April 12.—Submarine mining class, 6—9 Instruction in 
"Btoking Steam Engine," by Captain W. pong, 6. р. Examination 
“Cc nd D“ Com anies for А” badge, 7 p 

Thursday, April 18.—'*C " Company. Reornite "drill, 6 p.m; technical in- 


Btruction, 7 p.m 
Еа April 13.—“ р" Company. Recruits’ drill, 6 p.m. ; technical instruction, 
p.m 
Saturday, April 14.—Week-end olass. 
à Wirrnpn C. Осмвгк, Captain R.E 
For O.C. E. R. E. (V.) 


Municipal Electrical Engineers’ Salaries.—4A return 
recently prepared at St. Pancras showed the salaries of the chief 
electrical engineers to the Metropolitan municipal undertakings to 
be as follows:—Battersea, £400; Bermondsey, £350; Falham, 
£400, rising £25 annually to £600 (present salary £425) ; ' Hackney, 
£400 to £450 (present salary £450); Hammersmith, £600 to £700 
(present salary £600); Hampstead, £750; Islington, £600; Poplar, 
£400, and £1 per week for use of his own motor-car; Marylebone, 
£600; 8t. Pancras, £800; Shoreditch, £250 to £500 (present salary 
£500) ; Southwark, £300, rising £25 annually to £400 (present 
salary £300); Stepney, £350 to £600 (present salary 9525); 
Woolwich, £500, 
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THE 36,000-VOLT HYDRO- ELECTRIC INSTALLATION 
OF THE CELLINA (ITALY). 


By ENRICO BIGNAMI. 


Іх every country where coal is scarce and water power 
plentiful, the necessity of utilising to the fullest extent the 
natural resources of its water-falls for the development of 
electrical energy is manifest. Especially is this the case 
in Northern Italy, which is richly endowed with water power, 
and has thereby been enabled to carry on numerous profitable 
industries, Several large installations have been erected during 
recent years, such as those using the water-power of the 
Aniene at Tivoli, that of the Adda at Paderno and Morbegno, 
that of the Ticino at Vizzola and Turbigo, and others, and the 
finishing touch has now been put to a first installation on the 
Cellina to supply electrical energy in the district of Venice.* 
The Cellina is a 
river which start: 
from the Claut at an 
altitude of 2,700 m. 
in the Carnic Alps, 
and the watercourse 
of which of 453 
km., on account of 
its special geologi- 
cal conditions, can 
deliver, even with 
the lowest water- 
level, about 30,000 
litres per second, 
The works al- 
ready constructed 


36,000-уогт LINE Acnoss THE LAGOON. 


there was not even a 
pathway up the side 
of the mountain, 
which, up to the 
period in question, 
had been inacces- 
sible; and one сап: 
safely say that this 
is at present the 
installation Which 
_ has cost more money 
and labour than any, 
other in Italy, and 
even the lives of 
geveral workmen, | 
At the intake a 


have been planned dam was constructed 
во as to take advan- at the narrowest 
tegeasfar as possible Main SWITCHBOARD. part, where solid 
( rock gave strong 
support. This dam, 


of the local formation, which is of an exceptionally favcurable 
character. The work of construction was lorg and difficult, as 


A second installation already planned will be able to supply a 


power equal to that of the first. 


InTEBIOR\|OF THE GENERATING STATION. |. 


which is 14 m. high 
up to the level of 
the water, has a total 
length of 32°68 ш, 
At the top the width 
is 4 m., and it remains 
so down to 3:10 m. ; 
then the wall, for a 
depth of 5 m., is 
curved outward, and is 
connected with an 
inclined plane at an 
angle of 385° with 
the horizontal. At 
the level correspond- 
_ing. to the normal 
7 level of the river, the 
poo width is 16 m. This 
a dam answers a double 
purpose : first to raise the water level at the intake, and 
also by means of an elevation of 3:50. m. above the 
normal level to create a reservoir of about 300,000. cb. 
metres for periods of very lox. water. (For jede the 
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canal the head works are divided into two parts. On the right, 
adjoining the intake, is a weir of a length of 11°60 m. On 
the left are cut four openings of 3°17 m. each, with the sill 
8°50 m. below the level of the weir, to act as overflows when 
the water is too plentiful. Four large sluices regulate the 
overflow, and are operated mechanically by electric motors 
fixed on the bridge which crosses the whole construction. . The 
intake proper is formed by two rectangular mouthe;2 m. wide 


HIGH-PRESSURE Bus-Bars, 


and 3 m. high, adjustable by sluices. The canal may be 
considered as divided into two parts. The first, partly cut in 
the rock, supported by a series of walls, arches and galleries, 
completed on the river side by a wall with an external slope 
and cemented inside, is a unique piece of work from the intake 
to the opening of the large tunnel, and is 4,328 m. long. 
The great tunnel, which is 1,073 m. long, has the same 
section (4 m. x 2:70 m.) and the same gradient as the 
canal (0°60 m. per km.). It is cut entirely in chalky rock, 
stratified, and consequently permeable to water, which was 
very often met with during the work, After the great 
tunnel comes the outside branch, which may be considered 
as the second part of the canal, but which is not so regular 
in section and gradient as the other part, on account of 
different works which, for various reasons, rare here, inter- 


STEP-UP TRANSFORMERS. 


posed. ‘This, like the first part, is cut half way on the side 
of the mountain, but under easier conditions than the former, 
and is also supported by an outside wall and cemented inside. 
This branch leads to a small lake of an area of about 
2,400. sq. metres, the object of which is to allow matter 
in suspension to settle down before the water reaches the 
turbines, We have now reached the spot where the water is 


divided between the different generators. There are six large 
penstocks for the main machines, and a seventh whieh. 
is divided into two for the small exciter turbines, and there 
are also two filtering chambers. 

Close to the small village of Malnisio is the main 


machinery building, very epacious and of handsome design. 


It- consiste of a central part with two projecting wings 
and an annex on the west side. The east part con- 
tains a workshop for repairs, the warehouse, the offices 
and living rooms for the engineers and workpeople, The 
central part is occupied entirely by the main machinery 
room, In the west part, in a room opening off the, turbine, 
room, are the switchboard, switches and lightning arresters, 
and in the annex are the step-up transformers. Except in this 
annex, the whole of the building is three storeys high, but’ 
the central room occupies the whole height of the building, 
As the turbines discharge water at a level of 281 m., and 
the level in the dam is 339°64, the difference of level or head 
of water is 58:64 m. With a discharge of 20 cubic metres 
per second representing the minimum of power, there is 
available 15,600 H.P., and at the time of greatest consump- 


HIGH-PRESSURE Оп, SwITOHES. 


tion, with the help of the reservoir, 18,900 KH. p., subject, of 
course, to the variation of the head of water. | 
To utilise this power, inward flow reaction turbines are 
used with a single wheel and horizontal shaft, and two 
lateral discharges, one on each side for the large turbines, 
and a single discharge for the smaller ones used for the 
exciters ; they were manufactured by Messrs. Riva & Monneret, - 
of Milan, The large ones are connected each with its own 
independent tube. For the present only four are installed, 


but eventually there will be six of them, one being a spare. 


Each turbine will take 4,500 litres of water per second, and 
will develop on the shaft 2,600 KH. P., at 315 r.p,m, The 
turbines for the exciters, smaller but similar in construction 
to the others, are three in number, and each develops 200 H.P, 
at 500 r,p.m. The large turbines are connected direct 
by means of rigid couplings to three-phase alternators 
of corresponding power, manufactured by Messrs, Brown, 
Boveri & Co., of Baden (Switzerland), who have supplied 
the whole of the electrical plant. 

These alternators are of the usual type, with fixed armature 
and rotating field. "The magnet wheel, which is a solid piece 
of steel, carries 16 alternate poles, with the usual winding 
and polar extension pieces screwed on. The armature core is 
provided with four closed slots for each coil. They exciting 
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current can be so adjusted во ав to gradually vary the voltage 
at the terminals from 3,600 to 4,800 volts. The commercial 
efficiency at full inductive load is 95 per cent. The fall of 
potential between no load and full load, with the usual speed 
and exciting current, is 5 per cent. of the normal voltage 
with non-inductive load, and 16 per cent. of the normal volt- 
age with inductive load. Increase of temperature for 
continuous running, 40? C. in the iron and 45? C, in the 
copper. Overload allowable for three hours, 25 per cent. 
The insulation between the windings and the frame was 


ALTERNATOR FIELD RHEOSTATS. 


tested at 7,000 volts. The alternator is very strongly built, 
and rests on a cast-iron base which carries the two pedestals. 
These are of ample dimensions, with swivel bearings and 
lubricating rings, and means to cool the oil when necessary 
by running water. 

The direct current for exciting the fields of the alternators 
is provided by dynamos driven by the three small turbines. 


SWITCHGEAR IN THE SUB-STATION AT VENICE. 


The exciters, directly-coupled by means of rigid couplings 
to their respective turbines, work at 500 r.p.m., and take 
200 H.P. each, generating current at 200 volts, They are 
shunt wound, with six poles and drum armature, and wide 
commutator with carbon brushes, The commercial efficiency 
of the exciters at full load is-93 per cent. 


For the step-up transformers the. single-phase type has 
been preferred to the three-phase type, as is customary in 
the case of large units to limit as much as possible the 
damage and the cost of repairs in case of accident, and also 
in view of the advantage of getting higher voltage when 


INSTRUMENT TRANSFORMERS AND GENERATOR SWITCHES, 
j 


necessary by altering the connections from the mesh to the 
Star system. 1 \ 

The power of the transformers has been determined by the 
capacity of the line they have to feed. As, when the instal- 
lation is completed, the line will consist of four groups of 
three conductors, and will have to carry 12,000 Kw., each 
transformer has been designed for a capacity of 1,000 KW., 
so that each group of three transformers will have to 
feed a group of three wires. In normal conditions each 
group of transformers wiil be connected with a given group 
of wires, without any connection in parallel on the high- 
tension side with the other groups, so that in case of a 


HIGH-PRESSURE Bus-Bars IN SUB-STATION. 


lightning discharge on the line, only the transformers con- 
nected with that particular line will be affected. 

When the installation is completed, the working trans- 
formers will be 12 in number, and a fifth group of three 
transformers will be held in reserve, ready to take the place 


| | 


of any of the other groups. А Bes 
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The transformers are made with three vertical cores, 
with alternate windings round the central one. Their 
ratio is 7:5 to 1, so that the secondary voltage will be 30,000 
volts for & primary voltage of 4,000 volts, and will go up to 
86,000 volts for the maximum primary voltage of 4,800 
volts. The commercial efficiency of the transformers has 
been guaranteed at 98 per cent. with power-factor unity. The 
insulation between the windings and the frame has been 
tested at 7,000 and 45,000 volts respectively. 

The alternators are 
connected separately to a 
system of collecting bus- г ыз 
bars in the shape of 
a closed ring, divided 
into multiple sections by 
means of knife switches. 
The ring of collecting 
bars is in turn connected 
with the various groups 
of transformers, so that 
it may be considered 
as divided into two parta ; 
in one the energy comes 
in, and in the other it 
goes out, and between the 
two are placed the inte- 
grating wattmeters, 

The groups of working 
transformers (two at 
present, and four when the plant is complete) are connected 
direct to the lines through lightning arresters, while the spare 
group is connected to a system of auxiliary bars. These can be 
used also to put the transformers in parallel on the high tension 
side, if required. The switches all work in oil; those 
for medium voltage (4,000 to 4,800 volte) are double-break 
switches, enclosed in a box; those for very high tension 
(30,000 to 86,000 volts) are with sextuple break, enclosed 
in three separate boxes full of oil, one for each phase; 
All the switches are worked from a distance by means of 
levers, and can be opened or clo:ed by hand by the switch- 
board attendant. However, automatic circuit-breakers open 
the circuit directly the current going through them reaches 
в pre-arranged limit. | 

Immediately next to the out-going line are the light- 


EXTERIOR OF THE SUP-STATION AT VENICE. 


and the 200-volt circuits for the exciters. These conduits 
kept well apart, go to one end of the building, and passing to 
the floor above reach a place under the platform of the 
switchboard, of which we give a view on p. 571. The 
board is divided into two distinct parts, one for the direct 
current with switches, collecting bars and rheostats for 
the field. circuit of the alternators, all worked from the 
upper platform, and the other for the 4,000-volt three-phase 
current, where for each alternator there isa masonry partition 
divided into two parte, 
the lower one for the 
automatic switch worked 
from the upper platform, 
and the upper one for 
the measuring trans- 
formers for the instru- 
ments on the board (see 
p. 578). Atthe same spot 
are found in similar par- 
titions the — uutomatic 
switches апа the 
measuring transformers 
for the circuits connect- 
ing the collecting bars 
and the transformers. 

The next room, 
situated on the same 
floor, is exclusively used 
for the rings of collectiog 
bars, which are fitted up along the walls and the ceiling and 
separated by slabs of reinforced concrete. 

The conductors connectitig the rings with the transformers, 
after going to the switches in the next room, go down to the 
lower floor of the tunnels, and, grouped three together, go 
through a passage round the room where the transformers are 
in the annex next to the main building. In a similar 
sage, above the previous one, are the 36,000-volt conductors, 
which reach the level of the platform of the switchboard 
close to the high-tension switches, which control the spare 
transformers. There is room for 18 86,000-volt switches 
(four of which are automatic) which will be necessary when 
the installation is complete. 

The vhole complicated installation is worked and controlled 
from the platform of the switchboard, which is at one end of 
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VibWS OF THE OZzBRLIKON-BERTBAND RETORT-OHARGING MACHINZ (вее p. 575). 


ning arresters, of the Wurtz type, with four self-induction 
coils and with four ways to earth by means of the usual series 
of non-arcing metal cylinders. But before reaching the 
Wurtz arresters, any discharge could find its way to earth 
through a double-horn lightning arrester, and also through a 
Gola arrester. ‚ 
As explained before, the large and small turbines, the 
alternators and the exciters are in the centralroom. Below, 


in large tunnels, are the conduitezfor the 4,000-volt circuits 


the room, at a height sufficient to afford a good view all round. 
On this platform there is a central board, a table for work- 
ing the switches, and two lateral boards, The central 
board carries the instruments in connection with the alter- 
nators (ammeters, voltmeters, wattmeters and relays for 
the automatic switches) and the instrumenta between the 
two halves of the bus-bars (ammeters and integrating watt- 
meters). The working table carries the small hand wheels 
to work the switches and the rhéostate for the field circuit, 
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the ammeters and exciting switches, the voltmeters and 
the lamps for phase-indicators. | 

For the present there are seven main switches, two of 
which are automatic. After going through these and the 
transformers for the ammeters, the conductors go to the 
floor above, where are located the six rows of lightning 
arresters, and go out overhead by a double row of poles 
to Venice. The sub-station in that city is already quite 
finished, and is shown in some our illustrations, 


NEW ELECTRICAL MACHINE FOR 
CHARGING GAS RETORTS, 


In spite of the efforts which have been made to devise a 
satisfactory machine for charging and discharging gas 
retorts, the difficulty has hitherto remained that in most 
cases one machine is required for charging and a different 
one fordischarging. 'To overcome this inconvenience the 
apparatus illustrated on p. 574 has been constructed 
to fulfil both functions at once. The charging implement 
consists of a ladle which, during its entry into the retort, 
discharges the coke, and, in its withdrawal, lets fall into the 
retort the fresh charge of coal. The essential feature of 
the Oerlikon-Bertrand patent machine is to make the ladle 
in two distinct parte, which are movable with respect to 
one another. The machine was made at the Oerlikon Co.’s 
works, and has been installed at a gas works in Lille, where 
it serves a battery of five furnaces with 11 retorte each, 
8°5 m. in length and arranged in four banks. Thus the 
machine has to deal with a range of 15 retorts at 
each operation; the whole process of charging, dis- 
charging, and moving from one retort to another occu- 
pies a period of 25 to 27 min. for the row of 15. 
Each charge consists of about 170 kg. of coal (a quantity 
which can be varied to suit requirements). The various 
motions are performed at the following speeds :—Charging 
and discharging, 10 m. per minute; rising, 2 m. ; and 
traversing, 20 m. per minute. The weight of the ladle is 
from 160 to 190 kg., and the coal bunkers contain 3,000 kg. 
Each motion is actuated by a separate motor. 

The first movement of the ladle pushes the coke out of 
the other end of the retort, which is of the type with both 
ends open. The shield on the end of the ladle is hinged, so 
that it can be withdrawn without interfering with the 
charge. The ladle is filled from two bunkers carried on the 
machine. 

The motor which controls the ladle drives by wormgear 
and pinions either a chain attached to the bottom of the 
ladle, or a drum which winds up a cable attached to the 
frame ; when the mechanism has once been started to insert 
or withdraw the ladle, it continues in operation until the 
process is completed, when it automatically stops. When 
the ladle is right home in the retort, the frame is locked ; 
the bottom of the ladle is then withdrawn, leaving the coal 
which it contained in the retort ; at the end of its travel the 
bottom unlocks the frame, and the latter is then automati- 
cally drawn out in turn. The complete operation occupies 


60 seconds. The ladle is refilled by valves in the bottom of 


the bunkers. 

For the vertical movement, the whole of the charging 
mechanism, platform and bunkers are suspended from four 
chains, which are driven through sprocket wheels by a motor. 
When lowering the gear, the motor is caused to generate 
electricity to control the speed, and u brake interconnected 


with the electrical circuits is provided, by means of which 


very accurate adjustments can be made to suit the positions 
of the retorts. The traversing gear is of ordinary con- 
struction. - | 
All the motors drive through worm gear, which is a 
speciality of the Oerlikon Works. The controllers of the 
various motions are brought together on the driver's plat- 
form in a single casing, and are of stout construction. 
The machine is obviously suitable for use only where the 

retorta are open at both ends, but certain advantages are 
claimed for this construction. E 


FORTHCOMING EVENTS. 


To-day's Arrangements.—At 7 p.m. I. E. E. (Manchester Students) Annual 
general meeting at the Salford Royal Technical Institute. Elec- 
trio Cranes, by Mr. Jennigon. 

At 9 p.m. Royal Institution. ''American Industry,“ by Mr. Alfred 
Moseley, C.M.G. 


Saturday, April 8th.—At 2 p.m. North of England Institute of Mining and 
Mechanical Engineers, Meeting. 
At 7.30 үш: Birmingham and District Electric Club. Lightning 
Conductors,” by Mr. W. Н. Whitehouse, 
Monday, April 10th.—At 8 p.m. Institution of Civil Engineers. Special 
eeting. The thirteenth “James Forrest lecture. by Col. R. 
Crompton, C. B., on Unsolved Problems in Electrical Engineering.” 
I.M.E. (Graduates). Commercial Vehicles Propelled by Internal 
Combustion Engines." 
At 8 p.m. I. C. E. 18th James Forrest” lecture by Col. R. E. B. 
Crompton on Unsolved Problems in Electrical Engineering.“ 
Tuesday, April 11th.—At 7.30 p.m. I.E.E. (Manchester) Annual General 
eeting. " Labour-Saving Formule,” by Mr. Julius Frith. 
At 8 p.m. I. E. E. (Glasgow). Reply to discussion on '' Earthing,” by 
r. W. W. Lackie. Fittings,“ by Mr. Harold Watson. 
Wednesday, April 12th.—At 780 p.m. I. E. E. (Birmingham). The Eddy 
Current Brake for Motor Testing," by Messrs, D. K. Morris and 
G. A. Lister. 
At 7.30 p.m. Association of Engineers-in-Charge. “ Lubricating Oils," 
by Messrs. J. H. Coste and E. T. Selbourn. 
At 7.80 p.m. I. E. E. (students). Some Notes on the Measurement of 
Resistance, by Mr. A. Cunnington. 


Thursday, April 18th.—At 8 p.m. I. E. E. The Alternating Series Motor,“ 
y 


Mr. F. Creedy. Address to the Joint Meeting at St. Louis, 
by Mr. B. J. Arnold, A. I. E. E., to be disc 1ssed. 

Leeds Association of Engineers. Annual Meeting. 

I.M.E. Anniversary Dinner at the Hotel Cecil. 

Friday, April 14th.—At 7.80 p.m. North East Coast Institution of Engineers 
and Shipbuilders. ~ The Intluence of Oil on the Ultimate Strength 
of Boiler Furnaces," by Mr. D. B. Morison. 

At 8 p.m. Physical Society. ''The Determination of the Moment of 
Inertia of the Magnets used in the Measurement of the Horizontal 
Component of the Earth's Field," and “Exhibition of a Series of 
Lecture Experimente, illustrating the Properties of the Gaseous 
Ions produced by Radium and other Sources," by Dr. W. Watson. 

At8p.m. I.M.E. Presidential Address by Mr. Edward P. Martin Steam 
Engine Research Report,’’ discussion to be concluded, and Prof. 
Capper will reply. 

At 9 p.m. Royal Institution. Тһе Law of Pressure of Gases below 

tmosphere," by Lord Rayleigh. 

Saturday, April 15th.—At 10.15 a.m. (At gates of works.) I. E. E. (Manchester 
Students). Visit to the Peel Works, Salford, of the General Electric 


00 


NOTES. 


The Manchester Corporation Electric Main Case.— 
Sir Thos. Dewar asked the Secretary to the Board of Trade, the 
other day, whether his attention had been called to a recent action 
against the Corporation of Manchester in which the plaintiffs suc- 
ceeded in recovering damages for losses sustained through a fire 
caused by an explosion in one of the Corporation’s electrical mains ; 
and, seeing that the plaintiffs based their claim on the ground that 
the linking-up system laid down in the streets of Manchester 
caused a difficulty in localising leakage and constituted a public 
danger, asked whether this system was generally adopted in 
London, and whether any improved system had received the 


- consideration of the Board of Trade. Mr. Bonar Law, in reply, 


said the attention of the Board of Trade had been called to the 
action. Ап improved system in which the mains were separated 
into sectiens connected by suitable fuses, and whereby the difficulty 
in localising leakage and consequent risk were much reduced, bad 
received the consideration of the Board of Trade, and had been 
adopted in all undertakings established during the last two years 
in London and elsewhere. Не also understood that the improved 
system had been applied voluntarily to many existing undertakings 


- in London. 


London County Council.—At the meeting on 28th ult., 
the Finance Committee reported that the balance of the tramway 
renewals reserve fund amounted to £31,570, of which £25,032 was 
invested in the purchase of £26,010 of 3 per cent. London County 
Consolidated Stock. At the sugyestion of the Committee, it was 
decided to invest a further sum of £6,500 in a Hmilar manner. 

It was resolved to grant a loan of £7,306 to the Battersea Borough 


Council for electric lighting maine, and to advance £5,370 to the 


Bt. Pancras Council for works and meters. 

The Parliamentary Committee presented a report in reference to 
the recent conference, which was mentioned in a recent issue of the 
Review, of local authorities which adopted a resolution that the 
electricity supply Bills before Parliament should be opposed on 

eamble. The conference was adjourned until the House of 
Lords Committee on the Bills had given a decision In the 
meantime, the Parliamentary Committee stated that notes of the 

roceedings at the conference had been printed, and copies would 
be supplied by the Clerk of the Council to members who desired to 
have them. 

The Highways Committee reported having had under considera- 
tion the question of the effect upon the tramway work of the 
omission, among other clauses, from the London Building Acts 
(Amendment) Bill of the present session of those relating to the 
cubical extent of buildings and the widening of thoroughfares on 
the payment of compensation. The former question was of great 
importance in regard to the erection of buildings for dealing with 
the operation of a large electric tramway system, while the other 
clauses would have been of the utmost use in enabling che Council 
to develop more rapidly the locomotion system in London. It was 
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hoped that the proposals would be again put forward in the session 


of 1906, and the Improvements Committee concurred in this 
expression of opinion. The Highways Committee asked the 
Council to sanction an expenditure of £150 to enable the chief 
tramway officer to pay a visit to the United States in order to 
inepect the arrangements in operation for dealing with through 
services and the methods of conduit cleaning in New York. 

The Council postponed for a week the consideration of a report 
recommending an expenditure of £351,900 for the construction on 
the conduit system of authorised tramwsys in Defoe Road, Garratt 
Lane, South Street, Red Lion Street and York Road, and for the 
reconstruction on the same system of the lines from North Btreet, 
Wandsworth, along York Road, Battersea Park Road, Nine Elms 
Lane and Albert Embankment to Westminster Bridge and 
along Lambeth Road to St. George’s Circus, and in addition the 
tramways from Clapbam Junction along Falcon Road to York Road. 
In the course of a report on the subject the Finance Committee 
state :— : 

"Bome widenings, estimated at £77,650 net, of which it is 
assumed that the tramways account will bear one-tbird, are con- 
sidered desirable at two or three points on the part of the South 
London lines included in the scheme, but it is not proposed to delay 
the reconstruction for these. The estimate now submitted does 
not inclade the cost of buildings for car-shed and sub-stations, and 
estimates for these will be submitted when ready. Their cost is 
estimated approximately at £57,375. They will not, however, be 
used exclusively for the lines in question. The Highways Com- 
mittee recommend the adoption of the underground conduit system 
of electrical traction, and the estimated results of working, includ- 
ing in the capital charges a proper proportion of the cost of car-shed 
and sub-stations, show an annual deficiency of £6,138, decreasing 
by about £667 a year as the debtis paid off. The opening of these 
lines would no doubt lead also to increased traffic on existing 
lines, particularly the Tooting lines, but no figures can be given 


that could be at all relied upon. In arriving at the estimated results of 


the working of these lines, provision is made for payment of interest 
and sinking fund charges, £4,000 a year, on a proportion of the 
cost of acquiring the tramways of the South London Co., also 


44, 618 a year in respect of the cost of street widenings. Provision 


is also included of £8,486 a year in respect of renewals, calculated 
at 1d. a car-mile estimated to be run. 

In considering these estimated financial resulte, the results now 
being obtained by horse traction from the section of the Bouth 
London lines included in the present scheme should be taken into 
account, and we are informed that thegelines are now being worked 
at a loss. We ате unable to say what the loss is on the part of the 
system which it is now proposed to reconstruct, but we are informed 
that on the South London system as a whole the deficiency on 
working, before paying interest and sinking fund charges in the 
year 1904 5, has been about £3,500. 

“ "The reconstruction of the Battersea Park Road line may prejudici- 
ally affect the Wandsworth Road line, which runs roughly parallel 
to, and a short distance to the south of, the Battersea Park Road 
line. The Wandsworth Road line would still have to be worked 
as a horse line, and the reconstruction of it is rendered difficult by 
the fact that the line is to a great extent single line only, and the 
streets need а good deal of widening to enable а satisfactory electric 
line to be laid. 

" The Council will note the fact that although this reconstruc- 
tion involves a large outlay of money, it is not expected to result 
in any surplus after the debt charges have been met, at any rate, for 
some years to come.” 

The proposal of the Highways Committee was discussed for an 
hour and a half at the meeting on the 4th inst. An amendment to 
refer the recommendation back to the Committee was defeated on 
a division by 87 votes to 15, and the Council then sanctioned the 
execution of the scheme. | | 

The Improvements Committee reported that the Underground 
Electric Railways Oo. of London had now agreed to terms, whereby 
the company should be permitted to proceed at once with the con- 
struction of that portion of the lines authorised by the Great 
Northern and Strand mais d Act and the Brompton and Piccadilly 
Circus Railway Act, as would be built under the new street known 
as Kingsway. 

At a meeting of the Council on Tuesday last, it was decided to 
lend £11,083 to the Hackney Borough Council for extensions of the 
electricity undertaking and for street lighting. 

The General Purposes Committee reported that the Fire Brigade 
Committee had drawn attention to the question of the terms of pay- 
ment in contracts for electric light installations at fire stations. It 
appeared that for several years past payment had been made at the 
rate of 80 per cent. of the contract price on the completion of the 
work, and the balance of 20 per cent. at the expiration of the period 
of maintenance, but in order to comply with the Standing Order 
relating to retention moneys in contracts not exceeding 
£100,000, the balance piyable at the end of the period of 
maintenance should be only 5 per cent. of the contract 
sum. The Fire Brigade Committee were advised that 
it was very desirable, as the amount involved in such contracts 
was very small, that the terms of payment should be those in force 
hitherto—pamely, 80 per cent. of the contract price (less extras) on 
completion of the work, and the balaoce at the termination of the 
maintenance period. The General Purposes Committee concurred 
in the suggestion, but they thought ‘it undesirable to limit the 
application of the standing order to inetallations at fire stations. 
They bad therefore prepared an amendment of the fourth para- 
graph of the standing order so as to render it applicable to electric 
lightirg installations generally On the recommendation of the 
Committee, the Council resolved that payments should be made in 
the future as follows—80 per cent. of the contract price (less 


extras) on the completion of the work; the balance after the 
ра of the prescribed period of maintenance. 

3 Council voted an expenditure of £150 for travelling aud 
other out-of-pocket expenses to be incurred by the chief officer cf 
tramways in inspecting the electric tramways in operation in New 
York and other American cities. 

The Housing Committee stated that by arrangement with the 
County of London Electric Supply Oo., the 260 cottages on 
Bection A of the Totterdown Fields estate were supplied with elec- 
tric light on the automatic prepayment system at the rate of 1d. for 
six hours’ 8-0.P. light. As the company were willing to enter into 
a similar arrangement for lighting the cottages on Section B, the 
Committee proposed that the necessary facilities should be afforded 
for the work to be carried out. 


South African Notes.—SwAzILAND.—In connection 
with the opening up of the Mbabane tin mines, a new dredger is to 
be provided which will be worked by electrical power derived from 
fixed power plants at convenient spots on the Mbabane River. 

sitting at Minbane, 


concession for the sole and exclusive right of nsing electricity м a 
motive power. It had previously included the rights to a mono- 
poly over telegraphs and telephones, but this part of the concession 
had been acquired in 1898 by the Transvaal Government. Aftera 
lengthy argument, Mr. Cohen referred to the value of the concession, 
pointing out that the telegraph rights bad been sold for £7,000, and 
said tbat Swasiland, being a young country, was full of possibilities 
for electric motive power and electric light. The hearing terminated 
without any definite sum being fixed as the amount claimed for 
compensation. 


Ben Trovato.— From the Wisconsin Engineer of March 


. last, in an article on “ Patent Law," we cull the following jokes. 


The first is credited to Mr. Stephen D. Field. One of his inven- 
tions was a neutral relay in which the tongue was arranged so м to 
make and break contacts upon two sides, as it was attracted to one 
side or the other by the Aer dee between which the arma- 
ture was placed. Mr. Field, in putting his application for a patent 
into the Patent Office, christened it an “Expert Relay.” This 
appellation rather pussled the examiner, and he wrote asking why 
this relay was given this peculiar name. Mr. Field replied “І call 
my reley an Expert Relay because it has a tongue which is adapted 
to lie on either side with equal facility, according to inflaence 
brought to bear upon it.” The second related to au argument before 
tue Court in an important case, in which counsel for the defendant 
made a fierce attack upon experts and inventors, beginning as far 
back as Galileo and condemning the whole tribe as tricksters and 
charlatans. When counsel for complaioant replied, he referred to 
the wholesale massacre of scientifio reputations which had been 
accomplished by his adversary, sayiog that, figuratively, the Court- 
room was knee-deep ia the blood of s'aughtered reputations. He 
knew, he said, of only one case in recorded history where there had 
been such desperate havoc and destruction, and that was in the cate 
of the slaughter of the Philistines, which, strange to say, was 
accomplished by the same weapon. 


. Railway Monopoly on Land and Sea.—We have 
received a lengthy circular letter on this subject from Mr. J. B. 
Pope, chairman of the Denaby and Cadeby Main Collieries, which, 
unfortunately, the limitations of our space prevent us from inserting 
in extenso, Mr. Pope points out the evils inseparable from railway 
monopolies on land, and protests with vigour against the granting 
of powers by Parliament, which enable railway companies to run 
steamships between British and Continental porte, thus setting up 
competition of the most ruinous character with existing shipping 
companies. 'The first step in tbis direction was taken by the 
Lancashire and Yorkshire Co. last year, and now the Nortb- 
Eastern Co. is following tho same path. Mr. Pope maintains that 
the inevitable result of the extension of such privileges will be the 
extinction of the legimate enterprise of the shipping companies, and 
the downfall of British trade. 


Inventors and Patent Agents.—We have received an 
interesting letter on the subject of Patent Agents, for which we 
a spare space, but we give the following extracts there- 

m :— 

"A Bill has just been introduced into Parliament whicb, if 
passed, will deprive inventors of their right to employ as agents 
any persons who, from their special knowledge in engineering, 
electricity, chemistry or other sciences, are able to afford them the 
assistance they may require in preparing their applications for 
patents. 

“The next step will undoubtedly be to prevent inventors com- 
municating with the Patent Office at all, except through registered 
agents, and on the precise terms those agents would then be in а 
рен to dictate to the hapless individuals thus placed in their 
clutches. 

"In reference to the judgement of the Chartered Institute of 
Patent Agents as to who ought, and who ought not, to be allowed to 
practice, I find in a Government Report that out of six names 
which they brought to the notice of the Board of Trade as proper 
to be removed from the Register, only one was so removed. 

" Farther, the Board of Trade actually allowed to be 
registered, notwithstanding the decision of the Institute that those 
persons were not fit to go on the Register. 

"Of the 254 registered agents, 160 have not passed а qualifying 
examinatfon, and of this 160 as many as 101, or ever 63. per ont. 
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are Chartered Agents, who apparently look on themselves as the 
cream of the profession. 

" It appears also that Chartered Agents are recommended not to 
charge less than five guineas for provisional protection. Inventors 
will therefore know what to expect if thewhole of the business falls 
into the hands of Chartered Patent Agente. 

" Referring again to the above-mentioned Government Report, I 
find a Chartered Patent Agent saying that the state of things was 
worse under registration than it was five years earlier, when no one 
was registered, and ‘the profession was only too rightly looked on 
by some as a den of thieves.’ ee 

" After this, I was not surprised to find the following words in the 
Report of the Parliamentary Committee : — 

The Committee concur in the opinion expressed by the Com- 
mittees of 1865 and 1866, and consider that, wbile it is desirable 
that there should be a roll of duly qualified agents practising at the 
Patent Office, there should be no regulation which would prevent 
solicitors, or other professional men, from tranescting business at the 
Patent Office, or compel the inventor to employ any particular cl 
of agent, or any sgent at all.’ 

" Such being the position, it is surely time inventors organised 
themselves, and I am prepared to receive the names of all inventors 
who are willing to join a National Association to look after their 
general interests, and to resist legislation tending to deprive them 
of any of their righte.” 

The letter is signed by Mr. C. Crossley, of 9, Zenobia Mansions, 
W. There is no doubt that the title of Patent Agent” has often 
been arrogated to themselves by incompetent and unscrupulous 
persons, and we regard the right of direct access to the Patent 
Office as of immense importance to the inventor of small means. 


The Telephone Exchange Fire.—The City of London 
Coroner, Dr. F. J. Waldo, held an inquiry on Tuesday at the City 
mortuary, under the City Fires Inquest Act, with reference to the 
fires which occurred simultaneously at the premises of the National 
Telephone Co. in Oxford Court, Cannon Street,. and Mansion House 
Chambers, Queen Victoria Street. From the Times we gather that 
the Coroner, in opening the proceedings, said that the building 
known as Mansion House Chambers was а huge one, and contained 
some 550 offices, so he was informed. It was, in fact, quite a rabbit- 
warren. In the upper floors of this building, which was four storeys 
high, the Telephone Co. had their Bank exchange. The fire, which 
broke out at two o'clock on the morning of February 28tb, 
destroyed two little wooden structures on the roof, which 
were known as the test room. In the switch room imme- 
diately behind the test room some 90 women telephone 
operators and 10 male exchange inspectors were engaged during the 
day. At night four male operators only were engaged there. The 
fire at the Oxford Court premises of the company broke out in the 
telephone distributing room on the topmost floor, where reside the 
housekeeper and his wife. The distributing room was closed at the 
time, and was seldom used except for the purpose of inspection or 
repairs. The origin of the fire had been traced to a cause the 
location of which lay outside his jurisdiction. It appeared from 
what be had been informed that some electrical work was in the 
course of execution on the inner circle of the District Railway which 
rendered necessary some alterations in the telephone wires in the 
tunnels. Some tests were being conducted on the railway early on 
the morning in question, and the conductor rails were charged. One 
of the telephone cables came into contact with the live rail, an arc 
occurred, the lead sheathing was melted off the cable, and tbe 
wires came into contact with the rail. The telephone wires, used 
to carrying only а voltage of 22 or 24 volts, received the current at 
600 volts from the rail. That current was carried to the test room 
of the Bank Exchange and the cable room, and caused fires at both 
places. He (the coroner) investigated the case, and came to the 
conclusion that no public inquiry was needed, but he hoped that an 
inquiry would be made by one of the electrical inspectors of the 
Board of Trade. Within the last week, however, several members 
of the City Corporation asked him to hold an inquiry. Thereupon 
he communicated with the Board of Trade, and had received a 
reply from Lord Salisbury that the fire did not appear to be a 
matter in regard to which the Board of Trade had any power to 
order an inquiry.” He had decided, therefore, to hold an 
inquest. 

The jury afterwards spent some time in viewing the site of the 
fire, and the inquiry was adjourned. | 


Appointments Vacant.—The Yorkshire Electric Power 
Co. invites applications for junior assistants (£26 first year, £52 for 
the second); assistant lecturer for Swindon (£152) ; station super- 
intendent for Belfast (£4). | 


| OUR PERSONAL COLUMN. 

[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
. oorun ў 


Central Station Engineers.—Mr. С. M. Shaw, the 
late electrical engineer at Wakefield, was, on 31st ult., presented 
by the Mayor, on behalf of himself and the Corporation officials, with 
& complete set of the works of Cbarles Dickens, in recognition of 
the esteem which he has gained during the time he has been with 
the Corporation. On 17th ult. Mr. Bbaw was presented by the 
whole of the works statf with & marble timepiece, as & sonvenir of 
bis three years аз chief of the works. 

Mr. W. K. MıLLER, who has for the past eight years held posta 


i аһыы, А — 
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at the Belfast Electricity Works, has been finally selected for the 
approval of the General Purposes Committee of the Wakefield Cor- 
poration forthe post of first assistant electrical engineer. 

Mr. J. Martin Brarg, resident electrical engineer at Acton, 
notifies that his department has now been removed, and he asks. 
that all communications in future should be addressed to him at the 
Electricity Department, Gothic Villa, Mill Hill Grove, Acton, W. 

Mr. A. V. WARDBOP, the new electrical engineer of the Elland 
District Council, has been presented with a handsome clock, suitably 
inscribed, by his former colleagues under the York Corporation. 

Bermondsey Borough Council elected, on Tuesday night, a chief 
electrical engineer. There were 65 candidates, and of these three 
were selected by the Lighting Committes to go before the Council, 
as follows: — Mr. NEVILLE APPRLBEB, electric lighting and tramway 
engineer, Ashton-under-Lyne Corporation; Mr. W. E. G. HEzNAN, 
borough electrical engineer and tramway manager, Southend-on- 
Ses; and Mr. Jonn B. MITCHELL, borough electrical engineer, Wool- 
wich. The voting on the first round was—Mr. Appelbee, 26; Mr. 
Heenan, 31; Mr. Mitchell, 6. On the second round the voting 
was—Mr. Heenan (elected), 25; Mr. Appelbee, 23. Mr. Heenan, 
M. I. E. E., before he went to Southend, where he has been for the 
last three years, was chief engineer for eight years, and previously 
assistant engineer for two years, to the Northampton Electric Light 
aud Power Co. f 

Mr. 5. O. F. MircHELL, of Hampton Wick, recently in the 
employ of Messrs. Christian & Phipps, has been appointed resi- 
dent electrician at the Burghill County and City Asylum, near 
Hereford. There were over 250 applicants who applied in response 
to the advertisement which appeared in our issue of 10th ult. 
ш candidates are asked to accept this intimation of the 
result. 


Tramway Officials—The Tramways and Electricity 
Oommittee of Keigbley Corporation has recommended that the 
management and control of the tramway car-shed, cars, and elec- 
trical equipment be placed in the hands of the tramways traffic 
manager in future. 

The Glasgow Tramways Oommittee of the T.C. has agreed to 
recommend the Corporation to make the following changes in the 
staff, consequent on the appointment of Mr. James Dalrymple as 
general manager, and the resigpationsof Mr. C. A. King, permanent 
way engineer, and Mr. Matthew A. Bell, accountant :—Mr. John 
Ferguson, chief mechanical engineer, to be appointed chief engi- 
neer, and, in addition to his duties, to be responsible for the whole of 
the work formerly carried out by Mr. King; Mr. James N. Wilson, 
general manager's secretary, to be appointed secretary to the depart- 
ment; Mr. Robert F. Smith, cashier, to be appointed accountaut 
to the department, in room of Mr. Bell, resigned ; Mr. William 
Smeaton, chief purchasing clerk, to be appointed cashier, in room 
of Mr. Smith; and Mr. A. C. Macdougall, chief storekeeper, to be 
appointed chief purchasing clerk, in the room of Mr. Smeaton. The 
Committee also proposes to increase the salaries of the following 
members of the staff:—Mr. L. Mackinnon, traffic superintendent, 
from £400 to £550; Mr. John Ferguson, chief engineer, from £400 
to £550; Mr. Ernest T. Goslin, electrical engineer, from £350 to 
£450; Mr. James ЇЧ. Wilson, secretary, from £225 to £300; Mr. 
Robert F. Smith, accountant, from £160 to £200; Mr. William 
Smeaton, casbier, from £155 to £200; Mr. George London, civil 
engineer, from £156 to £200; and Mr. James Grieson, civil engi- 
neer, from £150 to £200. The total annual saving to the Corpora- 
tion by this arrangement will amount to £886. 

Yesterday the Glasgow Corporation granted leave of absence to 
Mr. DALRYMPLE, tramways manager, to go to Chicago to assist in 
municipalising the tramway system of that city. 


General.— Electrical men have been studying the papers 
anxiously from day to day tbis week, to ascertain the course of Lord 
KELvym's illness. His Lordship, who underwent a serious opera- 
tion on Thursday last week, has, we are glad to note from the daily 
bulletins, made most satisfactory progress. Repeated inquiries 
have been made by the King and the Prince and Princess of Wales. 
Lord Kelvin is the object of admiration and affection among multi- 


. tudes of scientists, engineers and students, in all parts of the 


world, and the announcement of bis illness has naturally excited 
wide-spread sympathy. All join in the profound hope that Lord 
Kelvin may be completely restored, and that—his 82 years notwith- 
standing—he may be spared many years yet to labour in the cause 
of science. 

Mr. Puya SAKDISENIE has been appointed Director-General of 
Poste and Telegraphs in Siam vice Mr. Phra Praisanie. 

Mr. R. Н. SoHoFIELD has been appointed by Messrs. Ferranti, 
Ltd., to represent them in the southern half of Great Britain. 

Mr. H. W. WARDE, manager of the Glasgow branch of the General 
Electric Co., Ltd., has recovered from his accident in the railway 
collision at Glasgow a few months ago. Не has now returned to 
business after an absence of about six months. 

Mr. В. B. H. Craaa, A. I. E. E., late of the Central London Rail- 
way, has been appointed assistant engineer on the staff of Mr. J К 
Robinson, agent for the American Westinghouse Co., at Iquique, 


‚ Chili, South America. 


Mr. PrERRE ри SZzALAx, the Director-General of Posts and Tele- 
graphs, Hungary, has been given the title of Secretary of State by 
the King as a proof of his high satisfaction. Mr. Bsalay was pre- 
sident of the International Telegraph Oonference held at Budapest, 
and has represented his country at others. 

Mr. E. Н. TYLER, superintendent of the Kolar Gold Fields Eleo- 
tricity Department, has resigned. 

Dr. W. G. Вноркв bas changed his address to Adelphi Chambers, 
Brown Street, Manchester. 

On leaving Ilford to take up an appointment in the Meter Depart- 
ment of the St. Pancras Borough Council, Mr. J. O. Envy, raper 
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intendent of the meter department, was presented by the staff of 
the Electricity Works with a handsome oak cabinet inkstand 
suitably engraved. 

The Telephone Committee of Brighton T.O. has recommended the 
engagement of Mr. A. R. BENNETT as consulting telephone engi- 
neer at a yearly fee of 75 guineas. 

Obituary.—We deeply regret having to record the death 
of Mr. CHARLES ALEXANDER GERHABDI, 60 long known in connec- 
tion with submarine telegraphy. He had been engaged in tele- 
graph work for half a century, when he retired in 1903; the last 30 
years of his service was in the capacity of manager and secretary of 
the Direct Spanish Telegraph Oo., for whom he attended several 
meetings of the International Telegraph Conference. Previous to 
his connection with the Direct Spanish Co., he had been engaged 
at different times in the service of the Electric and International 
Telegraph Oo., the Atlantic Telegraph Co., and the Submarine Tele- 
graph Co. He was present at the first Atlantic cable-laying opera- 
tions of 1857 and 1858, and was a member of the old Society of Tele- 
graph Engineers. His death, which took place on 2ad inet. at 
Crouch Hill, will be sincerely regretted by a very wide circle of 
telegraph men. He was in his 68th year, so it may be eaid that he 
had spent his whole life in telegraphic work. The directors of the 
Direct Spanish Co, in announcing his resignation after serving 
"his company with zeal and ability for 30 years," recognised bis 
services by granting a pension of £500 per annum, “to be con- 
tinued at the pleasure of the board." They will with us regret that 
be was only spared two years to enjoy his well-earned retirement. 

We have also to deplore the death of Mr. Јонн BAILII, which 
occurred on March 30th, after a comparatively short illness. By 
the decease of Mr. Bailey we lose another link of connection 
between the earliest days of sut marine telegraphy and the present 
time. Mr. Bailey was born in London on July 24th, 1830, and was 
thus, at the time of his deatb, in his 74th year. At the early age 
of 14 he obtained a situation in a mercantile сћ:е in London, 
where he worked for about four years, after which he entered the 
service of the firm of Mesirs. 8. W. Silver & Co., of Cornhill, 
where he remained until the year 1857, when ho was appointed to 
the post of resident manager of the works at Silvertown, which 
were then in an embryonic condition. From that date until his 
transfer to the headquarter's office in Cannon Street in October, 
1900, he remained at Silvertown. During this period of 43 years he 
saw the rapid developments which have taken place not only in the 
works but in the surrounding district, and in the growth of the Bil- 
vertown Telegraph Factory, which was registered as а public com- 

any in March, 1864, under the name of the India-Rubber, Gutta- 

rcha and Telegraph Works Co. Ltd. The growth of these works 
was, to a great extent, due to tbe tireless energy and organising 
ability which Mr. Bailey possessed in a high degree, and he took a 
justifiable pride in looking back on the progress of the factory with 
which he had been so long connected, not only by work, but by 
actual residence. In the early 60's the neighbourhood in question, 
which now forms a portion of the densely-populated borough of West 
Ham, was simply an isolated group of buildings on the marsh land on 
the bank of the Thames, and Mr. Bailey took an active part in 
5 and the carrying on of all local improvements. He was 
ong connected with the 9th (now 4th) Essex Rifle Volunteers, 
retiring with rank of captain some 25 or 30 yearsago. He wasa strong 
member of the Church of England, and being gifted with musical tastes, 
he tock a leading part in the choral scciety and entertainments of the 
neighbourhood. In the year 1875 he acted as associate member of 
the Council of the Institution of Electrical Engineers, which was then 
knownas the Society of Telegraph Engineers, in the progress of which 
he took a great interest. Оа his transfer to the headquarter's office, 
from which he retired in October, 1902, the employés at Silvertown 


presented him with an address expressing the high esteem and 


regard in which he was held by them, and accompanied this by a 
memento of plate. By the retirement and death of Mr. Bailey tbe 
Silvertown Co. have lost an able and zealous assistant, who will long 
be held in memory by all those who were associated with him. His 
unfailing cheeriness and good nature, which were unaffected by stress 
of work, together with the intimate knowledge which he possessed of 
all the details and difliculties which must necessarily arise in connec- 
tion with a large establishment, made it easy and pleasant to work with 
him. Mr. Bailey only survived the loss of his wife by a few weeks, 
and leaves a family of four sons and five daughters, to whom we 
tender our sincere sympathy in the loss which they have sustained. 
He was buried at Margate on Baturday, and several of the officials 
of the India-Rubber, Gutta- Perch, tand Telegraph Works Oo. 
attended the funeral. 


NEW COMPANIES REGISTERED. 


Singapore Electric Tramways, Ltd. (84,088).—This company 


was registered on March 29th, with a capital of £400,000 in £1 shares, to acquire 


the business of the Bingapore Tramways, Ltd. (incorporated in 1901), to adopt 
an agreement with the East India Construction SIDA: Ltd., to construct 
or acquire, equip, maintain and work (either by electrical, steam, borse, or 
other power) tramways, railways, and other means of communication in Singa- 
pore and other parts of the Straits Settlements or elsewhere, to acquire runnin 

powers, rights, or easements over any railway, tramway, or other property, an 

to carry on the business of generators, accumulators and distributors of elec- 
trical energy for heat, light and motive power, electricans, tramway and rail- 
way proprietors, carriers of passengers and goods, manufacturers of electrical 
cables, wires, lines, motors, generators, dynamos, accumulators, transformers, 
pe and machinery, &c. The first subscribers (cach with one share) are:— 
R. W. Ashton, 59, Bolton Road, Stratford, clerk; M. H. Clemow, 49, Portland 
Road, Notting Hill, W., clerk; A. E. Dorney, 9, Chandos Road, Willesden 
Green, N.W., clerk; A. A. Harvey, 22, Dunlace Road, Clapton, N.E., clerk; 


A. W. H. Osborne, 52, Hardwick Road, Palmers Green, N., clerk; E. V. Staff 
90, Norcott Rond, Stoke Newington, N., clerk; A. E. Thornton, 276, Portland 
Road, South Norwood, 8.E., clerk; and the Singapore Tramways, Ltd. No 
initial public issue. The number of directors is not to be less than twonor more 
than nine; the subscribers are to appoint the first; remuneration, £200 each per 
annum, and £100 extra for the chairman. 


Accessories Manufacturing Co., Ltd. (84.107).—This company 
registered on March 318+, with a capital of £10,000 in £1 shares, to carry on tbe 
business of electricians, manufacturers of and dealers in electrical accessories, 
electrical fittings, goods and supplies, electrical, meohsnical and lighting 
engineers, «c. and to adopt an agreement with R. Ball and A. K. Ball. The 
first subscribers (each with one share) are :—R. Ball, 9 and 10, Wells Street, 
W., electrician; A. K. Ball, 6, King's Bench Walk, Inner Temples architect 
and surveyor; A. J. L. Ball 87, Carleton Road, „ Surveyor; 
J. D. M. Douglas, 78, Windsor Road, Ilford, traveller; 8. H. Isles, 51 
Belborne Road, Ilford, cashier: H. E. Watts, 96, Harbut Road, nås- 
worth, B.W., clerk; and W. Field, 202, The Grove, Stratford, clerk. No initial 
public issue. The number of directors is not to be less than three nor more 
than five; the first are R. Ball, A. K. Ball and A. J. L. Ball; qualification, 100 
shares ; remuneration as fixed by the company. 


Wrexham Motor and Electrica] Engineering Co., Ltd. 
(84,046). — This company was registered on March 27:h, with 'a capital of £5,000 
in £1 shares, to acquire from H. Higginson and W. H. Roberte two freehold 
houses in Chester Street, Wrexbam, and three houses, with maltkiln, yard and 
outbuildings in the rear of the first-mentioned Кешн to adopt an agreement 
between the said vendors of the one part, and G. L. Cathrall and С. Catbrall 
(for the company) of the other part, and to carry on the business of motor, elec- 
trical and mechanical engineers, builders and constructors of motor-cars and 
motor and other cycles, &c. The firat subscribers (each with one share) are :— 
Н. Higginson, Ruabon Road, Wrexham, cycle agent; W. H. Roberta, 44, Hope 
Street, Wrexham, ironmonger; G. L. Cathrall, 21, Chester Street, Wrexham, 
electrical engineer; С. Cathrall, 2, Cross Ftreet, Wrexham, electrical engineer; 
J. Т. Williams, 44, Hope Street, Wrexham, ironmonger’s assistant ; W. Higgin- 
son, 104, High Street, Wrexbam, leather dresser; and W. Smith, Gate Inn, 
Rhosnessney, Wem, innkeeper. No initial public issue. . xc with- 
out articles of association. The first directors are Н. Higginson, W. H. Roberts, 
S ГЬ tamil, and W. Smith. Registered office, 87 and 88, Chester Street, 

rexham. 


Pharos Light Syndicate, Ltd. (84,086).—This company was 
registered on March 99th, with a capital of £1,000 in #1 shares, to acquire 
and turn to account certain inventions, processes, patente, monopolies, con- 
cessions, trade marks and the like relating to the production by atmospheric, 
electrical or other power, of compressed gas and machinery for compressing 
coal gas, to grant licences for using such processes in Great Britain, е U. S.A., 
and elsewbere, to manufacture and deal ín electrical, gas and other appliances, 
meters and fittings, &c. The first subscribers (each with one sbare) 
&re:—I. Bhone, 47, Victoria Street, B.W., civil engineer; Е. Ault, 
47,Victoria Street, S. W., civil engineer; A. Shone, 47, Victoria Street, 
8.W., book-keeper; T. E. Stephens, Woodthorpe, Purley, Surrey, arug 
merchant ; T. H. Stephens, Woodthorpe, Purley, Surrey, drug merchant; 

С. Т. A. Haussen, 819, Lordship Lane, East Dulwich, 8.E., civil engineer. No 
initial public issue. The subscribers are to appoint the first directors. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 
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London Electric Wire Co., Ltd. (36,544).—Tbhis company’s 
annual return, made up to February 15th, has been filed. 16, 807 ordinery and 
5,956 preference shares bave been taken up out of a nominal apa of £150,000 
in 20,000 ordinary and 10,000 preference sbares of £5 each. £5 per share has 
been called up оп 8,087 ordinary and 5,956 preference, and £70,915 has been 
енун. 11% shares are considered as fully paid. Mortgages and charges: 


Europe and Azores Telegraph Co., Ltd. (39.452).—' This com- 
рапу'в annual return was filed on February 10th, when 18,146 shares bad been 
taken upout of a nomina! capital of £200,000 in 20,000 shares of £10 each. £10 

er share has been called up on 12,578 shares, result ing in the receipt of £135,790, 
„568 shares are considered as fully paid. Mortgages and charges: Nil. 


Eastern Telegraph Co., Ltd. (6.338 O).—Issue, on March 8%, 
of £10,000 debenture stock, being the whole of series created by board resolu- 
tion of March 8th, 1905. Property charged: The company's undertaking and 
revenue. Holder: F. R. De Levanté, 141, Hill Street, Peckham, В.Е, No 
trustees. Debenture stock previously issued: £1,887,704. 

Ltd., 


Webster Electrical Engineering Co., Bradford 
(88,687).—Issue, on March 18th, of £625 first mortgage A“ debentures, part of 
series created February 28th, 1905, to secure £1,000, charged on the company's 
undertaking and property, present and future, including uncalled capital (if any) 
and unpaid calls. Holder: F. W. T. Newboult, Ivy House, Moorhead, Shipley. 
No trustees. No previous issue of same series. 


Kensington and Knightsbridge Electric Lighting Co., Ltd. 
(26,198).—This company's annual return was filed on March lich, when 21,000 
ordinary, 10,000 first preference and 10,000 second preference shares had been 
taken up out of a nominal capital of £850,000 in 50,000 ordinary, 10,000 first pre- 
ference and 10,000 second preference shares of £5 each. £5 per share has been 
called up on 15,968 ordinary, 10,000 first preference and 16,000 second preference 
shares, resulting in the receipt of £179,840. £25,160 is considered as paid on 
5,082 ordinary. Mortgages and charges: £90,000. Debenture stock issued by 
this сошраву іп conjanction with the Notting Hill Eleotrio Lighting Co., Ltd.: 
£162, 


Nernst Electric Light, Ltd. (60,807).— This company's annual 
return was filed on March 16th, when 89,500 shares had been taken up out of a 
nominal capital of £90,000 in £1 shares. £1 per share had been called up on 
57,500, and the remainder are considered as fully paid. No mortgages or charges. 
(Original capital £320,000. uced in 1904.) 


Kramos, Ltd., electrical engineers, Bath (82,859).—Issue, on 
February 22nd, of £1,600 debentures, part of series created same date, to secure 
£4,000, charged on the company’s undertaking and property, present and future, 


including uncalled capital. Holders: M. Sear i Tos Candleriggs, Glasgow ; 
H. J. Walford, 47, Hamilton Terrace, London; and M. J. Garcia, 65, Warrington 
Crescent, Maida Vale. No trustees. 


‘ 


The Holborn and Finsbury Electrical Exhibition. 
—We understand that the Holborn and Finsbury Exhibition, 
which closed on Wednesday after a run of nearly three weeks, bas 
been successful to a degree beyond the best anticipation. In many 
cases considerable business has been transacted by the exhibitors, 
and orders taken covering very big amounts. The inquiries, too, 
from power users and the interest taken generally, lead the Oounty 
of London Oo. to anticipate an immediate augmenting of their 
already big power operations. A dinner is being by the 
exhibitors in honour of the occasion, and will be held early next week. 


` 
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ELECTRICITY SUPPLY ACCOUNTS. 


Tus week we complete the tabulated returns 
of the London Electricity Supply Companies, 
Supply of which the first eeven were given in a previous 
Companies.—II. issue. We again remind readers that the 
reports and financial results of these companies 

bave been given at length in our City Notes.” 
Of the companies referred to below, the County of London Oo. 
is the most important, and it records a very satisfactory year, the 
output having increased by 25 per cent., and the gross revenue by 


some 16 per cent, while working expenditure has been reduced. 
Included in the equivalent lamp connections are some 8,000 н р. of 
motors, of which 2,000 н.р. has been added during the past year. 
The South London Electric Supply Corporation record a larger 
output than the last-named company, due to the temporary traction 
supply taken by the L.C.C., the effect of the latter load on both 


The London 


working costs and average revenue are very apparent. 
South London 
Electric 
Supply Electric 
E Corporation. 
Total capital expended ... £341,258 
Total number of units sold 9,205,342 
Equiv. 8-0.Р. lampe connected 107,000 
Gross revenue ган 80 ids sae £72,606 
Per unit iss n5 ies js j 1 891. 4 53d. 
. Gross expenditure ... - 88 865 £41,168 
Per unit b -— a ie. Un 1:074. 1:90d. 
£31,348 


Gross profit... vis TEMO: ee 


The Kensington and Knightebridge and Notting Hill Companies 
both record improved costa, the former obtained about two-thirds 
of its supply in bulk from the joint Wood Lane station, and the 
latter 1,900,000 units from the same source. The latter works record 
the excellent figure of 1:12d. per unit, including all working and 
financial charges. 

The Brompton Oo. shows a diminution in lamp connections, com- 
pared with last year, and owing to reductions in price, the profits 
show & decrease for the first time in the history of the company. 

The returns of the Chelsea Co., which do not call for com- 
ment, complete the table. 


CITY NOTES. 


Liverpool District Lighting Co. 


QorosmL A. H. Horwm presided at the annual meeting held at 
Liverpool on 29th ult. The report was abstracted' in the ELEC- 
TRICAL REvigw for March 31st. The Chairman said that the cost 
of production bad decreased from 3'06d. per unit to 2:87d. The 
manufacturing business had, however, been unfortunate in an unpre- 
cedented way, having made bad debts amouuting to £1,879. "This 
mant that nothing could be added to the interim dividend paid in 
August last. 'They had allowed one or two firms—one in particular 
—to have credit when they ought not to have done. They were in 
a large way of business, and the directors were quite unaware that 
they had a large debenture bond over them, which prevented the 
Liverpool District Lighting Co. recovering by distraining on the 
goods supplied. The law in this respect was most anomalous, and 
many instances of the kind had arisen of late. Mr. Justice Buckley 
had himself stated that the law in this respect ought to be altered. 
The directors had taken advice on the matter, and tried to upset 
the debenture bond, but without success. This was the great reason 
why they could not declare a dividend. Daring the present year the 
sale of electricity had increased by at least 13 per cent. over last year. 

A SHAREHOLDER raid that the company ought to have nothing to 
do with jobbing in electric lamps and fittings, but stick to the busi- 
ness of supplying electricity as cheaply as possible. 

The OHAIBMAN said that they could not give up the contract 
business. То a certain extent it was not worth while doing, but they 
had a certain preference with their customers. Last year they made 
a profit of £393 out of the manufacturing and contract business. 

The report was adopted. 


Prospectus. 
Tas list opens to-morrow and closes on or before Wednesday next, 
in an issue at par of 30,000 preference and 40,000 ordinary shares 
(all £5 each) in the County of Darham Electrical Power Distri- 
bution Oo, Ltd. The nominal capital of the company is £500,000, 
and the difference between this figure and the amount of the 


present issue represents the holding (recently purchased at a pre: 


mium) of the Newcastle-upon-Tyne Electric Supply Co. The pre- 
ference shares are entitled to 5 per cent. out of the profits in each 
year, and after 8 per cent. has been paid on the ordinary shares, 
they rank for surplus profits ap to 8 per cent., and after that pari 
passu with the ordinary for any further dividend declared in excess 


.of 8 per cent. The company has hitherto been controlled from 


London by the British Electric Traction Co. The board has now 
been reconstructed, and includes four of the directors, together with 


the manager, of the Newcastle Oo. The object of these alterations 


County 
of Lendon 


Supply Co. 


£1,389,593. 
7,181,309 
647,711 


£78,877 


is that the undertaking may bs under local management. The full 
prospectus is given among our advertisements in this issue. Ont of 
the present £350,000, there will be paid the liabilities of the Dis- 
tribution Oo., and £50,000 payable to the Newcastle Co. under the 
new agreement for the supply of current, making £96,430. This 
will leave £253,570 for further developments, inclading the works 
now being executed at a cost of £50,000, and for working capital. 


Thames Ironworks Co. 


Тни report for 1904 is considered by the directors to be the most 
satisfactory report of the company’s work since its incorporation in 
1899. The general depression through which the industries of the 
country have recently passed have fallen comparatively lightly 
upon the company owing to the large contracts with which the 
works have been occupied during the last few years, which are now, 
however, beiog gradually brought to a close. The engineering 
works at Greenwich and Deptford had had a record year. The 
electrical engineering department has been fully employed on 


| 
Kensington апа 


| Notting Brompton Chelsea 
. Hill Electric | and Kensington Knightsbridge Electricity 
Lighting Electricity | Fleotric Supply 
| Со. Supply Со. | Lighting Со. Со. 
5 —— — — — — = —- mL - —— — ——- — ze 
| £224,267 £253,987 £355,144 £454,854 
| 1,645,492 2,544,758 4,558,176 3,212,412 
| — 132,132 169,859 ' 303048 210,659 
| £34,564 £50,189 | £78,149 £60,071 
5 05d. 4 731. 4 124. 45d. 
| 414718 £21919 | — 439317 ` £25,008 
| 2:151. 207d. |! 2˙07d. 1:878. 
£28,270 | £38,932 £35,063 


£19,846 


Admiralty orders; the results warrant the considerable extensions 
which are now in Mare An arrangement has been made with 
the Corporation of West Ham for securing a cheap supply of current, 
thus enabling the directors to complete the system of electric power 
throughout the works without incurring further large capital expendi- 
ture on generating plant. 


Willans & Robinson, Ltd. 


Tum ordinary general meeting was held on Wednesday at the 
Cannon Street Hotel, Mr. Mark Robinson presiding over a large 
attendanoe. | 

The CHATI MAM, in proposing the adoption of the report, said he 
had to bring before them worse figures than any which the history 
of the company recorded. He had, however, to ask them to analyse 
the accounte with some some care, so that, while on the one hand, 
they might be urged to new efforts by the undoubted gravity of the 
position, they might not, on the other haud, have those efforts 
weakened by undue discouragement. While the books for the half- 
year showed a loss of no less than £42,771, the real money loss was 
considerably smaller—in fact, under £19,000—and that amount 
might be further reduced if the explanation were extended. No 
doubt, in some compauies it would be held that in such times the 
writing down of premises and plant aud stocks might be 
suspended, or, at any rate, carried on less vigorously. Bat 
they felt confident that they would carry with them 
the approval of at least the more farsighted cf their 
shareholders in the bolder policy of extenuating nothing, 
even if the consequent increase of the debit balance post- 
poned to a later date the hope of recommencing the payment 
of a dividend. When the corner was turned the position would be 
found all the sounder, and the recovery all the quicker, through 
their not having shirked their duty on the way. To enable them to 
fully understand the situation, it would be necessary to go deeply 
into the reasons, not only why things had turned out so ill for them, 
but why they still looked with hope to the fature. They ought to 
set before them all the causes of their misfortnaes, which were 
mauy, and by no means all upon the surface, or touched upon in 
any recent discussions. They ought to explain just what were the 
strong points of the new work they had taken up, and why they 
believed it would be profitable. But much of all that could not be 
spoken without injury to the company. They must not take their 
rivals into their confidence and give them arguments to quote 
against them, or warnings how to counter their future plans. 
Referring to the division of certain between 
Rugby and Queen's Ferry, he said they had also tried 
to apportion the assets. The whole question of the apportion- 
ment of such charges was very diffisult, and the directors had not 
been able to gain much enlightenment from the authorities they 
had consulted, but they were satisfied that Queen’s Ferry bore at 
least its fall share of charges in the accounts. They had spoken 
before of extremely unfavourable conditions of trade, and he was 
afraid some of the shareholders had thought that overmuch was 
being made of this point. The present figures should, he thought, 
dispel that opinion if anyone entertained it. Even two years ago, 
when the bad times had begun, the gross profit for the half-year 
made wholly in Rugby, stood at £39,797; this time it stood for 
Rugby at £5,366—nearly £20,000 too little to balance the 
necessary general charges there. Of course, that fall was dus 
in part to the dulness of trade, implying enlarged shops 


only partially filled with work. But, in very large part, it was 


accounted for by the fact that the selling price per horse-power 
had fallen by some 25 per cent. in the same period, a fall in itself 
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` sufficient to wipe out even a very bigh rate of profit and turn it into 
а loss. If, in the Rugby business, that change of trade conditions 
. could turn old-established prosperity into positive loss, they could 
Judge how it was bound to affect a new undertaking such as that at 
Queen's Ferry, where they were trying to create a trade in compe- 
tition with established firms, while struggling with troubles and 
disadvantages which, though mainly accidental and not able to be 
foreseen, were yet most serious. Не was glad to say that there 
were prospects of improvement in the engine business at Rugby and 
of some return towards remunerative prices. They held very hope- 


ful views of their new steam turbine business. The success of the 


earlier turbines already at work had been remarkable. They had 
made arrangements with the Hon. О. A. Parsons, the famous 
inventor of the steam turbine in its present form, which removed all 
fears of litigation, and placed that gentleman's unrivalled expe- 
.rience at their service without burdening their manufacture 
to a serious extent, It would be a satisfaction to the shareholders 
to know that Capt. Sankey in quitting the board left behind him а 
patent which they believed to be of great importance. Under 
their agreement Capt. Sankey would receive & small royalty upon 
all turbines ordered after this date. The gas engine wasa new 
departure of more doubtful value. As regarded Queen's Ferry, Mr. 
Anderson, who had studied the situation there, recommended tbat 
the steel works should be re-opened. That was done at the be- 
ginning of the current year, and work was re-started with the same 
staff, the same processes and the same producta as before. He 
could at least say that no money had been lost by re-starting, aud if 
present appearances might be trusted, the steel works were likely 
to pay their full share of the necessary general charges of the place 
and to yield a substantial profit. As regarded boiler making, there 
had been repeat orders enough to justify working in preference 
to closing. Mr. Anderson had devoted himself to the work of 
making the best of Queen's Ferry, and had become virtually, 
though not in name, a managing director. With respect to the 
reduction of the number of directors, the board were of opinion 
that that course was eminently wise. It had been suggested that 
there should be a separate board for Queen's Ferry, but the board 
could not endorse that scheme. If Queen's Ferry could become a 
wholly separate though allied company, the separate board would, of 
course, be right. Everyone desired that solution, but the board 
as convinced that the way to lead up to it, was to work upon small 
lines at present until it was proved that there was something worth 
making a separate company of, and to recognise that even the most 
tentative working required to be justified by results. The proposed 
reduction of the board implied a saving of £2,124 per annum in fees, 
as compared with 1903. : 

Mr. CLARK R seconded the motion. 

Mr. ANDERSON spoke as to the prospects at Queen's Ferry, where 
he said they were now turning out about 15 tons of excellent steel 
per week. The future looked hopeful, but of course they could not 
promise to make the works a success, but they would do their best 
to that end. | 

A long discussion ensued, in which several shareholders suggested 
the advieability of getting rid of the Queen’s Ferry works. 

Mr. ANDERSON taid the directors had tried all last half-year to sell 
these works, but without success. They would have bad to let 
them go at scrap value, which he thought would have been a mistake. 
The works there now had every chance of doing well. | 

The CHA1BXMAN baving replied at length to the various criticisms 
passed upon the accounts, the report was adopted. 


Poole and District Electric Traction Co. 


Mr. E. Ganoxe presided at the meeting held at Donington House, 
W.C., on 28th ult. He moved the adoption of the report, which 
stated that the additional outlay on capital account during 1904 
amounted to £1,390, making the total capital expenditure £69,152. 
The total receipts from January 1st to December 3lst, 1904, 
amounted to £15,674, and the expenses, including £461 for loan 
interest, to £10,792, leaving a profit of £4,882, to which should be 
added £628 brought forward from last acoount, making £5,510 
available for distribution. It is proposed to pay a dividend at the 
rate of 10 per cent. for the year (£5,C00), and to carry forward 
£510. The number of passengers carried exceeded that of the 
previous year by 46,124, but whilst more passengers travelled over 
short distances, there was a marked falling off in the number of 
passengers who travelled the whole distance between Bournemouth 
and Poole. This was attributable to the visitors to Bovrnemonth 
having been less numerous than тапа], and to the Bournemouth 
Corporation tramways offering additional routes to tbe visitors, who 
travel by tramcars for pleasure rather than for business purposes. 
Early last year efforts were made to agree with the Corporation of 
Bournemouth as to the price to be paid for the company's under- 
taking. These efforts were not successful, and it consequently 
became necessary to refer the matter to arbitration. The hearing 
occupied 10 days during the period between May and October last, 
and in December the umpire issued his award, which amounted to 
£112,000, excluding various agreed sume. Other points arising out 
of the agreement for sale to the Corporation remain to be settled by 
another arbitration, but the directors estimate that in any case the 
distribution which the purchase price will allow will not be lets than 
£17 per share. 

: Mr. блвске, after referring to the figures in the report, said that 
at the last meeting he referred to a contingent liability in connec- 
tion with a contract made with the B. E. T. Co. and Mr. Murphy in 
1901. "That contract provided for the construction of the Christ- 
church line, but in view of the agreement with the Bournemouth 
Corporation the directors had not deemed it practicable to deal 


with the construction of that line. The B.E.T. Co, and Mr. Murphy 
had а claim for loss of profits, and after some negotiations the 
matter had been arranged by their agreeing to pay them £13,253 
by way of compensation for the recission of the contract. In rgan 
to the arbitration proceedings with the Corporation, these 

only with certain specific matters, and the company was entitled to 
claim further payments under other clauses of theagreement. This 


company had formulated its claim, but the Co tion had not yet 
admitted its liability. Negotiations were still proceeding with 


regard to the procedure to be adopted for effecting a settlement 
of the question. He was afraid it would mean further arbitration 
or litigation. The result of the arbitration was disappointing to 
the directors. Theaward would enable a distribution of £17 per 
ghare at least, and if the remaining questions were decided in the 
company's favour, there would bea larger distribution. Until the 
purchase was completed the company would (continue to work the 
line for its own benefit. 
The report was adopted. 


Alliance Electrical Co. 


Tums report for the 23 months ended December 31st, 1904, shows a 
profit, after deducting directors’ fees, expenses of management, and 
making due provision for depreciation, and adding the balance of 
£259 brought forward, of £11,941. The directors propose to place 
£500 to the ledger reserve account, to write £500 off the ex- 
tension of business account, and declare a dividend at the 
rate of 4 per cent. per annum on the ordinary shares, carrying 
forward £303. 


The end of January having proved an inconvenient time for the 
taking and balancing the books of the company, it decided to alter 
the date of the company's financial year to the end of December. As the con- 
tracts in hand at the last balancing tiine amounted toa figure then unpreoe- 
dented, the directors considered it advisable to carry the accounts on until the 
majority of this large work was completed, and thís has now been done with 
satisfactory results. The 23 monthe under review have been a period of excep- 
tional difticulty, competition having been keen and work scarce. In spite of 
this the company has been engaged on some of the most important contracte in 
the United Kingdom. During the period under review the directors have started 
a new department for dealing with the constantly growing demand for electric 
power in factories, mines, &c., with headquarters in London, and branch дерди 
at Manchester, Newcastle and Glasgow, the cost of establishing which has been 
placed to development of business account to be written off over three years. 
Several lucrative contracts have already been secured, and the prospects of this 
new department are most encouraging. 


neral stook- 


Chiswick Electricity Supply Corporation, 


Тнв report for 1904 presented at the meeting held on March 29th 
states that satisfactory progress has been made during the year. 
The business shows a steady increase, and to meet this, extensions 
have been made from time to time. During the year £10,937 
10s. 9d. has been expended on capital account for new machinery, 
mains, &c. At Chiswick, at the end of 1904, the equivalent of 
29,658 lamps was wired to the mains, as comprred with 25,159 at 
the end of 1903 ; and at Aberystw yth the equivalent of 11,902 lamps 
as compared with 11,286. Chiswick being a rapidly growing dis- 
trict, there was every reason to believe that the rate of progress 
indicated by these figures would be fully maintained. During the 
year the capacity of the Chiswick generating station was increased 
by the addition of a new 500-н.р. generating set. ` The station can 
now supply 50,COO lamps connected to the mains, and efforts are 
being made to get the new machinery well loaded up without delay. 
The economy effected ру the use of the condenser which started 
working a year ago, will be apparent from the acoounte. The total 
profit made by the Corporation for the year amounted to £4,371. 
Out of this sum interest on debentures and loans, amounting to 
£1,5t3 has been paid, £185 has been carried to depreciation reserve 
account, a balance of £2,673 being carried to the credit of profit and 
loss account. It is proposed to pay a dividend on the ordinary 
thares at the rato of 44 per cent. per annum for the year. 


Tynemouth and District Electric Traction Co. 


Mr. W. J. GREER presided at the meeting held at Donington 
House, W. O., on March 31st, and in moving the adoption of the 
report, he said that trade depression during the year had caused s 
drop of £1,027 in their traffic receipts. Nevertheless they were 
able to show a profit of £5,965. Thé average receipt per passenger 
was 1'49d., while the average expenditure was ‘89d. ; the proportion 
of expenses to receipts was 2 per cent. better than last year. They 
wete paying a final dividend of 9 per cent. per annum on the 
ordinary shares, making 7 per cent. for the year, were placing £1,500 
to depreciation and reserve, and carrying £170 forward. £550, А 
profit made on premiums from the issue of new shares, had also been 
put to depreciation. The capital expenditure had been increased 


by only £899, making the total £86,214. The Whitley Bay exten- 


sion would be opened in April, and they hoped that with this line 
and the additional facilities now given to the travelling public in 
the way of contract tickets, their traffic receipts would not suffer 
from competition by the electrification of the North-Eastern Rail- 
way Co.'s system between Newcastle and Tynemouth. Arrange 
ments had recently been made with the Corporation for the supply 
of an additional quantity of electrical energy necessary for working 
the extension. They had made arrangements to appeal 
what they considered a very unfair increase in the rateable value 
of their undertaking by the Tynemouth Union, and the hearing of 
this appeal would come before the next quarter sessions at Newcastle- 
on-Tyne. 

Mr. J. B. WiLLiAMSON, J.P., seconded the motion, and it was 

reed to. | 
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Babeock & Wilcox, Ltd. 


Тнв report for 1904 states that the net profit, after deducting 
depreciation on plant, &c., amounts to £289,748. To this has to be 
added the balance bronght forward from last account, £26,820 (less 
£1,050 voted to the ctors as bonus), making a balance of 
ЄЗ15 519. The interim dividends to June 30th, 1904 (paid 
October ist, 1904), of 3 per cent. oh the preference shares and of 
8 per cent. on the ordinary shares, absorbed £45,400, leaving a 
b ce of £270,119, From this the directors recommend that the 
following dividends be paid for the half-year ended Decem- 
ber 3ist :—Dividend of 3 per cent. on the preference shares (from 
which income-tax is to be deducted), £3,000; dividend of 8 per 
cent. on the ordinary shares (free of income-tax), £42,400; and 
bonus of 4 per cent. on the ordinary shares (free of income-tar), 
£21,200. After placing tothe reserve fund £175,000, there remains 
а balance to be carried forward of £28,519. The directors report 
increased profit& during 1904, the increase being mainly due to 
important export orders that were executed during the year. As 
some of the reserve fund now forms part of the working capital, the 
directors have under consideration a proposal that this should be 
taken from the reserve fund and added to the capital account. 


* 


Official Announcements re Companies. 


Tan following are to be struck off the register within three months 
unless cause is shown to the contrary :— | 


Anglo-American Brush Electric Light Corporation, Ltd. 
Askham Bros. & Wilson, Ltd. Lio pedir November 80th, 1880.) 
Blackpool, St. Anne's and Lyt Tramways Co., Ltd. (Registered 


. Boiler Insurance and A Power Co., Ltd. (Registered Ootober lst, 1880.) 
Cowper-Coles Zinc Extraction Syndidate, Ltd. i 


Electric and Magnetic Co., Ltd. 
Electric Tramcar Syndicate, Ltd. 
Harrogate Electro-H ydropathio Co., Ltd. 
Herculite &nd Electrical Manufaoturiog Co., Ltd. 
. New British Incandescent Electric Lamp Co., Ltd. 
Beno соно Stairways and Conveyors, Ltd. (Registered February 20th, 


) 
Tramways Corporation, Ltd. 
Tram ways Share Investment Co, Ltd. 
Tramway Starting and Stopping Co., Ltd. 


Rhodes Electrical Manufacturing Co. 


Tux first annual meeting of the shareholders cf this company was 
held on Thursday of last week at 71, Bishopsgate Street Within. 
Мт. A. L. Bhodes presided, and moved the adoption of the report, 
which, notwithstanding the general depression of trade and keen 
competition, was considered to be on the whole very satisfactory. 

After providing for all managerial and other expenses, including bad debts, 
depreciation of plant and machinery at the rate of 10 per cent. per annum, 
utting to reserve 20 per cent. for goods out on approval and depreciating 
eavily all patterns, the net profits for the year amounted to £3,714. Interim 
dividends paid on June llth and November 8th, 1904, at the rate of 6 per cent. 
per annum, absorbed £1,848. It was proposed to write off АрргОх Ану half 
the preliminary expenses, viz., £200, to carry £900 to reserve (the estimeted pro- 
portion of profit from November 48th, 1903, to March 4th, 1904), and declare a 
{ursher дпа! dividend at the rate of 6 per cent. per annum for the remaining 
three months of the last financial year, viz., from September 1st to December 
' 3rd, 1904, absorbing approximately £620, leaving approximately £251 to be 
carried forward to next year's account, 

The OHArBMAN said he thought they had reason to congratulate 
themselves on a satisfactory year's trading, especially in view of 
the very keen competition that existed in the motor trade. Thanks 
to an excellent organisation they were in & position to meet that 
competition, aud still to make profits. Daring the year they had 
made considerable progress in developing a new line of alternating- 
current motore, especially the single-phasetype. They were practically 
the only people in England who were making that type of motor, 
and that was a very good position to bein. He felt confident that 
there was a splendid future before the company. Daring the past 
year they had made considerable additions in up-to-date tools, 
which had tended to reduce the cost of manufacture, and they had 
secured the services of an alternating current expert, who was 
likely to prove of considerable advantage to the company. 

Mr. J. A. HALFORD, in seconding the motion, said it wonld be 
seen that they bad made a reserve of £200 in the accounts for 
income-tax. He was glad to say that £140 of that had since been 
returned, so that, really, they had a carry-over of nearly £400 in 
place of the £251 shown in the balance-sheet. As to the sales 
department of the company, that was progressing very satisfactorily, 
and in the three months of the present financial year they had done 
about 20 per cent. more than in the corresponding period of last 
year. Ор to October last all their trade was done practically from 
the London office, but since then they bad started branch offices 
practically all over the kingdom, which wero already answering well. 
They felt confident that that new scheme of having their own repre- 
sentatives was going to pay them very wel. He believed they 

would show a greatly-inoreased turnover this year, and, with reduced 
working expenses, they hoped to be able to make the same profits, 
despite the lowered prices which they would have to meet. 

The report was adopted. 


M 


Anglo-Argentine Tramways Co. 


Tum report for 1904 states that the gross receipts amounted to 
£418,093 and working expenses to £227,528. Dedncting debenture 
interest and sinking fund, the net profit is £174,003. The amount 
transferred to reserve fund is £10,000, and to renewals fund 
£25,000. The directors recommend a final dividend of 5s. per share 


upon the ordinary shares, absorbing £42,500, which will make 8s. 
per share, or 8 per cent. for the year, and that the balance of 
£5,922 be carried forward. The working expenses amount to 
54:42 per cent., as compared with 53:02 per cent. in 1903. The 
gross receipts for the year as compared with 1903 show an increase 
of £89,099, and the expenses an increase of £53,102. The 
item “premium on debenture stock," amounting to £88,635, for 
some years appearing on the debit side of the oe-sheet, has 
been written off “cost of concessions, &.“ The company took over 
the City of Buenos Ayres Tramways Co.’s system on January 1% 
last. The electrical conversion of those lines is in active progress, 
and wi)l, it is expected, be completed within the next 18 months. 
Towards the end of last year a strike occurred amongst the 
employ és of some of the railway and tramway companies in Buenos 
Ayres. This company. was not directly affected, but the result was 
that a general and uniform scale of revised wages and hours of 
labour was adopted by all the electrical tramway companies. The 
traffic receipts of the combined systems from January 106 to March 
25th show an increase of £13,685, in comparison with the corre- 
sponding period of 1904. 


Potteries Electric Traction Co. 


Tum directors’ report for 1904 says that the gross receipts amount to 
£103,295. After dedacting all expenses chargeable to revenue, 
including repairs and maintenance and interest on loans and 
debenture stock, there remains a profit of £26,705. To this has 
been added £766 brought forward from the previous account, makin 
an available balance of £27,471, which the directors recommen 
should be applied as follows :— 

' Depreciation and reserve fund .. . £2,500 


Dividend on the 6 per oent, cumulative preference shares ee 12,250 
Dividend on the ordinary shares at the rate of 5 per cent. 


for the year.. js sä АК ES j 12,249 
To carry forward to next account Sw c cA - T d 472 
£27,471 


An issue of £25,000 44 per cent. debenture stock was made in May last. The 
capital expended during the year amounted to £16,780 7s. 4d., which provided 
for the Hartehill and Sneyd Green extensions, &o. 'These two extensions were 
opened for publio traffic on February 98га, 1904, and July "th, 1904, 
respectively. An application recently made to the Board of Trade for an 
extension of time for the eonstruction of some of the railways authorised by the 
Potteries Light Railways (Extensions) Order, 1902, and for the abandonment of 
others has been granted. Arrangements have been made with the local 
authorities concerned for the company to construct some of these railways 
within one year, and others within two years. It has been decided to test the 
traffic possibilities of routes beyond the existing tramways and light railways 
by means of motor-omnibuses, and three such vebicles are on order, and will 
shortly be delivered. It is proposed to commence in April а service between 
Newcastle and Trentham, and it is probable that other routes will be tested in 
due course with a view to feeding the company's existing lines, The paroels 
traffic continues to show a satisfactory rate of increase. 


Year ended Year ended 
Dec. 818%, 1908. Dec. 318%, 1904. 

Miles open—Route miles $ we 28°95 miles 80:68 miles 

Single line. е eo ee 21°59 97 22-93 9 

Double line зе oe T16 „ 775 „ 
Number of passengers carried.. T 14,984,048 16,403,851 
Average traffic receipts per passenger 1:884. 1:804. 
Average expenditure per passenger .. 0°79d. 0°75d. 
Proportion of expenses to receipts .. ` 59% 68% 


Number of cars in stock.. T oe, 105 105 


Caleutta Tramways Co. 


Tum report for 1904 shows gross traffic receipta £127,780, working 
expenditure under all heads £64,553, and a revenue , after 


crediting sundry receipts, of £63,513. The interest on debentures, 


less the amount earned by the employment of moneys in hand, has 
taken £14,255, and the interim dividend paid in October last 
£15,340, leaving £33 917, in addition to the amount brought in from 
the accounts of 1903, £2 351, or in all £36,268 to be now dealt witb. 
A premiam of £6,557, obtained on shares sold, has been credited to 
the depreciation fand. From the net revenue balance of £36,268 
the directors propose to allccate a further sum of £8,442 to the 
depreciation fund, making a total addition for the year of £15,000, 
and bringing the amount at credit of that account to £42,792. The 
directors recommend a final dividend of 5s. per share, absorbing 


226, 250, whicb, with the interim dividend, makes 8 per cent. for 
the year, and £1,576 is carried forward. During the year large 


sums have been expended in consolidating and improving the 
syatem, and in preparing for the additional demands which will be 
made upon its resources to meet the requirements of the extensions 


- shortly to come into operation, as well as those which are rendered 
‘necessary by the expansion now taking place on the existing system 


Guildford Electricity Supply Co. 


Dn. F. R. Russery presided at the meeting held on Friday lust. 
In referring to the accounts, he said that the gross profit was £2,519, 
or 6 per cent. on the capital, against £1,591, or 42 per cent. in the 
preceding year. The units sold had increased from 145,804 to 
211,974. A large proportion of this increase was due to the power 
demand; in 1903 they sold only 9,185 unite for power, but in 1904 
it was 28,269 unite. The lighting output had increased from 136,619 


. units to 183,105. A Diesel oil engine had been putin. As further 


plant would be required this year, new capital was to be issued. 
They had at present 15,000 debentures at 6 per cent., and a first 
charge was held by the bank on £6,000. It was the proposal of the 
directors that this be paid off, and that a new issue of £25,000 first 
debentures at 5 per cent. be issued. That they hoped to be able to 


carry out during the present year. 


nr e S QU EA EINE S I LEI . ...... — —— — —— —— — 


582 


THE ELECTRICAL REVIEW. 


[VoL 56. No. 1, 428, Арат, 7, 1906, 


Madras Electric Tramways (1904).—A meeting of 
this company was held at the offices, Dashwood Hotse, Old Broad 
Street, on Thursday. A representative of the ELNOTRIOAL REVIBW 
who attended was informed that the meeting was private and was 
of no public interest. He was further informed that there was no 
directors’ report. 


Kidderminster Electric Lighting and Traction Co.— 
The gross receipts for 1904 were £6,300, including £2,000 as dividend 
on 5,720 3% per cent. shares held in the Kidderminster and Btour- 
port Electric Tramway Oo. After paying the preference dividend, 
£500 is applied to depreciation and reserve. The meeting of the 
company was held yesterday at Donington House. 


South Wales Electrical Power Distribution Co.— 
The meeting of this company was held at Cardiff on Saturday last, 
Mr. Robert Forrest presiding. The chairman said that all the 
difficulties in obtaining plant from the different contractors were at 
an end. The company's stations were all at work. Another diffi- 
culty had, however, arisen, namely, that the company’s customers 
had experienced the same delay іо getting their plant delivered, the 
result being that the company were two years late in obtaining the 
substantial revenue which their orders would eventually give them. 
Although this delay had been rather discouraging, it had its gratify- 
ing feature, as customers, who were rapidly increasing, had come for 
a supply of energy after having satisfied themselves of the great 
benefits of a cheap supply always on ќар and ready for use. Mr. 
W. S. M'Laren seconded the adoption of the report, and it was 
agreed to. 


Indo-European Telegraph Co.—The directors recom- 
mend a dividend for the six montbs ending December 31st, 1904, 
of 17s. 6d. per share (making with the interim dividend alread 
paid, 6 per cent. for the year) and a bonus of 20s. per share, bo 
free of income-tax. They recommend a special distribution of 15s. 
per share, free of income-tax, out of the interest accrued during 
the year upon the reserve fund investmente. The above will be 
payable on and after May 1st next to shareholders registered on the 
25th inst. The transfer books will be closed from the 12th to the 
25th inst., both inclusive. 


Direct United States Cable Co.— Interim dividend of 


9s. per sbare (at the rate of 3 per cent. per annum) for the quarter 
ending March 31st, 1905. 


Oriental Telephone and Electric Co.— The directors 
recommend the following dividends :—At the rate or 6 per cent. per 
annum on tbe preference shares for the balf-year ending December 
31st last, less income-tax; a final dividend of 33 per cent. on the 
ordinary shares issued, free of income-tax, making a total of 64 per 
cent. for the year. The share transfer books will be closed from 
April 17th to 28th. 


Merthyr Electric Traction and Lighting Co.— 
The directors in their report for the past year state that the groes 
receipts on the light railways for the year amount to £10,631, and 
the gross receipts on account of electrical supply to £3,775, making, 
with £55 sundry receipts, a grand total of £14,460. After deducting 
expenses amounting to £12,345 (which includes £1,793 for debenture 
and other interest), and adding the balance brought forward, £187, 
there remains £2,301 availabie for distribution. The directors 
r commend that this should be applied as follows:—To reserve and 
d preciation fund £500, and dividend on preference shares to 
December 31st, 1904, £1,500, leaving to be carried forward £301. 
The meeting of the company was held yesterday morning at 
Donington House, W.O. 


W. T. Glover & Co., Ltd.—The annual meeting of the 
shareholders of this company was held on Thursday last week at 
the offices of the company, Trafford Park, Manchester. Mr. A. L. 
Ormerod presided, and moved the adoption of the report. He 
stated that the general financial position of the company had 
improved considerably during the preceding three years. Last 
year was even better than 1903. The directors, however, did not 
yet see their way to the payment of a dividend. А sum of £3,648 
had been carried to the reserve fund, which now stood at £12,000; 
and the amount standing to the credit of profit and loss account, 
£7,976, would be carried forward. The report was adopted, and 
the retiring directors were re-elected. 


Urban Electric Supply Co.—A meeting of this 
company was held yesterday at Westminster Palace Hotel. 


STOCKS AND SHARES. 


Wednesday Evening. 


Now that the first quarter of the year has been satisfactorily turned, 
it is hoped that the Bank Rate may soon decline to that 2 per cent. 
minimum which would enliven the investment markets generally. 
Authorities are divided as fo whether the anticipated change may 
be brought about this month or not, and in the meantime Stock 
Exchange prices are moving slowly. The immense volume of 


recent new issues will take some little time to assimilate, and until 
strong hands take charge of some of the floating stock in the 
markets, a further rise cannot be expected to hurry. 

Electricity Supply shares still show traces of the vague uneasi- 
ness amongst investors that bas been generated by the proposed 
London Power Bill. The declines in quotations are in several cases 
due to a widening of the price on the downward grade, leaving the 
higher price unaltered. Dealers in the market admit that some 
of these changes are only precautionary measures on their part, lest 
they should have to buy more shares than they want at the earlier 
figures. Brompton and Kensington Ordinary are ex 5s. 6d., but have 
dropped 10s. to 10, the Preference being } easier at the same price, 
ex Зв. 6d. interest. Taking the list categorically, Charing Cross are } 
down at 8, the Preference à at 58, Ohelseas { at 67, and County { at 
94, ex bs. County Preference have been lowered only 5s. to 13}, 
although the dividend is 6s., and the two Urban shares are both ; 
down, this being the exact amount of the dividend deducted from 
both. Debenture issues have come somewhat on offer, bnt the falle 

are very slight, and a few were altered automatically upon the 
taking-off of the interest from the prices. | 

Edison & Swan Second Debenture recovered 1j per cent. of the 
dividend, standing now at 874. Electric Constructions have picked 
up -~ of their last week's loss, and are back to 1-5. Tbere is 1 rise 
in British Aluminium 7 per cent. Preference to 5 middle, and 
Industria] shares, as a whole, have been steady. Large dealings in 
Babcock & Wilcox are a featare of the Miscellaneous Market, and 
the price has jumped to 5}, a rise of 12s. 64. on the week. The Pre- 
ference are unchanged at 176. Willans & Robinson Ordinary at 14, 
and the Preference at 2j, have become exceedingly inanimate. 
Henleys drooped to 133, a fall of 6s. upon the settlement of the 
new 5,000 Ordinary shares. British Insulated Wire are the same 
fraction down at 52, of which decline 4s. is represented by the divi- 
dend just off. А 

After Great Northerns, Indo-Earopeane. The former are resting 
after their dramatic rise, with an advance of only 103. to their 
credit this week, but Indos have put on £2 share at 50, on the 
special bonus of 3 per cent. which shareholders are to receive, the 
interest accrued upon investment of the reserve fund. This, of 
course, is a solatium not to be looked for regularly. Asa whole, 
the Telegraph market is quieter. Anglo-American varieties exhibit 
unusual steadiness; Anglo “В” shed 4 at 108, and the "B" 1 at 
152. The Eastern groups are without feature. Eastern Ordinary 
went back another point to 1444, despite the interim dividend, but 
the Debenture stock is 1 better at 109. Apart from these movements, 
the only noticeable prices are Western Telegraphs and Direct Spanish 
Ordinary and Preference, each of the trio having recovered the 
dividends deducted. Amazon Debentures have again advanced 
1 per cent. National Telephone issues are heavier, the Preferred 
being 4 down at 1094, the Deferred a point at 103, and the Second 
Preference 10s. at 12. But the company’s Third Preference hardened 
à to 58. None of the other telephone descriptions have moved. 

Baker Street and Waterloo Debentures are to have their special 
вз етеп rext week, and the price keeps steady at 28 premium. 
Raila ay stocks excite no public interest nowadays. Central London's 
are as quiet ав ever, but City and South London dropped 3 to 44. 
Dietricts are not better than 41}, and Metropolitans stay at 97. 
Notwithstanding the crowds which thronged each line last Saturday, 
the Boat Race day, the trafflos are merely mediocre. A further fall 
of 2s. 6d. leaves Westinghouse Preference at 3, the price being 
allowed to slide away now that the slight demand has been satisfied. 
British Electric Tractions, too, are dull, the Ordinary being 9} 
rather sellers. Apparently the motor-’bus scare dies hard. London 
United Tramways Preference are 102, and the Debenture stock is а 
fraction over par. The company commenced its latest work of 
extension the other day, so а capital issue will probably be mooted 
before long. Mr. Clifton Robinson told a newspaper representative 
that for the Surrey part of the lines the power would be obtsined 
from the Cheleea station of the Underground Railwaye. 

A good report leaves Calcutta Tramways at 8}, but the advance 
in the dividend with a lowering of the carry-forward comes in for 
some gentle criticism. Anglo-Argentine Trams rose their usual 
fraction to 812. Barcelonas at 124 are firm upon the excellent 
dividend of 12s. per share. Metropolitan Electric Tramway? 
Deferred are a few pence easier at 88, 6d. The rarity of dealings 
in New General Tractions makes a purchase at 25s. on Tuesday 8 
noticeable event; the shares are of £5 each, fully paid, and the læt 
dividend was distributed in May, 1901. Potteries at 10 for the 
Ordinary, and 92 for the Preference, maintain theit recent improve- 
ment, but the report is rather & colourless one. A new Preference 
issue is being made by the County of Durham Electrical Power 
Distribution Co., and the fall prospectus appears in thie issue. 
South Wales Ordinary shares continue dullish at about 8}, but the 
Debenture stock at 110 is a good market. 
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SHARE LIST OF ELEOTRIOAL OOMPANIES. 


TELEGRAPH AND TELEPHONE CONPANIES. 


- — —2— киналы — —⅛ — ЕР 
Stock Business done 
Present NAMB or Dividends tor the last A eer E 89 weck ended 
Issue. ' * three years, March 29th. April 5th. Me 
1903, 1908, | 1904, Highest|Lo west 
67,100 | African Direct тарар, 4 % Debs, es - оо ве .. | 100 as са * 99 —102 99 —102 1014 y 
000 | Amazon Telegraph Oo. s shares, Nos. 1 to 25,000 zé ОЖ Ма 10 ee - 24— 2 24— 23 T 
119, 7001 do. 5 Debs., Nos. 1 to 1,250 Red, * * .. .. 100 22 ee 71 ES 76 74 t 77 Lx 
788,840 Anglo-American Telegraph .. ке 85 ГА * * ..| Stock | 60/6 61s. 23%, 61 — 68 t1 — 63 62 
8,105,580 | Do, do, do. 6% Pret, ej. „„ бета e Btock | 6% | 6% % 108 —109 1075—1084 108{ 1078 
8,105,580 | Do, do, do, Deferred PR tae. SAI we ө NOR 1/- 2s. Nil 152— 164 158— 16i 16$ "d 
44,000 | Chili Telephone, Nos, 1 to 44,000 .. .. «2 .. «8 es 4 6 1% 68— 64 68— ба ' . 
18,888, g Commercial Cable PI ** $100 8 2 0 230 —240 230 —240 4. 
1,841,209 Do, do, Sterling 500 year 4 E Deb. Stock Red. ,. | Stock * i 98 — 100 97 — 99 xd 981 
16,000 Cuba Telegraph LI ee .. .. * +. .. „* 10 63% 5 % 83— 91 81— 91 | 
6,000 Do. NN PME. C эле ake cde ak hu 5 -- s 17 — 18 17 — 18 
19,981 | Direct Spanish Telegraph, Ora, з vi ak oí 25 b sy 55 * 88— 88 88— 88 xd 
6,000 Do. do. Cum. Pret, * is ES bs 5 90 ‘a Ж 9$$— 9 84— 9 
80,000 Do, do. 43 Debt. » „ „ Чы 50 + 10t — 108 101 —103% 
60,7101 | Direct United States Cable 20 8196 8 96 11$ — 117 11#— 114 11 118 
78,500 | Direct West India Cable, 44% Reg. Deb., within Nos, 1 to 1,200, Red, | 100 e: .. 100 —102 100 —:92 T T 
4,000,000 | Eastein Telegraph, Ord. Stock уз "xus el! dd. "ma ecl RC T NE Db 20 Ж 144 —147 143 —146 146 1434 
1,955,666 Do, Bà % Pref, Stock А „ „ D es T 92 — 94 93 — 91 931 121 
1,684,646 Do. 4 % Mort. Deb. Stock Red, ee „Stock T .. 107 —109 los —11) 1094 
B00, Eastern Extension, Australasia, and China Telegraph a i» 10 7 96 7 96 141— 141 144— 1141 14 7, 144 
820,000: Do, 4 % Deb. Stock Stock | .. vs 105 —107 105 —107 10:4 
B00,000 | Eastern & Bouth — Таны 4% Mt. Db., Nos. 1 to 8 ‚000, red. 1909 | 100 T vs 100 —102 100 —102 100 
200,000! Do, do. 4 Ro Reg. Mort. Debs. (Mauritius Bub. )1 ю В, 000 25 фа єй 101 —108 101 —103 1014 
180, Globe "Telegraph * * Р А 10 |28 167*| 54% 101— 11 103 — 11 | 1053 13 
180,042 Do. E. thie OR XI z A 143 — 144 148— 144 Mi | lu 
150,000 | Great Northern Telegraph, of Copenhagen 10 194% | 15 % | 24 88 — 40 894 — 404 893 £9 
60,600 Halifax and Bermudas Cable, 44 % 1st Mort, Debe, wishin Nos. | 100 ха o 100 —102 100 —102 | 
17,000 | Indo-European Telegraph Y ee Je Z * 25 10% | 10% | 13 % 47 — 49 49 — 51 433 РА 
72,680 | Monte Video Telephone Co., Ltd., Orea. 1 8 % 8 % .. 4 —. 8 1 T T 
1,988,888 | National Telephone, Pret. edi ы? "ua doe ias pus Cani ЛИВ 6 6 6 9 1094 —1102xd | 109 —110 1104 108 
1,966,667 Do, о, f, Btock .. .. * * .. .. * 100 4% б 5 у 103 " 105 xd 102 x 104 104 1 3 
15,000 Do, do, 6 % Cum, lst Prei. es $a. 80 ёе 10 6 6 6 % 124 — 13i xd 134 — 18 T 
15, Do, do, 6 % Cum. 2nd Pref. da^ = du 10 6 6 6 9 12 — 18 xd 114— 124 131 13 
9,260, 000 Do. do, 5 & Non-cum. Ard. Pret., ré to 250,000 .. .. 6 б 5 84% 6g— tüxd 63— 54 5% 53 
000, 0001 Do, do, Deb. Stock Red, „% cc e Okt Ж 84 4% | 100 — 102 100 - 102 .. 
689,598 Do, do, Deb, Stock Red, „ oe A 4 4 à 1034 а 1093—1054 1044 10 3 
179,818 | Oriental Telephone ы Elec. Nos. 1 to 171,504, fully paid 91° “ee 1 6 96 6496 li- 1# 14— 1% 13 - 
50, 000 Do. do. do. 6 Cum. Pret, . .. ee 1 .. * 1,%— lis 115— sy ee .* 
100,000 | Pacific and European "wh 4 % uar, Debs., 1 to 1, 000 ` - "n 100 oe ee 99 —102 #9 —102 
11, 8881 Reuter’s ** ee ee $. * * ** * 8 5 ee 74 — 71 74— 8 
8,808 | Submarine Cables Trust А èo 3 гә {4% T .. | Cert, "ed * 125 —128 125 —128 А 
68,000 | United River Plate Telephone ' os 5 7% ea 7- Н: т— 7 
40, Do, do, 5 % Cum, Pret., Nos, 1 to 40,000 .. 6 ** .. б — f 5 — 5{ 
179,947 ро. do. b o6 Debs. . ** .. s.. * * Stock ** * * 167 —]( 9 107 —109 
15,6091 | West African Telegraph, Shares 8 10 2% | 4% T 8 — bè 8 — 84 
80,008 | West Coast of America, 1 to 30,000 and 58, 001 to 53, 003 24 ё 50 - а 12 у=” та 
160,000 | West Coast of America, 4% Debs., 1 to 1,500 guar, by Bras, Sub, Tel, 100 - - - 100 —102 100 —102 T у 
267,980: Westen Telegraph, Ltd., Kos. 1 to 207,980 „ 10 7 96 7 96 181— lif 131— 14i xd 184 3} 
75,000 D>, do. Debs. and series, 1906 * .. LE 100 ee ee 101 —108 101 "108 Ф ® а 
400, 0001 Do, do. A Deb, Stock Red, LE „* „* * * 100 .. ee 108 —]( 5 103 —105 2 0 
88,891 | West India and Panama Telegraph .. вә oe 0 10 oe oe 1— N i- 33 MEC ta 
B4, 568 Do, do, do, 6 Cum. 18% Pret. t. LR 10 .. ee 5)— У 84 — 9 84 Rg 
4, 669 Do, do, do, - Cum, 2nd Pret. * * * 10 ** * * .. 8 — 84 8 = Ri 84 Sa 
80, 0001 Do, do. do, Debs., Nos, 1 to 1, 800° se 100 LES LE * * 108 —106 108 —1C5 | è 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 British Aluminium 1 % Cum. Pret, ee ee ee ee өө ee 6 ee eo ee 4 — b 43 - eo oe 
10,000 Do. do. *A"6 Cum. Pref. oe oe oe eo ee 6 өе өө ee 44 — 5} 42— b 6 ee 
800, 0007 Do. do, 59% 1s$ Deb. Boch Bed. T ee ee | Stock - ee 98 — 103 — 3 “a és 
100,000 British ее ee өө ee ee oe ee 10 8 96 ee ee 9 d 9 — 94 T 945 
100,000 Do. do 6 % Oum; Pref, . NEU e 4. 10 ss vs » 104— 11 1 ni 11 9% 
600,000) Do. do. 5 tare Btook Фе Фе Stock ee ee ee 123 —12⁵ 121 —123 xd 121 121 
100,000 Do. do. d and Deb. Stock Red. ee ee 8 TE в 83; 96 — n — 0 x 
British Cables ee ° ee ee өө -=> . 
100,000 Do, do. us. „Prei. ee ee ee @e 6 ee ee ee = 6 *. 
60:000 © Linden a Oo. 1st Mort. Deb. Red... ее ee ee 9 ee ee ee 101 —104 101 а 108} ee 
[I] ee е ee ee oe ee ee eo ee as ee eo 
60,000 |$ Do. do. 6% Oum., Prell. ec 21 x T T 1 и 14/6 to 10/6 - T 
105,781 | Brush Dlectrical Engineering, » 1 to 106,781 .. ee ee ө» 3 Nil Nil oe t- 4 &— 33 T 
105,000 Do. do. 6% "un oe ee 3 6 96 6% - j$—- 2 11— 2 144 vi 
125,000 Do. do. Бег b. Stock ee e oe Stock өө ee 92 — 96 92 — 96 ee 
196,000 Do, Perp. nd Deb. ee ee Stock ee ee өе 79 зны 8 19 — 82 el e 
86,000 Oallender's Oabie ee ee ee ве ee 6 15 % 144% п — 114 11—1 ee 
40,000 Do. do. do. 5 % Cum. Pref. ee b eo ee {4— bg 53— 6 we 
90,0003 Do. do, do. 1st Mort, Deb. Stoch Red. Фе Stock ee ee ee 106 —1065 107 —109 108 
1,080,014 | Central London Railway, Ord. co c. | ө» Stock 4 4 5 vB — 95 93 — 94 ur vu 
494,006 Do, do, 4% Pref, Stock.. өө өө oe oe | Btock | 4 4 T 11 - 1.3 101 —103 " 
$86,008 and Bouth do. e о өө ee oe ee 0 0 peers A a 913, 1 T ibl "m = @ 45 oo 
1,880,000 Olty London Байта oe oe oo ee oe ee tock 445 - — 4 44 
86,000 Orompton & Oo., Nos. 1 vo 08,000 Debi. 900 e 8 6 ee ee 23 - 26 2à — 7i e s 
100,000: S о 114055 юты. „ ын. |. |. |; ын к ЫЫ: e 
99,961 & Bwan United Elec, Light, “ A” shares, 48 1 to 99,901 6 Nil өө 1— 1} 1— 1 T 92 
45.155 Do. do. 4 1, ee өе 6 Ni) ee ee 1j— % 11— 21 ee 
814,038) Do. do, Deb. 8tock Red. 100 өө T 8) — 85 80 — 65 съ 
100,000: Do. do. 5 ane Btock Prov, Oerte, all pd. 100 es РР ia 80 — 91 86 — 90 xd A 
112,100 lectric Construction 1 to 119,100 .. . ee оо „ 3 6% 4% i 1— 1 là— i} 5 
91,890 Do. do. 7 O . Pref, 1 *o 81,890 ee oe oe 3 oe ee • 21— da-— 94 ee 
e2600: | Do. do. 4 Perp. let Mort, Deb. S | Btook | .. 2: i 91 — 00 07 — 10 55 H: 
25,000 | General Blectric Co, 6 % Cum. Pret. ee T T - 10 6 96 са T vi— 10 94- 10 9) $ 
380.500 Henley’ (wW T) 4 he ер ee ee eo e» * 90 3, à 5 à, 12 10 a 122 dt xd ee ee 
8 e 4, Oras, eve ee eo oe ee 15 1 ) x 23 - 12 es К 
200,000 Do. le ce oe 0 0 ee 6 ee ae ee 63 — { 6 - t 53 
45,900 do, Deb. ee ee Stock ee ee ee 103 —111 109 —111 ba oe 
$0,000 | India-Rubber, Gutte-Percha & Telegraph Works 88 10 10 к t 16 — 17 16 — 17 e is 
ОРИ, 8 C ĩ ш Ж E 
[| ee ee oe eo ee LE 1 i 13 — b12 ee ee 
10000 | Do, do, Prei. орай 122 . xj iw | 9 | X | u- „ | u- ài A oss 
81,960 Oonstruction tenanoe.. 2. 6s oo ine 13 0 * | 09% 16 86 — B8 xd 86 — 83 8073 - 
150,0001 do. Deb. Bás., Nos. 1 to 1,500 Bed. 1909 | 100 ju 24 өө 108 —105 103 —105 xe в 
0.00 Waterloo & Сну Railway, Ord, oe өө өө өө ee 100 8% 8% 24% va — 94 92 — 91 a oe 


е A period of nine months, t Quotations on Liverpool Btock:Exobapge. t Unless othetwise stated all shares are folly raid. % From Manohester Share List 
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Closing 
Quotations 


— : NAMB, Quotations 
' Mar. th. April 5. | April 5th, 1906. 


Btook 


E 1 f " Ні. Lowest 
30,000 | Brompton & Kensington Electric Light Sup., Ord., 1 to 90,000  .. b 8% |10% 10 10 — 11 91— 10jxd 10$ e. 
5^ 930,000 E : > Do. i cU cem Án -9 Oum., Pref, -- BENE — 83. өз c -- p- э». . 10... 10 „ e.l NE 4... .* 
250,000 Central Electric Ворріу 4 лер Deb. Stock se ee ge oo 100 б ee 105 —108 106 —108 hited os 
60,000 Cross and trand city Bupply oe ee ee ее . b 10 96 8 96 8 96 — af 7 — 517 7i 
Бү Do. Е до: “oi U a 0. ae Cum. Pref, n | : e e eo 5 t Р “= Г э | н 
е E 0. n ertaking , Cum. E ref, ec oe -— == ) è 
40,000 Do. do. 1908 CU ee ө ee ee ee 6 oe . 5 — Ё 5 — 
9 $ е ee “ee ee ee ee ee == — 
150,000: . Ы до. 4 % Deb. Stook Red, .. Stock > = —111 109 —111 T. 
10,506 | City of London Electric ting, Ord. = is s 10 6% 6% | 6% 11 — 12 xd 11 — 12 114 1 
48,000 Do. 6 % Cum. Pret., 1 to 40, 5 10 . ты ША. 194— M ха | 183-14 151 
600,000: Do, 6 C eo ee ae ee l ee — 198 —197 eS es 
800,000 6 and Deb. Stock, Prov. Certs., all paid .. .. | 100 D. Mic um did 108 —1C6 108 —105 105 nd 
40,000 | County of London Electric Lighting, Ord. 1—40,000 ł:1 .. .. 10 4% | 496 . 49% 94— 10 9 — -9àxd 9i | 
20,000 Do. do, do. 6 % Pret., 40,001—60 .. 10 Vs 65 #6 121 - 193 12 — 124xd 1 — 0 
600,000: Do. do. ae Deb. Stock ee ee oe ee oe ee ee oe ee 140 —118 110 —118 112 oe 
960,000 do 9nd Deb Stock ee ee ee ee Btock ee ee eec 104 —106 104 —106 ee 
000 | Edmundson's Electric Bhares js N б | 1% 79% 6а — E — Gà] € 
000 0. 6 Сот, Pref, ee ee ee . ei — 6 жыр 645 6} 
800, 0002 Do. do. t 1st Mort. Deb. Btock eo 100 eo 106 —108 106 —108 + ° 
31,000 and Knightsbridge El 0 Ord. ee oe ee ее b 10 96 12 % 19 — id 12 — 18 19 e 
10:000 2-09) | 8 d do. Б ы Б Герое Biook es Bicok `à vs PM 102 m іс xd А 
Lon on eotric a Corporation, [| Ord. ee ee e ° ee = a 
49,840 Do. | р! i 0. 6 Pret. ee eo 6 e ee ee 6 54— 6 ok . 
100,000. Aesop dan Bleotri 5 иле шш е ШЕТШ vi | 88% woa | misna 17 18 i ii 
9 u LI ee ee Д 1 ЕЈ ee x 
71,106 Do. do. % Cum. Pref. 1—71,106, £8 paid .. 6 ae | 5% — 51 b [2 5 533 AG 
220, 0002 Do. do. 1st Mort. Deb. Stock vs © $5 oe UE. ae 110 —115 109 —114 112 331 
860.0003 А йо; Mort. Deb. Atock Red  .. .. | Btook es 45 — 99 97 — 99 . m 
950,000 | Midland Electric Corporation, 44% 1st Mort. Deb...  ..  ..| 100 xu es 99 —101 99 —101 100 
10,662 | No Нш Kiectric Lighung ix v ‘on vs АР РР 10 6% 6% 7 96 144— 154 1 i 
50,000 . do. 5 4% lst Mort. Deb. . oe ee ee 100 ee .. ` ee 02 —104 103 —104 xd oe 
000 B5. James’ апа Pall Mall ectrio Light, Ord. oe ee "e ө» b 14496 14496 14496 18 ==; 14 м 1 14 
000 Do. do. ` do. 1 Pref, 90,081 to 40,080 6 ee ee ee 8 = 8 — ° е 
g 160,000: Do. d do. do. 9% Deb. Btock Red ee 100 oe ee ec 98 —100 98 —100 ee 
19,000 Smithfield Markets Electric Supply, Ord. oe . 0 oo eo: 5 9496 4 96 i e» 98 — 8) 94 — 84 oe ee 
50,000 Do. do. 4 96 Deb. Stock .. .. | оой! . as T 79 — 43 79 — 88 sia E 
66,000 | South London Blectricity 81pply, Ürd. a i M es os 6 12% 896 | 4% — 4ixd 8j 41 ee ve 
100,000 South Metropolitan Electric Light and Power Ота. oe ee | өө 1 ee ee | ee 1 1 oe ee 
50,000 (Late Blackheath and Greenwich 41 96 Pret. .. ais 1 18— 1,,xd ld— 1,, a 2s 
100,000 Dist. R. I. Co.) 1st Deb. Btock 100 » |. зот 103 —108 xd | 1074 | 106 
80,000 | Urban Eleotrio Supply, Ord. ; ñF ex ` ee ee x 6 | .. is с: 58 — bA tji- 6, xd Bys 435 
, 80,000 ро. do. 5 95 Сат. Pref. .. as os ee T 5 - xx 53.— 57h — bird 5% 553 
200,000 Do. do. 44% 1st Mort. Deb. Stock Red : 10 "E 100 —108 104 106 .. К 
110,000 | Westminster Blectric Supply, Ord. T "T eo 40 6 1 „ | 18496 1496 12 — 18 12 — 18 123 12 
98,141 Do. do. 6 96 Cum. Pret, ee ee ee @e b | ГЕ) СЕЈ | Ф» 63— 6} | 6}— 63 i 678 ae 
° l 
Shares not officially quoted :—Mackay Companies 40—404 
* Subject to Founders Shares. | 1 Unless otherwise stated all shares are fully paid 
MARKET QUOTATIONS, Wednesday, April 5th. 
Latest Fortnight's Forinight's 
& Acid, [200806 m e. per , x oe g pper Sheet ee ee der ton е. 
e n Nitrio .. ee өэ ec per owt, 23/- @e @ ” Rod.. be ee oe per ton ee 
»  Oxalic.. ee T per сті. 89/- А в ин  (Blectrolytic) Bars .. per ton e 
а „ Sulphuric .. ..  .. percwt 6/6 T в " Sheets. per ton T 
a Amm Bal .. ° ee per owt, 43J- e в " " Rod .. рег ton ee 
а Ammonia, Muríate (crystal) .. per ton 288 10 T 6 55 " Н.С. Wire per Ib. z 
@ 99 93 ee 0 ee per ton £80 Фо / Ebonite Rod ee ee ee per lb, oe 
4 Napf. uf Gar . per ton 25 5 oe f „n Sheet .. perlb T 
@ Bisul of Carbon per ton £15 T п German Silver Wire . per Ib, д d 
а Borar.. 24 ve n ee рег ton 218 is h Gutta-percha fine. és ee per lb. ee 
a Bensole (90 ) ee өе е per gal, 77 ee h India-rubber, Para fine . 0 per Id. j oe 
a2 „ [уй о „„ per gal. 5/6 .. 4 C Sheets per ton ae 
a phate .. T" per ton £2 é {4 , Pig (Cleveland warrants) рег ton 6d. dec 
a Nitrate se vo os рег ton #95 T 4 n Fo tosise per ton T 
& „ White Sugar T ee рег ton £81 € „ Borap, vy oe . per ton ; 8 
s ph PRA at 5 T р Ж T 4 ,, Wire, galvanised No. 8 .. per ton к 
y Bpiri oo e» ee А өө "TA 
a Naphtha, Solvent (90% а 160° О). per gal, 5/6 190 . | g Lead, English Ingot oe oe рег ton 2/6 to 9/-ine. 
а Potassium Bichromate, in casks per 8d. ee | € n » Sheet. . per ton 5 / inc. 
e Potash. Oanstio (76/80%). . .. per ton £19 T m Mangsnin Wire No. 38 ..  .. per ld. oe 
a Potassiunr Cyanide eO. 5. рег lb. 714. P g Mercury... dai cw per bot, ee 
@ Bhellac ә * ee ee per owt, 1 {+ d Mica (in original cases) small .. per Ib. ee 
а Bulphate of Magnesia .. .. perton 44 10 ee d n " н medium per lb. oe 
. a Bulphur, Ва ed Flowers .. рег ton £6 10 T 4 " А e. . per lb. oo 
а „ Recovered es per ton 46 10 ee Р в castings per Ib. se 
а „ Lump. . porton өз „ rolled bars & per Ib. i: 
a Soda. Caustio (white 70 % e. per ton 410 15 AM 7 н » Btripåeheet per b. 1. 
a и < eo ec өө per ton ee 0 Platinum oe ee oe ee per ОЕ, ЕС 
Sodium "ichrrmate, casks .. Fer Th. Ad. $5 e Biliclum Bronze Wire. . per lb, và 
„ Cyanide ,. « per lb. d s р 4 Steel, Magnet, acc'd'gtodesc'p'n per ton " 
` METALS, &c. | i VF ioo DE 
b Aluminium Ingots, in ton lots .. per ton £180 is g Tin Blok. per ton ine. 
T Wire, in ton lots .. per ton £168 oe n Wire, Nos, 11016 .. per lb. 85 
b t Sheet, in ton lots .. per ton £106 ve P White ti Metale— : 
b Babbitt’s metal ingots .. per ton 448 to £140 M "White Ant” brand „ per ton E 
e Brass N metal 2 to 12") basis per lb. 73d. b» | Tarn, 2/108 Grey Cotton,onsp'ls per lb. Ph 
с n Tube (brased) ber Ib, a. T j Flax. per lb. v. 
e i is (solid drawn). ee per lb. . 98. T | | n 8 pip 10 lbs. Russian .. per lb. es 
6 » , basis. @e 0 per Ib. 8d. Vs | і [T] е Russian, single ee per Id. à ^а е 
в ) к; Pe ib. 1s a i ries, si't (VielleMontegnebnd) ber ton 10;. à 
” L ee 0 ee n , eon e 0 п : г eo. 
g Cop Bars (best selected .. per ton #62 s A | шеш per ar 


в tay qos supplied by Messrs.:—a G. Boor & Oo.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Sons., Ltd.; d F. Wiggins & Bons.; e Frederick 
th & Co., / Rubber, G.P. and Teles. Works Co., Ltd.; g James & Bhakspeare; À Edward Till & Co.; i Bolling & Lowe; j Walter H. Hindley and 
Oo., Ltd.; k Morris Ashby, ІМ. ; m W. T. Glover & Co., Ltd.; п P. Ormiston & Sons; o Johnson, Matthey & Co., Lü l.; p The Phosphor Bronse Oo., Ltd. : 

СЬС ЬЬЬ ССС Е — s- 


Ld 


Standard Specification for Boiler  Steel.—The Where tensile strength is unimportant, the bending test alone 
Engineering Standards Committee recently published their speci- may be specified. Elongation in 8 in. is specified as 20 per cent. 
fication for boiler steel for marine boilere, We presume it will also for materiel 0376 iu. thick of class (1) and not less than 29 
be applicable to land boilers. The steel must b: open bearth, but per cent. for class (2) of same thickness dimensions. Rales are 
may be either acid or basic, and the finished material must not have given for the taking of samples for test purposes. If the maker 
been hammer-dressed. Test pieces are, if po«sible, to retain their chooses, a fresh test piece may be-taken should a test piece break 
rolled surfaces on two opposite sides of the piece, and elongation is outside the middle third of its length. This proviso is a safeguard 
to be measured on a length of 8 in. Test pieces are to be treated the against improper gripping of the test piece in the grip jaws. Cold 
same as the material in the matter of annealing. The dimensions bends and temper bends are specified, with rules fer removing the 
of test pieces are stated for material of various thickness. For raw edge or arris formed by shearing. Rales are given for bending 
plates the following tensile strergtbs are given :— and for other matters, such as defacing the brand on a condemned 

1. Shell plates, 28 to 32 tons per sq. in. plate. In an appendix are given illustrations of test pieces recom- 

2. Flange plates and furnaces, 26 to 30 tons per sq. in. mended for plates and other structural materials. 
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Cinderella Dance.—The members of the ** Robertson.” 
Electric Lamps Fire Brigade at Brook Green held a Oinderella 
Dance in the large hall at Brook Green Works on Saturday 
evening, March 25th, and, judging by the success of tbe pro- 
ceedings, it is likely to bacome an annual function. About 300 
friends and visitors were present, taxing to the full the capacity of 
the excellent hall provided by the flem for the recreation of the 
employés of the Robertson Electric Lamp Works. 


- 


INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME EFFECTS IN THREE-PHASE WORKING. 


On February 27th Dr. W. M. Thornton read a paper on this subject 
before the Newcastle Local Section of the I.E.E. The paper dealt 
largely with phenomena observed upon the system of the Newocastle- 
on-Tyne Electric Supply Co, and a large number of oscillographic 
curves were taken under working conditions by Mr. H. C. Leake 
and Mr. W. B. Woodhouse. The author finds that the carves suffer 
but little distortion due to tbe capacity of the cables, the latter 
being of the three-core type, 3 miles in length. The synchronous 
motor load, however, had a strong inflaenoe upon the wave form, 
producing decided ripples corresponding to the 136 harmonic. By 
means of the latter, which ran up and down the curves аз the engine 
rotated, the phase-swing between the generator and motor could be 
observed. In one case this was measured in this way, and amounted 
to 17° of phase. | 

The Parsons turbo-alternator gave & very fine sinusoidal carve on 
open circuit, but on a synchronous motor load the 23rd harmonic 
was markedly present in the current wave, and was also present ia 
the voltage wave; the 13:h harmonic was present in both. The 
23rd harmonic was traced to the movement of the magnetic flux 
across the slots in the armature core, and it was suggested that high 
order harmonics would be favoured by short aic-gaps, and low 
induction density in the teeth. The effect of high harmonics in 
increasing the losses, both in the copper and in the dielectric of the 
cables, was pointed out. 

A turbo-alternator on light load was found to give & current wave 
possessing a very marked 3rd harmonic. This could not have bzon 
present had not the neutral points of the generator and motor been 
earthed. The 3rd harmonic was due to bystere is, and it was 
found that there wasa strong reaction on the D.O. feld excitation 
under these light load conditions. E 

Some tests were made whilst running alternators on water load, 
which showed that the power factor under these conditions was 
practically-anity. At the sametime the current wave was flattened, 
due to the removal of the earth connection in the generator, and the 
formation of & mesh connection by the water resistance, whereby 
the Sch harmonic was reversed in phase. 

Some remarkable effects due to phase swinging were observed 
when synchronous motors were running light, and a strobosoopic 
method was devised whereby both steady and oscillatory phase 
displacements between machines running in parallel could be 
observed. | | 


"RARTHING." 
GrAsaow SECTION. 


On the 14th ult. a discussion took place on the paper read by Mr. 
W. W. Lackie on Earthing." 

Mr. J. W. Buack said that Mr. Lackie seemed to indicate that it 
was possible for an earth current of 250 amperes to pass momentarily 
through a 3 ampere fuse, and that that was the reason why the main 
fuse frequently blew with a1 earth fault on a 3-ampere circuit. An 
earth fault on the live wire was practically a short circuit between 
the middle wire and the live wire, and they knew that a short- 
circuit ought to blow one fuse only, if the fases were properly prc- 
portioned. He thought it would be found that “earthed " cist-iron 
boxes had been used in nearly every case where the main fuse had 
gone with an earth on a 3 ampere circuit. The branch fuse went off 
so violently that an arc was formed to the case, and it was this new 
earth which blew the main fase. Ав pointed out by Mr. 
Lackie, the blowing of the main fuse frequently caused another 
arc to form in its own box, so blowing the Corporation fuse. 
lf well designed fuse boxes with insulated or preferably non-metallic 
cases were naed, he thought it was practically impossible for an 
“ earth on а three ampere branch to do more damage than blow 
the three-ampere fuse. Mr. Lackie's remarks about the possibllity 


of getting a 500.volt shock from a 250-volt installation brought 


out very plainly the great danger of using cheap and shoddy branch 
switches. It was possible to buy tumler switches, the corners of 
which were guaranteed to become live with one week's ordinary 
use. With all deference to Mr. Lickie, he submitted. that his pro- 
posal with regard to earthing was not practicable. It was impos- 
sible to permanently insulate the metallic sheathing. The job 
might be insulated at first, but, sooner or later, a plumber ran a 
pipe over the condait. Mr. Lackie said that the job would thea 
be no worse than a job carried out under present conditions. But 
was this o? He proposed to use a resistance to “earth.” The 
bulk of the current, would uader this с ndition, pass to earth” by 
the gaspipe or other metal tousning the coudait, as its resistance 
to earth would be much lower thau the resistance or earth connec- 
tions. The electro-maguet arrangement wito bell would certainly 
be useful. He agreed with Mr. Lackie regarding the use of resist- 
ance to “earth” for small motors, aud he thought the propos al to 
couneot that to the overload release an exceedi.gly good one. Ibe 
same would apply to large switcoes, fuse boxes, &c., in cast-iron 
case’. He was of opinion that if toe metallic sheatning was made 
electrically continuous thr.ughout and earthed at опе or more 
points, and if the fuse boxes were properly designed and provided 
with insuiated or non-metallic covers, the installation would be 
perfectly safe. In his opinion the ideal system was some well- 
desigued concentric system with earthed return. Lampholders were 
the weakest part of the whole installation, as it was impossible to 
get the proper space for 250 volts in the standard holder, and 
insulating the lampholder did not always meet the case. 
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Mr. GdgoncE Stevenson said steel-armoured cable was largely 
used for ship lighting, the armouring being lightly insulated with 
а layer of tarred jute, and, in his opinion, if proper care was taken 
this made a mach better job than any conduit system when they 
came to consider power circuits. If Mr. Lackie’s proposals 
were adopted, it would bs necessary in many cases where 
the motors were mounted direct on metal framework makiog 
a good earth, to insulate the motor frame from the base 
plate, and tbat, in bis opinion, constituted an objection. 
He had some 10 500-volt motors and 100 xw. generator 
connected to concentric cables with the outer earthed, and as the 
machine frames were also earthed, the insulation was subjected to 
the full pressure of 500 volts, The troubles he had encountered 
had invariably occurred in the starters and foses, more especially 
in the latter. А fuse at а reasonable price, which would stand a 
dead short under the above conditions, was not obtainable at the 
present time, There were several petent " fuses which would, no 
doubt, break a short," but a good circuit breaker could be obtained 
for the same money, and, in his opinion, was & more satisfactory 
article. It wa: generally agreed that all starters should be earthed 
also, but he did not think there was a single make of switch on the 
market which would stand this treatment. | 

Mr. Davip MoG1BBON remarked that an installation in tubing, well 
bonded and earthed, was the perfect system for the prevention of 
fires in buildiogs from electric leakage. Earthing to а water-pipe 
was a very risky aud unfioisbed system. He would propose that 
the Oorporation run an earth wire into each building along with 
their service. He did not agree with Mr. Lackie in the hope that 
engineers would do all they could to stop the use of gas and gas- 
pipes in buildings where electric lighting or power was being installed. 
There was so very little heat from electrical apparatus, that 
gas fires were necessary, so they should meet the difficulty boldly. 
To раб а resis'ance in the earth circuit in a building where there 
were also gae pipes (of less resistance) would increase the danger of 
fire. All tubing snouid be earthed as much as possible all along. 

Mr. Mavon eaid that everything possible should be done to 
ensure contluuity of supply, and three insulated wires on а three- 


Wire eystem ensured this a hundred times better than one with an- 


earthed neutral. 

Mr. ALLAN ARTHUB said that one disadvantage of having only one 
earth in a large building was that, in the event of the earth wire 
being broken, the whole containing system was insulated from earth 
or only connected to earth by accident. Another disadvantage was 
that, 1f the carthing was in the basement and a fault occurred in the 
top flat, all the tubing to the earth was momentarily alive until the 
current разві g through it blew the fuses, whereas, if there was an 
earth on every flat, oniy а sma l portion of that current would travel 
along tbe tube, wmle the most of it would go right to earth on the 
top flat. He would be glad if the Corporation passed a rule that 
the sheathing must be insulated before earthing, because it would 
ensure increased care on the part of the contractor. 

Mr. James JOHNSTONE said that it was a common oocurrence to 
find earths on private iustallstione, which were traced in nine cases 
out of 10 to outside fittinus with uninsalated lampholders, or to 
lead-covered иши g with metal fittings, in green houses. As for Mr. 
Lackie's soggestiun of a r.sistance in tne earth circuit; if it could 
be assured tnat the system carried out on an insulated base was 
always io that condition, then there would be no question from the 
consumers, aud the supply point of view as to its utility and safety, 
but what guarantee had they that a plumber would not come along 
and earth tne whole system, apart from the earth circuit with ite 
resistance ? 

Mr. LACEIE, in reply, said that nearly everyone agreed and all 
fire insura.ce companics insisted on tne metal sheathing being kept 
clear of gas pipes, aud want electrical difference was there between 
а sheathing buing in contact with a gas pipe and ite being in contact 
with an iron gi:der with which a gas pipe was iu contact. He 
would say nune. He did not agree with Mr. McGibbon that the 
electricity would flow to earth by the easiest road. It would flow to 
earth by each roaa ia proportion to ite resistance. He was inclined 
to agree with that zentlen ар, however, that earthing shoul’ be vid 
the cable sbeatbirg aud not Ly oiher metal work, and that an earth 
plate should be suua fcr each installation. But he did not see that 
the Corporetiun shi ula be put to the expense of runniog an earth 
wire throughout the city for this purpose. The proposal iu the 
paper wuuid mae it posible to test whether the tubing 
was clear of ali other earths and continuons, and what he 
w.sned was to make the tubing its own earth inside the 
premises without using earthe that were not put tnere for 
the purpose of conveying currents He agreed that the present 
eartning arrangement was too crude aud too violent in 
its results, aua іс was partly this which brought the subject 
to his notice. The proper party to make minute and careful 
inspection and tests, was the insurance compauy who were paid for 
doiug во, but aid practically notbiug fur tos part of their premiame. 
These remarks uid nut app.y to the Britieh Eugine Boiler and 
EB. ecttical lusarauce Co., wno were doing splendid work, and 
ezamincd installations insured by them perivaically, just as they 
inspected and tested buuers. Mr. Johnstone's warning ab vat 
joluing the earth wire to the street sioe cf the water supply had 
been given effect to in the new issue ef rules by the eleciricity 
department. Mr. Biack doabted the blowing of the two fuses of 
diffczeut s zes in series on а dead earth. Theoretically tne two 
curves snould not touch, but practically tuey did for three reasons 
(1)_A taree-aapece fuse hed а snorter brosk, and cons:que.tly the 
terminals affectca the fusing time; (2) the relative radiating surface of 
the t£nree-ampere fuse was much greater than in the case of the 25- 
ampere fuse; (3) the main fuse was probably slightly warm, and so 
bad got anead, as it were, of the brauch fase which was cold. The 
distance between the terminals of a fuse and the side of an earthed 


metal box should be on а 250-volt fuse, the same asthe distance 
between the'terminals, and in a 500-volt box, half the distance. Mr. 
Black said it was impossible to insulate permanently the metallic 
sbestbiog. It was, however, possible, he would not say to insulate, 
but to keep it away from other earth connections, and, further, to test 
from time to time, and see that its iso'ation was permanent. For 
many years а firm in Glasgow did insulate the metal tubes The elec- 
trical contractors had learned by experience to keep clear of gas- 
pipes, and it was now time the plumber was taught to keep clear of 
sheathing or pipes containing electricity conductors. 


(To be concluded.) 


A PRIVATE LIGHTING AND POWER PLANT. 


Somm notes оп this subject were read before the Dublin Local 
Section, on February 9th, by Mr. Р. T. Bliseet. The generating 
plant comprises both Willans single-acting engines, coupled to 
Mather & Platt dynamo», and Parsons turbo-generatore. The 
installation has grown up by degrees, so that the unite are of small 
size, and some exhaust to condenser, some to atmospbere, and some 
to a steam heating main with а back pressure of 11 lb. per eq in. 
The wiring of the factory was originally carried out with armoured 
cables fixed under cleats, but much of this has been put into wood 
casing. Iron tubes have aleo been used, bat the author thinks the 
draw-in system exists more in theory than anywhere else. The 
importance of ready access to all connections is empbasised, and 
many little troubles are pointed ont. Switch fuses with hollow 
porcelain handles are preferred by the author, but must be lined 
with asbestos, as otherwise, wheh one is rep a fuse with a 
short on the line, the aro formed may burst the handle with disastrous 
resalts. - 

Low speed motore are advocated by the author, who bas 204 
under his charge, mostly enclosed and coupled direct The total 
horse - power is 1,963, but there are rarely more than two or three 
armatures under repair, and a breakdown causes but little delay. 
Two pressures are used, 420 aud 210 volts, with balancers. 

The starting gear is far more troublesome than the motors, and a 
variety of defects are mentioned as having been discovered iu their 
constraction and working. | 

Circuit breakers are too apt to come ont on small provocation and 
have been t placed by fuses. 

Perbape no feature of the author's notes ie more remarkable than 
bis experience with tubing and concentric wiring systems. Moisture 
colle ted in pockets in brazed steel conduit; enamelled tube rusted 
through in lese than two years; the draw in system was impractio- 
able with heavy wires; tubing fastened to girders was apt to get 
loore and the ende then cut the insulation; concentric wiring 
proved a failure, as many as six or eight faults occurring in a length 
of 1ft; watertight distribution boxes got filled with water (1), 
which boiled and blew fuses. Heavy pitch-pine casing, fixed by 

ters, has been successful in fairly dry situations, and the cleat 
system is also good and safe. Porcelain fittings for this work are 
wanting. | 

Groups of incandescent lamps have been found more economical 
than аго lamps for works interiors. 


THE STEAM ENGINE RESEAROH 
COMMITTEE. 


Tus Steam Engine Research Committee of the Institution of 
Mechanical Engineers has, after a period of five years of 
research, presented its first report in the form of a paper by 
Prof. D. 8 Capper, who has apparently done all the work. 
Tbe original ot ject of research was initial cylinder condensation, 
but the learned professor's arduous labours appear to have been 
directed perhaps more to valve and piston leakage than to the 
supposed main object, which was to find the effect of steam jacketing 
at various temperatures and epeeds upon cylinder condensation. 
The report contains evidence of an immense amount of labour 
and a lurge expenditare of time and energy upon a number of 
what we cannot bat feel are rather useless teste. Nothing issaid of 
the sort of steam used in the Jackete, and therefore it is to be pre- 
sumed that the steam was simply at boiler pressure and temperature. 


There is nothing to tell us whetber the jackets realiy contained 


steam or air or water. A jacket cannot be expected to be of any 
serious value unless it is fed with steam from a separate boiler at s 
higher pressore and temperature than the main boilers. Buch а 
boiler should discharge its steam, preferably superheated consider- 
ably, through the jacket and throogh a reducing valve into the 
main boilers. The whole of the steam of the special boiler should 
pace through the jackets, effectually sweeping them free of air and 
giving a head of temperature on the outside of the working barrel 
to force heat through this into the cylinder. Yet five long years 
bave been expended in trials of а miserable 6-in. cyiinder slide valve 
engine, that r. presenta a phase of steam practice that ought to be, 
if it is pot, as extinct as the dodo. The sense of proportion, or 
rather the lack of such sense, has never been more apparent than 
in the Committee's laboure, which are a painful evidence of 
the inefficiency to which our great technical societies may become 
reduced. 

Tbere is nothing whatever to tell us whether any attempt was 
ever made to make the valve of this little sorely tried engine 
steam-tight. That it was not steam-tight is only too clear 
from the report. Was it even attempted to make it tight, when as 
hot as the steam, by any system of grinding in place? Nothing is 


—— 
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said on this. Yet when a learned professor sets out 
to claim cylinder condensation to be of small ассопоё in 
comparison with valve leakage, it might have been thought 
that he would have taken care that his valves were not abnormally 
out of order. Hirn, who did so much in the wey of exolaining 
ay linder condensation, is pu«hed aside by the Callendar-Nicoleon 
school, to which Prof. Capper appears to give his adherence, and we 
are asked nowadays to put down everything to valve leakage, and 
practically to ignore the interchange of heat between the cylinder 
metal and the moist steam within it. No satisfactory explanation 
of valve leakage appears to be attempted. Is it not most probably 
an effect of capillarity ? Water obtains entrance in the minute 
capillary space between valve and sest. The valve rides on а film 
of water, and at the peripheries at lower pressure this film evapo- 


rates and dieappears; a constant stream of water thus creeps . 


through the opening, and is assisted in doing во by valve movement. 
But the pity of it all is that even the leakage theorists admit that 
leakage is a function of wet steam, and that it is practically uon- 
existent where steam is dry and valve faces are reasonably level. 

It there is anything in modern steam engineering that isa cer- 
tainty, it is that superheating produces economy if it is rationally 
carried out. Superheating reduces leakage, and it also reduces 
cylinder condensation. On thie ground, therefore, it seems to 
matter very little whether the steam that disappears in the 
early stages of the stroke is leakage or is condensation, for 
both evils are cured by superheat. The usefulness of the research 
ie, therefore, about on а par with a research into the losses of the 
Newcomen eogine, due to the use of the cylinder a:a jet cov- 
denser. Watt, we know, invented the separate condenser to avoid 
the losses of the jet condenser cylinder. А very fine paper might, 
to-day, be written on the thermal losses of the Newcomen engine; 
but would it be of much service in establishing the Watt principle 
more firmly? It might not suit the leakage theorists of to-day, for 
Watt's arguments are juet what they do not seem to relish. The 
first report of the Steam Engine Research Committee appeals to us as 
а deplorable waste of energy. As опе of the speakers said, in the 
course of the discussion, it is doubtful whether any engine designer 
will obtain the slightest assistance from the report. We think that 
the engine was too small fora fair test, that some of the more 
important data are insufficiently detailed, and that the very 
matter of the research is practically out of date. 

Heat applied outside the working barrel of a steam engine is not, 
and cannot be, so efficient as heat applied on the inside or working 
side of the barrel. We understand that the archives of the 
Institution contain the reports of another committee on the steam 
engine which bave not been published, and were even unknown to 
one of the members of the Council itself, who complained that the 
committee had furnished no information, and was corrected 
by another member of council, who had been on the particular 
committee, and stated that work of great value had been done, but 
not published. It were a pity in that case that the really useful 
report had not been allotted the costs of publication in preference 
к, the present report, which will be of no practical commercial 

us. 


PHYSICAL SOCIETY. 


AT the meeting held on March 24th, Prof. J. H. Poynting, F. R. S., 
President, in the chair, Mr. W. О. CLINTON read a ' Note on the 
Voltage Ratios of an Inverted Rotary Converter.” In this note 
terms due to the effect of armature resistance are introduced into 
the ordinary theoretical equations. The resaltant voltage on the 
4.0. side-is found to be less than tbat given by the usual rule. 

A paper “On the Flux of Light from the Electric Aro with 
varying Power Supply," was read by Mr. G В. Руке. The paper 
records the resulte of experiments made on the electric arc with the 
following objects:—(1) To obtain a series of curves for alternating 
and continuous arcs of different lengths, sh »wing the relation between 
the mean spherical candle-power aud the power supplied to the arc. 
(2) To compare the efficiencies of the alternating and continuous 
arcs under different conditions of arc length and power supply. 
The frequency of the alternating current was 80 cycles. For normal 
arc lengths the A. C. efficiency is about ? of the p.c. efficiency. 

A paper “ Oa the Application of the Cymometer to the Measure- 
ment of Co-Efficiencies of Coupling of Oscillation Transformers” 
was read by Dr. J. A. FreMING. This paper deals first with the 
latest pattern of instrument, called by the author a cymometer, 
designed for the measurement of the frequency of electric oscilla- 
tions, and also the length of long electric waves. 

It consiste of a sliding tubular condenser, consisting of two brats 
tubes, separated by a thin ebonite tube, the outer tube being 
capable of sliding off the inner tube. Parallel with this sliding con- 
denser is placed an inductance coil or helix, of bara copper wire, 
wound on an eboni'e tube. The outer brass tabe of the sliding con- 
denser carries a collar, which in tura carries a rod with a crutch at 
the end resting upon the inductance coil. The circuit of the 
instrument is completed by a copper bar, which joins ove end of the 
inductance col with the inner surface of the sliding condenser. 
When the outer tube of the condenser is moved by an insulating 
handle, the same motion reduces equally the capacity of the con- 
deuser and the portion of the inductance ocil included in the closed 
circuit. The circuit, therefore, consists of a variable capacity and 
indactance in series. The author calls the square root of the product 
of the capacity and inductance in any position the oscíllatéon 
constant of the instrument. A scale is provided parallel with the 


inductance coil, on which is engraved the oscillation constant aud 
the corresponding frequencies connected therewith by the formula 
в = 1/2 VO 

In addition to thie, the instrument is provided with a vacuum tube, 
preferably a Neon vacuum, which is connected between the inder and 
outer surfaces of the condenser. The instrument is used in the 
following manner:— 

The copper bir is placed parallel and near to a circuit in which 
oscillations are takiog place, and the handle of the instrument is 
moved, thus varying tha oscillation constant, until the vacuum tube 
glows most brightly. Uoder Шева circumstances, it is known that 
the circuit of the cymometer is in resonance with that of tbe circuit 
being tested, апа their oscillation constants are therefore the same, 
hence the scale reading gives the product of the capacity and 
inductance of the circuit being tested. The instrument is а!во pro- 
vided with a rectangular wire circuit, the inductance of which is 
known. If this circuit is Joined up with апу unknown capacity and 
oscillations are set up in it, the cymometer can be used as above to 
determine the prodact of capacity and inductance in the circuit 
being tested, and the inductance being known, the capacity is there- 
fore known also. Again, we can find the coefficient of coupling of 
an oscillation transformer. The inductance of any circuit can be 
ascertained for bigh frequency currents by the cymometer. The 
instrument can be used for measuring the oscillation constant or the 
frequency in an open oscillating circuit, such as that of a wireless 
telegraph aerial, aud by means of it the wave-length which is being 
sent out from the aerial can be measured, and al-o the wave-length 
of waves being received on апу aerial. The instrument сап also be 
employed to analyse a compound oscillation takirg place in a circuit 
and determine the compound frequencies, It thus acts as an elec- 
trical equivalent of a spectroscope. 


ELECTRIC RAILWAYS IN GERMANY. 


Ix & country like Germany, where practically all the railways are 
owned by the different States which constitute the empire, it is an 
extremely difficult matter to induce any of the Governments to 
make а radic«.] departure from the present methods of steam 
locomotion. This is not due to any want of appreciation of modern 
systems of dealing with traffic, but rather to the disinclination on 
the part of the official miad to doanytbing that would tend to intro- 
duce tbe element of private competition with the State railways. 
Hence it happens that with tbe exception of the capital, electric 
traction on the railways makes comparatively little progress in that 
country, notwithstanding the many schemes which are reported 
from time to time as emanating from private promoters. In these 
circumstances it is interesting to record the fact that tho Prussian 


State railway authorities, who have frequently been urged by the 


p electrical companies to subetitute electric for steam 
ocomotion on the railways, or to grant concessions for the con- 
struction of high-speed liner, bave at last decided to make an 
experiment on their own account in the vicinity of Hamburg. This 
decision may, perhaps, have been dictated by the results attained on 
the Anhalt suburban electric railway on the direct-carrent system 
in Berlin, which was taken over by the Prussian railway authorities 
a few months ago, together with the single-phase alternating 6 000- 
volt system used on the Spindlersfeld-Johannisthal Railway, and 
also by the well-known high-speed trials on the military railway 
between Marienfeld and Z sen. The Government scheme does not 
relate to the project which has been under discussion for a 
number of years for the construction of a network of city and sub- 
urban electric railways in Hamburg, and which is jointly promoted 
by the Biemens & Halske Oo. and the Allgemeine Oo., of Berlin. 
It concerns four main lines of a total length of nearly 17 miles, 
namely, (1) the Hamburg—Altona connecting line; (2) Altopa— 
Blankenese; (3) Hamburg— Hasselbrock ; and (4) the new suburban 
line between Haeselbrock, Barm beck and Onledorf. An agreement 
for tbe conversion of tbese railways bas been concluded between the 
Prussian State Railway authorities and the Hamburg Senate, and 
the scheme now о: ly requires the endorsement of the Prussian Diet 
ia order to be carried into effect at an early date. The expendi- 
ture is to be provided partly by the State of Hamburg and partly 
by that of Prussia. It is proposed to erect a generating station near 
Altona, and the names of the prospective contractors are given as 
the Al/gemeine Co., the Siemens & Halske Co. and the Lahmeyer 
Electricity Co. - 

The proposal in regard to Hamburg and vicinity is apparently to 
be proceeded with, as the consent of the Prussian Diet is not 
expected to be withheld, as a joint enterprise of the two States. In 
other provincial сазев, however, private initiative is endeavouring 
to obtain a footing. Among these may be cited the scheme for the 
establishment of an electric railway between the centre of Cologne 
and tbe heart of the metallurgiral town of Düsseldorf, a distance 
of pearly 25 miles. This project, which is promoted by the Allge- 
me ine Со. and the Siemene-Schuckert Works Co., contemplates an 
expenditure of £1,100,000, and a speed of from 9 to 11 miles an 
hour in the towns, whilst a rate of 45 miles an hour is proposed for 
the intervenirg route. The promoters do not anticipate any 
returu on the capital outlay at first, althovgh an excellent yield is 
expected after the line bas been in operation fora penod of six 
years. The scheme is now under the consideration of the local 
authorities concerned, but the princips] point relates to the attitude 
of the Railway Minister. Bo far, tbe latter is said to be favourabl 
disposed towards the projected railway; indeed, his disposition 
such that exceptional rights of State expropriation are said to be 
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entertained in the event of a concession being granted for the building 
-of the lire. Another scheme proposes the construction of a railway 
between Mannbeim and Durkheim, and a company is to be formed 
for the purpose of carrying out the proposal, which represents a 
tctal length of 15 miles, It is wnderstood that the municipal 
authorities of the two towns in question are in agreement, but those 
of Ludwigshafen, which is the most important intervening town, 
have not yet given definite adhesion. 

. In Berlin—tbe home of so many electric railway projects, and at 
present the locale of a legal dispute between tbe Grand Berlin 
Tramways Со. and the City Ccuncil as to the right of concessioning 
underground lines along the route followed by tramways on the 
surface—there is apparently no intention of making the mistake 
incidental to London. The Berlin city councillors appreciate the 
. value of the only underground electric railway in the capital; they 
know that it removes a considerable number of passenger vebicles 
from the surface of the streete, and to this extent relieves the 
congestion on the surface. They do not wish to draw—as in the 
south of Londor— passengers from an underground service in order 
that they may be carried above ground, and thus restore the con- 
gestion by tbe blocking of streets owing to any increase in the 
number of tramcars. No, the Berlin City Council believe that the 
greater the amount cf traffic that is led underground, the greater 
will be the relief afforded on the surface. This contention is illus- 
trated by the fact that from their actions both tbe Berlin and the 
suburban authorities are convinced that the problem of rapid 
transit, and of preventing the streets from becom ing а mere accumu- 
lation or solid block of vebicles of all kinds, can only be ratisfac- 
torily solved by permitting the passenger traffic to be handled 
below or above the street surface as far as possible. In the case of 
the City Council, a scheme bas been prepared for an underground 
line between the extreme north and the soutb. The expenditure 
is estimated at 23 000,000, but in non-official circles it is thought 
tbat tbe outlay would be higher, in order to connect Wedding with 
Rixdorf as desired. As to the question of cverbead lines, the 
Rummeleberg authorities bave in contemplation an elevated railway 
in preference to a tramway; a syndicate is promoting an express 
line between Berlin and Schmorkwitz, in which the local authorities 
are also to be financially interested to the extent of 70 per cent. of 
the capital expenditure; and the proposed bigh-level line between 
Berlin and Reivickendorf and Dalldorf—Tegel ia progressing ; 
whilst the extension of the existing unde r round railway from 
Potsdam Plats to Spittelmarkt is awaiting the decision of the Courts 
in the before-mentioned action as to tramways versus railwaye. 

In conclusion, a few figures may be given as tothe "taxes" paid 
by traneport companies to the Berlin City Council during 1904, the 
total exceeding £126,9(0 Of this amount the Grand Berlin Tramway 
Co. and its associated concerrs were responsible for £120,0C0, this 
inclading £16,940 as participation in the profits and £1,057 as com- 
peneation for consent to the abelition of battery care! The Under- 
ground and H'evated Electric Railway Co. bad to pay £3,514, and 


the Berlin and Treptow Tramway Од. thesum of £3,176, the balance 


being formed of a contribution by the Continental Co. in respect of 
the Hohen Schonbausen line. 


a 
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Light Energy: Ils Physics, Physiological Action and Thera- 


peutic Applications. By MARGARET A. CLEAVES, M.D. 
. Rebman Co., New York, and Rebman, Ltd., Shaftesbury 
Avenue, W. O. 1904. Price, cloth, £1 1s. 


This is a book that was wanted, and its arrival should be 
warmly welcomed. Not only does it treat of light, but it 
treats of it with “ light and leading." Covering as it does 
more than 800 royal octavo pages, it may, to our ivsular 
eyes, appear rather colossal in its proportions; but it deals, 
be it remembered, with a wide subject, and comes from a 
country of “ big things," a country where, this very volume 
informs us, the sun has the brilliancy of fifteen hundred 
and twenty-five billions of billions of candles, and where 
light travels at the rate of thirty thousand millions of centi- 
metres a second. Compared with the latter, how paltry must 
appear our old-fashioned reckonings in mere miles, Some 
explanation of its bulk will be found in the fact that not 
only does it cover a great extent of ground, but it is con- 
cerned with a matter which, in many of its aspects, is new. 
The therapeutics of light have only lately attracted serious 
attention, and the subject cannot yet be said to have crye- 
tallised into recognised shape or shrunk into its permanent 
proportions. In point of fact, the writer is confronted with 
a series of problems which are, many of them, enunciated 
for the first time, and most of them still await solution. 
Moreover, it is by no means an easy task to collect and con- 
dense and put into readable sbape, as this book does, a mass 
of scattered literature much more remarkable for its bulk 
than for its excellence. Still, making allowance for all thie, 
and keeping his eyes open to the undoubted merits of the 


volume before him, the reader will find it difficult to resist 
the impression that a certain amount of judicious pruning 
and compression would have added crispness to its style, 
lucidity to its language, and edge to its arguments. But 
this is a comparatively unimportant point, and the student 
will not feel disposed to pick holes in a work which is likely 
to serve him so well. A less trivial matter than this, and 
one that cannot be passed over quite so lightly, is the appear- 
ance of one or two glaring and inexplicable inaccuracies which 
seriously disfigure its interesting pages, and which all but the 
captious critic will attribute to imperfect—very imperfect— 
revision. To find an example of this, the reader need not 
go beyond the first page of the first chapter, where he will 
read as follows :—'* The varions manifestations of energy 
known as sound, heat, light, electricity and chemical action, 
are all vibrations of this universal homogeneous incom- 
pressible continuous body which is incapable of being resolved 
into simpler elementa or atoms." 

As ite preface tells us, its pages are devoted to the physics, 
physiological action and therapeutic effect of light energy 
from both natural and artificial sourcer, and it by no means 
limits itself to the phenomena of the visible spectrum. The 
energy of light, and its manifestations, are first explained, 
and then the elementary physics of heat, discharges in 
vacuo, visible light, ultra-violet rays, N-rayg, X-rays, cathode 
rays, alpha, beta, and gamma rays. The reader will be 
relieved to find that anything like a full consideration of 
the X-ray has been judiciously avoided ; it is appalling to 
think of the dimensions which such a book might have 
attained had this subject been discussed in detail. 

After 150 pages devoted to the physics of light, its 
‹‹ action on elementary forms of life and vegetable organisms " 
is considered at some length, the summary of this chapter 
being as follows :—“ Vegetable life is not possible save in the 
presence of light. Chlorophyll assimilation, the fundamental 
phenomenon of plant life, is only possible in the presence of the 
energy of light. The frequencies of the spectrum influencing 
this function are the red, orange, and the violet . . . . In 
connection with geotropism, it rules the direction of the 
growth of the stem, the leaves, their position, the position of 
the flowers, in short, it determines some actual movements 
of the three parts of the plant. In the production of all 
these phenomena, the chemical part of the spectrum is alone 
active." 

The chapter on the action of light on bacteria concludes 
as follows :—‘‘ Thus the chemical activities of light serve in 
hygiene, sanitation, and aleo. in disease :—In the опе 
instance to maintain health, in the other to disinfect or 
destroy pathogenic organisms, and to check the inroads of 
disease by increasing not only the red blood supply, but the 
white as well, and the functional activity of the whole 
organism." 

The biological action of light is thus summed up:— - 
* That light energy has an action upon the living organism 
is shown :— (1) By its evident effect upon the skin, intense 
light producing inflammation. (2) By its action upon the 
sweat glands promoting perspiration; this is true of 
chemical light energy as well as of thermal. (2) By its 
direct action upon the blood and the blood vessels, dilatation. 
(4) By exposure of large superficial areas of the body to the 
action of intense light energy. there results an incressed 
amount of blood in the superficial vessels, and a depletion of 
the internal organs or viscera. (5) By a direct or indirect 
influence, light energy modifies a tranemutation of matter. 
(6) By the action of light energy in relation to motor 
excitation. (7) By its parasiticidul power. (8) An excess 
of light £timulus—in common with too great an expenditure 
of any energy—is destructive and paralysing; by it 
dermatitis, a prolonged erythema with tendency to recurrence 
and insolation are produced " (p. 306). 

Spenking «of sun baths, it is explained that all those 
physiological changes which are included under the action 
of light take place. The influence of the sun bath is 
due to a complex of all the frequencies of the spectrum. 
Thermal energy gives rise to an increase in the bodily 
temperature, und thermic reaction stimulates the heart, 
brain, and other organs, and there is an increase in 
metabolic activity; the thermal effects are nnaccompani 
by the de pressing effect so often experienced by the use of 
hot air, water, or vapour. This is to be attributed to the 
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chemically active light energy conjointly active with the 
thermal. The primary effect of the sun bath in diseases 
due to bacteria, is not one of bacterial destruction but one of 


increased physiological resistance. In connection with this 


point it is stated that the premature falling out of hair is 
sometimes prevented by the exposure of the unprotected 
head to the sunlight. The good effect is produced in two 
ways :—(1) By the direct action of light on the skin, and 
(2) by the absence of the accustomed pressure of the hat 
interfering as it does with the circulation. ке 
In treating of the electric arc bath, the author is truly on 
her own ground, having employed it in her practice for 
about а dczen years. The conclusions arrived at are that 
the **non-eoncentr»ted light energy of the carbon electric 
arc bas been found of great value in both primary ard 
secondary anæmias, malnutrition, neurasthenia, neuritis, 
neuralgias, tuberculosis of the bowels, sprains acd contusions, 
eczems, seborrheic eczema with loss of hair, psoriasis and 
acne, as well as in respiratory diseases. In no one con- 
dition is it of greater value than in tuberculosis of the lungs.” 

With reference to the jncandescent light bath, the thera- 
peutic effects are thus given: (1) A profound action on the 
vaso-dilators of the arteries. In this way the heart is 
relieved and the constriction to the arterial and capillary 
circulation is lessened; there ensues diminution of arterial 
‚ pressure. A further effect is the diminution of nerve irrita- 


tion. (2) А revulsive effect by the dilatation of the 
cutaneous vessels, the blood is diverted to the skin, the 


“peripheral heart.” (8) Action upon the sweat glands, 
(4) Increased oxidation. It is explained that about tle 
same time Kellogg in America, and Hedley in England, 
introduced ‘their respective systems, that of the former being 
a cabinet filled with ordinary incandescent lamps, that «f 
Hedley consisting of incandescent lamps each carrying 2] 


amperes of current fixed in reflectors. This latter apparatus: 


has been in use ever since, and is known as the Dowsing 
radiant heat bath. m 

Although both the ordinary incandescent light cabinet and 
the so-called radiant heat bath serve similar therapeutic 
indications at the lower temperatures, it must be noted that 
the device of Hedley commands a much higher range of 
temperature than cabinets filled with ordinary electric 
lighting lamps, and it thereby secures a very -powerful 
counter- irritant, roasting, or “ mustard plaster effect, which, 


extending over a large surface, is found to be serviceable for- 


certain purposes which a mere sweating effect does not 
secure, This latter point доев nob seem to be brought ont 
quite clearly by the writer of the book under notice. 
The concentrated energy of the visible chemical frequenciee 
of the solar spectrum is next considered, and some evidence 


adduoed of its useful employment (by means of mirrors) in 


the freatment of tuberculosis, malignant pustular carbuncle, 
pneumonia, chores, neuralgia, &c. Next comes “the con- 


centrated energy of the electric arc light in skin diseases,” 


and the cft-quoted opinion of Finsen is referred to that not 
more than two per cent. of tubercular lupus can be regarded 
as incurable. .For this purpose a beam of light is available, 
rich in a complex of all the frequencies from the blue up to 
the ultra-violet, which is at once both bactericidal, and 
capable of exciting tissue reaction. A propos of ів, the 
author has something to say of the iron electrode lamp. 


With such a lamp of 25 amperes, Bang states that a surface 


culture of staphylococcus was killed in a few seconds, whilst 
with an ordinary carbon arc the same number of minutes 
was required. But the former has ite disadvantages. The 
light energy from a carbon arc has, according to Bang, a 
penetrating power three times as great as an iron arc of the 
same amperage. Moreover, although the iron is rich in 
ultra-violet frequencies, these are very readily absorbed by 
the majority cf media. | | 

The field of usefulness of the iron lamp is, therefore, 
limited. For the treatment of lupus the Finsen apparatus 
has maintained its supremacy. Other diseases, such as 


eczema, acne, epithelioma, alopæeia, vascular nœvus, tuber- 


cular jointe, vegetable parasitic diseases (such as ringworm) 
are often -amenable to this treatment. It is not considered 
“that the curative action of light energ* is due to bacteri- 
cidal action per se," "The micro-organism, e.g., the tubercle 
bacillus, disappears not because it is killed, but because 


the physiological : resistance of the individual’ is increased 


by the action of light upon the blood, and secondly, because’ 
* the same oscillating swing of the corpuscles of the 
chemical frequencies of light energy which, in the one 
instance, stimulates physiological processes, in the other 
serves to inhibit.their action." 

The conoentrated action of incandescent light energy is 
compared with that of the sun and electric aro, it being 
pointed out that, in chemically active frequencies, both the 
two last-named are much richer both as to blue- violet and 
ultra-violet. Such violet frequencies above 30 micro- 
centimetres in length. as incandescent light may produce are 
of no therapeutic value, as they do not penetrate the glass. 
The anthor considers that, in the local incandescent bath a 
temperature of 212? F. can be “ readily borne." The writer 
of this review has not any accurate experiments to put for- 
ward on this subject, but he ventures to doubt the correct- 
ness of the statement. In such bathe, a perhaps uninten- 
tional fraud may be perpetrated upon the patient who fails 
to remember that the- thermometer: is often placed much 
nearer the source of heat than is the patient's skin. 

As to the action of blue light, it is summed up in 
Kaiser's conolusions, which are as follows:—(1) Blue light 
occasionally stimulates metabolism ; (2) the action is mainly 
due to the more refrangible rays; (3) it is directly propor- 
tional to the distance and iatensity of the rays of light; 
(4) blue rays penetrate vascular tissue easily; (5) they have 
a strong absorbent and anodyne effect. ом ; 
. Stress is laid npon the usefalness of red light in the treat- 
ment of smallpox. A propos of this, Bayle notes that at the 
Maison Lumière, where photographic plates are prepared, 
and which was formerly lighted by a red light, is now lighted 
by a green one, the change being made because of the intense 
cerebral excitation on the part of. the workman produced by 
the red. . When green was substituted this ceased at once. 
It is suggested that green be substituted alto in the treatment 
of smallpox, 

After pointing out that “ N ”-rays are not accepted by 
physicists as an undoubted scientific fact, the following 
method (of Charpentier) is given as the most simple of 
observing these rays when they are produced from the living 
body :—'* Place on a black card a layer of collodion for 
adhesive purposes, and then cover it with a quantity of 
phosphorescent sulphide spread out so as to form a spot 
2 cm. in breadth. This should then be exposed to sunligLt, 
and observed in а place more or less dark. | | 
The card thus prepared must be regarded with an indirect 
vision. According to Biehat, ** N“. rays pass easily through 
aluminium, black paper, wood and saline water. They are 
capable of being reflected, and have the properties of 
refraction, interference and polarisation. 

Radium is fully considered. In speaking of: its photo- 
graphic power, it is explained that the effective raya are the 
beta and gamma group. Unlike the X-rays, there is no 
difference in transparency between the flesh and the bunes 
in the shadows thrown. Induced radio-activity is not due 
to transfer of radio-active particles (Curie). Prof. J. J. 
Thomson found that the radiant gas in Cambridge tap- 
water possessed properties similar to the emanations of 
radium. Prof, Greet considers that nothing in aid of the 
blind is to be expected from radium, and this opinion is 
fully endorsed by the author. 

One of the most interesting chapters in the book is that on 
fluorescence and fluorescent stimulation. The author adopts 


‘the term **rensitisation," and in this connection, finds an 


analogy in Vogel's discoveries in photography, whereby he 
succeeded in producing plates which were as readily 
influenced by red and yellow frequencies as by those of 
greater refrangibility. It seems reasonable to tuppose that 
fluorescent substances ebould act as radiant energy traus- 
formers, and in so doing impart healthful stimulation. This 
is trae of quininein malaris. The normal fluorescence of the 
blood is absent in this disease. The method of sensitisation, 
ie, using fluorescent substances internally, and then 
stimulating by the action of X-rays or radium, has been used 
extensively by Dr. Morton, of New. York, in malignant 
disease, but the writer of the present book does not think 
the method shows better results than X-ray used alone. 

The book concludes with the Pathological Effect of 
Electric Lighting.” In the incandescent lamp, mercury 
vapour lamp, and electric arc, the chemical as well as the 
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optical intensity is considerable. In the firet the visible 
chemical frequencies, in the last the chemical frequencies, 
both visible and invisible are present. Basing his conclu- 
sions upon the evidence of fatigue as indicated by the 
closure of the lids, а Russian observer (Phil. Medical Journal) 


decided that electric light is the least injurious. The eyes 


would close per minute with different illuminations as 
follows :— 
Candle ligbt... .. 68 Bupligbt .. 22 
Gaslight — ... s 28 Electric light... 18 

On the other hand, a number of eminent oculists in London 
(see Electrical Engineer) agreed that the exposure of un- 
covered electric lights in the streets and shops was a means 
of very great danger to the eyesight of the population. 
Electric light conjunctivitis is then discussed, and the author 
considers it due to the influence upon the vascular centres, 
not to direct injury “as there is au interval of quiescence 
after the immediate results have passed before the acute 
symptoms come on.” Ultra-voilet ray burns of the eye are 
illustrated by three cases described by Dr. Calcord, of 
Clariton, Penn. An arc of 250 volta pressure was used to 
melt a 6-in. hole through a 3-ft. pig-iron plate. This was 
accomplished in eight hours. Three of the workmen 
euffered injury to the eyes, and as they stood 10 to 15 ft. 
away it was believed to be due not to the heat but to the 
ultra-violet rays of the arc. The symptoms were as follows: 
—Six hours after exposure there was dimness of vision, 
swelling of eyelids, puffing and congestion of conjunctiva, 
marked photophobia and lachrymation with great pain in 
eyeballs. Тһе symptoms increased in severity for two or 
three hours, gradually subsiding in 24 hours, all except the 
dimness of vision, which lasted for two weeks. So far as 
treatment is concerned, the greatest relief was obtained from 
application of cold sweet cream from cow's milk, and from 
cold compress of boric solution. Calcord remarks with refer- 
ence to these cases that the pain and burning was out of all 
proportion to visible signs of inflammation, that there was 
failure of the remedies used in an ordinary burn of the eye, 
and а well-marked tendency to rapid and complete recovery. 
Altogether, the author considers that the electric light is too 
chemically active for the maintenance of the best ocular and 
optical conditions. 


LABOUR-SAVING MACHINERY IN CENTRAL 
STATIONS. 


[COMMUNIOATED. | 


OnE of the most striking differences between the arrange- 
ment of the modern central station, as compared with that 
of the earlier period of development is the extent to which 
mechanical means of labour have superseded manual methods 
of performing the various operations in the generation of 
electrical energy. It is to be feared, however, that while 
this tendency undoubtedly marks a great advance, it may 
be, and frequently is, the cause of the installation of labour- 
saving machinery under conditions where it cannot possibly 
be sufficiently remunerative to attain the economy expected 
from ita adoption and to justify the expenditure of capital upon 
it. It may be suggested in this connection that economy is 
not the sole object in view in making the decision for the 
wholesale adoption of mechanical labour so frequently met 
with, and in very many cases there can be not the slightest 
doubt that this contention is true, economy having been 
obviously sacrificed to appearances and other sesthetic con- 
siderations. | 

A feeling of pride in possessing or controlling a station, 
which embodies the most up-to-date principles in its con- 
struction, and which can thus be considered to be well in 
the van of progrese, has been a strong inflaence at work 
in the choice of such apparatus, to the neglect of careful cal- 
culation, with the sole object of financial saving. 

It is here submitted that the present-day conditions of 
the electrical industry, and the sternness of the fight in 
which it is engaged, against older and longer established 
means of power supply, demand that utility and economy 
should be the primary if not the only standpoint from which 
such matters are judged. In proportion as they stand or 


fall, when measured by this standard, they should be accepted 
or rejected. | 

The charm of novelty which was in t measure 
responsible, some years ago, for the adoption of electricity 
for lighting and power purposes, has now to a very large 
extent worn off. Ten years ago, electric lighting was un- 
doubtedly considerably more expensive than gas and other 
forms of illuminant; on the other hand, it was reasonably 
safe, clean, convenient, and, above all, new. Nowadays, 
when its safety has been enormously increased, and when its 


adaptability and cleanliness have been abundantly proved 
beyond dispute, these factors alone are not considered suffi- 


cient to justify its selection. The point of view bas changed, 
and a strongly utilitarian instinct is brought to bear on the 
question, so that cheapness is now the deciding element in the 
case. This aspect is being bornein upon the mindsof managers 
of power stations, and every means of reducing the cost cf 
supply is being sought. The labour item of the expenditure 
is attacked by the supersession of manual labour by 
mechanical means of performing the work, with, in many 
cases, very indifferent resulta, | 

That the wire introduction of labour-saving machinery 
must result in economy cannot be disputed, but it is only 
too evident that ite reckless adoption can only mean increasing 
the capital indebtedoess of the business, without showing any 
corresponding diminution in the revenue charges. It is 
obvious that there can be no gain in simply traneferring 
the labour charges from the revenue to the capital account, 
and yet this is what is frequently the result of the instal- 
lation of many types of laboar-saving plant, under unsuitable 
conditions. 

The adoption of mechanical agencies for elevating coal 
and ashes, for conveying these commodities, for the firing 
and cleaning of boilers, and for the motive power of 
travelling cranes, provides the most familiar instances of 
the passing of manual labour, occurring in power stations. 
Tt is undeniable that these and similar operations are very 
much more efficiently and economically performed у 
machinery than by hand, provided that sufficient work can 
be found to keep the gear in fairly constant employment. 

In the case of most of our modern central stations, how- 
ever, this condition is by no means met, and the public 
generating works with a load factor good enough to permit 
of such continual work, is representative of a very small 
minority. | | 

It is not an unfair statement of the cas6 to say that in 
most power houses the plant at work during 18 of the 24 
hours is a comparatively small proportion of that employed 
at fall load, and а considerably smaller proportion of the 
total plant installed. It is, nevertheless, usual, where 
mechanical labour is adopted, to see it applied up to tbe 
whole capacity of the plant. 

The fitting of mechanical stokers is such usual and almost 
universal practice, that it is very probable that the economy 
to be effected is often not considered at all, or else is taken for 
granted, and it may be worth while to investigate this 
question to see to what extent the procedure is justifiable. 

It is not proposed to discuss the case of the small lighting 
station with three or four boilers, and а very poor load factor. 
where mechanical stokers are too obviously out of place to 
make the instance worth considering. 

Selecting an average moderate-sized power house of some 
5,000 H.P. installed capacity, we find that the peak load in 
the depth of winter is perhaps two-thirds of this amount or, 
вау, 9,500 HP. This figure represents the mean of the 
stations of about this capacity in the United Kingdom. 
Sach a works will have, perhaps, eight or nine boilers, aud 
in most cases will be provided throughout with mechanic. 
stoking gear. Analysing the working of these boilers, ve 
find that for some six months of the year the whole load is 
taken by three or at the most four ; for perhaps four months, 
two more are required, and for the remaining two months seven 
or eight boilers will be at work on the heavy load days, One 
boiler may be always considered as down for cleaning pu 
It may, thes, be said that two boilers are actually at work 
about 100 hours in the year, and that two more will average 
about 250 hours per annum. | 

One boiler, of course, may be assumed to do no work at 
all, or only an hour or two a week in winter, being laid 
aside for cleaning, but as this is necessary and inevitable, we 
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do not propose to include it in theinquiry. We have, there- 
fore, four boilers with a mean working year of 180 hours. 
The cost of fitting mechinical stokers to these boilers will 
be perhaps £70 to £80 each more than that of supplying 
ordinary handefiring farnaces, or, say, £300 on the four. 
Taking interest on this amount at 3} per cent. and giving 
the apparatus a 15 years’ life, we find something like £30 
per annum chargeable against the installation. 

To hand-fire four boilers, two or at most three men would 
be required, while with machine firing two men are cer- 
tainly necessary if the coal has to be lifted to the hoppers 
by hand. Supposing, then, that one man’s wages are saved 
for 180 hours per annum, we economise to the extent of 
perhaps £4 108., and the apparatus to effect this costs £30 
for the same period. l 

It may b> argued that with such a short working period 
the life of the gear would be more than 15 years, but it is 
fairly safe to say that after a lapse of this time it would 
be certain to have been replaced even if not actually worn 
out, and that it must consequently be paid for within such 
time. 

It is also admitted that mechanical firing is considerably 
more efficient, if properly done, than hand firing can 
possibly be, but here again the working hours are too 
short to allow of this difference amounting to anything 
considerable. ta, 

On all counts, the discrepancy between the cost of the 
apparatus and the saving resulting from it is sufficiently 
great to show that for the conditions obtaining in a present- 
day electrical power station it is a very false economy to fit 
mechanical stokers to all the boilers. | 

Investigating on similar lines the performance of coal and 
ash elevating and conveying gear, it is at least doubtful if 
the results obtained from its installation will equal those 
derived from the mechanical stckers, although very much 
depends on the sto-age available, and the capacity of the 
machinery. 

A modern coal-handling plant, as fitted in -a central 
station, is usually capable of delivering enough fuel to cope 
with the maximum requirements of the boilere, apart from 
the matter of storage. The natural result is that the plant 
is either idle or only very occasionally employed during the 
long period of light load, so that the capital charges are out 
of all proportion high when compared with the running costs, 

Again, owing to the severity of the conditions under 
which such plant is operated, the upkeep and repairs account 
is relatively very heavy, and the life very short. In three or 
four installations which have come under the writer's notice, 
the constant attention of as many men bas been required to 
keep the gear clean and in good running order, a8 would 
have sufficed to do the work manually. 

The very attractive figures of a penny or so per ton as 
the cost of handling the coal and ashes, so often quoted by 
makers of apparatus for the purpose, are apt to be rather 
misleading. It may be pointed out, without in the least dis- 
puting the truth of such statements that they represent 
the performance achieved by the constant work of the 
machinery at its full capacity, and are consequently hardly 
relevaut to the conditions of average central station work. 

The cost of manually lifting coal from the firing floor to 
the grate of the boilers is from 31. to 4d. per ton, and it 
is to be feared that comparatively few coal-handling plants 
in lighting and power stations can actually improve on this 
figure when everything is considered. To make the com- 
parison equitably, the life of the apparatus may be placed, as 
a generous allowance at 10 years, a period whicb, with most 
classes of machine, is certainly an outside estimate. 

Other applications of power in station plant show on 
similar reas»ning as little justification of their aloption, а 
notable instance being the power-driven overhead traveller. 


-This is a machine which will get very littl: actual work, and 


is а cas» where the provision of motors with the necessary 
switch and other gear is surely rather an expensive luxury. 

From the few examples considered in this articl2 in a 
more or less superficial way, it would appear to be necessary 
to emphasise how essential it is that the capital account 
should receive equal attention with the revenue account. 

In the effort to reduc» the actual working costs of the 
station, many engineers se2m to lose the correct perspective 
of things, and adopt measure: to attain this end which 


far outweigh in expense any saving they may make. The 
whole question is one of load factor, and this can only 
be improved by giving power at such a cheap rate as to 
attract custom. To this end the capital costs must be at the 
lowest possible point consistent with safety, a condition not 
to be by any means obtained by the installation of cheap 
and second grade plant, but by judicious inquiry, so as to 
be sure before making additions and extensions to plant, 
that these are required, and are reasonably certain to repay 
the outlay upon them. 

It is only by the application of the strictest principles of 
economy to both capital and revenue sides of the expendi- 
ture that the field of the electrical industry can be rapidly 
widened to the extent it is destined to reach. In a recent 
article in Engineering, by Mr. Addenbrooke, the total capital 
cost of a station of 3,500 Kw. installed was given at £22 
per kilowatt. Comparing this figure with the actual expen- 
diture of the municipal generating stations of these dimen- 
sions, we find a considerable difference, the latter averaging 
£72 per kilowatt installed. This large discrepancy is, of 
course, to be accounted for in great measure, by the pheno- 
menally rapid development of electrical plant, but it serves 
to show strongly the amount of leeway which must be made 
up in the future. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, фс., 
may be made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. } 


“М. M." writes: —" A year or so ago we fitted up a private tele- 
phone line. The way leaves were secured all right, bit we have 
just bai notice from one landlord of property over which the wire 
is suspended to remove within 14 days, although no fixing has 
been made to his property, and nothing is touching or interfering 
in any way. Must we remove it?” 

% "M. M." does not state whether the landlord in question 
was one of those who granted & wayleave It appear», however, 
from the burden of his complaint that this is not во. It is quite 
clear that no man has any right to suspend wires over another man’s 
land, even where the wires do not touch anything, without leave or 
licence. “М. M." must, therefore, remove the line ia question. 
Assuming, however, that the landlord ie one of those who granted a 
wayleave, no doubt the wayleave can be put ал end to by notice. 
This will depend орол the terms of tbe agreement. 


ELECTRICAL MATTERS AT THE LONDON 
CHAMBER OF COMMERCE. 


Tus annual report of the London Chamber of Commerce, which 
was adopted at the annual meeting held on Taursday of last week, 
under the chairmanship of Mr. T. F. Blackwell, stated that the 
Electrical Trade Section and its committees had held s. v »ral meetings 
during the year. At the annual meting Mr. С. P. Sparks was 
re-elected chairman, and Messrs. О. Н. W. Biggs and W. L. Madgen 
were re-elected deputy chairmen. 

The Section took action in connection with several Bills before 
Parliament. Resolutions were passed objecting to the Government 
Valuation Bill, and a mall committee was app»inted to co-openate 
with other Sections of the Caamb:r in giving effect to the views of 
the Sections. The S:ction generally approved tha provisions of the 
Supply of Electricity Bill—su^ject to slight modi ications on points 
of detail—as being a necessary measure, which would have ths 
effect of removing the diffi:ulties which hid arisen in the past in 
the development cf the electrical supply indastry. 

A discussion also took place with regard to certain draft regu- 
lations arising out of the report of the Departmental Committee on 
Electricity in Mines, which, it was suggested, would affsct the 
electrical industry generally, as well as the mining industry ia 
particular, and might also become the ba ds of fature regulations 
affecting the whol; electrical industry. The Home Office wrote 
stating that the Secretary of State would consider any observations 
on the suggested rales which might be sent in. The Section 
submitted that rigid regulations should not be applied at the 
moment, and that as the proposed regulations would apply to ali 
sarface work in collieries as well as to tbe underground systems, it 
was desirable that regulations applying to surface works should not 
be put into force until such time as general regulations were issued 
for use in all electrical undertakings, and should not in any case be 
more restrictive than those issued by the Board of Trade. It was 
alio pointed oat that the progress of the electrical industry as 
applied to mining would be curtailed by the issu» of the proposed 
regulations (containing 115 rules), and therefore, without dealing 
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with the whole of the suggested rules, the Section particularly drew 
attention to technical objections to some of them. The regulations 
as finally issued were found to have been greatly modified, the 
majority of the points to which the Section drew attention having 
been met by the Home Office. A request was received from the 
Board of Trade for observations on certain draft regulations for 
securing the safety of the publio, and for ensuring a proper and 
sufficient supply of electrical energy, issued under the Electric 
Lighting Acte, 1882-1888. The Section sent in certain suggested 
amendments pointing out the desirability of incorporating extra 
high-pressure regulations in the amended regulations, and the 
necessity of increasing the limit of pressure regulations applicable 
to power consumers above the 4 per cent. allowed. The Section 
considered draft regulations relating to the use of electricity in 
factories, a large number of communications being received from 
members on the subject. It was decided that objections should be 
seat in to the Home Office with the object of securing a locus standi 
at the inquiry which would be held in due couse in accordance 
with the provisions of the Factory and Workshop Act, 1901. The 
Bection pointed oot generally the difficulties and inconveniences 
which migbt arise from tbe existence of two sets of regulations 
administered in the same factory by two different G.vernment 
Departments, and submitted that the Home Office regulations 
should be on identical lines with the proposed amended Board of 
Trade regulations under the Electric Lighting Acts, 1882 and 1888; 
also that the testing departments of electrical manafactories should 
be exempted from the operation of the regulations, as electrical 
manufacturers were manifestly unable to comply with the regula- 
tions in view of the special circumstances of the case. In regard to 
particular clauses, the S:ction made suggestions in connection with 
the exemption of main distributing boards, that an approved form 
of lampholder b» allowed under Clause 5, and that the onus of 
giving annual certificates should not be im d on “ undertakers.” 
A number of other subjects were dealt with by the Section during 
the year. 


NEW PATENTS APPLIED FOR, 


‘Compiled 5 for this Journal by W. P. Тномрзон & Co., Electrica! Patent 
Agents, 822, High Holborn, London, W.O., and at Liverpool, to тоот all 
inquiries should be addressed. 


6,789. ‘Improvements in electric motor controllers.” THe ELECTRIC AND 
ORDNANCE ACCESSORIES Co, LTD., R. Е. Hate and J. RicHarpson GARNER, 
March 20th. (Complete.) 

5,814. An improved automatic accumulator charging switch.” Н, Hirst and 
E. E. Stewart. March 20th. 

6,820. ‘Improvements in brush-holders for dynamo-electrio generators and 
electro-motors and other electric apparatus,"  ELECTRO-MOTORS, LTD., and 
J. Н. Hamitton. March 20th. 

5,821. “Improvements in mercury vapour lamps (electro-thermo-mercury 
vapour lamp)" J. Skwiksky. March 20th. 

5,7221. “Improvements in field systems for continuous-current mctor-electric 
meters and needle instruments.” . W. Busco. (Date applied for 
under Patents Act, 1801, March 2fnd, 1904, being date of application in 
Germany.) March 20th. (Complete.) 

5,829. '*An improved contact-maker for electrical ignition devices and like 
uses.” G. W. BMIN DL. v and S. J. BALE (trading as The Barnstaple Motor Co.) 
and 8. J. Mukr hy. March 20th. 

5,834. ‘Improvements in the windings of electrical machines." SIEMENS 
Bros. & Co., ть. (Siemens-Schuckertwerke G. m. b. H., Germany.) March 20th. 
(Complete.) ° 

5,836. ‘Improvements in or connected with electric glow lamps." L, 
Всноіхівх. (Da‘e applied for under Patents Act, 1901, September 29th, 1904, 
being date of application in Germany.) March 20th. (Complete.) 

5,869. “Improvements in electric train signals." А. W. BYLLIVAN and W. 
ReNsHAW. March 20th. (Complete.) 

5,865. *“ Improvements in the construction of conduits for containing electrio 
cables and wires and other wires, tubes, pipes and the like.” W. HEPWORTH- 
Col. l. iN s. March 20th. 

6,866. Electricallſ operated tubes or bulbs containing rarefied gas or 
vapour.“ F. W.HowortH. (The Moore Electrical Co., United States.) March 
20th. (Complete.) 

5.882. '* Manufacture of lithopones by electrolysis of sulphates or chlorides 
of coda and consecutive production of caustic soda." J. B. Canpat and A 
Canpat. March 20th. 

6.887. * Improvements in the electrolytic manufacture of copper wire, strip 
or the like." 5 О. Cowren-CoL_Es. March 20th. 

5,693. “Improvements in electrically propelled vehicles and permanent way 
-therefor.”” А. Sr. V. В ңхАвү. March 20th. | 

6,696. A magnetic automatic motor." Т. GRAINGER. March 21st. 

6,99. “Improvements in electric metors.“  Magnrng & PLATT, LTD., E. 
Норкіхѕох and J. FinTH. March 2ist. 

5,918. „ Improve ments in electric batteries and in electrolytic processes and 
apparatus.” CHAMBERLAIN & HOOKHAM, LTD., and 8, Н. HoLDEN. March 215. 

5,944. ‘‘Improvements in means for controlling electric circuits.” H, 
LzirNER and R. N. Lucas. March 2186. 

5:776. '" Improved means for regulating compensated series electric motors 
and generators," THE ELLKTRIZITATS ACT-GES. VORMALS W. LAHMEYER & Со, 

(Date applied for under Patents Act, 1901, April 5th, 1904, being date of 
application in Germany.) March 21st. (Complete.) 

5,977. ‘* Improvements in connection with polyphase alternate current 
electrico machines provided with commutators.” In ELEKTRIZITATS ACT.- 
Ges. voRMALs W. LAHMEYER & Co. (Date applied for under Patents Act, 
1901, April 16th, 1904, being date of application in Germany.) March 21st. 
(Complete.) 

5,978. "Improvements in and relating to methods of and apparatus for 
synchronising dynamo-electric machines.” THE BRITISH THomson-Hovuston 
Co., Lrp., Hans S. MEYER and Р. A. Mossay. March 2ist. 

6,979. * Improve ments in articles made of granular material such as brushes 
tor dynamo-electric machines ard in methods of manufacturing the same.“ 
THE Barrien THOMSON -HovsrTOx Co., LTD. (The General Electric Co., United 

States.) March 215%. е T" 
. "Improvements in and relating to alternating curren amo- 
К Де machines.” TRE British Тномвом-Носвтон Co., LTD. (The General 
Electric Co., United States.) March 21st. : 

981. Improvements in and relating to alternating current motors.” HE 

ы 10 rok HOURTOM Co., LID. (The General Electric Co., United 
States.) March 21st. " TR 

982. Improve ments in means for protection against s circuits. HE 

ec ere НОО НОТЕ Со., lup (The General Electric Co., United 
States.) March 2161. 


5,988. “Im ta in and relating to dynamo-electrio machines.” Tax 
British Тномвок-Носетои Co., LTD. (The General Electrio Co, United 
States.) March list. (Complete.) 

5,984. “ Improvements in electrodes adapted for use in electric furnaces,” 
E. F. Price, G, E. Cox and J. G. MagsHALL. Merch Ast. (Complete.) 

6,052. An air suction contact device for stopping printing machines and the 
like by electricity." B. WETzEkL. March And. 

6,053. ‘Improvements connected with electric lampe for illuminating time 
pieces and for other uses. J.C. Vicxzry. March 22nd. 


6,066. Improvementa in or relating to eleetrio clocks." F. Hopz-Joxzs, 


March 22nd. (Complete.) 
6,067. ‘ Improvements relating to dynamo-electric machines." Тик Pre 
. Pont and F. Рош. March nd. 


Dynamo Manuracrurixa Co., LTD., 

6,072. An electric lamp adaptor for oil, gas or other illuminant for motor, 
cycie and other lamps." G. Daverxrorr. March 23nd. 

6,078. ‘‘ Improvements in electrical mercury switches operated by а vehicle 
passing along a railway." Зікмкив Bros. & Co, LTD. (Siemens & Halske 
Ahtien-Gesellschaft, Germany.) March 22nd. (Comp:'ete.) 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these 8 
Thompson & Co., 822, 
tree, 9d. (in stamps). 


ifications may be obtained of Messrs. W. P. 
h Holborn, W.O., and at Liverpool, price, post 


1904. 

ELECTRIC ALTERNATING CURRENT MacHiNES, M. Latour. 92,471. February Ist. 
(Date claimed for patent under Patents Act, 1901, February 2nd, 1908, being 
date of application in France.) 

ELECTRIC, Gas, oR Varoun Lamps. М. 
February Ist. 

APPARATUS FOR Propvcinc OSCILLATORY CURRENTS. P. C. Hewitt. 2,406. 
February let. (Date applied for under Patents Act, 1901, February 9th, 
1903, being date of application in United Sta es.) 

ELECTRICAL Joint Вохкв. W. E. Groves. 2,512. February 2nd. 

Mrans ron RECTIFYING ALTERNATING CURRENTS. E. Weintraub. 2,080. 
February 2nd. (Date claimed for patent under Patents Act, 1901, 
February 2nd, 1903, being date of application in United States.) | 

MACHINES ron MAKING TEMS ron INCANDESCENT Lamps, The British 
Thomson-Houston Co., Ltd. (The General Electrio Co., United States.) 
2,581. February 2nd. i 

TERMINALS FOR ELECTRIC BATTERIES. H. G. Prested. 2,614. February 2nd. 

ELrcrmic CoUPLINGS FOR Arc Lamps AND THE Lire. O. Schaeffer. (Н. 
Bastians & O. Wehrman, Germany.) 2,676. February 8rd. 

Еһкстнс Авс Lamps. The British Thomson-Houston Co., Lid., 4 E. J 
Murphy. 2,715. February 8rd. 

ELECTRIC TELEGRAPHY. В. Gati. 2,784. February 3rd. 

ELECTRO-MOTORS or THE INDUCTION Tyre. F. M. Lewis. 2,990, February 50. 

WATTMETERS. W. du Bois Duddell. 2,948. Febraary 6th. 

CONTROLLERS FOR ELECTRIC MOTORS AND OTHER APPARATUS, 
Todd. 8,000. February 6th. i 

APPARATUR FOR AMALGAMATING AND COATING METALS OR ALLOYS oy METALS 
WITH METALS OR ALLOYS OF METALS BY THE AID ОР ELECTRICITY. 
H. M. W. P. Johnson. 8,057. February 8th. 

SUSPENSION CHAINS FOR ELECTROLIERS, CHANDELIERS, AND THE LIKE. F. T. 
Nash. 8,169. February 91h. 

ELECTRICAL MEASURING INSTRUMENTS AND APPARATUS FOR Usk THEREWITH. 
W. C. Fisher. 8,205. February 9th. 

Fuse Box ror Exectric Castes. W. T. Henley's Telegraph Works Co., Ltd. 
and W. Н. Nichols. 3,316. February 9th. | 
TREMBLERS FOR Evscrric Сїнсштв. W. G. Wilson and Wilson & Pilcher, 
Ltd. 8,236. February 9th. 
ELECTRIC TELEGRAPH APPARATUS. 

February 9th. 

INDUCTION TRANSFORMER FOR WIRELESS TELEGRAPHY RECEIVING BrATI0NS. 
E. Ducretet. 8,244. Feoruary 9th. 

Switcnys ғов ELECTRIC LionriNG. A. P. Lundberg & G. C. Lundberg 
8,328. February 19th. j 

TELEPHONES. J. E. Kingsbury. (Tbe Western Electric Co., United Btates. 
8,481. February 11th. . 


Von Recklinghausen. 3,49. 


G. Laird & J. Р. 


8. G. Brown & A. В. Hardie. 821. 


112 


Vou. LVI. 
ELEOTRICAL REVIEW. 
Vol. LVI.) CONTENTS: April 14, 1908. (No. 1,429. 

. Electricity in Mines 925 .. 593 
Electric Winding Engine of the Tiremande Mine (a, ) 595 
Parliamentary see - Е " & s.. 597 
New Party-Line Telephone Bystem (dus) and s .. 603 
Correspondence... See - .. 605 
Dinner to Mr. T. C. Martin, ‘of New York б 606 

‚ Business Notes eoe es - gis - . 606 
City Notes ... wn ate see ies ve iss 617 
Btocks and Shares ... " s» t i 620 
Share List of Electrical Companies sive ove 621 
Nlectrio Tramway and Railway Traffic Returns 622 
Electricity in Coal Mines ee - 633 
Institution of Electrical Engineers :— 

The Mechanical Construction of Steam Turbines and 

T arbo-Generators (us.) 85 T coe 625 
A New Underground Cable System (Шш) oe .. 628 
Payment for Specifications: Three Points of View 629 
The Ballistic Galvanometer (ius.) sis sé - * 630 
German Central Stations з *. 681 
Three-Phase v. Continuous Currents for u use in Mines .. * 631 
New Patents Applied For ТА 428 - .. 632 
Published Specifications ... 632 

THE 


. 


UNIVERSAL ELECTRICAL DIRECTORY 
1905S һын 


NOW READY. 


- PRICES, POST FREE: 


in Great Britain.. 
British Colonies .. 
U.S.A. (duty free) 
Other Countries 


Order at conceo. 


Н. ALABASTER, GATEHOUSE & CO., 
| A, Ludgate Hill, London, E.C. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1879. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR OOUNTNP, 


OFFIOE :—4, LUDGATE HILL, LONDON, E.O. 


Telegraphic Address: Ax RNA, Lowpow," Code, A BC, 
Telephone No. 988 Holborn; 4495 Central 
ALL Letters should be addressed to the Proprietors, H. Alabaster, Gatehouse ё Es. 


_ ADVERTISEMENT RATES ON APPLICATION. 
The “Electrical Review " is the recognised medium of the Electrical Trades, 
AND HAS 
BY FAR THE LARGEST CIRCULATION 
of any Electrical] Industria] Paper in Great Britain. 


BUBSCRIPTION RATES.— t Bri 

ӨП other countries, per Tear, ^" M Se Fre INE cer Е те 
BIN DING.—BSubscribers' numbers bound, including case, for 4s. eacb volume. 
CABES.—Cloth Cases for Binding oan be had, price 2s. 6d. each; post free 9s. 9d. 
READING CASES, to hold from One to Twenty-six Numbers until] the volume 


is Sapir for Bindin » сап be had from the Publish Price or Free 
by Post (in Great Britain), 68. 6d. ee 7 UT 


FOREIGN AGENTS.— New York: D. Van NOSTRAND, 
: Veuve 
Unter Мы HI Borvmao, 22, Rue de la Banaue Berlin : Thanet a CIE 
VV ndgn), to he made | 
Via бы БИКО, ое, London), to he mad ien 


.APRIL 14, 1905. 


ELECTRICAL REVIEW. 


No. 1,429. 


ELECTRICITY IN MINES. 


IN our issue of February 26th, 1904, we drew attention to 
the report and recommendations of the Committee appointed 
by the Home Office with regard to the use of electricity for 
lighting and power in coal mines. T1 Home Office has now 
issued а set of rules substantially the same as thosé 
mended by the Committee. We reproduce them in this 
issue. | 

These rules, which are sub-divided into 11 sections, and in 
all number 56, are framed with a view to safeguardiug 
against accidents due to electric shock, explosion, or fire. 

As far as electric shock or fire are concerned no farther 
rules are necessary than those which are insisted upon 
already by the Board of Trade and the Fire Insurance 
Companies, and it is consequently only those regulations 
which have to be observed as a safeguard against explosion 
upon which comment may be useful. 

In our article, to which we refer &bove, we drew attention 
to the inadequacy of the Committee's report, inasmuch as 
while certain possible causes of accident were iadicated, no 
strong recommendation as to the best means of averting 


disaster was made, 


Mine installations, like all others, are not always iu the 
hands of competent people, and unless explicit directions 
for the carrying out of the work are laid down, there is a 
considerable amount of uncertainty as to the result. 

It is not necessary for us to point out that fire damp, 
like other explosive gases, is only ignited on а certain high 
temperature being reached, and that the probability of 
accident in the absence of а spark or flame would be com- 
paratively small. It is also true that it is easier and safer 
to suppress the cause than to obviate or minimise the effect. 
A natural consequence is that perfect safety in the use of 
electricity in mines as regards explosions сап only be ensured 
by the use of sparkless machinery. 

Gases, whether explosive or not, have the peculiarity of 
permeating through every niche or crevice, no matter how 
small, and the enclosed motor cannot be made abeolately 
gas proof. 

We hear much about the sparkless commutation of direct 
current machines, but the expression is only one of degree. 
Wherever there is a commutator there is some sparking, and 
one spark is all that is necessary t» explode a gaseous mixture. 

To our mind, semi-enclosed motors with the openings 
covered completely over by a fine gauze network are safer 
than the so-called enclosed motors. The latter are dust 
proof, but not gas proof. 

We would, however, prefer to use motors without sparking 
commutators. Without holding a brief on behalf of induc- 
tion motors, we strongly advocate them for mining operatione. 
Not only are they free from sparking, but they are stronger 
mechanically and better able to stand the rough usage ta 
which mining machinery i is particularly liable. 
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In the transmission of power by alternating currents, 
whether at low pressure or high, there is nothing which 
renders it inferior to direct current, with the single exception 
of the power factor, the only effect of which is to slightly 
increase the cost of the plant. In mining operations, how- 
ever, the first cost of the plant should only receive considera- 
tion after the safety of the miners is secured, and we 
venture to ascert that with alternating current motors worked 
normally, that is to say, not excessively loaded so as to cause 
a burn-out, the chances of an explosion are far less than 
with the beat enclosed direct current motor made. | 

Had the rules, which we are now criticising, insisted upon 
alternating current for power purposes in coal mines, we 
could not have objected. | 

In other respects the rules are carefally and admirably 
drawn np. Diligent and frequent supervision and over- 


_. ----hanling is required, with records of periodic inspections. 


Nothing is left to chance, except the choice of the 
machinery. This is left open, and mine-owners and engineers 
can use their own discretion or indiscretion, provided that 
afterwards certain precautions are taken. 

If explosions are to be avoided, the safest way is to keep 
sparks away from the gas, not to take sparks there, and then 
to endeavour to prevent their customary effect. 

Perhaps, in due course, a supplementary set of rules will 
be forthcoming, in which the “ prevention is better than 
cure " principle will be recognised. 


Postal THE annual conference of the Postal 
Telegraph Clerks. Telegraph Olerks’ Association was held in 
London last week, amongst thoee present at the opening 
of the conference being Sir Albert Rollit and three other 
members of Parliament. The speakers at the meetings found 
no difficulty in explaining what was the duty of the Post- 
master-General in regard to the payment of the staff, or in 


fixing what should be the minimum wages for any member. . 


A certain amount of more or less wild, uncontrolled talk is 
inevitable at such gatherings, but it was hardly to be expected 
that anyone of the political and practical experience of Sir 
Albert Rollit, after making the sensible, if obvious remark, 
that “one of the chief conditions of a good and 

ealthy service was contentment in the service itself 
should follow it with the further statement, “and above all, 
that the first charge upon а surplus revenue was in payment 
properly and reasonably of those who helped to earn it.” 
Such remarks are, of course, followed by “loud applause." 
Are they made for any other purpose? Does the surplus of 
the postal service come from the workers or the public ? 
Would the staff be content to work for half wages if the 
postal rate were reduced from 1d. to 4d.? Members of 
Parliament should be more consistent. Sir Albert Rollit 
is champion of postal servants in one capacity, and director 
of the National Telephone Co. in another capacity. In its 
* Life and Labour" column (for which the editor disclaims 
responsibility), theDaily News asks whether the division of 
the National Telephone “ spoils ” between those who worked 
and those who invested is quite fair? The arguments, of 
course, are incomplete and unsound in either case. Both 
must be judged on commercial lines, free from class pre- 
judices, or cheap efforts at * loud applause." 


Technical Training: AT a meeting of the Association of 

A Teacher's Views. Teachers in Technical Institutes held on 
March 27th at the Regent Street Polytechnic, London, the 
chairman of the Association, Mr. W. J. Lineham, M.I.C.E., 
M.I.M.E., gave an address, from a teacher's point of view, 
on Technical Training. 

Mr, Lineham is so well known to ов, both as a successful 
teacher and as an author whose books are recognised text- 
books in our technical schools, that we are compelled to give 
considerable weight to his opinion on the subject. He says 
that “all education may be approached from four points of 
view—those of (1) the scholar and parent, (2) the teachér, 
(3) the British public generally, and (4) the administrator." 

Will Mr. Lineham forgive us if we cut all these classes 
down to one, viz., the benefit of the scholar, because all the 
others are simply coroliaries ? 


The aim, we take it, of technical éducation, is to produce 
the greatest results in each individual scholar with a mini- 
mum cost to the parent, a minimum trouble to the teacher, 
and & maximum usefulness to the British public generally. 
The administrator is of no account. No doubt Mr. Lineham 
could put his views into similar language, since the results 
to each individual scholar are of paramount importance. 

What we have to consider, then, is the best means of 
benefiting each scholar most. 

We have here to assume, of course, that the seholar has 
some ability and is anxious to learn. Not all scholars are 
anxious to learn, and it may not be out of place to indicate here 
that parents will have done their share of the work if they 
ensure by any means, forcible or otherwise, that their children 
are imbued with a strong desire to acquire knowledge. 

Assuming, then, that the students are in earnest, what ia 
the best way of helping them to obtain a technical, useful 
education, which will enable them to earn their living in any 
branch of induetry which they may choose, and to become 
so efficient as to render a service to the British public, by 
becoming more efficient as regards technique than their 
foreign neighbours ? | 

Everybody now knows that in every pursuit there is a 
theoretical and a practical side, and that to be proficient the 
two must be mixed together in suitable amounts. 

Until recently, it has been the custom to get the com- 
bination in two doses, one practical and the other theo- 
retical, it being a matter of choice which dose was applied 
first, although opinion generally favoured the practical dose 
first, since a primary theoretical dose conduced to indiges- 
tion and want of assimilation of the subsequent practical dose. 

Latterly, opinion has been in the direction of a mere 
intimate intermingling of the doses, and of this there are, 
as Mr. Lineham indicates, the thick and thin sandwiches. 
One must not drive tbe analogy between the digestive organs 
and the mental organs too far, though. there is no doubt a 
great similarity. Our knowledge of the physical organisms 
is much more extended and accurate than is our information 
regarding the mind. Almost without exception we know 
that certain poisons administered in certain domes at certain 
intervals wil produce death, but we cannot predict the 
resulte if information is told—we will not вау imparted, 
because that means told and understood—in certain amounts 
and at certain intervals. The reasons for this are the great 
similarity in the physical constitution of all humau beings, 
and, in general, the great dissimilarity in mental powers. 

We can only talk about the average individual whose 
receptive powers are not of an extraordinary order of merit. 
For such—and here we can speak, like Mr. Lineham, witb 
the authority gained by experience—the thick sandwich has 
the better chance, since there is time for each layer to have 
some effect,and the application can be made under the most : 
favourable circumstances. | 

We are not of opinion that à large practical dose during 
the brightest hours of the day, followed by a small theoretieal 
dose during the weary evening time, will produce good theo- 
retical results. We have seen studente, earnest studenta, killed 
by the overdose, and others dying in a theoretical muddle. 

As Mr. Lineham points out, the thick sandwich system 
is hard to realise, but we are convinced that it is the proper 
one to advocate. 

We have, of course, to consider the object each individual 
student has in view. If he happens to be born of well-to-do 
parents and is destined to become an employer, the thick 
sandwich can profitably have the thicker layer composed of 
theory. An employer should know how to do a thing, and 
be able to easily distinguish between good and bad or 
indifferent work, but he does not need that intimate prac- 
tical knowledge which can only be attained by hard, fre- 
quent, and long practice. 

On the other hand, the prospective skilled artisan should 
have a thick practical layer, with a layer of theory suffi- 
ciently thick to enable him to comprehend the reason for each 
process, во ав to throw intelligence into his work. If he starts 
with a fair equipment of theory, he will add to it as time goes 
on, and fit himself for more responsible positions if his genera 
character merits a position of trust. | 

Education is a great and potent factor, but it avails bul 
little unless accompanied by that all-important factor calle 
character. 
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ELECTRIC WINDING ENGINE OF THE 
TIREMANDE MINE. 


By DR. A. GRADENWITZ, 


] THE winding engine described below was constructed 
by the Elektrizitäts Aktien Gesellschaft, formerly W. 
Lahmeyer & Co., Frankfurt o/M., Germany, and before 
| being installed, was exhibited in working order at the Mining 
! Exhibition held last year in Arras, near Lille, France. . The 
! engine is designed for winding 105 tons of coal per hour, 
from a depth of 400 m., at a speed of 8 m. per second; this 
entails 48 runs per hour, with an effective load of 2,200 kg., =a 
60 seconds hanling time and 15 seconda interval between A ӨЙ 
each two rune, | : yy 

The whole engine has been mounted direct on the winding 
tower (fig. 1) above the pit, at a height of 21 m. from the 
ground. This arrangement was chosen in order to save 
Bpace, and in order to do away with special machine rooms, 
necessitating extensive and costly foundations. The winding 
tower consists mainly of four stays, braced by lattice-work 
girders, so that its feet form a equare of about 9 m. side, the í LF | 
weight of the tower (120 tons) being not much above that of ö = y» | 
the ordinary arrangement. ‘The floor of the engine room is — 00:0: ө-ө:ө:ө: 0:4 
6°7 m. in breadth and 8:6 m. in length, a projecting platform B: 

( (26 x 3 m.) being set apart for the driver, who is able 
to control, from his post, all the measuring instruments, 
checking and safety devices. and working levers (fig. 2). 
Another floor is provided 4:2 m. below the engine-room 

. floor, supporting the guide pulley, as well as the con- 
trolling device for the depth indicator and the controller, the 
latter being enclosed in a glass case, arranged between the 
two floors. 

The winding engine is of the Koepe type, the main 
ш being 4 ш. in diameter. In order to obtain а 

istance of 11 m. between the axes of the cages, the 
guide pulley has been placed 4 m. below the main 
pulley and in the 
same vertical plane, 
the guide pulley 
also being 4 m. in 
diameter. The round 
steel cable is 35 mm. 
in diameter, and the ` 
floors of the two cages 
are connected by a 
balancing cable. 

Each pulley is 
fitted with two 
grooves, one of 
which is used when 
changing the cable. 
The Koepe main 
pulley is mounted on 
a shaft and two bear- 
ings, and is directly 
coupled to two 

ý direct-current motors 
giving an aggregate 
maximum output. of 
500 E. P.; the motors 
being mounted re- 
spectively to the right 
and left of the pulley. 
In order to obtain a 
speed of the cable 
as high as 8 m. per 
second, the motors 
ran at 38 r. p. m. 
during the winding 
operation, and at 19 
r.p.m. during the 
intervals, while in 
the саве of an in- 
spection of the pit 
the speed is reduced 
to 4 r. p. m., corres- | 
ponding to a ‘speed HE $ed | ET | 2 
of cable of only Е Ета. 2.—VerricaL SECTION ОР Үтиртка drin. | бо, 
` J ` + el cile ; ‘ . p " * е А 
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0:25 m. per second. The maximum power required in 
Starting is about 600 H P., falling to 300 н.р. in normal 
working, and to zero during the stoppages. 

In order to avoid any troublesome effecta arising from these 
variations of load on the generating plant, a buffer set has 
been installed in the power station, serving at the same time 
for starting and controlling the engine, and for equalising 


half ite normal value. The excitation of the starting dynamo 
is next reversed, so that its voltage is added to the voltage of 
the line, and the aggregate voltage reaches 1,050, when 
the speed of the cable attains its maximum. 

From the above, it is seen that the regulation is effected 
exclusively in the excitation circuit of the starting dynamo— 
that is to say, in а circuit traversed by а current of trifling 
value. 

The regulator with its resistance (fig. 5) resembles in 
shape a controller, and is fixed on the guide pulley 
floor. It is controlled by the working lever, fitted on the 


Еа, 3.—CommEOT108m8 oF BurrmB BET. 


the load of the power station. This buffer set was con- 
structed according to recent patents of the Lahmeyer Co.; it 
includes a starting dynamo А м (see fig. 8), the so-called 
buffer motor Р and the booster z, these three machines being 
mounted on one shaft, fitted with a fly-wheel s, as shown 
in fig. 4. 

While the winding motors F м are at rest, the starting 
dynamo A M, which is connected in series with the line, 


Fia 5.—REGULATOB AND RESISTANCE. 


Fic. 4.—Burrren Set. 


upper floor, which is connected mechanically to the con- 
troller. 

The booster 2 is connected in series with the buffer motor, 
and inclades a regulator in its excitation circuit, From 
the diagram of connections (fig. 6), it will be seen that if 
the voltage of the booster is added to the voltage of the · line, 
the pressure applied to the terminals of tbe buffer motor 
increases, во that the latter revolves at a higher speed. If, 


Fia. 6.—COMPLETE DiAGRAM OF CONNECTIONS. 


on the other hand, the voltage of the booster is deducted 
from that of the line, the buffer motor must rotate more 
slowly, intermediate speed valnes being obtained by 
adjusting the regulator on the intermediate contact pings 
A variation as high as 30 per cent. is thus obtained in 

speed of the motor, and accordingly in that of the buffer set. 
It will be evident that as the. speed of the set decreases, the 
fly-wheel will assist the central station, whereas whilst the 


produces the same voltage as the main generating plant, but 
in the opposite direction, so that the pressure at the terminals 
of the winding motors is nil. On starting, the excitation 
of the starting dynamo is diminished, thus augmenting 
the pressure at the terminals of the winding motors, во as to 
cause the latter to start. Their speed will increase according 
as the excitation of the starting dynamo is reduced. When 
this becomes zero, the speed of the cable will have reached 


Vol. 56. No. 1,499, APRIL, 14, 1905. | 


THE ELECTRICAL REVIEW. 


597 


‘speed augmenta, the fly-wheel is storing up energy derived 
from the generating station. The regulator (fig. 5) 
is made automatic by the addition of an electro-magnet, 
excited by the main current supplied by the central station ; 
this device is shown in fig. 7. As soon as an increase in 
current strength occurs, the regulator will reduce the speed 
of the buffer set, while in the same way it augmenta the 
speed when the output begins to decrease, Thus the fiy- 


Fia 7.—AvutTomaTic REGULATOR TO CONTROL SPEED OF 
FLYWHBEL. 


wheel energy is utilized to keep the output of the generating 
Station constant, independently of the position of the 
winding motor. 

In order to be able to stop the buffer set, an electro- 
mechanical brake has been provided, working automatically 
in the event of a defect occurring in the buffer set. The big 
brakes of the winding engine are double-shoe brakes, acting 
on the Koepe main pulley, and being generally applied through 
a counterweight. This is lifted by an electro-magnet, which 
is excited more or less strongly under the control of a regu- 
lator inserted into its circuit, and is dependent on a second 
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controlling lever (the brake lever). If the electro-magnet 
fails to work, a hand winch can be used instead up to the 
end of the wind, and until the electro-magnet has been 
repaired. 

A depth indicator, recording the position of the cages, 
serves as a safety apparatus. In order to avoid any slip 
resulting in erroneous reading, it is actuated by the shaft of 
the guide pulley throngh the intermediary of rods and 
conical gears. This apparatus is mechanically connected 
with the starting lever. As the cage approaches the end of 
the haul, the indicator first gives a signal, when the con- 
trolling lever is thrown back automatically, and the brake 
also applied automatically. In case this apparatus were out. 
of order, an electrical safety device ‘is arranged stop the 


cage, This safety device does not break the total current, 
but merely the small current traversing the cores of the 
automatic device, which in turn cuts off the main current 
so as to demagnetise the electro-magnet of the brake 
gear and cause the counterweights of the latter to fall 
own. 

In front of the driver is a third lever, the so-called safety 
lever, the least displacement of which cuta off the current, 
disengaging the counterweight of the brakes, so as to stop 
the machine almost instantaneously. 

In order to preclude any injury to the machine due toa 
too abrupt starting, a set of automatic devices has been pro- 
vided in connection with a time relay, allowing them to work 
only in case the overload lasts too long. 

A Karlik speed meter has also been provided, actuated 
from the main shaft, and tracing the working diagram 
of the machine, which serves as a means of checking its 
behaviour. 

The fluctuations in power supplied to the motors, power 
developed by the motors, and the speed of the latter are 
graphically shown in fig. 8. 

All the parte of the engine have been designed for 
resisting the breaking load of the cables, that is, a load of 
65,000 kg. 

The writer is indebted for the foregoing particulars, as 
well as for the illustrations here reproduced, to the courtesy 
of the Lahmeyer Co., of Frankfort-on-Main. 


PARLIAMENTARY. 


ADMINISTRATIVE County o» Lonpox аир DrerBIOT ELBOTBIO 
Powzn BIL. | 
(Continued from page 560.) . 

Ат the opening of the proceedings on Wednesday last week, Mr. 
Batroun Browns, K.C., said that the competing companies were 
somewhat in doubt as to the exact intention of the promoters. If 
the primary object of the promoters was, as had been stated, the 
supply of electricity in bulk to authorised distributors, he was 
afraid that the opposition had misunderstood it. But he would like 
to know wbat was the exact position of the promoters. Would they 
supply anyone who asked them at a maximum price of 1jd. ? 

The Снлтамли thereupon asked Mr. Browne if he would with- 
draw his opposition if the promoters replied that they would limit 
themselves to the supply of the authorised distributors. 

Mr. BArrova Browne replied that if they did so limit themselves, 
their Bill would not be worth having. 

The CBarBMAN: We must take the Bill as it is, and not merely 
what learned counsel says about it. He again asked Mr. Browne if 
he would cease to oppose. _. 

Mr. Влггоов Browns said that if the promoters would say that 
they would not supply avy trade in the district, he believed that a 
larga number of the petitioners would withdraw. In his opinion 
the clauses ia the Bill would completely nullify the maximum prices 
in the schedule. 

The discussion then dropped, and the heariog of the opposition 
of the Southwark Council was proceeied with. 

Mr. HABBRISON, the borough electrical engineer, was called, and 
said that already there were four competitors in the district 
and they did not want a fifth, He admitted that the present 
te for lighting was higher than the former charge for gas. It 
was lese, he added, than the price paid by the Westminster Oouncil 
to the electric lighting company. 

Mr. Унвкү KNox then mentioned that he appeared for the 
District Oouncils of Ilford, Bromley, Bexley, Beckenham, Dar:- 
ford, Wimbledon, Chiswick, Twickenham, and the Oorporation 
of Gravesend. He proposed to call a witness from each рае 

Mr. AgTHUB P. Sxaw, resident electrical engineer to the Ilford 
Council, said that both the tramwaysand the lighting undertaking 
of that authority were run at a profit. The total number of units 
generated and sold had shown a very great increase sinoe the com- 
mencement. The estimate for the year ending March, 1905, showed 
& total of 2,400,000 units generated. At present they bad 2,090 
consumers for lighting and power, and practizally veg one 
house in six in the district. The works cost per unit sold gone 
down from 1:334. to ld. Witness considered that it was the cost 
of distribution which was the most important item. At the end of 
last year the total number of motors connected was 50 with a horse 

wer of 301. He considered that they supplied about half the 

orse power required in the district. The majority of the motors 
were small. T'he total revenue from power last year was over £1,000, 
but that bore only a small proportion to the energy supplied for 
lighting. The total revenue from the energy supplied both for 
lighting and power purposes was £22,000. The кее de of the 
Oouncil showed a larger profit than the eleotric light undertaking, 
last year's profit being about £4,000. Witness handed in a table 
giving the above figures. | 

Oross-examined by the Hon. J. D. FrrsaunALD, Wrrares was not 
sure that they would have saved an by taking their power | 
from a large power company. He had some experience in 
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America, but was not aware that the American Government had 
issued a return showing which electric railways generated their 
own power and which took their power from a company. 

Mr. J. W. Винтон, clerk to the IHord Council, was also called, and 
submitted a table showing the possible number of consumers of 
power in a number of parishesin Essex. In many of the placesthe 
population was less than one per acre, aud the soil was of a marshy 
nature rendering the districts entirely unsuitable for development 
as residential dis'ricts. P0 i 

Cross-examined by Mr. Hononatus LLovp, K.O., whe suggested 
that there were many si'es on the banks of the river suitable for 
factories, WrrRESS said that he did not consider that the sites coald 
be so ueed, as they were very difficult fo approach, and the land was 
very mafsby. He admitted that there waè at present no power 
supply in the districte. Е 

Mr. MolIunzs, A. M. I. E. E., electrical engineer to the Corporation 
of Gravesend, said that that authority had spent some £12,000 on 
their electrical undertaking, and would sbortly be extending their 
works to meet an increased demand. The works cost last year 
worked out at 1:94d. The chief consumer of power in the district 
was the tramway company. Up to the present the undertaking had 
resulted in a lose, but given time and no competition, they would be 
making a profit. 

Oross-examined : The tramway company were under an sgreement 
to take their supply from the Corporation for all time, subject to 
revision of prices every seven years. The price paid by the tram- 
way company was 2d. per unit fcr the first 180,000, 12d. for the 
next 170,000, and 14d. per unit afterwards. The average price last 
year was 1794. 

Mr. Ремвав, M. I. E. E, resident electrical engineer to the Dart- 
ford Council, was then called, and stated that that Council 
commenced to supply in 1901. The capital outlay np to the present 
had been £36,957. The price charged for the supply of energy was 
24d. for power, and 7d. to 2d. for lighting. The number of power 
consumers was 80. 


Mr. Томтливон LEs, electrical engineer to the borough of Wim- 


bledon, and Mr. Pmiur$ Dawson, for Dartford and Gravesend, 
were also called, the latter Witness putting in tables showing the 
possible cost to the local authorities if they took a supply from the 
promoters. Witness had in each case taken a duplicate main. 
Even if Dartford and Gravesend were supplied by one main, the 
on тоа be greater than the present works cost of those 
authorities. 


Mr. Норвон, chairman of the U. D. C. of Bexley, and chairman of | 


the Tramway Committee of that authority, also gave evidence. 

Mr. Vassy Knox then addressed the Committee, contending that 
under the Bill the purchase clauses with regard to the companies 
now baseable after a certain period by the local authorities, 
would become inoperative. Dealing with the anthorities separately, 


he called the attention of the Committee to the extremely satis- 


factory position of Ilford. He ‘admitted that many of the local 
authorities undertakings showed considerable room for improve- 


ment, but it was to be hoped that by 1910 they would all be in as’ 


satisfactory a position as was Ilford. If the promoters had come to 


seek the powers in 1900 they might have had a case, because 
then the districts in the industrial area were not supplied, but 
now the local authorities had established their unde gs, and 


those undertakings were quite equal to the demand. If generating 
stations were abandoned and a supply taken from the promoters, he 
did not think it would be кпен. “ There was dleo the personal 
note, for the engineer had his own station and was put upon his 
mettle to make it a success. That would be eliminated if he bad 
an a distributing station to superintend. What the promoters 
really wanted to do was to get the Whole of the ares into their own 


hands. Tbe inclusion of the various outside authorities would 


create a new kind of water” London, and in the interests of local 
govern ment that was not desirable. "n 

Mr. R. B. OLEAsB then addressed the Committee on behalf of 
Barking. The district was rapidly growing. For the year 1899- 
1900 the number of units supplied was 127,626, an 
increased uLtil for last year the number was 633,000, which included 
lighting and power. The Council last year acquired a site on the 
river for a new generating station, and when this was erected the 


old station would be used for distributing. ` The Cotricil would be: 


able to supply all the power likely to be demanded.’ He contended 
tbat the competition of the promoters would spell nothing less than 


disaster ; indeed, he would not call it "rug Фр тк, for the promoters. 
elp the manufacturer to 


would be able, in their own words, “to 
re-organise his works,” a pon which the Coumdil did not possess. 

Lord рв гл ZoucHEg: Bu 
facturer plant ? | | 

Mr. Огклвп: No, my Lord; we can only supply energy, though 
we can, and do. give advice te customers. ` m 

Lord DE LA Zodonn: Bat how about tratísforiiing plant? 

Mr. OL nas: That is not n ; we supply direct into the 
works Transforming is one of the disadvantages attaching to the 
promoters’ cas». "n id 

Mr. Сгюлве, in conclusion, compared the promoters’ scheme with 
an octopus which stretched its tentacles all over London and 
Greater London. Aud when it has sucked our life-blood, what 
does it propose to do? It proposes to take our worthless carcase— 
at a price—and what price? Why, at practically old iron price; 
and, по doubt, then we shall be wilting to get rid of it at any 
price." ‘He suggested that the 
supply for lighting, and that the ordinary veto clause shouid be 
inserted in the Bill, if it passed. The local authorities had justified 
their existence as generators of electricity, in spite of the "big 
guns of the Times and the machine guns of the Daily Mail" 

Mr. Влнрввв, on behalf of Telington, having addressed the Com- 
mittee, the hearing adjourned, | d Dr Xa 


r 
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this bad 


t cannot you supply or lend the manu- ` 


rotuoters should not be allowed to 


On Thursday, April 6th, when Counsel fox Kingston-upon-Thames 
addressed the Commi . Raaban HanBIS К.С, briefly 
stated the case for the opposition of the Councils of Ealing and 
Barnes. Не said that both places were outside the industrial area, 
but were within the non - ind ustrial area. The Bill offered them no 
banefit; they offered the Bill no benefit; and there was 2o prese. 
dent for including them in the area of supply. There were no 
factories in the district, and there were covenants probibiting the 
erection of factories. The two railways in the district were the, 
Metropolitan District and the Great Western ; the former genera'ed 
its own supply of energy, and when the latter was electrifiéd it also 
would generate its own supply. If tbe Councils ever wanted a 
supply in bulk they could get it from the two companies at 
their very doors. TP ол 

This concladed the opposition of the local authorities. 

Mr. Влгғосв Bsowns, K. O., reverting to hisetatement made daring 
the previous week, that in all probability a settlement would he 
come to between the promoters and the South Metropolitan Gu 
Co, said that he was sorry to say.that no such agreement had been 
possible. 

The Cuarmman of the Committee again expressed his iatention of 
taking no part in any decision on this point, although he would 
remain in the chair. 

Bir Gzo. Liveszy having been called, the CHarBMAN elicited 
from the Нор. J. D. F.tz zerald that what the promoters really 
wanted to do was to run over the lines of the gas company at 
Greenwich for the purpose of getting the plant to their generating 
station. They would drop the proposed taking of land. 

Mr. BatFoun Browns obj:cted that up to the present moment 
the gas company had been under the impression that the promoters 
wanted to take a piece of land which had been given by Parliament 
to the gas company. The running over the line was the result of 
the working of Mr. Fitsgerald’s fertile imagination during the past 
few minutes. | | 

Mr. FrrzaEBALD: I do not think you ought to say that. 

Mr. Batroun Browne: Very well, I will withdraw everything 
aout your fertile imagination. 

Learned Oounsel went on to say that had the gas company 
known that the taking of the land was not intended they would 
not have gone to the expense of opposing. He considered that his 
clients had been treated very unfairly. 

The opposition of the electric supply companies was then 


` continued. 


Mr. J. Овтоквнгве, director of the North Metropolitan Electric 
Power Supply Co., was called to speak of the progress made by that 
company with the erection of generating stations at Brimsdown and 
Hertford. Part of the company's area would come within the 
‘promoters’ area, that part being the whole of Stoke Newington. 
His company had a contract with the Stoke Newington Oouncil for 
а supply in bulk to the Council, and there were a number of years 
vet to ran. Their opposition would be withdrawn if Stoke 
Newington were strack out of the Bill. : | 

In cross-examination, the Hon. J. D. FirzGEBALD-elicited from 
WrTKESS that it was his opinion that it paid а local authority to 
get asupply from a company, and, | 

Мт. Moon, K C, who had conducted the examination in chief, 
protested that Mr. Fitsgerald was converting witness into a witness 
for the promoters. | | 

The Онлтвмлн said that the Committee wished to get all the 
information possible. ) | 

Mr. Воовв Watxacs, K.O., then addressed the Committee on 
behalf of the Kensington and Notting Hill Companies, asking that 
those districts should be excluded from the Bill, if it passed. 

Mr. BowpzN, managing director and engineer-in-chief of the 
South Metropolitan Electric Supply Oo., was called, and said tbat 
his company had laid over 50 miles of high-tension mains, specially 
for power purposes. With the energy generated by his company it 
was only n to have static transformers, and these compared 
favourably with the rotary converters in the soheme of the 
promoters. 

Major Олврву also gave evidence on behalf of the company. 

Mr. C. P. Врлвкв, chief engineer to the Oounty of London 
Electric Supply Co, said that that company supplied some 23 
sq. miles in the metropolis, the total number of horse-power in motors 
connected with tbe company's mains at the end of last year having 
been 6,055 н р. Orders for 2,000 н.р. had been received this year. 
There were in the area of his company, in all, 671 power consumer, . 
the unite sold last year having been 2,900,000. Іа his company's 
area north of the Thames, tbe horse-power connected per 1,000 
head of the population was 37:2. In the southern area the figure 
was 167. The tendency, nowadays, was for large power-takiog 
companies to remove from London; it was due to the bigh price of 
labour, the cost of land and the high rates and taxes. His company 
had 500 miles of mains laid. 

On Friday, Mr. Spanxs gave further evidence, putting in figures to 
show the increase of consumption for power purposes in the company 6 
area. In 1900, 16 per cent. of the energy they supplied was for power 
last year it had risen to 32 percent, By 1910 they would be supply · 
ing, he anticipated, 75 per cent. of the power in their ares, and by 
that time the percentage of the supply for power would be 45. He 
considered that the Cartis turbines were more suitable for generating 
plant than the large units proposed by the promoters. His compeoy 
had on order several Curtis turbines of 1,500 Kw. capacity. 

Oross-examined by the Hon. J. D. Ёттзоввльр: His compacy 


vol. 56. No. 1,429, APRIL 14, 1905.] 


THE ELECTRICAL REVIEW. 


599 


і 


from се main, he could not get a supply if the company refased to 

The Сналтвман remarked that the Committee had been under the 
ыен that the companies were bound to supply anyone їп their 
district. 

Mr. Вагуосв Browns, K.C., explained that if two consumers 
required a main to be lsid to within 50 yards of their premises, the 
company would be compelled to lay it, providing that the two con- 
samers were willing to pay 20 per cent. of the cost of the laying of 
the main. In cross-examination, witness said that 20 per cent. was 
generally taken out ia the supply. 

Mr. Ruxwiox, secretary to the Oounty of London Oo., said that 
the company had expended £1,500,000. Their borrowing powers 
were £800,000, and of that sum £756,666 had been paid ap. 


Witness. produced a number of the canvassing books of the company 


iu support of his statement that the company had pushed their 
business. They also gave motors to small consamers with the 
object of educating them to the use of electric power. 

Mr. FITZGERALD in cross-examining witness, remarked that his 
company seemed to have canvassed very successfully, as they had 
succeeded in getting quite a number of consumers to take power at 
2d. per unit. 

Mr. Baroun Browns, K.O., addressing the Oommittes for the 
` opposing companies, said the Bill sinned against the whole of the 
past legislation on the subject. The case had bsen launched against 
his clients iby the promoters making certain allegations against the 
London companies. Та order to meet that, they had shown the 
very large capital that had been expended by the London companies 
to provide for and meet the wishes of the public. They had tried 
aleo to show that the provision they had made was sufficient to 
meet all the public demands, not only for lighting with which they 
began, but for power which they had bsen caltivating recently. Ia 
fact, they had shown their ability to meet all demands 
with one exception—vis., traction. There was a difficulty 
in supplying power for traction in that a company could 
not supply power for use outside its district, and, as his Lordship 
would remember; in several of the Power Bills power was given to 
supply power outside for the use of railways and canals aad things 
of that sort. When the Committee came to deal with the Bills of 
the companies, they would see that in this respect the London 
companies were seeking further powers to supply outeide their 
present areas. 

Tbe CHAIRMAN: You are speaking for the companies, and not for 
the local authorities ? | 

Mr. BALFOUR Browse said he was speaking only for the com- 
panies, but he would say that both the companies and the local 
authorities were practically confined to their areas. He felt that 
the attack made on the companies as to the way they had done 
their business was a silly attack, but still they had met it. They 
had ever regarded the fature of their companies as dependent on 
the power load, and it was that which the Administrative Оо. was 
going to take away from them. They had also given evidence that, 
under similar conditions, and with an equally good load, the present 
companies could do everything the promoters could do. In their 
own districts they were in a much better position to supply power 
than the Administrative Co. By far the largest amount of the expense 
of the London companies had been in relation to distribution. 
Both іа local authorities’ districts and the companies’ areas their 
generating stations were in the midst of the district, and 
therefore they considered they were in a more favourable 
position to supply power at a cheap rate. He would ask 
the Committee to remember first that competition should 
be fair, and he thought it had been shown that the competi- 
tion of the promoters with the present companies as they 

were regulated at the present. time would be unfair. His learned 

friend seemed to be under the impression that the company would 
be bound to supply everybody in this huge area at the maximum 
"price of 14d. per unit. That was not the case, and he ventured to 
say that it never was the intention of the promoters. He said 
further that it was impossible for it to be done. Не would give an 
example. Suppose he werea consumer in the West Ead of London 
and he asked them to supply him with electricity at 144. per unit 
when it would cost probably £30,000 to lay the main, would they 
doit? Ofcourse they would want a guarantee. If he was а con- 
sumer wanting power for his works and was next door to their 
generating station, he could no doubt demand it at 14d., but to tell 
bim that the company would supply him if he went five miles off 
at the same price was a thing he could not believe. That was why 
the promoters said: If you want а supply you must enter into an 
agreement, and if we cannot agree it must be settled by arbitration." 
That, of course, was a busioess arrangement, and he did not, and 
could not, complain of it on the ground of pure business, but was 
that putting themselves in the same position as the present 
companies ? 

The Онатвмлн: They say they are pre to do so. | 

Mr. Browne said they could not до it, and if the Committee laid 
clauses on the promoters to do во, he would guarantee to say they 
could not do it. He did not say that the guarantee clause from the 
promoters’ point of view was unreasonable, but it was evident from 
what his Lordship had just said— 

The CHAIBMAN: I am merely repeating their worde. Do not take 
it that anything I say expresees an opinion. If you do you will go 
wrong. 

Mr Browse said the words might be taken to mean that the 


promoters could put themselves under those conditions, but he 


challenged his learned friend to say that they did. Ifthe promoters 
were granted a fresh area compulsorily the Bill would go no 
further. On tbe otber band, if the promoters did not have a com- 
pec ares, and only supplied on terms of arbitration under 

. 52 and 56, then they would be competing with tbe other com- 


panies under unfair conditions. The present companies were bound 
to supply to everybody in the compulsory ares, and to extend their 
mains on the request of two consumers upon а 20 per cent. guarantee 
for two years. Bat the promoters were bound to do nothing of the 
sort. 'Taey demanded, first, to have a guarantee of 20 per cent. 
for seven years; and, secondly, not only 20 per cent. on the cost of 
the mains, but also on tbe cost of any new works they had to put 
up at the generating station. He was not saying that was not 
reasonable, but it was not what they were leading the Committee to 
believe, that they were going to "iod exactly as the present com- 
nies were. Then, again, he would ask the Committee to remem- 
er that every one of the companies fell into the hands of the local 
authorities in 26 years, and теѓ the promoters were seeking powers 
in perpetuity. His companies were bound to lay by a sinking fand 
to replace their capital, but the promoters would have nothing to 
lay by. But these were disabilities which had been placed upon 
the present companies by Parliament. Companies could not oom- 
bine either with one another or with local authorities, but what 
were the promoters? They were a huge combine to begin with, 
and that was an absolute departure from the principle that local 
wants should be locally dealt witb, and that there should be no 
trust formed to the detriment of the consumers. Mr. Ferranti said 
he would have a monopoly, but added that it would be a monopoly 
of cheapness. That was aiways the sentiment in the mouths of 
monopoliste, but it ended in a monopoly of dearness. In examining 
опе of the witnesses, he used the expression that the Bill was a 
breach of the bargain, and the Cheirman asked him what he meant. 
He said distinctly that if Parliament passed this Bill it would be a 
breach of the Parliamentary bargain under which London companies . 
held their position that day—a bargain carefully considered, solemnly 
entered intoand ratified by Parliament. The first Electric Lighting Act 
wasin 1882, and it was enacted that a company should have a conces- 
sion of 21 years, and that at the end of that time the undertaking . 
should pass into the hands of the local authority. It was soon 
discovered that capital coald not be raised under such conditions, 
and accordingly, in 1888, Parliament reconsidered the whole matter, 
aud the Bill which was presented to Parliament provided that the 
company should, at the end of 42 years, receive compsnsation nof 
only for the plant, but for goodwill, When the matter was bafore 
Parliament, however, in order to get -the Bill passed the companies 
withdrew the words as to good will, and left the words as they were 
in the Act. Mr. Browne proceeded to quote from a number of speeches 
made by Lord Tharloe, Lord Herscbell and others on the matter 
when it was before Parliament, and said the obvious intention was 
to give the companies a monopoly for 42 years in order to get the 
public to subscribe the money. Now the Committee were asked to 
take away that security. He contended that cheapness was not 
everything, and that good faith was something, and asked the 
Committee not to depart from the principle of legislation under 
which people were induced to subscribe their money to provide 
London with electric light. Proceeding to deal with the inquiry 
by Major Marindin on behalf of the Board of Trade, on which 
London was portioned out to the different companies, he submitted 
that the principle laid down was that of no competition, and in a 
number of cases the Board of Trade would not allow the local 
authority to come in unless they purchased the undertaking of the 
existing company. 

The OnarBMAN pointed out that a good many of the companies 
were competing in the same districts, and some members of the 
Committee could not quite see where the monopoly existed. 

Mr. Browne said that it was owing to the adoption of a new 
system. The old companies used the alternating current system, 
and new companies asked to come in with the continuous system. He 
admitted that competition did exist, but it was allowed as the com- 
petition of different systems. The Oharing Cross Co. was allowed 
to go into the City to supply a different system. 

The CHAIBMAN: You say these companies came in to furnish 
current of a different sort ? 

Mr. Browns: So far as I know in every case. S 

The OHat8MAN: They were only admitted on that principle ? 

Mr. Browne: Les, but they have cbanged their current now. 

The Онлтвмак: Is it due to that fact only that competition now 
takes place in these different districte? | 

Mr. Browne: So far as I kaow, to that fact only. 

The CHAIBMAN: Is it not rather surprising that if the second 
company was only admitted because it supplied a different sort of 
current, that when it changed the original company should not have . 
objected ? _ | 

Mr. Browns: You cannot object after an Act of Parliament is 
passed. 

The Снлтвмлн: Bat it did not istipulate what current should be 
supplied ? 

Mr, BRowNE: It did. The new company came in, and the old 
company changed to meet the new state of things. 

The CuarBMAm: There are some districts in which three com- 
panies are supplying? 

Mr. Browne seid there were very few districts in which three 
companies were supplying, and he did not know how they came in. 
With regard to thís particular Bill, he would point out that London 
was unique in many respecta, and the Power Bills which had ben 
quoted had nothing to do with the matter at all. In the case of a 
number of Power Bills there were no proposals to include the 
districts of great local authorities. In the Lancashire Bill Man- 
chester was left out, and in the Olyde Bill Glasgow was left out. It 
was true that in the Somersetshire Bill Bristol was iucluded, but 
there was no case where & power company had, against the will of 
а company, got competitive powers. It was true that power com- 
panies had been let in where there were corporatione, bat corpora- 
tions were only for lighting, and bad go right to supply 
manufacturers. 
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The Онлтвмак: Then you see no obj:ction to Mr. Fitsgerald 
going into ths districts of local authorities ? 

Mr. Browns: They must look after themselves. I do say there 
isa great distinction, for they are there in perpetuity, and they 
come in as lighting authorities. 

Lord Roß unr Окси, K.G.: I do not admit that. 

The CHaraman: You must be smarting under this. 

Mr. Browne said the case of the promoters was built up on 
hypothesis, and he submitted that no case had been made out of 
public interest or public necessity, and he asked the Com nittee not 
to allow the Bill to proceed. 

Mr. FrrzaERALP, K.O., in reply, said the proposal before the 
Committee was the only proper way of dealing with the supply of 
electricity to the county of London and adjoining districts, and it 
was only in some way like this that they could ensure to the 
consumers of electricity in London thet cheap supply of power 
which was necessary to enable the manufacturing interests to be put 
on & par with their rivals whether in this country or ab:oad. It 
was only in some way like this that they could ensure that the 
London consumer generally was supplied with cheap electricity 
that he ought to get, and by which they could remove London from 
the reproach of having dearer electricity, notwithstanding its 
8185, than any other large town in the United Kingdom. Criticism 


against the framework of the Bill had been directed mainly by Mr. 


Neville and Mr. Balfour Browne. Mr. Neville had said that the 
Bill was wholly unreasonable, and that its provisions were-wholly 
illusory, but Mr. Browne had admitted that from the promoter's 
point ot view the provisions were reasonable enough. In fact, Mr. 
Browne was in charge of the next Bill on the list (East London and 
Lower Thames Bill) which had exactly similar provisions. Mr. 
Neville approached the В 11 as if the provisions were entirely 
novel, and with an entire disregard of what the Parliamentary history 
of the question was, and he seemed oblivious of the fact that the 
provisions contained in the Bill were not devised by the promoters, 
particularly with regard to the provisions dealing with price. 
Mr. Neville had criticised and characterised them аз a mere sham. 
But this was not the case. The provisions were framed not by the pro- 
moters but with the greatest care by a Parliamentary Committee ap- 
pointed for the purpose and with the assistance of the Board of Trade. 
These provisions which had been so commented upon were settled 
by Sir James Kiteon’s Committee, and were approved by the House 


of Lords, and bad since been followed ia every сазе in which a 


Power Bill was passed. Now Clause 48 of the Bill dealt with the 
supply of energy within the districts of authorised undertakers, and 
it said: Energy shall not be supplied under this Act by the com- 
pany except to authorised undertakers or to the proprietors or 
trustees of any railway, tramway or waterworke, or of any dock, 
cans] or navigation or any Government department, or to any 
persons whose installation exceeds 500 н р. in any area being at the 
passing of this Act the area of sopp!y of any authorised distri- 
butors except with the consent of those distributors, but that con- 
sent shall not be unreasonably withheld. If any question arises 
whether that consent is anreasonably withheld, that question shall 
be determined by the Board of Trade. The consent shall be deemed 
to be unreasonably withheld if the authorised distributors are not 
willing and in a position to give the requisite supply upon reasonable 
terms and within a reasonable time, aud in considering what are 
reasonable terms and what is a reasonable time, the B of Trade 
shall, amongst other things, have regard to the terms upon which, 
aud th» time within which, the company are willing and in a position 
to give the supply." It was said that thet clause was no pro- 
tection to the authorised undertaker, aud it was argued that if 
the) promoters offered to come into a district and supply 
at jd. per ut, then the Bard of Trade would have 
to let them into the district of either a company or a local 
authority if the existing company or local authority was unable to 
supply at that rate. 
petent for the Board of Trade to say the offer of the power company 
was not a bond fide one, and refuse their consent. Criticisms of the 
kind had been made in other cases. They were made in the 
Somersetshire Bil] with reference to Bristol, and the Oommittee 
who heard the Bill were so impressed with the argument that they 
intimated, in giving their decision and passing the preamble of the 
Bill, that some addition should be made to the clause for the 
purpose of preventing anything of that kind being done. The 
following morning a representative of the Board of Trade attended 
the Committee and produced a new sub-clause as follows: In dis- 
pensing with any consent under this section, the Board of Trade 
may impose upon the company such terms and conditions аз they 
may think necessary for tbe protection of the authorised distributors 
and snch terms and conditions may at any time be enforced by the 
authorised distributors in any court of common jurisdiction." 

The CBA18MAN: Did those words йаа their way into the Aot 

Mr. FrrzaEBALD: The Committee rejscted them, but if you have 
any doubt, I have not the slightest obj action to accepting the 
words. 

The CHaAIBMAN : Would you accept the clause if it read like this: 
The consent shall be deemed unreasonably withheld if the autho- 
rised distributora are not willing and in a position to give the 
requisite supply upon reasonable terms and within a reasonable 
time. 

Mr. FirzGgBALD: I would like to consider that. 

Tbe CHAIBMAN: If ever we reach this clause, we can argue about 
that. 

Mr. Firze &RALD said he then came to clause 50, which dealt with 
supply to authorised undertakers, and his learned friends had dealt 
with thisclause as if it applied to the supply to ordinary users. 
It was the third paragraph of the clause which was brought into ques- 
tion, viz, "Every authorised undertaker requiring a supply of 
energy shall enter jnto a written contract with the company (if 


. such terme as in the case of a dispute shall be fixed by 


But under the clause it would be quite com - 


required by them to do so) to continue to receive and pay for 
А ly of energy for a period of at least seven years 
of such an amount that the payment to be made for the 
same shall not be less than £20 per cent. per annum on the out- 
lay (excluding expenditure on generating plant and any electric 
line then in пзе) incurred by the company in making provision for 
such supply.” What that meant was this: If an authorised under- 
taker asked to be supplied he must guarantse that he would take 
а supply for seven years which would be equivalent at the mari- 
mum price to 20 per cent. on the outlay. It was not 20 per cent. 
on the capital outlay, but 20 per cent. on the necessary expenditure 
in giving him a supply. If the ring main was passing through the 
district of an authorised distributor this expenditure would be what 
was sufficient to connect the ring main with th; station where the 
authorised undertaker would take his supply, and that expenditure 
might be £100 or £500, according to the distance, and 20 per csat. 
on that would be a nominal eum. A case might, of course, arise on 
the fringe of the district where it might be necessary to spend 
£5,000 or £10,000 on giving the supply, and in such a case it was 
perfectly reasonable that a contract should bs made. The 2) per 
cent. on £10,000 would be £2,000, and supposing the price of the 
energy was 14, per anit, it meant 430,000 unite per annum. It 
would certainly be unreasonable for any compauy to be forced to lay 
down mains for the supply of a particular consumer, and 
more particularily for the supply of a large consumer, without 
апу security that the consumer would take any supply at all, 
He understood that one of tbe conditions offered by the Metro- 
politan Electric Supply Co. to the Marylebone Borough Council 
was to take a supply for 26 years. Then clause 52 read, “ The com- 
pany shall give a supply of enesgy to any person other than an 
authorised undertaker, upon that person entering into a binding 
contract to continue to receive and pay for a supply of energy upon 
such terms and conditions as, failing agreement, shall be fixed by a 
single arbitrator appointed by the Board of Trade, aud in fixing 
such terms and conditions, including a minimum annual sum to be 
paid to the company, the arbitrator sball bave regard to the 
following amongat other considerations." That was an absolute 
obligation, for the matters which the arbitrator was to bave regard 
to were the period for which the customer was prepared to bind 
himself: the amount of energy required and the hours during wbi:h 
the company could be ca'led upon to supply; tbe capital expendi- 
ture in connection with the supply; and how far capital expended 
in connection with such supply might become unproductive to the 
сошралу upon the discontinuance of such supply. 

The CHAtRMAN : Tbe impreision on my mind is that there is an 
obligation to supply but upon terms, and of course the:e t:rms may 
be such terms that the man cannot take a supply. That does not 
say there is no obligation to supply, but simply that he is not 
tempted by tbe terms. PX 

Mr. FrrzagBALD said it was an absolute obligation to sepply on 
the arbitrator. 

Mr. Batrour Browns: We do not say there is no obligation, bat 
that there is no obligation to supply at 144 

Mr. FrrzGBBALD said that with regard to the terms set forth in 
provisional orders, the promoters did not attach any importance to 
what was contained in the ordinary form of a provisional order, and 
wha’ was contained in Clause 52 of the Bill, and they were quite 
willing to come under the same terms. 

On Monday, Lord Camperdown’s Committee continued their hear- 
ing of the cass. 

Mr. Firza*BALD, K. O., continuing his address, eaid that Olauses 
50 and 52 were clauses settled by Sir J. Kiteon's Committee and 
had been inserted since that time in most of the Power Bille, which 
authorised the supply of electricity in bulk and detail. The пе 
clause was Clause 53, which was commonly known as the stand-by 
clause. Mr. Neville commented on this clause at considerable 
length, and he said he had some difficulty in discovering the trae 
inwardness of it, and he came to the conclusion that the object of 
the clause was to enable the promoters to charg; twice over. The 
clause was the verbatim clause introduced in the Government Bill 
of last year for the revision of the Electric Lighting Acts, and this 
would be applicable to all electrical undertakers. That ВІ was 
seat to a Select Committee of the House of Lords. Bafore that 
Committee every company and local authority was represented and 
agreed to the clause. 

The CHAIRMAN said that Mr. Neville's point appeared to Ъз this. 
If he looked at the second schedale, the charge to be made to any 
consumer should not exceed 14d. per unit. Apparently, Mr. Neville 
maintained that “any consumer” ought to be maie quite distinct 
aud different to a person with a separate supply. 

Mr. FirzGERALD said that the meaning of the clause was this. 
A man had a separate supply and wanted more. A minimum price 
was fixed and the man could take that out іп electricity if he liked. 
It the man did not do this he would have to pay for the stand-by 
which relieved him of the necessity of putting up further plant. It 
was agrievancs felt by all electrical suppliers that they had to 
supply a person who bad already a supply of his own, and he might 
use very little. 

Mr. Ram, К.О, said, with regard to Clause 50, in the case of 
almost every Bill the words “ Аб à price not exceeding the prices 
stated in the second schedule annexed to this Act” appeared. Не 
read from the Lancishire Bill, and there were many other Bills 
which contained the words. It was Sic Jas. Kiteon’s form, bui 
the words were absent from this Bill Mr. Neville's contention 
was that the omission of the words was vital. 

Mr. FirzaBBALD said he did not see that the omission of these 
words made the least difference. They were not found in the clause 
dealing with the supply to an ordinary consamer. Нз had Bec. 40 
of the South Wales Electrical Power Bill dealing with supply fo 
an ordinary consumer, and it did not contain these words. 
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The Снлтвман: Have уоп any objection to putting them іп? 

Mr. FrrzauBALD: Not in the least. 
nis CHAIRMAN: Then if we reach that clause, we will put 

em in. 

Mr. FrrzozRALD said that Вес. 56 was an important one, as it 
dealt with maximum prices. What he said about еве maximum 
prices was that they were prices intended to be operative, and 
which the consumer was entitled to have the benefit of. The 
maximum price must of necessity be fixed to meet the most un- 
favourable case against the company, and accordingly in the frst 
portion of the schedu'e they had taken 14d. per unit to meet the 
most unfavourable case. That was the case of a man merely 
taking a apply of one or two hoars a day, and that 
man would enabled to take a supply at lid. a 
unit. From the evidence they had before them, he did not 
think that they would find any company supplying at that 
rate. But it went further, because the next section gave a power 
user the opportunity, if he liked, of availing bimself of this sectior. 
It said: "The consumer shall, if required by the company, make 
such charge by way of a fixed sum per quarter not exceeding £1 
per quarter per kilowatt of the maximum power r: quired to be 
supplied, and in addition a sum not exceeding $d. per unit for all 
units supplied to such consumer." If the user was takirg a supply 
for three hours a day, that would be the cheapest way for bim to 
take it, and he would show then how it would workout. They had 
in their mind, no doubt, that the Board of Trade unit was a kilo- 
watt hour. A consumer of one kilowatt for eight hours a day 
would use eight units per day, or, excluding Sunday, 48 units per 
week, or 624 units per quarter. Under Sections 1 and 2, of theschedule, 
624 units would work out at a total charge of £2 6s., or under (Һа 
ofa penny. If instead of eight hours Le was using the supply for 
16 hours, the price per unit would be very much decreased. If they 
looked at Clause 57 of the Bill which was the sliding scale, they 

would see it said: "If in any year the average prece per 
unif obtained by the company for energy supplied by 
them, throughout the area of supply, is less than 14. per unit, 
the dividend which the company is authori«d to pay 
in that year may be increased in the ratio of { per cent.,” and so on. 
The effect of that olause was this: If they charged an all-round 
price of 13d. per unit, their dividend would fall to 4 per cent., and 
if they charged an all-round average price of 13d., which was their 
maximum, they oonld receive no dividend at all, and therefore 
they bad in the provisions of the Bill the most absolute security, for 
equitable charges would be made, because unless they got a charge 
which wae, at the least, ld. all round, they auld not get 
their standard dividend. In addition there was a provision in 
Clause 61 as to а revision of prices. The only other clause to refer 
to was Olause 69, which, from the comments made, would appear to 
bave been inserted with some Machiavellian design to do away with 
the companies in London. It was a clause which was found in 
some shape or form in five or six of the Power Bills, and in the 
identical shape in two or three Bills, and the object was this: There 
were in London a certain number of lccal :uthorities who were 
bi fg on their undertakings at a loss, and there were one or two 
companics in the outlying parts of the district who were also 
working at а lose, or nearly at а loss. It was possible in such cases 
that the undertakers would be willing to transfer their undertaking to 
the Power Co. by agreement, and this clause would allow them to 
take over the Orders and carry the undertakings ор, But it could 
only bedone by agreement and with the consent of the Boardof Trade, 
and therefore he should have thought it waea perfectly barmlessclause, 
It was not, however, a clause to which the promoters of the Bill 
attached very great importance, and if the Committee thought 
there was any hidden danger in it, they could strike it out of the 
Bil. Now 16 had been suggested that because the power of 
urchase by some local authority—he did not kn. w whether by the 
London County Council or a combination of Bcrough Councils— 
was not inserted in the Bill, it was unfair to existing companies and 
local authorities, but really there must be some finality in such 
matters. When the matter of supply in bulk was first raised, it was 
referred to a Joint Committee presided over by Lord Cross, 
and that Ocmmittee reported against the pi rcbase of power com- 
panics by local auth~rities. | 

The CHAHMAN : I may ssy with regard to this particular point 

of making large power companies purohaseabie by a local authority, 
` the Committee bave no intention of departing from the recom- 
mendations of Lord Oross's Committee, so that you need not argue 
that point. 

Mr. FITZGERALD taid it was quite true that the existing com- 
panies’ undertakings were purchaseable at the end of 42 years, and 
that unless they kept their generating stations going they would get 
nothing fri m the purchasing local authorities. It would be a matter 
for the individual companies to consider what was most advar- 
tageous to them—-either to keep up their stations сг to ts ke a supply 
from the Power Oo. and get increased dividends now. he 
directors of thcse companies would, of course, act on con mercial prin- 
ciples, and if they found that they could get their electricity cheaper 
by taking it from the company, of course they would do so. This 
Bill would not alter their position in one iota. Bat the lccal autho- 
rities in dealing with this matter, throrgh Mr. Blennerhasset, 
pursued a different argument. 

The CHAIBMAN pointed out that the argument of the companies 
was а n uch stronger and larger one, than that of tLe mere scrappirg 
of their stations. The main contention of Mr. Balfour Browne was 
tbat it would be & great hardship to them that, having been given 
42 years only by Parliament, they wculd be competed with by 
another compeny, which would come in under entirely different 
conditions. 

Mr. FrrzaERALD said he was going to deal with the whole 
point of competition. What he was sayirg now was that the 


scrapping of stations was a matter entirely in the hands of the 
directors to do what they thought best, and they would not do it if 
it was not pre fltable. Of course, in the event of purchase of the 
existing company by the local authority, the power company which 
might be supplying the existing company would not be so foolish as 
to refuse to supply the purchasing local authority at the same rate. 
Then it was said that the Bill was contrary to precedent айй con- 
trary to all previous legislation on this subject, and it was sug- 
gested that in ‹ тегу previous case, with the exception of Bristol, 
the local authority or compar y objecting to a Power Bill had been 
cut out of the Act. What created a Parliamentary precedent was 
where the opposing parties came before a Committee, and, after 
hearing both sides, the Committee gave a decision. Where the 
parties had agreed outside and came before a Committee and pre- 
sented а Bill agreed ороп, no Parliamentary precedent could be 
said to have been created. Where the matter had been fought out, 
it would be found that the weight of precedent was in favour of 
inclusion. In the South Wales Bill, Swanses, Cardiff and Newport 
were incladed by the House of Commons Committee, bat before the 
Bill got to the House of Lords, the parti: в agreed to leave these 
towns out. In the Clevelandand Durham Bill, Committees of both 
Houses included Darlington, Stockton, Middlesbrough and East 
Hartlepool. In the Somersetshire Bill, Bristol and Bath were 
inoluded. Against the:e three cases the only case in which the 
matter was fought out was tbe Clyde Bill, and Partick was struck 
out. Mr. Balfour Browne contended that in 1888, Parliamentary 
bargain was made by which the companies shculd get orders for 
42 years without competition, and that it would be a breach of this 
bargain if this Bill was passed. Bat the very first section of the 
гоне Lighting Act of 1888 undoubtedly contemplated com- 
petition. 

Mr. Browns: I said that Claure 1 only allowed persons to cone 
in on the same terms. 

Mr. FrrzGERALD said it would be an extraordinary thing to 
infer a Parliamentary bargain from an Act, which stated distinotly 
that there should be no monopoly. Asa matter of fact, there was 
competition in a great many districts of London. Bir Francis 
Marindin's report had been quoted, but all he said was that it was 
not advisable to grant more than two orders in a district, and that 
it would be better to allow one alternating and one continuous 
supply as one of the systems was better for motors. If Mr. Browne 
was right in his argument that competition was only to be allowed 
where there was a different system, then he would say that the 
system his company would sapply on was the three-phase, and 
there was no company or local authority at present supplying in 
that way. If his friend's view was correct that was the end of 
the matter. 

Mr. Browse: The County of London has a two-phase supply con- 
vertible to the three-phase by a transformer. 

Mr. Freeman: St. Pancras bas the three-phase. i 

Mr. FrrzGEBALD said he thought the Committee wonld see how 
absurd was the contention, that allowing the aiternating and con- 
tinuous systems was not competition. To deal with the whole 
question of competition between this company and the existing 
ocmpany, he would point out that with regard to the bulk of the 
companies the promoters would not compete at all, and with regard 
to the four companies in the industrial ares, it was a competition 
for 8 per cent. of their existirg business. Certainly that did not 
justify the use of tbe expression that this was an attempt to crush 
these com s out of existence. It was nothing of the sort. 
There would be competition, but it would be for business which the 
companies had not so far acquired, and which so long as they 
carried on their undertakings on the present lines, they never could 
acquire. Mr. Lewis Coward bad addres:ed the Oommittee on behalf 
of the London C: nnty Council, and the suggestion running through 
his 1 5 — was that the County Council, but for the intervention of 
the Government, would have brought in a Bill making them the 
purchasing authority, and that apparently the Government was con- 
sidering the advisability of bringing in a Bill with the вате object. 
Bat there was not a tittle of evidence to support such a statement, 
and what Mr. Coward was referring to was undoubtedly the Bill 
which the Government brought in and carried, to deal with the 
overlapping of areas caused by the creation of the Borough Councils. 
The case for his Bill was that owing to the density of population, 
London could be supplied with electricity cbeaper than any other 
district, but this could only be done by taking advantege of the 
economic system of concentration in the generation of electricity, 
for magnitude was the important factor in the economy of producing 
electricity. In this case he thought the interests of the рхо had 
been somewhat lost sight of. The Oommittee had been hearing of 
the grievances, and apprebended loses of companies and local 
authorities, but he took it that the evidence conclusively showed 
that if the manufacturers of L-ndon were to get а cheap supply of 
electricity, they must get it in some other way, than they were ab‘e 
to get it at the present time. They found that with the exception 
of two local authorities, the aversge rate of supply was 2d. per unit, 
and 16 was absolutely impossible to get a manufacturer of any sise 
to take energy at that rate. 

The CHAIBMAN: The opponents say although they are supplying 


at 2d. now, they have reduced their prices, and see their way to 


reduce it to ld. They have also pointed out that they have 
facilities for increasing their generating stations and extending their 
works generally. 

Mr. FrrzaunBALD said the County of London Electric Supply Co, 
who had pushed power supply more than any other company, 
showed that their aver бе price was 2d. The question for the 
Committee to decide, was whether, if London was to have a cheap 
supply of electricity, it was more likely to get it from the 

romoters or from the existing companies. In the case of the 
ocal authorities, they found that actual losses were shown by West 


602 


. THE ELECTRICAL REVIEW. 


(Vol. 56. No. 1,499, Арап, 14, 1905. 


Ham, Fulham, and Battersea, and in other cases where there was a 
profit, it was arrived at by charging themselves an excessive price for 
electric lighting. In tbe case of Southwark, the local authority was 
supplying iteelf with electric light at 24d. per unit, and refused 
‘to take it from a company at 14, per unit. If business was 
carried on in that way, of course they could show a profit. As to 
‘the companies, six of the most important in the West End would 
not be touched by the promoters at all, except that they might 
prefer to take a supply from his company. So faras the manufac- 
turers were concerned, what could be done on the Tyne could be 
done on the Thames; and there were a number of their large 
railway companies who would be compelled before long to electrify 
their suburban lines, and who would doubtless be glad to take a 
supply of current. With regard to the statement that the Bill 
would create a huge trust, he denied that it would do anything of 
the kind, and it was open to the Committee to pass another Bill or 
all the Bilis if they pleased. He did not ask the Committee to do 
that, but if they did he would not be afraid. The promoters were 
men of financial stability, and in the interests of London he asked 
that the Bill ehould be allowed to proceed. 
This concluded the hearing of the Bil), and the Committee 
reterved their decision. 
It has been decided that the Committee shall not sit again uctil 
May 9th, when the case of the East London and Lower Thames 
Electric Power Co. will be opened. 


RBoxpDA Tramways. 


On the 6:h, 7th and 10th inet. Sie L. M'Iver's Belect Committee 
of the House of Commons was engaged in the consideration of the 
Rhondda Urban District Council Bill, which, in Clauses 8, 9 and 
10, asked that the powers granted in the Act сї 1902 for the com- 
pulsory purchase of land for tramway purposes, widening of street, 
&c., should be extended for three years; that the period limited 
for the construction of tramways should be extended for three 
years; and that, notwithstanding anything contained in Sec. 20 of 
the Act of 1902, if the Council entered into an agreement with any 
company for the construction and equipment of the tramways 
authorised or leased such tramways, such lease might contain a 
clause authorising the compensation to be made by the Council to 
such company on the expiration of the lease, to be on the terms of 
paying the cost of construction of the tramway lines, less proper 
deduction for depreciation, &c. 
Mr. Batrovun Browne, K.O., who represented the promoters, 
eaid : At present the only meansof communication at Rhondda was 
the Toff Vale Railway. Тһе want of further facilities was greatly 
felt, and as long ago as 1882 tramways were sanctioned. Only 
three miles were constructed —from Porth to Pontypridd—and half 
of this was in the Rhondda district and half in Pontypridd. The 
line came into possession of the British Electric Traction Oo., who 
romoted an extension to Pe1ey-craig, which was passed by the 
ght Railway Commissioners but was afterwards rejected by the 
Board of Trade. In 1902 the District Council came before 
Parliament and got powers to make considerable extensions 
of the tramways. The Taff Vale Railway Co, opposed the 
Bill, and a clause was inserted in the Bill as follows: — The 
Council shall not commence the construction or laying down of the 
tramways or any part thereof unless and until they have entered 
into an agreement with a company or person to be approved by the 
Board of Trade for the lease to such company or person of such 
tramways or parts thereof as the case may be, for suth period (not 
exceeding 42 years) at such rent and upon such terms and condi- 
tions as may be approved by the Board of Trade; provided that in 
any such lease the amount to be paid to the Council by way of rent 
shall in no case be less than a sum stfiicient to pay the interest on 
any moneys required to be borrowed for the purpose of the con- 
struction of the tramways and for the generating station and the 
electrical equipment of the tramways or any part or parte thereof 
‘so leased aforesaid, and also sufficient to provide the requisite 
‘appropriationr, instalments or sinking fund payments.“ Of course, 
that meant that before they could construct the tramways at all they 
must secure someone who was willing to give a sufficient rent to 
make it imporsible for loss to fall upon the ratepayers, and while 
that was satisfactory to the Railway Co., it put а great difficulty in 
the way of the District Council], because, in the first place, the key of 
the whole situation was the little horse tramway from Porth to 
Halfod, and until they obtained possession of this and so joined 
up with tbe Pontypridd tramways, it was nogood working the system. 
Bec. 30 of tbe Act of 1902 said that the powers of the Council to 
construct and equip the tramways should not be exercisable by the 
Council, but might be exercised by their lessees; and as considera- 
tion for the construction, the Council might lease the tramways 
for any period not exoeeding 42 years on terms and conditions to be 
approved by the Board of Trade, and that such lease might contain 
a clans requiring compensation to be made to the lessee on the 
terinination of the lease similar to those contained in Bec. 43 of 
the Tramways Act of 1870. It was under that clause that the 
Urban District Council was now proceeding. The British Electric 
Traction Co. asked a large sum of money for the tramway they 
possessed, but the U.D.C. now purchased that, and the whole of 
the matter was completed in June last. Then they had to try and 
get somebody to take a lease and pay them а svfücient rent to 
enable them to pay back the necessary instalments and sinking 
fund, and there was considerable difficulty about that. Ultimately 
they succeeded, and a contract had been signed which awaited the 
approval of tbe Board of Trade. It was in consequence of this 
delay that they were asking for a further extension of three years. 
Sir Doveras Fox was called, and thought the extension of time 
asked for was reasonable. He had a good deal to do with the 
negotiations, and found it impossible to arrange with substantial 


light 


mons to carry out the project until the horse tramways had been 


perso 
‚ purchased and the Pontypridd connections made. 


The Committee found the preamble of the Bill proved, but 
limited the extended period for the purchase of land to one year. 
They declined to extend the time for the completion of the tram- 
ways, as they considered that the time now at the disposal of the 
promoters was sufficient for the purpose. 


The Supply of Electricity Bill.—The Times says that the object of 
the Supply of Electricity Bill, introduced by Mr. Bonar Law in the 
House of Commons on 6th inst. (on behalf of the Board of Trade), is 
to amend the Electric Lighting Acts in order to Lai, Steg more up 
to date, the principal proposal being one ena the promoters to 
proceed by provisional order rather than by Bil and so save 
expense. The measure is submitted in the form in which it was 


passed by the House of Lords last session, after having been referred 


to a Select Committee before whom all parties interested were 
given an opportunity of ex their views by counsel In 
deference to the arguments put before them the Committee made 
numerous alterations in the Bill. In the stages subse quent to its 
consideration by the Belect Committee the measure was amended 
on one point only. This amendment was moved by the Chairman 
of the Select Committee with the consent cf all his colleagues. Tbe 
Bill deals with such matters as the compulsory acauisition of land 
for generating stations, the breaking up of streets outaide the area 
of supply, the supply of electricity in bulk, the exercise of electric 
powers by authorities jointly, the consents of local autho- 
rities, revision of maximum price, and certification of meters; and 
also contains provisions concerning the association of undertakers 
and the protection of gas undertakers. 

Third Keading.—In the House of Commons on 6th inst. the 
Chelsea Electricity Supply Bill and the Weybridge and Waiton- 
upon-Thames Electric Sapply Bill were read a third time. 

Southend and Colchester Inght Ratlways.—A Select Committee of 
the House of Lords hag considered the above Bill, which seeks to 
authorise the Southend and Colchester Light Railway Oo. to con- 
struct piersand work ferries across the River Crouch and the Biver 
Blaekwater; to acquire Creekeea Ferry; raise additional capital, 
Фс. Mr. Hen!é, who appeared for the promoters, said that the 
Board of Trade had already authorised 27 miles of light railway», 
starting from Rochford and going vid Burnham-on-Crouch and South- 
minster to Bradwell-on-Bea, and thence on to Colchester. The 
route, however, was broken by the Rivers Crouch and: Blackwater, 
and the idea was to have these ferries and во make a continuous 
route. The company had powers to work the line by electricity. 
The line would be a great convenience tothe public. After calling 
evidence, the Oommittee found the preamble of the Bill proved. 

Mexborough and Swinton Tramways.—This ВШ was last week 
before Lord Balfour of Burleigh's Unopposed Bill Committee of the 
House of Lords, and was ordered to be a sada for third reading. 

Electro-Peat Coal Manufocture —In the Parliamentary papers, Mr. 
Long, answering a question by Mr. Field as to whether the irish 
Board of Agricalture had appointed an expert to inquire and report 
upon the electro-pest coal manufacture, said the Department had 
inquired into certain s for the manufacture of peat fuel by 
electricity, but in the absence of information-as to the particular 

referred to in the question, they were not prepared to express an 
opinion as to whether it could be successfully carried oat in Ireland. 

Wecolwich Corporation Bill.—The Select Committee presided over 
by Mr. Bill, on going tbrough the clauses, amended Clause 17, 
wbich gave the Council power to supply electricity in bulk by agree- 
ment to neighbouring authoritier, or to obtain such supply from 
other authorities. By the amended clause, other authorities can 
only supply electricity for use in the detached portion of the 
borough on the north side of the River Thames. 

Aberdare Tramways Bill.—On Thursday last week, after deliberat- 
ing for ocr time, the Committee rejected the tramway portion 
of the Bill. | 
. Birmingham Corporation Bill.—This Bill has been considered by 
the Belect Committee on Unopposed Bille, and ordered to be 
reported for third read The Committee fixed the periods for 
repayment of loans as follows :—£296,000 for the construction of 
tramwaye, 30 years ; £555,000 for the reconstruction of existing 
tramways, electrical equipment, purchase of land for the construc- 
tion of generating stations and transforming works and tramway 
де dts, 25 years; £203,000 for the purchase of land and construction 
of street works, 60 years. A report was received from the Board of 
Trade from which i¢ appeared that the proposed farea on through 
cars would confer powers of charge in excess of those usually 
granted in respect of tramways, They pointed out, however, that 
similar powers were given to the Glasgow Oorporation, and were 
also allowed by the House of Commons Committee in the case of 
Leeds, and the Board did not suggest any alteration. The time 
limited for the constraction of certain of the tramways proposed to be 
authorised by the Bill wastwo years from the widening or improve- 
ment of the streets along which they were to be laid, and within 
a period of seven years from the passing of the Act, and the Com- 
mittee thonght this was a reasonable time. 

London United Tramways Bill.—At the sitting of the Court of 
Referees last week, the London United Tramways Oo. objected to 
the locos of the Wimbledon Urban District’ Council and the Malden 
and Coombe Urban District Council against the London United 
Tramways (Extension of Time) Bill. Mr. Hutchinson represented 
the Urban District Councils, and said that although the promoters 
had obtained powers in 1902 to purchase lands and construct tram- 
ways, nothing had been done. The District Cosncils felt that the 
development of the district was being affected by the delay, and 
objected to any farther delay. Mr. Balfour Browne, K.O., on behalf 
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of £750,000, and the company were buying land for 
dening the streets as quickly as possible. The Oourt refused 
locus to the petitioners. | м ^+ 


‘of the розова pointed ‘out that the scheme involved a capital 


LEGAL. 


THE Maron, Атривыжи AND BURGESSES OP THE BOROUGH OF 
SUDBURY v. Тнв EAT ELEOTRIO Licut AED Powza Co., Lrp. 


Тнш case came before Mr. Justice Warrington in the Chancery 
Division on Thursday, April 6th. 

Mr. Hewitt and Mr. Edward Farrow sppeared for the plaintiffs, 
and Mr. Geo. Cave, K.O., and Mr. Roit for the defendants. | 

Mr. Нвуттт, in opening the case, said the action was by the 
Corporation of Sudbury, who claimed a declaration that an agree- 
ment of May 30tb, 1904, between the Corporation and the defendant 
company had been validly determined by the plaintiffs by reason of 
the default of the defendants, and the plaintiffs claimed the payment 
of £2,000, the sum named in the agreement, and alterr atively there 
was а claim for general damages. The facts were these: In 1900 


the Corporation obtained a provisional order, “the Sudbury 


Electric Lighting Order, 1900.“ Вес. 3 stated that the order was 
to ot me into force snd bave effect from the day when the Act con- 
firmirg tbe order was passed, and tbat the undertakers for the 
purposes of the order should be the mayor, aldermen and burgesses 
of the borough. The Act was passed confirmirg the order on 
Jane 25th, 1900. The plaintiffs were unable to obtain a loan from 
tbe Local Government Board to enable them to work the order 
themselves, and by June 25tb, 1902, the time limited by the order 
for doing the works expired. On September 25tb, 1902, the town 
clerk of the Corporation wrote to the Bcard of Trade saying that 
they were making arrangements for the carrying out of the pro- 
vieional order. On October 18th, 1902, the town clerk wrote to the 
Beard of Trade, saying that the Corporation were desirous of entering 
into an agreement with a company to carry cut the electric lighting 
order granted to the Corporation. He said that the terms offered to 
the Council were considered to be very favourable in the interests 
‘of the borough, and they asked the Board of Trade to sanction their 
entering into such an agreement. In reply to that the Board of 
Trade wrote on October 23rd, 1902, that they had no authority to 
sanction such an arrangement. That letter of October 23rd, 1902, 
from the Board of Trade was understood by the Corporation, and 
properly understood, he (counsel) submitted, to mean that the Cor- 
poraticn could do it withont the sanction. He said that by Bec. 11 
of the Electric Lighting Act, 1882, it was provided that any local 
authority who had obtained a licence or order might contract with 
a company for the execution or maintenance of any works for the 
supply of electricity in the area mentioned or any part of such area, 
bat no local authority should by any contract or assignment transfer 
to any other company or person, or divest themselves of, any 
legal powers given to them, without the consent ef the Board of 
Trade. Prior to September, 1903, the draft of the present contract 
had been drawn up and submitted, and Mr. Slatter, the managing 
director of the defendant company, wrote to the town clerk, 
advising him to communicate with the Board of Trade stating that the 
Corporation were negotiating with the oc mpany. On Beptember17th 
the town clerk wrote to the Board of Trade that he was directed 
to inform him that regotiations were still in progress in the matter, 
and that the Corporation were then in negotiation with another 
yarty—the present defendants—and that the Corporation had every 
reason to telieve that the matter would very shortly be completed 
satisfactorily. In those circumstances he was directed to express the 
hope that the Board of Trade would extend the time of the order. 
The Board of Trade agreed to an extension of six months. On 
March let Mr. Blatter wrote that owing to the large amount cf 
то k the company had in hand, and to the fact that the financial 
market was exceedingly bad at the moment, the matter had better 
be postponed for two or three months, and that. this would make po 
difference to the Corporation, as they would not in any event be 
able to supply current that year. The town clerk forwarded 
a copy of this letter, which was regarded as a cancellation 
by the company of the agreement, to the Board of Trade, 
asking for a farther extension, which was granted until December. 
They added that if the undertakers had not then taken de finite 
steps to carry out their obligations under the order, the Board of 
Trade, as then advised, would not allow the order to remain longer 
in force. In May the agreement on which plaintiffs sued was 
entered into, and it was suggested now for the first time in the 
defence that the agreement was invalid, and therefore that they 
could not reccver under it. The agreement was not a transfer cra 
divesting of any legal rights or liabilities, but it left the Corporation 
the undertakers with all the obligations of undertakers, as regarded 
third persons, which they had before the agreement was entered 
into. .The agreement, however, provided for an indemnity to the 
extent of £2,000 in the event of, default by the company. The 
defendants denied breach, and denied that the agreement was 
validly determined, and said alternatively. that the £2,C00 was a 
penalty only, and was not recoverable as liquidated damages, In 
December, after the action was ocmmenced, the Corporation 
endeavoured to obtain a futher extension of time, but were ansuc- 
cessful, and the order was revoked on January 30th. 


Without calling on the other side, his LonpsmrP proceeded to 


give judgement. . Ho said tbe Electric Lighting Act of 1882 pro- 
vided that a corporation might contract with any person or com- 
pany for the execution of works to enable them (the corporation) to 
carry out the undertaking of supplying electricity, and they might 
boy current from the outside person or company, but it prohibited 
fhe undertaker. by any contract or assignment from transferring 


business was to be handed over to the com 


. Olerk asa judge, was that whic 


to another company or person, or divesting themselves of any legal 


regulations. It was 
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DoucaLD CLERK v. Тнв Moror-Car Co. (1905), Lro., anD Мв. 
MorraT Боһр. | 


Ix the Chan Division of the High Court of Justice on Friday, 
Mr. Justice Farwell had before bim the case of Dugald Olerk v. The 
Motor-Car Oo. (1905), Ltd., and Mr. Moffat Ford. 

Mr. Ursonn, K.O., who appeared with Mr. Waggett for the 
plaintiff, said Mr. Dugald Olerk was the well-known consulting 
engineer, who had given evidence frequently in the Courts on 
matters of engineering and electrical and chemical science. The 
action was for an injunoticn to restrain the defendants from 
circulating or publishing by means cf a pamphlet entitled, “ Let 
the Judges Decide,” or otherwise any advertisement, statement, or 
representation that the plaintiff undertook, or had been engaged to 
act as judge of automobiles or motor-cars, on bebalf of, or at the 
request of the defendants, or in any manner by advertising or other- 
wise injuring the plaintiff in his profession or business. 

His LonnenBr?, in giving judgement, said he bad no doubt in this 
case that the defendants must pay the costs of the action. There 
was nothing whatever to justify certain statements in the 5 
One of the most objectionable statements with regard to Mr. Dugald 
set forth that the specific r: quire- 
ments of each client would get a much fuller consideration from the 
judges than they could possibly receive if a client went to any of 
them privately. Another statement in the pamphlet, to his Lord- 
ship's mind, would expose Mr. Dugald Clerk to the possibility of an 
Moon a dissatisfied purchaser ho bad advised. His Lordsbip 
alco ber some dislike to the statement as to the clients being 
advised “absolutely free of charge.” His Lordship accordingly 
granted the in) on asked for, with costs. 


PaTENT EXPLOITATION, LID., v. AMERIOAN ELEOTRICAL - 
| : Novztz v, &o., Co., Lrp. | 
Tun plaintiffs’ appeal from a judgement of Mr. Justice Buckle 
has been em ine the Court of Appeal this week. Our report is 
held over until our next issue. : 
| 
NEW PARTY-LINE TELEPHONE SYSTEM. 


Wuite the “unlimited service system provides for the 
needs of the large trading firm, and the message-rate system 
for the more modest requirements of the professional man, 
there remains an enormous number of potential tele- 
phone subscribers whose wants have hitherto remained 
unsstisfied—namely, those, sueh as private residents, whose 
calls would not, as а rule, exceed one or two per diem at the 
most, and would often be but one or twoaweck. The perty- 
line systems devised up to the present, usually provide for 
only four subscribers in а gronp, and possess many draw- 
backs; such bs of privscy, liability to be blocked by 
the carelessness of any one subscriber, exces ive complication 
of mechanism, &. Tn order to meet the demand for a party- 
line telephone at a moderate price, which should be free from 
the above mentioned def( ots; Mr; Paul Arnheim has been 
working for several year& on‘ the development of а new 
system, which has now been. perfected, and on Morday last 
we were present at a demonstration cf its capabilities at the 
cfüices of the Berliner Telephone Manufacturing Co., iu 
Upper Thames Street. Mr. І. B. Birnbaum, manager of 
the Company, was the demonstrator, and performed his 
duties with characteristic enthusiasm and lucidity. | 
The Afnheim-tystem, we understand, is now undergoing 
trial at the ‘hands of the National Telephone Co., with the 
interegted approval of the Post Office Telephone Depart- 
ment. It provides for amy number of subscribers in one 
group up to a maximum of '25, but, as shown, was arranged 
for 10 stations, ше features which characterise 
the system are :—THe- impossibility of overhearing or of 
interruption ; the use of selective ringing, whereby only the 
individual subscribet who is wan is called ; and. the 
facility for supervising te line from the exchange, the operator 
being able to cut off: any station here а block has occurred, 
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and to set free the line for the use of the subscribers ; but, 
incidentally, there are many other novel features associated 
with the apparatus. 

The apparatus involved consists of a telephone set 
externally similar to the ordinary type at each subscriber’s 
. station, an automatic selector switch, and the corresponding 
operator’s position at the exchange; there is also an auto- 
matic electric pendulum at the exchange, which is common 
to all the party lines. The automatic selector switch is fixed 
in the house of one of the subscribers, or in any other con- 
venient position in the vicinity of the group of subscribers ; 
each station is provided with an earth wire, and with two 
wires leading to the selector switch, while from the latter 
one pair of wires runs to the exchange. The respective 
circuits are therefore absolutely independent up to the 
selector switch, and the latter is so arranged that only one 
subscriber’s circuit at a time can possibly be connected with 


- L| 
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FIG. 1.— OPERATOR'S POSITION. 


the wires running to the Exchange; thus overhearing is 
absolutely impossible. | 

Оп the subscriber’s apparatus is a push-button. То 
originate a call, he presses this button and lifts the hand 
combination from the cradle ; the effect of this is to close a 
circuit in connection with the pendulum at the exchange, 
allowing impulses of current to pass through the selector 
switchgear, and causing a double-pole switch-arm to move 
over a series of contacts until it reaches those belonging to 
the calling subscriber, when the pendulum circuit is anto- 
matically interrupted, and the switch-arm becomes locked in 
position. The subscriber is then through to the exchange, 


and his push-button rises, indicating the fact. He calls the 


exchange with a magneto in the ordinary way, and rings off 
in the same way when his conversation is completed. 

We may pause here to explain how interruption is 
prevented. Should a subscriber press his push-button 
when the line is engaged by another subscriber, the 
button remains depressed, and nothing happens; he 
cannot in any way affect the selector switch, or over- 
hear or interrupt the person in possession of the line, 
his own circuit being entirely disconnected. But directly 
the line is cleared, his push button rises, indicating the fact 


» 7 


as before, and he acquires possession of the line in his turn, 
the selector switch automatically putting him through. The 
same holds good for any number of successive calls. 


Starting from the other end, when a call is to be made 


from the Exchange, the operator plugs into the party-line 
jack, and selects the individual subscriber required by means 
of an ingenioas switch, calling for the minimum of manipu- 
lation. 
a series of numbered holes in a dial, and pulls it round 
against a stop; the dial rotates a switch through a corre- 


She merely inserts the tip of her finger into one of 
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Еча 2.— AUTOMATIC SELECTOR BwITCH. 


sponding angle. The operator then releases the dial, and presses 
her ringing key, which closes a circuit allowing the switch to 
slowly rotate back to zero; in so doing it makes a number 
of contacts corresponding to the number of the subscriber's 
station on the party-line. By this means a sei ies of impulses 
is allowed to pass to the line from the motor-generator at 
the Exchange, actuating a relay in the selector switch and 
causing the mechanism to make a corresponding number 
of steps. The switch thus comes on to the contacts of the 
subscriber wanted, simultaneously ringing the subscriber's - 
bell. The connection is maintained for a period of 
50 seconds, during which the operator can ring repeatedly ; 
but if the subscriber does not reply within that period, the 
apparatus automatically resets itself and clears the line. If, 
however, the subscriber answers, the switch is k ске, until 
he rings off in the usual way. 


Fic. 3. —ELECTBIC PENDULUM. 


We should add that magneto ringing is not essential to 
the system, which is equally applicable to common battery 
working, and is, in fact, working on the latter system at one 
of the National Telephone Co.'s exchanges. | 

It is obvious that if а subscriber failed to replace his hand 
combination and ring off, the line would be blocked, as the 
selector switch would remain locked on his circuit. To 
guard against this, the operator at the exchange supervises 
the circuit at stated intervals of, say, 10 or 15 minutes. If 
the line is engaged, but no conversation in progress, she 


withdraws the plugs, when the selector switch immediately 


returns to zero. Any other subscriber can then call or be 


VoL 56. No, 1,429, APRIL 14, 1905.] 


THE ELECTRICAL REVIEW. 


605 


called, but the guilty one, who has forgotten to ring off, 
remains isolated until he replaces his hand combination. 

The accompanying illustrations show the external appear- 
ance of the principal items of apparatus. 

We have mentioned the main features of thesystem only ; 
there are many interesting and ingenious details to which we 
have not referred, as they would be unintelligible without 
the diagrams, for which we have not space at the moment. 
It will be веер, however, that all the chief requirements of an 
efficient telephone service are complied with by Mr. 
Arnheim’s system, to an extent hitherto unattained. The 
cost will probably not exceed £2 per station. The 
only part of the mechanism where troubles might be 
anticipated is in the selector switch, and this is by no means 
во complicated or delicate as might be supposed. Having 
regard to the reliebility which has been attained in the con- 
struction and use of relays, of which there are tens of 
thousands in a modern exchange—to say nothing of the 
marvel, which hav» been accomplished ір the way of auto- 
matic telephony—we see no reas:n to anticipate difficulties 
in this respect, and we hope that vhc advantages offered by 
the system will shortly be realised *y thousands of new 
subscribers. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the followiag week. Corr should forward their com- 
munications at the earliest possible moment, No letter can be pub- 


dished unless we have the writer's name and address in our possession. 


Lightning Conductor for Small Yacht. 


Cruising in a part of Scandinavia in which thunderstorms 
are heavy, and boats not infrequently struck, I should be 
most grateful to you, or any of your readers, who would give 
advice in your columns as tothe advisability of fitting a 
lightning conductor, and, if it would be a protection and not 
increase danger to the occupants of a small craft, what would 
be the best way to fit it, and the right size of conductor? 

The boat is 26 ft. long, yawl rigged, wire rigging, lead keel 
about one ton; Vosper " paraffin auxiliary motor aft. She 
is built of wood, decked, and with sleeping cabin under coach 
roof. The mainmast is about 20ft. from the deck to the 
top. 
My idea was that it might do to take a copper wire rope 

from the masthead to the bow, and connect it there to a 
metal band carried down in front of the cutwater and under 
the wood keel till it connected with the lead keel. I have 
failed so far to get any information on the subject. a 


A Correction. 


The three degrees of comparison, of which “ expert 
witness" is the third, are too well-known to need quotation 
at length. Some think there is a fourth, viz., “ company 
promoter.” For fear I should be taken as representing a 
fifth and even deeper depth, may I ask you to correct the 
report, in your issue of the 7th inst., of my evidence before 
the Lords Committee on the Electrical Bills. I did not say 
that I had put down a 400-Kw. atation for £8 a kilowatt but 
for £50 a kilowatt, as may be seen by reference to the official 
shorthand notes. When anyone erecta a generating station 
of any size for £8 per kilowatt, may I be there to see ! 


€. Н. Wordingham. 
London, April 8th, 1905. | 


Labour-Saving Machinery in Central Stations. 


Your contributor makes several slips in the practical con- 
sideration of this question, and of such a nature that his 
argument comes to very little. 

Taking his example of mechanical stokers, he shows a 
saving in labour of £4 10s. This is the payment for 180 
hours’ work—not a very high rate of wage, but let that pass. 
Suppose that we do without the mechanical stokers, is it 
possible to engage а man for the 180 hours? With the 
180 hours spread out with the fine graduation of daylight 
8 will it be necessary to engage the 
extra man 


On paper, of course, you fill in his spare time with odd 
jobs; in practice, you get your odd jobs done all the same by 
the rest of the staff. The £4 108. estimate is just a trifle too 
theoretical. 

Again, take the power-driven overhead traveller. 

Surely the traveller itself is a labour-saving appliance, 
and its load factor does not justify its existence. Time 
saving, however, is a great consideration in a power station, 
and if you go so far as to provide a traveller to save time it 
is а question whether the increased speed attained by a 
motor is not worth while too. 

Take the writer’s case at its worst, say, 9 boilers with 
stokers at £80, and say E200 for traveller extravagance, 
and we have £920 too much capital divided by 3,700 Kw., 
and we get 58. too much per xw. ! This does not help us 
very much to explain the high rate of £72 per Kw. 

Every little helps, no doubt, but there does not appear to 
be very much of a case against labour-saving appliances. 

Reader. 


The author of this article has, I think, been somewhat 
sparing in his estimate of the cost of labour saved by using 
mechanical stokers. 

To illustrate what I mean I will utilise his figures. Не 
estimates that four boilers will work only 180 hours, which, 
at an average of two hours per day, gives us 90 days. He 
assumes that one man will be saved by using mechanical 
stokers at 6d. per hour (£4 10s. + 180), a rate which is 
rather below a stoker's wages. He quite forgets that you 
cannot get a man to come for two hours per day, and that he 
would have to be taken on for a whole shift of eight hours, 
which gives us £18. This I consider to be too low an 
estimate, and that you would have to employ the extra hand 
for about two-thirds of the year, вау, 200 days at 4s., £40, 
which gives a saving of £10 per. annum in favour of the 
mechanical stoker. Also, as the author admits, mechanical 
firing is more efficient, and there is, consequently, a farther 
saving in the amount of coal used, besides being able to use 
an inferior and cheaper grade. 

With the other parte of the paper, where it is pointed out 
that coal-conveying plant and electrically-driven cranes are 
false economy except in large stations, I am in full agree- 
ment with the author. 


‚ Henry 8. Watson. 
Westminster, April 11th, 1905. 


Tests on Stirling Boilers at Neepsend Works. 

I have had my attention drawn toa paragraph under the 
heading of ** Calorific Capacity of Fuel," on p. 534 of your 
issue of March 31st, which contains a statement by a corre- 
spondent that the calorific value of Shireoaks coal as used in 
the above tests being only 11,886 7 B. Th. U. hardly seems 
rational. | 

I beg to inform your correspondent, whoever be is, that I 
have taken testa of the same Shireoaks coal during the last 
five years, and on going through these tests I have taken 
the mean of a large number, and they work out to 
11,897:25 B.Th.U. 

This figure is not very different to that published in 
the boiler teste referred to, and I tbink it shows that your 
correspondent should not make such rash statements unless 
he i8 able to support them. 


8. E. Fedden, Manager. 
Sheffield, April 11th, 1905. | | 


Localisation of Faults on Cables. 

I have noted Mr. F. C. N. Bergh’s letter in your issue of 
the 7th inst., and should like to make a few commenta on 
it before the correspondence on this subject is closed. 

I am not in a position, of course, to say whether Mr. 


| Bergh is the originator of this test or not, but І may say it 


was far from my intention to claim responsibility for the 
origin of it (in my first letter I stated it was fairly well 
known), as а somewhat similar system is described by 
Raphael in his “ Localisation of Faults.’ My object in 
writing my first letter was more to point out the advan 
of the supply current where obtainable for testing with 
method, t preference to secondary cells or a portable motors 
Р 
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generator, as the supply pressure is usually higher than that 
obtained from cells, &c., and higher resistance faults can 
therefore be localised. 

I thank Mr. Bergh for his solicitude on my behalf, in 
saving what he is pleased to term a lot of valuable time, 
and, while recognising his good intentions, would beg to 
point out to him that his hint in this case is unlike the 
time, inasmach as it is not very valuable. If he will refer 
to my fig. 2 in your issue of the 17th ult., and connect to 
it a few imaginary consumers, he will, I am sure, be of one 
mind with me when I say it is absolutely imperative (if the 
test is to be a success) to draw those consumers’ main fuses, 
or open their main switches, as, unless this is done, any 
lamps or other current-consuming devices which happen to 
be on will act as a shunt to his ammeter, and also affect his 
millivoltmeter or galvanometer readings. 

In bis statement No. 2 he repeats part of my first: letter: 
“The resistance of the fault does not eiter into Ше calcula- 
tions," with the addition, in any case whether it be high or 
low." What does he mean by high? Raphael refers to 
faults of à megohm or some thousands of ohms resistance, 
and I have had experience with faults which on the appli- 
cation of an ohmmeter record over 10,000 ohms, but when 
tested with 2,000 volts, would immediately blow thefuse. The 
effect of this, in some cases, is only to add a few 1,000 ohms 
to the resistance, and by repeating the dose the cable clears 
itself only to break down again in, perhaps, a week or may 
be a year. For faults of this description the test loses ita 
practical value, inasmuch as the readings obtainable are too 
small to be recorded by any other than delicate laboratory 
instruments, which would hardly stand the rough usage that 
is so often meted out to portable instruments. 

He also states that: “If the resistance of the fault be 
very high, the testing current can be obtained by cutting 
the bank of lamps completely out of circuit, and applying 
the full voltage to the faulty cable.” This is of little use, as 
the resistance of the lamps would be negligible compared with 
that of the fault, and practically the full supply voltage 
would be on the faulty cable with the lamps in circuit. 

With reference to Mr. Bergh's statement No. 3. When I 
remarked that secondary cells were necessary when the supply 
current was not available at both ends, I, of course, assumed 
that no loop of any description could be devised. My figs. 2 
and 3 both show a loop in use, fig. 2 through one of the 
sound conductors and fig. 3 through the trolley wires. 

I have not had the pleasure of reading the Electrical 
. Magazine of October and November, 1904, but have been 
informed since writing my first letter that this method was 
described (with testing current obtained from cells and a 
separate test wire) in the Questions and Answers” column 
in one of your contemporaries of February 21st, 1902, by 
contributors who sign themselves R. S." and B. C. Н. J.” 

B. S. H. 


In the descriptions of the methods for the “ Localisation 
of Faults in Cables,” I notice that the resistances of faults 
are often spoken of as being “high” or **low," but the 
actual resistances are seldom given. 

I should be much obliged if some correspondent would 
give some actual values of the resistances of faults found on 
electric light mains. 


Wigan, April 10th, 1905. 


Precision. 


A C. Y. D.C. 


I am pleased to note that there are some electrical men 
whose natural desire to pulverise a correspondent does not 
outrun their judgement or cause them to subvert facts. 

In view of what has already appeared, I am astonished 
that no one has arisen to proclaim D.C. theory more com- 
plicated than A.C., and thus fittingly complete the case for 
the opposition, 


Tunbridge Wells, 
April 11th, 1905. 


W. Talboys Wheeler. 


[^ Velox” wants the names and addresses of persons 
(English preferred) who would be likely to entertain a 
scheme for а new tube electric railway.—Eps. E. R.] 


DINNER TO MR. T. C. MARTIN, OF 
NEW YORK. 


On Saturday evening last at the Café Royal, Mr. T. Comaerford 
Martin, of New York, was entertained at dinner by his British 
friends—a representative gathering of 40 electrical men. Mr. R. Kaye 
Gray presided, and, in proposing Mr. Martin's health, expressed 
the gratitude which was felt for the many kindnesses received by 
visitors from England at Mr. Martin's hands. He farther referred 
to the hospitality and kindly care shown by the members of the 
American Institute to their English visitors last autumn. There 
was natarally a desire on the part of himself and those associated 
with bim to take the opportunity now afforded by Mr. Martin's 
brief visit to give expression to their gratitude to Mr. Martin 
himself and those other friends in the Uuited States whom be, on 
the present occasion, represented. Prof. Ayrton also spoke to the 
same toast, and, in doing so, quoted fro.a а speech made by his 
daughter a day or two previously. Mrs. Zangwill, unaecustomed, 
perhaps, to active participation in after-dianer oratory, 
had been impressed with a story of a citizen who had 
sought, in African travel, some relief from the anxietice of 
after-dioner snecches. Roaming in the forests he ober ved 
a lion approaching. Unarmed and as little tleet of foot as the 
average London diner-out, there was no alternative but to face 
the situation with calmness and resigaation. Ав the African lion 
approached, the London lion ejacula:ed,.'* Well, thank goodness, I 
shall not be called upon to make Ais after-dinner speech." And 
then, to show how little terror after-dinner oratory had 
for him, the professor eloquently seconded Mr. Gray 8 
remarks, and related his many obligations to Mr. Martin and Mr. 
Martin's countrymen. In bis reply, Mr. Martin expressed the 
pleasure which it gave him to meet bis friends. He recalled the 
time when he first went to New York, and he tried to give s.me 
idea of what it meant to chaoge one's nationality. It had taken 
him 15 years to bring his mind to it, but he evidently felt that his 
allegiance was due to the country which had given him his oppor- 
tunity, even as the plaut must own allegiance to the soil which Ьа; 
permitted the secd's development. Col. Crompton proposed “Tne 
American Institute of Electrical Engincers,” and was followed 
by Prof. Perry. Te toast was also understood to refer to the Sister 
Societies Prof. Perry made an excellent and interesting speech ; 
bat, in responding, Mr Siemens humorously complained that the 
Buster Socicties bad not been mentioned in it. It did not matter. We 
had two diverting speeches nevertheless. Mr Gray expressed the 
indebtedness of the company to Mr. Wetzler, who had acted as 
secretary to the function and in respond ing, Mr. Wetsler proposed 
the health of the Cnairman, which Mr. Mordey seconded. With a 
“thank you from Mr. Giay the formal proceedings terminated, to 
be continued informally some time longer by a diminished number 
but with unaiminisbed enthusiasm. The occasion was one which 
will leave pleasant memories on all who attended. 


оа о mme ~» maranana anaa a ато сао ааа 


BUSINESS NOTES. 


The Edison Secondary Battery in Germany.—The 
Deutsche Edison Akkumulatoren Оо. is the title of a new company 
which has been formed in Berlin with a capital of £150,000 
for the manufacture and tale of the Edison battery. The 
founder is Mr. 8. Bergmann, of the Bergmann Electricity Co., 
assisted by the Deutche Bank and Herr F. Gunther, of Dresden, aud 
among the members of the board of supervision appears tbe name 
of Mr. Thomas A. Edison. The production of the accumulator Las 
already been commenced at the works of the German Garvin- 


Machine Оо 


Condensing Plant Contracts.—During the month of 
March the Worthington Pump Co, Ltd., secured the following, 
am pg other contracte, for cond :пьіру plaat:— 


One complete condensing set to deal with 20 000 Ib. of steam, for the Fulbam 


Electric Light Station. 

Three combined condensing sets, each to deal with 10,000 lb. of steam per 
hour, for Messrs. Lever Bros., Port Sonlight. 

One condensing set (repeat ords r), for the Malta Dockyard. 

One condensing set, for the Leeds Forge Co.; and an experimental set, for 


the Heriot Watt College, Edinburgh. | 
One complete condensing set, tor Milan Electric Light Station. 
One horizontal jet condensing set for u:e with Rateau turbine, for the 


Hucknall Torkard Colliery. 
One barometric condensing set, for South Wales. 
Three oil sepsrators each to deal with 29,000 lb. of steam, for the Belfast 


Tramways (repeat order). | 
One separator, for Pekin Electric Light Station. 


Dissolutions aud Liquidations.— The Electrical Treat- 
ment A:sociation, Ltc., of Liverpool, is winding up voluntarily 
with Mr. Н. A. Maw, 4, Harrington Street, Liverpool, as liquidator. 

The Rangoon Electric Construction Byndicate, Ltd., meets on 
May Sch at 3, Princes Street, Westminster, to hear sn account of 
the winding up from the liquidator (Mr. F. C. Ridley). 

Mesers. Н W. Sutton and G. A. Benton (Н. Satton & Co., elec- 
trical engineers, of Muswell Hill N., and Windmill Street, 
Tottenham Court Road, W.) have dissolved partnersbip. Debts ure 
\о Le attended to by Messrs, Miller & Smith, 3, Balter's Hall Court, 


E.C 


——x __ 


- 
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The London Gasette gives notice that the public examination of 
Max Margowski, in re Automatic Telephone Oo. (1903), Ltd., is to 
- take place on April 17th at Carey Street. 


Electric Pumping Plant.—A high-tension electrical 
pumping plant with bigh-lift centrifugal pumps, has just been com- 
pleted at Mesers. Bolckow, Vaughan & Co.’s Shildon Lodge 
Pit, by the Electrical Co., Ltd. It is claimed that the plant is the 
largest.of ite kind installed in England. 


Motor-Boat Club.—On the occasion of the visit of the 
French Fleet to Spithead, the British Motor-Boat Clab is arranging 
ап international motor-boat race to take place between the lines of 
the British and French battleships. The club bas also arranged its 
opening meeting at Kingston-on-Thames, on Satarday, May 6th, 
when it is expected a large number of motor-boats will gather 
ee There, will be a dinner in the evening at the Sun Hotel, 

gston. - 


Correction.—In our article on The Agricultural Hall 
' Motor-Car Show,” on page 549 last week, it was stated that the High 
Tension Co., Victoria Works, Charlton, B.E., make & multi-cylinder 
coil capable of giving а 10-in. spark. This, we are informed, was 
a mistake. The 10-in. spark coil is for X-ray and wireless tele- 
graph purposes, and quite distinct from the four-cylinder ignition 
coi 


Cox-Walkers.—The firm of Cox-Walkers, of Darlington, 
has been placed upon the Admiralty list of manufacturers and con- 
tractors for supplying electric light switchboards, tell-tales, & We 
have received a souvenir giving photographic views of a number of 
country mansions into which the firm has put electric lighting, 
telephone or fire-alarm installations. 


New Iron Patera.—An improved form of cast-iron 
patera has been devised and protected by Mr. H. Bailey, of 54, 
Blackburn Road, о: The patera is of square shape, com- 
pletely closed at the back; holes are provided at opposite corners 
to admit lead-covered twin wires, and cavities in the casting permit 
of a leaden seal being poured in round the lead sheathing, thus 
ensuring the electrical continuity of the latter. The central part 
of the patera forms a sealing chamber, which is filled with wax 
after the conductors have been prepared for connection to the 
ceiling rose or switch. Tapped holes for fixing the latter are pro- 
vided, as shown in the figure, and it will be seen that, thanks to 
the holding-down screws being outside the base of the switch or 
rose, а series of roses can be completely assembled, together with 


— 
МЕ 
— 
== 
== 
— 


t 
І 


\ 
SDN 


\ | \\ | 


Cast-Inon PATERA. 


the switch controlling them, and the wiring, all ready for screwing 
up. On wooden patera is required. In the case of cotton mill installa- 
tions, where the lamps are often in straight rows of four to eight, 


each group, complete with pendants, can be prepared in advance, - 


and erected by two men in half an hour, thus economising time and 
ensuring the minimum of interference with the running of the 
machinery. Besides economy of time, economy in cost is claimed 
for the system. The pateras sre obviously intended for пзе with 
lead-covered wire; when freely exposed this is not liable to punc- 
ture by nails, but where this danger exists, close-joint tubing can 
be need to protect the conductors. The system appears to possess 
many advantages. 


‘Bankruptcy Proceedings.—A receiving order has been 
granted on debtor’s own petition against Harry Thorpe, electrician 
and engineer, 11, Bartholomew Villas, Kentish Town Road, late of 
235, High Holborn, and Holloway. The first meeting of creditors 
and the public examination are to take placé on April 19th and 
May 16th respectively at Oarey Street, W.O. 


Catalogues and Lists.—Messrs. SIEMENS BROS. AND 
Co., LD., have sent us copies of their latest publications, referring 
to the Murnau Ober-Ammergau Single-Phase Railway, the Vilex ” 
completely enclosed watertight electric bell, and a well-illustrated 
pamphlet describing the electric steering-gear of the turbine 
steamer Manzman. 

We have received from MASS RA. J. H. Ногмев & Co., Portland 
Road, Newcastle-on-Tyne, a copy of a very nicely got up and 
revised price list of their Lundell and Castle p.c. motors. Fall 
piene and many illustrations are contained therein. The list 

divided into sections, in which details and prices, &o., of machines, 
ventilating fans, newspaper printing and other motor-driving 


applications are given. We have aiso received а list of installations 
giving particulars of the generators and motors the company have 
supplied to newspapers, printers and paper mills. 

A catalogue has come to band from Messrs. Ferranti, Ltp, 
Hollinwood, illustrating and giving particulars of their 11 in. 
round type moving-coil instruments for continuous currents. 

Messrs. Gest & Co, Faraday Works, Leicester, have sent us a 
descriptive catalogue of their patent silent impulse clocks. These 
clocks are fitted with the firm’s patent weak battery warning 
bell, and can be fitted with a chronographic attachment, enabling 
Greenwich time to be set every 24 hours. Full particulars of these 
electrically-driven and controlled clocks are contained in the list. 
Another list fully illustrating and describing the Regent 
telephones is also to hand. 

The Югкотв:олг, Co., Lp., 121—125, Charing Oross Road, W.O., 
have sent us a copy of their specification of single, two and three- 
phase motors. 

The Epison & Swan Unitep Exectraico Ілант Co, LID., 
have sent us copies of three new leaflets they have just issued 
describing their Radio-Lite" lamp, Triton extension box, and 
" Olincher " plug. f | 

An interesting and well-illustrated pamphlet has been sent to us 
by Messrs. Esnest Воотт & Movunram, Lro., of Newcastle- 
on-Tyne, describing some electrical machinery they have made for 
use in shipyards, docks and pontoons, &c. 

Two more well-illustrated pamphlets, Nos. 178 and 179, are to 
hand from the British Тномвом-Носвтох Co., Lrp. Rugby, 
entitled Voltage Regulators for Alternating and Continuous Cur- 
rent Generators,” and ‘Generating and Sub-station Switchgear ” 
respectively. 

The Unrrep FLEXIBLE METALLIO Товіха Co., Lro., of Ponder's 
End, have issued an exceedingly well got wp pamphlet, 
which deals very fally with their speciality and illustrates ite 
many applications. 

The ELECTRIO AND ORDNANCE Accessories Co, Lro., Stellite 
Works, Birmingham, have sent us three trade leaflets, illustrating 
motor-starting panels, electrical accessories and the Stellite " 
radiators. | ; 

From Messrs. Ceci, Норакв & Co., Balfour House, Finsbury 
Pavement, E.O., we have received a picture postcard which 
illustrates one of their switch fuss, and also a moving-coil 
voltmeter. 

Messes. JOHNSON & PHILLIPS have issued a new price list of their 
" Ark " lamps, a copy of which we have received, together with 
two illustrated postcards giving prices of their single enclosed 
" ark" lamp and their 12 in. deck fans. 

From Мевӯвв. JULES GEBAUD, LNOLARO & Co, patent agents, of 
Rio de Janeiro, we have received a copy of the terms, conditions, 
&c., for obtaining patents, trade marks, &c., in all the republics of 
Latin America. 

The Вімргвх Steer Conpuit Co., Lrp., have sent us one of their 
embossed trade mark leaflets, which shows a few of their most 
used fittings, and also gives a short classified list of their conduite 
and accessories. 


German Electrical Machinery Imports and 
Exports.—Only 101 tons of foreign electrical machinery were 
imported into Germany during January last, as compared with 110 
tons in the corresponding month of last year. There bas also been 
a. decline in the exportation of German electrical machinery—from 
1,346 tons in January, 1964, to 996 tons ia January last., 


Australian Patents.—Messra. W. P. Thompson & Co. 
write :—" Through the kindness of a member of the Australian 
Parliament, we have received information that the decision of the 
Comptroller there not to convert ordinary State patents into Oom- 
monwealth patents has been upset, and that now the obvious mean- 
ing of the Patent Act, namely, that any State patent can be at once 
changed into a Commonwealth patent, and thus the renewal fees on 
the various Btate patents can bs avoided, is maintained; and, 
further, a patent fora single State patent is now extended to the 
entire Commonwealth of Australia at a cost of little if any more 
than paying a single tax on one of these patents. This decision 
appears to be final, and will be of great interest to all those who 
have Australian patents.” - 


Football.—The return match between teams representing 
the Witton Works of the General Electric Co., Ltd., and Roberteon 
Electric Lamps, Ltd., Hammersmith, was played on Saturday, 8th 
inst., on the Witton ground, and resulted in a victory forthe former 
club by three goals to none. After the match the Witton club 
entertained the visitors at dinner at the Colonnade Hotel, Birming- 
ham, the toasts of the Robertson Football Olub " and the Witton 
Works Football Club" being proposed by their presidents, Mr. 
Railing and Mr. О. Wilson, both of which received a hearty reception. 
A smoking concert held afterwards was contributed to by the 
members of the G.E.C. works and staff, augmented by the works 
orchestra. 


Electrical Driving of Textile Mills.—The worsted- 
spinning milis of Messrs. Thomas Barnley & Sons, Ltd., Gomersal, 
have recently been completely equipped with electric motors, and 
the whole mill is now driven electrieally. The electrical energy is 
being purchased from the Yorkshire Electric Power Oo., and there- 
fore the boilers and main engines of the mill will no longer be 
required. Now that the Yorkshire mill-owners can obtain a cheap 
supply of electricity “on tap" from the power company, Messrs, 
Barnley's example will doubtlese soom be followed by others. 
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Electrie Fire Engine.—An electric; motor fire engine 
is to be added to the equipment of the fire brigade at Leipzig. 


For Sale.—On April 19th Messrs. Scottorn & Smedley 
will sell an electrical engineer's stock-in-trade by auction at Notting- 
ham. See our advertisement pages. 


Book Notices.—Aufomobiles : Vapeur—Pétrole—Elec- 
tricité, By H. Rodier. Paris: Annuaire Technique, 64, Rue de 1а 
Victoire. London: Dulau & Co. 1905. Price 12 fr.—This is an 
encyclopædic work dealing with every part of an automobile, and 
is probably the most comprehensive treatise on the subject yet 
published. The rapid advance of automobilism has raised up a vast 
body of experts and professional men who no longer,as in the 
earlier days, require simple: works of the popular type, but call for 
highly technical and detailed treatises such as the excellent volume 
before us. The aim of the author, assisted by a committee of dis- 
tinguished engineers and automobilists of France and Italy, has 
been to cover every sort and kind of automobile vehicle designed 
for use on ordi roads, in all its parte, dealing with the theory 
as well as the actual details of construction. Commencing with the 
resistances to traction which have to be overcome by road vehicles, 
of which abundant data are given, with a lengthy exposition of the 
theory (including the inertia effecta of the parts of the vehicle), the 
author passes on to the thermodynamics of steam and gas engines, 
carburettors, explosion motors, electric ignition, transmission gear, 
axles, tires, &0., leaving nothing untouched. Electric batteries, 
mo;ors, &c., are of course included. Nearly half the volume is thus 
taken up, the remainder being occupied by descriptions of the 
principal types of vehicle manufactured. The severely technical 
nature of the work may be gathered from the fact that, so far as 
we have been able to ascertain, not a single photograph of a com- 
plete car has been reproduced, the great majority of the illustra- 
tions being line drawings, and the outline of the body being merely 
dotted. A fairly comprehensive index is provided. And now, 
having explained the objects and value of ths work, we must point 
out what, in our opinion, is its fatal defect. It is confined to 
French antomobiles. There was a time when France stood pre- 
eminent in this branch of engineering industry, and when to 
describe all the French types was to describe all automobiles; but 
that time has away. Automobile experts will support us 
when we say that motor-cars of British design and manufacture can 
be obtained which are unexcelled by those of any foreign nation ; 
to ignore their existence may possibly be patriotic—but it is an 
unfair proceeding, unworthy of the author of this work. 

Standard Specification for Electrolytes in Storage Batteries.— 
Messrs. R. W. Vicarey and Oo., storage battery experts, of 91, Fore- 
gate Street, Stafford, аге issuing a copyright standard specification 
of the quality of acid and water for use as the electrolyte in storage 
batteries. In this the physical characteristics of the acid and water 
are specified, and the maximum permissible percentages of various 
foreign substances, both metals and acids, which may be present in 
them, are defined. Amongst other items, the authors point ont the 
excessively detrimental effects of ammonia and other alkalis 
upon the life of the plates. 

“ Catalogo de la Exposicion Permanente y Museo Industrial de 
la Sociedad de Fomento Fabril.” Santiago de Chile: Litografia y 
Encuadernacion Barcelona Moneda, entre Esfado y San Antonio. 

“ Memorandum on the New German Commercial Treaties and 
the New German Tariff" London: The Tariff Commission, 
7, Victoria Street, B. W. : 

"Experimental Researches on the Flow of Steam Through 
Nozzles and Orifices.” A. Rateau. Translated by H. Boyd 
Brydon. London: Archibald Constable & Oo., Ltd. 4s. 6d. net. 

“The Motor Manual" Seventh edition. London: The Temple 
Presa, Ltd. 1e. net. 

“Modern Iron Foundry Practice," Part II. By Geo. R. Ball. 
Manchester: The Technical Publishing Co., Ltd. London: Simpkin, 
Marshall & Qo., Ltd. 3s. 6d. net. 

The Physical Review, March, 1905. Lancaster, Pa., and New York 
and London: The Macmillan Co. . 

The Australian Oficial Journal of Patents, 1905. Мов. 1 to 7. 


Melbourne: By Authority; Robt. B. Brain, printer and publisher. * 


Bingle copies, 6d. 


Exports of British Electrical Machinery.—An 
active state of affairs continues to prevail as regards the export 
trade of the country in electrical machinery. The value of the 
shipments last month is returned at £48,522, as against only £31,511 
in March, 1904; while for the first three months of the year they 
bave amounted to £168,764, an increase of £73,461 over the corre- 
sponding quarter of 1904. 


Trade Announcements,—Messrs. Chas. Hatton & Co., 
of 107, Upper Thames Street, E.O., and Mr. Edward Lomer, 12, 
St. Mary Axe, E.O., have been appointed sole agents for Great 
Britain and Ireland for the German Gas Tube Export Syndicate, 
which controls the entire output of a large number of works in 
Germany making wrought-iron gas, water and steam tubes up to 4 in. 
diameter, &c. 

In future all communications for Arc Lamps, Ltd., are to be 
More to the works, 44, St. Paul's Crescent, Camden Town, 


Wo are asked to notify that all communications for the Sheffield 
Corporation Tramways Department should be addressed to Division 


о er " = 
e Southern Engineering Oo., of Dublin, have opened an esta 

lishment at 20, Marlboro Street, Cork. The repair aad’ maintenance 
of electrical and mechanical machinery, telephone and bell installa- 


tions, &c., are special features of their business. 


LIGHTING AND POWER NOTES. 


Aberystwyth:—The Chiswick Electricity Supply Oor- 
poration has intimated to the Corporation that the company would 
be prepared to consider any proposal by the Corporation to acqaire 
the electric light undertaking at Aberystwyth. е 


Andover.—At a meeting of the Т.О. on April 6th, it 
was reported that the draft prov. order for E.L. had been settled, 
as well as a clause for permission to transfer the order to the local 
gas company, on the latter obtaining Parliamentary powers to 
sccept the transfer on becoming a registered company. 


Birkdale.—The E.L. Order has been extended to the 
added area of Ainsdale, which has just been merged in the township 
of 5 The E. L. Co. contemplates laying a main to supply 
Ai e. 


Blackburn.—The T.C. has resolved to raise a loan of 
£24,000 for electrical purposes, by the issue of nominal debentures. 


Blaydon-on-Tyne.—At a meeting of the U.D.O. on the 
6th inst. an agreement was sealed with the County of Durham 
Electrical Power Distribution Oo., Ltd., as to the lighting of the 
district and the transferenoe to the company of the undertaking 
authorised by the Blaydon E L. Order, 1902. An attempt was made 
to have rescinded the former resolution formally accepting the terms 
of the company, the ground of objection being that the company 
would not undertake to introduce tramways into the district, which 
certain members wished to be a condition to the handing over to 
the company of the lighting un . After much dis. 
Чуну the suggestion was rejected, and the agreement ordered to 

а sealed. 


Bradford.—From the Bradford Daily Telegraph we learn 
that tenders amounting to just over £10,000 have been let—subject 
to the approval of the C.C.—for work in connection with the intro- 
duction of the new three-phase system. The Westinghouse Co. is 
to provide the generators, | 


Brighton.—At a T.C. meeting on April 6th, the Lighting 
Committee reported that Mr. A. Wright had written, stating that 
he had recently become a direct shareholder in the Reason Manu- 
facturing Oo., Ltd., and, in all probability, would shortly become a 
director, After approaching Mr. Wright, the committee resolved 
that he be engaged as consulting electrical engineer to the Oor- 
poration for six years from April 19th, 1905, to superintend all 
present and future capital expenditure in connection with the elec- 
trical undertaking, at a salary of £600 per annum, and that he be 
paid a further sum in any year of the said period, in which a profit 
exceeding £5,000, after payment of all debt charges, interest, 
and working expenses is made, equal to 5 per cent. on the amount 
of such profit. 


Burnley.—The T.C. on April 6th decided to apply to 
the L. G. B. for a loan of £6,105 for the purchase of а 500-Kw. steam 
dynamo for the electricity worke. 

It was also decided to reduce the charges for energy and the 
rental of aro lamps as ander :—For traction purposes, from 1°5d. to 
145d. per unit; for lighting, from 4d. to 344.; for motors and 
heating, from 3d. for the first hour and 1d. afterwards, to 12d. 
and 1d.; for public lighting, from 3d. to 14d. ; for arc lamps, from 
£1 to 168. per annum per lamp. i 


Derby.—The estimated expenditure on capital account 
for the year ending March 31st, 1906, was presented by the E.L. 
Committee recently. This estimate was prepar by . the 
engineer, and amounted to £9,600. 600 was required in con- 
nection with the extension of plant and £3,000 for mains. This 
was approved by the Council. 


Eastbourne.—The gas company has threatened to oppose 
the application of the T.O. fora prov. order to supply energy to 
Willingdon, unless the Т.О. amends the Eastbourne order by 
inserting a ve clause into the Willingdon order, com- 


polling the Council at the end of the third year to reconsider, and - 


necessary, revise the price of energy, so that so far as is reason- 
ably practicable no rate will be required for the POM of 
defraying the future expenses of the undertaking. though the 
matter is to be submitted к oe ginger of ше В. ud P ps 

as com reserves to option o g 
Opposition to the House of Lords. The T.O. is willing to Insert the 
clause, minus the retrospective power, into the Willingdon Order. 


Enniscorthy Asylum.—In connection with the short 
note in our issue of 31st ult, we bave since been informed that 
Messrs. Porte & Oo., of Dublin, were the contractors for the main 
switchboard, the switchboard at the mill, and the whole of 
the wiring in connection with the scheme. They also secured the 
contract for the underground maine, which were not included in 
the original specification. 


Fazoum.—The High Municipal Commission is consider- 


ing A scheme for шщ Меш -Fasoum by means of electricity - 


the help of wa 
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Durban.—In connection with the extensive harbour 
works now being provided at this poran South African port, 
Messrs. Stothert & Pitt, of Bath, bave constructed for the Natal 
Government, under its consulting engineer, Mr. H. G. Humbie, a 
large overhead electric travelling crane. From the African 
World we obtain the following particulars. It is designed to 
handle concrete blocks up to 20 tons, and to cover an unusually 
Jarge area. The length of the gantry, which has been constructed 
by Messrs. J. Westwood & Co., of Millwall, is 1,500 ft., and the 
стапе span 135 ft. 83 iu. between centres of running rails. The 
main girders consist of a single web girder braced to a subsidiary 
girder, which is further stiffened by means of a chequer platform, 
and laterally by diagonal stays. The under girders are fish bellied, 
8 ft. deep at the centre. The end carriages are each mounted upon 
two pairs of double flanged wheels, each pair being carried on a 
swivelling bcgie, and во arranged as to equally distribute the weight 
over all wheels. There are two lift speeds—10 and 20 ft. per min. 
—the cross traversing speed being 120 ft. per min., and the 
travelling speeds, 100 or 300 ft. per min. The lifting and travers- 
ing motions are operated by separate motors of 20 and 12 в.н.р. 
respectively, and the travelling motion by two 40-B.H.P. motors, 
arrauged for series-parallel control. ° 


Fochabers.—Progress is being made with the canal 
from the River Spey, which is to provide the power to drive two 
turbo-generators to provide electric light to Gordon Osstle and 
Fochabers. The whole of the work is in the bands of Messrs. Drake 
and Gorham. When it became known thatthe Duke of Richmond 
intended to light the castle by means of electricity, the 

ple approached him to consider a supply for the district. The 

ke acceded to the request, and has decided to provide electric 
light at a charge of 58. per 16-0.р. lamp annum, without any 
further cost. The canal from the Spey will be about a mile long, 
and about 12 ft. broad and 4 ft. deep. 


Heck mondwike.— Although the Heckmondwike Urban 
District Council has been supplying electricity since the latter 
part of 1901, the formal opening of the works did not take place 
until Saturday last. Members of the Council and officials, 
with representatives of firms who have supplied the plant, met at 
the station in the afternoon. In the course of the proceedings it 
was stated that the works were opened with 39 consumers, and con- 
nected with a total equivalent of 2,804 8-0.р. lamps. On March 31st 
of this year, 20,467 equivalent 8-0.р. lamps were connected, and the 
namber of consumers had largely increased. Energy for power is now 
supplied to 57 motors, aggregating 331 н.р. The maximum load at 
the end of last month was 541 xw. In 1902 24,598 units were sold. 


India.—DLRHI.— Licences for the supply of electrical 
energy within the municipality have been granted by the Panjab 
Government to Mr. Arthur Grey, barrister of Lahore, and tbe firms 
of Messrs. John Fleming & Co. and Messrs. Killick, Nixon & Oo., of 
Bombay. The licensees are required to pay the Mupicipai Com- 
mittee in respect of any tramways constructed a yearly rent of 
Ва. 800 per mile of double track, and Rs. 500 per mile of single 
track. | 


Ipswich.—The В. of G. has been advised to add to the 
electric light plant at the workhouse a 40-H.P. gas engine, a dynamo, 
gas producing plant for existing and new gas engine, two electric 
motors, a booster and alterations to the switchboard, at an estimated 
cost of £1,220. It is estimated that, by the use of the gas producing 
plant, there will be a saving of £111 per annum. 


Italy.— Another central power station has recently been 
inaugurated at Zogno, in the Val Brembana. 

The new hydro-electric installation of Turbigo, of the Société 
Lombarde, for the distribution of electric power, is finished. It 
includes five units of 1,500 H. p. Water is taken from the “Naviglio 
Grande,” utilising a fall of 8:20 m. on four Riva-Monneret turbines 
coupled directly to fly-wheel alternators of Messrs. Gadda, Brioschi 
and Finsi’s mske. 

A new company is to be formed at Carrara for the construction of 
& hydro-electric plant near Monteverde. 

The limited company, Joh. Jacob Rieter & Oo., of Winterthur, 
has solicited a concession of water from the Doire Baltóe for electric 
traction purposes on the Ool du Ferret Bailway on the Italian-Bwise 
frontier.. The hydro-electric installation will be constructed at Palu 
and will utilise a fall of 200 m. 


Knutsford.— The B. of T. has revoked the Council's 1899 
prov. order. 


Leicester.—The T.C. has decided to supply energy at 4d. 
per unit to consumers using over 1,500 units per quarter. This is 
Id. less than the ordinary charge. The electrical engineer has been 
instructed to make inquiries ss to the probable demand for energy 
by жапан ала others for power, with the object of revising 
the tariff. 


London.—HAMMERSMITH.—A difficulty has arisen be- 
tween the L.G.B. and the B. of G. relative to the electric 
wiring of the workhouse buildings. Acting on expert advice 
the guardians declined to accept the lowest tender, and 
apparently some ratepayer has drawn the attention of the 
L.G.B. to the fact. At the meeting of the B.G. on April 6th a 
statement that the lowest tenderer had not previously done any 
electrical work for public bodies was denied, and several members 
urged that the lowest tender should be accepted, as the person 


tendering was fully competent to carry out the work. It trans- 
ired that the L.G.B. had declined to receive a deputation of the 
uardians on the subject, and it was decided by nine votes to seven 
to again request that the deputation should be received. 
HACENZY.—The L.C.C. has agreed to lend the B.C. £11,083 for 
electric lighting and street ligbting. 


Macclesfield.—At the meeting of the T.C. on April 5th, 
it was reported that the B. of Т. had, for the present, decided not 
to grant the application of Messrs. Foote & Milne that the E.L. 
order should be revoked; but it was intimated that if the Cor- 
poration had not taken steps by the end of the preeent year to carry 
out the order, the Board would not allow it to remain in force any 
longer. The Council has now decided that it must take steps to 
provide an electrical installation for the town, and Mr. Woodward, 
скаса engineer, is to endeavour to arrange the basis of a 
scheme. 


Newport.—In reference to the recent application by the 
Corporation for sanction to borrow £17,825 for B.L. purposes, the 
L.G.B. states that it will comply with the application so far as it 
relates to the borrowing of £8,445. The amounts not included are 
£8,200 for further extensions to the new power station, and £1,180 
for works in connection with the new sub-station at Stow Hill. 
The Board states that in regard to the former sum, applications 
should be made to the B. of T. for consent to that amount ; in regard 
to the latter, it would defer consideration until the agreement with 
the ie G. in respect to the site of the sub-station has been 
come to. 

Two outbreaks of fire occurred recently in the bunkers at the 
power station through spontaneous combustion, and on the recom- 
mendation of the electrical engineer, the Corporation has resolved 
to obtain some 4 in. gas piping for ventilating the bunkers. 


New York City.—The report of the special committee 
appointed on December 30th last to consider the possibility of 
installing a municipal plant for public lighting was made publio in 
the New York City Record—a publication analogous to the London 
ее March 14th last. The document in abstract is as 
ollows :— | 


On January Ist, 1905, there were in these two boroughs (Manhattan and the 
Bronx)-a total of 5,250 arc lamps and a total of and incandescent lights 
equivalent to 910,000 16-c.P. incandescent lam ese were distribated in 640 
seperate buildings and pisces: We estimate that by the time this plant is ready 
for operation, at least 6,000 aro lamps will be required, and a connected load 
equivalent to 250,000 16-с.р. lamps, requiring a power-plant capacity of 10,000 cw. 
Our estimates are based on a 60-cyole, a.c. supply system for both aro and incan- 
descent lighting. We propose to use a 7:5 ampere arc lamp in the principal 
streets and avenues. ` А 


Cost oF CONSTRUCTION. 


Total сові of a power station with a са ity of 
10,000 xw., inoluding coal storage, ooal-handling 
apparatus, building, complete boiler plant equip- 
ment, engines, generators, switchboards, interest 
during construction, but excluding land.. . . $1,250,000.00 (£257,781) 
Total cost of high-pressure cables, sub-station 
buildings, transformers, switchboards, arc- light · 
ing circuits, centres of distribution for incan- 
descent lighting, lamp-poste, lamps, meters, and 
all appliances necessary to make a complete 
operative plant up to and inoluding the lamps, 
including the cost of land, but excluding the 
cost of the main duct system, all for a capacity 
of 6,000 450-watt aro lamps in Manhattan and 
The Bronx, and for 250,000 equivalent 16-c.p. 
incandescent lamps ks T ee .. 2,850,000,00 (£591,752) 
. . $4,100,000.00 (£849,483) 


Total cost of the complete system 


Cost ок OPERATION. 


Are Lamp.—We estimate that the total annual 
cost of operating а 7°5-ampere enclosed А.с. 
arc lamp for 4,000 hours per year, including all 
generation and distribution coste, lamp repairs, 
carbons, trimming; inspection, globes, insurance, 
management expenses, depreciation at 7:5 per 
cent., and interest at 3°5 per cent. on the total 
investment, will be ЕР as 955 oe 

Incandescent Lamp.— The total cost per lamp per 
Kw.-hoar, including all charges, will be. ae 

Total Cost of Operation.—The total annual cost of 
оргак this plant for 6,000 arc lamps and 
260,000 equivalent 16-с.р. lamps, inoluding all 
operating expenses, depreciation а+7:5 per cent., 
and interest at 8:5 per cent., will be ә .. 8906, 000.00 (£19,099 7s. 7d.) 
These estimates include neither the cost of construction of ducts for cables, 

nor any rental charge for duct These items have been omitted under 


instructions that the City Council has the right to use all the duct space that it 
requires, and free of all charges. 


As previously reported, the Board of Aldermen has recently 
appropriated a sum not exceeding $600,000 (£120,000) for the 
urchase of a site for a central power station, preferably on the 
River. The estimates of the Committee presented above have 
been much oriticised, Mr. Ernest H. Davis, president of the 
National Electric Light Association, caloulating that the cost per 
arc lamp per annum should be $121.49, and the cost per xw.-hour 
for the incandescent lamps should be 12.88 cents. The price 
hitherto charged for public arc lampe by the local companies has 
been $146, but after much asseveration that this was the lowest 
ossible quotation, the tenders for the remainder of the present year 
ve been reduced to $120. Pending action by the City, this price 
has been rejected. 


Norwich,—A L. G. B. inquiry was held on the 4th inst. 


$76.40 (£15 9s. 8d.) 
5:16 cents (@°5484.) 


into the application of the T.O. for power to borrow £30,000 for : 


electrical purposes, There was considerable opposition to the pro- 
posal. 
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Reading.— From a local source we learn that the 
Mayor will open an electrical exhibition at Vastern Road on Easter 
Monday. The exhibition will cover 30,000 eq. ft. of floor space, 
a large amount of machinery will. be installed, and all the latest 
developments of electricity as applied to heating, lighting and 
motive power are to be shown in operation. К. 


South Africa.—A firm of electrical engineers are nego- 
tiating with the municipality for lighting the town of Ficksburg by 
electricity. 


Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board has, in order to 
encourage the use of electricity by long-hour customers, decided to 
adopt the demand indicator system, the prices being 4d. per unit for 
the first two hours per day throughout the year, or 23 hours between 
September and March, and 14 hours between March and September, 
and 2d. per unit for all energy consumed afterwards. 


Stourport.—At the meeting of the U.D.C. on April 5th 


a petition, largely signed by residents and tradesmen, was received, ` 


urging the Council to take steps to secure s supply of electricity for 
the district. It was suggested that the Council should ask the 
Kidderminster E.L. Co. to apply for powers to undertake the supply. 
The memorial was referred to a committee for consideration. 


Thorphill.—The Yorkshire Electric Power Co. has 
written to the U.D.C. offering to install 160 electric lamps of about 
20 c P. at a total cost of £192 per annum for public lighting. The 
Council bas requested the company to erect a trial lamp. 


Tipton.—The В. of Т. has intimated to the local 
suthority that it has revoked the electric lighting order granted 
in 1902. 


Walsall.—In order to meet the increased demand for the 
electric light, it has bsen:decided to purchase another transformer 
for the Park Street tub-station and to remove the one in Park 
Street to the Cross Street sub-station, To cover the cost of the 
necessary works, application is to be made to the Local Government 
Board for a loan of £1,350. | 


Willesden.—A report from the resident electrical engi- 
neer as to the desirability of revising the present scale of charges 
for the supply of energy for motors baving been considered, it was 
resolved (1) thet a flat rate charge of 124. per unit for power be 
made where the supply is automatically switched off at dusk; (2) 
that a fist rate charge of 14d. per anit be made for power available 
at any time; (3) that a scale of charges be framed for large power 
users, under which the price will vary, both with the load factor of 


demand and the total number of units consumed. The L.G.B. has 


sanctioned a proposed loan of £2,000 for the purchase of electric 
motors. The resident electrical engineer isto report whether there 
is any demand in tbe district for motors on the hire-purchase 
system, and also to frame a scale of charges in connection therewith, 


Wood ford.— The U.D.C. has decided to apply to the 
В. of T. for a prov. order authorising the Council to supply elec- 
tricity for public and private purposes. 


Yorkshire Electric Power Co.— The Yorkshire Elec- 
tric Power Со. (whose generating station at Thornhill is 
approaching completion) bas power to carry mains through 
Dewsbury, but permission to supply private consumers within 
the borough without the consent of the Corporation is not 
admitted. An application has been made to the Corporation by 
Messrs. Haigh Bros, colliery proprietors, Dewsbury Moor, for 
pun to take a supply from the company, but consent has been 
refused. А 


TRAMWAY AND RAILWAY NOTES. 


Bath.—The Daily Telegraph says :—'* Six motor-omni- 
buses have been' ordered by the electric tramwsys company for use 
in the hilly districts." 


Bury.—The working of the Corporation tramways for 
the past year was reported at the meeting of the Town Oouncil last 
week to have resulted in a credit balance of £434 10s. This sum 
the Council directed to be carried to the credit of the reserve fund. 
Councillor Hall, in moving the adoption of the report, said the 
estimate last year was that the tramways would require a rate in 
aid of £2,700. This bad not been required, and the money would 
go to the Education Committee, thus saving an education rate of 
nearly 3d. in the £. The working expenses worked out at 5:364, 
per car-mile. The Committee has arranged with the Salford Cor- 
poration to run tbrough cars to Heaton Park during the summer, 
both from Bury and Radcliffe. Mr. Hall expressed a hope that the 
difficulty with Heywood would be overcome before long, to the 
advantage of both Corporations. 


Central London Railway. — Considerable 
venience was caused on Taesday evening through astoppage of the 
Central London service for about aa hour, the cause being a fasion 
of wires at the sub-station at Notting Hill Gate. There have been 
various reports published in the Press regarding dense volumes of 


iocon-. 


smoke and consequent alarm. When the service was resumed the 
atmost difficulty was experienced in dealing with the rush of traffic, 
and at times booking had to be stopped. 


Chili.—A Bill has been passed by the Senate granting 
permission for the construction of an electric railway, which, starting 
from the Port of Valparaiso, will pass through the Casablanca aud 
Сагасаті valleys, and communicate with Santiago by the west, 
having s branch line connecting the Curacavi valley with the town 
of Nelipilla. The length from Valparaiso to Bantiago will be 143 
kilometres (about 89 miles) All the materials, implements and 
machinery imported for the construction and exploitation of this 
line are to be free of Customs duties. 


Coventry.—The T.C. has decided to abandon the pro- 
posed legal proceedings against the local electric tramway 
company for delay in the construction of the tramways in Albany 
Road. 


Darlington.—At the meeting of the T.C. on the 6th inst. 
the Tramways Committee's recommendation that the experimental 
id. fares should be abandoned was discussed. It was eventually 
agreed to on the Mayor's casting vote, 10 voting each way. 


Dudley.—The Corporation and the B.E.T. Co. have not 
yet settled their differences. A month ago it was stated in the 
Council chamber that the matters in dispute would be settled by 
the mediation of the Board of Trade. Since then, however, there 
bave been new developments, and it is now confidently hoped that 
the differences will be amicably settled without such mediation. 


East Ham.—Negotiations are proceeding between the 
T.C. and the Barking U.D.C. for the working by tbe former autho- 
rity of the tramway from the eastern boundary in Barking Road to 
a point in East Street (opposite Ripple Road, Barking). 


 Folkestone.—The T.C. on April 5th, by nine votes to 
eight, decided “that inasmuch as Messre. Griffiths & Oo. do not give 
such guarantee as the Corporation requires, no further steps be 
taken in respect to the contract of Messre. Griffiths & Co. for the 
tramway work.” This decision shelves the’ electric tramway 
question for the time, and it is the intention of the T.C. to apply to 
the B. of T. for an extension of the tramway order. At Folkestone 
the use of the overhead trolley system is prohibited by Бап 
Radnor, Lord of the Manor, and the owner of the greater portion of 
the town. 


London.—At the meeting of the London County Council 
on Tuesday, an expenditure of £26,000 was sanctioned in connec- 
tion with the removal, lowering or diversion of mains, pipes and 
wires in respect of tbe proposed reconstruction of the Westminster- 
Wandsworth tramways. : 

The Highways Committee reminded the Council of the decision 
arrived at last December, to ask the Board of Trade to approve 
the details of the overhead system for the proposed tramways in 
Archway Road, from the Archway Tavern to the county boundary 
at Highgate Archway. Since then communications had taken place 
with the Middleeex County Council in regard to the working 
of the lines, pending the reconstruction for electric traction of the 
Council's northern tramways with which they would be connected. 
It was suggested that the new lines shonld be operated, in 
the first instance, as part of the light railways outside 
London, which had been constructed by the Middlesex Oouncil 
up to the county boundary at Highgate Archway, and which would 
shortly be opened for traffic. The Committee intended to submit 
after the Easter vacation the terms of a proposed agreement with 
the Middlesex Council and its lessees, the Metropolitan Electric 
Tramways, Ltd., with a view to the working of the lines in the way 
indicated. Inthe meantime the Committee asked for authority to 
obtain tenders at once, in order that the work of constructing the 
new lines might be commenced as soon as possible. 

The Council postponed for a week the consideration of a long 
report by the Highways Committee in reference to the proposed 
acquisition of the remaining term of the lease granted to the North 


` Metropolitan Tramways Co. The report first deals with the diff- 


culties which have arisen in connection with the putting into force 
of the electric traction clauses of the lease, and then proceeds to 
discuss the advantages of early reconstruction of the tramways for 
electric traction. Asa result of further negotiations with the tram- 
way company, the latter has expressed willingness to sell ita interest 
to the Council as from April Ist, 1906, for the sum of £120,000, 
while the sum of £314,586 is the estimated valuation of the horses, 
cars, stable implements, harness апа .miscellaneous plant and 
machinery at the time of the proposed transfer. If the transfer is 
arranged, the Committee hopes that the reconstruction of the first 
section of the tramways msy be begun immediately after acquisition 
so as to permit of this portion being ready for electrical working by 
Ohristmas, 1906. This is considered very desirable, in order to 
secure economy in working from the Greenwich station, which 
would supply the power for operating the lines. 

In conclusion, the Committee submits various recommendations to 
give effect to the proposals to acquire the company's lease, rolling 
stock and equipment, and other property, on the terms already set 
forth, and also for the settlement of outstanding disputes between 
the Council and the company. 


Manchester, — А an inquest held a few days ago on a 
little child, who was killed through running in front of an electric 
car, it was stated that the life-guard failed to act. The child was 
knocked over, and she became entangled in the mechanism beneath 
tbe front part of the car. When the car was examined after the 
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accident, it was found that a “set screw" was missing, making it 
impossible for the guard to act. Evidence was given by a tramway 
official, that every night the cars were examined. No defect had 
been noticed about this one. The only explanation that could be 
given, was that the sc-ew had jolted out by the oscillation of the 
car. Such a-contingency had not been anticipated, but means 
would be taken to вве that such an accident did not bappen again. 
аат returned a verdict of accidental death, and exonerated the 
сат driver. 


Middiesex.—Sir H. Jekyll heard an application at the 
Board of Trade on the 5 h iost., in support of an order promoted by 
the County of Middlesex, to enable the county authority to complete 


certain light railways, authorised in 1901, which bad not been com- - 


pleted before the expiration of the period limited by the Order of 
1904, and with slight alterations to bring the form of the order into 
harmony with more recent procedure. The Morning Post reporte 
that Bir H. Jekyll, after hearing counsel, said the immediate ques- 
tion was whether it would be desirable or permissible to alter the 
general law, or make avy variation in the general law of rating on 
an extersion of time order. He doubted whether the Board of 
Trade would be disposed to entertain euch an application of this 
particalar kind of order, or whether the remedy might not be 
sought elsewhere. He would report the whole question to the 
Bc ard of Trade for their full consideration ; but bis own personal 

inion was that they would not feel themeelves able to insert the 
clause desired in an extension of time order. 


Newcastle-on-Tyne.—At the Northumberland Quarter 
Вевһіоов on 6th inst. a series of appeals by the Tynemoath and 
District Electric Traction Co., against the assessments by the Tyne- 
mouth overseers in five parishes, was heard. Sir Ed ward 
Boyle, KO., and Mr. Simey were for the appellant company, and 
Mr. Ryde and Mr Mitchell Innes were for the respondents. : 

Sir Edward Boyle said the tramways went into five different 
townships, Olurton, North Shields, Cullercoate, Tynemouth and 
Whitley. The Bench would only be troubled with the assessment 
as а whole, and when that was settled the rest would be a 
question of apportionment. The old assessment was £895 gross and 
£677 rateable, and the new assessment was £4,938 grossand £2,549 
rateable. The company objected to tbis latter figure, and the 
rateable value was reduced to £1,800, and it was against this that 
tbe company now sppealed. They admitted that the rateable value 
of £677 was too low, and the company’s witnesses suggested that it 
should bs raised toabout £1,000. 

After a good deal of evidence had been heard, the Bench inti- 
mated that the assessment would be reduced to £1,367, plus £210 
for the depót, making £1,577 allowed. 


New York -City.—The New York City Rapid Transit 
Commissioners on Marsh 30th со sidered revised plans and reports 
for new subwaye and elevated liner. The origioal tentative schemes, 
involving au estimated ontisy of $250,000,000, have been reduced to 
an estimate of $50,000,000 less. In broad outline the plars provide 
for four four-track subways from the Battery to the Bronz, with 
routes so laid out as to prevent the creation of a monopoly and to 
attract rival bids. The routes selected are calculated to serve 
efficiently the pressing needs of both the east and west sides of the 
city. There are also to be four erogs-fown lines, either for cars or 
moving platforms. To connect Manhattan and Brooklyn there is a 
plan for a four-track subway from East New York to the Williams- 
burg Bridge, and then on the Manbattan side continuing to the new 
terminal of tbe Brooklyn Bridge. For Brooklyn also there are 
outlined five subways toward the suburbs. А special lirk is pro- 
vided allowing of intercommunication between the new lines and 
the East River funnel. Sundry elevated extensions are provided 
for the Bronx. There is ro question but thet any subways that may 
ultimately be constructed will be financed by private enterprise, and 
nof, as in the case of tbe present subwsy, by municipal bonded 
funds. Construction will also be commenced within one year of the 
granting of the franchise. 


South Shields.—The T.C. on Monday referred back to 
the Tramway Committee & recommendation that the tender of 
Messre. Hurst, Nelson & Co., Ltd., be accepted for the supply of 10 
electric care, with Brill tracks, at £5,307, it being urged that the 
Council could obtain equally as good а truck of British manufacture. 


Spain.— Electric traction is about to be adopted by the 
Grenada and Murcia Tramways Co. on its line from Marcia to 
Espinardo. 


Sweden.—It is stated in the Board of Trade Journal 
tha“ the Swedish State Railways Deput e»t is ati об to submit а 
project to the Ruksdag for the purchase of the waterfalls near the 
principal lires, at the cost of 4,000,000 crowns. Thesa falle would, 
it is said, furnish’ sufficient electric power for the running of the 
trains. For some time pest the question of working the Swedish 


railways by electricity has been under consideration ; and it is con- 


sidered desirable that the Government should acquire the necessary 
water power in good tine. ' 


West Ham.—It was stated at the meeting of the Cor- 
poration on Tnesday that the total expenditure ander Mr. Osman's 
tramways contract No 1, the accepted tender for which was 
£55,097, amounted to £90,991. The chief items which accounted 
for the increase were:— New works outeide original contract, 
£23,078; additional works (doubling of line) to original contract, 
£7,138. Е 
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TELEGRAPH AND TELEPHONE NOTES. 
A Large Telephone Exchange.—It is stated that the 


telephone exchange which is to be opened at Hamburg in the course - 


of the present year will be the largest in Germany. 
exchange will be able to deal with 50,000 subecri on 
the double-wire system, although the existing connections only 
number 21,000. "The telephone cables have all been laid under- 
ground, and on the starting of the exchange the present overhead 
wires connected with the old exchanges will be entirely removed from 
the roofs of the buildings throughout the city. | 


Amazon Cable.—The India-Rubber World quotes a 
Para paper to the effect that the Amazon Telegraph Co. has ordered 
a new cable extension, to be used in Amasonia, and есресів to 
receive it shortly. 
branches of its lines, and to improve as much as possible the elec- 
trical conditions of the line between Belem, Para, and Mava»s, thus 
instituting a constant and regular service between the two cities of 
Amaz nia. 


French Cables.—The French Administration announces 


The ` 


This cable ís destined to restore the other 


the opening to international service of the cable between Brest and 


Dakar. Inorder to secure the rapid transmission of traffic between 
Brest and South America, the Sonth American Cable Co. have trans- 
ferred their office in Senegal to Dakar. 


Manchester Corporation and the Telephone Agree- 
ment.—The Manchester City Oouncil ananimously resolved at its 
mceting last week to protest, by petition on memorial under the 
Corp -rate seal, against the proposed agreement, dated February 2nd, 
1905, between the Postmaater-General and the National Telephone 
Со, by which a momentous change in telephony throughout the 
country is proposed to be made, and particularly against the undue 
haste with which ii is proposed to carry such sgreement into effect, 
seeing that it becomes binding on August 3lst next, if not dis- 
approved by Parliament before that date." The Oouncil also 
resolved that the Lord Mayor should arrange for the presentation of 
a petition to the Chancellor of the Exchequer and the Postmaster- 
General against the proposal. " 


Marconi v. De Forest.—The United States Court has 
given its decision in favour of the Marconi patent in a suit brought 


against the owners of the De Forest sys'em for an infringement of 
patent by the American Marconi Wireless Telegraph Co. Certain : 


claims in the Marconi patent, without which no wireless telegraphy 
is practicable, are declared valid by the Conrt, and to have been 
infringed by the defendant company.— Pali Mall Gazette. i 


Portsmouth Telephones.—The Telephone Committee 
will take st-ps to be represented and appear before the Select Com- 


mittee of the House of Commons on the question of the Govern-- 


ment taking over the undertaking of the National Telephone Co. 
The borough treasurer recently iuquired of the Committee if it was 
intended to pay off any portion of the suspense account during the 
current year, and he also reported that there was an available 
balanca of £1,500 which could be placed on deposit. The Com- 


mittee resolved that £614 бв. 8d. be paid off the suspense account 


this year, and that £1,500 be placed on deposit. It has been 
decided that a new toll rate be made—viz, £4 per annum for а 
maximum of 1,000 calls, and zd. per call above that number, to take 
effect from March 1st as regards preseat subscribers. 
for unlimited service is to be reduced from £5 17s. 6d. to £5 15s. 
per annum, to take effect from March 1st. 


Scarborough Telephones.—The T.O. has received from 
the Postmaeter-General an intimation that it is proposed to revoke 


the telephone licence granted to the Corporation, because no steps 


bave been taken in the matter. 


Telegraph Cable Imports.—The value of the foreign 
telegraph cables and арт aratus connected therewith imported into 
this country during March last is returned at £2,911, bringing up 
the total for the first quarter of the year to £20,059, as compared 
with only £9,246 in the corresponding three mont s of 1904. 


Tclegraphic interruptions and Repairs :— 
Casuns. INTERRUPTED, 
Trinidad-Demerara (No. 1) .. ee T ee Aug, 96, 1901 .. 


„ - ee T ee ee М 
d. Lucia- Mar ae өө ee ee ee 
0 ша 6 


Relma-In 6 өө ee ee ug. 18, 1903 m өө 
Issa (Yemen) Camaran ке T ve А 908 .. ee 
Tarifa- er LÀ ee . an. 18, 1904 ee ee 
О! {ао ee эе ээ Feb. 9, 1904 ee eo 
osed Port Arthur-Cbifa . us T „ Mar. 9, 1204 .. ee 
Jamaica-Colon .. © i ve oe „ Jan. 6,1905  .. ee 
Martinique-Paramaribo „„ April 2, 1905 .. en 
Medan Olehleh .. s . April 8, 1905 
Pernambuco- Para P . April 6, 1905 .. 
MaranLam.Ceara.. - .. April 6, 1905  .. 


LANDLINES, 
ee ee ee July 28, 1902 ee 


Puerto-Barrios ee ‚9° ee 
. Bept. 27, 1004 .. T 


Kertoh-Soutehoum m 
Bhamo route beyond Tali .. и EN „ Jan. 15, 1905 .. ee 
Newfoundland—all places in the interior .. Feb. 10,1905 .. T 

is officially 


Wireless Felegraphy in Germauny.—It 
announced that telegrams will be accepted between the German 
Imperial telegraph network, by the intermediary of coast stations 
fitted with wireless telegraphic apparatus, and ships which are 
equipped with similar installations, The authorities have issued 
regulations governing the exchange of messages, and give the follow- 
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ing list of coast stations where public communication is unre- 
stricted :—Rishoeft, Arcons, Marienleuchie, Buelk, Heligoland, 
Cuxhsven, Borkum lighthouse and Borkumriff lightship. These 
stations have an uninterrupted day and night service. e naval 
authorities have ordered wireless telegraphic apparatus for seven 
warships from the Berlin Oo. for Wireless Telegraphy on the “ tele- 
funken system, while the military authorities propose to equip а 
number of fortifications with similar apparatue. 


Wireless Telegraphy.—Mr. Yerburgh has asked the 

to the Admiralty whether in view of the importance of 

wireless telegraphy on the coasts of the United Kingdom in relation 

to national defence, any steps are being taken by the Admiralty to 

secure the control of all wireless telegraphic stations. Mr. Pretyman, 

replying in the Parliamentary papers, states that the matter has 

been, and is, occupying the interest and earnest attention of the 
Admiralty. 

The Elekirotechnischer-Anzeiger states that the Turkish Govern- 
ment bas recently signed a contract with Messrs. Siemens-Halske, of 
Berlin, for the'construction of two radiotelegraphic stations. These 
two posts are to be established at Rhodes and at Derna., If com- 
munication between these two places mentioned, distant 700 kilo- 
metres from one another, gives good resulte, a number of other 
nah el telegraph stations iwill be established, especially in the 

d 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—April 19th. Surface condereer, &c. See 
“ Official Notices” March 24th. 


Africa.—May 15th. The General Government of French 
West Africa at Dakar, is inviting tenders until May 15th, for the 
establishment of a central electric lightipg and power station at 


Batley.—April 17th. Tramway reconstruction, per- 


manent way, overhead equipment, cables, conduits, &c, See Official 
Notices” March 24th. 


Bolton.—April 27th. Stores for the’ e'ectricity depart- 
ment. See “Official Notices " to-day. 


Bournemouth.—April 20th. Steel poles, overhead line, 


iE boxes, &., for the tran:ways. See Official Notices” April 
th. ` 


Bournemouth.—April 29th. Feeder cables, troughing, 
excavation, &., for the Ohrietchurch tramways extension; also 11 
electric cars. See “ Official Notices” to-day. 


Cardiff.— April 17th. Extra high-tension three-phase 
main switchboard, sub-station switchboards, motor-generators, rotary 
converters &0. See Official Notices” April 7th. 


Devonport.—April 18th. Surface condenser with elec- 
trically-driven pumps. Bee “Official Notices " April 7th. 


Dewsbury.—April 17th. Tenders are being invited for 
the relaying and electrical equipment of the steam tramway system 
between Dewsbury and Gomersal :—(1) Permanent way construction 
and paving; (2) overhead equipment, steel poles &c.; (3) feeder 
cables, conduits and accessories. 


Dublin.— May 15th. The Dublin Port and Docks Board 
is prepared to receive tenders for an electric generating station. 


Apply to Mr. John P. Griffith, M.Inst.C.E., East Wall, Dublin, for 
specifications &c., (deposit £5). 


Dublin.—The Lighting Committee is prepared to con- 
sider proposals for the supply of motors to consumers, on the hire- 


purchase system. Secretary, Lighting Committee, 3, Cork Hill, 
Dablin, | 


Edinburgh.—May 8th. Water-tube boilers for the elec- 
tricity works. See “ Official Notices” to-day. 


France.—May 14th. Tenders are being invited until 
May 14th, by the municipal authorities of Dax (Landes) for the 
concession for the electric lighting of the town during a period of 
35 years. Tenders are to be eent to La Mairie de Dax (Landes), 
whence particulars can be obtained. | 


France.—May 156. The Governor General of French 
West Africa, at Dakar (Senegal), is inviting tenders for the establish- 
ment of a oentral electricity station in the town, and for the 
construction of an electric tramway. 


Fulbam.— April 26th. Condenser piping; steel roof 


and bunker work; coal conveying apparatus for the Electricit 
Department. See * Official Notices” to-day. т 


Glasgow.— April 17th. Main cables, meters and carbons 


for the Electricity Department forone year. See “ Official Notices” 
April 7th. | 


Govan.—April 25th. Stores for tbe electricity depart- 
ment. See “Official Notices” to-day. 


Hull.—April 17th. Air-spaeed teiephone cable for the 
Council. See "Official Notices April 7th. 


Johannesburg.—April 27th. Switchboards and ая: сев- 
sories for the new direct and alternating current power station. Bee 
" Official Notices " March 91st. 


Johannesburg.—May 7th. Tramway poles, feeder 


pillars, overhead material, telescopic ladaers, motor tower wagon, 
Фс. See Official Notices March 17th. 


Lower Bebington.— April 24th. The U. D.C. invites 
tenders for the electric installation for Fire Brigade Alarm in N. w 
Surveyor, Pub. io Offices. 


Penang. — April 18th. A 800-Kw. steam dynamo, motor 
generator, balancer, switchboards &c., for the Municipal Council. 
See Official Notices March 31et. 


Portsmouth. — May ist. Tramway st-res for the 
Corporation. See Official Notices to-day. 


Stoekport.—A pril 26th. One 500-Kw. steam-driven 
generator. See “Official Notices” April 7th. 


Swindon.—April 17th. Electric motors for three years. 
Bee “ Official Notices" April 7th. 


Wallasey.—April 27th. Stores for the electricity depart- 
ment. See Official Notices to-day. 


Wimbledon.— April 28th. 1,000-Kw. steam-driven 


turbo-alternator with condensing plant, switchgear and pipework, 
See “ Official Notices” April 7th, a дЕ 


OLOSED. 


Aldershot.-—The U.D.C. has accepted the tender of 


Mesers. Pritchetts & Gold, for the erection of new batteries (£405 
10s.) for the electric lighting station. 


Battersea.—The B.C. has placed an order with Messrs. 
Parsons & Oo., for a spare armature, at £573. 


Bradford.—The Corporation Electricity Com mittee has 
accepted the tender of the British Westinghouse Electric and 
Manufacturing Co., Ltd., fcr the supply of generators, in connection 
with the introduction of the three-phase system. 


Bolton.—The Tramways Committee has accepted tenders 
for stores for the ensuing year from the General Electric Co., the 
Incandescent Lamp Oc., the Bolton Corporation Fittings Depart- 
сое Biackwell & Oo., and the Electrio Tramways Equip- 
ment Oo. 


Bury (Lancs.).—The T.C. has accepted the tender of 
Messrs, Chas, Walmsley & Co., Ltd., of Elton, for the supply of a 
condenser at the E.L, works. 


Colchester.—The T.C. has accepted the tender of the 
Harris Patent Feed Water Filter, Ltd., for a patent filter at the 


1 Works, at £44", with £78 for connecting up with the present 
system. 


Derby.—Last weck the T.C. adopted the recommendation 
of the Tramways Committee to accept the tender of Messrs, W. 
Griffiths & Co., Ltd., amounting to £18,689, for the extension of the 
tramways from the Market Place to the borough boundary on the 
Kedleston Road, and for the construction of a loop to connect the 
Dairy House Road and Cavendieh Hotel termini. They further 
recommended the acceptance of the tender of the Brush Electrical 
Engineering Co., Ltd., amounting to £2,504, for the supply of four 
electric tramcars. There were 17 tenders for the proposed exten- 
sions of which the highest was £35,201, and the lowest £18,629, 
being a difference of £16,512. There were nine tenders for the 


cars, which would be covered and fitted with the latest improve- 
ments. 


Falham.—The B.C has accepted the following tenders 
for engineers' stores for the Electricity Undertaking :— 


. Asbestos goods, Messrs. W. H. Wilcox & Co., Ltd 


Rubber goods and street lighting, Messrs. J. Gibb & Co. 
Carbone, General Electric Co., Ltd сезги, 


Service boxes, British Insulated & Helsby Cables Oo., Ltd. 


Pri ‘ 
Coal. Road. PES, 
8. Ф 
W. Согу & Воп, Ltd. Broomhill rough small .. 14 0 10 % 
(accepted at 10s.) .. Hartley rough Ke . 12 9 8 9 
Newcombe, Harris and 
Hardiman, Lid. . Maude rough small .. vis — 10 6 
J. Hudson & Co., Ltd. Manners’ rough small .. 18 0 11 0 
Scotch rough small .. „ 18 0 9 9 
Gardner, Lockett and North of England rough small 
1 m к end Benton shingles v^ —. 12 6 
omas & Co. .. 5 irchgrave Graigola or Dyllas t raflw 
best Welsh клы” . 14 9 SP station: ч 


Charrington, Sells, Dale 
and Co... a .. Albert nuts (Yorkshire) 14 0 13 Q 


n p . 
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Fasham.— The” Council has received the following 


tenders :- - 
Cexpaunxsine Prawr. 
28 in. vacuum.,  936ín.vaeuum. 

Bohw TTE & Co. eo se ет ° э £2,145 0 — 

Balcke & Co. ee ee ee ee 1,948 19 — 
A hell & Nesbit .. ee s .. 1,910 15 21,890 15 
Bummers &8cot$ „ 1,70 0 1,480 0 
Thornton & CO. m ә ee 1,709 0 1,625 0 
Wheeler Condenser Co. .. s . 1,681 0 1,895 0 
Storey & Sons oe 165515 1,830 12 
Cole, Marchent & Morley ss .. 1,579 10 1,214 10 
Belliss & Moroom .. E is ee 1,472 0 1,392 0 

Carriok Wardale ee ee ee oe 1,544 0 — 
Bertrama, Ltd. ee ee ee oe 1,505 0 1,251 10 
Bcott & Co. * e oe ee ee 1,481 0 1,256 0 

Musgrave & Co, ee ee os ee 1,481 0 — 
Mirlees-Watson Co., Ltd. T . 1,475 0 1,145 0 
Masson & Scott oe ee ee ee 1,470 0 1,205 0 
Bailey & Co., Ltd... ee oe ee тет 1.450. 0 
Richardsons, Westgarth & Co., Ltd... 1,486 0 1.185 0 
Coombe, Barbour & Co., Ltd. .. .. 1,408 0 1,855 0 

„ p Oo "Ltd oe oe 1,888 0 — 
OT hee E ump og 4200. oe oe 1,883 0 * 1,119 10 
W. H. en, Son & Co., Ltd. oo oo = 1,192 0 

` * Accepted. 
ECOROMISERS. 
Goodbrand & Co., Ltd. ЧА T £2,751 10 
Clay Cross Co., Ltd. ca ; 2,665 0 
Lowoock & Co., Lid. s» js ee 8% 2,665 0 
Н. Windsor & Co., Ltd oe ee oe ee 2,650 0 
Green & Son .. 5 + ee (accepted) 2,610 0 
Danks & Co., Ltd. EP 92 $a “© Se .. 3,640 0 
Btirling Boiler Co., Ltd. si 2,158 0 
Carter & Sons .. 8 we 2,105 0 
STOKERS, 

Erith Engineering Co., Ltd. we T ve 21,669 0 
Rowlands & Co., Lid. ee LEE 1 ee ee ee 1,221 0 
& Co., Ltd. oe ee oe ee ee ee 1,)90 0 
Underfeed Stoker Co., Ltd. .. „з iw és .. 1,03 0 
99 99 » ee (alternative)— (accepted) 875 0 


Leicester.—The T.C. has accepted the tender of Messrs. 


W. T. Glover & Co, Ltd., of Manchester, for the supply of cable - 


and trougu ng for tne Nottingham Road extension. 


Leith.—Messrs. Ferranti, Ltd., have received an order 
from the Corporation fora traction switchboard. 

Messrs. 8. Dixon & Son, Ltd, Leeds, have secured the 
contract for the supply of the whole of the overhead fittings to 
be used in connection with the new tramw y zystem at Leith, which 
is to be on the grooved wire principle. The same firm will supply 
the feeder pillars. . 


Liverpool.—The tender of the Electrical Co., Ltd., for 
the supply and erection of arc lamps, poste, cables, &c., required for 
lightiug the entrance to Sandon Dock, the North and Bouth passagos 
to Huskisvn Dock, and the Huskieson Dock and Branches, has 
been accepted by the Mersey Docks and Harbour Board. 


Manchester.—The annual contract for the supply of 
overhead line fittings, for the Manchester ration Tramwayr, 
has been placed with Mesers. S. Dixon & Bon, Ltd., Leeds. 


Marylebone.—The Electric Supply Committee has 


received the following tenders for the supply, erection and 
eonnecting-wp of 880 yds. of 2 sq. in. and 440 yds. of 1 sq. in. fire- 
resisting cables:— . 


t. Helens Cable Cod Daa, (provisionally accepted) £1,881 0 
ee . J 0 


W. T. Glover & Co., ex s " ,T22 
British Insulated & Helsby Cables, Ltd. 1,782 10 
Siemens Bros. & Co., L 1,779 12 


W.T. Henley's Telegraph Works Go., Ltd. š | Е . 1,901 0 


For the supply of cards and cabinets required for working the 
several sections of the Department on the card system :— 


The Shannon, Lid. provisionally accepted) .. £189 10 
The Library Bureau, Ltd... si sa ix . 208 10 
The Library Supply Co. oe АҒ ar 217 16 


Newport (Mon.).—The Electricity and 'framways Com- 
mittee has accepted a number of tenders for the supply of stores 
for the Electricity and Tramways Departments. | 

The Guardians have given the contract for electric light fittings 
for tbe next 12 montks to Messrs. A. G. Arnold & Bon, a local 
firm. 

The Oorporation hss accepted the ош tenders for 
additional plant at the power station, Corporation — 

Browett, Lindley & Co., Ltd., 1,800-xw. steam engine generator, о, 
steam balancer, including two generators, to be supplied by General Hlectrio 
R. begck & Wilcox, boiler, £960. 


R. Alger & Son, switchboard, £405, 
W. A. Baker & Co., Ltd., awitchboard gallery, £145. 


Pontypridd.—The tender of tk ` Electrical Co., Ltd., for 
the electrification of the Penhriw Colliery, and the supply of high- 
tension transmission lines, aub-station equipment, switchboards, 
power and lighting transformers, motors for electric haulages and 
dip pumps, motor-generator and motor-driven high lift centrifugal 
paap: з been accepted by the Board of the Great Western 

ollieries. 


Stalybridge.—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board has accepted the 
tender of the British Westinghouse Electric & Manufacturing Oo., 
Lad., for the supply of five tramoars. 


vertical water-tube boilers 


Port Elizabeth.— The following is a list of the tenders 
accepted by Mr. В. Pape, the city electrical engineer, during his 
recent stay in this country :— n 
. Messrs. Tinkers 


в . Brush Electrical Engineering Со, 


Turbines, dynamos and accessories .. 
Cables.. EN “5 А "n ex .. Western Electrico Co. 
E.P.8. Co 


Battery ae 89 248 am 
Switchboard : 
Overhead crane... A vex 
Aro and Nernst lamps and pillars 
Meters v sie vs is .. Reason Manufacturing Co. 
Tools .. és Р °з . Geo. Hatch & Co. 


The total amount is £45,000. In every section the work was open 
ud tender, and the best tenders were received from home manu- 
turers. 


Portsmouth.—The Tramway Committee submitted the 
following tenders for 200 steel tires, and on their recommenda- 
tion the first-named was accepted :— 

The Steel Peech & Tozar Co., £1 9s. each. 
Mr. John Brown, £1 9s. ба 


Cammell, Laird & Co., £1 10s. 
Messrs. Hadfleld's, £1 158, 


The following tenders wore received by the Telephone Committee 
for an extension of the telephone switchboard :— 
The International Electric Co. (1) £1,827 10s.; (2) £1,835. 


The Ericsson Bell Co. (1) £1,475; (2) 21,980. 
British Insulated & Helsby Cables, Ltd. (1) £1,640; (2) £2,840. 


The T.O. endorsed the recommendation of the Committee that, 
subject to the tender of the International Electric Co. being found, 
after examination by Mr. Bennett, to comply with the specification, 
it be accepted, and that it be left to the Committee to decide which 
of two alternative extensions shall be carried out. The specifica- 
tion provides (1) for an extension of 320 positions, and (2) for 
an alternative extension of 640 positions. 


Salford.—The Corporation has awarded Messrs. R. J. 
Nicholson & Co., of Manchester, the contract for the electric light- 
ing of the Seedley Schools, together with the supply of the 
necessary fittings. 

The T.C. on April 5th accepted the following tenders іп oonnec- 
tion with the Electricity and Tramway undertakings:— 


F. Smith & Co., Salford, six drums of copper trolley wire (1,050 yds. each), at 


. Ib. Е 

W. Т. Glover & Co., Ltd., oable for Ship Canal Docks Electricity Supply, 
£1,948. | . 

Johnson & Phillips, Ltd., rubber insulated fire resisting cable, 2965 106. 

Tudor Accumulator Co., Ltd., repairs and renewals of two storage batteries, 


£820. 

Howard Conduit Co., Ltd., asphalt troughing. 

British Insulated & Helsby Cables, Ltd., house fuse boxes. 

Doulton & Co., Ltd., earthware pipes and conduits. 

General Eleotrio Co., Ltd., carbons for ато lamp and screwed tubing. 

Rowland Carr & Co., best Trinidad bitumen, бв. 2d. owt. 

Simplified Underground Conductor Co., Ltd., asphaltic concrete, £2 1s. 9d. 
per ton. 

Reason Manufacturing Co., Ltd., Ferranti, Ltd., and Chamberlain & Hook- 
ham, Ltd., meters. 

General Electrio Co., Ltd., Royce, Ltd., and Lancashire Dynamo & Motor 
Co., Ltd., motors. = 

Messrs. Grant & Aldoroft, creosoted wood troughing. 


р Spagnoletti & Co. 
°з Spencer & Co. 
.. General Electrio Co. 


South Shields.—The Tramways and Electrical Com- 
mittees of the T.O. has accepted the following tenders :— 


Wm. Underwood & Bros , construction of permanent way and track, £42,903, 
also copper rail bonds and bonding of tramways, £770. 

Dick, Kerr & Co., Ltd., generators, £2,695. 

J. & Н. MoLaren, Leeds, engines, £8,400. 


Swindon,—The T.C. has accepted 
tenders :— 


W. & T. Avery, Ltd., Birmingham, 10-ton weighbridge (Electricity 
Works) £10. 

Bennis Stoker Co., Ltd., Bolton, mechanical stoker, £127 10s. 

Biemens Bros., re-winding armatures of motor-generator, £16 each. 


the following 


Erratum.—A printer's error occurred in our leading 
article last week, the item for repairs, renewale, &c., being entered 
twice; the first 1:86d. should be deleted. The total is correct, and 
the error does not affect the subsequent working. 


Muchee Muchee Sad.—Two Chinamen, employed on 


the East Rand Mines, noticed the ends of a copper 
wire from the electric light lines. tried to out a 


piece off, but as the wires were ‘‘alivé” they were electrocuted. 


Railway Companies and Motor-Omnibuses.— We read 
in the Times that the adjourned meeting of the Manchester Tram- 
ways Conference, held at the Westminster Palace Hotel on 
Saturday, discussed the proposed institution of motor-omnibus 
service by railway companies. It was reported that the Midland 
and the Great Western Companies had withdrawn the omnibus 
clauses; and that the North-Eastern Railway Co. were prepared to 
make some concessions in order to meet the views of municipal 
and other tramway owners. Sir Edward Grey, M.P., as a director 
of the North-Eastern Co., intimated that, whilst they would try to 
meet the objections of tramway owners in urban districts, they 
desired full liberty for giving motor-omnibus facilities in country 
districta. The meeting was adjourned to consider what amend- 
ments the North-Eastern Oo. are willing to make in their motor- 
omnibus clause. 
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FORTHCOMING EVENTS. 


To-day's Arrangements. t 7.90 p.m. North East Coast Institution of Engineers 
and Shipbuilders, ''The Influence of Oil on the Ultimate Strength 
of Boiler Furnaces," by Mr. D. B. Morison. 

At В p.m. Physical Society. The Determination of the Moment of 
Inertia of the Magnets used in the Measurement of the Horizontal 
Component of the Earth's Field," and “Exhibition of a Series of 
Lecture Experiments, illustrating the Properties of the Gaseous 
Ions produced by Radium and other Sourcer,” by Dr. W. Watson. 

At8p.m. I.M.E. Presidential Address by Mr. Edward P. Martin. Steam 


Engine Research Report discussion will be concluded, and Prof 


Capper will reply. | | 
At 9 p.m. Royal Institution. * The Law of Pressure of Gases below 
Atmosphere," by Lord Rayleigh. 


Saturday, April 15th.—At 10.15 a.m. (At gates of works.) I. E. E. (Manchester 
Btudents).. Visit to the Peel Works, Salford, of the General Electric 
Co., Ltd. х 

Tuesday, April 18th.—At 8 p.m. Institution of Civil Engineers, Annual 
General Meeting. 

Wednesday, April igth.— At 7 p.m. The Manchester and North of England 
Horological Society Meeting at the Municipal School of Tech- 
nology. Electric Clocks," by Mr. F. Hupe-Jones. Members of 
the Manchester Section of the I. E. E. are invited. 

At 5.30 p.m. Chemical Society Meeting. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.*. 


Тик following orders are issued lor next week :— 


There will be no Technical Instruction at Headquarters during the week. 
Monday, April 17.—“ A" Company. Hopkinson Cup Competition, 7 p.m. 
Tuesday, April 18.— B" Company. Hopkinsen Cup Competiticn, 7 p.m. 
Medical Inspection for Recruits and Special Service Section, 7 p.m. 
Wednesday, April 19.—“ D" Company. Hopkinson Cup Competition, 7 p.m. 
Tborsday, April 20.— C" Company. Hopkinson Cup Competition, 7 p.m. 
Recruits and non-efficients for Easter Camp at Weymouth, parade at 
Waterloo Station, L. & S.W. Railway, at 12 poon, 
Friday, April 21.—H eadquarters closed. 
Saturday, April 22 — Fflicients for Easter Camp at Weymouth, parade at 
Waterloo Station, I, & 8. W. Railway, at 12 noon. 
Heng quarters will be closed from Thursday night until Tuesday morning, 
20th inst. 
H. T. O'S8RHavconNrEssY, Captain R.E. 
For O.C.E.E.R.E. (V.) 


NOTES, 


Next Week's Electrical Review."—Next Friday 


being Good Friday, the ELECTRICAL Review, due to appear on. 


that day, will be published two da»s earlier, 4e, Wedresday morn- 
ing, April 19th. All matter intended for сот '‘Ocrrespondence” 
and article columns sbould reach us by firet post on Monday 
morning, April 17th. Other news and notes should reach us eome 
time during Monday, or at latest by first post on Tuesday. 

Our Advertirement Department arnosnces that new copy and 
alteratior s to existing displayed advertisements should be received 
not later than to-morrow, Satorday morning (15th irst.). 

Official Notices and small prepsid advertisements can be received 
up to the morning of Tuesday, 18th inst. 


Charging for Power Euergy.— We have received from 
Mr. H. Richardson, city electrical and t:amways engineer to the 
Dundce Corporation, particulars of a new system of charging for 
electrical energy supplied for motive power, which he is recom- 
mending for adoptior. In a report to the Tramways Committee, 
dated 27 h ult, Mr Ricbardson points out that power stations 
should be built primarily for the supply of power, and only eecon- 
darily for lighting purposes—a view with which we are, and have 
long bren, in cordial agreement. Whether this course is yet prac- 
ticable or not does not affect the question of what ought to be done. 

Mr. Richardson has apparently tackled the subject without taking 
much notice of what bas been already accomplished, as be makes no 
reference to the exbaustive treatment of the question in various 
I.E.E. papers. The main feature of novelty in bis proposals con- 
sists in the suggestion that the proportion of standing cbarges 
allotted to a consumer with а small maximum demand should be 
greater than in tbe csse of one whose maximum demand is greater. 

In order to carry out this principle, without, however, alarming 
the consumer by a complicated system of calculation, Mr. Richardson 
has embodied the tariff resulting from bis investigations in the shape 
of a set of tables, so that a consumer, knowing bis maximum 
demand aud his total consumption of energy, can at once ascertain 
the rate per unit at which he must pay. In this we think Mr. 
Richardson is well advised; probably the maximum demand system 
would have euccecded far more generally than it has if this couree 
had been followed in every irstance. As a matter of fact, of course, 
it is well known that the M.D. system is dying out, owing mainly to 
the difficulty of explaining it to contumers. 


Mr. Richardson explains why it is that power consumers whose 


load fa-tor is high are much more profitable customers than even 
tramways. We need not go into the details of his calculations; 
suffice it to вау, that he makes the standing charges per annum in £ 
per Kw. (a) vary according to the formula— 


1 
o козы 
where b is the maximum demand in xw. It will be seen, there- 
fore, that a varies from a maximum value of £5 10s. for а small 


consumer to a minimum of £5 for the largest. Given that the run- 
ning costs per unit (includirg profit) are 71d in Dundee, if c = the 
total units consumed per quarter, the price per unit all: round will 
obviously bs— 

60 x ab 


р + 71, in pence. 


We may point out that practically the same result would be attained 
by charging on theordirary maxi um demand system at prices ranging 
between 4d. and 414. per unit for the first hour's use of the mazi- 
mum demand, and 71d. per unit for all afterwards; the initial 
price being varied according to the magnitude of the consumer's 
maximum demand. 

On tbe whole, we fail to see that Mr. Richardeon's system exhibits 
any material improvement over exittirg systems. To our mind, 
the whole thing is faulty, for a motor user's maximum demand may 
occur at any time of the day whatever, and unless it happens to 
occur at the same time as the peak loa’, it has no effect at all on 
the quantity of plant installed. When the lighting load was prac- 
tically the whole load. the maximum demand system could bs 
applied witb justice ; but nowadays the conditione are altered, and 


‚ the only system which approximately fits them is, in our opinion, 


the two-rate meter system. 


Third Rails and Trespassers.—The report is issued of 
Lieut.-Colonel Von Donop to the Beard of Trade on the death of the 
girl, Elizabeth Chapman, who was killed by coming into contact with 
tbe “live” rail on the North-Eastern Electric Railway, near Monk- 
seaton, on February 20th, as reported by us at the time. It will 
bs remembered tbat the gir] crossed tbe line at the point where the 
"live" rail was not protected, although there were two crossings 
close by where the rail was guarded, and in order to save a few 
yards the girl did not use the crossirgs that were protected. In tbe 
circumstances Colonel Von Donop considers that further guards of 
the live rail were not called for. 3 

At B rkdale, where the traffic is pressing, the, Lancasbire and 
Yorkshire Railway Co. have placed an effective wire guar’, which 
is unclimbable, for a considerable distance in the direction of Liver- 
pool, and they have successfully concluded negotiations with the 
Birkdale District Council fo? the widening of the level crossing at 
Birkdale over the-electric railway from 28 ft. to 36 ft. At Fresh-: 
field, on the same line, a footbridge bas been erected, and one is in 
contem plation for Ainsdale, so that the public are being safeguarded 
at all points. It seems that notbing but a deliberate act of trespass 
can row endanger the passenger, while, with regard to the service 
generally, the new electric trains are running to time, and the speed. 
and punctuality on the electrified line are greatly appreciated. 

At the Southport Police court on Monday the magistrates 
had before them Luke Howard (Hart Street’, Ernest Walweley 
(Kensington Road), and James Riding (Newton Street), for tres- 

sring on the Lancashire and Yorksbire Electric Railway. Defen- 

ants pleaded guilty. Mr. Daniel, solicitor for the company, 
ttated tbat.on the Ist inst. the defendants crossed the post and 
rail fence between Southpcrt and Cross e ne, and crossed the electric 
line to Chadwick’s Field. There was very great danger from the 
public crossing the line on account of the expose d “live” rail. By 
the defendants’ example other people were doing the same thing, 
and on Saturday the company’s officer had reen children crossing 
the line. Notices were posted as required by the company’s Act, 
and defendante were liable to a penalty of 40s. The Chairman 
(Mr. T. O. Chinning) pointed ont the danger of crossing the electric 
line, and said the Bench would not deal as leniently with future 
cases. Each defendant was fined 59. and costs. : 


Tube Railway Fatality.—On Monday last week a 
porter employed at the Great Northern and City Railway Sta“ion 
at Highbury, met bis death while at work on the me*ile. Ав a train 
approached from Moorgate he тап along the side of the live 
with his pai), and etoppirg leaned with his back against the concave 
wall, After the trai: bat passed he was found iu a doubled-up 
position dead. Tbe medical evidence showed that there was no 
indication f ele: tric action, death being dne to extensive fracture of 
the base of the skull. There was stated to be 2 ft. 6 ir. clear space 
between tte metals and the wall, and the station-master said he 
considered 1 ft. 11 in. with a concave wall bebind a sufficient space 
in which to lean safely Не said that werk was only done while 
the steff was present and traffic runnivg, between 5.49 a.m. and 
11.90 p.m., afrer which all tbe stations were closed.. A juror 
eupgseted that euch dangerous work should. bs done either before 
the ‘raftic bezan or after it ceased. | 

The jury, in returnirg a verdict of accidental death, recom- 
mended that the directrra should, if possible, devise and adcpt 
means calculated to’ prevent similar mishaps in the future. 


Discriminating Relays and Cut-outs.—We have 
reccived a letter from Mr. C. Dudding, of Cape Town, South Africa, 
consisting mainly of warm evlogy of Mr. Andrews, whose b!ushes 
we will spare, as the matter bas no particular bearirg upon the 
recent controversy. We may, bowever, extract the following as a 
vseful contribution to the debate :—“ In the years I have worked 
with Mr. Andrews's devices, both at Home and out here, on direct 
end alternating circuite, I have practically never know them to 
fail." 


Appeal Dismissed.—The Court yesterday morning 
dismissed the appeal of the plaintiffs’ in the case of the Patent 
Exploitation, Ltd., ©. American Electrical Novelty, &o., Оо., Ltd. 
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Telephone Exchange Fire. — On Tuesday Dr. F. J. 
Waldo resumed the inquiry into the causes of the flres at Mansion 
House Chambers and Oxford Court. According to the Times, Mr. 


O- B. Clay, litan superintendent of the National Telephone 
Co., stated that fire originated on the District Railway at West- 


minster Bridge Station. They had had some cables along the rail- 
way for many years. The cables had been taken from their position, 
and were to have been permanently placed slong the front of the 
platform and covered in. This work bad not been completed, and 
the metal cable cover appeared to have been left touching the cables 
and the live rail. When the current was turned on, it thus got 
to the telephone cables. The 500-volt current could not have got to 
the subscribers’ instruments, because the wires would not bear 
the pressure. The Telephone Co. were not responsible. He 
had never heard of a case in which a telephone subscriber using 
his instrument was injured through a high-pressure current on tbe 
wire. Cross-examined, he admitted tbat other modern exchanges 
were better protected against high-pressure currente, but the pro- 
tective heat coils were not put into exchanges likely to be removed. 
He had received shocks while using telephones. Mr. H. L. Dixon, 
imspector of overhead wires in the City of London, gave evidence 
aa to the effect of shocks through telephones. Mr. W. E. Hanson, 
constructing engineer to the Underground Electric Railways Co. of 
London, Ltd., stated that he found a metal trough lying across the 
“ live” rail where the telephone cables had been lying. He did 
not know how the metal trough got there. It would be the work- 
men’s duty to clear the line. Mr. 8. В. Fortenbaugh, electrical 
engineer, also gave evidenoe, and the inquiry was adjourned for a 


Fatality at Islington.—The Islington Lighting Com- 
mittee reported on Wednesday that on Friday, the 7th inst., at or 
about 10.50 p.m... Mr. B. M. Ooxeter, senior shift engineer, was 
killed while carrying out his duties at the electric lighting station. 
“There were no actual witnesses to the accident, bat Mr. Coxeter 
was found lying near one of the rectifiers, and it is presumed that he 
reesived a shock from the machine while making the customary 
adjustments. Every effort was made to restore consciousness to the 
deecased under the supervision of Dr. White, and artificial respira- 
tion was attempted for two hours, but without success.” 

The inquest .was held on Tuesday afternoon. The evidence 
showed that Ooxeter was found lying on the floor shaking violently. 
Artificial iration was used, but deceased expired almost at once. 
He had hold of a key used for the rectifiers when found. Dr. Dace 
mid that he found that the palm ef the right band was blistered, 
whilst there were also blisters on the chest and abdomen, caused by 

ity.— Mr. Albert Gay, consulting and chief electrical engineer, 
said that the deceased, who wasa most competent engineer, had been 
employed at the Eden Grove station for eight years, and he had 
great confidence in him. It was most difficult to explain what did 
happen, but he assumed that he was doing something to the 
brushes. Deceased would use a key for this work, and he having 
& blister in the pslm of the haud, it might be that he did 
not grasp the handle of the key, which was insulated, and that a 
sudden slip of the hand brought it down to that portion which was 
alive. 16 was not possible to have the whole of the key covered, 
owing to the kind of operation that was necessary. It was 
possible that the deceased might have slipped, or that a tem- 
porary loss of memory caused him to make a mistake. Deceased 
was а most technical officer, therefore fully alive to the 
dangers of the work. The work that he was doing, he would 
perhaps do several times іп а day. The current was from 1,500 to 
2,000 volts. Unless he slipped, or his hand slipped down to the 
live portion of the key, to him the work would not be dangerous. It 
bad not been their rule to use gloves at tbis particular work, 
because the handle of the key was insulated, but, he now had 
to admit, after this accident, that, had gloves been used, the 
accident would not have occurred. He should, for protection in 
future, see that to prevent the hand slipping to the live portions, 
an ebonite disk was fitted to the handle which would be made larger 
so that it would be a kind of a shield. He examined the key after- 
wards and found that if was not broken.—By H.M. Inspector: The 
key that was used was one that had always been considered the 
proper key to use, aud it was made specially for the purpose. It was 
not before thought necessary to use the gloves. Gloves were usual 
when high tension currente were used. The Coroner said he took it 
that Witness was of opinion that this was purely an accident. Mr. Gay 
said that was so. This work had been done thousands of times with- 
out an accident. The Coroner said it seemed that there was no doubt 
the accident took place when deceased was attending to the brushes 
of the rectifier, owing to bis hand slippin . This was the first death 
from an electric shock that they bad had at the works. The whole 
staff were insured. The Coroner supposed that this was a case tbat 
came ander the Workmen’s Compensation Act. Mr. Bramell said 
there was a difficulty, for deceased was not a workman. Mr. 
Lithgow was of opinion that the case was clearly one that came 
within the Workmen's Compensation Act. The jury returned а 
verdict of "Accidental Death.” - 


Institution and Lecture Notes.— On 8th inst. Mr. 
W. H. Whitehouse, M. I. E. E., read а paper before the members of 
the Birmingham and District Electric Club on " Lightning Oon- 
ductors.” The author referred to Bir W. Preece's statement before 
the Institution of Electrical Engineers in 1889, that in 1872 19 per 
cent. of the telegraph instruments were damaged by lightning. In 
the year 1889 the number damaged was only 1:3 per cent., this 
result being due to the employment of an ordinary galvanised No. 4 
iron wire down pole. The lecturer then proceeded to describe 
the menon of the lightning discharge, forked, sheet, globular, 
end 86. Elmos fire, thunder, &e. The work of Franklin at Phila- 
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delphia, and M. Dalibard at Marly-la-Villa, was mentioned in 
proving the identity of lightning with ordinary frictional or static 
electricity as shown by the action of the Leyden jars, electroscopes, 
&c. Mr. Whitehouse referred to the difference of opinion as to the 
relative merits of points or knobs on the top of a condu^tor, which 
gave rise to such heated diccussion in the reign of George III. 
During the past 20 years, owing to increased knowledge of electrical 
science, the theory of lightning has been entirely changed. The 
discharge being alternating, of high frequency (and not, as formerly 
supposed, direct), the laws of ohmic resistance do not apply, 
hence the superiority of copper over iron no longer exists.  Atten- 
tion was then drawn to the papers read by Sir Oliver Lodge. The 
lecturer in concluding gave a summary of what he deemed (in our 
present knowledge of the subject) to be the essentials of a proper 
system of lightning conductors. Through the kindness of Mr. A. 
Hands (G. W. Grey & Sons, Leadenhall Street, London,) the paper 
was illustrated by a number of photo slides of charches and buildings 
damaged by lightning. 

On Saturday the members of the Huddersfield Branch of the 
National Engineering Society listened to a lecture by Mr. Arthur 
Hollingworth, of the Corporation electric department, on Tele- 
phones, Past and Present.” 

Ata meeting of the Newcastle Association of Students of the In- 
* itation of Civil Engineers, Mr. Wilfrid Hill delivered a lecture on 
“The Electrical Equipment of Workshops and Shipyards.” Mr. 
Gerald Stoney presided. 

The following are among the lecture arrangements at the Royal 
Institution after Easter:—Prof. Sir James Dewar, three lectures 
on “Flame”; Prof. J. A. Fleming, three lectures on “ Electro- 
magnetic Waves ” (the Tyndall lectures). 

Last Friday, at the Royal Institution, a lecture was delivered by 
Mr. Alfred Mosely, C.M.G., on “ American Industry." 

A large number of members of the Junior Institution of Engineers 
visited the Willesden power house of the North Metropolitan Elec- 
tric Power Supply Co. at Taylor's Lane on Thursday evening, April 
6th. In.the unavoidable absence of the engineer, Mr. E. T. Ruthven 
Murray, they were conducted round by the station superintendent, 
Mr. F. D. Napier, and his assistants. The Vice-Chairman of the 
Institution, Mr. Adam Hunter, at the conclusion of the visit, 
expressed the acknowledgements of the members for the arrange- 
ments that had been made for their reception. 

At the Royal Society meeting held yesterday afternoon, the follow- 
ing papers were read : —By Dr. J. A. Harker On a New Type of 
Electric Furnace; with a Re-determination of the Melting-point 
of Platinum," communicated by Dr. R. T. Glazebrook, F. R. S.; and 
by Dr. P. E. Shaw, “The Improved Electric Micrometer,” com- 
municated by Prof. J. H. Poynting, F. R. S. 


Appointments Vacant.— Mains superintendent for 
Bermondsey (£170); assistant foreman for overhead line work at 
Blackburn (308); shift engineer (355), and two switchboard 
attendants (25..), for Finchley; jointer for Elland; lecturer on 
electrical engineering (£160) for Hull Municipal Technical School ; 
additional assistants are wanted for the Electrical Engineering 
Department at the City and Guilds College, Exhibition Road. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
Егистволг, RRVIBW posted as to their movements. } 


Central Station Engineers.—The staff at the Ports- 
mouth tramway power station, on Friday, presented a marble clock 
to Mr. W. J. Vincent, shift engineer, on his marriage. 

The Ossett T.O. has appointed Mr. WaLTRR Еммотт, of Halifax, 
as engineer of the electricity undertaking which is about to be 
carried out. 

Mr. Box, electrical engineer at Kroonstad, recently tendered his 
resignation to the T.C., and it was accepted. 

The Carlisle Electricity Committee has increased the salary of 
Mr. G. G. SouBrIELD, deputy electrical engineer, from £150 to 
£175 per annum. 

Mr. R. PAPE, of Port Elizabeth, left England for South Africa by 
R. M. S. Saxon on April 1st. Daring his stay in this country he 
arranged contracts to the tune of £45,000, all being placed with 
British manufacturers. Some particulars of these contracts appear 
in Contracts Closed,” to-day. Mr. Pape hopes to have his station 
in working order by Christmas. 


Tramway Officials,—The Southampton Tramways Com- 
mittee has recommended the appointment of Mr. H. E. Үнввовү, 
chief electrical engineer and deputy manager of the tramways iat 
Sheffield, as tramway manager at an annual salary of £500, rising 
by £25 a year to £600. A section of the committee is in favour of 
the appointment being given to the Southampton electrical engineer 
as a dual office. 

The King’s Norton U.D.C. has decided to grant £350 to Mr. 
A. W. Cross for special and extra services rendered in connection 
with the electric tramway undertaking. 

The Liverpool T.C., on April 5th, granted the following increases 
of salary :—Mr. Cuas. W. MALLINS, tramway traffic superintendent, 
from £400 to £500 per annum; Mr. C. R. BELLAMY, general 
manager of the tramways, from £1,200 to £1,400 per annum ; and 
Mr. A. Отосан, resident electrical engineer, from £800 to £900 a 
year. 
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On the recommendation of the Tramways Committee, the Ports- 
mouth T.C. has decided that the salary of Mr. V. G. Lmonr, the 
resident engineer at the power station, be increased from £250 to 
£300 per annum forthwith, and then to £4CO per annum by four 
annual instalments of £25 each. The salary of the traffic super- 
intendent, Mr. W. Мосмғовр, is to be increased from £156 to £165 
per annum, and then to £175 by two annual instalments of £5 each. 

The circumstances under which Mr. James DALRYMPLE, general 
manager of the Glasgow Corporation Tramways (reported in last 
week's Review), has gone to Ohicago are somewhat unique. On 
Thursday morning last week, the Lord Provost of the city received 
а cablegram as follows: —“ Chicago, the first great city in America, 
following the lead of Glasgow, declares for municipalisation of 
street cars by 25 000 majority. Will you give the manager of your 
municipal tramways a vacation of 30 days to visit Chicago to confer 
with me? All expenses, first-class travelling and hotel bills will be 
paid by me. Answer.—Edward F. Dunn.” A meeting of the Tram- 
ways Committee of the T.C. was called, and in the afternoon the 
Oorporation granted Mr. l'alrymple the desired leave of absence. 


_ General.—The third annual dinner of the Northampton 
Institute day students was held at Anderton's Hotel, Fleet Street, 
on Thursday, April 6th. The chair was occupied by Mr. G. Van 
Vestraut, and among others of the staff present were Dr. R. Mulli- 
neux Walmsley, Dr. О. V. Drysdale, and Mr. C. E. Larard. A good 
musical programme was rendered by the studente and staff. 

The first award of the John Fritz Medal, which was established 
by the professional associates and friends of John Frits, of Beth- 
lehem, Pennsylvania, U.8.A., on August 21st 1902, his eightieth 
birthday, to perpetuate the тошогу of his achievements in industrial 
progress, has been awarded to Lord Kelvin. This award was made 
by a board selected for the purpose from the membership of the 
American Society of Oivil Engineers, the American Institute of 
Mining Engineers, the American Society of Mechanical Engineers, 
and the members of the American Institute of Electrical Engineers. 
The medal is of gold, of the value of about $100, and with it is pre- 
sented a certificate of the award. The medal was awarded to Lord 
Kelvin for “Cable Telegraphy and other General Scientific Achieve- 
ments.” 

It is announced that Lord Kelvin's condition continues to im- 
prove. It is expected that he will be able to leave his bed in about 
a fortnigbt's time. 

On April 9th, in Vienna, Mr. ALFRED JaRay, a director of Frark 
Suter & Oo., Ltd., was married to Miss Fanny Hirsch. 

Science says that Prof. L. O. HRD , assistant professor of elec- 
trical engineering at McGill University, has been awarded the 
honorary title of Officier d'Académie by the French Government. 

The transfer of the business of the British Schuckert Electric 
Oo., Ltd., to Messrs. Siemens Bros. & Co, Ltd., London, being now 
complete, Mr. ARTHUR JacoB, M. I. E. E., late general manager, bas 
entered the service of the latter company. Further communica- 
tions should be addressed York Mansions, York Street, Westminster, 
London, S. W. 

Mr. F. A. GLOVER, managing director of F. A. Glover & Oo., Ltd., 
is to be married on Thursday, 20th inst. As the whole staff and 
employés are to have a holiday on that day, the offices and works 
will be closed. 

Mr. J. Вивтвам Отввохв, A. M. I. E. E., representative of the 
Oriental Telephone and Electric Oo., arrived in Colombo on March 
14th on his way to Singapore. He is taking charge of the recon- 
struction of the telephone system in the Straits, where the cables 
have to be laid anew underground. 


Obituary.—Epwin THOMAS TRUMAN.—Dy the death of 
Mr. B. T. Truman, at the advanced age of 86, a remarkable cha- 
racter has been removed from the world. Probably, however, very 
few of the electrical profession were aware of even the existence of 
such a personality; much less, indeed, of the services which he 
rendered to the cause of submarine telegrsphy. It is, perhaps, not 
too much to вау, that no person bad such an intimate knowledge of 
the properties of gutta-percha, or, in the early days of the intro- 
duction of that material, did so much to make its remarkable 
qualities of such value to dentistry and electrical science as Mr. 
Truman. In a somewhat casual way, many years ago, the services 
which he had rendered in making the use of gutta-percha possible 
for the insulation of the cores of submarine cables were mentioned 
at a public dinner, and subsequently a long letter appeared in the 
Times pointing out Mr. Truman's great services in regard to the use 
of the material. А skilful mechanician, Mr. Truman for many 
years continued experimenting and designing machinery for per- 
fectipg the system of covering copper wires with gutta-percha, and 
for obtaining the latter in a highly purified state; he also aimed at 
reducing the specific inductive capacity of the material, with 
considerable success, It may be questioned, however, whether his 
processes did not err on the side of unnecessary refinement, which 
considerably discounted their practical value. Of a reserved, if not 
of a suspicious, nature in regard to his dealings with commercial 
men, he hesitated to place his really valuable work at the disposal 
of those who could have advanced bis interests, with the result 
that the work was practically lost to the world. Mr. Truman was 
the author of a number of patents of considerable value. Had not 
the introduction of paper insulation practically eealed the fate of 
gutta-percha as a material for covering underground wires, it is 
bable that more might have been heard and known of Mr. 
ranas work, especially in regard to his processes for the pre- 
servation of the material by means of black lead. 
We regret having to record the death of Mr. Тони Уивгтт, which 
occurred on 6th inst. at Hailey, Wallingford, at the age of 41 
years. | i 


J. Brit, Warriston House, Edinburgb, contractor; T. Ged 


NEW COMPANIES REGISTERED. = 


Yorkshire (West Riding) Electric Tramways Co., Ltd. 
(84,167.—ТЬів company was. registered on April 5th, with a capital of £600,060 
in £5 shares (70, preference), to adopt agreements (1) with the Yorkshire 
Electrio Tramways Construction Syndicate, Ltd., and the Wakefield and Dis- 
trict Light Railway Co., and (2) with Dick Kerr & Co., Ltd., und the Yorkshire 
Eleotric Tramways Construction Syndicate, Ltd., to construct, lay down, equip, 
work, and maintain the tramways authorised by the Wakefield and District 
Light Railway Order, 1901, the Wakefield and District Light Railways (Exten- 
sions) Order, 1902, and the West Riding Tramways Act, 1904, or any other tram- 
ways and light or other railways in Great Britain, and to carry on the business 
of tramway and railway proprietors, engineers, electricians, contractors, manu- 
facturers of rolling and vehicles, suppliers of electricity, &c. The first 
subscribers (each with one share) are:—W. H. Bripkworth, 24, Rectory Road, 
Cburch Hill, Walthamstow, manager; J. V. Marshall, 96, Talbot Road, Bays- 
water, manager; J. N. Goldring, 52, Warrington Crescent, W., member of 
the Stock Exchange ; W. J. Forrest, Clyde House, Avenue Road, Wandsworth, 
clerk; J. A. Faller, 50, Chatterton Road, Finsbury Park, N., clerk; J. A. Chap- 
man, 78, Algernon Road, Lewisham, S. E., clerk; and H. W. Brown, 68, Mao- 
kenzie Road, Beckenham, clerk. Minimum cash subscription, half the share 
capital offered to the public. The number of directors is not leas than three 
nor more than seven; the first are Н. 8. Leon, Bletchley Park. Bucks (director 
of the Anglo-American Telegraph Co.); W. B. Keen, 8, Church Court, Old 
Jewry, E. C.; G. E. Leon, 5, Throgmorton Street, E.C.; and E. Schenk, 
1, Curzon Street, W. (director of Manx Electric Railway Co.); qualification. 
£500, provided that the first directors shall not require such qualification until 
the completion of the purchase under agreement (1) and the distribution of the 
assets of the said Yorkshire Electric Tramways Construction Syndicate, Ltd. ; 
remuneration, £1,600 per annum, divisible. 


Raymond-Phillips Electric Railway and Tramway 
Equipment Co., Ltd. (84,128).—This company was registered on April ist, 
with & capital of £10,000 in £1 shares, to acquire any patents and rights 
relating to improvements in connection with overhead eleotrio wires for railw. 
and tramways and screws, in particular to acquire from T. E. R. Phillips the 
benefit of certain existing inventions relating (1) to an improved construction of 
mechanical ear for electric trolley wires or the like; (2) to an improved oonstruo- 
tion of section insulator for electric trolley wires, or the like; (B) to an im- 
proves construction of splicing ear for electrio trolley wires or the like; and (4) to 

provements in connection with screws, and to develop and turn to account the 
same, The first subscribers are :—W. V. M. Popham, Talbot House, 10, Arundel 
Street, W.C., consulting electrical engineer, with 100 shares; T. E. R. РЫІ 
11 and 12, Finsbury Square, E.C., engineer, one share; H. H. F, Collinge, 
Church Street, Isleworth, gentleman, 100 shares; Major E. Christophers, 16, 
Regent Street, 8. W., one share; G. Е. Townley, 265, High Street, Acton, gentle- 


‘man, 15 shares; G. A. Dwelley, 41, Acton Lane, Harlesden, N.W., gentleman; 


and A. J. Burrell, 12, Berkley Road, Gravesend, gentleman, 10 shares. Mini 
mum oash subscription, £800, T. E. Raymond: Phillips is the first director; 
qualification, £50; remuneration as fixed by the company.; 


Richardson Electrical Co., Ltd. (84179).—This company 
was registered on April 6th, with a capital of £2,500 in £1 shares (1,000 pre- 
ference) to carry on the business of electrical, gas and mechanical engineers, 
electricians, suppliers of electricity, and gas for light, heat, motive power or 
other purposes, manufacturers of and dealers in all apparatus used in the 
generation, distribution, supply, accumulation and employment of electricity 
and gas, &o., and to adopt an agreement with C. P. Richardson and E. H, Walker. 
The first subscribers (each with one ordinary share) are :—P. C. P. Richardson, 
811, Goldhawk Road, W., electrical engineer; F. G. 8. Ham, 18, Grosvenor 

„Westminster, mechanical engineer; C, M. Samson, 18, Grosvenor Road, 
Westminster, engineer; E. Н. Walker, Glenhaven, Elstree, Hante, decorative 
artist; C. Clark, 83, Whitbread Road, Brockley, secretary; W. Н. Seal, 68, 
суны gr а Palace „ Gate, clerk; and E. H. Bence, 19, 
Rosevine Road, Wimbledon, 8.W., engineer. No initial publio issue. The 
number of direotors is not to be less than two nor more than five; the first are 
P. С. P. Richardson, E. H. Walker, F. G. 8. Ham and C. M. Samson; qualifioa- 
tion, £100. Registered office, 16, Dorset Street, Baker Street, W. 


Oldbury Steel Conduits, Ltd. (84. 113).— This company was 
registered on March 81st, with a capital of £8,000 in £1 shares, to carry on the 
business of manufacturers of and dealers in electrico conduit tubes, fittings and 
appliances, iron, steel, brass, copper, metal and composition tubes, makers, 
engineers, emelters, metal converters, founders, screw, bolt and nut manu- 
facturers, electrio engineers, contractors for electric light, heat and power, and 
for telegraph and telephone installations, £c. The first subscribers (each with 
one sbare) are :—W. W. Hackett, 161, Vicarage Road, Langley, engineer; W. O. 
Lennard, 188, Bromford Lane, West Bromwich, clerk; W. H. Hutchinson, 16, 
St. Mark's Street, Ladywood, Birmingham, manager; J. Sutton, 26, Whitehall 
Road, Handsworth, Birmingham, manager; F. Sutton, 50, Hamstead 
Handsworth, Birmingham, clerk; Clara Sutton, 96, Whitehall Road, Hends- 
worth, Birmingham, olerk; and A. L. Preece, 280, Burbury Street, Lozells, 
Birmingham, wood engraver. No initial public issue. The first directors are 
not named. Registered office, Birchfield Dane, Oldbury, Worcestershire. 


Edinburgh Suburban Electric Tramways Syndicate, Ltd. 
(5,833).—' This company was registered on April 8rd, with a capital of £10,000 in 
El shares, to construct, lease or otherwise acquire, equip, maintain and work 
by electricity, steam, horse or other power, tramways between any of Edin- 
burgh or Leith, and any places within the counties of Midlothian, East Lothian 
and West Lothian, and to carry on in all ite branches the business of tramway, 
railway, omnibus, carriage and van proprietors, carriers of passengers and 
"repe cr The first subscribers (each with one share) are :—R. Allan, 10, Minto 

treet, Edinburgh, merchant; G. Thornton, Grange Park, Dick Piace, Edin- 

burgh, manufacturer; R. Hamilton, Trinity Lodge, Edinburgh, iron merchant ; 

1 es, 18, Mortonball 

Road, Edinburgh, gentleman; R. Portheim, 28, Victoria Street, London, S. W., 

electrical engineer; and G. Barbour Turnbull, Kilrasook, Blackford Avenue, 

Edinburgh, stockbroker. The number of directors is to be five; the first are 
not named ; qualification, £100. | 


OFFICIAL RETURNS OF ELEOTRIOAL 
COMPANIES. 


Premier Electric Lamp Co., Ltd., Huyton Quarry (66,327).— 
An agreement, dated January 27th, 1905, extending time for payment of deben- 
tures for £12,500, and varying rate of interest thereon, has been registered. 
Property charged: The company’s undertaking and property, present and future. 
No trustees. Party to sgreement on behalf of debenture holders: T. Griffiths. 


Llandudno and Colwyn Bay Electric Traction Co., Ltd.— 
Particulars of £60,000 debentures, created by resolution of February 24th, 1906, 
have been filed, равию to Вес. 14 (4) of the Companies’ Act, 1906. Property 
charged: The whole of the company’s undertaking and property. No trustees. 


Neweastle-npon-Tyne Electric Supply Co., Ltd. (27,997).— 
This company's annual return was filed on March 28rd, when the entire nominal 
capital of £760,000 in 775,000 preference and 75,000 ordinary shares of £5 each 
had been taken up. 36 per share has been called up on 64,941 preference and 
67,029 ordinary shares, and £656,050 has been received, leaving 4900 in arrears. 
£98,650 is considered as paid on 10,769 preference and 7,971 ordinary, Mortgages 
and charges: £260,000. 


Smithfleld Markets Electric Supply Co., Ltd. (53,354)— 
This company’s annual return was filed on March 2nd, when 12,000 shares had 
been taken up out of a nominal capital оѓ 100,000 in 20,000 shares of £5 each. 
£60,000 has been received. Mortgages and charges: £58,000 
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Electrical Bleaching Co. (1904), Ltd, (81,614).—Issue, on 
March 17th, of £3,000 debentures, part of series created December 21st, 1904, 
to secure £14,000, charged on the company’s undertaking and property, present 
and future, except uncalled oapital. No trustees; but title deeds of the com- 


'в are lodged with a safe deposit company, in the joint names of 
E E. B. Pindeell (nominee of the board) and J. H. Hayes (nominee of the 
debenture-holders) Previously issued of same series: £12,000. 


Light Cure and Electro-therapeutie Institute, Ltd. (78,946). 
Issue, on March 9th, of 25.0 debentures, part of series created December 
15th, 1904, to secure £1,500, charged on the company's property, present and 
future, including uncalled capital. No trustees. No previous issue of same 


Westminster Electric Supply Corporation, Ltd. (27,061).— 
This company’s annual return was filed on March 16th, when 110,000 ordinary 
and 28,151 preference shares had been taken up and paid for in full out of a 
nominal capital of atin pes in 110,000 ordinary and 50,000 preference shares of 
£6 each. Mortgages and charges: £250,000. 


Telegraph Construction and Maintenance Co., Ltd. (1,147 О). 


—This company’s annual return was filed on March ‚ when the entire 
capital of £418,200 in 37,850 shares of £12 each had been taken up and paid for 
in fall. No mortgages or charges. | 


St. James’s and Pall Mall Electric Light Co., Ltd. (26.015). 
—This 75 annual return was filed on March 16th, when the entire capital 
of £300,000 in 40,000 ordinary and 20,000 preference shares of £5 each had been 
taken up. £5 per share has been oalled up on 89,650 ordinary and 20,000 pre- 
ference shares, resulting in the receipt of £296,250. £1,750 is considered as paid 
on 360 shares. M and charges: £150,000 84 per cent. debenture stock 
and £168,488 4 per cent. guaran debenture stock of the Central Electrio 
Supply Co. being half the total loan capital. 


Newcastle and District Electric Lighting Co., Ltd. (28 022). 
—This company's annual return was filed on March 14th, when 29,750 sbares 
bad been en up out of a nominal capital of £300,000 in 80,000 shares of £10 
each. £9 per sbare has been called up on £0,000 and £5 per share on 9,750, and 


ae has been received, leaving £101 in arrears. Mortgages and charges: 


Northwich Electric Supply Co., Ltd. (46,958).—This com- 
pany’s annual return was filed on March 16th, when 8,629 shares had been 
taken up out of а nominal capital of £25,000 in 5.000 shares of £5 each. £5 per 
share has been called up, resulting in the receipt of £18,145, Mortgages and 
charges: £11,000. * 


Northampton Electric Light and Power Co., Ltd. (28,640). 
—This company's annus! return was filed on March 18th, when 10 “А” and 
60,384 '* B shares had been taken up out of a nominal capital of £100,000 in 10 
=A” and 99,990 B' sbares of £leach. 21 per share has been called up, 
resulting in the receipt of £59,000. £1,284 remains in arrears. Mortgages and 
charges: £41,800. | 


peee 
CITY NOTES. 


Kalgoorlie Electric Tramways, Ltd. 


Tux report for 1904 shows that the operating profit for the second 
half of the year was £9,194. Some parts of the system, it is stated, 
were not completed until a few weeks ago. The cars hitherto in use 
have proved quite insufficient to cope with the increasing traffic, and 
more cars and trailers have been ordered. It has also been neces- 
гагу to give orders for duplication of portions of the track. Up to 
the present time electrical energy has been supplied under an agree- 
ment with the Kalgoorlie Electric Power and Lighting Corporation, 
the tramways company having the right to terminate the agreement 
in March, 1907. The price paid to the power company has been 4d. per 
electrical unit, and although this price may not have been excessive 
before the Government water supply was in operation, it is now 
altogether prohibitive, Negotiations with the Kalgoorlie Power Oo. 
have been carried on for some months past with a view toa material 
reduction in the price of power. The directors are advised that if 
the company instals its own plant, power can be obtained at 
2d. per unit, and if no satisfactory arrangement can bə made 
with the Kalgoorlie Power Oo., this course will be adopted. 


Barcelona Tramways Co. 


Тип traffic receipts for 1904 show an increase over 1903 of £15,400, 
and the working expenses an increase of £1,333. The proportion 
of working expenses to receipts was in 1903 59:57 per cent., and in 
1904 63:49 per cent. The changes in the local administration have 
undoubtedly conduced to the 
reforms introduced oould nof take effect during the first three 
months of that year, as is evidenced by the increases in the traffics 
during the first quarter of 1905, amounting to £4,621 for Barcelona 
and £556 for Ensanche. The balance at the oredit of revenue 
account for 1904, after adding £3,940 received from the Ensanche 
Oo, and the £1,501 from the previous account, is £46,939. Of this 
sum the interest and funds of the debentures and of the 


the dividend on the preference shares £5,000. The directors have 
placed a further sum of £10,000 to renewal fund, raising that fund 
to 417,000, and they now recommend the payment of a vidend on 


improvement. Some of the 


the ordinary shares at the rate of 6 per cent. per annum (12s. ре? 
share), free of income-taz, and that £2,527 be carried forward to 
next account. The results of the working of the Ensanche Co, 
covered the full interest of 5 per cent. annum on the mortgage 
debt due to this company, and left a surplus of £698, which, in 
accordance with the terms of the working agreement, was applied 
in reduction of the capital amount of the mortgage. The total 
received from the Ensanche on revenue account, including the 
directors’ fees surrendered, and interest, amounted to £3,910, 


Potteries Electric Traction Co. 


Мв. G. F. M. CogNWALLIS-WEST presided at the annual meeting 
held at Hamilton House on Tuesday. In moving the adoption of 
the report (see ELEoTBRIOAL REvrmw, April 7th, p. 581), he said that 
the accounts were exceedingly satisfactory. The directors recom- 
mended the payment of the same dividend, placing £500 more to 
depreciation and reserve, and carrying forward £470; that was in 
spite of the fact that they had had to pay interest on £25,000 more 
debentures, and that there were unavoidable increases in certain 
items of expenditure. The mileage had increased by 1} miles, 
making 30°68 miles. The power and running expenses had increased 
by £1,173; repairs and maintenance by £1,558, chiefly spent on 
permanent way and overhead equipment. There was also an 
increase in administration and general charges, £800 more being 
paid for rates and increase in insurance. At the last meeting he 
said that they had entered into a mutual arrangement with other 
associated companies to deal with the matter of insurance. Unfortu- 
nately, the firat year, 1903, resulted in a considerable call having to 
be made owing to several expensive accidents on other systems, 
This company’s proportion was not arrived at until the middle of 
1904, and consequently it had to be debited to the 1904 accounts. 
A call had been made on the 1904 accounts also, and that had been 
included in the present statement, and would not be carried forward. 
For the additional expenditure: they had run an increased car- 
mileage of 179,624. The total working expenses per car-mile were 
5 59d. as against 5:644. for the previous year. The working 
expenses had been reduced from 59 per cent. to 58 per cent. There 
had been an increase again in the parcels traffic, the number of 
parcels carried being 209,633, and the receipts had increased corre- 
spondingly. Other tramway undertakings, both municipal and 
otherwise, bad taken up this important subject, and the Potteries 
Co. had been the model in many instances upon which these 
systems had worked. It was to be hoped that in the near future 
it would be possible for these concerns to form some sort of com- 
bination whereby they could act as each other’s agents in the 
districts they served, and so enormously increase the volume of 
business, and thus reap the profits now obtained by intermediaries. 
The carriage of heavier goods was receiving the directors’ attention, 
and application had been made to the local authorities with reference 
to the construction of sidings to facilitate such traffic, but so far un- 
successfully. They now had an application before the Board of Trade 
for powers to carry out the work. Last year he suggested that motor- 
omnibuses would serve a useful purpose by feeding the tramways, 
This company was just about to start a service between Trentham 
and Newcastle. It was impossible to say what the results were 
likely to be. They had agreed to construct several extension lines 
this year, and might have to purchase a few more cars; for these 
and some minor matters some further capital would be required 
during the year. - 
Mr. E. Ganoza seconded the motion, and it was adopted. 


Indo-European Telegraph Co. 


THE directors report that the agreements between the Postmaster- 
General, the Imperia! German Post Office, and the company, for 
the leaeing of Jand wires in this country and submarine cable wires 
between Lowestoft and the German coast, referred to in the last 
report, have been finally concluded. The lines of the company 
continue to work efficiently, and the direct Wheatstone working 
now in operation between London (Manchester and Liverpool) and 
Teheran, as well as over the company's direct wires to and from 
South Russia, and over the company’s direct line for Continental 
telegrams from Berlin to and from Teheran, for the Hast, enables 
the traffic to be carried with a maximum of speed and accuracy. 


The retirement trust fund bas been duly established, and the amounts 
voted by the shareholders have been handed over to the trustees. The com- 
pany’s revenue for the year from all sources amounts to £141,401, as compared 
with £189,094 for 1903, showing an increase of £2,806. The expenses are—on 
commercial and general account £47,876, and on maintenance account 294,064; 
total, £71,980; as against £68,894 for 1908, an increase of £8,086. The revenue 
account, therefore, shows a balance of £69,471, which is oarried to profit and 
loss account, 1904. B g forward the balance of £16,866 from 1908, and 
-deducting income-tax d (£8,945) and the interim dividend of £10,625, there 
remains an available balance of £71,267. The directors now propose to declare 
a dividend for the six months ending December 81st, 1904, of 17s. 6d. per share 
(making with the interim dividend already paid, 6 per cent. for the year) and a 
bonus of 208. per share, both free of income-tax. They also propose to add 
£15,000 to the equalisation of dividend fund, and to hand over a furtber sum of 
£5,000 to the trustees of the retirement trust fund, g forward £19,992 to tbe 
credit of 1906. The directors do not consider i$ necessary on this occasion to 
re- invest for the benefit of the reserve fund the interest accrued, during 1904, 
upon the investments representing that fund, and, therefore, propose to make a 
special distribution to the shareholders from this source of £12,750, equivalent 
to 158. per share. This distribution also will be free of income-tax, 


To the very great regret of ibis colleagues, Mr. W. S. Andrews 
has resigned his seat on the board, owing to failing health, having 
served as manager and secretary, mansging director, and director. 
The company largely owes its presen tion to Mr. Andrewe 
knowledge, tact, and аат | energy, placed . 
ce over te period of 34 years Bir | owatt, 
G. O. B., has joined the in his place. . 
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British Aluminium! Co. | 


Тнв report for 1904 shows that the profit for the year 1904, trans- 
ferred to appropriation account, is £55,411. From this has to be 
deducted the debit balance of £3,837 17s. 10d., brought forward 
from 1903 (after writing £9 per share off the ordinary shares), and 
debenture stock interest £15,000, leaving £306,573. Out of this 
£3,950 has to be set aside for the redemption, with interest, of the 
deferred commission warrants issued in 1901, leaving an available 
balance of £32,624. One-fourth of this amount, say £8,156, will be 
applied in accordance with the debenture stock supplemental trust 
deed in redeeming and cancelling £8,000 of the debenture stock, 
and out of the balance the board proposes to apply in paying on 
July 186 next :— k 


The deferred warrants issued for arrears of dividend to December 


31st, 1902, on the “A” preference shares. ais s .. £10,170 
A dividend of 6 per cent. per annum on the A preference shares 

for the two years, 1903-1904. .. T 6 ne <i .. £11,983 
A dividend at the rate of 7 pe: cent. per annum from November 

22nd, 1904, to December 818, 1904, on the 7 рег cent. prefer- 

ence shares os on às s T vs = i £1,500 
A dividend of 7 per cent. for the year, 1904, upon the ordinary 

shares. es " * . us ‘ > is s £700 


and leave a balance of £115 to be carried forward. 
The board proposes to pay off on the same date the deferred 
warrants issued in 1902 for interest on the debenture stock. 


The board last antumn submitted to the shareholders proposals for providing 
the additional capital necessary for the development of the Loch Leven Power 
scheme and other purposes. The capital of the company was increased to 
£600,000 by the creation of £190,000 new ordinary shares, and the board was 
empowered to issue £800,000 53 per cent. debentures to be called Loch Leven 
debentures. To facilitate the issuing of the ordinary shares, the "7 pex cent. 
preference shareholders have accepted 4 per cent. certificates in satisfaction of 
the accumulated arrears of dividend on their shares to November 22nd last, 
The new shares, together with the Loch Leven debentures, will be offered for 
subscription prior to June 80th next. 

The company’s interest in the Loch Leven Power Scheme has been transferred 
to the Loch Leven Water and Electric Power Co., as that company must carry 
out the works under the terms of the Loch Leven Water Power Act. To pro- 
vide for the cost 50,000 shares of £10 each, part of its capital, will be issued. 
These will all be subscribed by this company, which will thus own the whole of 
the issued capital of the Loch Leven Water and Electric Power Co. Plans and 
specifications for the scheme have been prepared by Messrs, Thomas Meik and 
Sons, and have been submitted to Sir Alexander Binnie for approval. So soon 
Вв me has been obtained tenders will be invited for the carrying out of the 
works. 

The extension of the Foyers Water Power was completed in December last. 
Since then the whole of the available power there has been employed in the 
production of aluminium, the demand for which continues to expand steadily, 

The meeting is to be held on Tuesday next, 18th iust., at 
Winchester House. 


Mertbyr Electric Traction and Lighting Co. 


Мв. W. L. MapaEx (chairman) presided on Thursday last week at 
the offices, Donington House, over the eighth ordinary general 
meeting of the above company. 

In moving the adoption of the report, which showed & sum of 
£2,301 8s. 9d. available for distribution, the Onarnman said that 
owing to the state of trade in the district the traffic receipts had not 
increased as they had hoped, but they hoped that with a revival of 
trade they would have a better return in the current year. The 
electric supply department was steadily improving from year to year, 
and they were laying additional mains, It was in that direction 
that they might probably expect largely increased profits for the 
company. 

Mr. G. Ratotirrs HULME seconded the motion, and the report 
was adopted without discussion. 

On the motion of the CHainman, seconded by Mr. Нотмв, Mr. 
C. O. Tegetmeier was re-elected a director, and it was also agreed that 
the directors’ remuneration forthe year be fixed at £250. 

The auditors, Меттә. W. J. Kershaw & Co., were re-elected, and 
the meeting closed. 


Babcock & Wilcox. 


Tun meeting of this company was held on Taesday at the Cannon 
Street Hotel, Mr. John Dewrance presiding. 

The CHAIBMAN, in proposing the adoption of the report, said it 
was of a very satisfactory nature. The net result was that they had 
made a profit of £289,748, to which had to be added the balance 
brought forward from the last account £26,820 less the 1,000 guineas 
which was voted last year to the directors, which made a total of 
. £315,519; deducting from that the interim dividend amounting to 

£45,400 there was left a balance of £270,119 to dispose of at that 
meeting. The directors recommended that they should pay the 
3 per cent. on the preference shares and a dividend of 8 per cent. 
and a bonus of 4 per cent. on the ordinary shares, and to place 
£175,000 to the reserve fund. The profits for the past year they 
regarded as to some extent abnormal, and he hoped they would not 
always put upon them the onus of always presenting such 
a favourable report. They must not forget that this was 
an industrial company, and that while they had exception- 
ally good periods of trade, as last year had been, they must 
be prepared for meeting the very severe competition that all indus- 
trial concerns were subject to. In their particular case they bad 
the competition of the internal combustion engine and various new 
types ot water-tube boilers which were always being brought out, 
probably to imitate the success which they had made. He was pre- 
pared to say that their success was not necessarily due to the 
type of boiler they made, but was due in a great measure 
to the exceedingly successful management of the company. They 
did not confine themselves to boilers. During the last two or 
three years they had gone into quite a variety of other classes of 
work than boilers—conveyers and various accessory fittings, in 


which they were brought into direct competition with firms who 


were supposed to be able to cut prices. In all those directions 
they had ‘succeeded quite as well as they had in their boiler 


business, and if in the future they had to meet com- 
petition, he considered there was no firm in the country better 
prepared to meet it. The board had stated in the report that, as 
some of the reserve fund now formed part of the working capital, 
they had under consideration a proposal that that should be taken 
from the reserve fund and added to the capital account. He could 
not give them the details of that scheme at the present meeting, as 
such a proposal required a good deal of consideration. However, 
before anything could be done, they would have to call an extra- 
ordinary meeting, and if they did that the directors would acquaint 
the shareholders with the details of the proposal.. He was sorry to 
say that the subsidiary companies that they formed with such great 
hopes, bad not participated altogether in the success that had 
attended the parent company, and they had had to help them to a 
limited extent this past year. : 
Bar Wm. ARBOL, M.P., seconded the motion, and the report was 
adopted. 
Following the re-election of the retiríng directors, a resolution 
was unanimously agreed to voting the chairman and directors a bonus 
of 1,500 guineas for their services. 


Metropolitan Electric Tramways Со. 


Tus report for 1904 states that the total revenue amounted to 
£113,254, ineluding the dividends on shares held iu the North 
Metropolitan Tramways and the Harrow Road and Paddington 
Tramways, and the interest on the advanoes made to the North 
Metropolitan Electric Power Supply Co. The gross traffic receipts 
amounted to £81 843, compared with £66,973 for the previous year. 
The lines now working by electric traction were not opened until 
the second half of the year,and some of them not until December. 
The revenue account shows a surplus of £32,283. After deducting 
the fall dividend on the preference shares and providing for the 
repayment to the British Electric Traction Co. of the balance due 
to them for the advance made in January, 1903, under their 
guarantee of the preference share dividend, there remains an avail- 
able balance of £3,854, which is carried forward. No ordinary 
dividend has yet been paid. The directors pose to make an 
issue of ordinary shares at par to the holders of all classes of shares 
and the debenture stock in the proportion of one ordinary share in 
respect of every 10 shares or £10 debentare stock held at that date. 
The shares will be payable by instalments of 5s. оп acceptance of 
allotment, 5:. one month later, and 10s.two months later. The 
light railway, 44 miles in length, running along the Great North 
Road from Highgate Archway to North Finchley will be ready for 
working shortly after Easter. The two light railways connecting 
the tramways of the company with the Alexandra Palace will, it is 
hoped, be ready for working daring the summer. 


Kidderminster and District Electric Lighting and 
Traction Co. 


Мв. W. L. MapGEN, chairman, presided over the meeting of the 
above company held on Thursday last week at Donington House. 
The GHAIRMAN, in moving the adoption of the report, said that as 
some of them were no doubt aware, the company obtained a Light 
Railway Order authorising the construction of a light railway from 
Kidderminster to Bewdley, which was to be similar to the tramway 
now being operated between Kidderminster and Stourport. A 
portion of the authorised line went through what was known as the 
Bull Ring, and a clause was inserted in the Order that they were 
not to run passengers through that Bull Ring, but were merely to 
use the line to transfer the cars from one portion of the line to the 
other, Such a break in the line was felt to bo fatal to its success, 
but they accepted the provision at the time, as they would not have 
got the Order without it, and they had hoped that in time they 
would índuce the local authority and the Board of Trade to release 
them from that condition. They had since made many attempts 
to convince the Town Council that, in the public interest no less 
than in the financial interest of the line, the omission of the con- 
dition was desirable, but they had not been successful. Oonse- 
quently they had had to intimate to the local authority that it was 
not their intention to ask tbe. Board of Trade for any extension of 
time, He thought it was a matter for regret that they were bound 
to adopt this course, both for the pablic and the company. 
The question of the expense which was incurred in 
the promotion of the Order had received the careful 


consideration of the directora, and they might probably deem it. 


desirable to put it toa suspense account, and wipe 16 out over a 
reasonable term of years. The only other matter to meation was 
that since the date of the accounts they had made satisfactory 
arrangements with the British Electric Traction Co., by which that 
company had taken up £27,500 in 44 per cent. debenture stock at 
ar. This had enabled the company to settle certain liabilities, and 
eft them for the time being in fairly easy financial circumstances. 
The Great Western Railway Co. had commenced to run motor-cars 
between Kidderminster aud Stourport, bat they did not apprehend 
ш. their trafics would be permanently affected by such co 
petition. / 

Mr ABNOLD seconded the motion, which was adopted. . 

The retiring director (Sir Е. Spencer) and the auditors were 
re-elected. 
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Calcutta Tramways Co. 


THIS company's meeting was held on Tuesday at the office, 1, Queen 
Victoria Btreet, Mr. E. О. Morgan presiding. 

In proposing the adoption of the report, the CHarnman said that 
the capital expenditure in tLe past year had amounted to £56,079. 
The proportion of expenditure to income had remained almost 
. exactly the same as during the year 1903, 1.e., 50 per cent., a result 
which he thought they would agree was not unsatisfactory. They 
bad run about 80,000 more miles during the year, but the running 
bad been more scientifically udjasted, so that the earnings per mile 
run had increased by about £d. per mile. On the other bənd, the 
running of thick services at the busy hours had naturally required 
the employment of more motormen, conductors and other members 
ot the staff, so that the expenses per car-mile were also higher by 
id. per mile, but the actual gain had been jd. per car-mile, aud the 
greater conveniences offered to their business customers tended to 
increa‘e their number. Evidence of that was given in the substantial 
improvement shown by the traffics during the present year, which, 
for the three months just ended abow an increase over the same period 
last year, without tLe addition of any ruute mileage, of aLout £4,000. 
Since the beginni: g cf this year an agreement bad been signed with 
the Howrah Municipality for the construction cf а system cf lines 
in that important district. It would probably be some little time 
before the necessary preliminaries which were required before they 
could actually break grouad, could be completed, but they had 
. everything in readiness, and no time would be lost when all the 
formalities had been complied with. They were also just com- 
pleting an agreement with the Municipality of Bart agore to con- 
struct a line into that northern suburb, and negotiations were well 
advanced for the extension to the south through Alipore to В bala. 
With all this work ahead of them it was necessary to make farther 
provision of capital, and with thst cbjesct a farther issue of 35,000 
shares was made last month. As this capital would not become 
dividend earning for some time, it was deemed advisable tbat ıt 
should not rank with the ex:sting capital until January 1st, 1907, 
and meantime should carry interest at 5 per cert. рет annum. With 
the exception of a few skane the new issue, which was offered 
to shareholders at par, in the proportion of ore share 
for every three old shares held, bad been readily applied for, 
so that they were now provided, as far as they coula 
see, with ample funds to carry out the work now in sipht. Taey 

posed to add a further sum of £8,442 83. out of the year's profits 
to the depreciation fund, whicb, with the sum of £6,557 12s. pre- 
mium on tbe sale of the surplus sbares of the previous issue, made a 
total contribution of £15,L00 for the year, and brought the amount 
of that fund to £42,792 12s. ld. It was extremely satisfactory to 
the directors to be able to make that recommendation, whilst at 
- the same time paying adividend at an enhanced rate. It gave tle 
directors much pleasure о се more to record their apprec ation of 
the work done by their staff in Calcutta. Mr. Wells, who was 
. present at the last annual general meeting, had now returned to 
Calcutta and resumed charge from Mr. Pfeiffer, who acted moat 
efficiently during Mr. Well.“ absence in Englard. Thanks to the 
tact and ability displayed by those gentlemen, the relations of the 
company with tbe municipality and tbe public continued to be of 
the most friendly character, and the greatest confidence was now 
felt in Calcutta, that any work undertaken by the compar y would be 
carried cut in the most complete and satisfactory manner. 

Bir HowARD VINCENT, M.P., seconded the motion, and the report 
was adopted. 


- Cuba Submarine Telegraph Co. 


. ‘Tum di-ectors report for the half-year ended December 3186, says 
tbat the total receipts were £13,385, while the «expenses amounted 
to £8,369, leaving a balance of £5,446, to which has to be added 
£4,647 brought furward from last aecount, giving a total of £10,093 
to be delt with. The dividend on the preference shares will 
absorb £3,900, and leave £7,(93, out of which the directors recom- 
mend the psyment of a cividerd at the rate of 5 percent. per 
annum on the ordinary shares, the balance, £3,093, being carried 
forward. The newcable contracted for with Hooper’s Telegraph 

` and India-Rubber Works, was duly laid between Cienfuegos and 

Santisgo de Cuba, and was taken uver on February 18th, in perfect 

condition. The Cape Orvoz-Santiago cable has since been repaired 

and is now in good working order. The Cuban Government having 
refused payment of ihe sabsicy for the cosst cables, the company's 
agent in Havana bas been inetiucted 10 a; pes] to the Court's against 
the President's decision. The claim sgainet tbe United States 

Government for pay ment of the ccst of repairing the damage done 

to the cables during the Spanish-American war is still unsettled. 


Urban Electric Supply Co. 


Тип report for 1904 shows a profit of £21,117, and sfter deducting 
London expentes (including directors’ fees), amounting to £1,679, 
and debenture interest, interest on temporary loats, &c., amounting 
to £5,236, there remains a balance of profit of £14,202. The amount 
required to meet the 5 per cent. guaranteed dividends was £19,914, 
and the sum rquizéd for this purpose in excess of the above balance 
of profit, viz., £5,712, has been duly provided by Edmandson’s Hlec- 
tricity Corporation, Ltd., under their contract. Under the terms of 
thie contract provision for depreciation will commence after the 
: year 1906. The working results for the first nine months were 
satisfactory, but the progress for tLe last three months of the year, 
аз in many otber electric lightirg undertakinge, did not bear out the 
promise of the esrlur period. 1 hie retardation of the growth cf 
profits is only temporary. The Newbury station, which, was the only 


station not completed at the time of the last report, and which was 
expected to be opened in June, 1904, was not opened until January, 
1905, owing to unavoidatle delay in completion of the work in con- 
nection with the water-power. All the company's stations are now 
completed and ruoning, and апу additional capital expenditure 
will now only be for extensions required from time to time. The 
progress of the year will be seen from the table given below :— 


EQUIVALENT 1N 8-c,P, LAMPS, 


Connected Connected Connected 
Dec. 81, 1902. Dec. 31, 1908. Dec. 31, 1904. 

Hawick T ae s са 7,819 14,101 20,644 
Stamford .. ši we es 9,166 14,687 19.535 
Weybridge "E ee oe ee 6,066 18,234 23,028 
Godalming . ө ee ee oe 4,728 11,801 16,088 
Twickenham ds ©» M 6,769 16,439 81,409 
Dartmouth 25 e 2,470 6,610 10,305 
Camborne and Redruth 11,585 25,506 80,576 
Newton Abbot .. - — 4,511 9,314 
Grantham 3x —% — 16,224 26,829 
Glossop 858 iie vs aa — 12,475 14,919 
Berwick  .. ee m ee — 4,154 7,889 
Caterh am ve ee os CL 1 070 5,859 
Newbury . .. (Under construction) 

Totals .. 48,408 140,112 215,376 


Daring the year £200,000 4% per cent, debenture stock has been 
issued. 
The following table also accompanied the report :— 


Average 
Capital ex- Profits, Profits, Date 
penditure 1903. 1901. supply com- 
for 1904. £ s. d £ в. d. menced. 
Berwick £21,718 1-5 9 6 415 18 8 Sept., 1903 
Dartmouth .. £40,580 505 14 11 721 7 OO Oct, 1902 
Godalming .. 415.912 1,246 5 0 2,011 10 9 July, 1902 
Glossop oe 486.517 757 18 14 1,740 0 11 Aug., 1903 
Grantham .. £54,015 84113 1 1,550 8 6 May, 1903 
Hawick z: £50,405 2,142 14 0 2,183 19 4 Nov., 1901 
Newton Abbot £25,420 125 9 2 1.149 16 8 Jan., 1903 
Stamford. „ 412,723 1.012 6 113 1,206 15 9 April, 1903 
Weybridge and Walton . 461.995 1.340 19 9 1.979 17 6 May, 1902 
Camborne and Redruth . £109,740 8,367 6 84 8,005 15 0 Oct., 1902 
Caterham . eee : £21,640 (Loss) 13 15 11 222 14 7 Oct., 1103 
Twickenham and T.E.S. 
Co., Ltd. - .. £101,935 1,940 17 6 8,901 9 В July, 1902 
Camborne E.S, Co., Ltd. £15,912 2t0 17 24 567 13 7 Oct., 1902 


Total profits.. .. £13,823 14 7 £21,020 7 6 


The annual general meeting was held on Thursday last week at 


the Westminster Palace Hotel, S. W. 


Mr. J. C. Wigham presided in the absence of Mr. F. E. Gripper. 

In moving the adoption of the report and accounts, the CHAIBMAN 
said that they were practically the record of tbe firet full year's 
working of the company’s undertaking. At the beginning of the 
year, sll tbe works in their towns had been opened with the 
exception of Newbury, in which place considerable delay had been 
experienced owing to difliculties in connection with water power. 


. These had now been overcome, and the works were opened ia 


January. They were the only works where they had been able to 
avail themselves of water power. The results of the year's working 
were satisfactory, the profits having increased from £13,822 to 
£21,020, and they would have shown still better if the last three 
months of the year had been as favourable ав the earlier quarters. 
Owing to the exceptionally fine weather and other causes, the 
results in the latter part of the year were found by most electric 
lighting companies to have fallen somewhat short of expectations. 
It was, however, quite a temporary matter. Tne increase in 
the number of lamps connected, as shown in the report, 
was from 140,006 to 215,000. The revenue had shown an improve- 
ment in proportion. Turning to the accounts, he remarked 
that the profit after deducting head office expenses, including 
directors’, auditors’, and trustees’ fees, amounted to £19,437 17s. 5d. 
Debentare and loan interest had absorbed £5,101 128. 3d, aod a 
small loss in realisiug consols dep-sited in connection with the 
tramway undertakings had been £134 118в., leaving a balance of 
£14,201 14s. 2d. available for dividend. Tne amount which had 
been required to pay the 5 per cent. gaaranteed dividend on both 
preference and ordinary shares was £19,914 le. 9d. The balance of 
£5,712 7s. 7d. bad been paid by Messrs. Edmuadson’s under their 
contract. The dividends on both classes of shares had been psid 
on the fixed dates. The question of depreciation was mentioned at 
the last meeting, and as he then explained it was not expected 
that a provision for such a purpose could be provided for during 
the very early years of undertakings tuch as theirs, Under the 
terms of their contract with Mes re. Edmundeou’s, provision for 
depreciation would commence in about two years’ time. In the 
meantime everything was kept in perfect order and repair out of 
revenue, and there was a maintenance contract in force for the 
accumulators. , The local authorities also aff. cted the question of 
deprecistion. They would see from the balance-sheet that the 
capital expenditure had increased from £586,000 last year's figure, 
to £822,000. It wasa large increase, ard heavy expenditure had 
been incurred for the completion of their various stations, including 
some large extensions in some of the towns, more especially in 
Twi: kenbam, Teddington and Walton. They must always look 
forward to adcitional capital expenditure to provide for extensions, 
but now that their works were all fairly well] started, the capital 
expenditure would be on a smaller scale. The directors were 
considering the best method of providing the additional capital 
which was required for works already carried out. In conclusiou, 
tbe chairman referred to the difficulty in regard to the supply at 
Walton, and r-marked that he believed that their Bill had the 
previous night passed the House of Commons t. ird reading. 

The moticn was seconded by Mr. WILLIAM Pace and carried. 

The retiring directors, Mesers. Wigham aud Charrington, having 
been duly elected, the proceedings terminated, 
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Buenos Ayres and Belgrano Electric Tramways Co. 


THE annual meeting was held on 6th inst, at River Plate Honse, 
E.C., Mr. J. B. Concanon presiding. In moving the adcption of 
the report, which recommended 4 per cent. for the year, with £2,086 
carried forward, he said that the receipts showed an increase of 
£6,558, equal to 4 per cent. on the gross. This was satiefactory, 
bearing in mind the loss of £1,400 due to the strike in November. 
The increase in expenditure had been £1,083, and the increased 
mileage 19,504. The capital expenditure bad increased by £17,441, 
spent upon 15 new cars, and the Nunes extension. By shortening 
the hours of labour, and altering the ecale of wages, there was an 
extra expenditure of £3,300 to be borne. There were 1j miles 
of extension yet to be opened. They had applied for further 
extension powers—some 44 miles of double track—which they 
would carry out if they could arrange reasonable terms with the 
municipality. 
The report was adopted. 


Prospectuses, 


Tue publio has this week been asked to subscribe for 7,500 shares 
of $150 each in the MonTREAL LiGHT, Heat AND Power Co. at 
92 per cent. 

Messrs. G. M. CALLENDER & Co., Lrp., whose name is familiar as 
that of the suppliers of bitumen sheeting, &c., has this week been 
offering 25,000 preference shares (6 per cent. cum. £1 each) for sub- 
scription. The new capital is required for establishing factories 
оза and extending the business generally. Тһе list closes 
to-day. 

Another prospectus published this week is that of the YonksHIBE 
("жет Ra) Exvxcrric Tramways Co., Lrp.,, offering £275,000 
44 per cent. first debenture stock at 95 percent. It will be remem- 
bered that the first part of the company's system was opened in 
August last year. The present is a new company formed, with a 
share capital of £600,000, to take over the undertaking, &o., of the 
Wakefield and District Light Railway Co. at £658,000, to be satis- 
fied by tbe issue of £180,000 preference and £200,000 ordinary 
shares, fully paid, and the undertaking of liabilities estimated at 
£278,000, this company also carrying out the completion and equip- 
ment of the remainder of the syatem. 

‚ The RBHAwrwiGAN Water & Pow Co., of Montreal, is issuing 
$2,000,000 of 5 per cent. cons. first mortgage bonde, at 98 per cent. 
The list of applications closes to-morrow (Saturday). 


Eastern Extension Telegraph Co.— The directors 
recommend a dividend for the quarter ended December 31st last, 
of 2s. 6d. per share, together with a bonus of 4s. per sbare, making 
a total distribution of 7 per cent. for 1904. 


Primitiva Gas and Electric Lighting Co. of Buenos 
Alres.—The report for the year 1904 states that the balance of 
revenue account and the interest received from the German Traos- 
Atlantic Electricity Co. amounts to £115,386, making, with the 
balance brought forward, a total of £132,071. The directors 
` recommend a divided of 6s. per share, equal to 6 per cent. for the 
year, on the ordinary shares, leaving £16,469 to be carried forward. 


Stock Exchange Notices.—The Committee has been 
asked to allow the following securities to be quoted in the Official 
List :—Newcastle-upon-Tyne Electric Supply Oo., Ltd., 57,009 
ordinary shares of £5 each, fully paid, 17,991 ordinary shares of 
£5 each, 57,009 5 per cent. preference shares of £5 each, fully paid, 
and 17,991 5 per cent. preference shares of £5 each. 


Calcutta Electric Supply Corporation.—The directors 
have decided to recommend a dividend, payable on May 6th, at the 
rate of 10 percent. per annum for the half-year ended December 
3186 ilast, making, with the interim dividend, 8 per cent. for the 
year. 


Cuba Submarine Telegraph Co.— The directors recom- - 


mend a dividend at the rate of 5 cent, annum for the 
half-year on the ordinary shares. т d Е 


Anglo-American Telegraph Со. — After placing 
£5,000 to the credit of the renewal fund, it is proposed to pay an 


interim dividend for the quarter ending March Sist, 1905, of 15s. . 


т cent, on the ordinary stock, and EI 10s. per cent. on the pre- 
ferred stock, payable on Mar 14. 


STOCKS AND SHARES. 
Wednesday Evening. 


Stock Exchange markets are under the influence of foreign politics 
to an unwonted extent. The Budget should have had a rather 
inspiring effect upon investment prices, and the supply of floating 
cash is sufficient to encourage the hope of cheaper money. Bat 
these factors are not strong enough to combat the restraint imposed 
upon business by the drawing together of the two hostile беен in 
Far Eastern waters. Everyone believes that the Japanese will add 

one more to their many triumphs in the war, but until faith becomes 
fact the investor prudently prefers to wait a bit before launching 
more money, in Stock Exchange directions, 


New issues of heavy dimensions are, of course, responsible in . 
small degree for the check administered to investment buying at 
the end of March, but although the stream of fresh offers has some- 
what stopped, it continues to run steadily amongst electrical 
markets. There is the £275,000 44 per cent. Debentute stock of 
Yorkshire (West Riding) Electric Tramways, the 7,50) 100-dollar 
shares of the Montreal Light, Heat and Power Oo., ths £350,000 
in Ordiuary and Preference shares issued by the Oounty of 
Durham Electrical Power Distribution, to say nothing of impend- 
ing emissions that are to be made by Bruce Pesbles & Oo., the 
Metropolitan Electric Tramways Oo. and others. 

The first-mentioned prospectus is clean-looking and offers good 
security, but we are in entire accord with the criticism levelled 
at the position of the directors who also hold inferests in the 
syndicate which is selling its property to this Yorkshire (West 
Riding) Electric Tramways at a good profit. The Montreal shares 
were offered at the equivalent of 92 per cent., and tl » undertaking 
is really an amalgamation of seven concerns engage d in supplying 
electric light, power, &c., to Montreal and its vicinity. Oounty of 
Durham Electrical Preference shares are quoted at a premium of 
7s. 6d.; we have not beard a price named for the ordinary. 
Although the current quotation for Bruce Peebles’ oid 
Preference is not better than five middle, the underwriting 
of a new issue at par, £5, was promptly completed. The Metro- 
politan Electric Tramways Co. is about to make an issue of Ordi- 
nary shares at par to its shareholders. 

Besides these additions to the circle of electrical financial interc:*, 
there are several little-known securities creeping into popular notice. 
As one example, we may instance the 5 per cent. gold bonds of the 
Mexican Light and Power Co., now being dealt in at 89—a good 
speculative investment. Somewhat similar are the 5 per cent. gold 
bonds of the Sao Paulo Tramway Light and Power Oo., a Canadian 
concern operating in Brasil. The 4j per cent. Debentures of the 
Midland Electric Corporation for Power Distribution have risen 
from 94 to par, and Telephone Oo. of Egypt 44 per cent. Debenture 
is firm at 103}. These examples give some idea of the cosmopolitan 
way in which electrical investments are spreading their inter- stain 
the field of finance. 

Returning to more beaten paths, the home electrical supply 
market is all bat stagnant. London Electrics of both kinds are 4 
down, and Westminster Preferecce yielded the like fraction to 63, 
while Notting Hill Debenture lost > points at 101. Manufacturing 
shares are almost equally motionless; Electric Construction Ordi- 
nary are 1} again, and Edison Second Debenture shed a point. 
Other Miscellaneous descriptions remain steady. Henley's are still 
dullish, the Ordinary moving down to 12—a 10s. fall—and Bab- 
cock’s shaded off to 415, after their smart advance. The meeting 
produced a somewhat warning speech from the chairman. West- 
inghouse Preference continue quietly at 3, the 4 per cent. Debenture 
stock at 92, and British Thomson-Houston 43 per cent. Debenture 
at par. 

On Tuesday the chairman of the Anglo-Argentine Tram way 
announced, at the meeting, the directors’ intention of issuing more 
capital. The price of the Ordinary is unchanged at 513, but the 
Preference are better at 5j. Oalcuttas eased off a trifle to 8§; but 
Calcutta Electric Supply are better at 93, upon the declaration of a 
final dividend, making 8 per cent. for the year. The company 
still pursues its policy of extension. British Electrio Traction 
Second Debenture fell 1 per cent., the Ordinary resting at their 
lowered level of 93. Perth (W.A.) Electric Tramways Debenture 
sold at 107, Colombo Electrico Tramways and Lighting Debenture 
at 104], and Auckland Debenture at 1063; all these are 5 per cent. 
stocks. 

Weakness born of inanition is the only feature amongst Tele- 
graph stocks and shares. Anglo-American Preferred fell + to 1071, 
and the Deferred } to 15§, despite the improvement in the divi- 
dend, and the Eastern groups have small declines to show. Western 
Telegraphs fell à to 13%, and West India and Panama at f are} 
down, the First Preference losing 5s. at 8j. Caba Telegraphs have 
suffered in the same way, and Great Northern slumped 30s. to 88 
after their heavy advance, although Indo-Europeans maintain their 
recent buoyancy, adding another £2 to their price at 52, Globe 
Ordinary fell 4 to 10%. Reuters are again { up at 8 middle. The 
only Telephone changes are falls of 2 in National Deferred, making 
the price 101, and of 3 in the Preferred, lowering it to 109. 

Railway varieties follow in the wake of Consols Electrical 
stocks withstand the prevalent depreseion fairly well, but Central 
London Deferred eased off to 83}. Districts at 41, and Metro- 
politans at 968 are both a fraction down. Baker Street and 
Waterloo stock settled for the first time this week with 75 per cent. 
paid. There is another 21 per cent, to pay, and the price is 28 
premium. The stock received an official quotation this, Wedn А 
evening for the frst time. The two newer Tube issues will probably 


settle carly in May. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present Dividends for the last | GC week ended 
Qa ons 
1908, 1908. | 1904 Higher Lowe nt 
—— Amason Telegraph Nos. e “aot Ni | ы 93 — 49 2 — 105, р ls = 
= 8. 1 000 ee ee ee 1 i il 5 me “ы ө 
119,700 - Do. do. 5596 Debs., Mos. 1 to 1.960 Bed. wel Jo ee Nil Nil Nil 74 — Tl 12 — Tl 
168,590 Anglo-American es ee ee ee se ее ees 60/6 61s. €1 — 69 61 == 68 (3 
8.118910 | Do. 40. do 69% Pref. se ce e co os 6 6% 1073-1 107 — 108 108 107 
E Do. E - do. 55 os uA. de 1» 2-4 il 157 — 15 1 15% 10% 15,3 
Сын 1 44,000 ee m ee ео se ee е9, T oe 
1 ee ie ee ee ee ee ee ee es : $ A % A % 20 d d re -a a 989 973 
do, Bier 509 year 4 % Deb. Stock Rede. << o % o — 99 х — x 
e un ee 1% ee ee ee ee ee бач, б % 5 % 83— 9} 84— 9 ee 
ee ee ee se ee se ее 10%, 10% = 185 17 аы 18 17 — 18 ° 
ee ° . 0 4 4 á 86 xd Fixd ә 
Cum. Pret, ee ee ee °з 1 ^ 1 10% a 9 oe 
Debs, . 6 6 6 E “% | 4% | 49% | 101-1 o — 1 i 
UR 8 E 11à— 113 118 — 11; 1145 
44% | 44% | 44% | 100—102 00 —1 
7%, 7% 88 148 —146 141 —144 141 42} 
84% 84% ace 92 — 94 == s 
4% 4% 4% 108 —110 108 —110 109 10 8 
х А ez эз 7 * 7 1% 144— 143 14 — 144 4 144 
өз, Do. 4 96 Deb. Stock ее ee ee ee ee 4 % 4 $ 4 do TER 105 —107 ee 
890,000 | Bastern & South African Tele. 4% Mt. Db., Nos. 1 to 8,000, red. 1909 4% 44 4 96 100 —102 100 —102 T А 
100,000 |^ Do. 4% Reg. Mort. Dobs, (Mauritius Sub.) 1 to 6,000 4% | 4 4% | 101 —108 101 —108 
188,887 -T and "i Се E p иа ae : £8 167» 54 " 162 — 11 108 — 10 1073 1033 
188,187 . 6% | 6 vx 149— 14 14@— 144 1414 14 
150,008]: Telegraph, of Copenhagen „„ 19% |15% | 24% | 880-4 87 — 39 85] 
50,600 Halifax and Bermodas 96 1st Mort. рин within Nos, | 4% | 48% | 4% | 100—102 100 —102 
175,008 [indo-European Telegraph pn. е шыр БЫШ, 1 10 18% | 49 — 51 51 — 63 51 601 
72,680 Monte Video Telephone Co., Ltd., Ord. .. .. ce cc ee 8 8 . — | - + 
D ~ National Pref. Stock "T ee ee oe өө ee 6 6 6 % 1 —110 i l à —10: 1 10) 
К Я — e. Def. Stock ee ee эө ee se ee 4 5 5 rA 103 — 104 100 — 12 1084 1.03 
15,000 f 6 % Cum. 1st Pref. 6 6 65 124— 1 124- 1 % 
15088 [7 6 6 6 114— 12 11$ —— 1 
250,009 6 6 84 54~ | ($— 5j 5 
— 84 8à 4 100 - 102 100 — 102 1 100 
1,680,508 Stock Red. CX wi. riui PER 4 4 4% 1084—1 1034 —105 104 1 
199,818 | Oriental Elec. Nos. 1 to 171,004, fully раја .. |. 6 64% | 64% 11— 1 1 ) 
1898 |: 3 dei TE: Debe 11901000 . с: 1 T iX 1% 17 2 1102 я 
е uar, E ee ee a F 
11,880: — oe ee ee : se ee 22. ee ' ee ee ec 5 *. б % e 74 – 8 72— 8 . 
8.287 Submarine Cables Trust ee ee ee ee ee ee ee 6 % 6 X, 6 % 126 —1428 126 —148 ee 
98,008 | United River Piate Telephone 533 = sy Se RM T% 8 с 7— d 7— 7 à 
48,008 + Do. do, 6 % Cam. Pref., Nos, 1 to 40,000 es 5% 5 T n öh 
179,947 Do. do. 6 €, Debs. .. AE 82 ix a 5 9 5 ‹ 5% 107 —109 107 —1(9 S " 
15,0091 Wes African ee ee ee ee oe ea 3 4% ee тг 8 — 8i ee 
80,008 | West Coast of America, 1 to 30,000 and 58,001 to 58,009 ёё се Nil Nil zi — «B oe es 
108,008 | West Coast of 4 bo., 1 90 1,600 guar, by Bras, Bub, Tel, 4% | 4% | 4% | 100 —102 100 —1 ‚. -o 
107,980 Weston Telegraph, L » Nos. 1 to 907, ПОГ M OS тч | 7% T 13}— 144 xd] 194— 14 xd 19$ 184 
9.000 D» b Debs. 2n series, 1908 ee ee ee 5 % 5 % б % 101 —108 101 —108 е9 xb 
553,890 к Do. do. 4 Deb, Stock Вей, oe ee ee ee 4% 4 % 4 % 103 —105 108 —1'6 • ee 
мап West India and Panama ph.. ee ee эө ee ee b Nil Nil Tos і we 13 7 onm d 1 
84608 Do. do, do. 6 35 Cum. 1st Pref. ce vs 7% | 1% 9 ti- 82 . 
6.889 ро, do, do, 6% Сип, 24 Prein. Nil Nil 8 — 8— 82 3 
88,0800 [ . do. do. 5 Debs., Nos. 1 to 1,808 s 5 K. b % 8 108 —1(5 108 —'0б oe 


40,000 | British Aluminium 1% Oum. Pref... .. . б Nil Nii | Nil 43 - 42— 6} 
10,000 Do с s 2n Cum. Pref. е ee ee ee ee 6 5 S 941 99 = ic Py, “1 5 
же. - Deb, Stock Red, ee ee ee | Stock ` — - 1 
i M Реала моко: А be ее ee ee ee ee oe * sc 4 x ee 12 uf 15 — 11 
1,600, 0002 Do. do, 6 Deben Stock .. |. Stock 5 % 5% 5² 121 —198 x —. 22 
280,066 Do. do. and Deb. Stock Вей,  .. * .. | 100 Vs 9 44% 98 — 100 98 — 100 
108,008 | British es 59 маз ee CES. Ti 6 io & | 8% * + 6 = 6 xd 
180,000 Do. do. us ee ee ee ee ee б 6 6 6 — 6 4 -— 
686,080 Do. do, ist Mort. Deb. Red. 100 AY 43 43% | 101 —104 101 —104 
69,800 |{Browets, Lindley а Oo., 22 6 i ee оо оо „„ 481 Nil Nil il ik 
66,000 if Do. do. Prell. | 481 Nil Nil Nil 14/8 to 1 14/8 to 
ш Brush Electrical Engineering, 108,781 .. ce eco oe 2 Nil Nu as 
150, Do, do. Non- um. 6% so ee ee 2 R 94 6 96 ee 1 2 1 —À 2 
126,0001 Do, do, $ Perp. Deb. Stock... .. |. | Stock | 4 ® 43°% ГА 92 — v6 92 — 96 
1 1 Do. do. Perp. 8nd Deb, Stock .. . | Stock 4 449, 44% 79 — 82 19 — b2 
Oallender’s Osbie Construction ee оо оо où o 6 10 a | 1554 is 1t — 1 11— l 
10,000 Do, do, do, 6% Cum. Pref. .. .. .. .. 6 5% | 5% fs 53— 5 (4— 
. . 802.008 Do. do. do. 1st Mort. Deb, Stock Red, .. Stock 44% 44% 44% 107 —109 106 —105 
1,968,208 | Oentral London Railway, Ord. 8 s о ое T Stock 4 4 4% 92 — 91 — 94 
528,596 Do. do, 4 % Pref. Stock .. ce Stock 4 4 4 % 101 —103 11 - 1.8 
— eon di do. Def, йо, % „% «ee se [o oo 4 3 A 21 — 26 11 — $6 
City London Rail eo °з oe e? oe ee too — 14 — 
- те Dog Nos. 1 to 86,000 _ а Кор uS A [| 5 2% d ?à - và 23 — a 
2 or eg. e $ о AD Ө; t ^ 
модон | { to 11000 of 460 red... 5 % 5%) 6% | 9-9 8 — 98 
99,96? | Edison & Swan United Elec. Light, '* A” shares, £8 1 to 99,96) | 6 Nil Nil dé 1— 14 1— 1 
17,120 ро. do. “А” shares, 01—017,189 .. ax 6 Nil Nil А 11— 2t 12— 2$ 
814,005; Do. do. N Stock Red,  .. | 100 í 4% 4% 8) — t5 8, — 55 
100,800 Do. do. 5% 3nd b. Stock Prov. Certs. all pd | 100 5 K 5 % | 5% 85 — *0 xd t4 — t9 xd 
113,100 | Electric Oonstruct n 1 to 113,100 .. Ee 82 T ee 85 3 4 ә 4% : 14— 13 1— 1 
„о Do, ' do. 1% Cum. Pref, 1 во 81,890 .. .. .. 9 7% | 7% ee 21— 2% 2}- i 
2 Do. до, 4 4, Porp. lst Mort. Deb. Stock — .. ..| 8ko 4% 4% | 4% | 9—9 N — 9) 
Genera! Bleoctric Co. ( , 5 % Cum. Pref, Vs а? và Hs 10 b * 6 X, 22 94— 10 10 
308.090 Do. do. 4 96 Mort. Deb. we js s | Зисо 4 4% 4% 97 — 10! xd 97 - 101 xd 
900,000 Henleg's (W. Т.) Telegraph orks, Оза. ee ee oe ee э. 6 W a 15 * 15 % 121-— 12 1 $ - 12 
Be. 2 C De Bux 3 аши | die 444 T 11 10 —1ʃ 
ә ee ° юс s 4s‘ % —111 2 —111 
E o inert. Dei | 100 ш> 105 (à 101-109 xa 100 7 
А ore. of ‹ —108 x —103 
87,808 Liverpool Overhead Railway, Ord. .. es as 90 ee ‘ 10 њъ T 114 81j— 833 314— 8913 
t Do. do. Pref. 4 10 pl. 10 b % 5% 5 % ¥3— 94 14 — 
Oonstruction and Maintenance.. жа бе 5% ё 19 | юч [30 [169 96 — 33 36 — 88 
. do, 1% Deb, Bds., Мое, 1 to 1,600 Red. 190 | 100 4 4*5 144 103— 03 108 —1 5 
#. 2 Weberioo à Clty Railway, Ord, Stock ee ee ee ee ee 100 8, 88 83 ˙* 92 — 91 92 — 91 


* A penod of nine months, t Quotations on Liverpool Stock Exchange, 1 Unless otherwise stated all shares are fally paid, % Frcm Manohester Share List. 
—ñ—ñ——ñ—— 


Bank rate of discount 24 per cent. (March 9th, 1905). 
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SHARE LIST OF ELECTRICAL COMPANIES (contiaucd).— ELECTRICITY SUPPLY COMPANIES. 


Present Stock | Dividends for the rey td Business dope 
НАМИ, or Quotation Quotations week ended 
issue. Share. | 80% three years April 5th. April 12th, | April 12th, 1906. 
Brompton & Kensington Electrio Light 8 Ord., 1 000 n 9 10 % 10 7 9 — 104ха | 104ха т 
, rom $ up. to ee x г х y LE 
10 628 Do. do. i 14 Cum. Pret. we 6 7% | 1 @ 1 94— 100 of 1 ө. e 
888,782 | Central Electric Supply 4% Guar. Deb. Btook .. .. «2 .. | 100 4% | 4 4 $ 106 —108 105 —1¢8 . ° 
80,000 Oross and Strand ty Bupply E S B |10+ | 8% | 8 Ne — 1% 
40,000 Do, 40. Undertaking " ay Gum. Prof. "| s 4$ 4 M 42 В t 5—t 2, 
40,000 % do. pad ee es ee Е ee ee ee 6 ee 4 %. & 5 5 — 5 — t od * 
830,000 Do. do. 4% Deb. Stock Red... .. .. .. | 100 4% | 4% | 4% | 106 —107 106 —107 1 .. 
44,496 |*Chelsea Electricity Supply, Ord. „ ͤ ee ee 5 «Аъ | Bh | 6 P. 65— 7 64 — 7 : 
160,000 Do. O. 105 8 Red. ee ee es eo Stock 44% 4% 44 109 —111i loy. —111 t . 
886 | City of London Electric Dung Ста 40001-10005 is ae 10 Dh b * 6 % 11 — 13 11—12 ee 
40,000 Do. 6 % Cum. Pret., 1 to 40, A e 6 6| 9|69 5 % | 6% | 105—114 184— 14 ; ve 
400,0003 Do. Б Deb. Stook, 3 ee ee ee 5 % 5 X 5 % 198 —127 198 —137 oe oe 
800,000 Do. 44% 2nd Deb. Stock, v. Certs., all paid .. e» 100 44% 2 % 108 —105 108 —166 . 
40,000 | County of London o Lighting, Ord. 1—40,000 .. же Ve 10 * 4% % 9 — 9àxd 9 — 94 xd 9 
80,000 Do. do. do. 6 96 Prof., 40,001—00 .. 10 6% 6%-| 6% 12 — 124xd 12 — xd 199, m 
400,000! Do. do. Deb. Stock ee ee ee ee ee ee 4 % % 75 110 —118 110 —118 e 
250,000 Do. do. $nd Deb. Stock oe ee ee oes Stock 4 % 4 % 4 104 — 106. 104 —106 105 
70,000 | Edmundson's Corporation, Ord. Shares We. Ah cus b "> | 7% {і 6 — d 6—€ 6% 6 
80,000 Do, в do, 6 Com. Pref. ee ее ee eo 8 % 6 % ее 64— 8 6— * ee 
800,000: Do. do. 1st Mort. Deb, Stock ake 100 72 44% 44% — 108 106 -—108 dis 
41,000 &en n and Enightsbridge El Ord. ec ee ee ee 6 lo * sth 12 * 19 — 18 19 — i3 * ee 
186,000 Бе Ы до. „ 4 9$ Debenture Stock. .. | Stock | 4 A 4% 4% 101 —108 xd 101 —108 xd is 
111,000 | London Electrio Supply Corporation, Limited, Ord. .. 50 e B Ni Nit 8 T 2 8 94— А 
650 0 Do. 0. e 6 & Pref, ее ee 6 Ce 6 % 6 6 54— 5 58 oe 
571,8 36 Do. do. do. 4 9 1st Mort. Deb. Stock Red | Btook | 4 4% 4% 93 —101 99 —101 99 
100.000 | Metropolitan Eleotrio Supply, 1 to 100,000.. .. .. .. .. 10 Tis 10 4 171— 18) 174— 184xd 182, | 17} 
16,121 Do. do. 9% Cum. Pref. 1—71,106, 48 paid 6 % | 44% | 44% b) — BRI e 
230, Do, е 1st Mort. Deb. Stock ee ee ee 4 % 4 Б 4 9 1 —114 101 —114 oe ee 
60,000) Do. do. Mort. Deb. Stock Red  .. .. Stock 84% 96 97 — 99 97 — 99 den bs 
90,000 | Midland Electric Corporation, 44% let Mort. Deb m .. | 100 4% 44% 44% 99 —101 99 —101 ў 
10,658 Notting НШ Eleceric Lighting FFP 10 aml on 7 Ф 144— 164 14—15 e 
60,000 Do. йо, 4% 1st Mort. Deb. PA ss e- | 100 4% 4% 4 103 —104 xd | 100 —102 xd А 
40,000 | Bt. James’ and Ра] Mall Electric Light, Ord. .. vs és p b 114%. 14% | 14 18 184 — 14 142, E 
30,000 Do. до. до. 7 96 Pref. 30,081 to 40,080 6 7 95 796 14 — oh 5 
180,000 Do. do. do. Deb. Stock Red ee 100 84% 84% 8 98 —100 98 —100 ee ee 
19,000 | Smithfield Markets Electric Su Ork. Жө i m 5 va 4% 4% 83 Yá—- 83 ө Tm 
50,000 Do. о, 0. 4 96 Deb. Stock ee ee Stock 4% 4% 4% 79 — 83 19 — 83 
65,000 South London Electricity Bapply, Ord. ee ae ee [EJ ee 6 12% 8 N 142 ^ 4} 83— 4 ee "e 
100,000 | South Metropolitan Electrio Light and Pow Ord. .. oe ws 1 Nil Nil Nil 1 1 ax T 
50,000 (Late Blackheath and Greenwich 1 Pref, .. vs 1 Nil 7 9%, 7 96 1 111, ig— 1 í 
100,000 Dist. E. L. Co.) Ist Deb, Stock | 100 4% | 44% | 44% | 105 —10B xd | 105 —108 x 
80,000 Urban Electric Supply, Ord. „% % „% „% „% „„ 6 '! bx 5 e 5 96 4 xd + bu ха f? bA 
80,000 | ро. 6 95 Cum. Pret. ee eo ee ee ee 6 | б % б 5 e — xd Е (i xd' 2 
200,000 i Do. do. 44% 18+ Mort. Deb. Stock oe ee 100 ! ee 43 А) 101 —--106 xd 104 —106 1757 105 
110,000 Westminster Electric Supply, Ord. sé c teas “eer EU. Be 6 | 19% | 18% | 14 12 — 18 12 — 18 12»3»2 | 122, 
93,161 Do. до, 6 V Сат. Pref, .. .. .. .. 6 5% | 5% | б | 6i— 62 6 — 6 T 
| j 


Shares not officially quoted :—Mackay Companies, ord.,44}—443. Pref. 76—762. 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully рай 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 


Fort- | Receipts for | No. 


Miles Fort- Receipts for | No. Miles 
Locality night the 01 Total to date. Locality. night the of Total to date. 
ended. fortnight. | wks. open. ended. fortnight. | wks. open. 
* 
| | | | | | | | ! 
| % „ | | £ 2 | | 4 £* e | o£ ° 
Aberdeen. . Apr. 8! 2394 — 188 45 | 59,625 + 5,46 .. tCardift ..|Mar.95 1.8% 15 51 | 102729 |+ %% 
Ayr КЕ .. „ 1l; 10984 9 46 13,15 + 618[.. '.. Carlisle m .. Арг. 8 328 — 97/14 ' 2,09 — Bl... |. 
Bath .. ... „ 6 1,187 — 167 14 7.6095 + 429 123 Chatham and Dist. » 6, 1.63 — 18 14 8,080 + RE OR |+ 8 
Birkenhead 9 "ut ge 2 | 2,981 Н 9.9 : 62 53,C65 ee ; 18 | ee Colchester . | 9 b 3:7 | ee | 86 1,943 . 18 75 oe 
Blackburn .. ©...) .. ou Lo odes » "E OWE Cork .. а — „ 6, e80 T 20 14 5,695 + 2:5 99 
t Blackpool .. Mar. 99 44+ 77 52 ' 47,781 + 6,8 t$' .. || Darlington .. . . „„ 1 8001, .. | 44 57 .. iW... 
„ —Fleetwd Apr. 8 514 — 656.14 | 2/5789 — 615. | tDarwen .. . . Mar. 31 2277 — 46 52 1,48 — 90 46 
- — Lytham, , 4 364 — 40% 28 9,152 mn Ec Dundee * „ Ар. 5 „e „ V hs 
Bolton T „ 9 3,82 169 2 2.525 — 461. M 1Dover 0 0. Маг. 25 1385. 5 12 | 3,996 m f4. 3 
Bournemouth Mar. 9 9m'+ 163 52 65,276 ' ..  1095'..- Dublin 2, .. Apr. 7 895 — 124, o. 61,400 `+ 921 18 + 
‘Bradford ..  ..' „ 25 8,999 + B1) 51 | 222,449 + 81,968. 64  .. East Ham . „, 1 741 26 52 | 9604 + 2, 
Brighton . . Арг. 9, BIO — 169 2 ' 1,006. .. 93 Glasgow ww . „ 8 29,887 2.410 44 | 610,588 84.057 1753 + 4 
Bristol i , | Е 7 | 9,120 ,- 1,270 | ES | 25 T€ Gloucester. Mar. 29 | 144 47 13,448 „ 
| | tHalifax — .. „ 19 1,5-0 — 248,052 | 73,069 |+ 5,789 4.3 ( 9} 
L fey ö 
u ee ee 99 » i+ 9 ! р 
Brit. Elec. Trac. Co. , | | | ford Feb. 25 816 + 9 474 | 206 '+ 1.0800 
| | | tIlkeston Mar.:9| 116 — 1 52 | ‘6,709 — 597 8C .. 
Airdrie .. | Mar. 31 Na 3 19 2.499 — 2 tIpswien Apr. 1 872|— 63 52 9341! .. 103 
Barnsley .. „ 8! 15 — | 1961, 44... l.. Isle of Thanet » .8 6:7 — 400 14 8,564 — 185. 
Barrow... .. 1! 47+ | „ 2,00 + 893 Kirkcaldy op). „„ 5 40+ 12 i ER Bow p 
Birmingham (City); ,, 31 11.738 |+1,4.3 | „ | (69,399 ' + 4,301; .. Lan'kshire Trm. Co. „„ 6] 1,280 |+ 8 | 14 8,903 |+ ‘74 8:6 .. 
Birmingham (id.) „ 31 8.7% + 666! ., | 21.791 . + 9,992 | .. 2. „% 8| 5,476 — 709 2 | 10947 |+ (51 Bj + 
Devonport eon 81| BH- 63; ,, 5500! - 271 1 Leicester „ 11.44 .. |13 | 28,451 at ier ake 
Dudley Sto'rb'ge „ 31 1,702 n 164 | РА 9,716 + 891... | Liverpool „ 1 | 21,255 |+1,3 6 ' 18 | 179,056 |+ 6,04 108 | a 
Gateshead.. .., „ Bl | 1,759 — 9 „„ 11.145 + 797 | L.C.C. Маг. 25 26,725 | +5,6:9 | 514 | 651,997 | 145,871, 473 :+ 49 
Gravesend, N’fleet! ,, 81 412 — 44 | i, 9,24 | — 248 | i Lowestoft . Apr. 8 | 940 — 91 pa кдр s De 
Gr'n'k, Pt. Glsgw ,, 31 | 1,47 + 238' „ 611: + 985 e +Manchester „ 1 11.923 ＋ 370 52 631,762 4 32,444 i 
Hartlepool oe} oy 81 512 — 6 | " 3,113 | + 12 25 Newcastle » 8| 713 }— 238 ." m а ЖО ee 
Kidderminster ..; „„ 31 200 — 1 ,, 1.172 — 27 Newport „ 1 5117 58 | 26 15,178 |+ 1,910 | 143 |- 1 
Merthyr .. “4 , 31 874.— do „ 263 | — 151 Oldham „ 93.005 (S2, a 3,555 + 6.6: 122 ＋ 4 
Metropolitan |. ..; ,, 51, 14,5 0 1,78 „ $24,977 + 10,901 | Plymouth a ie > ТЕ TEE ОЕ РК 
Middleton. „ ' 31 | 622 :+ 64 ,, 3400, + 800, . Portsmouth Mar. 25 | 8,181 |+ 877 | 59 | 94,400 4 6,874 4 Н 
Oldham — Ashton „, 31 1,068 — 13 „, 68906 4+ 76 К ing „ 80 862— 7,52 9,6. 5 .. 13 ˙12 
Peterborough ..| „ 3l 246 — 1 » 1,333 — 78 +Rochdale Apr. 1 418 + 342 62 | 14,496 |+ 8,089 14:56 110-8 
Poole TIE 523 '+ Bl) „ 2.504 — 48 Salford а, 3 | 7906|— 93 | 62 249,414 1411208 80 |.. 
Potteries . | s 81 8,467 — 8 | „ 21,802 | + 539 es Scarborough u Ip 78 .. 12 507 * | 8.|.. 
Rothesay .. . ..;, » BL! 102— 6 „, 682 + 88 бе Sheffield .. ..| ., 9| 9,315 |+ 57 2 9,749 |— 946 ME + d 
Sheerness . . .. | „ 19 123 85; „ 704 | + 140 iG Southampton .. NMar.: 9 1,718 + 27 | 52 49,106 |— 2,687 166 | .. 
Southport |» 31 | 527 — 10 „ ' 2,974 = 50 50 Southend-on- Sea. „ 29 257 46 52 | MSS + 1,711 63 
South Staffs. ..' „ 31 1,00 + 21 „, M53 — 411 | Stockport ejo» 31 487 - 86 52 21,194 |+ 8,814 - 11 1 
Swansea „„ 31 | 977 + 9 „ | 5960 + 185 | .. || *Sunderland .. „ 2) 114 + 80 | 60 : 62,4:5 |+ 1470 21 7 1 
Taunton .. a „ 31 90 + з, 522 — 55 | 2 Tyneside .. . Apr. 5 79+ 20 14 4,636 |— 610 .. |.. 
Tynemouth e|o» 3U; R83 — 79 „ 22:4, — 190 . arrington.. . Mar. 80 683 1+ 22 | 59 | 16,5659 |+ 683 " » 
eston-s-Mare .. | „ 29 79 + 21. „, 865 + 62 » West Ham.. ..| „ 30 1167, .. .. | 66,170 . 97%... 
Wolverhampton D. „ 81, 733 18 „ 4.415 + 28 Wolverhampton. „ 19 79 + 245 52 | 36,8 i „ 
CC HS UE DEUS EX EAE | ub 
'rexham.. er. AG H 199 — К — 4l | 
Yorks. Wool. Dist. „ 31, 1,989 + 162 „ 7,81 + 927 | | | | I| 
| { 
| | Cen. London Riy. Apr. 8 | 14,912 |+1,248 |14 : 100,965 |+ 9161 6 .. 
| | | | City & 8. Lon. Rly. | „ 9 5,601 — 88 15 | 44402 | 2,536 11 
; Dublin-Lucan Rly. „ 7 205 — 36 14 | 1,887 — B ЖУ 
Burnley .. . Арг. 8 23990 + 92... |. .. - m Ө; N. and City Rly. „ 8 3,282 71,259 14 22,488 "PUR 3 » 
+Burton-on Trent.. „, 800 — 34 69 17,420 22 Bl! .. L’pool Overh'd Riy.) „ 9 2,988 219 14 22,084 — 1,029 6 pt 
Bury we .. .. e Ker XP xr ums 8 one Mersey Railway .. „‚ 8, 8,165 — 6 14 | 2494 | 1,989 | 49 
1 ] 
* | 
a T II — 
* Compared with the corresponding period of 1904. t One week only. Includes horse and other receipts. 
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ELECTRICITY IN COAL MINES. 


Tun following are the special rules just issued by the Home Office 
for the installation and use of electricity in coal mines :— 

The following rules shall be observed, as far as is reasonably 
practicable, in the mine. 


Darmrrions. 
The sion “pressure” means the difference of electrical 


energy is given, or betwe 


(a) Where the conditions of the supply are such that the pressure 
at the terminals where the electricity is used cannot exceed 250 volte, 
the sapply shall be deemed a low-pressure supply. 

(5) ere the conditions of supply are such that the pressure at 
the terminals where the electricity is used, between any two con- 
ductors, or between one conductor and earth, may at any time exceed 
250 volta, but cannot exceed 650 volts, the supply shall be deemed a 
medium-pressure stpply, ` ` j 

(e) Where the conditions of supply are such that the pressure at 
the terminals where the electricity is used, between any two con- 
ductors, or between one conductor and earth, may at any time 
exceed 650 volta, but cannot exceed 3,000 volts, the supply shall be 
deemed a high · pre ssure supply. 

(d) Where the conditions of supply are such that the pressure at 
the terminals where the electricity is used, between any two con- 
ductors, or between one conductor and earth, may at any time 
exceed 3,000 volte, the supply shall be deemed an extra high- 
pressure supply. 

Szorron I.— Ознвваг. 


1. (а) All electrical apparatus and conductors shall be sufficient in 
size and power for the work they may be called | пров to do, and, so 
far as is reasonably practicable, efficiently cove or safeguarded, 
and so installed, worked and maintained ss to reduoe the danger 
‘throngh accidental shock or fire to the minimum, and shall be of 


such construction, and so worked that the rise in temperature . 


caused by ordinary working will not injure the ineulating 
terials. 


ma | 

(5) In any place or part of a mine where General Rule No. 8 of 
the Coal Mines Regulation Act, 1887, applies, the covering shall be 
55 so that, is far єй is го 1 
danger of firing gas by sparking or flashing which may occur during 
the normal or abnormal working of the apparatus. 

(с) All metallio coverings, armouring of cables, other than 
trailing cables, and the frames and bedplates of generators, trans- 
formers, and motors other than portable motors shall, as far as is 
oq anie ee be efficiently earthed where the pressure at 
the where the electricity is used exceeds the limits of low 


pressure. ; 

2. Where 4 medium-pressure supply is used for power purposes, 
or for arc lamps in series, the wires or conductors forming the con- 
nections to the motors, transformers, arc lamps, or otherwise in con- 
nection with the supply, shall be, as far asís reasonably practicable, 
eompletely enclosed in strong armouring or metal casing efficiently 
connected with earth, or they shall be fixed at such a distance apart, 
or in such a manner, that danger from fire or shock may be reduced 
tothe mánimum. This rale shall not apply to trailing cables. 

3. Where a medium-pressure supply is used for incandescent 
lamps in :eries, the wires or conductors forming connections to the 
incandescent lamps, or otherwise in connection with tlie supply, 
shall be, as far as is reasonably practicable, completely enclosed in 
strong armonring or metal casing efficiently connected with earth, or 
they shall be fixed at such a distance apart, or in sucha manner that 
danger from fire or shock shall be reduced to the minimum. 

4. Motors of coal-cutting and such other portable machines shall 
not be used at a pressure higher than medium pressure. No trans- 
former used for supplying current at a pressure higher than medium 
pressure, and no motor using such current, sball be of less normal 
rating than 20 в.н.р, for use underground. 

No higher pressure than a medium pressure shall be used in any 
place or part of the mine to which General Rale No. 8 of the Coal 
Mines Regulation Act, 1887, applies. 

b. No higher preesure than a medium-pressure supply shall be 
need other than for transmission or for motors, and the wires or 
conductors other than overhead lines above ground forming the con- 
nections to the motors or transformers or otherwise in connection 
with the supply shall be completely enclosed in a strong armourirg 
or metal casing efficiently connected with earth, or they sball be 
fixed at such a distance apart, or in such a manner that danger from 
fire or shock shall be reduced to the minimum. 

The machines, apparatus, and lines shall be so marked as to 
clearly indicate that they are high preesure, either by the use of the 
word “danger” at frequent intervals, or by red paint properly 
renewed when necessary. \ 

6. The insulation of every complete circuit other than telephone 
or signal wires used for the supply of energy, including all 
machinery, apparatus, and devices forming part of or in connection 
with such circuit, shall be so maintained that the leakage current 
shal], so far as is reasonably practicable, not exceed үу; of the 
maximum supply current, and suitable means shall be provided for 
the immediate localisation cf Jeakage. | 

7. In every completely insulated cirouit, earth or fault detectors 
thall be kept connected up in every generating and transforming 
station, to show immediately any defect in the insulation of the 
system. The readings of these instruments shall be recorded daily 
85 a bcok kept at the generating or transforming station or switch- 

Use. я 


8. Main and distribution switch ара fuseboards must be made of 
incombustible insulating material, such as marble or slate free from 
metallic veins, and be fixed in as dry a situation as practicable. 

9. Every sub-circuit must be protetted by а fuse on each pole. 
Every circuit carrying more than 5 amperes up to 125 volta or 3 
amperes at any pressure above 125 volts must be protected in one 
of the following alternative methods: 

(a) By an antomatic maximum cut-out on each pole. 

(b) By a detachable fuse on each pole, constructed in such a 
manner that it can be removed from a live circuit with the minimum 
risk of shock. Я. 

(с) By а switch and fuse on each pole. 

10, Fire buckets, filled with clean, d 
сеи machine rooms, ready for imme 

rer. 

No repair or oleaning of the live parts of any eleotrical appa- 
5 mere wiping or oiling shall be done when the current 

on. 

Gloves, mats, cr shoes of india-rubber or other non-conducting 
material shall be supplied and used where the live parts of switches 
or machines, working at a pressure exceeding the limits of low 
pressure, have to be handled for the purpose of adjustment. 

11. A competent person shall be on duty at the mine when the 
electrical apparatus or machinery is in use; and at such time as the 
amount of electricity delivered down the mine exceeds 200 B.H P., 
a competent person shall be on duty at the mine above ground, and 
another below ground. Every person appointed to work any 
electric apparatus shall have been instructed in bis duty and be 
competent for the work that be is set to do. 

12. No person shall wilfully damage, interfere with, or without 
proper authority remove or render useless any electric line or any 
machine, apparatus, or part thereof, used in connection with the 
supply or use of electricity. 

13. Instructions shall be posted up in every generating, trans- 
forming, and motor house containing directions as to the restoration 
of persons suffering from electric shock. 

14. Direct telephonic or other equivalent means of communica- 
tion shall be provided between the surface and the pit bottom or 
main distributing oentre in the pit. 

15. Within three months after the introduction into any mine of 
electric motive power, notice in writing must be sent to H.M. 
Inspector of Mines for the district. Notice must also be sent cf 
any existing electric motive power installation at any mine within 
three months after the coming into force of these rules. 

16. A plan shall be kept at the mine showing the position of all 
permanent electrical machinery and cables in the mine, and sbail 
be corrected as often as may be necessary to keep it up toa date 
not more than three months previously. 


sand, shall be kept in 
te use in extinguishing 


Section II.—GzxkzBRATING ÉTATIONS AND Macame Roos, 


17. Where the ger erating station under the control of the owner 
or mansger of the mine is not within 400 yards of the working pit 
month, an t fficiently enclosed lccked switch-box or boxes, or a switch- 
house, stall, where reasonably practicable, be provided near the pit 
mouth for cutting off the supply of electri ity to the mine. 

18. There shall be a pasrage way in front of the switchbosrd of 
not less than 3 ft. in width, and if there are any connections at the 
back of the switchboard, any pasenze way behind the switchboard 


-ghall not be less than 3 ft. clear. This space shall not be utilised — 


as а storeroom or a lumber room, ог obstructed in any manner by 

resistance frames, meters or otherwise. If space is required for 

resistance frames or other electrical apparatus behind the board, the 
e way must be widened accordingly. А 

No cable shall cross the passage way at the back of the board 
ср below the floor, or at a height of not less than 7 ft.. above the 

oor. 

The space at the back of the switchboards shall be properly 
floored, accesrible from each end, and, except in the case of low- 
pressure switchboards, must be kept locked up, but the lock must 
allow of the door being opened from the inside without the use of 
a key. The ficor at the back shall be incombustible, firm and 
even. 

19. Every generator shall be provided with a switch on each pole 
between the generator and the bas-bars. | 

Where continuous current generators are paralleled, reverse cur- 
rent cut-onts shall also be provided. 

Buitable instruments shal! be provided for measuring the current 
and pressure of each generator. 

Every feeder circuit shall at its origin be provided with an 
ammeter. : 

20. If the transmission lines from the generating station to the 
pit are overhead, there shall be lightning arresters in connection 
with the feeder circuits. 

21. Antomatic cut-outs must be arranged so that when {ће contact 
lever opens outwards no danger exists of striking the head of the 
attendant. If unenclosed fuses are used they must be placed 
within 2 ft. of the floor, or be otherwise suitably protected. 

When the supply is at a pressure exceeding the limits of mediam 
pressure, there shall be no live metal work on the front of the 
main switchboard witbin 8 ft. of the floor or platform, and the 
space provided under Rule No. 2 of this section sball bo not less 
tban 4 ft. in the clear. Insulating floors or mats shall be provided 
for W pressure boards where live metal work is on the front 
or : i 

22. All terminals and live metal on machines over medium pres- 
sure above ground, aud over low pressure under ground, where 
practicable, shall be protected with insulating covers or with metal 
covers connected to earth. 

23. No person other than an authorised person shall enter a 
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macbine or motor room, nor interfere with the workirg of any 
machine, motor, or apparatus connected therewith. 


Szorton III.—CABLES. 


24. All conductors (ехсер as hereinafter provided) shall in every 
case -be maintained completely insulated from earth, but it is 
permissible to use the concentric system with earthed outer 
conductor, if proper arrangements are made to reduce the danger 
from fire or shock to the minimum, but the neutral рсіоё of 
polyphase systems and the middle wire of three-wire continuous- 
current systems may be earthed at one point. 

25. Uniess fixed as far as is reasonably practicable out of reach of 
injary, all conductors, other than armoured cables, must farther be 
protected by a suitable covering. Where lead-covered cable 16 
used, the lead shall be earthed, and electrically continuous 
throughout. 

The exposed ends of cables where they enter the terminals of 
s vitches, fuses and other appliances must, as far as is reasonably 
pract cable, be properly protected and finished off, so that moisture 
cannot creep along the insulating material witbin the waterproof 
sbeath, nor can the insulating material, if of an oily работе, leak out 
of the cable. 

26. All joints must be mecbanically and electrically efficient, and, 
where reasonably practicable, must be truita"ly soldered. In any 
place or part of a mine where General Rule Nc. 8 of the Coal 
Mines Regulation Act, 1887, applies, suitable joint-boxes must be 
used, and the oonductors connected by means of metal screw clamps, 
connectors, or their equivalent, constructed in a safe manner. 
Provided that in any place or part of a mine where a shot may be 
fired, joints may be soldered by or in the presence of a perron 
authorised in that behalf by the mansger, but the same precautions 
in regard to examir ation and removal of workmen as are prescribed 
by paragraphs (f) and (i) of General Rule 12 shall be observed in 
all cases, and where the place is dry and dusty, also the precautions 
as to waterirg prscribed by paragraph (A). Wires, other than 
signalling wires or cables, mast not be joined by merely twisting 
tiem together. 

27. Overhead bare wires on the surfaco must be efficiently 
supported upon insulators, and clear of any tr. о, and provided 
with efficient lightning arresters. 

28. All cables used in shafts must be highly insulated and sut- 
stantially fixed. Shaft cables, not c*spable of sustaining their own 
weight, shall be properly supported at intervals varying according 
to the weight of the cable. Where the cables are not com- 
pletely boxed in and protected from falling material, space shall 
be left between them and the side of the shaft, that they may yield 
and so lessen the blow given by falling material. 

29. Where the cablesin main haulage roads cannot be kept at least 


1 ft. from any part of the tub or tram, they shall be specially pro- 


tected. When separata cables are used they shall, if reasonably prac- 
ticable, be fixed on opposite sidcs of the road. 

The fixing with metallic fastenings of cables and wires not provided 
with metallic covering to walls or timbers is prohibited. 

Cables underground when suspended shall be suspended by leather 
or other flexible material ір such a manner as to allow of their readily 
breaking away when struck, before the cables themselves can be 
8:riously дат aged. : 

Where main cr other roads are being repaired, or blasting is being 
carried ont, suitable temporary protection must be used so that the 
cables are reasonably protected from damage. 

30. Trailing cables for portable machines sball be specially flexible, 
heavily insulated, and protected with either galvanised steel wire 
armouring, extra stout braiding, hose-pipe, or other effective cover- 
ing. Trailir g cables shall be examined at least once in each shift by 
the person in charge of the machine, and any defecte in them 
promptly. repaired. 

At points where the flexible conductors are joined to the main 
cables, a fixed terminal box must be provided, and a switch shall be 
fix. d elote to or in the terminal box capable of entirely cutting off 
the su; ply from the terminal box and motor. 


Section 1V.—SwircHES, Fuses AND Сот Oors. 


31, Fuses and automatic cut-outs shall be so constructed as 
effectually to interrupt the current when a short circuit occurs, or 
when the current through them exceeds the working current by 200 
percent. Fuses shall be stamped or marked, or shall have a label 
attache’, indicating the current with which they are intended to 
be used, or where fuse wire is used each coil in use shall be so 
s‘amped or labelled. Fuses shall only be adjusted or replaced by 
an authorised person. 

32. All live parts of switches, fuses, and cut-outs not in machine 
roome, or in compartments specially arranged for the purpose, must 
be covered. Ti ese covers must be of incombastible material, and 
must be either non-conducting or of rigid metal, and, as far as 
practicable, clear of all internal mechanism. 

3%. All points at which a circuit other than those for signale has 
t> be made or broken shall be fitted with proper switches. The ute 
of hooks or other makesbifts is prohibited, and in any place or part 
of a mine where General Rule No. 8 of the Coal Mines Regulation 
Act, 1887, applies, the use of open-type switcher, fuses, and cut-outs 


js prohibited ; tbey must either be enclosed in gas-tight boxes, or 


break under oil. 

Suction V.—Morons. 

34. All motors, together with their starting resistances, shall be 
protected by switches capable cf entirely cutting off the pressure, 
and fixed in a convenient position near the motor, and every 
motor of 10 B.H.P. or over in a machine room underground shell 


be provided with a tuitable ammeter to indicate tke Ісай put ui on 


the machine. 


35. Where unarmoured cables or wires pass through metal frames 
or into boxes cr motor casings, the boles must be substantially bushed 
with insulating bushes, and, where necessary, with gas-tight bushings 
which cannot readily become displaced. 

36. Terminal boxes of portable motors must be securely attached 
to the machine, or be designed to form a part thereof. 

37. In auy place or part of a mine where General Rule No. 8 of 
the Coal Mines Regulation Act, 1887, sppliee, all motors, unless 
placed in such reoms as are separately ventilated with intake air, 
shall bave all their current-carrying parts, also their starters, 
terminals and connections completely enclosed in flame-tight 
enclosures, made of uninflammsble material, and of sufficient 
strength as not to be liable to be damaged should an explosion of 
fire-damp occur in the interior, and such enolosures shall not be 
opened except by an authorised person, and then only when the 
current is switched off. The pressure shall not be switched on while 
the enclosures are open. 

38. In any place or part of a mine where General Rule No. 8 of the 
Coal Mines В: gulation Act, 1887, applies, а safety lamp or other suit- · 
able apparatus for the detection of firedamp shall be provided for u:e 
with each machine when working, and should any indication of 
firedamp appear on the flame of the safety lamp or other apparatus 
used for the detection of firedamp, the person in shall 
immediately stop the machine, cut off the current at the gate end 
or nearest switch, and report the matter to an « ffi :ial of the mine. 

39. (a) A coal-cntter motor shall not be kept continuously at work 
lor & period of time exceeding & maximum period which shall be 
specified in writing by the manager, во that the roof may be care- 
fully examined. 

(b) The casing or sis aia doors cf all portable motore used 
underground and the ngs of their switches and other appliances 
ehall at least once a week be opened by a competent person 
appointed by the mansger, and the parts sodisclosed shall be cleaned 
and examined before the coverings are replaced. In special cases 
requiring a motor to run continuously longer than one week, the 
motor shall be examined at the end of the тоо. А report of such 
examination shall be entered in a report book. 

40. The person in char.e of a coal-cutter or drilling machine shall 


. not leave the machine while it is working, and shall, before leaving 


the working place, see that the current is cut off from the trailing 
cables. He must not allow the cables to be dragged along by the 
machire. Norepairs shall be made to any portable e until 
the pressure has been cut off from the trailing cables. 

41. If any electric sparking or arc be produced outside a coal- 
cutting or cther portable motor or by the cables or rails, the machine 
shall be stopped, and not be worked again until the defect is 
repaired, and the occurrence shall be reported to an :fficial of the 
mine, 


Section VI.— ELICIRTIO LoCOMOTIVARS. 


42. Electric haulage by locomotives by the trolley wire system is 
not permissible in any p'ace or part of a mine where General Rule 
No. 8 of the Coal Mines Regulation Act, 1887, applies. Ол this 
system no prersure exceeding the limits of medium pressure may be 
employed. 

43. In underground roads the trolley wires must be placed so 
that they are at least 7 ft. above the level of the road or track, or 
elsewhere, if sufficiently guarded, or the pressure must be cut off 
from the wires during such hours as the roads are used for 
travelling on foot in places where tro!ley wires are fixed. The hours 
during which travelling on foot is permitted shall be clearly 
indicated by notices and signals placed in a conspicuous pcsition at 
the ends of the roads. At other times no one other than a duly 
authorised person shall be permitted to travel on foot along the 

oad 


road. : 

On this system either insulated returns or uninsulated metallic 
returns of low resistance may be employed. 

44. Io order to prevent any other part of the system being 
earthed (except when the concentric system with earthed outer con- 
ductor is used) the current supplied for use on the trolley wires with 
an uninsulated return shall be generated by a separate maobine, and 
shall not be taken from or be in connection with electric lines other- 
wise completely insulated from earth. 

45. If storage battery locomotives are used in any p'ace or part cf 
a mine where General Rule No. 8 of the Coal Mines Regulation Act, 
1887, applies, the rules applying to motors in such places shall also 
be deemed to apply to the boxes containirg the cells. 


Szcrion VI'.—ErkoTBIO LionRTING. 


46. All arc lamps shall be so guarded as to prevent pieces of 
ignited carbon falling from them, and shall not be used in situations 
where there is likely to be danger from the presence of coaldust. 
They should be so screened as to prevent risk of contact with 


rsons. 
47. Small wires for lighting circuits must be either conveyed in 


pipes or casings, or suspended from porcelain insulatora, or tied to 


them with some non conducting material which will not cut the 
covering, and so that trey do not touch any timbering or metal 
work, On no acoount must staples be used. If metallic pipes are 
used, they must be electrically continuous and earthed. If separate 
uncased wires are used, they must be kept at least 2 in. apart, and 
not brought together except at lamps or switches or fittings. 

48. In any place or part of a mine where General Rule No. 8 of 
the Coal Mines Regulation Act, 1887, applies, electrical lamps, if 
used, must be of the vacuum or enclosed type; they sball be pro- 
tected by gas-tight fittings cf strong glass, and have no ficxible cord 
connections, and shall only be changed by a duly authorised com- 
petent person. While the lamps are being changed the current 
shall be switched off. 
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49. Ia all machine rooms and other places underground, where a 
failure of electric light is likely to cause danger, some safety 
lamps or other proper lights shall b» kspt for uso in the event of 


such failure. 
Виоттон VIII.—SHorF rina. 


5). E'ectricity from lighting or power cables shall mot be used 
for firing е ув, except in siok'ng shafts or stone drifts, and then 
only when a special firing plug, button or switch is provided, which 
plug, button or switch shall be placed in a fixed lock3:d box, and 
hall only be accessible to the authorised shot-firer. 

The firing cables or wires shall not be connected to this box u itil 
immediately before it is required for the firing of shots, and shall be 
disconnected immediately after tho shots are fired. 

When shot-firing cables or wires are used in the vicinity of power 
or lighting cables, sufficient precautions shall be taken to prevent 
the shot-firing cables or wires from coming ia contact with the 
lighting or power cables. 


Section IX.—SiGNALUING -— 


The foregoing rules shall not app'y to tslephone, telegraph, and 
eignal wires, to which the rules of this section only shall apply. 

51. All proper preciutions must be taken to prevent electric 
signal and telephone wires from coming into contact with other 
electric conductors, whether insulated or nof. 

52. Contact makers or push buttons of electric signalling cirouits 
shall be so constructed and placed as to prevent the circuit being 
accidentally closed. 

53. In any place or part of a mine where General Rule No. 8 of 
the Coal Mines Regulation Aot, 1837, applies, bare wires shall not 
be used for signalling circuits except haulage roads, and the 
press ure shall not exceed 15 volts in any one circuit. 


Szorion Х.—ЁЮгцгкогвто RRLI ENG OF Sarery LAMPS. 


54. In minesto any place or part of which General Rale No. 8 of 
the Coal Mines Regulation Act, 1887, applies, when safety lamps are 
relighted underground by electricity, the manager shall select a 
suitab'e station or statione which are not in the return airway, and 
in which there is not likely to be any accumulation of inflammable 
gas; and no electric relighting apparatus aball be used in апу other 
plage. All electrical relighting apparatus shall be securely locked, 
so as not to be available for use except by persons authorised by 
the manager to relight safety lamps, and such persons shall examine 
all safety lamps brought for relighting before they are re-issued. 


Srorion X[.—VxEMPTIONS AND MISCELLANEOUS 


55. Notwithstanding anything contained in thes3 rules, any 
electrical plant or apparatus installed or in use before the coming 
into force of these rules may be continued in u'e, unless ап inspector 
shall otherwise direct, or subjeot to any conditions affecting safety 
that he may prescribe. 

Ia case any difference of opinion sball arise between an in*p'ctor 
and an owner under this rule, the same shall be settled as provided 
in Sec. 42 of the Coal Mines Regulation Act, 1887. 

56. Any of the foregoing requirements shall not apply in any 
case in which exemption is obtained from the Becr.tary of State, 
on the ground either of emergency or special circumstances, on such 
conditions as the Secretary of State may proscribe. 

[Copies of these regulations can be obtained from Messrs Wyman 
and Sons, Ltd., Fetter Lane, E. C., or from any bookseller. } 
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THE MECHANICAL CONSTRUOTION OF STEAM 
TURBINES AND TURBO-GEN ERATORS. 
By W. J. A. Гохоон. | 
(Abstract of Paper read at Manchester, on February 28th, 1905.) 


Too much credit cannot be given to the Hon. O. A. Parsons and his 
staff for their untiring energy in bringiog the steam turbine to its 
present prominent position. Effi:iency, maintenance and durability 


teste have been carricd out by independent experts, which clearly 


prove that the modern steam turbine as regards general efficiency 
can hold its owa with any form of the best reciprocating engine. 
The object of the present paper is to briefly deal with some of the 


difficulties met with in the successful design of steam turbine 


machinery, hoping that advantage may be gained by the opening of 
^ discussion on this important subject. | 

Steam turbines are now constructed with vertical and horizontal 
shafts. The vertical turbine naturally appeals to the engineer at 
first sight as being the most suitable for high speed, there bing no 
sagging in the shaft (due to ite own weizht between the bearings). 
The farther claim is made for the vertical engine that it takes up 
less fl »or space than does the horis»ntal design, this saving meaning 
a lower cost of foundations and sma'ler engine room. The present 
designs of the vertical turbine, however, now on the market do not 
differ to any great extent in superficial floor area from that taken 


‘by опе or two types of horizontal machines. Against the advai- 
tages set forth above of the vertical machine we must put the fol 
lowing disadvautages:— General inaccessibility, and the difficulty 
met with and time necessary for the withdrawing of, say, the 
turbine spindle to attend to any repairs that may be necessary. The 
footstep bearing necessary to support such a rapidly revolving 
heavy sbaft calls for an exceptional design, and should the support- 
ing fluid give out, considerable damage would be done. Auxiliary 
machinery is necessary for the supply of this supporting fluid, and 
also а relay connected to an emergency pump. This auxiliary 
machinery means additional plant to look after, and floor space 
which must be added to that takan up by the turbine. A farther 
disadvantage of the vertical type is the fact that the heat radiated 
from tbe turbine cylinder rises up and heats the generator. The 
top bearing must be so designed that it is not posible for any oil 
to leak on to the generator, the effect of this being often very 
ssrious. The stuffing box between the turbine aod the generator 
must also be absolutely steam tight, to prevent the possibility of 
any vapourrisinz into the generator. None of the above difficulties 
are met with when the machine is built on а horis»ntal axis. 

,Where the foundations provided for turbines are at all elastic, 
vibrations will be sometimes set up in them, causing a certain 


amount of inconvenience to inmates of private houses or hotels 


wh>re turbines аге installed. These vibrations can be damped out 
in the majority of cases by insulating the bed-plate of the machine 
from the fior by a layer of wood, felt or lead. It sometimes 
happens, however, that when the vibrations are thus atamped out 
entirely in the vicinity of the machine, they cau be felt in struc- 
tural steel work some distance away. They are then most probably 
due to some harmonic action, and can be generally eliminated by 
slightly altering the speed of the machine or interrupting the wave 
$ Mn in the girder or other structure tbat is giving the 
rouble. 


Io large machines it has been found possible to balance the 
rotating elements more accurately, and in consequence of the little 
vibration that is likely to arise, it is preferable to build the bed- 
plate right into the foundations. 

Foundations, where possible, should be of conorete, or brick and 
cement, aud should extend the whole length of the turbive bed- 
plate. The form of foundation showa in fig. 1 gives good retult:, 
and in many cases is the best form for such work. All con- 
dense:s and auxiliary apparatus can be placed under the turb'ne, 
and every part of the plant is easily accessible. S*'eel or iron con- 
structions in foundations are not to be recommended. 

The general principles governing the sction of modern steam 
turbines are well known. The design and constractior, however, 
apart from the actual design of the nossles, blading, &c., are greatly 
affected by the governing principles. 

In the De Laval the whole of the expansion takes place at one 
time, the steam being expanded right down to condenser or atmo- 
epheric pressure in the one set of nozzles. The velocity obtained is 
enormous, and consequently high peripheral velocities are nec 'ssary 
in the rotating wheel. In the compound impulse type the expansion 
takes place in two or more stag:s of the stationary elemente, but no 
expansion is supposed to take place in tbe rotating buckets, so that 
there is no difference of pressure on the two sides of the rotating 
wheel; this point isimportant. 

The Rateau steam turbine consists of а series of disks mounted on 
one continuous shaft revolving between stationary diapbragms con- 
taining tbe distributors, which, in reality, are nozs'ee. This turbine 
is a multiple De Lival. As all the expansion tskes place in the 
stationary element, there exists no difference of pressure between 
the two sides of the revolving wheel; thus there ie no t 
tendency for the steam to leak past the periphery of the wheel, 
and in consequence fine radial clearances between the wheel and 
casing aro not needed. The peripheral velocity adopted is only 
about 300 ft. per second. | 

The spindle of each element consist: of one throughgoing shaft 
upon which is mounted a series of forged steel disks, carrying the 
blades on their outer Я nges 

The Z »elly turbine is in principle identical with the Rateau, but 
the mechanical construction is somewhat diffzreat. The revolving 
disks of the Z »elly turbine run at a much higher peripheral velocity 
than the Rateau—namely, about 590 ft. per second, во that the number 
of disk: is reduced, and tbe shaft is mush shorter. ven with 
fewer disks Z elly divides the machine iato two cylinders for the 
complete expansion, so that the distance between мор in either 
cylinder is comparatively short, and the possible troubles due to 
whipping are greatly reduced. The Hamilton-Holz varth is another 
exarople of this type. _ 

The Curtis turbine in general construction is very similar to the 
Z relly. The Rateau and Z»elly turbi ies expand the steam in each 
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stationary element, whereas in the Curtis, the expansion which has 


to be taken care of by two or more wheels, takes place in one 
expandiog nozs'e. This system bas the effect of reducing the 
number of rotating blades necessary for a given exvansion. 

As this machine is very much shorter than the Rateau or Z»elly, 
it is the opinion of the writer that a turbine on the Curtis principle 
with a horiz ntal spindle would present fewer possibilities for trouble 
tban with the vertical spindle. 

In tbe Parsons and Westinghouse turbines a totally different 


Fia. 2. 


geueral construction to the impulse machines is called for. In these 
turbines expansion takes place in the revolving blades as well as 
in the stationary blade». This calls for fine radial clearances. With 
a dram type of spindle the loss by radial clearance space is some- 
what larger than is the case with a disk type, but skin friction is 
reduced to a minimum, there being no big areas revolving in media 
of different densities. A spindle of a Parsons turbine is shown in 
fig. 25, and consists neually of a cast-steel drum, having forged steel 
ends shrunk or pressed into it. This form of spindle is much stiffer 
than a through-going shaft with disks. A certain amount of whip- 
. ping takes place, bowever, owing to its great overall length. 

Turbines of 1,000 gw. and upwards were, up to a few years ago, 
divided into two cylinders.’ It has been proved, however, that it 
is not neceseary to resort to two cylinders; and machines up to 
5,000 xw. are now constructed with a single cylinder. 

With the Ratean, Zoelly, or Curtis machines, the steam can be 
concentrated aud passed through only a portion of the periphery; 
but in consequznce of the difference of pressure existing between 
the two sides of the rotating vanes in a Parsons turbine, the whole 
anvalus must be filled with steam, во that small diameters and low 
velocities have to be resorted to where its density is very high, in 
order that the percentage of clearance to blade height may not be 
excessive. As the steam expands, its volume increases, and as the 
number of rows or blades varies with the equare of the velocity, it is 
advantageous to step up in the diameter of the spindle as soon as 
possible, Various designs have been tried for these spindles, one 
type being shown in fig. 24, which consists of a plain forged steel 
drum having ends pressed into it of high carbon or nickel steel. 
The steps are taken care of by a series of cast-steel rings This 
type of spindle bas the advantege that the forged steel body is 
more homogeneous than the casting, and consequently is less likely 


Fia. 


to cause balancing troubles. The cast-steel rings can each be 
separately balanced and shrunk ор. The disadvantage of thie type 
lies in the number of parts, and the amount of machining and 
fitting necessary, which make this construction more expensive than 
the first design referred to. Messrs. Parsons now use the type of 
spindle shown in fig. 2B for all their designs, using cast-steel for 
the drum. With spindles of this design balancing troubles are often 
very serious, it being impossible to guarantee absolutely homo- 
geneous material, and on account of the weakest section falling 
midway between the bearings whipping is likely to occur due to 
unbalanced mass. 

The design of the stationary part of a Parsons turbine is a very 
important item; as the diameters increase, the greater is the 
tendency to distortion. The cylinder cannot readily be supported 
between the bearinge, and any irregularity cast on to thé part of the 
cylinder tbat must remain concenisic at once causes distortion. 
The writer is confident that the majority of accidents due to 
св fouling can be traced to the faulty design of this part of the 
turbine. 

The British Westinghouse Co. between two and three years ago, 


when entering the field of turbioe manufacture, arrived at the 
conclusion that tbe most successful machine should combine the 
principles of action and re-action. By making the turbine double 
flow—that is by admitting steam in the centre and passing it 
through equal rows of blades on each side—end thrust and dummies 
were eliminated. | 

By adoptiog а combined impulse wheel to take care of the 


expansion from boiler pressure to about 60 1b. abs., it was found that 
the velocity necessary for the wheel fixed such a diameter that 
Parsons blading could be successfully used on the one diameter. 
The result of this combination is that a machine can be built which 
is very much shorter than the Parsons machine for given conditions, 
at the same time maintaining the same high degree of efficiency. 
With this type of machine the skin friction of the disks of the 
ordinary impulse type is eliminated. 

A longitudinal section of a British Westinghouse turbine is shown 
in fig. 3, and the design as described allows of forged steel being 


used throughout in the construction of the rotating members. A 
centre shatt of high carbon steel extends from one bearing to the 


‚ other, on which is shrunk the disk supporting the dram. The 


centre disk is of forged steel, and the outer drum is of weldless 
rolled steel. This drum carries the impulse blades in steel rings, 
which are shrank on. The Parsons blading is carried directly in 
grooves in the main drum. Stiffening disks of thin steel are also 
fitted into the ends of the drum. A spindle of this construction is 
extremely stiff, and there are no joints in the spindle likely to give 
way and cause trouble. . 

The cylinder in the Westinghouse turbine is also much shorter 
and stiffer than the ordinary Parsons type. Distortion is reduced 
to a minimum, so that blade fouling is an unlikely оссаггепое. 

The electric generators have to be of special constraction for tur- 
bine driving. With continuous current generators (for electr cal 
reasons), it is not advisable to have the armature tunnel-wound, but 
preferably in open slots. This leads to the difficulty of holding the 
conductors against the centrif force attendant upon high speeds. 
Binding wire is often resorted to, but this construction is a very 
questionable solution of the problem. The majority of continous 


а. 
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current generators to-day are constructed with semi-enclosed slots, 

а keypiece being driven in on top of the conductors. This con- 

n is satisfactory for the core of the armature, but the end 
windings require some other method of support. Fig. 44 shows 
one method of end winding with binding wire. This construction 
is so designed that where the heaviest load comes on the conductors 
the thickness of binding wire is greatest. The alternative to the 
above construction now generally used is shown in fig. 4B, the end 
winding IE kept in position by bronz) end bells This con- 
struction has the advantage that repairs can be readily attended to. 
The greatest difficulty is the securing of suitable material. With 
cast-bronse it is diffi zult to ensure the material being homogeneous ; 
and it is advisable, where possible, to use rolled material. 

. The form of commutator now adopted in nearly all continuous 
саттепё turbo-generators follows the line shown in fig. 5. The eeg- 
ments are built up with intervening layers of mica and clamped 

er. The mica is then tied round the outside at the place 
where the shrink riogs are to be fitted ; the steel rings are shrunk on 
and the whole machined inside and out. The commutator is sup- 
ported on cones at each end, which fit tightly on to the shaft. 
to the wear that is bouod to take place on such commu- 
tators, allowance must be made so that when the commutator is 
worn down to a certain extent, the segmenta do not become too 
weak to snpport themselves between the rings, and in consequence 
bulge out, causing high bars. Іа order that it may become apparent 
when it is time to stop truing up the commutator, a series of notches 
or grooves caa be placed along the commutator segments indicating 


the limit fortruing up. All overhanging mica, &^., should be turned 


off, as this bas often been found to give trouble by collecting dirt. 


Fio. 5. 


The armatures of continuous-current generators can never be of so 
good a mechanical construction as the turbine spindle, and in conse- 
quence balancing troubles are more likely to occur here. Every- 
thisg throughout should be so designed that when running there is 
as little unbalanced mass as possible, and where key ways are cut in 
the shaft, two should be provided diametrically opposite, in order 
to keep the shaft itself as uniform as possible. 

lt has been found tbat it is almost impossible to use carbon 
brashes on this type of generator, owizg to the fact that tte 
armature floats when running, thus causing the brushes to dance ; 
metal brushes must, therefore, always be used. In all modern 
tarbo-generators commutating poles or compensating windings are 
adapted, thus ensuring the lead. 

Continuous current machines are not so applicable, on account 
of commutation and other difficulties, to this form of prime mover 
as those for alternating current, where the periodicity is not too 
low. The first 4. 0. machine, and those following it for many years, 
were of the revolving armature type. 

Daring the last few years the demand for larger machines with 
higher voltages has necessitated the adoption of the rotating field 
type of alternator. With rotating field machines the design of the 
armatere or stator differs little from that of ordinary slower speed 
machines. The design of the rotating fields, however, demands 
very careful consideration. They may be built up of (1) laminated 
plates, (2) alabs of forged steel, say, about 2 or 3 in. thick, (3) solid 
core with poles bolted on, (4) one solid pieoe. 

All the above constructions are now adopted by different makers. 
In large machines the peripheral velocity amounts to something 
like 300 ft. second. With this epeed centrifugal stresses are 


possible to prevent whipping, which points to another advantage cf 
the solid pole constraction, aa it materially stiffens the shaft. 


- 
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In turbo-alternators, while the core and copper losses are slightly 
smaller than those of the slow-speed type, it is much more difficult 
to dissipate the heat on account of the much smaller radiating sur- 
face. To reduce as low as possible the Joss by windage, smooth 
cores should be adopted where possible. Ia order to obtain ample 
ventilation two methods may bs adopted :— 

1. As much exposed surface and free airway as possible. 

2. Machine entirely enclosed, with forced ventilation. | 

Both these systems are now extensively used, and it is hard to 
decide which is preferable. The ficst has the advantage of being 
more efficient, but has the objection of being noisy. This noise is 
almost entirely eliminated in the enclosed machine, but tests have 
shown that with this type, to obtain sufficient ventilation a con- 
siderable amount cf power is absorbed by the blowers, resulting in 
a somewhat less effizient machine. 

In turbine bearings we are confronted with the following con- 
flicting conditions : —On the one hand the shaft should be sufficiently 
strong and rigid, necessitating large diameter journals, and the 
bearings.must be sufficiently long to keep the pressure per sq. in. 
low, to allow of theoil being constantly renewed round the journal. 
On the other hand, the circumferential speed of the journal must 
Ъз kept as low as possible to reduce friction. In order to make 
the whole length of the bearing effective, this length must not be 
excessive. 

Mr. Parsons, during his early. experiments, appreoiated the fact 
that & special form of bearing was necessary. He eventually 
adopted a series of concentric bronse tubes fitting loosely over one 
another. The tpaces between these tubs are filled with oil, 
making an efficient damper. Considerable vibration may there- 
75 exist at the centre bush without boing perceptible at the outer 
casing. 

For small turbines and generators with high speeds down to 


about 2,000 r.p.m., this bearing is almost universally used, and gives. 


eotire satisfaction. For large machines, however, with speeds 


below that mentioned, the rotating elements can be sufficiently - 


well balanced to ran smoothly in solid bearings of cast-iron, white 
metal lined. Even large bearings must be allowed a certain amount 
of give, either by easing off the bushes towards the end, or fitting 
the whole bearing into a spherical seat. As regards the journal 
itself, the experiments of О. Luche, of Berlin,“ go to prove that 


the metal employed, whether of nickel steel, Siemens-Martin steel, 


or mild steel, bas little infiuence on the friction. 

The effect of clearance has a marked influence on the efficient 
working of turbine bearings. In consequence, it is better to ease 
the beariogs considerably on the upper half; this materially 
decreases the friction, and allows much smoother running. If 
the shaft is well balanced, the upper half of the beariog ca1 be 
entirely dispensed with, and this is practically done ia many 
instances, a clearance of n; in. being allowed ор the top half of the 
bearings. However, instead of cutting the whole of the top of the 
bearing away, it is safer to allow а strip of the bearing to remain 
along the top, thus holding the whole shaft. 

The peripheral velocity in turbine bearings is necessarily very 
considerably higher than in ordinary steam engine practice, 
velocities of 50 ft. per second being regular practice. The load per 
square inch, however, must be kept very low. In steam turbine 
practice to-day it is usual to allow a constant of 2,500 for the 
peripheral velocity in feet per second multiplied by the pretsure 
per square inch on the bearings. This in some cases is raised as 
bigh as 3,000. The crux of the whole question is the facility for 
dissipating the heat, and for this reason as much of the bearing as 
possible should be in contact with the outer walls, provided, of 
course, that the outer walls themselves are also free to dissipate 
heat. Water-cooled bearings are very often resorted to in very 
large machines, the principal advantage of these being that in a 
turbine of the Parsons type the water-cooled bearing isolates the 
heat of the H.P. end of the turbine from the bearing proper. In 
machines where there is no close contact with steam-beated sur- 
faces, bearings working within the limits mentioned can be run 
satisfactorily without water cooling. An ample oil supply, how- 
ever, should be given. The oil leaves the bearings uncontaminated 
by water or other matter, and can be returned to the cistern and 
re-used. The usual European practice in turbine work is to allow 
about 05 gallon per sq. in. of bearing surface minute. 

Ball bearings are noisy, even with small balls; they are not suit- 
able for high speed work. 

Considerable trouble is often experienced in. the successful 
balancing of steam turbines and turbo-generators. To reduce the 
possibilities of such trouble to a minimum, the following points 
must be taken into consideration in the design of the machine :— 

1. The materials adopted should be as homogeneous as possible. 

2. The design should be absolutely symmetrical. 

3. Where possible all parts should be machined inside and out. 

4. The shaft must be sufficiently stiff to resist undue whipping. 

5. Special care must be taken with the windings and insulations 
to ensure rigidity when running. 

6. Where possible the normal running speed should be below the 
“ critical speed." If this is not possible the normal speed should 
be reasopably higher, so that the critical speed, except when 
runniog up or shutting down, is never reached in ordinary 
operation. 

be whole body should be statically balanced before being run. 
If, however, the drum or body of similar construction shows perfect 
balance on the knife edges, it is no criterion eo far as correct 
raoning balance goes. 

In balancing, if the rotor is considerably out of balance, one is 
very often much tempted ta apply considerably тое weight than 


.* “Tractiongand (Transmission? Vol VI., Part 5, p. 33 " Oa 
Bearings for Highspeed,“ bylo. Lasche. 
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is necessary. I! the weights ara applied at the periphery of the 
body, which bas a velocity of, say, 300 ft. per second at a radius of 
1 ft., the acteal weight applied is multiplied by the centrifugal force 
3,000 times. Very small weights, therefore, have considerable 
effect in throwing the whole body back into balance. 


Discussion. 


Mr. MILLER said he would like some information as to the 
method of fixing the blades and supporting the edg»s. Іа а tarb'ne 
under construction at the B-itish Thomson-Houston Co.’s works the 
blades were sup on the edges by a gun-metal ring, and were 
cut out of the solid steel. With regard to the footetep bsaring, 
the trouble caused by the pump failing to act, could be got over by 
having a bydraulic acoumuletor. The leakage of steam from stuff- 
ing boxes under the generator was not a great difficulty, as the 
pressure of steam at that point was only abut 5 lb. 

Mr. Barrie said that the floor space occupied by vertical 
and horis ntal turbines was about equal when the condenser 
and pump were taken into consideration. With regard to 
counterac'íng vibration, he knew of a case where this таз accom- 
plished by inserting two extra joists between the existing joists. 
Нз disagreed with the author on the question of building the 
turbine bed-plate into the foundation. The author vetoed girder 
foundations, but he had found them perfextly satisfactory, and 
thought that many pe»ple did not build them corraotly, neither 
bracing them nor fitting angle plates. The spindles in Parsons 
turbines were built of mild steel, which wes much to be preferred. 
The earlier form of turbine was designed with the double flow, but was 
given ap 01 account of its having lower efficiency than the single fl »w. 
He could not recall a case where binding wire had been used on an 
4. C. armature. He would like to know what the British Westing- 
house Co.’s experience was of turbines supplisd by them for the 
Metropolitan Railway. 

Mr. Wuysat, seid the turbines owned by the Manchester 
Corporation had been ranning three years with very satisfactory 
results. The peripheral speed of the commutator was about 6 000 ft. 
per minute. Metal brushes were fitted weighing 2 lb. each, and 
lasting about 336 hours. The commutators had given less trouble 
than wasanticipated, having run 20 months, and only been turned up 
once. He would like to kaow what was the highest temperature a 
white metal bearing would safely work at. With superheated 


steam he found the oil temperature to be about 150*, and at 


tha; temperature it gave no trouble. Water cooling was used. 
Vib-ation could be entirely eliminated by balancing. 

Mr. Вклтон said there were several mills in Lancashire driven 
by turbines, and also many inquiries for the latter. 

Dr. Bowman ssid with regard to the Jnbrica‘ion of the bearings of 
vertical turbines, he had adopted an accumulator at a large mill in 
York hire, which had worked very well. 

Mr. WALKER stated that the 3,000 xw. turbines built by the 
British Westinghouse Oo. for the Metropolitan Railway had run 
without a hitch, not one having to be shut down since the start. 
There was a certain amount of delay in the manrufac'ure which was 
causei by experimental details: Tne blades were of such a shape 
that it was impossible for them to come out. 

Mr. Aitcaison did not think that the blades of the Curtis 
turbine could wipe out, as the blades and guides could not foul one 
another. Оа the subject of priming he knew tarbiaes to get rid of 
the wa'er and then run on satisfactorily ; reciproca'iog sete would 
not have done во. 

Mr. СооРЕВ remarked that he used superheated steam, and when 
his tarbine had b2en running for two hours, he could not put his 
hands on the bearings. There was nothing to fear if good oil was 
used, and the melting point of the metal was not reached or the 
carbonieing point of the oil. | 

Mr. Lonpos, in replying to the discussion, said that blades cut 
out of the solid looked a better job, but he did not agree that it was 
80. When blades were put in separately, they could be taken out 
and repaired, but not so when cut out of the solid. The blades in the 
Parsons and Westinghouse turbines conld not come out except by 
fouling. There were no mills driven direct off the turbine shafts; 
they were fitted with a good big reduction gear. On the question 
of priming, turbines cleared themselves of water, and then ran on 
all right. Building the bedplate into concrete was a matter of 
opinion. Personally, he found it gave very good resulte. The 
difficulty with the girder foundation was supporting it. There had 
been no diffi ulty experienced in the balancing of turbine spindles; 
what he referred to was balanciog the machines. When the machine 
was considered by the makers as complete there was never any 


trouble. As pointed out ia the discussion, the double-flow machine : 


was given up because of the lower effi deney. He sid that the 
turbines for the London Underground Railway had given a little 
trouble at first, but they were now running satisfactorily. They 
could not bs tested at the works, and whoever had been the mak зт, 
the same thing would have happened. It good oil were used, he 
did not see why the temperature of the bearings should not go up 
to 150* or over. | 

: hearty vote of thanks to the author brought the proceedings to 
a close. 


Inspectors for Technical Institutes.—The Council of 
the Association of Teachers in Technical Institutes has passed the 
following resolution, and forwarded a copy of it to the E iu ation 
Authorities:—''In view of the present advertisements for various 
inspectors for technical insti generally, we beg to that 
appointments should be given to candidates who have actual 
experience as teachers in the technical movement.” 


A NEW UNDERGROUND CABLE SYSTEM. 


By AXEL HULTMAN, Manager of the G»ver1ment 
Telephone Exchange, Stockholm. 


THE rapid extension of the telephone early necessitated the 
placing of subscribers’ lines underground, and to-day there is 
no large modern telephone system without underground 
cables running out of the central office. Not only town 
lines, however, have to be laid in this manner, but also the 
long-distance lines, е, the lines between cities, which 
become numerous in the neighbourhood of important centres, 
must also be laid in some similar manner, for it becomes 
impossible to build the ever-increasing pole lines along railways 
and country roads, especially as these routes are often occupied 
by power circuits. 

The number of long lines in the neighbourhood of Stock- 
holm having become incunveniently large, the Swedish 
Telegraph Administration began experimenting in 1892 
with a cheap mode of running lines, and has continued the 


. experiments ever since. ; 


The capacity of long underground circuits must be kept 
as low as possible, which involves wide air spaces between 
condactors, air being the best of allinsulating materials. The 
problem is therefore two-fold — 

1. То make the conduit cheap and yet air-tight throughout, 
and at the same time to afford a complete mechanical protec- 
tion to the conductors. 

2. бэ to place the conductors in the conduit as to prevent 
induction and maintain permanently their relative positions. 

While experiments have been made with lead-covered peper 
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cables containing heavy copper wires, spaced as far apart as 
possible, it is doubtful whether the problem can be solved in 
this manner at а reasonable cost, for a wide spacing between 
wires cannot be obtained without an increase of outside 
diameter and a corresponding increase of cost; then, again, 
such heavy lead cables are difficult to transport and to lay. 


On the other hand, in the system which I have succeeded in 


working out, the conductors can bs» spaced as far apart +в 
permitted by the limits of cost and room available in each 
case, and without a considerable increase in the coat of 
materials, the capacity may be brought down 5 or 10 per 
cent. under the lowest figures given below. The cables 
laid hitherto have the condactors of each pair 17 mm. 
apart, while the distance between pairs is 28 mm., and no 
conductor is leas than 5 mm. from the conduit; this cor- 
responds for 2-mm. conductors to 0:00985 mF. per km. 
for the inner conductors, and to 0:0132 m F. per km. for 
the outer condactors nearest the conduit. 

By increasing these distances to 20,86:5 and 10 mm. 
respectively, the capacity is reduced to 0:00935 and 
0 0125 M.F. per km. respectively. It is manifest that with 
such low capacity and with the addition of loading coils 
underground circuits can be operated over long distances. 


no 
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Experimente with the system were far enough advanced 
in November, 1900, to admit of public tests being made 
and officially certified to. 

The first experimenta on a large scale were made in 1899 
(fig. 1). Owing, however, to various circumstances the 


first line was not satisfactory. The next experiment on a. 


large scale was made in the spring of 1902 during very bad 
weather, but the insulation came out at 20 megohms per 
km., which remained the same in the spring of 1903, thus 
proving that the protection of the conduit could be relied 


upon. 
This line was laid rapidly, under very unfavourable circum- 


stances, and so near the surface of the ground as to be 


exposed to the full effect of frost; it was partly laid on 
hilly and partly on marshy ground. 

The conduit is an iron pipe laid in cement, the joints 
between the lengths being in principle similar to those 
shown in German patent No, 125,464 (U.S. patent 680,151), 
although they have now been improved and changed їп 
some respects. The next conduit line was built in the 
summer of 1903, but the conductors were not drawn in nntil 
1904, and gave 264, 158 and 80 megohms per km. Four 
wires were bad owing to a fault. Figs. 2 and 8 show 
the work of laying this line in progress. 

During the past winter the conduit luid in 1902 was 
taken up and carefully examined, the result showing that it 
a remained throughout in the same condition as when 

id. 


In order to maintain the wires in place, a variety of 
disks have been tested ; one of these is shown in fig. 4 
(U.S. patent 680,151, German patent 126,868). This disk 
has been changed and improved, but will not be described 


ad БАД: | Fia. 2. 


in detail until new patents are taken out. Experience 


shows, however, that with the latest devices no contacte 
either between conductors or between conductors and 
conduite can take place after the cable has been drawn in 
and fixed in place. The new system has therefore been 
tested in every detail, and is now ready for actual use on a 
large scale. ` 

The mode of construction now used renders these 
cables more expensive than was expected, but not beyond 
measure, especially when the low capacity is con- 
sidered. 


A 28-wire conduit and cable, laid down complete, can be 
made for kr. 5°00 to kr. 5:50 per metre, allowing a reason- 
able profit.’ In this price the conductors themselves are not 
included, as they may vary from 1to 4 mm. A 76-wire 
route may be built for kr. 7°50 to kr. 8:00 per metre, and a 
148-wire route for 12 to 18 kr. per metre. [The krone is 
worth about 18, 1d.] Labour is the principal item of 
expense, but this is now brought down to a minimum by 


doing most of the work in the factory. On the ground 


the work is confined to the trenching, the laying and jointing 
of the conduit, and the drawing-in of the cable, operations 
which are simple and are done rapidly by trained 
men, 
The conduits are laid along railways close to the surface 
of the ground, being covered only sufficiently to prevent 
interference with railway work. Into this conduit the cable is 
drawn, being brought from the factory ready provided with 


insulating disks, The drawing-in is easy, and takes only а 
few minutes for cach section of 300 metres. 

The stringing of the wires through the insulating disks is 
done partly on а machine, and partly by hand. They are 
arranged exactly in fours, in such a manner as to avoid 
induction between conductors. This requires certain 
operations to be performed by hand, but these are reduced 
to a minimum. This hand labour pays, because it geta 
twice the number of conductors into the same space as would 
be occupied by paired wires. 


PAYMENT FOR SPECIFICATIONS: THREE 
POINTS OF VIEW. 


Bx A. LE STRANGE. 


The Archilect's.—In the generic term architect is included 
the consulting engineer. For certain classes of work there is 
almost as much competition among architects as among con- 
tractors. The mode of obtaining it differs but slightly, and 
of the two, perhaps, the contractors’ method is, on the whole, 
more open and above-board ; still, there is not much to 
choose. 

For small contracts the usual 5 per cent. commission 
does not рау; but owing to the keen competition a lower 
fee even than this is sometimes taken ; or the fee is inclusive— 
that is, it must cover all expenses, such as drawings, 
specifications and any travelling expenses. 


Fia. 3. Fig. 4. 

Now an architect—still including the consulting engineer 
—is buman; he has animal appetites, and cannot live on 
air. As soon as he is retained for any work he is beset by 
temptations, He knows—there is no secret about it—that 
by specifying So-and-so’s window frames, this make of door, 
and that type of lavatory fittings, grates, &c., a trade com- 
mission awaits him, if he deigns to accept it. And, as 
already mentioned, his appetites are human. 

Then there are the office expenses to be considered. 
Clerks and draughtsmen do not work for nothing. Carbon 
copies of specifications do not spring from the æther auto- 
matically in proportion to the demand, and blues of tracings 
are not given away by the pLoto-printer as an advertise- 
ment. Who is to pay for all these things? Why should 
every Dick, Tom and Harry of a contractor be presented 
with a free copy for the asking of that which has been paid 
for not only in hard cash but has called for the expenditure 
of much brain sweat and grey matter? 

Let the contractor pay for it, then, if he wants to tender. 
Could anything appear more reasonable? In the advertise- 
ment for tenders, therefore, let it be stipulated that all appli- 
cations for specifications must be accompanied by 10s., 
which will not be returned, “to cover cost of plans and 
printing." 

The Contractor's.—A contractor secures on the average 
probably much less than 1 per cent, of the work he tenders 
for. Each tender costs him money in clerks’ wages, office 
expenses, &o., it entails considerable labour, and often a very 
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‚ bigh order of technical ability. All this he looks upon in 
the form of & speculation and does not complain, so 
long as he thinks he is getting “a fair show" and he 
stands an equal chance with the others, and the average 
number of prizes amounts to, say, 1 per cent. of the blanks, 
he recognises in а sportsmanlike way that he can’t win every 
time. (And after all, the customer pays as usual ; that is. he 
pays not only for the estimate for bis own work, but 
also for the 99 unproductive ones.) Bat to ask the 
contractor to pay for specifications is really more than he 
can stand. | 

There is quite a flatter in the electrical contractor’s dove-cot 
just now because an architect has demanded payment for a 
specification of certain electrical work for one of the 
co-operative societies. It is an interesting speculation to 
consider what this architect would have said of a consulting 
electrical engineer who issued a specification for the building 
of я co-operative gociety's premises. Many contractors have 
asked for their money back, and refused to quote ; they have 
even dared to impose on the architect their opinions on his 
professional methods ; others, again, have written in terms of 
protest to the co-operative society, who have replied that the 
matter is beyond their control. 

This is all very heroic and very proper ; in fact, just what 
would be expected of a member of that estimable body 
*'The National Electrical Contractors’ Association.” But 
there are others, a small minority of those who are not yet 
within the fold, who look at such things in a very matter of 
fact, bread-and-butter-philosophy kind of way. Such a one 
might say to himself, * Oh, 10s. more or less, what matter ; 
if an architect wants it, by all meuns let him have it. 
Perhaps he could do with a little more, I must go and see 
him.” Action quickly follows thought, and he does himself 
the honour of waiting upon the architect —stil! using the 
expression in its generic sense—compliments him on the 
general excellence of the scheme he has drawn up, nothing 
could possibly be clearer and more straightforward, and ко 
forth, but * there are just one or two small points" he would 
like a little more light on. Having got the light in exchange 


say, for a cigar, he may add, quite in an offhand way, Oh, 


: by the way, Mr. Architect, justto keep myself right —we are 
` both men of the world of course—am I to reserve anything 
on this—er—for contingencies? Ав this is ‘our first 
‚ transaction I thought I had better ask the question. No? 
‚ Very glad to hear it, Sir. You are quite right, I wish they 
were all like you. You'll excuse my mentioning it, of 
„ course, but I have been bitten once or twice.” 

This is a crude form of diplomacy that is not at all 
uncommon in these unregenerate days of cut-throat com- 
petition. It may or may not be successfol from the 
contractor's point of view. Не risks offending the 
architect, relying on his knowledge of human character, 
for the sake of “ keeping himself right,” that is to say, not 
letting himself in for a commission for which he has made no 
provision. | 

A third, and perhaps more diplomatic method, is fre- 
quently adopted, and this is to send in a tender marked net, 
and to enclose a letter saying that the quotation is subject to 
а special discount of so and so per cent. This is a very 
insidious form of temptation, particularly to a young pro- 
fessional man, who finds the struggle for clients very keen 
and has hard work to make ends meet, It is not so straight- 
forward, if the term straightforward can be applied at all 
to crooked dealings, as the blunt method of asking a man 
straight out if there is “anything to be reserved” ; yet it 
leaves a contractor a loophole. Hecan say the discount was 
a genuine one and intended for the purchaser. 

The J'udge's.—To deposit a sum varying from 1 to 20 
guineas for a specification, pending the sending in of a Lond 
fide tender, ів now quite the recognised custom. As a rule, 
the deposit is in the form of a cheque, which it is customary 
to return without its being passed through a bank. 
Occasionally, however, а Bank of England note is asked for, 
and contractors are up in arms at once. The advertisement 
columns of the REVIEW generally contain several © Official 
Notices," calling for tenders, and almost without exception 
deposite are asked for. Thus in the issue of April 7th, ont 
of nine notices, seven call for deposits, viz., five for one 
guinea, one for two guineas, and one for three guineas for 
each specification. 


The last-named advertisement calls also 


for a “ farther deposit of a £20 Bank of England note" 
with the tender. 

It is generally understood that these deposits are to keep 
out the small fry, and also to prevent people applying for 
copies merely out of idle curiosity, people who have no 
intention whatever of tendering. If such specifications were 
to be had merely for the asking, a town council would be 
put to considerable needless expense in printing, and the 
architects or consulting engineers would have the chagrin of 
seeing their specifications, embodying probably the resulta of 
many years of dearly-bought experience, sent out broadcast 
to manufacturing firms, contractors, and competitors in their 
own special department of professional work. 

On the face of things there appears to be ample justifica- 
tion for the deposit system. 

But, in the light of recent events, more particularly in the 
light of Mr. Justice Jelf's comments thereon, it is a system 
which is fraught with very serious possibilities. It appears 
that the er-Town Clerk of Holborn was in the habit of 
appropriating the deposits sent in by tenderers, and never 
returned these unless strongly pressed to do во. 

In the course of the trial the following comments were 
made :— | : 

* Mr. Justice Jelf : How long has this system of deposits 
been observed ?”. 

„Mr. Muir (for the prosecution) : I am told, from time 
immemorial." 

“Mr. Justice Jelf : What is the object of such deposits? 

* Mr. Muir : I understand they are supposed to prevent 
people sending in frivolous tenders."' 

“Mr. Justice Jelf (with warmth): Itis a most mischievous 
system, fall of danger and temptations, and likely to leud 
to dishonesty. These contractors knew they could get back 
their money, yet they left it to fructify, possibly for their 
own benefit. It is a most insidious form of bribery, full of 
dishonesty and mischief, and very strongly to be reprobated.” 

This is a pretty severe denunciation—more severe, 
perhaps, than necessary. With a proper system of 
accountancy, and absolutely strict auditing, such a state of 
things could not occur. | 

If, on the other hand, the deposits were received by an 
architect or consultant, he would not need to account to any- 
one, and a system of bribery and corruption could be very 
easily carried out if any were to be found sufficiently un- 
scrupulous to do it. 

It is to be hoped and believed, however, that the black 
sheep form a very small minority ; but who among the 
majority will be bold enough to organise a society of pro- 
fessional men who will bind themselves to always do the 
correct thing; to act up, say, to the code of etiquette laid 
down by the council of the Institution of Electrical Engi- 
neers; to refuse to accept less than an agreed scale of fees, 
and to boycott any and every contractor and manufacturer 
who is known to offer bribes or commissions in any shape or 
form? It would not be a bad thing. 


———— BÀ Qn EQ — 


THE BALLISTIC GALVANOMETER. 
By F. ADDEY. 


IT is well known that the first swing produced on the needle 
of a ballistic galvanometer, by suddenly turning on a steady 
carrent, is double the deflection at which the needle comes to 
rest, but the proof usually given is somewhat complicated. 
The following method of demonstrating the fact is simpler : — 

Consider the magnetic needle, N 8 (fig. 1). "This has been 
drawn out of the magnetic meridian А B through an 
angle Ө, and it consequently possesses a certain amount of 
potential energy due to its position with regard to the earth's 
field. If it be now released, it will swing back towards the 
When it reaches this line, all the potential energy 
which it possessed while in the position N 8 will have dis- 
appeared, but it will have gained kinetic energy equal in 
amount to the potential energy it originally possessed. Of 
course, it is assumed that damping is negligible. 
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The needle now.swings to the other side of the line A B, 
and is gradually brought to rest by the opposing torque due 
to the earth’s field. When it comes to rest in the position 
S', all the kinetic energy it possessed while it was crossing 
the line 4 B will have been reconverted into potential 
energy, and, since there has been no dissipation of 
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energy by friction, the amount of potential energy which 
it now es must be the same as that with which 
it started. Therefore, since the roagnetic field is uniform, 
it follows that the angle o, through which it has moved 
after crossing the line A в, must be equal to the angle Ө 
through which it was originally displaced. 

Now consider the needle х в of a ballistic galvanometer 
(fig. 2). This needle is at zero, and is therefore pointing 
along the controlling field indicated in position and magni- 
tude by H. If a current be started through the coils of the 
galvanometer, a magnetic field of direction snd magnitude 
c will be set up. The two fields, н and c, will combine to 
produce the resultant field R. Let the angle between the 
fields R and н be denoted by Ө. 

Now at the instant of starting the current the needle is 
in tbe position N 8, and is, therefore, with reference to the 
field R, in the same position as the needle in fig. 1 was 
when it was displaced from the magnetic meridian. Since 
it is free to move it will swing round, and will reach a posi- 
tion х’ $, which will be at an angle Ө on the other side of R, 
as explained above. Thus the total swing will be through 
an angle 2 6. When the needle comes to rest it will be 
pointing along в, or the deflection will then be 0. Thus 
the first swing is double tbe steady deflection. 


GERMAN CENTRAL STATIONS. 


Tum Elektrotechnische Zeitschrift recently devoted considerable space 
to the yearly statistics of German central stations, comprising a vast 
amount of information current up to April, 1904, and an abstract 
appears in the American Electrician. Only those plants are 
included which sell current to consumers or supply public lighting. 
There were 51 plants having a capacity of more than 2,000 xw. in 
1904. The three largest are in Berlin, and their respective oatputs 
are 85,136, 30,000 and 25,895 kw. The total capacity of the 51 
stations of more than 2,000 xw. is 296,693 xw., the stations being 
in 33 cities. The development of central stations and their con- 
Sa in Germany in general is shown in the following 
table :— : 


1694. 1900. 1904. 
No. of stations sgi P 148 652 1,028 
No. of 50-watt incandescent 

lampe connected ... *. 493,801 2,623,893 5,687,382 


No. of 10-ampere arc lamps 


connected ... see . 12,357 50,070 110,856 
H.P. of motors (not including 
traction) ... - ... . 5635 106,368 263,036 


In recent years several plants have been erected which supply 
current to a number of cities and towns in a district; thus the 
Bruehl central station supplies current for lighting and power to 
66 at a distance of from 9 to 12 miles from the station. On 
the other hand, there are some small plants which supply current 
for power purposes to houses for the support of house industries. 
A typical example is the Anrath plant near Crefeld. All the motors 
connected to the mains аге in this case between } and і H.P., and 
ate used in the silk industry. In recent years the use of power bas 
enormously increased, as is shown in the following table of com- 


parison between the.kw. used for lighting and for power, traction 
motors not being included in the latter case :— 


+ 


Kw, for Kw. for No. of 

lighting. power. motors. 
1885 T —- eat 250 — | — 
1890 ... sex "T P 3,899 112 28 
1895 ... $us oss .. 10,752 2,252 663 
1900 wie T: .. 21.122 22,037 5,764 
1904 ... T — .. 490,195 44,448 17,933 


There is only one plant in Germany which buys energy in bulk 
from a larger works and sells it in retail to consumers; this is the 
Spandau station, which geta the current from oneof the Berlin 


works. Statistical data concerning tbe systems used are given in 
tbe following table:— 

NO. Kw. Kw. Total 

of of of capacity 

works. machines, batteries. in kw. 

D.C. with storage batteries.. 803 175,263 69,957 245,220 
D.C. without storage batteries 40 2.946 — 2,346 
4 0. single-ph. and two-ph.. 41 37 317 400 47,717 
Three-phase current 4. 63 69.054 1,532 70,586 
Monocyclic system... am 2 1,030 152 1,182 
Mixed three-pbase and p.c. 64 141,330 23,169 164,499 . 
Mixed alternating and р с. 15 8,542 855 9,397 


Concerning the power used the statistics show that 570 plants 
with 311,248 Kw. use steam power, 109 plants with 14,547 Kw. use 
water power, 208 plants with 60,672 kw. use both steam and water 
power, and 94 plants of 10,050 Kw. use gas power. 


THREE-PHASE v. CONTINUOUS CURRENTS 
FOR USE IN MINES. E 


| Ў ^ 
IN a paper read before the Institution of Mining Engineers last year’ 
Mr. Roslyn Holiday compared the use of three-phase with con- 
tinnous currents for mining purposes, and his comparison should 
prove extremely interesting to mining engineers. 

Mr. Holiday strongly advocated the adoption of three-phase 
currents, which in his own words, “with the exception of 
charging storage batteries. . . сап be used for any miniog 
purpose to which continuous currents can be applied. For 
efficiency, simplicity and reliability, the writer is strongly in favour 
of tbe three-phase system for use in mines" This statement 
does not appear to meet with general acceptance by other 
engineers fully competent to form an opinion npon the question; 
bur, in regard to coal-cutting machines driven by three-phase 
currents—which Mr. Holiday, in spite of opposition, was the first 
to introduce in this country—there ie unquestionably, from a 
sparking point of view, much to be said іп their 
favour. Speaking of three-phase coal-cutters, the author said: 
—“If the motor be sufficiently overloaded, it is pulled 
out of step, and comes to rest. The writer finds 
that, if this takes place when coal - cutting, there is a very 
considerable increase in the flow of current, but that it is not 
such as almost immediately to burn the motor in the event of the 
fuses not blowing. In fact, even if the attendant is engaged fixing 
timber behind the machine when it is pulled up, by the time he 
has got to it and switched cff, there is no perceptible rise in the tem- 
perature of the motor. This fact is due to the motor, even when 
stationary, having by induction a choking effect on the current and 
во preventing it from rising to dangerous proportions. This feature 
of three-phase motors ia found of the greatest benefit in coal-cutting, 
for should the cables be short-circuited, the fuses would be instantly 
blown, but they are not blown every time that the cutter is jammed ; 
in fact, the writer, in his experience, bas not known of a single 
instance of a fuse being blown through thiscause. Ава consequenoe 
he has placed the fuses on the surface only, thus removing from the 
pit one of the possible sonrces of danger." Again, in speaking of 
starting, the author said:—“ Up to 30 н.р. these motors can 
be started without the use of any resistances or other compli- 
cations . . . . . . and this is essential for motors used to 
drive coal-cutting machines. These motors can also be 
reversed from full speed in one direction to full speed in the 
opposite direction, without shutting off the current. This facility 
of reversal is of great use in coal-cutters of the disk type, asa disk 
jammed by a piece of cubical coal wedged corner-wise, which would 
necessitate great power to crush the piece of coal, can be liberated 
instantly by reversing the motor for a few seconds.” These 
statements, based, as they are, apon actual practical experience, are 
of the utmost importance, and no doubt will receive the attention 
they deserve. | 

It is admitted that three-phase currents are not so suitable for 
all general purposes, or so efficient as continuous current; but in all 
mining operations, and especially at the face, the first principle 
to be considered is that of safety, efficiency only taking a second 
place; and if this can be attained by the use of three-phase currents 
with greater certainty and as much reliability, then, by all means, 
let the three-phase system be adopted, even if this entails the extra 
expense of putting down plant for transforming, and special cables 
for three-phase coal-cutting machinery. 

One point, however, should be noted. Mr. Holiday’s machines 
are working in seams 54 ft. in thickness, but the great advantages 
resulting from the use of coal-cutters are in thin seams of, вау, 2 ft., 
more or less, and for such seams there is a difficulty in designing 
three-phase motors sufficiently small in diameter, with i 
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frequencies of 40 to 50. If the frequency can be reduced to about 
half this amount, the machines may be less in diameter, and, more- 
over, they will moré nearly approach the direct current motor in 
efficiency and nsefulness. For all colliery installations, then, for 
power purposes it is important to keep the frequency as low as 
possible in order to secure the best results in the working of the 
various machines. 


NEW PATENTS APPLIED FOR. 


Compiled erpromty for this journal by W. Р. THompson & Oo., Electrica] Patent 
gents, 822, h Holborn, London, W.O., and at Liverpool, to wnom all 
inquiries should addressed. 


6,400. ‘ Improvements in hangers or ears for overhead electric wires.“ J „F. 
Simpson. March 27th. 


6,419 “ Novel method and means for automatically reversing the direction 
of a trolley current collector upon an overbead conductor for electric traction 
systems.“ B. Surrn. March 27th. : 


- 6,498. " Improvements in the method of and means for recording the work- 
ing of engine room telegraphs and engines.” J. BRAMWELL. March v'ith. 


6,458. '' New or improved method and means for measuring electricity with 
pr without recording or registering Apparato and or prepayment mechanism.“ 
C. O. Bastian and G. CALVERT. March 27th. 


6,455. “ An imp-Ooved means for fastening together the ears or clips of over- 
head electric tro ley wires and wires used in conjunction therewith.” A. 
Rocers. March 27th.: | 


6,468. '' Process and apparatus for the electric: 1 production of ces'-iron, 
more particularly with а view to the manufacture of steel," BOCIETE ELECTRO- 
METALLURGIQUE Francaise. (Date applied for under Patents Act, 1901, 
October 24th, 190%, being date of application in France.) March 27th. 
(Complete.) 


6.469. Electro-magnetic speed gear for automobile vehicles and boats 
BOCIETE EN PARTICIPATION DES AUTONOBILES “ LA MaoN&T!QUE." (Date applicd 
for ander Patents Act, 1901, Oc'ober 24th, 1901, being date of application in 
France.) March27th. (Complete.) 

6,528. “ Improvements in trolley poles for overhead electric traction.” W. 
WILLIAMSON and J. CoLLINsQN. March 28th. 


6,585. An electrio wire connector.” A. J. Wark. March 28th. 


6,542. ‘* Improvements in electric light fittings, applicable also for gas, oil 
snd candle light fittings." Н. HmST апа F. T. Casu. March 28th. 


6,551. “Improvements in the manufacture of troughs and conduits for the 
distribution of electricity, water, steam, and the like." W. H. Krys and G. H 
RHAKESPEARE. March 28th. 


6,552, “Improvements in systems of electrical distribution by means of 
vapour reotifying apparatus. P.C Hewitt. (Date applied for under Patents 
Act, 1901, April 8th, 1904, being date of &pplica'ion in United States.) March 
28th. (Complete.) 


6,557. ''Improvements in apparatus for e'ectric te'egraphs." SIEMENS Bros. 
AND Co., Lro., and G. B. Grimston. March 28th 

6,567 “Improvements in electric controller: H. C. LITTLE. March 28th. 
(Complete.) 

6 595. ‘Improvements in or relating to starting apparatus for electric 
me tours.“ A. C. REYROLLE and J. ScHuiL. March 28th, 


6.594. ''Improvements in insul«tion for electric heating devices" 'THE 


British Тномвом-Носвтом Co., Lrp. (The General Electric Co., United 
Staten.) March 28th. 


6,595. Improvements in and relating to dynamo. eleotrio machines.” Tux 


British Тномвом-Носвтои Co., Lro. (The General Electric Co., United States.) 
March 28th. 


6,597. “ Improvements in devices for detecting leakage in electric transmis- 


sion systems." Tue British Тномвом-Носвтои Co., LTD. (The General 
Electr.c Co., United States.) March sth. 


6.610. Improvements in and relating to electricity meters." C. WILHELM, 
J. Bosch and Н. RooseN, March 29th. (Complete.) 


6,679. “Improvements connected with electric railways.” J. D. Lawson and 
T. LirTTLEFAIR. March 29th. 


6.681. ''Improvements in and relating to electric lighting systems and in 
apparatus therefor." THE British Тномвом-Н ›овток Co., LTD. (The Generaf 
Electric Co, United States.) March 29th. 


6,090 ‘Improvements іп and relating to means for electrically maintaining 
and reproducing recurring movements particularly applicable to clock move- 
ments and time transmission.” R. M. LowNzE and Tue LowNE ELECTRIC CLOCK 
AND APPLIANCES Co., Lro. Maroh 99th. 


6,691. '' Electric safety spparatus for cars or trains." W. P. ROBERTSON. 
March 29th. (Date applied for under Patents Act, 1901, May 12th, 1904, being 
date of application in United States.) (Complete ) 


6,721. * Collecting gear for alternating current machines, homorolar 
machines and for conducting electric cu'rents for rotating parts of machinery 
generaly." W. S. WINKLER. March 80th. 

6,741. '' Relay with polarised armature." L. Kain. March 80th. 


6,753. "Improvements in dynamo-electrio machines." J. E. NoEGGERATH. 
(Date applied for under Patents Act, 1901, March 80tb, 1904, being date of 
application in United States.) March 80th. (Complete.) 


6,755. "Improvements in or relating to mercury vapour electric lamps.” 


C. A. LEE. Maroh 30th. 


6,760. Improvements іп the electrolytic production of copper wire, strip or 
the like.” B. О, Cowrer-CoLes. March goth. 


6,775. ‘Improvements in polyphase current electro-motors.” G. MELLER. 
March 80th. 


6,790. ‘‘Improvements: in apparatus for electro-plating.” L. PorTHorr. 
March 80th. (Complete.) 


6,802. Improvement in au‘omatic electric tramway signals.” (H. STORM 
and T. SiwPSoN, March 8156, 


6.822. Improvements in electrica! switohes." J. Н. Tucker, March 81st. 

6,8344. ''An insulation-cutting contact clip." T. В. Reaper. March 3184, 

6,838. ''Improvements in or relating to the suspension of overhead con- 
ductors for electrically-operated railways and the like.” B. J. Jones. 
(Dace applied tor under Patents Act, 1901, April 2nd, 1901, being date of 
application in United States.) March 31st. (Comple'e ) , 

6,868. “ Improvements in or relating to thermostatic apparatus particularly 
applicable for actuatu g Fre alarme," C. Е. HiLkiER.. March Bist. 

6.865. Improvements in micro-telephones or instruments containing a tele- 
prone receiver and transmitter in one casing." І. B. Вікхвлсм, (The 

elephon Fabrik Akt.-Ges. vo mals J. Berliner, Austria.) Ma:ch 818. 
(Complete ) Я 
6,857 “Improvements in the method of wiring or connecting electric con- 


ductors and in patterices, junction boxes, and the like therefor.” H, BAILEY. 
March 81в1. . 


6,872. “Improvements in apparatus for the electrolysis of gases." R. F. 
Уоор-Вмітн. March 318%. 


6,882, “A portable gear-coupled water-motor and dynamo for recharging 
April lot electrio ignition &ocumu]stors and the like,“ F, J. MATEON, 
\ st, pen CN | ; À l 
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6,691. “Improvements in contact-breakers for use in connection with 
electrically-fired internal-combustion engines.“ Тнк ELECTRIC Ionition Co., 
Lrp , and Г. H. HALL. April lst. 


6,904. “An improved method or arrangement for prevedting accident and 
loss of life through the breakage of overhead electric tramoar wires." С. W. 
FowLER and G. HippRETB. April 196. 

6,922. "' A device for preventing the telephone handle being turned more than 
once.“ E.Dovr. April Ist. 


6,946. Electric fire alarms.” Е. FRANCOMBE. April 186. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these 8 cations may be obtained of Messrs. W. P. 
Wempe & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 91. (in stemps). | 


1904. 

Exectric Сгоскв. H. А. Campiche. 3,449. February 11th. 

Circvit-BREAKERS AND INDICATORS FOR ALTERNATING CURRENTS. L. Andrews 
8,460. February llth. 

METHOD or FIXING THE COVERS TO ELECTRICAL SWITCHES AND OTHER ARTICLES. . 
J. H. Pucker. 3,492. February 12th. 

ELEcTmic SwircHgs, W. Kingsland. 8,547. February 12th. - 

ALTERNATING CunnENT Morons AND Сокткоїлихо Sams. The British 
Thomsou-Houston Co., Lev. (The General Eiectric Co., United В ates.) 
8.588. February 12th. 
ALTERNATING CURRENT ELECTnIC Morons. The British Thomson- Houston Co., 
Ltd. (The General Electric Co., United States.) 8,589. February 140, 
ELECTRIC CONTROLLING APPARATUS FOR ELECTRIC Circuits. W. Leitner and 
R. N. Lucas. 3, tog. February 12th. { 

ELECTRIC Licht BATHS AND THE LIKE RADIANT THERAPEUTIC APPLIANCES, 
J. Scott. 8,649. February 180. 

Gas ов Vapour ELECTRIC Lames. Е. W. Le Tall. 
Co.) 8,657. February 18th. 

MAGNETO-ELECTRIC IGNITION GEAR FOR INTERNAL COMBUSTION ENGINES. 
N. Hennig. 3,660. February 18th. 


(Coop 2r-Wewitt Electric 


Time Element Thermal Cut-Out.— Messrs. Griffith 
and Biliotti, of 8, John Street, Adelphi, W.C, bave recently 
designed a time element cut-out, which is claimed to embody all 
the qualities necessary in such a device, and at the same time to be 
simple, reliable, and to give perfect security to any circuit it is called 
upon to protect. Ae the title indicates, it is a thermal device, in 
which the expansion of a vapour or gas at а given temperature is 
песа to actuate the trigger of a cut-out or other apparatus. The 
source of heat is a coil connected in series with the appa-atas, feeder 
or circuit, and is so proportioned that the device is affected in the 
rame way as the apparatus it is meant to protect. The diagram 
obo vs the small e) linder containing the heating coil and piston, the 
latter haying a vertical piston rod attached. On moving upward the 
piston rod engages the trip lever, which immediately releases the 
spring controller switch plunger, the latter being forced upwards 
and so breaking the circuit. With normal current the cut-out 18 
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SEcTION AND ELEvaTION OF THERMAL Cor. OUT. 


not affectel, but with, слу, 25 per cent. overload, it could be so 
adjusted as to act wi.n:n a запре of 20 minutes to 1 hour; thus 
adjusted an overload of 50 per cent. will bring it into action within 
7 vo 20 minutes. The watts lost in the coil varying as the rquare 
of the current, aud the time required for its action varying inversely 
as tbe watts thus dissipated, it cau easily be seen that the larger the 
overload the quicker will be the action of the cut-out, When 
required, an alarm can be fitted, which will ring a little in advance 
of thetime of action; if, for instance, the,cut-out is set to act 
within 30 minutes with 50 per cent. overload, it will give the alarm 
after the excess of current has been on for 20 minutes, and with 
100 per cent. overload after 5 minutes, the cut-out coming into 
action 10 and 23 minutes later on respectively, thus giving sufficient 
notice to the engineer in charge to prevent a failure in the supply. 
This cut-out is adapted for both power and lighting purposes; in 
the former case the time limit obviates difficulties with heavy 
starting currents, and in the latter a timely alarm can ђе obtained 
of en overload approaching the fase limit, 
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No. 1,430. 


THE PUBLIC AUTHORITIES’ 
PROTECTION ACT. 


THE development of municipal trading has necessarily 
involved local authorities in extensive litigation. In 
carrying out the work of electricity supply or of an 
electric tramway, they become exposed to actions of all 
kinds, Every old lady who is injured when getting 
in or out of a tram naturally seeks compensation for 
shock to the system. Are local authorities as proprietors 
of the tramways liable in such a case? That they are liable 
for the negligent acts of their servants or agents is clear to 
all; but it will be within the recollection of readers of the 
Review that in 1893 an Act was passed entitled The 
Public Authorities’ Protection Act,” which, although it does 
not wholly exempt local authoritities from liability in any 
particular case, places them in a position’ of considerable 
advantage as compared to that which is кар by private 
companies, 

Does this Act extend to a local authority in the perform- 
ance of its duty in working tramways? This question has 
recently been considered by the Courtof Appeal, and it may 
be of interest to refer to the decision. 

The facts may briefly be thus stated: The plaintiff 
alleged that on August 9th, 1902, while travelling on an 
electric tramcar worked by the Southend Corporation, he 


was injured by the breaking of the trolley pole. He averred 


that he had sustained damages owing to the defective 
condition of the defendants’ rolling-stock. He did not 
issue his writ until March 31st, 1903. "The Southend Cor- 
poration alleged that the action was brought too late. The 
Act provides as follows :— 


Where after the commencement of this Act any action, prose- 
cution, or other proceeding is commenced in the United Kingdom 
against any person for any act done in pursuance or execution or 
intended execution of any Act of Parliament, or of any public duty 
or authority, or in respect of any alleged neglect or default in the 
execution of any such Act, duty or authority, the following pro- 
visions shall have effect (inter alia): — (a) The action, prosecution 
or proceeding shall not lie or be instituted unless it is commenced 
within six months next after the act, neglect or default complained 
of, or, in case of a continuance of injury or damage, witbin six 
months next after the ceasing thereof. 

Mr. Justice Bigham held that the Act applied, and gave 
judgement for the defendants. On appeal, the Court of 
Appeal affirmed this decision, and in affirming it they 
expressed opinions upon three very distinct questions in 
relation to the Act. (i) That the word “ person,” as used in 
the Act, should be construed as excluding bodies or persons 
who were traders, and in no sense public authorities. For 
our part, we do not see how it was material to the question 
under discussion to decide this point, and we should be very 
much interested to see the protection of the Act pleaded on 
some future occasion by a railway company or private com- 
pany. (ii) The second point decided was that a lccal 
authority which voluntarily undertook a duty in pretended 
execution of an Act of Parliament could not claim pro- 


E | [638] 


т дь Вратете 


2 _ АЖ . — 


| 


684 THE ELECTRICAL REVIEW. то. 56. No. 1,430, Арап, 21, 1905. 
tection. Upon this point, Lord Justice Vaughan-Williams lecturer thinks that light might be thrown upon this 
said :— problem by & more complete magnetic survey of the earth. 


In my jedgement, an act which is done not only ia pursuance 
or execution or intended execution of the Light Railway Order, 
but also in pursuance, execution, or intended execution, of some 
obligation incurred by a public authority, voluntarily beyond the 
obligation cast upon them by the order, is not an act done in pursu- 
ance or execution, or intended execution, of the order. I doubt 
whetker an act done by virtus of, aud ia compliance with, an 
express contract to do such act is done in pursuance, execution, or 
intended execution of the order, merely because the making the 
contract itself only became intra vires by reason of the passing of 
the order. 

He went on to say that the action of the defendant Cor- 
poration in the carriage of passengers on the light railway 
was something done in the execution of the Light Railway 
Act, 1896, as a public authority, although the Southend 
Corporation was under no obligation to apply for or obtain 
the Light Railway Order or to make or maintain the rail- 
way. (iii) Lastly, the Court decided that where the 
servants of a local authority are guilty of negligence which 
occasions injury to а passenger on the line, the authority is 
not guilby of & breach of contract with the passenger, but 
is guilty of a tort in respect of which it may claim 
the benefit of the Act of 1898. 

With the greatest respect to the Court of Appeal, we have 
some doubt whether this decision will remain authoritative 
upon all the above points ; and if it correctly interprets the 
Act of Parliament, it, to our mind, discloses a state of things 
which should be corrected by fresh legislation. Why 
should a local authority, and not a private company, 
be a “person” within the meaning of the Act? Why 
should a local authority enjoy the advantages, but be 
relieved to some extent of the responsibilities incident upon 
the working of an electric tramway? These are questions 
which everyone will ask himself when he has read the above 
decision. That it might have been decided otherwise if the 
court had not been hide-bound by precedent appears from 
another case. 

In the case of Parker z. the London County Council, 
which was heard by Mr. Justice Ohannell in February, 1904, 
a passenger on one of the OCouncil'" tramcars brought 
an action on January 12th, 1903, to recover damages for 
injuries sustained by him in an accident on June 16tb, 
1902. The defendant Council had acquired the tramway 
in question from the London Tramways Co., and was 
carrying on the tramway with funds provided out of the 
rates. The County Council pleaded that, inasmuch as 
the action was not commenced within six months it 
was not liable, and this contention was upheld. In 
giving judgement, however, the learned judge said 
that if the matter had been open to him he would 
have been inclined to say that on the true con- 
struction of the section the defendants would only have 
been protected from the consequences of negligence in the 
course of the construction of the tramways, not from the 
consequences of their servants’ negligence in carrying on 
the work in relation to the working of the trams after 
the construction was completed. 


This year's James Forrest lecture 
was delivered by Colonel Orompton, who 
chose as his subject Unsolved Problems 
in Electrical Engineering.” 

As the title indicates, the lecture is а brief review of the 
more important electrical problems which аге to-day 
occupying the attention of investigators, with the lecturer’s 
opinion thereon. 

The subject divides itself into two parts, viz., those 
problems set by Nature herself, and those which have 
presented themselves to engineers since electrical energy 
began to be used in the service of man. 

Under the first heading is dealt with the question of 
protection against atmospheric discharges, which appear to 
be the cause not only of much damage to bodies on or above 
the surface of the earth, but also of many of the mysterious 


perforations of the insulation of underground cables, The 
L] 


Unsolved Problems 
in Electrical 
Engineering. 


Another problem is the etheric transmission of power, and 
the need of a better method of originating a continuons train 
of waves rather than intermittent ones for the transmission of 
signals., 

Under the second heading are probleme connected with 
the manufacture of electrical machinery and apparatus 
and their applications to commerce. One of these—the 
unsatisfactory nature of insulating materials, is treated 
at length, there being a great need of a non-hygroscopic 
and acid-proof insulation to take the place of the 
fibrous insulation used for covering wire, and not causing 
80 great a loss of space in the winding of electrical 
machines. The railway problem is mentioned, and the 


. application of single-phase motors in connection therewith. 


An electrical means of producing variable torque and speed 
in motors is another problem which is not satisfactorily 
solved, Such are types of problems dealt with in Colonel 
Crompton’s lecture. 

It is difficult to place a value on a Paper like this. It is 
а Paper obviously written with the object of giving ideas for 
trained men to work upon. The lecture was addressed to an 
audience of technically trained men, many of whom would 
see the force of each idea as soon as it was expressed, but 
who, in all probability, would never have thonght of it inde- 
pendently and by themselves. | 

A man of ideas is absolutely useless if he neither works 
them out himself nor communicates them to others ; but a 
man who will impart to others the ideas which he feels to be 
practicable, but which, for any reason whatever, he is unable 
to work out himself, is an invaluable benefactor. 

Were we to attack any of the problems which are put 
before us, our firat impulse would be toendeavour to find out 
what farther ideas, thoughts, and speculations Colonel 
Crompton had upon the point. | 


THAT much discussed and never solved 
problem of wind or air resistance at high 


Tests of Wind 
Resistance. 


. Speeds is receiving such attention at the hands of a Com- 


mission appointed by the President of the recent Louisiana 
Parchase Exposition, that Q.E.D. should be put to it in a 
short time from now. Such carefully conducted investiga- 
tions on the same lines have been made, both here and on 
the Continent, especially on the famous Zossen experimental 
track, that we need not expect to hear of any startling new 
fact which will upset all previous calculations, but on 
account of the peculiar accuracy with which all measure- 
ments are being made, it may be necessary to modify in some 
degree existing formule. . 

The arrangement of the testing outfit is sufficiently 
rèmarkable to be sketched briefly, and we are indebted to the 
Street Railway Journal of March 25th for an interesting 
preliminary article in which the car and apparatus are 
described and illustrated. | 

On a pair of high-speed bogie trucks is mounted а “ flat- 
car frame, and supported on this is an interurban car body 
82 ft. long, which rolls freely on carefully ground rails 
fastened to the under-frame, The wheels on which the body 
runs are 12 in. in diameter, and they are carried by axles 
which revolve in ball bearings. The body therefore is 
attached to the under-frame, on which all the instrumenta 
and other gear are fixed, only by means of the connections 
to the instrumente which measure the pressure on the body. 
The body, in fact, is the dynamometer. Even the trolley 
pole is carried by the under-frame, to eliminate the effect of 
the friction between the trolley wheel and wire, which would 
have to be taken into account if it were carried by the roof 
in the usual way. 

The closed vestibule ends are suspended independently of 
the body, so that the measurement of head i, rear resist- 
ances can be separated from the total. 

In addition to measurements of wind resistance, tests of 
speed, energy consumption and braking are being made; 
and, as the Commission is composed of men who are well 
known to the world of practice, it is probable that the 
resulte sought will be such as will advance our knowledge 
along practical, and, therefore, commercial lines. 
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Peaceful THe Trades Unions and Trades Disputes 

Picketing. Bill is now before the Standing Committee 
on Law, and is being backed by Sir Charles Dilke, Messrs. 
Runciman, Burns, Bell, and others, The first clanse reads 
as follows :— ' 

It shall be lawful for any person or persons acting either on their 
own behalf or on behalf of a trade union or other association of 
individuals, registered or uvregistered, in contemplation of, or 
during the continuance of any trade dispute, to attend for any of 
the following purposes at or near a house or place where a person 
resides or works or carries on his business, or happens to be (1) for 
the purpose of peacefally obtaining or communicating information ; 
(2) for the purpose of peacefully persuading any person to work or 
abstain from working. 

Several amendments have been proposed, but the clause 
has come through scatheless. Mr. Galloway wished to 
limit the number of pickets to two, and thought that two 
or three persons should be sufficient to do all the peaceful 
persuading that might be necessary. His own views inclined to 
the old English principle that the number of pickets on each 
side should be equal, so that if there were 500 on one side 
there should be 500 on the other. The proposal was 
stoutly resisted by Mr. John Burns, who said it was a subtle 
subterfuge which struck at the very root of the principle 
which that Bill sought to establish. 

Mr. Cripps wished to limit the conditions under which 
picketing should be carried out, and moved as an amend- 
ment, to insert after “ acting,” “in such а manner as is 
calculated not to lead to violence, molestation, or intimida- 
tion, or to create а nuisance or a breach of the peace, to 
attend." 

This amendment also was very strongly resisted, Sir 
Charles Dilke going so far as to say that the amendment was 
one of a wrecking character, and Mr. John Burns expressing 
himself in what he called “ good old Anglo-Saxon " said : “ It 
takes the guts out of the Bill" As that remark appeared 
to be objected to, he defended it on the grounds that he 
could quote similar expressions, Marlowe, Chaucer and 
Shakespeare. Mr. Burns ought to know that much of the 
language found in the original works of the authorities 
quoted would not be considered Parliamentary nowadays. 
He gave as an alternative what he oonsidered a very 
finnicking expression, “ it takes the stomach and heart out 
of the Bill,” and appealed to the Committee to defeat it, 
which they did by the casting vote of the chairman. 

Mr. Burns claims to be voicing the rights both of unionists 
and free labourers, and also employers of labour, notwith- 
standing the fact that in one of his speeches he said that 
* more unreasonable pickets than those of the employers he 
had never come across," He strongly opposed an amend- 
ment to limit the picketing to disputes between employers 
and workmen on the grounds that it would damage the 
employers’ right to resist strikers and picketers, as it would 
limit the opportunities of trade unions to. get at an 
employer of labour who, not being directly involved in the 
dispute, might be more instrumental in resisting the demands 
than the man who was originally concerned. It is straining 
our credulity beyond its elastic limits to ask us to believe 
that Mr. Burns cares two straws about damaging the 
employers’ rights to resist strikers ; what the trade unions 
are really aiming at is to picket works in which there is 
neither strike nor disagreement of any kind, in order to 
bring pressure upon owners of works ые а dispute existe. 
During the last t strike very considerable feeling was 
evoked both on the part of the employers and employed who 
were non-disputants, in consequence of the trade unions’ 
attitude towards them, and, although this amendment was 
defeated, we are strongly of opinion that tbe picketing of 
peaceful works is an unjustifiable interference with the 
liberties of the individual. 

The trade unionists’ idea of ** peaceful picketing” is well 
known ; if it were not, Mr. Burns made it clear enough in 
objecting to Mr. Cripps’s amendment. The guts of the 
Bill," to use his choice Anglo-Saxon, is that peaceful picket- 
1 is 3 with “ violence, molestation, or intimi- 
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TELEPHONE FIRES. 


By FRANK BROADBENT, M. L. B. E. 


THE fires which have recently occurred in telephone ex- 
changes raise the question as to whether or not sufficient 
precautions are taken to protect not only exchanges but 
consumers also against the possible danger of excess currents 


-and pressures on the lines. 


It would appear from the preliminary inquiry held by the 
City Coroner into the cause of the Bank Exchange fire, 
that the fire was due to an accidental contact between a 
telephone cable, which runs through a tunnel of the District 
Railway, and the live conductor of the Electric Railway 
system. 

According to the report, the lead sheathing of the cable 
first came in contact with the live conductor, *an arc 
occurred, the lead sheathing was melted off the cable, and 
the wires came in contact with the rail. The telephone 
wires, used to carrying only a voltage of 22 or 24 volta, 
received the current at 600 volts from the rail. That cur- 
rent was carried to the test room of the Bank Exchange and 
the cable room, and caused fires at both places.” 

Judging from this quotation, it appears to be taken for 
granted that it was the contact of the telephone conductors, 
and not of the lead sheathing, with the live rail, which . 
caused the fire. 

How the fire actually started can probably never be 
known, as all trace of its origin has no doubt been effectually 
destroyed—burnt out. It is this characteristic featare of 
great fires which renders it so difficult to benefit by experi- 


ence, and to take adequate preventative measures against a 


repetition. But consider fora moment what might happen— 
without special reference to the Bank Exchange fire. 

The lead sheathing of a telephone cable makes contact 
with the live main of a 500-volt power system, which may 
be either the live conductor of an electric railway or the 


outer conductor of an electric supply authority's mains. 


In the one case the lead sheath is charged to a pressure of 


500 volts above the earth potential, and, in the other, to a 


pressure of 250 volts above or below earth. In both cases 
there is plenty of power behind the pressure. 

An arc occurs. And this means that there is a current 
passing along the sheath to somewhere. This current is, of 
course, finding its way to “ earth," and back to the generating 
station. But it is important to know where the sheath is 
earthed. If in a street box or pipe, an arc may occur there, 
and result in an explosion, Even if the sheath is properly 
earthed at the exchange by means of an earth plate, the 
leakage current will distribute iteelf in parallel paths at 
every partial earth contact along the route, in proportion to 
the relative conductivities of these paths. At each point, the 
lead sheath may be fuged, and an arc struck. 

If there is no proper system of earthing, then there is a 
possibility—and а probability, too—of the lead sheath 
arcing over to the iron frame work in the exchange ; and a 
500-volt arc, or even one of 250 volts with power behind it, 
із a very dangerous thing, and not an easy matter to deal 
with. A fire would result, for a certainty, if there were any- 
thing inflammable within ita reach, and even if no fire 
occurred, it is highly probable that several subscribers would 


` be burnt out. 


The dangers resulting from contact between the telephone 
lines themselves, and a live power conductor, are not only 
from direct arcing over to each other, and to earth, but also 
from overheating due to excessive current. | 

In a modern telephone exchange, working оп the central 
battery system, each line is provided with a safety resistance 
to limit the current to a definite amount in the event of ite 
* grounding ” or becoming shorted direct on to the battery ; 
and a fuse to break the circnit in either case. But the 
safety resistance is calculated for about 30 volts, the central 
battery voltage, and neither the resistance nor the fuse would 
survive a short between 500 volts and earth. It is doubtful 
whether any pieces would be left, even after 200 volte had 
tested them. 

These fuses are, no doubt, excellent for their purpote ; 
some are enclosed in small tubes resembling a miniature 
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enclosed electric light or power fase. But they would never 
be psssed for either lighting or power circuits, as, in Ше 


event of blowing on a “short” they would almost cer- . 


tainly arc across the contacts. This, then, is the danger 
they are exposed to in a telephone exchange, and if one arced 
over with 500 volts behind it, the arc would splash across to 
the neighbouring lines. 

Nor is the danger confined to the exchange. A con- 
sumer’s lines may arc over in his telephone box and start a 
fire. Such fires are not unknown as a result of telephone 
wires falling across the trolley wires of an electric tramway. 
Some insurance companies now insist on a safety fuse being 
fitted in the lines on a subscriber’s premises. But whether 
or not the fuses fitted are really suitable to take care of a 
short across a 500-volt circuit is very doubtful. It ів nota 
question only of the fase wire melting on the passage of an 
excess current, but also of breaking the arc which results 
from the blowing of the fuse. 

The now general use of earthed electric light and power 
systems has introduced new conditions which did not exist 
in the earlier days of telephone exchanges; these new con- 
ditions may or may not be sufficiently important to neces- 
sitate modifications in telephone exchange equipment ; but, 
at any rate, a subscriber takes a sporting risk of receiving a 
oe shock, or of getting his place burnt down—perhaps 

th. | 

[We ought to mention that the above article was written 
before the further inquiry took place, of which a short 
account appeared on p. 615.—Eps. . R.] 


THE STARTING OF ROTARY CONVERTERS, 


By SYDNEY WOODFIELD. 


Тнк method of starting rotary converters is a problem which 
merits every consideration on the part of the designer 
responsible for laying out large sub-stations. Capital cost, 
important though it be, should not be allowed to stand in the 
way of efficiency, and a little extra capital may well be 
expended in securing the best method of starting promptly 
after the complete shut-down of a sub-station. As is well 
known, rotary converters are perhaps more satisfactory on 
low frequencies, although they are built for 60 cycles with 
success ; in this country 50-cycle machines are operating per- 
fectly satisfactorily on the Metropolitan Electric Tramways 
system, and also on the Isle of Thanet system, the alternators 
being driven in the first case by Parsons turbines, and in the 
second case, by Belliss engines. In methods where syn- 
chronising is necessary, it must not be forgotten that this is 
more easily done with low frequencies than with high, as, 
obviously enough, the beating of tbe synchronising lamps 
will be about 23 times as frequent in the case of 60-cycle 
machines as it would be with 25-cycle ones, and, further- 
more, for the same time error in throwing in the switches, 
the former machine gets out of phase by an angle nearly 
2} times as large as in the case of the lower frequency machine, 
arsuming the same speed difference in both cases, Hence it 
will be seen that low frequency machines can be synchronised 
much more expeditiously than high frequency ones. 

The following methods cover all that one is likely to meet 
with :— 

(a) Starting from the direct current end. 

(b) By means of low voltage taps from the transformer. 

(c) Compensator. 

(d) Induction motor, i.e., mechanically. 

(e) Running up with the alternator. 

(7) Switching direct on to line. 

Under (4) it should be noted, one includes all mechanical 
methods; for instance, all the machines could be fitted with 
pulleys, and one run up from the other, the first machine 
being started by (e). 

(a) This method is extremely simple, the rotary being run 
up as an ordinary direct current motor by means of a starting 
switch ; the correct speed being obtained by field variation, 
using the ordinary field rheostat, the converter is then 
synchronised and put on the line, It is of course necessary 
to have direct current at a suitable potential available for 


starting the first machine, and where a battery is located in 
the sub-station the case is considerably simplified. If 
there is no battery, an induction motor-generator of a 
suitable size will amply repay the slight increase iu cost. In 
а large sub-station it is obviously undesirable to supply a 
starting switch for each machine; a small pair of bus-bars 
may be ruu the whole length of the rotary panels, and one 
starter used for the whole sub-station, as shown in fig. 1. 
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This arrangement permits of the first machine being run up 
and synchronised, and thrown on the direct current bus-bars, 
the battery being again used independently for the other 
machines, or, if desired, any converter can be started from 
tbe main direct current bars. In the latter case, and also if 
the system is arranged as in fig. 2, synchronising becomes 
somewhat difficult at times owing to variations in the bus- 
bar voltage ; moreover, the former connections allow of the 
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battery being charged from any particular machine by 
means of a regulator, without complicating to any serious 
extent the alternating-current board. If a battery is not 
located in the sub-station, the same wiring arrangement 
could still be used with the induction motor-generator, the 
generator taking the place of the battery in the diagram of 
connections. 

In the case of both three and six-phase converters (except 
with six-phase diametrical or double Y connections) the slip- : 
ring brushes should be permanently connected to the trans- 
former secondaries, without touching the alternating board 
at all. This is a very important point, since, owing to the 
low alternating potential, the cables must be very heavy and, 
consequently, costly, and, furthermore, the inductance of 
large cables is very high. It will be seen, therefore, that no 
low-tension alternating switches, ammeters, &c., are required, 
and the low-tension cables are kept as short as possible, 
which tends towards increased efficiency. 

Diametrical connections are now commonly used, as the 
higher voltage on the slip-rings (the ratio *707 is the same 
as for a single-phase rotary, as against 612 for the ** delta 
connections) allows of lighter low-teusion cables, and only 
one secondary per transformer is required. With these 
connections, however, the converter cannot be started from 
the direct current end unless low-tension switches are pro- 
vided, since, assuming the machine at rest, the commutator 
brashes may be resting on segmenta connected to bars which 
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tap on to slip-rings 180 electrical degrees apart ; thus, in a 
two-pole machine, the two halves of the armature windings 
would be practically short-circuited by the secondary of one 
of the transformers, or shunted to such a degree as to make 
starting by this means commercially impossible. Although 
under normal conditions of working it is better to synchronise, 
yet under exceptional circumetances—as, for instance, after a 
complete shut-down, one is anxious to get the current on the 
line again as quickly as possible. Under these circumstances, 
the machine may be run пр from the direct current end to 
a speed а little above synchronous speed, the direct current 
switches should then be pulled out and the machine thrown 


on to the alternating bus-bars without synchronising. Care 


should be taken, however, to pull out the armature switches 
before the field switch, otherwise disastrous resulte will ensue. 
This method, as а rule, will cause no trouble if the system 
is fairly liberally designed, or if the converter unit is small 
compared with the generator capacity. 

From the foregoing discussion it will be seen that starting 
from the direct current end gives very good resulta ; in fact, 
it is perhaps the simplest and least expensive. 

(5) The second method of starting, viz, by throwing the 


alternating current on to the slip rings at reduced potential, 


this lowering of potential being obtained by means of taps 
from the transformer secondaries as shown in fig. 3. As is 
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well known, the converter ів self-starting from - rest; when 
connected to the polyphase circuit it starts and runs up to 
synchronous л. In converters having laminated field 
poles, the effect is due to hysteresis, while in the case of solid 
poles, foucault currents add to the starting torque by reason 
of their demagnetising effecte. The torque is produced 
owing to thé attraction between the alternating currents of 
successive iren upon the permauent field of the induced 
currents which are brought into existence by the preceding 
phase. It will be seen, therefore, that the torque is but 
small, and, as a rule, about three times full load current is 
required to start the converter from rest, Since tbe large 
starting current which lags in phase by a considerable angle 
would, if drawn from the line, produce a large drop of volt- 
age in the lines, and entirely upset the regulation, besides 
being detrimental to the running of other plant on the 
circuita, taps are brought out from the secondaries 
of the traneformers, giving one-balf the normal slip-ring 
potential, thus allowing the machine to start up with about 
one and one-half times full- load current. From the diagram 
of connections it will be seen that a double-pole double- 
throw switch is required between the transformers and the 
slip rings, and, moreover, two extra heavy cables must be 
brought from the secondaries to the switch. It becomes, 
therefore, important to locate the transformers and switch as 
near together as possible in order to reduce the length of 
cable required. At starting, the field circuit is to the 
armature as the secondary of a transformer to the primary, 
and since the field turns are very large iu number compared 
with the armature turns, an excessive potential would be 
induced, reaching, perhaps, 20 times the potential across the 
Blip rings. In order to prevent this induced potential, the 
field winding may be short-circuited on itself, or what is 


preferable, should be sub-divided up by means of a multi- 


contact switch, so that, say, each pair of poles have the 
spools isolated and open circuited in one position, while all 


spools are connected in series for normal running in the other 
position. It must be remembered that the induced potential 
will be considerably higher in machines with laminated 
poles than it would be in the case of one with solid poles. 

If the converter is compound wound, care must be taken 
to see that the series winding is also open. Since ће E. M. F. 
of tbe brushes on the commutator is, at starting, an 
alternating one with the frequency of slip below synchroniem. 
it follows that the converter may drop into synchronism at 
either polarity ; if the polarity is wrong, the switches should 
be pulled out and a new trial made, or if another source of 
current is available, the converter may be separately 
excited in the reverse direction to its own excitation ; this 
will cause it to slip a pole, and consequently give the right 
polarity. 

This system of starting, excellent as it may appear due to 
no synchronising being required, the drawback that 
extra Jow tension cable is required, and also a large double 
pole double-throw switch, and moreover, the length of low 
tension cable cannot be kept as short as when the slip ring 
brushes are connected directly to the transformers. In the 
larger sizes of machines which are now designed for six- 
phase operation (owing to the large increase in capacity, a 
three-phase machine has an output of 34 per cent., and a 
six-phase 96 per cent. greater than an equivalent direct- 
current generator, the copper losses being the same in each 
case), it becomes practically impossible to use this system of 
starting, and if no direct current is available the induction 
motor method must be employed. From the foregoing it will 
be seen that this way of starting is, as a whole, good, as no 
synchronising is required, but other considerations make it: 
somewhat expensive, and moreover, the fact that one can 
never tell which polarity the converter may take, gives it an. 
element of uncertainty, although by means of a voltmeter an 
experienced attendant can generally manage to throw in the 
field switch at the right moment. 

(c) The compensator method of starting acts to all intents 
the same as the previous method, viz., by reducing the im- 
pressed E.M.F. on the converter slip rings. The mode of 
reducing the voltage, however, is different, & compensator 
being used, this piece of ap us being usually located as 
shown in fig. 4, between the high tension lines and the trans- 


d 


former primary. The double-throw switch having to handle 
a small current, can with the compensator be located in tbe 
most convenient position, while the large low-tension alter- 
nating cables can be kept as short as possible, as no low- 
tension alternating switches are required. Generally, a 
couple of compensators may be used in a gub-statiop, arranged 
in euch wise that either can be used for starting any machine. 

From the foregoing it will be noticed that this method 
possesses all the good features of the previous way of start- 
ing, more especially in not having to synchronise, and at 
the same time gets rid of some of the defects in the previous 
method, viz., the large low-tension switch, &c. 

A method but rarely used is shown in fig. 5. As is well 
known, the ratio of the alternating to the continuous 
potentials of a converter is practicaily constant, and in 
order to vary the continuous potential, the applied alternating 
potential must be varied, а certain amount of reactance is 
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therefore put in the alternating lines as shown in the 
diagram, and by varying the converter field the current is 
made to lead or lag, thus giving a rise or & drop of 
potential. 

The reactance is wound with two coils per core, at start- 
ing the two windings per leg are put in series by means of 
the double-throw switch, while for running the second wind- 
ing i8 cut out, the transformers being connected through the 
single reactive coil to the slip rings. 

(4) This method is largely used and is a purely mechanical 
one. A small induction motor is usually supplied with its 
rotor keyed on to an extension of the rotary shaft, the stator 
frame being bolted to the bearing pedestal. The stator is 
wound with a smaller number of poles than the rotary, so 
that it runs at a somewhat higher speed. After the motor 
has been switched on to the line and run up to speed, the 
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Fig. 5. 


rotary field switch is closed and the converter excites itself, the 
speed of the set is then reduced to the synchronous speed by 
loading one phase of the rotary by means of 8 special 
rheostut supplied for the purpose. The induction motor 
varies in size with the capacity of the converter, but is 
usually 6 per cent. to 10 per cent. of the full load output. 
This method only takes a small current from the line, and 
is therefore not likely to upset the regulation ; moreover, 
only small cables are required between the slip rings and the 
transformers or the live side of the low tension alternating 
main switches. This is a point of considerable importance, 
as in large sizes of machines in some lay-oute, the cost of 
cables more than balances the cost of the indaction motor. 
This method, however, labours under the disadvantage that 
one cannot connect the slip-rings direct to the transformers 
unless a special starting transformer is used. There is no 
reason, however, why this should not be done, as the cost 
would be very slight and the advantages considerable. 

Taken as a whole, this method is one of the simplest and 
least, difficult to operate, and a smart man can have the set 
run up and synchronised in a very short time. 

(e) This method of running up the machine with the 
alternator is an ideal way, as it obviously is the one giving 
least strain to the plant; but, unfortunately, it is com- 
mercially impracticable except in the case of the first con- 
verter to be run up. 

The mode of operation is to leavethe high tension switches 
to the transformer primaries as well as the secondary 
closed, so that the converter is always in synchronism with 
the alternator from the start. Just as soon as full speed is 
reached, the field switch may be closed, and if of the right 
polarity, the machine can be put on the direct, current bus- 
bara. 

(f) As a rule, only small machines can be thrown directly 
on the alternating bus-bars, for, as already explained, the 
disturbing effect on the system with a large machine would be 
prohibitive; it is therefore unnecessary to discuss this method 
fnrther. 

From what has been said, it will at once be evident that, 
starting from the direct current end is preferable in all 
cases where it can be arranged for, and, failing this, 
especially with large six-phase machines of high frequency, 
the induction motor method is practically the only one avail- 
able. However, each particular scheme is somewhat controlled 
by local conditions, and therefore no hard and fast rule 
should be adhered to. 


ELECTRIC LIGHTING OF THE MIDDLE- 
BURG CANTONMENTS, SOUTH AFRICA. 


[FRox our Dursan CORRESPONDENT. } 


THE electric light installation at the Military Cantonmenta 
at Middleburg, Transvaal, has lately been put into operation, 
and as this camp is the first in South Africa to be equipped 
throughout with electric light, a short description of the 
plant will, no doubt, be of interest. 

The generating station is situated at about the centre of 
the camp, and comprises boiler room, engine room, store 
room and small workshop. The steam plant consists of 
three Ruston-Proctor locomotive type boilers, each capable 
of evaporating 3,300 1р. of water, and working at a pressure of 
150 lb. per sq. in. In order to obtain this evaporative 
capacity with the inferior quality of coal obtainable in the 
country, the boilers are fitted with fire-boxes of large 
dimensions, and the stack on each boiler is 60 ft. high. 
Two feed-pumps of Pearn’s compound duplex type are 
installed, each capable of dealing with the water required for 
the three boilers; and duplicate feed-water pipes are pro- 
vided and arranged for pumping the water either through 
un exhaust steam feed-water heater, or direct to the boilers. 


MIDDLEBURG CamTONMENTS: MAIN BwITOHBOARD. 


The boilers are connected by a 6-in. steam main, from 
which connections are made to the pumps and three engines, 
so arranged that any boiler may be employed to feed any 
engine. 

in the engiue room are installed three direct coupled steam 
generating sets, each comprising a Willans two- crank com- 
pound 100-1. H.P. engine coupled to two Electric Construc- 
tion Co. s compound- wound multipolar generators, each capable 
of giving 25 Kw. at 250 volts, the dynamos being arranged 
in tandem at one end of the engine shaft and connected to 
supply current to a three-wire system. The sets are designed 
to carry an overload of 25 per cent. for three hours, and the 
field windings arranged to give a 5 per cent. rise in pressure 


between no load and full load. The maximum load on the 


station can be carried on two sets, and at 10 p.m., when 
the men’s lights are switched off, one set carries the load. 

The switchboard, which was built by Messrs. Nalder Bros. 
and Thompson, is arranged for a three-wire system ; it consists 
of 15 white marble panels, mounted on an iron framing and 
surrounded with wood moulding. The general arrangement 
is shown in the accompanying photograph. Each of the 
three generating panels carries two ammeters, two voltmeters, 
two S.P. main switches and fuses and shunt field rheostat. 
The recording instrament panel contains two Chamberlain 
and Hookham 250-volt wattmeters and two Elliott Bros. 
250-volt recording voltmeters. The feeder panels, 11 10 
number, are each provided with two ammeters, a D.P. шаш 
switch and two fuses. An “earth” panel is also installed, 
carrying а recording ammeter with automatic cut-out and 
resistance, through which the neutral bar of the three-wire 
system is earthed. 
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One of Messrs. Herbert Morris & Bastert’s 2-ton over- 
head travelling cranes for a span of 80 ft. has been erected 
in the engine room. | 

All the main feeders and distribution network are laid 
underground ; some 30 miles of cables have been installed, 
all of the British Insulated and Helsby Co.’s paper-insulated 
lead-covered and steel tape armoured type. The main 
feeders are run to 11 different points in the camp, so that 
each seb of lines, serving the hospital, the officers’ houses, the 
married soldiers’ quarters, &c., are separately controlled 
from the engine room switchboard. 

The main feeder cables terminate in either a guard room 
or in a distribution pillar, in which are fitted two double- 
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pole distribution fuse boxes whence twin mains are run to 
the various buildings. The sizes of cables have been 
calculated to give a maximum drop in pressure of 5 per cent. 
to the furthest lamp at full load. | 

Within the barrack lives, where the buildings are numerous 
and -each contains only from 1 to 10 lights, the circuits 
from the distribution centres are so arranged that the 
current on any circuit does not exceed 5 amperés, and no 
fures other than thore in the main distribution box are 
employed. The cables are looped from building to building, 
and the ends sealed with cast-iron boxes in which are provided 
disconnecting terminals so that any section of cable can 


Visw OF GENERATING PLANT. 


be readily isolated for testing purposes. The larger 
building, such as officers’ houses, &c., are each fed by 
separate twin cables from the distribution pillars, and the 
interna] wiring is carried out on the usual distribution 
system. These buildings are fitted with bells throughout, 
and each cell in the prison is also fitted with & push for 
ringing а bell in the guard passage. 

For tbe hospital wards special revolving fittings are pro- 


vided, so that the lights can be turned upwards, and the 
rooms lighted by the reflected light from the ceilings only. 

The main distribution boards are fitted on one circuit 
only with D.P. switches, which control the street lamps. 
These are 55 in number, and are Nernst type of 1-ampere, 
erected on lamp pillars with cast-iron bases, in which are 
fitted boxes similar to those in the buildings. 

The lighting of the buildings, numbering nearly 400, is 
carried ont with incandescent lamps, of which upwards of 
3,000 have been installed. All buildings (with the exception 
of officers’ houses and messes, where casing has been used) are 
wired in screwed heavy gauge steel tube, which is effectively 
earthed to the lead sheathing of the underground cables, by 
being-screwed into the cast-iron boxes referred to above. 

The accompanying photographs show views of the generat- 
ing station. The work was carried out to the plans and 
specifications of Mr. M. Astley Shute, the electrical adviser 
to the military authorities, Sonth Africa, and Messrs. Hubert 
Davies & Spain, of Johannesburg, Pretoria, and Durban, 
were the contractors for the whole installation, including 
plant, underground cables, and internal wiring and fittings 
of the buildings. 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, $c., 


the views which he may express. } 


“Ілонт” writes:—''I purchase from the makers through a Berlin 
agent goods manufactured there and sell them in England. 
The goods are patented in England, and the makers have an English 
house in London. By buying in Germany I save 80 per cent. 
(1) Do I in any way act illegally? (2) Can the Berlin or English 
houses take action against me for so importing and selling the goods 
in England ?" 

„ If (as we apprehend) the goods іа question are the subject 
matter of English letters patent, it is quite clear that the patentees 
have a monopoly of their manufacture or sale in England. This 
being the case, it is obvious that the patentees are entitled to the 
30 per cent. which “ Light” saves by purchasing in Berlin. In the 
circumstances the answer to the queries should te in the affirmative. 


LEGAL. 


РАТЕНТ EXPLOITATION, LTD., v. AMBRICAN ELECTRICAL 
Novetty, &c, Co., Lrp. 


THIS case came before the Court of Appeal, composed of Lords 
Justices Vaugban-Willisms, Romer, and Stirling, on Tuesday last 
week, on the plaintiffs appeal from a judgement of Mr. Justice 
Buckley in the Chancery Division. 

Mr. A. B. Baw, in opening the case, said it was the plaintiffs’ 
appeal from a judgement of Mr. Justice Buckley in a patent action 
in relation to galvanic batteries. The learned Judge found on both 
points in the case against the appellants, the two points being in- 
fringement and validity. The case was tried in the summer of 
1903. Shortly before thie, another action by the same plaintiffs 
sgainst other defendants bad been tried, and on appeal to that 
Oourt Mr. Justice Buckley's decision sgainst the plaintiffs was 
reversed, and it was held that the patent was valid. Thereupon, 
the present action was started, and it came on before Mr. Justice 
Buckley, when the defendante’ appeal in tbe other case from the 
jucgement of that Court to the House of Lords was pending. It was 
felt that a good deal would depend on what happened in the House 
of Lords. Abouta year after the judgement cf Mr. Justice Buckley 
the House of Lords gave their jud gement, affirming the decision of 
the Court of Appeal, and holding the patent valid from a cer- 
tain construction «f it. The present appeal had stood over 
to await the event of the appeal to the House of Lords. He 
(counsel) understood that validity was not contested now. They 
would simply have to fight the question of infringement. Mr. Shaw, 
continuing, said that the patent sued vpon was No. 1,110 of 1890, 
granted to one Hitchcock. It was a communication from abroad ofa 
patent fora dry cell. At the trial a great deal of evidence was 
given as to the state of the art atthe date of the letters patent. The 
plaintiff made one pole in the form of a zinc cup, so that it acted as 
an outside casing as well as a pole electrically. He had then his 
carbon central rod, which was the other pole, and he had nothing 
between these two except two layers, both being exciting leyers, 
and the inner one must be a depolarising layer. The Appeal Court 
and House of Lords had said that (аб was new as a combination, 
and that nobody before had made an effective dry battery which 
had this and nothing else. The patentee used а semi-solid or 
plastic exciting agent, and plaintiff's evidence showed tbat if 
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enough fine stuff was used, it would hold up the water by capillary 
attraction. 

Lord Justice Romer: Does the defendant say he bas not got a 
semi-solid or plastic exciting agent? 

Mr. SHAw: Yes; he has a damp solid. He has not got enough 
water there to make it semi-solid or plastic, and he aleo says he 
rams harder, and that that is too far away from packing to be 
plaintiff's invention. | 

The hearing was adjourned, and resumed on Wednesday. 

Mr. SHaw, continuing hie opening statement, said the Judge 
below had held that plasticity was ef no value, but he could not 
accept that finding. The patentee had given a prescription which 
produced a substance which he called semi-solid and plastic. It 
must be sufficiently nearly solid to stand up as a layer, and it must 
also be plastic in order to make good contact with the other layer 
and with the electrodes. No one had previously made a commer- 
cially successful battery with these elements and no other. 

Mr. WALTEB then proceeded to open the respondents’ case. He 
said he did not propose to contest in that Court the issue of validity, 
but his cliente said that on the true construction of the patent they 
did not infringe. The thing described in the specification was 
something that set. That meant that the condition of the outer 
layer was not Lard, but semi-solid. He contended that the 
plaintiffs’ patent did not cover the use of a liquid battery, a battery 
in which the liquid was merely absorbed by absorbent material, and 
that an outer layer composed of merely absorbing materials which 
took away the character of spillability, was not witbin the plaintiffs’ 
patent. That was common ground. The use of pápir maché and 
blotting paper іп a battery was old. 

At the sitting of the Court on the 20th inst., Lord Justice УлсанАх- 
WILLIAMS stated that he and his learned brothers did not wish to 
hear Mr. Walter on the question of infringement further. As there 
was no question of validity raised, it was only necessary for him to 
atate tł at as at present advised the Court was of opinion that the 
blotting paper arrangement used by the defendants was not an 
infringment of the plaintiffs specification. | 

Mr. Suaw having briefly replied, 

Lord Justice VoAUGHAN- WILLIAMS, in giving judgement, said the 
only question they bad to decide in this case was whether the 
patentee had proved that the defendants had infringed upon his 
combination as described in the specification. His Lordship, having 
read the material passages ia plaintiffs’ specification, said the 
defendants had substituted blotting paper, and the sugges- 
tion was that this blotting paper sufficiently came within 
the description of “ being a composition in a semi-solid or plastic 
state," and it was said that although, of course, the difference was 
manifest upon the mere statement of it, the difference ought not to 
be regarded as preventing an infringement because of the power of 
variation. It was said that the power of variation allowed of this 
substitution of blotting paper. His Lordship did not think that 
the judgements in the House of Lords would authorise this Court 
holding that this variation of the plaintiffs patent—the introduc- 
tion of blotting paper was a variation of a character which was 
covered by the words in the specification їп paragraphs 15, 23 and 
31. Even assuming that blotting paper came within the definition 
of the word “ plastic,” yet he thought that the variation was not 
such as was covered by the words in the specification, beesuse even 
if blotting paper came within the category of materials as mentioned 
in the clause, yet one must look at the whole of the specification, 
and if one looked back to the earlier part of the speci- 
fication, it was plain that you could not so deal with 
the blotting paper. A suggestion was made that you could 
tear up blotting paper, and pour it in with some water. He 
did not think that would be sufficient to bring it within the 
description in the specification. In his judgement blotting paper 
could not possibly come within that description, nor was it in 
any way analogous or similar to the materials and composition used 


by the plaintiffs. In his opinion, therefore, the appeal must be 


dismissed with costs. 
The other Lord Justices concurred. 


PARLIAMENTARY. 


Croypor CoBPoRATION BILL. 


MR. BILL. s Select Committee of the House of Commons on Tuesday 
and Wednesday last week considered the Croydon Corporation 
Bill, which, amongst other things, contained clauses to authorise 
the construction of about 7 miles of tramways and the running of 
motor-omnibuses. 

Mr GERALD FrrzaEBALD, who appeared for the promoters, said 
the proposal of the Bill was to construct certain new tramways, and 
to inaugurate a syatem of motor-'buses to outlying districts about a 
mile beyond the borough boundary. To these proposals the Penge 
U.D.C., the Croydon Raral District Council, the British Electric 
Traction Co., and the South Metropolitan Tramways Co. were 
appearing in opposition. The position of affairs was that the 
B. F. T. Co. were the lessees of the Croydon tramways, which lease 
could be determined in 12 months’ time. So far as the other 
company was concerned, they had merely taken over a very short 
length of line from the B.E.T. Co. outside Croydon, and therefore 
their interests were very slight. There would be no competition 
between the tramways and the buses, and he could not see why 
there should be opposition to the Bill As a matter of fact, 
anyone could secare a licence for running over the omnibus routes 
wbich the Corporation proposed, and the companies would have no 
right to object. 


МЕ on the Town Clerk of Oroydon, was called in support of 
the 

In cross-examination by Mr. Ram (for the Penge U.D.C.), he said 
he did not think the powers in the Bill to make agreemente with 
outside tramway authorities would prejudice the rights of Penge 
with regard to their tramwayr. 

By Mr. Vesey Knox (representing the Croydon Rural District 
Counci!): He admitted that no communication had been made to 
the Raral District Conncil as to the proposed routes. In fact, the 
Corporation had not considered any specific routes until that 
morning. | 

In reply to Mr. Moon, K.C., who appeared for the two opposing 
companies, witness again denied that there would be any competi- 
tion with the tramways. They relied on several precedents for 
these motor-’bus powers, and especially the case of Eastbourne, 
where the Corporation had power to run buses outside their district. 

Mr. GnonaE CARTER, borough engineer, described the proposed 
omnibus routes, which were 14 in number. He considered they were 
all the available bus routes beyond the borough. 

In cross-examination by Mr. Moon, Witness admitted that upon 
some of the proposed omnibas routes tramways had been authorised 
but had not yet been constructed. It was principally owing to the 
delay of the tramway company in constructing the lines that this 
omnibus service was thought of. They would meet a public want, 
as they would go by recreation grounds just beyond the borosgh 
boundaries to which at present there were no means of communica- 
tion. The Corporation was willing to withdraw the routes over 
which the tramways were authorised and not built, if the Tramway 
Co. would give an undertaking to construct the tramways within a 
reasonable time. 

By Mr. Ram: It wes proposed by the Bill to borrow £12,000 to 
purchase 12 omnibuses at first. | 

Without calling upon the opposition, the ОнлАївмАН said the 
Committee was in a position to give their decision. It was only in 
the case of a thoroughly well-considered and thought-out scheme 
that such ipowers could be given, and as in this case it seemed 
that the scheme had not been well considered they must strike 
out the clause. 

Mr. FrrzaEBALD said that in consequence of this decision the 
power to enter into agreements with outside authorities would be 
withdrawn. 

After some discussion, the clause giving the Corporation power 
to supply electrical energy in adjoining districts was agreed to. 

There was no opposition to the tramway proposals. 

The Committee fixed the period of repayment of the tramway 
loan of £67,174 at 30 years. f 


Нювокмонртткв U. D.C. Br. 


Ox Wednesday, Mr. J. W. Wilson's Select Committee of the House of 
Commons concluded their consideration of the Heckmondwike 
Improvement Bill, which, amongst other things, gave further 
powers to the U.D.C. in respect of their electricity undertaking. 

Mr. WzappERBURNM, K.C., who, with Mr. Hutchinson, was for the 
promoters, said that in accordance with the decision of the Standing 
Orders Committee, Clauses 10, 11, 12 and 13 were withdrawn. The 
object of these clauses was to confirm an agreement with the 
British Electric Traction Co.; to supply electricity within portions 
of Liversedge and Batley; and the supply of electrical energy for ' 
traction purposes. 

Clause 14 was opposed by ihe Yorkshire Electric Power Co. 
The clause was:—''The Council and any local authority or person 
for the time being authorised to supply electrical energy may, with 
the approval of the Board of Trade, and subject to the provisions of 
the respective Acts and powers under which such local authority 
or company are or may be empowered to supply electrical energy, 
enter into and carry into effect agreements for the supply of 
ке energy in bulk by such local authority or company to the 

un Rd 


Mr. Влкив (Parliamentary agent) said that to meet the objection 
of the Yorkshire Electric Power Co., they had agreed to make 
the clause read as follows :—" The Council and any local authority 
or person for the time being authorised by Parliament or the Board 
of Trade to supply electrical energy without their own areas may, 
subject to the provisions,” &c. | 

The clause, as amended, was agreed to. 

The Committee agreed to Clause 15, which gave power to supply 
electric fittings, but strack out Clause 16, provided that the pro- 
visions of the Electric Lighting Act of 1882 should extend to enable 
the Council to make bye-laws with respect to any wires, apparatus, 
or fittings in any buildings or premises supplied by the Council 


with electric energy. 


Olause 17, which had reference to the supply to consumers with a 
separate supply, and Clause 18 requiring notice from consumers 
terminating their supply were passed. 

Mr. HUTCHINSON submitted Clause 19 as follows :—'' The Council 
may for the purpose of lighting public lamps, or on the application 
of an owner or occupier of any premises within the electricity 
limits of the Council abuttiog on or being erected in any street not 
repairable by tbe inhabitants at large, for the supply of electricity 
to such premises, lay down, take up, alter, relay or renew any pipe 
or apparatus as may be requisite for such purpose or for the furnish- 
ing of such supply." 

Mr. BAKzB said the Urban District Council was supplying light 
and power, and also the British Electric Traction Co. for the parpose 
of running their cars through the town. Under Clause 13 of the 
Electric Lighting Act of 1882, it was provided that the undertakers 
should not break up any street not repairable by the local authority 
without the consent of the persons by whom such street was repair- 
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able, but the Board of Trade had power to dispense with the 
consent of any person who might object. The result of this was 
that a very considerable amount of delay was occasioned, and the 
Heckmondwike U.D.O. һай had experience of such delay. 

Mr.MACAULAY, the Clerk to the Council, gave evidence аз toa street 
not 100 yds. long, where considerable delay was occasioned in waiting 
for the dispensation of the Board of Trade. 

In answer to the Оналтвман, Witwuss said of course the work was 
done eventually. 

The Снлівмли: How have you varied the form? 

Mr. Barer said merely by extending it to electric mains. The 
model Bill allowed it in every case with regard to gas and water 
mains, and the Bill just introduced into Parliament under the title 
of the “ Supply of Electricity " Bill by the Board of Trade also 
contained the section. 

A MzxwbzR of the Committee: Can't you wait until that Bill 
becomes law?  . 

Mr. Нотсніквон : It might not become law. 

The Мимвкв: Then it would not be a good law for you to have? 

The CHarmman: As I understand it, this is a power which is 
desired by Heckmondwike, and is not required by any other town. 

Mr. BAKER said it was in the Carlisle Bill of last year. 

The OBAIBRMAN: You said it was the model clause. 

Mr. Horonisson said it was a power given to gas undertakers, 
and was exceedingly useful. Why discriminate between gas ander- 
takers and electric lighting undertakers ? 

The ОнАтвмАН said the clause in the Carlisle Bill wae only for 
private lighting. | в ` 

After deliberation, the CHAIRMAN said the Committee were not 
impressed with the necessity for this clause simply as a short cut to 
avoid a little delay, and they did not feel inclined to make an 
sa ape the Heckmondwike case. Clause 19 was accordingly 

ou 


GREAT NoRTHEBN, PiccADILLY AND Brompton RAILWAY BILL. 


Mr. Crompton Rickett's Committee which considered the above 
Bill has presented a report to the House. The proposal to 
abandon certain portions of the sanctioned lines, and the release of 
deposit money in respect thereof, were allowed. Payment of 3 per 

cent. interest out of capital during the construction of the railways 
is to be permitted. Tne Bill sought powers for making a railway 
from the authorised termination of the company's railway in the 
new street north of the Strand to Waterloo Station. It appeared 
from the plans and sections that the proposal was to construct the 
proposed railway No. 2 (which would pass under the River Thames) 
as а single tunnel only, but having regard to the extent of the traffic 
wbich from the evidence given to the Committee seemed likely to 
traverse the proposed line, the Committee had inserted a clause in 
the Bill providing that the proposed railway No. 2 shall not be 
cpened for traffic unless and until an additional tunnel has been 
constructed, so as to provide separate tunnels for up and down 


In the House of Lords last Friday the following Bills were read 
а second time:—Chelsea Electricity Supply, Weybridge and 
Walton-upon-Thames Electric Supply. | 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer s name and address in our possession. 


“Electricity in Mines“ Regulations. 


As a consulting engineer connected with the installation 
of electricity for power and lighting purposes in coal mines, 
I have been much interested in your remarks in to-day’s issue 
of the Review on the new Home Office Rules, end note 
Pass vou consider that they have been carefully and admirably 

rawn up. | 

It would, however, be interesting to know what steps 
colliery managers are proposing to take to comply with 
Clause 37, Section V., which says that all motors and their 
accessories, except under certain conditions, are to be enclosed 
in flame-tight enclosures “of sufficient strength as not to be 
liable to be damaged should an explosion of fire damp occur 
in the interior.” . 

Is there anything on the market at present that will 
comply with this condition ? | 

| 0. 


А.С. Ve D.C. 


Once проп a time the shift engineers at Tunbridge Wells, 
in spite of the enormous superiority of the А.С. man, could 
only command a “salary” of £50 or £52 a year. I don’t 
think any D.C. shift engineers ever worked for less. Switch- 
board men at Worcester, during the intervals not filled by 
Nap (both kinds) and fishing, used sometimes to synchronise 


alternatore, invariably escaping with their lives. These 
men—I speak from experience—slthough in receipt of an 
income amounting to 15s. а week, were a thoroughly dis- 
contented lot. Isn't it strange that even at the present time 
D.C. shift engineers average the larger salaries ? I expect 
this is because the А.С. man is spending his time proclaiming 
what a superior being he is, and instead of attending to his 
work—+¢.¢.,, asking for rises—is flapping his wings and 
crowing on top of a bill which will soon be wanted for 
agricultural purposes, I think most shift engineers could 
manage any station, whether А.С. or D.C., after two weeks, at 
least let us hope so; but the a.c. man would feel very, 
strange in а P. 0. station, and vice versa. Trusting Mr. Boot 
will give W. Talboys Wheeler, Esq., some more work to keep 
him from being childish. | 
A.J. Abraham, 


Kiectrical Engineer, Lanark County Council. 
Cambuslang, April 144%, 1905. 


Patent Agreements. 


Your article of March 24th, on patent agreements between 
companies and their engineers, touches on a subject which 
has borne very heavily upon me for at least 20 years. 

I have had the privilege, or the misfortune, to view this 
queation from both sides; I have seen it from the side of 
the director, and I have seen it from the side of the inventor. 

In the days of our dear old friend, General Webber, the 
Anglo-American Brush Co. imposed upon their engineers an 
agreement which was not unlike the more drastic of the two 
agreements you have described, in that it treated the inventor 
as the whale did Jonah. ‘The result of that agreement was 
paralysis. 

In later years I persuaded the board of the reconstructed 
Brush Co. to modify the agreement, but even in the improved 
form its effect was still paralytic. I have also taken a 
hand in framing agreements similar to the other and milder 
agreement which you describe. These have led to better 
results, though of a very feeble character. 

Boards of directors do not find any difficulty in grasping 
the primary idea that the efforts of their financial managers 
should be stimulated by a participation in profits, but I have 
never met with a case in which directors have appreciated 
the services of their engineers at anything beyond a nominal 
salary, though they carried the foundation of the business on : 
their shoulders. This is the reason why so many of my 
friends who were originally servante of companies are now 
earning independently a thousand for every hundred of their 
former salary. The sum total of my 20 years’ experience is 
that the agreement has yet to be drawn which will be better 
than no agreement at all. 

Any agreement that tends to discourage invention is bad. 
The life of a mechanical or electrical inventor at best is not 
usnally a happy one, and unless he be in a position to do his 
own financing in the earlier stages, he may have to part with 
90 per cent. of his intereat before he can see the wheels go 
round. 

Every manufacturer looks upon the jnventor as an invader 
unless the invention can be secured for nothing, or its equiva- 
lent. There is, therefore, no incentive to invention in this 
country except a certain vague sentiment that Providence 
will reward the inventor—which It does not. 

Happily, for this country, the above sentiment is ineradi- 
cable, and men go on thinking and working to produce 
better results under the delusion that what they do for the 
public will reflect on them to their own advantage. 

I say this because I have seen it. In my own case, the 
exercise of the few wits which I owe to my mother has 
afforded me so much interest and pleasure in life that I have 
not considered the question of profit. This, of course, is a 
purely personal aspect of the question ; the business aspect 
of the question from the electrical engineers’ standard is, that 
in any modern manufacturing establishment the inventor is 
а necessity, progress is imperative, as Mr. George Westinghouse 
said, “standardisation is stagnation.” We must go forward at 
full power or the tide will carry us back, consequently, we 
want every possible stimulant to invention. Any agreement 
which tends or might tend to diminish the incentive tewards 
improvement provided by statute is a sin against the State, 
and should be made illegal. 
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There is only one case in my mind in which a restrictive 
patent agreement is admissible; that is when an engineer or 
draughtsman is taken on to work out ап invention. In such 
a case he is paid to apply his mind to the problem (a definite 
problem), and I think his employer ought to have the full 
benefit of his suggestions. 

At the present moment I am actually in this position as 
an employer, but I do not consider my mental capacity 
equal to framing an agreement which will be better than no 
agreement, so I leave it just where it is, 

The jury in this case consists of your readers (more than 
12). I ask them to вау on the evidence adduced, that 
patent agreements are useless—that they injure companies 
that impose them, without any corresponding advantage to 
the state of the inventor. 


| John Raworth. 
Westminster, April 11th, 1905. 


Localisation of Faults in Cables. 


Acting on Mr. Bergh's valued suggestion, we promptly 
obtained copies of the Electrical Magazine for October and 


November, and have read with much interest the articles 


he mentions. In these articles it is stated that the testa can 
be applied without access to consumers’ premises, and in Mr. 
Bergh's letter he also says that it is quite unnecessary to 


| INSTALLATION 


open the consumers’ main switches; but we quite fail to 
understand how the test can be applied if, as is most probable, 
а congumer's installation be in circuit as a shunt across the 
voltmeter. For example, fig. 1 shows the connections for 
Mr. Bergh’s first test. Will not the consumer’s installation 
materially alter the reading of the voltmeter? Perhaps Mr. 
Bergh wil] kindly explain. 
Weary Willie and Tired Tim. 


The comments of “ B. S. Н.” on my previous letter are 
very disappointing, as they show that the writer has had very 
little practical experience of the subject. 

Of course, one can quite understand how any suggestions 
for saving time are valueless to a mains engineer who writes 
about finding a fault of thousands of ohms resistance. 

I still most emphatically maintain that the removal of 
consumers' main fuses, the use of secondary cells, and the 
running of testing leads are all absolutely unnecessary in 
locating faults on electric light mains. One can offer 
advice, but, unfortunately, one cannot supply practical 
experience. 

In conclusion, I would apologise to * B. S. H." for 
having failed to enlighten him, but trust that some of your 
з will grasp the value of my suggestions and benefit by 
them. 

F. C. N. Bergh. 
_ [We have omitted some irrelevant passages from Mr. 
Bergh’s letter.— Eps, E. R.] 


Street Openings.— According to the Times, a conference 
‘ot road authorities is to be beld at Westminster City Hall, on May 
19th, to consider the opening of the streets by the Postmaster- 
and publiccompanies. The main question to be considered 

>is the protection of traders and the public. 


A NEW GERMAN ELECTRICAL FUSION. 


ANOTHER addition to the list of amalgamations in the 
German electrical industry, which has already witnessed 
the consolidation of the Siemens and Schuckert works 
on the one hand with a share capital of £4,500,000, 
and of the Allgemeine and Union  Eleetricity Com- 
panies on the other with a similar amount of 
capital, is proposed to be made by a fusion of the Felten 
and Guilleaume Co., of Mulheim, and the Lahmeyer Elec- 
tricity Co., of Frankfort-on-Maine. An official announce- 
ment on the subject states that, subject to the consent of 
the shareholders at forthcoming meetings, the directors of 
both companies have entered into an arrangement for the 
transfer to the Mulheim Oo. of the manufacturing depart- 
ments of the Frankfort Co. The Labmeyer Co. will thus 
be left to continue the financial side of its business in rela- 
tion to various electrical undertakings in which it is 
interested, while the capital of the Felten & Guilleaume 
Co. will be increased from £1,800,000 to £2,750,000 for 
the purpose of absorbing the former’s dynamo and other 
manufacturing departments, and also for strengthening the 
working capital. The fresh capital will be issued at a pre- 
mium, and the title of the new concern will be the United 
Felten & Guilleaume-Lahmeyer Works Co. 


PRICE LISTS. 
Br TOM HOOD. 


THE important question of providing price lists, pamphlets, 
extracts, &c., of their goods is one on which a vast amount 
of money is spent by merchants, and it has always been 
questionable to the writer whether the time and money во 
spent are used to the best advantage. 

It has become a thoroughly established fact that price 
lists are indispensable as an aid to business, but there seems 
to be such an utter want of standardisation in their prepara- 
tion that a very large proportion of the money spent is abso- 
lutely wasted. 

To take our own trade or profession, I have frequently 
noticed, whilst travelling about the country, the uses to 
which lists are put, and if they are not consigned to the 
W.P.B. or the grate, they are flung on to a huge pile of 
other lists which might just as well be destroyed for all the 
use that is made of them. 

The amount of money spent annually on trade literature 
must be enormous, and it is probable, at a moderate eati- 
mate, that not less than £25,000 is spent in the electrical 
trade alone, and if one-half of the tctal number of lists 
published is productive, then it means that there is a loss 
of £12,500 per annum which, if devoted to advance the 
interests of the trade in other directions, would prove most 
serviceable. | 

It would therefore seem to be not only highly desirable, 
but also an inestimable boon to both the manufacturer and 
the contractor if means gould be found whereby this great 
waste could be prevented, and, in order to do this, it is 


necessary to locate the primary causes which lead to such 


losses. 

Two of the principal causes of this waste are undoubtedly 
as follows :— 

1. Want of standardisation by manufacturers, 

2. Want of appreciation by the trade of the value of the 
lists they receive. 

To analyse No. 1, it can safely be said that there are 
few callings in which lists present such a variety of colours, 
sizes, shapes, gross prices, discounts, &c. 

In order that а firm can take proper care of the lists they 
receive, it becomes essential that a methodical and inexpen- 
sive system of filing be adopted, but this task becomes dis- 
heartening when so many different shapes and sizes of lists 
have to be filed. 

There seems to be no legitimate reason why people should 
go in for such odd sizes and shapes, and it would appear 8s 
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though a great saving could be effected if, say, three distinct 
sizes could be kept :— 

1. Pocket lists about 5 in. long by 34 in. wide. 

2. Quarto lists about 12 in. by 9 in. 

3. A collection of lists of the same measurement, as indi- 
cated in No. 2, bound together in a strong cardboard cover. 

It would not, of course, be necessary for every individual 
firm to publish lista of each size (i., both Nos. 1 and 2); in 
fact, the only really necessary list would be that mentioned 
under No. 2. 

lt is very questionable whether so-called © pocket lists 
are worth the large gums of money spent on their production, 
for, after all, it is useleas to expect any contractor or buyer 
to load himself up with these things, though, of course, 
it may be urged that they are not published with the 
sole hope of their being used for the pocket, but in order that 
they may be readily placed in pigeon holes, &c. | 

In any case, however, the contents of any list of this 
size must necessarily be crowded and indistinct, as will be 
fonnd in the majority of such lists at present published, 
and though they have their uses, it is extremely improbable 
that they are worthy of, the time and trouble spent 
on them. | 

The class of list whicb will be found to be most useful is 
that mentioned as No. 2; this is the size which is very 


easy to file, as it will fit in any standard file such as is usually 


supplied for ordinary correspondence, and if the lists are 
sent out with holes of standard dimensions punched in 
the margin, it is a very simple matter to put them into 
their respective files, 

The information contained in such lists is, of course, 
always very much clearer than can possibly be put in any 
pocket list, as it is possible to place a block print of the 
goods quoted for on the same page as that where the usual 
information concerning prices, &c., is given, without any 
unnecessary crowding, and the buyer knows by the print what 
the prices refer to. 

The lists mentioned under No. 3 consist, of course, only of 
a collection of the various single lists published by any single 
firm, bound together in a suitable cover. 

If, therefore, the above standards would fulfil all require- 
ments, there seems to be no legitimate reason why they 
should be departed from, and if they were kept to a 
very considerable saving would be effected annually ; but if 
firms persist in having special sizes of their own, then the 
present deplorable waste will continue, as not only will it be 
to a large extent impossible to file them, but it will cost 
considerably more to produce them, owing to the waste in 
cutting, &c. 

There seems to be every reason, too, to adopt some 
standard with regard to gross prices, discounts, &c., for there 
is such a great number of standard articles of manufacture 
that it seems a great pity they cannot be arranged with 
standard gross prices іп a similar manner to the standards 
adopted by the Cable Makers’ Association. 

There are а great many things which could be stan- 
dardised in this way, such as tubing, incandescent lamps, 
casing, carbons, accessories, cables, &c. 

If such standard gross prices could be arranged, then it 
would be apparent to the consumer on receipt of the dis- 
count from the manufacturers whether it would be to his 
advantage to place his orders with them; furthermore, it 
would ease the work of commercial travellers very materially, 
ав in interviewing a customer it would not be necessary to 
wade through a mass of figures in order to find out his 
net cost—simply quoting his discount would be quite 
sufficient. 

The compilation of gross prices with regard to the trade 
discount is а matter deserving of close attention, and if the 
groes prices were arranged so that a large discount could be 
quoted it would be much preferable to quoting, say, from 
15 per cent. to 332 per cent.; if the discount were, say, 50 
per cent., then the contractor would know at a glance the net 
cost to him. Furthermore, if he had cccasion to show 
the list to his customer, he could afford to allow him asa 
special favour a portion of the discount he was himself 
receiving, and his customer would feel an inward sense of 
gratification at receiving “ trade terms.” 

_ It is a great pity, too, that where firms publish several 
lists they do not keep to а standard discount; the 


writer knows two or three firms who quote as many dis- 
counts as they publish lists, making it really a labour for 
anyone who is dealing with them to remember what the dis- 
counts are, thus leading to ultimate confusion. 

Another point, the advisability of adopting which might be 
considered, is that of using a standard code word, each letter of 
which would have a certain value in discount, such as :— 


D VN AM PE R V OL T S. 
2} 5 7j 10 15 20 25 80 834 40 50 60 70% 


or any other construction of letters that would suit the purpose. 

This would enable the manufacturers to mark their dis- 
counts on their lists before sending them out; the 
recipient would only have to refer to his standard code to 
interpret their meaning, and he would not have any fear that 
the trade discount would present itself when showing the list 
to his customer. | | 


THE BRITISH ENGINEERING INDUSTRIES 
AND THE FISCAL INQUIRY. 


V.—CoMPARATIVE ENGINEERING POPULATIONS. 


ACCORDING to the summary tables, which preface the detailed 
information given in Section XVII. of the second Inquiry 
Blue Book, there are only three countries in which over a 
million of the inhabitantes find occupation in engineering 
industries. "These countries are the United Kingdom, the 
German Empire, and the United States. The three 
following tables are based on the three last censuses in each 
country :— | 
UnrrgD Кїнөром. 


Year of Census... ‘a -— 385 1901. 1891. 1881. 
Total number employed in iron and i 

steel and manufactures thereof, 

including shipbuilding ... ... 1,249,000 971,000 834, 000 
Proportionate number per 10,000 of 

population i sss sss 301 257 239 
Total number employed in mining. 889,000 707,000 650,000 
Proportionate number per 10,000 of 

population vee sas б» 202 187 158 

GERMAN EMPIRE. 

Year of Census... i 1895. 1882. 1875. 


Total number employed in iron and 
steel and manufactures thereof, 
including shipbuilding ... ‚ 1,115,000 808,000 732,000 

Proportionate number per 10,000 of 

pulation г 2 А 215 179 171 


Total number employed in mining ... 430,000 321,000 283,000 
Proportionate number per 10,000 of 
population ee s des 83 71 66 


UNITED STATES. 
Year of Census... sei Те ТА 1900. 1890. 
Total number employed in iron and 
steel and manufactures thereof, 
including shipbuilding ... аз 
Proportionate number per 10,000 of 


population... eae m iss 
Total number employed in mining 


1,150,000 
152 127 91 


796,000 454,000 


and quarrying... E .. 681,000 387,000 249,000 
Proportionate number per 10,000 of 
population is i ias 77 62 50 


* Exolusive of proprietors and members of firms in this year. 


This section was prepared to а certain extent as a 
corrective to the injudicious practice of relying almost 
exclusively on import and export returns in considering the 
relative prosperity or poverty of an industry. It must not, 
of course, be assumed that the distribution of output (either 
in the case of the foregoing tables, or in the case of those to 
which subsequent reference will be made) corresponds at all 
exactly to the distribution of producers. For instance, the 
coal miner in the United States representa per worker per 
annum a larger output of coal than that obtained from 
Russia, while the Lancashire cotton operative is indubitably 
the superior of the negro operative whose values are now 
being tested in the cotton mills of Alabama and Georgia. 

In regard to the detailed tables, the mining returns for 
nearly all the countries are exceedingly namerous, not being 
confined to census years only. For the United Kingdom, 
the number of persons engaged in coal and metalliferous 


* Parts I., IL, III. and IV. appeared in our issues of February 3rd 
and 10th, March 8rd, and Apri 7th. 
x 


` А ` ] - - М 
• 2 + = чоъ — 


| ! 


644 


THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,430, APRIL 21, 1905, 


mines are given for each year since 1871. The former have 
increased from 495,477 to 842,066, while the latter have 
declined. In regard to Russia, the figures are available for 
11 years ending in 1900, for coal, gold, iron ore, naphtha, 
salt and other minerals. Space does not permit of their 
detailed examination. As regards the German Empire, 
detailed figures are given under seven headings since 
1902. Both in regard to these figures and those from the 


other mining countries, it is a great pity that the yield per 


worker is not given. The same remark applies to- the 
detailed returns of iron and steel workers, To know exactly 
how far labour may be a contributing cause to national 
success or national failure in the industrial warfare of the 
world, it would be well if returns were forthcoming as to 
the yield of pig-iron per blast furnace employé and the сові 
of labour per ton. Similar figures of puddling furnaces and 
roling mille, steel foundries and tin-plate works, all of 
which turn out the cruder forms of iron and steel, should 
not be impossible to obtain. Save to note that in Russia, 
in 1897, 482,497 persons were employed in iron and steel 
and manufactures thereof; in France, in 1896, 573,058 
persons ; in Italy, in 1901, 205,580 persons; and in Austria 
369,595 persona were employed, further quotation or com- 
ment on this section is unnecessary. "Those concerned in 
specific industries will find much of interest in a careful 
study of their particular sections. 


VI.—TEHE POLICY oF GERMAN KARTELLS AND FOREIGN 
TRUSTS. 


The twenty-second section of the first memorandum and 
the sixteenth section of the second memorandum on “ British 
and Foreign Trade and Industrial Conditions” have this in 
common, that they both portray the working of trusts in 
foreign countries, particularly in regard to their effect on 
other industries and on local consumers. The first volume 
contains, among other evidence, that given by officials of 
American trusts before a special American Industrial Com- 
mission appointed to investigate their operation and tactics. 
The replies evidence a supreme self-confidence in the United 
States and ita citizens which only an American can con- 
ceivably possess. The following evidence s for itself : — 

* Q. How do you manage to undersell the Englishman in 
the English market ?—A. Out his prices, usually. 

“Q. You must certainly have a saving and better 
machinery or advantage in output ?—A. The great advantage 
is the raw material. England's coal price is $4.50 and coke 
$5.50 ; our coal is $1.50 at Pittsburg, our ore costs less, 
and transportation rates on the lakes are lower than any- 
where else in the world. Just now it is an exceptional 
time, and the demand is ahead of the supply. 

* Q. In ordinary times you can keep up American wages 
and beat the Englishman in his own market ?—4A. Without 
the slightest doubt; we can whip him and make money. 

“Q. When you take the general run, you think Americans 
are able to compete with the English and Germans in their own 
market?—4A. Without the slightest doubt, and make a 
profit. | : 

* Q. You can lay down steel rails, for instance, in China, 
cheaper than an English, or Belgian, or German firm ?— 
A. We are doing it right along. 

“Q. And build bridges in Egypt, I suppose ?—4A. Yes, 
and everything else. "The truth of the matter is, the Creator 
of all things has been good to us. We have the raw material, 
the coal, the coke, the ability, the intelligence, and we are 
pushing it for all it is worth; and I think it is only a ques- 
tion of time—and a very short time—when we shall control 
the iron and steel markets of the world. I have one 
partner over there in the North-Eastern Steel Co., and 
another with Dorman, Long & Co., and they have absolutely 
given up the idea of competing with us if it comes to а close 
fight." 

These are not the blusterings of a reporter of a New York 
Sanday newspaper, but the evidence given in 1899 by the 
president of an important company now merged into the 
United States Steel Corporation. While swaggering assertive- 
ness of this order is not to be commended, it is conceivable 
that in a restrained form it might be more helpful to British 
manufacturers than the loud proclaimings of industrial 


decadence and imminent collapse so blithely printed by 
irresponsible papers seeking for a sensation. As a comment 
on the vehement declamation quoted, it may be mentioned 
that the total value of American exports of an engineering 
nature for 1902, three years afterwards, stood at 193 
millions sterling, as against a British export of 562 millions 
in the same year. | 

The second volume contains information of a rather 
different order, inasmuch as boastful trans-Atlantic self- 
assertiveness gives place to a continuation of the evidence 
given before the German Commission on Kartells. Those 
directly concerning engineers are the Rhenish Westphalian 
Pig-Iron Syndicate, the Half-Finished Steel Syndicate and 
the Rolled Wire and Wire Nail Kartells. While the Blue- 
book only gives an abstract of the proceedings of the Com- 
mission, this covers puch a scope as to be almost impossible 
of indicating in these pages. One particular point is 
reiterated and reiterated page after page in the evidence 
collected, and that is, that the system of Protection in vogue 
in Germany having facilitated the formation of truste, 
permits a state of affairs in which semi-finished material is 
supplied at a much cheaper price to manufacturers in other 
countries than to manufacturers using the same in Germany. 
This, while of valve to the foreign manufacturer of more 
highly-finished articles, reacts on the German manufacturer 
of the said articles in a manner which he entirely fails to 
appreciate as just or equitable, — | 

* As to the price of the iron exported, little information 
is given ; that of foundry pig is stated to have been, on the 
average, 4 marks per metric ton lower than that charged to 
the home consumer. 

“ By far the greater part of the evidence relates to internal 
matters affecting Germany, mainly complaints of manu- 
facturers of finished goods that they cannot compete in 
foreign countries because German iron is sold so cheap 
abroad and dearer at home. Thus the Chamber of Com- 
merce at Solingen, in its Report for 1901, complained that 
sheets and other materials used in making sugar shapes 
were sold in Belgium for at least one-third less than in 
Germany. | 

“The story of the billets lately sold at 72 marks for 
export f.o.b. Rotterdam (as now stated) is told again, and it 
is said that the same sort of billets were selling in Germany 
for 90 marks, | АЫ. | 

“A wire manufacturer says that, notwithstanding the 
export bounty on wire, the cheap sales of German raw 
material abroad make it impossible to export wire. This 
witness asserts that the 72 marks sales were on a large scale. 
He says that these billets came from Dortmund. The 
freight from Dortmund to Antwerp is abont 5:70 marks. 
Thus the works making these billets would only have got in 
cash 66 marks, во that, as the price in Germany is 90 marks, 
with 10 marks off, if the billets are made into goods for 
export, the German finished-steel maker is worse off than 
his foreign competitor buying billets made by a Westphalian 
manufacturer by 14 marks a ton. | 
` © One witness says that he has seen sheets made in Wales 
out of German half-finished steel ; the sheets were then sent 
into Germany to be worked up. (These would probably be 
black plates, made in Germany into tinplate.) | 

“ At the end of 1900 the Kolnische Volkszeitung (a news- 

per unfriendly to the Kartells) stated that the wire Kartell 
fad sold abroad large quantities of wire at prices far below 
the price of steel billets, and so ensbled the foreign wire-nail 
manufacturers to maintain a fierce competition with the 
German nail manufacturers. This newspaper declares that 
the wire manufacturers in 1900 exported wire at 105 marks 
per 1,000 kilog. The home trade price at the time appa- 
rently referred to was 185 marks. A manufacturer com- 
plains that German wire is exported. to England and is sent 
by England to Holland and even into Germany in the form 
of woven wire goods. The head of another firm, who is the 
business manager of the woven wire Kartell, says that a 
Hamburg house goes to the English manufacturers, shows 
them the German export prices and presses them to sell still 
cheaper British goods delivered at Hamburg. | к 

Particular objection is taken to the fact that the Kartell 
sells at specially low prices to foreign manufacturers goods 
which would, if they could be had cheap, be very ul to 
German industry. ‘If, for example,’ said one witness, the 
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Kartell sells wire nails to foreign customers at 14 marks, 
while in Germany we have to pay 25 marks for the same 
things—a ‘difference of 11 marks—it is, at any rate, worthy 
of consideration whether it is not desirable to curtail the 
export sales, which-amount to over 45 per cent. of the total 


production of the Kartell, and instead to promote certain. 


of our own home industries by providing them with cheap 
raw materials. In its foreign trade the Kartell in the 
second half of 1900 alone lost £43,909, and in its home 
trade made a profit of £58,500. There is something here 
not sound.“ 

The above excerpts show, of course, only one phase of the 
working of a Protectionist system. The exceedingly acute con- 
flicting trade interests which are thus engendered scarcely seem 
to make for commercial stability. Conflicting trade interests 
are not unknown in Free Trade countries, but these latter 
are, in any case, free from certain of such glaring anomalies 
due to State interference as thoze which have been cited 
above, | 


THE WINDING OF AN ALTERNATOR 
ARMATURE COIL. 


By E. KILBURN SCOTT, M. I. E. E., A. M. I. O. E., 
Sydney University, New South Wales. 


REPLACING an alternator armature coil is more difficult if 
the slots are closed, or semi-closed, than when they are 
open. In the latter case, the formed coils are wound up 
ready in the works, and take only a few minutes to place in 
position, but with a closed slot the winding must be done 
in situ. 
winding in a closed slot may be of interest. 

(a) -The insulating tubes of micanite or pressspahn are 
placed in the two slots which are to be filled with wire, and 
wooden former blocks over which the wire is to be wound 
are fixed at each end between the slots, 

(b) Strips of fibre or wire are cut off, corresponding in 


number and diameter with the conductors of a complete 


armature coil. These strips must be long enough to project 
about an inch beyond the ends of the insulating tubes. 

(c) Sufficient insulated conductor wire is cut off to com- 
pletely wind a coil, leaving a few inches to spare at each end 
for making connections between the armature coils. 

(d) The two ends of this length of conductor wire are 
carefully rounded and smoothed, so that in threading it 
through the tubes the insulating covering of the wire already 
place shall not be injured. 

(в) One of the strips is removed (the outside one nearest 
the air-gap being most convenient), and the wire is drawn 
through for half ita length, the remainder being wound up 
into a rough coil and fixed so as to be out of the way. 

(/) The free end of the wire is threaded through the 
micanite tube in slot No. 2, a strip being removed for the 
purpose. It is then brought back through the tube in slot 
No. 1 and threaded alongside the wire already in position. 
This goes on until half the space in the insulating tubes is 
filled up. 

(д) The remainder of ће wire, which had previously been 
roughly coiled up, is then dealt with in the same way until 
all the strips have been removed, and the two insulated 
micanite tubes are completely filled with conductors. In 
order to keep the wires in position at the ends, they are 
taped together as the winding proceeds, so that on the 
wooden end formers being removed the coil will hold up 
without support. In the case of a three-phase winding, these 
end formers are so shaped that the various armature coils 
of the three phases clear each other. When dealing with 
very high voltages, as, for example, 13,500 volts on the 
machines at Paderno, one coil comes out straight, the next 
is turned radially outwards, and the third radially inwards. 
In this way the sir space between the coils where they 
project at the ends is never less than 4 in. 


Electric Lifts for the N.E. Railway. —Messrs. R. 
Waygood & Oo; Ltd., have secured a contract from the North- 
Eastern Railway Oo., for.clectrie passenger lifts at their new offices 
at York, Newoastle and London, as well as for the Station Hotel, 
Hull; there are to be seven lifts in all. 


A description of the method usually employed for 


ELECTRICITY IN NEWSPAPER OFFICES. 


On December 31st, 1904, the Brooklyn Daily Eagle started, in ite 
new building, the last of its five new sextuple Hoe presses, all 
operated by electricity. These presses have a combined capacity of 
360,000 eight-page papers, or 120,000 24-page papers per hour, cut 
and folded. Wach of the presses is driven by а 50-x.P. main motor 
and a 10-H.P. low-speed motor. The low-speed motors are geared 
to attain the maximum starting pull with the minimum consump- 
tion of power, and to move the press slowly in order not to break 
the web. Three subsidiary motors are attached to each press for 
various purposes. Each press has an ingenious paper-feed, which 
is an innovation in newspaper practice. Lifts are provided from 
the basement, and are entirely automatic. There are six of these 
lifte, all operated from a motor-driven air compressor. 

The presses are controlled on the Kóhler system. Attached to 
each press are а number of special switches. On each switch a 
white button is used to put the power on,“ a black button to cut 

dt "off," and a special red button, used in emergencies, stops the 
machinery instantaneously in case of accident. There are 
several safety buttons used by the pressmen when oiling the bear- 
ings in dangerous places. When any one of these buttons is pressed 
the current is entirely cut off from the motors, and it is impossible 
to start the press again until this particular button has been 
released. | 

Each piece of machinery in the building is driven or controlled 
by electricity, the total number of motors exceeding 250. All the 
motors are series wound, and 200 of them were installed by the 
Milwaukee Electric Co. 

On the ninth floor is the engraving room, and a well equipped 
shop with two lathes and a planing machine. The lathes are driven 
by General Electric motors. The composing room and stereotyping 
department are on the eighth floor. Each of the 30 linotypes in 
this room has its individual motor. The autoplate machine is 
motor-driven, and controlled by a Cutler-Hammer controller. 
Between the linotype battery and the proof-reading room is a 
Lampson pick-up carrier, driven by a Holzer-Cabot motor. This 
carrier distributes proofs and copy automatically. | 

The editorial department is on the seventh floor, between which 
and the composing room are six push-button elevators, each carry- 
ing three persons. The elevators are operated by compressed air 
from a 15-H.P. motor. The sixth and fifth floors constitute the job 
printing department, where there are more than 50 flat-bed and 
other pressos, book-binding machines, rolling machines, &c. 

In the basement there are pumps of the standard triple outside 
plunger pocket-type for circulation and fire protection, and for 
the boiler feed, all motor driven. The steam-heating apparatus 
is the only case of steam used in the building. А 5-н.Р. motor operates 
a machine for baling waste paper. The main air compressor is also 
in the basement, and is driven by а 25-н.р. Orocker- Wheeler motor, 
Beneath the floor in the basement is a tank built to hold 50 gallons 
of ink; the ink is forced by air pressure to the press fountains, and 
there is an ingenious filtering arrangement which can be cleaned 
without cutting off the ink supply. There is also throughout the 
building a system of piping for distributing two kinds of oil—for 
lubricating purposes and for washing rollers. 

For passengers there are five elevators, all motor driven, and 
electrically controlled on the usual methods. Four are of the Otis 
type, and the fifth was put in by the Marine Engine Machinery 
Oo., of Harrison, N.J. There is also a system of lifts for conveying 
paper and stereo plates, worked by air pressure, and pneumatic 
tubes to convey copy from floor to floor as needed. Throughout the 
office are 42 clocks, all indicating precisely the same time. These 
are controlled by aseries of electric wires leading from a standard 
clock in a cabinet in the cellar. 

The building is wired for 5,000 incandescent lamps. Ourrent is 
supplied for the entire building from the mains of the Brooklyn 
Edison Oo., two separate supplies being provided, at 110 and 230 
volts, P | 

On the same date as the completion of the Eagle's new methods, 
the entire mechanical and editorial plant of the New York Times 
was moved from Park Row, Manhattan, to the new Times 
on 42nd Street and Broadway. The Times produced its issue for 
January ind from new electrical machinery, and has four Hoe 
octuple presses with a capacity of 192,000 16-page papers per hour, 
and 38 linotypes. Altogether there are, or will be, in the Times 
building, 109 motors, and rather more than 6,000 incandescen 


BUSINESS NOTES. 


Imports of Foreign Electrical Goods.—So fat this 
year anoteworthy increase has taken place in the importation of 
foreign electrical goods and apparatus into this country. The 
retums for March last show a total of no less than £85,728, as 
against £68,630 in the same month a year ago, while for the first 
quarter of the year the imports have reached a value of £242,221, as 
contrasted with £208,060 in the first three months of 1904. | 


Change of Address,— The Testing Department of 
the Electrical Btandardising, Testing and Training Institution hag 
been moved to the Institution's new premises at Faraday House, 
66—70, Southampton Row, W.O, 
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Catalogues, &c.—MeEssrs, ARTHUR Совт & Co., 277, 
Camberwell New Road, London. Wholesale price list of insulating 
hard or flexible vulcanised fibre for electrical, tramway, and 
general engineering purposes. 

Messrs. E. READER & Sons, LTD., 5, New London Street, E.0.— 
Pocket edition of catalogue and price list of high-speed engines for 
direct-coupling to dynamos, blowers, and centrifugal pumps. Con- 
tains general descriptions and illustrations of various types of 
engines, also telegraph codes. 

Mnmssns. J. H. Horus & Co., Newcastle-on-Tyne. Printed 
list, giving in tabulated form particulars of electrical instal- 
lations which they have carried out in textile mills, particularly in 
Lancashire and Yorkshire. The list is an imposing one, and now 
that textile factories are going more deeply into the question of 
electrification, it should serve as a valuable introduction as showing 
Messrs., Holmes’s extensive experience in this class of work. 

Tam UmsioN Ег.ествіс Co., Lro. List No. VI. (55 pp.), 

just issued, giving very full particulars, with diagrams, half-tone 
illustrations, weighte, prices, &c, of high-tension apparatus. 
Several new patterns of oil-break switch, embodying improvements 
since the issue of the last list, bave been added. Some wiring 
diagrams are included of Union high-tension switches with automatic" 
release, also of arrangements of high-tension switchboards carried 
out by the company. 
* LABMEYER ELEOTBICAL Co., Lrp. Price list of their new 
type of small single-phase motors with slip ring and squirrel 
cage rotors, and fitted with Lahmeyer improved ball bearings. 
Also price list No. 25 devoted to high-tension oil fases, which are 
largely used in central station work, one station alone having over 
1,100 in use. The company has a standard eiz3 up to 12,000 volts 
120 amperes for delivery from stock. 

Tan N.S. Егествіо 8товлов Co., Lro., Horton Kirby, Kent. 
New catalogue giving full description of the N.S. electric accumu- 
lator for lighting, traction, power station, and train lighting 
use. The illustrations include a section of the cell, the RT. typa 
for use in train lighting in conjunction with independent dynamos, 
the OI. ignition cell and а view of the company's works. 
Tabulated price lists and discharge carves are given. A full 
description of the N.S. battery and the works where it is made 
appeared in the the ELECTRICAL RzviEWw for September 25tb, 1903. 

М=ұвввв. JOSEPH ADAMSON & Co, Hyde. A pamphlet showing 
their overwinding switches for electric cranes and hoists; the list is 
intended to be filed with the firm's electric crane circular No. 4. 

Mxssns. WENHAM & WATERS, Lro., Paragon Works, Croydon. 
New illustrated catalogue describing their Paragon solf-plugging 
boxes intended for use with electric conduit wiring systems. 


New Rail Joint.—The accompanying sketch, which 
practically explains itself, shows the construction of a new joint 
devised and patented by Mr. H. Booth, of 84, Parkside Road, 
Bheffield. The advantages claimed for the device are simplicity 
and strength, while it combines the functions of joint, chair and 
sleeper. An increased grip of the head of the rail is claimed, and 


double the ordinary bearing surface where it is most needed. 
Thanks to the latter, a narrower rail flange may be ussd. A 
holding-down anchor bolt may be applied, as shown, if desired. 
The joint is applicable to both tramways and railways, and ís under- 
going trial on the Sheffield Corporation tramway system. It is 
impossible to judge of its merits by inspection ; nothing but actual 
trial is of value, and it certainly appears to be worth putting to the 
test. : 


Ferranti, Ltd.—We are notified that the scheme of re- 
construction has now been carried through, and the new company, 
“ Ferranti, Ltd.,” was registered on February 27th. The directors 
and principal officials of the new company are as follows:— 
Directors.— A. W. Tait, chairman (director of Messrs. Bruce Peebles 
and Co., Ltd); Arthur Whittaker; J. M. Henderson (director of 
Messrs. Thos. Bolton & Sons, Ltd.); B. Z. de Ferranti, M. I. M. E., 
M. I. E. E., M. I. C. E. General Manager.—A. B. Anderson. Chief 
Engineering Staßf.— Michael B. Field, M. I. H. E., A. M. I. O. E., 
A. M. I. E. E., America; W. Hamilton, B. Sc., W. Sch.; О. О. Garrard, 
Ph. D., A. M. I. E. E. The business of the company will henceforth 
be confined to the manufacture of switch-gear (with all n 
accessories) transformers, instruments and meters ; but in order to 
meet the convenience of the customers of the old company, arrange- 
ments have been made for dealing with the maintenance and repair 
of engines and alternators supplied by them. The eminence of the 
firm in the switchboard field is well known; the transformer and 
instrument departments have also been well developed; while 
the success of the company’s alternating and direct current meters 
both at home and abroad has necessitated considerable enlargement 
of that department, 


New Conduit Fittings.— Quite a number of new 
patterns of fittings for conduit installations have recently been 
brought out by the Armorduct Manufacturing Oo., Ltd., of 6, Far- 
ringdon Avenue, Ю.О. Amongst these, we have selected for illus- 
tration the following :—Fig. 1 shows a distribution box, having two 


Fra. 1.— Dis TRIBUTION Box. 


inlete and one to six outlets, these being arranged on the knock- 
out principle, so that any number of them may be used as required, 
without interfering with the watertightnessof the box. The porcelain 
interior is fitted with heavy screws, and is designed te obviate the 
necessity of jointing ; the carrying capacity is 25 amperes. The 


Fra. 2.—ToTALLY ENcLoseD WATIBTIaRT Бутон. 


box can be supplied ready tapped as required. Fig. 2 illustrates 
an improved janction box containing a high voltage tumbler switch, 
which can be wired in the box. A brass сар is screwed on the 
switch collar, and a rubber washer, forced tightly between the 
switch collar and the lid, makes a watertight joint. The switch is 
thus totally enclosed, barring the dolly, and makes a very neat job, 
whether exposed or flush with the surface of the wall. The same 
fitting can be had with art metal covors for flush mounting in living 


Fra. 3.—Јсистіон Box ғов CrosE-;01NT TUBE. 


rooms, the switch being then far less prominent than the ordinay 

type. Fig. 3 shows a junction box of the “knock-out” type 
for unscrewed close-joint tube. Shoulders are provi 

in the interior of the ''knock-outs" against which the tube abuts, 

forming an end bashing. Besides the foregoing and other conduit 

fittings, a great variety of accessories, fittings, bells, telephones, #6. 

is described in the list recently issued by the company. 


— 4 m - 


ems в 


Vol 56. No. 1,430, APRIL 21, 1905.] 


THE ELECTRICAL REVIEW. 


647 


The “Vilex” Watertight Bell. — Messrs. Siemens 
Bros. & Oo, Ltd., York Mansion, York Street, Westminster, have 
introduced quite a new departure in watertight bells. Bells made 
up to the present for working in mines, chemical factories, powder 
mille &, bave required special devices, such as etuffing boxes or 
diaphragms, for the outside striking mechanism in order to render 
them suitable for their purpose. In the one Mesars. Siemens have 


jast placed on the market these are dispensed with. The whole of 
the mechanism is contained within the gong, the latter being made 
to form an hermetically sealed case, into which the leads enter 
through a stuffing box which is not subjected to any movement. 
The bell can be easily fixed in any position by means of the loop at 
the top. From the illustration it will be seen that it is a very neat 
and compact device. 


Are Lamp Tests.— We have received particulars of some 
tests made at the Westminster Electrical Testing Laboratory, in 
which the ЕхсеПо” flame aro lamp was pitted against ordinary 
open and enclosed arc lamps. The open arc lamp was rated at 10 
amperes, the enclosed lamp at 6 amperes, and the Excello flame aro 
lamp at 8 amperes, with the arc burning horizontally. All three 


— 9 


— 


lamps were provided with alabastrine globes. The same photo- 
meter, light standard and instruments were used for all the three 
testa. The following are the details of the tests: 


Open arc. Enclosed arc. Excello aro, 

Positive carbon ... 18 mm. cored 13 mm. solid 9 mm. flame 
Negative „ . . 12 „ solid 13 „ „ 8 „ i5 
Mean current in ampe. 10:8 6:25 87 
Mean pressure in arc, 

volta E wes SQ 440 77˙6 44:0 
Mean consumption in | 

watts 2 . 476 485 382 

(Shunt included) 


The candle-power measurements are shown in tbe accompanying 
curves, and the mean hemispherical candle-powers were, respec- 


tively :— 
Open arc. Enclosed arc. Excello arc, 
MH.CP. ... . 633 338 1,352 
Watts per candle. 0:753 1:435 0:282 


From the above it appears that the watts per mean hemispherical 
candle-power were, in the case of the Excello" arc lamp, but 
37:5 per cent. as much as with the open arc, and 19 65 per cent. as 
much as with the enclosed arc. The experimenters were unable to 
test the Excello" lamp without globes, as its candle-power was 
then higher than they could measure in their photometer room ; but 
they stated that if they assumed that the globe absorbed the same 
amount of light as that fitted to the open arc, the mean hemi- 
spherical candle-power without globe would work out at about 
2300 c.r. We have inquired as to the mode of measurement of the 


candle-power of the Excello lamp, and are informed that the 
values given for the vertical angles are the mean of several measure- 
ments at different angles in the horizontal plane. The results are 
undoubtedly remarkable. 


Books Received.—Journal of the Institution of Electrical 
Engineers, No. 171, April, 1905, Vol. 34, Part 2. London: B. and 
F. N. Spon, Ltd. бв. 

w Syndicat Professionnel des Usines d'Electricité." Annuaire pour 
1905.€ (lOthiyear. Paris: The Syndicat, 27, Bue Tronchet, 
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LIGHTING AND POWER NOTES. 


Ashford (Kent).— The Ashford and District Electric 
Supply Co., Ltd., which has obtained E. L. powers for the district, 
has PM to the U.D.O. the costs of obtaining the E. L. order, viz.. 
£367. | 


Barton.—In view of the objections lodged by the 
R. D. O., the Lancashire Electric Power Co. has decided not to 
proceed with its application fora prov. order for E.L. The Council 
will apply for an order of its own. 


Beckenham.— Our local correspondent states that it is 
now practically settled that the Council will take over the E.L. 
undertaking on the expiration of the lease at the end of the present 
year. The British Insulated Heleby Cables have held the 
lease since the installation of the plant a little over four years 
ago, and up to the present it has not been a very profitable under- 
taking, in fact, it has been notified that it is carried on at a loss во 
far as the sale of energy is concerned. 


Bexhill.—The T.C. has applied for sanction to borrow 
£4,000 for electric lighting purposes. A L.G.B. inquiry was held 
into the matter on 11th inst. 


Brierley Hill.—The clerk reported recently that he had 
been in communication with Mr. A. Н. Gibbings, who acted as con- 
sulting engineer to two companies, who would be willing to take over 
the Brierley Hill E.L. order; he was prepared to meet the Council 
and place his views before it, the understanding being that the 
Council would not incur any costs in connection with such nego- 
tiations. Mr. Gibbings stated that in the event of the order being 
transferred the Council's ontlay in obtaining the order would be 
borne by the company. Mr. Gibbings has been asked to meet the 
Council in committee. : 


Bury St. Edmunds.— The Great Eastern Railway Co. is 
to be approached by the Council with the object of providing energy 
for the railway premises at 3d. per unit. 


Italy. — A concession has been granted for the 
erection of a plant to utilise the water-power of the River Aterno 
at Raioni for generating electrical energy for lighting and power 
purposes. 


Dorchester.— Messrs. Enright have approached the T.C., 
stating that they have been approached by a company who would be 
prepared to take over the Council’s electric lighting order, provide the 
entire capital for the undertaking (including an amount to be agreed 
on for free wiring), and to repay to the Council the cost of obtaining 
the order; the installation to be carried out under the company’s 
direction, the Council to have special terms for public lighting, and 
to have the option of taking over the undertaking from time to 
кле The town clerk was instructed to reply favourably to the 
etter. 


Dublin.—The expenditure by the Port and Docks Board 

connection with its new electric lighting scheme is estimated at 
between £40,000 and £50,000. It is intended to light the extensive 
area along the North Wall and around the docks, which is not 
electrically lighted at present, and also to work all the large 
cranes, 


Haydock.—The U.D.O. has asked the Wigan Corporation 
npon. Tam terms it will supply energy in bulk under varying 
conditions., 


Heckmondwike.—We mentioned last week the formal 
opening of the electricity works extensions at Heckmondwike. 
The original scheme was designed by Mr. W. C. O. Hawtayne, con- 
sulting engineer, and equipped with the following plant, under the 
supervision of Mr. G. H. Carter, who was appointed resident eleo- 
trical engineer in July, 1901:—Two water-tube boilers by Messrs. 
D. Stewart & Co., of Glasgow, which were rejected, and are the 
subject of litigation ; one Green's economiser of 96 tubes; one steam 
and one electric three-throw pump, each capable of dealing with 
1,500 gallons of water per hour against a pressure of 160 Ib. per eq. 
in.; two steam dynamos of 100 Kw. capacity each, the engines being 
made by Messrs. Reavell & Co., Ipswich, and the generators by 
Messrs. John Fowler & Co., Leeds; one balancer booster set, com- 
prising two balancers and two boosters, on one shaft, each 
of 13 kw. capacity. There is a travelling crane capable of 
lifting 6 tons, supplied by Messrs. Osrrick & Ritchie. The switch- 
board was supplied by Messrs. Bertram Thomas, of Manchester, and 
consisted of three parte—positive, neutral and negative. In the 
battery room there was installed a Tudor battery of 270 cells, 
of 250 ampere-hours capacity. The cables and feeders were sup- 
plied and laid by Messrs. W. T. Henley's Telegraph Works Co. 
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London. For street lighting, 10 arc lamps were supplied by Mesers. 
Foote & Milne, of London. Fifty gas lamps were converted into 
electric light posts by Henley s Co.» ---. x © -e= 

In the beginning of 1902 the Council were called upon to make 
provision for a supply of energy to the British Electric Traction Co. 
for its tramways, which run tbrough the Spen Valley to Dewsbury, 
and from time to time it has been found necessary to add to the 
plant. In 1902 a Babcock & Wilcox boiler and superheater were 


ut down, an ash elevating plant by Messrs. Bennis & Co., and a 
A steam generator of 150 Kw. capacity 


nkine feed water filter. 
was added in the engine room, the engine being by Messrs. Howden 
aud Oo., Glasgow, and the generator by Messrs. Dick, Kerr & Co. 
There was also added a steam-driven surface condensing plant with 
Edwards air pump, capable of dealing with 10,000 lb. of steam per 
hour. The tanks and pipe work were supplied by Messrs. Thornton 
and Orebbin, of Bradford, and the cooling tower, which is of the 
forced draught type, was fixed by the Worthington Pump Oo., the 
motor for driving the fan being by Messrs. Royce & Co. For tram- 
way purposes, a Highfield reversible booster and a Chloride battery 
were installed. Extensions to the switchboard were made by Messrs. 
Bertram Thomas. Further extensions were also carried out in 1903 
and 1904. These included two Btirling water-tube boilers, a generator 
by Messrs. Dick, Kerr & Co., coupled to a triple-expansion engine 
by Messrs. Howden & Co., Glasgow, a Weiss pump, a further 
generator by Dick, Kerr & Co., and triple-expansion engine by 
Willans, and additions to the switchboard. Besides the 20,467 
8-с.р. lamps connected, 2,271 have been applied for, but have not 
yet been connected, making a total of 22,738. The capacity of the 
plant now is 900 xw. The B.E.T. Co. takes 400 Kw. 


Hunstanton.—At a meeting of the U.D.O. on Friday, 
the clerk informed the Council that the E.L. order expires in 
December next. The matter is to be considered at tho May 
meeting. 

India.— E. I. R.— The company’s ferry steamers Tara and 
Lakshoni are to be lighted by electricity, at a cost of Rs. 20,000. 

BrkANIR.—Acoording to Indian Engineering, Mr. G. R. Drum- 
mond, the State mechanical and electrical engineer, has drawn up a 
three-phase high tension scheme for the lighting of the district. 
The contract has been virtually placed but not finally settled. 

. Моввоовти —Опт contemporary also states that the scheme for 
the electric lighting and water supply for this area will be carried 
out practically on the sole responsibility of the sanitary engineer 
to the Government, U.P. This is hardly fair to the Municipal 
Board, which has to provide the funds and make payments on the 
certificate of the sanitary engineer. Even its own engineer will be 
subject to the sanitary engineer, and the electrical engineer to the 
Government of India will not, it is said, be referred to under any 
circumstances in the matter. 

Sn Nada. Major Lotbiniere is to carry out a scheme for an 
electric light lation for this district. | 


Kirkintilloch.—The Т.С. has agreed to proceed with the 
work of installing an electric lighting system. The compulsory 
area alone will be touched, and energy for lighting only supplied. 
The estimated cost of the scheme is £2,250. 


Klondike.—From the Canadian Electrical News we 
learn that the Canadian Westinghouse Oo., Ltd., of Hamilton, Ont., 
has just entered an order for the equipment of a power house for 
the electrical tion of gold-dredging boate on the Alaskan 
rivers. A Bumper of American capitalists recently formed the 
Canadian Klondike Mining Co., and after considering various plans, 
it was decided to install a 400-xw. generator, to be driven by a 
600-н.р. Westinghouse-Parsons steam turbine. The dredgers are 
being built, and on these boats will be installed induction motors 
aggregating a total of about 500 H.P., and varying in size from 
74 to 100 H.P. The power house will be located at Dawson City, 
and the dredgers will operate on the Yukon River and its tributaries. 
Lines for transmitting power will be strung from the station to the 
hoats, wherever they may be working. 


Lianelly.— Under an agreement with the South Wales 
Electrical Power Distribution Co. for the transfer of the tramway 
undertaking, the U.D.C. is to have the option of transferring the 
E.L. order or to retain it and take energy in bulk from the com- 
pany. The price to be charged for public lighting is not to exceed 
2d. per unit added to the lowest sum which shall for the time being 
be charged for energy in bulk for like purposes in Wales. Should 
the order bs transferred to the company, the Council is to pay for 
a minimum of 50,000 units per annum at 18d. per unit, with an 
additional jd. per unit, if the transforming of the energy is 
carried out by the company. The charge for private lighting is not 
to exceed 5d. per unit, and for power 2d. per unit. 


London.—IsuiNcToN.—On Friday the B.C. decided to 
light the south-west side of Btroud Green Road by arc lamps, 
at an estimated cost of £800. A member, while supporting the 
electric light in preference to incandescent gas, expressed the 
belief that the Islington undertaking was over-capitalised, the 
machinery was out of date, and that the whole station would have 
to be overhauled before any headway could be made. А long debate 
took place on a recommendation of the Lighting Committee, that six 
mechanical stokers be provided at a total cost, including foundations, 
coal elevator and conveyor, &c., of £4,500. The Committee's recom- 
mendations were carried. Е 

LawBzETH.—T'he В.О. on the 13th inst. considered a letter from 
the B.of T. asking for observations upon an additional system 
proposed by the London Electric Bupply Corporation to be adopted 
for the supply of energy. The low pressure mains would be, it was 
stated, separate or concentric cables drawn into suitable ducts, or 


armoured and laid in the ground direct. It was resolved to inform 
the Board, that the В.О. had no observation to offer upon the 
subject. 


Louth.—By 11 votes to 6 the T. C. has adopted the 
E.L. scheme, which was rejected at the March meeting. The 
scheme is estimated to cost £13,010, the suggested plant, &c., 
being :—Two oil engines and piping, £1,950; two 75-xw. dynamos, 
£480; balanoer booster with starting switches and connections, 
£350; switchboard, connections, instruments, &., £450; accumu- 
lators and accessories, £1,500; orane, £250; services, £800; mains . 
and feeders, £4,000; public lighting, £1,000; fees and expenses, 
£1,100; foundations and silencing pit, £130. 


Lowestoft.—The accounts of the electric lighting for the 
year ending September 30th, 1904, show а gross profit of £2,332, 
and a deficit, after repayment of loans, &c., of £1,471. 

New Zealand. —AuckLAxD.— The City Council has 
adopted the report of its Streets Committee, recommending the 


` establishment of an electrical installation in connection with the 


refuse destructor, the works to be planned with a view to future 
extension; that a permanent electrical engineer be appointed and 
instructed to prepare plans and specifications for such works, with 
an estimate of cost; and that the authority of the ratepayers be 
obtained in due course for raising the capital required. 

Mr. P. M. Hansen, manager of the Electric Tramways Co, 
has, upon the decision of the Council to adopt electric 
lighting for the city, offered to supply energy in bulk for the pur- 
pose. In about 28 years’ time the О.С. will acquire the tramways 

wer station. The company have about 700 н.р. available for day 
foad and after 6 p.m. abont 1,000 H.P. The offer is being considered 
by the Streets Committee. 

WrLLINGTON.—The chief of the fira brigade, in a recent report 
on the city fires last year, states that there are a number of dofective 
electric light installations, and favours a suggestion put forward 
that an inspector of electric lighting should be appointed, with 

wer to enforce the remedying of the defects where necessary. A 

ig fire occurred quite recently in the city, and resulted in a loss of 
about £100,000. This was reported to be caused through the fusing 
of an electric light wire, and а local paper states, on the authority 
of an engineer, that wiring work in the city is done in the “ Yankee 
Way," and is very dangerous . 

There seems to be dissatisfaction with the electric light service 
supplied by the local syndicate. The company is said to be willing 
to sell its undertaking for about £150,000. The City Corporation, 
however, values the ere at £30,000 or £40,000, and disputes 
the company's monopoly. ith & view to testing the whole 
question, the City Corporation is to arrange to supply electric light 
to two or three citisens. The way will then be open for the 
syndicate to bring a test case before the Court. 


Partick.—The Т.О. has agreed to extend the E.L. plant 
at a cost of £9,000. There had been an increase of nearly 80 per 
cent. in the demand for energy, while the profit on the undertaking 
last year was £405. 


South America.— The question of lighting San Juan 
by electricity is now being considered, and it is expected that 
tenders will shortly be invited. 


South Bank.—The Oleveland and South Durham Elec- 
tric Power Co. has informed the U.D.O. that it intends to lay down 
E.L. cables and mains in the district at the expiration of a month. 


Sunderland.—A L. G. B. inquiry was held on the 12th 
inst. into the application by the Corporation for power to borrow 
£16,000 for electric lighting purposes. The town clerk explained 
that the total was made up of the following items:— Building at 
Hylton Road station, £700; tower and pipe works, £850; four 
motor-generators, £5,960;  switchboards, £1,380; mains now 
required, £3,700; future extensions, £2,410. The town clerk also 
asked the inspector to take the details of an application to borrow - 
£5,500 for a steam alternator at the Hylton station. Mr. 
Bnell, the electrical engineer, explained that the generator was 
required, as of the three they had, two were continually ranning. 


Truro.—The Т.О. has arranged to meet Mr. J. A. Parves, 
of Exeter, with regard to the proposed electric lighting scheme, 
and the surveyor has been instructed to inquire respecting installa- 
tions in towns similar to Truro. | i 

Warrington.—The T.C. has applied for а loan of £4,150 


for electricity purposes, including the purchase of condensing plant, 
four mechanical stokers, pipework, and water softener. 


TRAMWAY AND RAILWAY NOTES. 


Beckenham.—Now that the Council has torn up its 
agreement with the B. E. T. Co., it is felt that a splendid bargain 
has been thrown away. As we have mentioned, Beckenham was to 
have been paid a sum amounting in the total to about £60,000 for a 
30 years’ leasa of a tramway only one mile and two-thirds in length, 
which only reached half way through Beckenham. Under the 
agreement, the company was entitled to ask for certain modifications 
of the original scheme, and when the Council, at the commence- 
ment of this year, wrote to the company and asked what modifica- 
tions they proposed, it was suddenly discovered that there would 
not be time to complete the line in the period allowed in the agree- 
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ment, and the Oouncil was compelled to throw the whole scheme 
over. Very rashly the Beckenham Council decided to promote the 
Bill and also control the line, and it was this fact which gave the 
company the control of the fate of the scheme in the end. But 
this was not all. The company bad agreed to pay the cost of the 
Pill * omnibus Bill embodying several matters apart from tram- 
ways), and the taxed costs reached a total of £4,500. Now an 
agreement has been approved with the company, which allows tho 
company to get out of the whole of its previous liabilities, to pay 
only the reasonable costs of the Bill,” and only of that proportion 
whicb relates to tramway», and to put on а service of motor omni- 
buses in the district which they can take off at the end of a month 
if they find that there is no prospect of motor-'buses paying in 
Beckenham. Had the Beckenham Council adopted the same policy 
as that followed in the neighbouring district of Penge, vis, allow 
the company to construct the line, it would have been able to hold 
on to its agreement, and would have taken no risk. 


Belgiam.—A Royal decree has been issued authorising 
the extension of the Ostend-Blankenberghe line between Ostend 
and Le Coq, and the doubling of the line between Le Ooq and 
Blankenberghe. The capital of the tramway company is to be 
increased to £152,000 for the purpose of carrying out the works and 
equipping the line for electric traction. This summer the tramway 
will be worked by steam, but next year it will be operated by elec- 
tricity, and the distance between the Ostend-Kursaal and Blanken- 
berghe will be traversed in less than 40 minutes. It is proposed 
later оп to extend the line to Heyst, Dumberghe, Knocke and 
Westcapelle, when it would join the line which serves the Ecluse 
and Breskens, in the direction of the island of Walcheren. It will 
be seen that the suggested connection between France and Holland 
—that is, between Dunkirk and Breskens—by means of an electric 
tramway joining the 18 stations along the Belgian coast, is in fair 
way of realisation. 


German High Speed Railways.—In the German 
House of Parliament, on April 1st, the following remarks were 
made in the course of one of his speeches by tbe Minister of Rail- 
ways, Mr. Von Budde :— 

“I wish to say distinctly that the attitude of the Prussian Govern- 
ment towards high-speed railway experiments is, and bas always 
been, both helpful and friendly throughout. I have myself travelled 
at the speed of 220 km. per hour. A great number of plans are 
now before me, especially the two projects for a line between 
Berlin and Hamburg, one of which is a single line and the other a 
double one. The Wannsee railway has been taken up again. The 
suburban railway to Gross Lichterfelde works admirably, as does 
another line, built on a different system, which runs from 
Bpindlersfeld to Niederschónweide. The firm has now obtained a 
large order for a purely electric railway, Hamburg—Altona— 
Blankenese. 


“The following lines are also under consideration :— One between 
Cologne apnd Düsseldorf, as communication between these two 
towns is поб as quick as their friendly relations require; then one 
from Halle to Leipzic, and last, though by no means least, the Berlin 
urban and suburban line. The Government is busy with an exhaus- 
tive examination of these plans. | 

“ Electricity has carried the day as regards passenger traffic, 

y on suburban lines and where the traffic requires quick 
handling, but progress is not as quick as the Press would make it, 
and little has yet been done in regard to the application of elec- 
tricity for goods traffic.” 


Glasgow.—At a meeting of the T.C. Mr. Macfarlane 
said that in view of the recent decision of Lord Balfour of Burleigh 
in. regard to the tramway running powers to Paisley Cross, the 
Corporation should not proceed with the extension of the lines to 
Barrhead. If they went beyond Speir's Bridge there would bea 
loss of 3d. per mile. Mr. Alexander, the convener of the Tramways 
Committee, said that when they went into this arbitration, the 
Corporation claimed 4d. as the sum they ought to get. They had 
got 34d., so that they bad come out fairly well. Both the past and 
present managers were satisfied that they could run to Paisley at 
id. The minutes of the Committee were approved. 


Kirkealdy.—The T.O. last week approved a minute of 
the Tramway Committee to the effect tbat no tramways extensión 
at present be made either in the Linke district or to Dysart. 


Llanelly.—An agreement has been entered into by the 
U.D.C. for the sale of the tramway undertaking to the South Wales 
Electrical Power Distribution Co., which will repay to the Council 
£1,000, part of the costs of obtaining the order. 


London.—LaxsETH.—At the meeting of the B.C. on the 
13th inst., the question of the Norwood trams was finally settled. 
The Southern Tramways Co. seeks Parliamentary powers to electrify 
ita lines. The L.O.C. desires to acquire the undertaking, but wants 
the В.О. to contribute £25,000, one-third of the estimated cost of 
street widenings. Mr. Townsend moved that the Council's oppo- 
sition to the company's Bill be withdrawn. Alderman White, in 
seconding, said it would te absurd to make the ratepayers give 
£25,000 towards the cost of street widenings when the company was 
Willing to do all that wus required for nothing. Alderman 
Partington said he supported the motion mainly because the electri- 
fication would be more speedily carried out by the company than 
the L.0.0. Upon a division, the motion was carried by 36 votes 
to 25. А further resolution was carried to the effect that the 
company be bound to observe the L.O.C. rates of pay and hours of 
labour for all employés. In view of the possibility of tbe com- 
pany’s Bill not passing, Mr. Bristow moved that the £25,000 asked 


for by the L. C. O. for street widenings be granted. This resolution 
was carried by a majority of one. 

GREAT NORTHERN AND Crry Ramway.—At 7.90 p.m. on the 
18th inst., the current failed on this railway. All the stations were 
plunged into darkness, and the trains stopped running. This con- 
dition of affairs lasted until 10 o'clock, when the lights shone out 
again and traffic was resumed. The mishap caused a great deal of 
inconvenience, as many city workers go north from Moorgate 
Street between 7 and 8 o'clock. The gates of all stations were 
closed, and large crowds collected outside Moorgate Btreet. 
Fortunately, only one train was in a tunnel when the current 
ceased. This was outside Moorgate Street, and the passengers were 
led through to the platform without any panic. The interruption 
was due to a stoppage in the pipes which supply water from the 
canal to the boilers at the power station in Poole Street, New North 
Road. 


L.O.C.— Proposals will be submitted by the Highways Committee 


of the L.O.C. immediately after the Easter vacation for the con- 


struction of the following tramway lines, which bave been authorised 
by various Acts from 1900 to 1904 :— 

From Camberwell Green to the junction of Lordship Lane and 
Crystal Palace Road, and from the termination of the above-named 
line to Forest Hill. 

From Grove Vale to Stuart Road. 

From New Cross Road to High Street, Lewisham. 

From the terminus of the existing tramways in Trafalgar Road, 
Greenwich, to the Blackwall Tunnel. 

From Hammersmith Broadway, vid Putney Bridge, to Lower 
Richmond Road. 

It is proposed, also, that the following existing tramways should 
be reconstructed :— 

From termination of the tramways, vid High Street, Lewisham, 


` to Rushey Green. 


Existing line in Vauxhall Bridge Road. 

Portion of Woolwich and South-East London tramways in Wool- 
wich Road. 

The total length of tramways affected is equivalent to 233 miles 
of new line, and the conduit system will probably be adopted. 

With reference to the tramways in North London, the Highways 
Committee states that, on the basis of about one-half of the tram- 
ways being reconstracted for the underground conduit system, and 
the remainder for the overhead trolley system, the annual mileage 
may be expected to reach 21,024,000 miles, and the profit on work- 
ing, at 5d. a car-mile, to £438,000a year. If provision for renewals 
be made at the rate of 1d. per car-mile, a sum of £87,600 will have 
to be deducted from the estimated profit, leaving a balance of 
£350,400, Deducting interest and repayment charges on the exist- 
ing horse debt, £36,000 ; and on reconstiuction for electrical trac- 
tion, £216,500; there remains a balance of £97,900. The above 
figures exclude the question of street widenings, which are estimated 
to cost about £900,000. The adoption of conduit traction on the 
whole of the lines would involve additional capital expenditure of 
about £470,000, adding to the annual capital charges on the cost of 
reconstruction a sum of about £32,250. 


New Zealand.—WELLINcToN.—The О.С. has adopted 
recommendations of its electrical engineer with regard to the 
extension of the electrical tramways to Island Bay, Brooklyn, and 
Kilbirnie, and will apply for an order authorising the construction 
of these lines. | 

The Finanoe Committee recently submitted the following state- 

ment regarding the first seven months’ working of the tramways :— 
Total receipts to January 31st, £25,130; working expenditure, 
£20,698; interest, £6,169 ; sinking fund, £1,517; net deficiency, 
£1,146. The sam of £2,108 is placed to revenue for goods in 
stock. 
AUCELAND.—The Finance and Legal Committee of the C.C. 
reported recently that the local auditor had recommended a claim 
onthetramways company forthe Council's percentage of the profit 
(£1,700) made in 1902, and on the sum of £5,000 set aside, out of 
the profits in 1903, to depreciation. This was adopted. 

KARBROBI.— The B.O., with a view to securing better communication 
with Wellington, has accepted a scheme for the introduction of the 
Lombard-Guerin system of electrical "buses. The scheme, which 
included the lighting of the borough by electricity, and the 
widening of the main roads, is estimated to cost £24,000. 


Paisley.—Several complaints have been made to the 
T.C. in regard to the inconvenience caused to passengers in con- 
nection with the present stopping place of the Glasgow cars and 
the starting place of the Paisley cars, and it is proposed to hold a 
conference between representatives of the different tramway systems 
on the subject. | 


Partick.— Negotiations have been re-opened with the 
Glasgow T.C. with regard to the lowering of the level of the 


. Dumbarton Road to allow of top-covered cars travelling through the 


burgh. 


Pontypridd.— The Council has approached Rhondda 
U.D.C. with regard to through traffic on the electric tramways 
between Hafod and Porth, and on to the Upper Rhondda. 


Poole.—At the meeting of the Т.С. on Friday, it was 
decided to apply for a Joan of £50,000 for the payment of its 
share of the purchase money of the Poole and District Light Railway. 
A similar sum will also have to be borrowed by Branksome U.D.C., 
and tbe undertaking will become tbe joint property of the two 
Councils. | 

On Friday last week, the final award was communicated to the 
authorities concerned by Mr. Justice Lawrence, Не apportioned 
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the award as follows :—£108,000 in of the value of the 
Poole undertaking ; £4,000 in respect of the other rights to be 
acquired by the Bournemonth Corporation. Of the first-mentioned 
sum, £8,000 is for the value of the rolling stock, plant, &c., which 
will have to be paid for by the Bournemouth Corporation; the 
balance E100, 000— bas to be met, in equal proportions, by the 
Poole and Branksome Councils. | | 


Shanghai—The Municipal Council has decided to 
inquire into the question of overhead wires with a view to ascer- 
taining, for the information of the public, that every reasonable 
precaution is eee observed for the protection of life in the public 
nce in on with the electric tramways to be introduced 

ere. 


The Council concurs in the view that the cost of removal of the 
world-famed Siccawei Observatory, if necessitated by tbe construc- 


tion of а tramway system, should properly be borne in part by the 
ndian Engineering. 


Municipalities concerned.— 7: 


Snowdonia.—The Light Railway Commissioners, at 
Carnarvon on Saturday, granted the application of the Portmadoo, 
Beddgelert and South Snowdon Railway Оо. for the conversion of 
two sections of their scheme into a light railway. 


Taunton.—A Committee of the T.C. has reported that 


the six months’ period for the experimenting as to the best method 
of roadway for the tram track has nearly expired, and next month 


а report upon the question will be submitted. The tramway com- 


pany has agreed to run smal! cars, во as to lessen the noise, 


The Paris Metropolitan Railway.—The total receipts 


of the Paris Metropolitan Railway during 1904, when the average 
length of the track worked was 16 miles, amounted to £826,492, as 
compared with £705,308 in the previous year, when 143 miles were 
in operation. The percentage of working expenses to gross receipts 
has been as follows in the past four years, the figures also showing 
the percentage on including the obligatory payments made to the 
municipal authorities :— 


Percentage of working expenses 
to gross revenue, 
Including municpal 


Ordinary. ayments. 
1901 .. ш 4746 7966 
1902 ... - da 41:48 74°04 
1909 ... 885 "Y s охе 42 64 74:93 
1904 wee #00 #00 41'89 7418 : 


The percentage in January and February of the present year was 
39118 and 71°59, with the city charges included. The line from 
Oourcelles to Ménimoutant, which was partially opened to traffic 
last October, was entirely thrown open on January 25th. It is 
expected that the city authorities will shortly hand over the 
southern ring line to the company, which will at once proceed with 
the equipment. The line, which will be ready for traffic by the end 
of the year, will bring the total length up to 26 miles, and thus 
complete the first network. As the share capital of £3,000,000 
has now been entirely paid up, the company will then be able to 
issue bonds for dealing with the second network comprised in the 
original scheme, | | 
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TELEGRAPH AND TELEPHONE NOTES. 


Australian Telephones.— It is stated in the Sydney 


Daily Telegraph that telephonic communication has been established 


experimentally between Sydney and Melbourne. In February the 
first connections were made, 
and the Postmaster-General had a conversation from Sydney with 
Mr. Jenvey, the Melbourne chief electrician. When the experi- 


mental work has been thoroughly tested, communication will be 
made available to the public. 


Bulgarian Telegraphs.—The Standard Vienna cor- 
respondent says that a Bulgarian Commission has been spending 
several weeks there studying the Austrian system of wireless tele- 
graphy, with the view of utilising it throughout Bulgaria, especially 
for military purposes on the frontiers. Tne Balgarian Government 
are also endeavouriog to arrive at an agreement with Austria-Hun- 
gary and Turkey for extending the direct telegraphic communica- 
tion already exi between London and Pesth through Sofia to 


Constantinople. Such an agreement would greatly accelerate and. 


simplify the dispatch 


of messages, which at prosent have to pass 
over several systems." : 4 | са 


Competition—as a Municipality Would Like It.— 


At Bournemouth Council meeting recently, the Telephones Com- 
mittee reported the receipt of a letter from the town clerk of 
Glasgow, asking that a strong representation be made by 
municipalities, with the view of securing that the National Tele- 
phone Oo. shall not be allowed to charge lower tariff rates in places 
in which municipalities have established telephones than the rates 
charged by the company in similar areas where there is no com- 
petition, and asking for this Council's co-operation with the corpora- 
tions owning telephones. The town clerk was instructed to reply, 
stating that the Oouncil did not consider it necessary to take any 
action in the direction indicated. 

We have heard a good deal about the necessity of competition to 
break down monopoly; bat the Glasgow Corporation, having 
deliberately entered into competition with the National Telephone 
Oo., now seeks to prohibit the latter from hitting back. We have 


covering an entire distance of 576 miles, 


never heard of a more impudent and shameless demand. The 
Corporation would have the company’s hands tied, in order that 
it may safely punch the latter’s head ! 


Norwich.—Recently the N.T. Co.'s new central battery 
exchange was completed, and a visit of inspection was paid to it, 
the mayor and sheviff and other local dignitaries being present, 
while Bir Outhbert Quilter, Mr. W. E. L. Gaine aud others repre- 
sented the company. "There were S million calls last year. 


Telephones in Japan.—Since its introduction into the 
" Island Empire of the East" some 28 years ago, telephony, like 
all other scientific industries, bas made rapid strides, and the 
servioe now in vogue, although not yet as complete as in England, 
is well on the way to be quite as successful. 

The first line of any length to be completed was between Tokio 
and Atami in 1888, and this was such an unqualified success, that 
telephones afterwards came to be generally used as a mode of 
communication. The next step was when the system was extended 
to Bhisnoka, and then to Osaka, both of which lines were quite 
successful. 

Whilst the Imperial Government recognised the usefulness of the 
new means of communication, it was very undecided as to 
whether tbe business should be left toa private company, or whether 
its development should be carried out by the State; several of the 
officials attached to the Bureau of the Ministry of Communication 
gave the matter serious consideration, and experimented in the 
manufacture of telephones. It was at firet thought desirable to 
leave it to a private company, but in 1890 it waseventually decided 
otherwise, and the Government immediately publishéd the Official 
Telephone Regulations, taking over the whole undertaking and 
working it as part of the telegraph enterprise. After having settled 
the question in this way, the Government at once started the work 
of extension, and in December, 1890, services were opened both 
in and between Tokio and Yokohama. 

For some time afterwards the benefits of the service, as is usual 
with new enterprises, were not appreciated by the publio at large; 
but in 1893, when telephone exchanges were also opened in Kobe 
and Osaka, the service began to commend itself to the merchants 
for use in connection with their business. In 1895 the service was 
patronised to such an extent that over 4,000 applications from 
would-be subscribers were unable to be connected owing to' the 
limita of the accommodation, and, moreover, a number of cities 
presented petitions asking that telephone exchanges might be 
opened in their districts. As а result of this, extensive develop- 
ments were resolved on by the Imperial Government, which, with the 
consent of the Diet, drew up a proposal whereby the sum of 
12,800,000 yen (or in the English equivalent about £1,280,000) was 
applied towards extending the business during the next seven 

ears. In this proposition they contemplated establishing the 

usiness in Kyoto, Nagoya, Sendai and Kumamoto, and completing 
the communication between these towns. The first long-distance 
line was opened in February, 1899, between Tokio and Osaka, and 
included Yokohama and Kyoto. 

To show how the service has progressed since its inauguration, 
the following details and statistics may prove interesting to 


readers :— 


In December, 1890—the commencing year of the Government 
service—there were but two exchange offices and 16 call offices, but 
in 1895 these had been increased to four and 24, while according to 
the most recent returns there are now $1 exchanges and 167 call 
offices. The subscribers in 1890 numbered but 343, which was equal 
to two persons in every 10,000; in 1895 the subscribers had advanced 
to 2,853, which equals 14 in every 10,000, whilst they now number 
over 30,000, or one person out of each 133 of the whole population. 
It must also be remembered that at this time there were still 28,300 
people who had applied to be connected, but the work was not yet 
finished. Turning to the length of the telephonic circuits, in 1890, 
they reached 50 ri (122 miles) with the working lines extending to 
331 ri (807:64 miles); in 1895, 178 ri (43322 miles) and 2,156 ri 
(5,261:64 miles) and at the last return 1,089 ri (2,535 16 miles) and 
43,345 ri (105,761 8 miles). 

With reference to the financial side there was a balance of 2,900 

en (£230) on the wrong side at the end of the first years working, 
but this has been the only occasion on which the receipts have 
fallen short of the expenses. The profit on the workingiof the whole 
undertaking now averages 1,000,000 yen (or £100,000) per annum, 
80 that the course adop'ed by the Government has met with 
remarkable success. 


The Telegraph Cable Export Trade.—Although there 
was а slight improvement in March, the export trade of this country 
in telegraph cables and apparatus connected therewith is in a 
very quiet condition. The March shipments (£45,598), while 
showing an increase of about £18,000 over the same month a year 
ago, bring up the total for the first quarter of the year to only 
£181,335,iwhich contrasts with £243,836 in the corresponding period 
of 1904, and £341,033 in the first quarter of 1903. 


Wireless Telegraphy.— Considerable attention is being 
given by the Admiralty to the subject of establishing wireless tele- 
graphy on the coast in connection with home defence, says the 
Standard. I¢ is sought to secure for the Navy some measure of 
control over all wireless stations, bat, so far, no arrangements have 
been entered into with the Marconi Co. to cede to the Navy ia 
peace time the control of apparatu: and stations. Better means of 
communication is needed between ship and shore, and it is also felt 
that a better organised system of wireless telegraph communica- 
tion between a fortress and a ship below the horizon ought to be 
under naval control. 

(Continued on page 656.) 
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THE CHURCH STRETTON GAS-DRIVEN ELECTRICITY WORKS. 


Ir does not often fall to our . to welcome with open arms 
“our friends the gas enemy ; but it must be admitted that 
in some of its numerous ар сайра, quite outside its debat- 
able merite as an illuminant, gas possesses certain economic 
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Тнв Сновон STRETTON ELECTRICITY WORKS. 


advantages—such as, for instance, in the case of the suction 
producer gas plant here described, which, in combination 
with an electrical plant, forms an ideal installation for а 
small and purely residential district. 

The pretty little village of Church Stretton, nestling as it 
does among the Stret- 
ton Hills, possesses 
many of the qualifica- 
tions which go to make 
an ideal health resort. 
In addition to bracing 
air, mountain scenery 
and the indispensable 
golf links, it possesses 
an equally important 
and necessary adjunct 
to civilisation in ite 
modern electricity 
works, 

The latter is one of 
the few suction-gas 
driven plante, used for 
public electricity sup- 
ply purposes in this 
country, and has been 
designed and erected 
for the Church Stretton 
Electricity Supply Co. 
by Messrs. Drake and 
Gorham, Ltd. The 
advantages of this type 
of plant in such a situa- 
tion as Church Stretton will be. folly apparent from our 
illustration, where the presence of a-smeky factory chimney 
could only be regarded as a blot on the landscape. 

In this case also, we are glad to say that the vibration and 


exhaust troubles, popularly associated with gas engines, are 
absent, thanks to the care taken in dealing with these 
matters. 
The station buildings form а compact block embracing 
engine, producer and 
battery rooms, & coal 
store and suitable office 
accommodation. 
In the engine room 
are installed two 80- 
B. H.P. gas engines, 
supplied by the 
National Gas Engine 
Co., Ltd., of Asbton- 
under-Lyne. The 
engines have a nor- 
mal speed of 200 
r. p. m., and are each 
coupled through a 
14-in. belt drive to a 
50-kw. shunt-wound 
dynamo by Thomas 
Parker, Ltd., Wolverhampton. The engines are pro- 
vided with balanced cranks, and the connecting- rod 
big ends are of the marine type; the fly-wheel ends 
of the crankshafts are carried in outer bearings, 
the fly-wheels being 8 ft. 9 in. in diameter, with belt faces 


80. B. f. P. SOR BEARD Gas BEGINE AND Dynamo. 


18 in.. vide. The engines are further provided with the 


Simms- Bosch system of magneto-electric ignition, and with 


self-starters, for filling the cylinders with gas at a moderate 


pressure when starting up. 
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The two engines are mounted on what is practically a 
floating concrete foundation. The latter, a solid block of 
concrete, rests on a layer of cocoanut fibre, 6 in. thick, which, 
in its turn, rests on the general concrete foundation of the 
engine house. 

The engine foundation is also surrounded on all sides by a 
similar layer of cocoanut fibre, the floor, 
which is elsewhere tiled, being finished 
off above the trench with thin wood 
planking. By this arrangement all 
engine vibrations are most effectually 
isolated, not only from surrounding 
property, but also from the station 
buildings themselves. 

-= Behind each engine, in connection 
with the air inlet valve, is an air-suction 
box containing a straining medium for 
filtering the air drawn into the cylinder. 

Two suction gas producer plants of 
the Dowson type are installed in the 
producer house behind the engine room. 
Our readers are probably familiar with 
the general principle of the suction gas 
producer, which has recently attracted 
so much attention in engineering circles, 
and it will be sufficient to say here that 
each Dowson plant consists of a gas 
generator, surrounded by a water vapor- 
iser, and connected to a scrubber or 
purifer through a water seal in the base 
of the latter. 

The fuel used is anthracite peas, 
the latter being fed into the hopper 
at the top of the gas generator, in 
connection with which also a small 
hand-driven fan is installed for blowing up the fire 
when starting. The steam supply from the vaporiser 
can be varied at will, for altering the composition of the gas 
according to the load on the engine. 

The gas has a calorific value of “about 150 B.Th.U. per 
cb. ft., at 0° C and 760 mm. In practice, the fuel consump- 


tion of a ge-d gas engine served į with} Dowson ‘gas is less | 
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VIEW or EsciNE Room, SHOWING GENERATING PLANT. 


than 1 Ib. of anthracite peas per B.H.P.-hour, and only about 
10 per cent. of the heat energy of the fuel is lost in the 
process of making a cheap engine gas. 

The scrubber consists merely of a chamber contain- 
ing. small coke, with a water sprinkler arranged in 
the top; the water trickling down through the coke, 


cools and cleans the gas in its passage up to the engine 
supply pipe. 

Once the requisite quality of gas is obtained and the 
engine started by means of the hand starter, the gas 
production is maintained at exactly the requisite rate, 
through the suction exercised by the engine. 


Р.Р. “Sration” ТҮРЕ BATTERY. 


An indirect advantage arising from this system of work- 

ing, is that the generator works under а negative presure 
once the engine is started, and the liability of gas leakage is 
consequently avoided. 
W The other advantages of the suction producer plant, due 
to its dispensing with the steam boilers and gas holders, used 
in ‘pressure gas plants and also owing to the small labour 
attached to its use, 
are too well known 
to need а lengthy 
reference. 

In the producer 
house there are also 
installed two large 
cooling-water tanks 
for the cylinder water- 
jackets, and beneath 
a portion of the floor, 
are special silencers 
designed by  Mesers. 
Drake & Gorham, con- 
sisting of acombination 
of the ordinary cast- 
iron expansion box with 
a gravel silencer, and 
having vertical exhaust 
pipes with outlets above 
the buiiding connected 
to them. 

Returning to the 
electrical equipment, 
the Parker dynamos 
are of the four-pole 
type, mounted on ad- 
justable bedplates ; the 
armatures are of the 
slot-bar wound type, 
and the commutators 
are provided with car- 
bon brushes. Each 
machine is constructed for an output of 120 amperes at 
400—420 volts, with a speed of 800 r.p.m. 

A battery of the D.P. Station type, consisting of 230 glass 
cells arranged in tiers, is installed in the battery room; 115 
cells being on each side of the three-wire system on which the 
town distribution is carried out. "This battery is capable of 
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supplying 220 16-c.P. lamps for nine hours without aid 
from the dynamos. 


The connections to the battery are on a somewhat novel 


4»e-asp Or»r.en 


PLAN AND ELEVATION or TATION. 


plan, which was, we believe, originated by Messrs. Drake and 
Gorham. | | 

Instead of the usual motor-driven boosters run in series 
with the dynamo, for charging the battery, the cells are 
connected in parallel with the 420-volt machines, regulating 
switches being .provided for cutting the centre cells in and 
out. The 420-volt supply current will charge a certain 
number of cells, the exact number depending on the state of 
charge of the battery. The remaining cells are charged by 
the motor-generators. By this means the battery, although 
always kept in circuit with the feeders, can still be charged with- 
out interfering in any way with the steadiness of the supply. 
With the battery regulating switches are combined the 
shunt regulating switches of tbe motor-generators. The 
object of this combination is tc keep the mctor-generator 
current constant as the cells are cut in or out of circuit, the 
resistanoe in the shunt, winding being increased, in propor- 
tion, as the number of cells to be charged is decreased, and 
vice versa. A | 

The motor-generator was also supplied by Messrs. Thomas 
Parker, Ltd., and consiste of a 420-volt motor, with a 
charging dynamo coupled to either end; each dynamo has 
an output of 35 amperes, at pressures up to 110 volta, the 
speed of the combined set being 1,400 r.p.m. 


The switchboard was designed and erected by Messrs. 
Drake & Gorham, it contains the necessary switch panels for 
controlling the two generators, outgoing feeders, positive 
and negative batteries and motor-generator, the battery 
charging switchgear being arranged in the centre of the board. 

Jn order to facilitate the balancing of the load on the 
station, several local circnits supplying consumers in the 
immediate vicinity of the station are arranged on the two- 
wire system, and by means of the double-pole change-over 
switches on the switchboard, these circuits can, at the discre- 
tion of the station engineer, be switched in on to either side of 
the three-wire network, so that the usual balancer loses are 
a7oided. 

The distribution is effected by means of four concentric 
feeders. The cables are of the paper-insulated lead-covered 
armoured type. laid direct, Three-core distributors are used, 
the service cables being twin or three-core according to the 
number of lights to be connected, and the network can be 
interconnected or disconnected at various pointe as desired. 
The sub-contractors for the cable work were the Western 
Electric Co. | | 

The station plant is capable of dealing with 6,000 8-C.». 
lighte, allowing for 3,000 being lighted at the same time, and 
we understand that the supply, which is at the rate of 6d. 
per unit, is meeting with considerable success. It may also 
be of interest to note that there is a competitor in the local 
gas company, which supplies the rival illuminant at the rate 
of 58. per thousand cb. ft. Before closing this short descrip- 
tion of a more than usually interesting plant, we should 
specially comment on the compact and cleanly arrangement 
of the latter, as also on the facility with which it can be 
started up. This well-known and valuable characteristic of 
the suction gas producer was demonstrated to us at the time 
of our visit through the courtesy of the engineer-in-charge, 
Mr. G. Payne. 

The fuel used—anthracite peas—costs 19s. per ton at 
the generating station, and we gather that the fuel cost per 
unit sold amounts to 41d. The plant is, of couree, as yet 
lightly loaded, the lamp connections to date numbering 1,053. 

In conclusion, we have to acknowledge our indebtedness to 
Messrs. Drake & Gorham, Ltd., for the facilities afforded 
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to us for the preparation of this article, bearing, as it does, on 
a type of plant which is likely to occupy a prominent place 
in the lighting installations of our smaller townships and 
villages. 
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REVIEWS. 


Electric Furnaces and Their Industrial Applications. By 
Archibald Constable & Co. 


v. WRIGHT. London: 
-~ 1904. Price 88."64. net. 


"If the multiplication of books be any indi- 
cation of interest in a subject, then there 
appears to be—shall we call it a “ boom”? 
—in electrometallurgy just now, at least 
in England. We have recently reviewed,in 
these columns the English edition of Moissan’s 
“ Electric Furnace”; there was published 
not -long ago a new English edition of 
Borchers's** Electric Smelting and Refining“; 
and now we have the book before us which 
may be looked upon as the practical sequel 
to, Moissan’s famous treatise. Truly 
England, to use a now classic phrase, is at 
last waking-up ” !-~ 

~ The present little volume: has, like most 
things in this world, both merits and 
faults ; possibly the former preponderate. 
We will get over the unpleasant part of 
the business quickly, aud speak first of the 
faults. In a word, the book is too much of 
а compilation—there are too many inverted 
commas &bout—and if the author has 
digested all that he has read and knows, 
and doubtless he has, his presentation of 
the subject does not possess that unity which 
filtration through the individual personality 
of an author's brain should give to a book 
of' this kind before it can be a complete 
success. We find, for example, too many 
descriptions ‘of impoasible inventions which, 
on the face of them, have evidently never 
seen more light than they can get in the 
Patent Office, and are certainly not in actual 
use. It is of the utmost importance to use 
the ;geverest. possible discrimination when 
writing a bock descriptive of some phase 
of engineering, and no process or apparatus 
should be described unless it is of historical 
importance, is in actual practical or at least 
experimental use, or in the view of the writer, 
presents some real novelty of value. 
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SWITCHBOARD AND Moror-GENERATOR. 


CHURCH STRETTON : 


Having said во much, we may proceed to the more 


gracious task of praise. Mr. Wright has collected together, 
and on the whole arranged well, in a very small compass, 
any amount of scattered information bearing on all the varied 
uses to which the electric furnace has been put. 


We feel 


sure that this book will prove extremely useful to the up-to- 
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date metallurgist who 
is anxious to discover 
what is being done 
on the most modern 
side of his art, and 
to act accordingly, as 
well as to the enter- 
prising electrical engi- 
neer desirous of en-: 
larging the sphere of 
influence of his special 
product, the electric 
current. 

The descriptive вес- 
tions of the book are. 
very clearly written, 
and quite easy to 
follow and appreciate. 
Unfortunately, we can- 
not say the same of 
the illustrations; in 
some of these the 
lettering is so in- 
distinct as to be quite * 
illegible, although, of 
course, that is not the 
fault of the author. 
More illustrations 
might have been added 
with advantage; for 
example, surely des- 
criptions of important 
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steel-furnaoes like the Keller or Kjellin — to quote stray 
instanoes—should have. been accompanied by illustrations. 
The book has not been carefully revised; there are several 
glaring errors in the text, and we have noticed some omis- 
sions from the index. An index is more or less useless 
unless absolutely complete. 

The introductory chapter is mainly historical and general, 
and it contains a very good section on Classification, which 
would, perhaps, have been more in place on р. 1. There 
follow chapters on arc-furnaces and resistance-furnaces, the 
latter monopolised chiefly by the very important Acheson 
group of furnaces, in which are made carborundum, siloxi- 
con (a valuable refractory substance that has not yet at- 
tracted the attention it deserves), and, above all, artificial 
graphite. Incidentally we are told that the Taylor furnaces 
at Penn Yan, for the manufacture of carbon bisulphide, 
are tbe largest electric furnaces in use in the world; 
they are 41 ft. in height, 46 ft. in diameter.  Sec- 
tion IV. is monopolised by calcium carbide, about 
which so much jin been said that there is 
very little new to draw attention to here. Subsequent 
chapters deal with the manufacture of phosphorus and glass, 
although we are not informed to what extent the latter very 
interesting application has come into actual use. In the 
chapter on ** Electrolytic Furnace Processes," the manufacture 
of aluminium and thealkali metals is described, and the section 
is brought up to date by an account of the Swinburne- 
Ashcroft process, We find here, however, little that has not 
appeared elsewhere, although it is, no doubt, handy to have 
all such information collected together in a form convenient 
for reference. The section on laboratary furnaces, compiled 
chiefly from the writings of Hutton, Howe, Moissan and 
others, will be found decidedly useful, and should stimulate 
the use of the electric furnace as an instrument of research. 
The treatment of the important question of efficiency is 
somewhat meagre; it is chiefly based on papers read by 
Prof. Richards and Mr. Fitzgerald before the American 
Electrochemical (which the author persistently spells 
incorrectly) Society, and that of M. Gin before the Bunsen 
Gesellschaft (which, in one place, is styled the Electro- 
Chemical Society of Cologne!). The chapter is not very 
satisfying or useful as it stands. Mr. Wright would have 
done well to expand it and treat the whole subject in a really 
comprehensive manner. 

e production ef iron and steel in the electric furnace 
is now attracting # much attention that the chapter on 
this subject is sure to be read with interest. It is a pity 
that the very exhaustive and valuable report of the Com- 
mission recently sent to Europe by the Canadian Govern- 
ment was not published before Mr. Wright’s hook, so that 
he could have embodied some of the results and opinions of 
the Commission. 
tions estimated by the Commission are considerably more 
favourable to electric smelting than those Mr. Wright was 
justified im quoting. For example, the author (following 
Mr. Keller’s paper before the Iron and Steel Institute) gives 
£8 12s. as the probable cost of production of 1 ton of steel 
by the Kjellin method, whereas this has now been reduced 
to £7 2s. Again, the energy required per ton of steel by 
the Keller process is given by Mr. Wright as 3,800 H.P.- 
hours (that was in 1901). Mr. С, E. Brown, the electrical 
engineer to the Commission, found the consumption to be 
only 1,095 KH. P.-hours—thus rapidly is electric smelting 
developing its commercial possibilities. There seems to be 
not the shadow of a doubt in the minds of those who 
have made a study of the subject as to the future 
of electric smelting in its application to the highest grades 
of steel. “Steel equal in all respects to the best 
Sheffield crucible steel can be produced by the Kjellin, 
Héroult, or Keller processes,” reports Mr. Harbord, 
“at а сові considerably less than the cost of producing a 
high-class crucible steel." The case of structural steel is 
different, because the manufacture of that would involve 
guccessful competition with processes brought to the pitch of 
perfection which those of Siemens and Bessemer have now 
reached. As regards pig-iron, the question merely resolves 
iteelf into one of comparative coste of water-power and fuel. 
With electric energy costing about 42s. per E.H.P.-year, and 
coke at 298, per ton, the electric furnace can hope to com- 
pete with the blast furnace, and Dr. Haanel tells us that at 


Some of the costs and energy consump- 


places like Chats Falla and other localities in Ontario and 
Quebec there are sound reasons for believing that the electric 
smelting of pig-iron will actually establish itself as an 
industry. In the meantime, books like Mr. Wright's serve 
the useful purpose of reminding people of what remarkable 
things the electric furnace has actually accomplished in the 
short time that has passed since its introduction as а com- 
mercial apparatus, and this will the more easily allow them 
to imagine the wonderful possibilities which the future has 
yet in store for it. 


Petrol Motors and Motor-Cars. 
Designers and Draughtsmen. 
A.M.I.M.E. London: Longmans, Green & Co. 
net. 


A handbook for Engineers, 
By T. HYLER WHITE, 
48. 6d. 


* Although many works,” remarks the author in his 
preface, ** exist on the subject of internal combustion engines 
which contain practically all that is known about them, it 
is thought that there is no book written entirely from the 
designer’s point of view." His object has consequently 
been to provide designers and draughtsmen with reliable 
formule and information in a readily accessible form. In 
the first part the petrol motor and its various components 
and accessories are dealt with; while there will be many 
who disagree with the author's views on the question of 
horizontal or vertical engines for automobile use, he gives a 
good deal of useful information with regard to the subject of 
cylinder design, valves, carburetters, ignition, &c. At the 
same time we are rather afraid that the designer of motor- 


. cars who takes up the work will not find it altogether 


answer all his requirements. Say, for instance, that informa- 
tion as to the design and dimensions of a small centrifugal 
governor is required, one would naturally expect to find this 
in Mr. Hyler White’s book ; but the author confines himself 
to the statement that the actual design of the governor 
may be left to individual judgement.” Other subjects 
which are conspicuous by their absence, and which we 
consider should certainly find a place in a work of this kind, 
relate to methods of timing the ignition, the diameters of 
inlet and exhaust pipes, and the correct form of cams for 
operating the valves, while a method of testing the horse- 
power of petrol motors might with advantage have been 
included. A similar remark may be made with regard 
to the second part of the work; that is to say, while the 
information given is exceedingly useful and practical so far 
as it goes, it is not sufficiently wide in its scope to thoroughly 
meet the object the author had in view. The subject of 
gear wheels is exhaustively treated, but when it comes to the 
question of designing a change-speed gear, we think the 
reader would have been greatly assisted had the dimensions 
of the parts of a gear box of any standard car been given. 
Seeing that the author himeelf states that driving chains of 
the block type are not now much employed, it is difficult to see 
why so much space should have been devoted to the formula 
for designing block chains, We believe, too, that some of 
the dimensions of chains given are not strictly correct— 
that is to say, they relate to chains of a certain pitch, and 
not to chains in general. Ball bearings, brakes, carriage 
springs, all come in for brief treatment, but in this section 
we note the omission of any information as to designing 
steering and differential gears and axles. The book extends 
to about 180 pages, and of these no less than a third is 
devoted to an appendix, in which are given a series of tables. 
As these, however, are mostly to be found in any engineer’s 
pocket-book, we think that they might well have been 
omitted, and the space utilised for some formule with 
regard to the design of the parts to which we have drawn 
attention. Тһе author's views are not in some cases in 
accord with what may be termed the present fashion in 
motor-car design; but whatever may be the ultimate outcome 
of the horizontal and vertical engine question, or even that 
of chain and chainless transmission, we hardly think that 
the belt drive will ever again become popular. 

Taking Mr. Hyler White’s book as a whole, while it does 
not cover the subject so thoroughly as we had expected, we 
can commend it as containing much that will be found useful 
by motor-oar designers. ) | 
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Chemical Statics and Dynamics, Including the Theories of 
Chemical Change, Catalysis and Explosions, By J. W. 
MELLOR, D.Sc., B.Sc, London: Longmans, Green & Co. 
1904. Price 7s. 6d. 


This is the third volume to be published of the “ Text- 
Books of Physical Chemistry,” which the publishers are now 
issuing under the general editorship of Sir William Ramsay. 
It is a volume of 500 odd pages, divided into 14 chapters, 

the subjects dealt with being, according to the table of 
contents, homogeneous chemical reactions, homogeneous 
side reactions, homogeneous opposing reactions, homo- 
geneous consecutive reactions, the beginning of a 
chemical reaction, heterogeneous reactions, equilibrium 
and dissociation, electrolytic dissociation, catalysia and 
theory of chemical change, fermentation, the influence 
of temperature on chemical reactions, the influence of 
pressure on chemical reactions and explosions. It will be 
seen that with the exception of the chapter treating of 
electrolytic dissociation, the contents cf the present volume 
lie somewhat outside our purview, except in so far as the 
general phenomena of physical chemistry have an electrical 
aspect; and the chapter in question appears a trifle 
unexpectedly in Dr. Mellor’s book, in view of the recent 
volume devoted to electro-chemistry, the appearance of 
which has already been noticed in the ELECTRICAL REVIEW. 
As a whole the volume is a most satisfactory one, the 
various theories, or hypotheses, with which the atmosphere 
of theoretical chemistry is well-nigh saturated being pre- 
sented in a distinctly lucid fashion ; and so the student can 
make his choice among them—if, indeed, he were not better 
advised to wait patiently until the masters have made up 
their minds. Dr. Mellor has an easy and pleasant way of 
writing, which makes his meaning quickly apparent, and 
thus he materially assists the reader to struggle with the 
complexities of the subject. We wish, however, the author 
would not adopt the unpleasant habit of converting the 
names of chemical elements into adjectives, 


TELEGRAPH AND TELEPHONE NOTES: 


(Continued from page 650.) 
Telegraphic Interruptions and Repairs :— 

CABLES, INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No. 1) ee ee Б ee Aug. 26, 1901 . ee 
Dominioa- Martinique oe өө өе m May 7,1909 |. ee 
8t Lucis-Martinique .. ee ee oe ee May 7, 1908 эө oe 
Oayenne-Pinheiro ее өе ee ° Aug. 18, 1908 .. oe 

Issa (Temen) Camaran ee А ee Oct, 22, 1 ee oe 
Tarifa- gier ee es ee Jan 18, 1904 e . 
Closed Pert Arihur. aki ee ee Feb 9, 1904 eo T 

Port Arthar-Chifa .. ar. 9, 1304 
Jamaica-Oolon ee ее е Јап. 5, 19065 ee ә 
Martinique-Paramaribo ee April 2, 1905 ks 
Medan Olehleh .. oe .. April 8, 1905 . April 14 
Pernambuco- Para os eo ee . April 6, 1905 .. #9 
Maranham-Ceara.. T vs өө ee „. April 6,1905 .. 

LANDLINES, 

Puerto-Barrios .. ee ee ee ee ee July 98, 1902 ee ee 
Kertch-Soutehoum ° .. Sept. 27,1904 .. T 


Bhamo route beyond Tali 


Newfoundland—all places in the interior. — . Feb. 10,1905 .. 


The Telephone Agreement.—In a report on this 
subject the L. C. O. Parliamentary Committee has expressed its 
regret that, having regard to the representations made by the 
Oouncil and other authorities, opportunity has not been taken to 
revise the scale of charges contained in the London agreement of 
1901, particularly as the rate fixed for unlimited user in the pro- 
vinces is from £5 to £10, as compared with a rate of £17 for the 
London area. The Committee recommends that the maximum rate 
fixed by the agreement of 1901 between the Postmaster-General 
and the National Telephone Co. sbould be reduced ; that Olause 4 (1) 
of the new agreement be amended so as to make it clear that no 
addition shall be made to the value of items other than “plant” of 
the company's undertaking in respect of compulsory purchase; and 
that the Committee be authorised to endeavour to obtain such 
„ of the proposed terms of purchase as may be 

esirable. 


“Mercury Hammer" in Air Pumps.—aAt a recent 
meeting of the Société Francaise de Physique, M. Berlemont 
described a simple arrangement which he has adopted in mercury air 
pumps ío prevent the constant breakage of the glass tubes by tbe 
bammering impact of the liquid when the vacuum becomes suff- 
ciently high. At the spot where the blow is usually felt, he inserta 
a piece of platinum tube, about 8 in. long, fusing it to the glass 
tabes of the apparatus at either end. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria.—The Municipal Authorities of Górz are about 
to invite tenders for the construction of about 54 kilometres of 
electric tramways in the town. ` 


Austria,—Tenders are about to be invited by the 
Municipal Authorities of Debaut-les-Lienz (Tyrol) for the establish- 
ment of a central electric lighting station in tbe town. 


Bolton.—April 27th. Stores for the e'ectricity depart- 
ment. See “Official Notices” April 14th. 


Bournemouth.—April 29th. Feeder cables, troughing, 
excavation, &o., for the Christchurch tramways extension; also 11 
electric cara. Bee “Official Notices” April 14th. 


Cork.—The Cork Electric Tramways & Lighting Oo. 
invites tenders for whitewood casing and capping. 


Dablin.— May 15th. The Dublin Port and Docks Board 
is prepared to receive tenders for an electric generating station. 
Apply to Mr. Jobn P. Griffith, M. Inst. C. E., East Wall, Dublin, for 
specifications &c., (deposit £5). 


Edinburgh.—May 8th. Water-tube boilers for the elec- 
tricity works. Bee “ Official Notices” April 14th. 


France.—May 14th, Tenders are being invited until 
May 14tb, by tbe municipal authorities of Dax (Landes) for the 
concession for the electric lighting of the town during a od of 
35 years. Tenders are to be sent to La Mairie de Dax des), 
whence particulars can be obtained. 


France.— May 15th. The Governor General of French 
West Africa, at Dakar (Benegal), is inviting tenders for the establish- 
ment of a central electricity station in the town, and for the 
construction of au electrio tramway. 


Falham.—April 26th. Condenser piping ; steel roof 
and bunker work; coal conveying apparatus for the Electricity 
Department. See “ Official Notices April 14th. 


Govan.—April 25th. Stores for the electricity depart- 
ment, See “ Official Notices” April 14th. 


Johannesburg.—April 27th. Switchboards and auces- 
sories for the new direct and alternating current power station. Bee 
" Official Notices " March 31st. 


Johannesburg.—May 7th. Tramway poles, feeder 
pillare overhead material, telescopic ladaers, motor tower wagon, 
. Bee “ Official Notices” March 17th. 


Lower Bebington.—April 24th. The U.D.O. invites 
tenders for the electric installation for Fire Brigade Alarm in New 
Ferry. Surveyor, Public Offices. 


Portsmouth.— May Ist. Tramway stores for the 
Corporatien. Вее Official Notices” April 14th. 


Rosario.—July 31st. The Review of the River Plate 
says that one of the alterations in the new electric tramways 
specification is the date for sending in tenders, which is now to be 


July 3186. 


Stockport.—April 26th. Опе 500-xw. steam-driven 
generator. Bee "Official Notices” April 7th. 


Wallasey.—April 27th. Stores for the electricity depart- 
ment. See Official Notices April 14th. 


- Wimbledon.—April 28th.  1,000-kw.  steam-driven 
turbo-alternator with condensing plant, switchgear and pipework. 


. Bee Official Notices April 7th. 


— — 


OLOSED. 


Lanarkshire.—Messrs. Thermit, Ltd., have obtained the 
contract for welding rails on the Lanarkshire Tramway Co.'s 
extension to Larkhall. 


Lancaster.—The Т.С. has accepted the tender of the 


British Westinghouse Electric & Manufacturing Co., Ltd., for the 
supply of two tramcars. 


Lowestoft.—The T.C. has accepted the tender of Меввга, 
Babcock & Wilcox, Ltd., for the supply ef a boiler with super- 
heater for the Electricity Works, at 21,337, and that of Messrs. 
Dennis & Co., for cables. 
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Peterborongh.—The Т.О. has accepted the tender of 
Messrs. Lee & Hunt, of Nottingham, for the supply of workshop 
tools for the Electricity Works, at £266 4s. 


Stoke Newington.—The B.C. has received the following 
tenders :— i 
‚ Sud-Station Plant.—Twenty-two tenders, the six lowest being :— 

General Electric Oo., Ltd., £1,924 14s,; Frank Suter & Co., Ltd., 
£1,996 ; Fuller, Wenström, Ltd., £2,039 ; British Thomson-Houston 
Co., Ltd., £2,069; Bruce Peebles & Oo., Ltd. (accepted), £2,086 ; 
British Thomson-Houston Co., Ltd. (alternative), £2,121. 

Switchboards,—Niueteen tenders, the five lowest being :— 
Ferranti, Ltd. ( ted with additions involving the increase of 
the tender to £1,070 10s. Similar additions would be necessary to 
the other schemes and tenders), £947 10s.; Electrical Trades 
Supply, Ltd., £1,002 3s.; Crompton & Oo., Ltd., £1,008; Foxcroft 
and Duncan, £1,034 109.; Nalder Bros. & Thompson, £1,128 10. 

Storage Batiery.—Twelve tenders, the lowest (the Electrical 
Power Storage Co., at £998 10s., with £68 for annual maintenance), 
being accepted. | 

Cables.—Nine tenders, the lowest (W. T. Henley's Telegraph 
Works Co., Ltd., at £10,133 140. 7d., and maintenance 14 per cent. 
рег annum for four years after the first year, maintenance during 
the first year being free), being accepted. 


Sunderland.—The Т.С. on 12th inst. adopted the 
Electricity Committee's recommendation that the tender of the 
Phoenix Dynamo Manufacturing Co. be accepted for motor- 
generators; also that, subject to the sanction of the L.G.B. being 
obtained for leave to borrow the requisite amount, the tender of the 
Electrical Co., of London, be accepted for the supply of a steam 
alternator for Hylton Road station; and that tbe tender of the 
Vacuum Oil Co., Ltd., for oils for 12 months be accepted. 


Yarmouth.—The T.C. has accepted the following 
78 in connection with the extension of plant at the Electricity 
OIES:— 
Messrs. Willans & Robinson, Mather & Platt alternator £2,358 
Messrs. Babcock & Wilcox, Ltd., boiler  .. ae k 1,500 


Messrs. G. & J. Weir, Ltd., condensing plant . 1,400 
British Insulated & Helsby Cables, Ltd., cables .. We 912 


FORTHOOMING EVENTS. 


Thursday, April 27th.—At 7.80. Leeds Association of Engineers. Discussion. 
At8 p.m. Institution of Electrical Engineers. Discussion of Mr. B. J. 
Arnold's address to the Joint Meeting at St. Louis On the 
Problem of the Alternate-Current Motor Applied to Traction.” 
Mr. F. Creedy “ The Alternate-Current Series Motor.” 
Saturday, April 99th.—Association of Engineers-in-Charge. Bohemian Concert, 
Monday, May 1st.—At 7.90. Society of Engineers. Meeting. 


THE POWER ABSORBED BY AIR PUMPS. 


AIB pumps and, indeed, condensing plant generally, receive far too 
little attention. Some consideration has been directed to the 
question by the demands of the steam turbine for better vacuum. 
High vacua have been condemned as requiring too much power to 
obtain them as conipared with lower ‘vacua, but this can only be 
seriously the case when the amount of air to be disposed of is unduly 
increased by excessive air leakage. An air pump of large size re- 
quires no more power to drive it than does a small pump, save only 
as regards its own friction. When working on an idle condenser, 
that is, one into which no further air or vapour is admitted, the air 
pump soon arrives at & point where no power is absorbed except by 
friction. The action of an air pump may be studied in this respect. 
Assuming the ordinary type, all the between the bucket 
aud the delivery valve is filled with water. When the bucket 
descends there is therefore generated above it and below the 
delivery valve a vacuum which is as perfect as it can be made in 
the presence of the water, which will fill the vacuum space with 
vapour at such a pressure as co nds with the temperature of 
the water. If the bucket begins to return, it does not compress 
this vapour as might casually be expected, for, as soon as the space 
is reduced in volume, the vapour, if compressed, will become 
hotter than the water and will condense without change of pres- 
sure. This vacuum existing above the bueket, however, the 
bucket, continuing to descend, pushes the air and vapour in the 
condenser into a smaller volume, and their pressure being raised, a 
portion is compelled to pass through the valve of the bucket, so 
that the preseure on the two sides of the bucket is equalised. When 
now the bucket makes an upstroke there is both air and vapour 
resent to suffer compression, and though the vapour may disappear 
condensation into the water seal, the air will be compressed until 
its volame is small and its pressure is equal to that of the atmosphere. 
It will then commence to escape through the delivery valve, and the 
whole of it will escape because the water seal on the top of the 
bucket is filling all the clearance space. The bucket at this point 
has on one face the condenser pressure, and on the other the pressure 
of the atmosphere. If it be assumed that the pump has a stroke of 
one foot and the air occupies a length of half-an-inch of the pum 
barrel at the moment when discharge commences, then the wo 
absorbed by the pump will be equal to that whioh would be 


given ont by an air motor admitting air for half-an-inch of 
the stroke of a piston of the given diameter, and expanding 
24 times. Owing to the presence of so much water, the expan- 
sion may probably, with close approximation to accuracy, be 
assumed to be isothermal, so that the mean pressure would be 


Р=РХ 1 + hyp. em where в is the ratio of expansion'or 24 


in the assumed instance, and р is the initial pressure, or for air pumps 
147 lb.; р = mean pressure throughout the stroke. Obviously 
where в is large, as it always should be, the value of р becomes very 
trifling. The net pressure against the pump bucket is, of course, 
less, being р — y, where y is the pressure in the condenser. In 
good tight work the ratio of the bucket stroke performed against the 
atmospheric pressure should be very little. It is lengthened some- 
what byithe amount of water to be discharged, especially in the case of 
jet condensers, but with surface condensers the water is small in 
quantity, and the air is simply that which gets in by leakage. This 
ought to be nil at high pressure glands, for they rarely have less 
than atmospheric pressure on the steam side. Low pressure glands 
are always cool, and sbould be fitted with fibrous packing and not 
wholly with metallic age „. Then if all vacuous pipes and 
vessels are well painted and all pipe joints made with good soft 
rubber rings there should be no leakage, and the air pump duty 


will be minimised and the power it absorbs will be simply that due 


to friction. 

The use of a collecting jet of steam and a supplementary 
condenser to compel the flow of air from а high vacuum con- 
denser into an air pump enables a small pump to do what an 
otherwise large pump would alone perform, and the supplementary 
jet enables pump friction to be reduced correspondingly with 
reduction of the pump diameter. But the supplementary jet will 
not reduce the amount of work to be done in impelling the air into 
the atmosphere. This work will always be the same, whatever the 
Biz» of pump, for it will remain always a function of the volume or 
weight of air to be expelled, and no internal colleoting jet can 
affect this quantity. | 

Within reason, therefore, there is no serious loss from large 
pumps as such, but there always is the danger that the good vacuum 
that can be pumped up by a large pump may lead to a neglect of 
leaks that would render their presence more obvious were the air 
pump smaller. 

Thus it is that the test of a good vacuum is not so much the 
reading of the vacuum gauge as tbe length of time the vacuum will 
remain unimpaired when the machinery is stopped, for it is then 
that the air leakages make themselves more clearly apparent. 

This is a test that should be regularly made, for if this test is 
satisfactory, the power and speed of the air pumpscan be reduced 
to something approximating to tbat proper to the temperature of 
the condenser to which the degree of vacuum will also approximate s 


——— 


NOTES. 


A New Electrical Engineering Society. — For some 
considerable time past there has been a strong feeling on the part 
of the electrical engineers in the Post Office service that the great 
developments in every branch of telegraph and telephone engineer- 
ing, and the increasing responsibilities of their position, justified 
the formation of a new organisation which would enable them, by 


- the exchange of opinions on matters of interest, to keep abreast of 


the rapid progress in various directions; and also to remain in 
touch with their colleagues, scattered, as they are, over the whole of 
the British Isles. Until recently, however, it was not possible to 
pursue the matter satitfactorily, owing primarily to the heavy 
demands on the timeand energy of the staff, which were necessitated 
by the establishment of the Post Office Telephone Exchange 
System in the:Metropolis; but now that the pressure has relaxed to 
some extent, further attention bas been devoted to the subject, and 
as & result & conference was held on Saturday, the 8th inst., in 
London, for the purpose of arriving at а decision. The conference, 
which was attended by considerably over 100 engineers, included 
the great majority of officers stationed within the Metropolitan area, 
and also delegates from the Pcst Office engineering districts in 
England, Wales, Scotland, and Ireland, and the latter, representing 
a staff of more than 200 engineers, received a very hearty 
welcome. from their London confrères. The importance of the 
occasion was very fully emphasised by the various speakers, and 
appreciated by their hearers, and after a lengthy discussion it was 
unanimously resolved to form a definite organisation, having for ite 
title " The Society of Post Office Engineers"; it was decided 
that the administration of the affairs of the Society should be vested 
in the hands of a president, vice-president, treasurer, secretary and 
a Council of eight members. e following officers were then 
elected, viz, president, Mr. D. Н. Kennedy, A.M.LE.E., 
London ; vice-president, Mr. P. Jarvis, Sunderland; treasurer, Mr. 
J. M. Crawford, London; secretary, Mr. J. W. Atkinson, 45, 
Arbuthnot Road, New Cross, London, S. E. Arrangements were also 
made for the election of the Council at an early date, and a Sub- 
Committee, comprising the officers and five other engineers, was 
appointed to draft the rules of the Society on lines indicated by the 
conference. The preliminary arrangements will be completed in 
the course of the next few months, and it is anticipated that by the 
preparation of programmes of lectures and papers and in other 
ways the Society will be of material) assistance in promoting the 
interests of the members. 
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Institution Dinners. — On Thursday last the stu- 
dents of tbe Institution of Civil Engineers held tbeir thirtieth 
annual dinner at the Trocadero Restaurant, aud it proved a very 
pleasant function indeed. Amongst the gueets were Dr. Tadsbery 
55 of the Institution), and Messrs. J. Swinburne, R. Elliott 

per, G. N. Abernethy, and R. St. George Moore. Sir 
Guilford Molesworth, K. C. I. E., was in the chair, and proposed 
the health of the King- Emperor,“ after the fashion of an 
old Anglo-Indian and a lover of the Empire. The Institution, 
the Secretaries of the Institution, and Oar Guests" truly an 
omnibus toast, was proposed by Mr. J. W. M. Topley, one of 
the students, who began by throwing upon Mr. H. E. Steinberg, 
their hon. secretary, the whole of the credit due for the excellent 
arrangements made for the dinner. Remarking that it appeared to 
be usual, in proposing this toast, to dilate upon something entirely 
irrelevant, he proceeded to discuss the typical Student. When he 
left college he thought that the worst of the work was over, but 
would find that this was really the easiest; the most valuable 
qualities were exactly those which it was most difficult to acquire. 
Technical knowledge was not the end, but only a means to an end, 
and administrative ability was of far more value. 

Bir Gailford Molesworth, in reply, said that he had been con- 
nected with the Institution for more than half a century. The 
adoption of the “ Student" class had been of immense benefit to 
both the Institution and the profession. 'There were now over 
1,200 studenta, of whom 300 had entered during the present session. 
Fifty years ago, engineers had many difficulties to contend with ; 
enormous progress had been made in the interval. What would 
happen in the next 50 years? Most of them perhaps looked upon 
him as a Pocket- book engineer, but he would warn them against 
“that mischievous book"! They ought to master the principles 
underlying formule, instead of using them indiscriminately. Most 
formule used in practice were largely empirical, and, like type 
drawings, should be used with discretion and common sense. 

In proposing “ The Students,” Mr. James Swinburne said that 
they were ambitious in youth, but as they grew older and less 
self-satisfied their personal ambition gave way to ambition on behalf 
of their fellows. The prosperity of the last half-century was due to 
engineers; there were engineering giants, like the chairman, in 
those days, who got along without the help of text- books. Later on, 
Adam Bmith's ideas found their way into the heads of politicians, 
and they claimed that the prosperity was due to Free Trade; 
but it was the engineers who made the country, and the 
puc grabbed the credit that was due to engineers. 

e snobbish idea still prevailed that it was infra dig. to work; 
hence engineers were not honoured; but he hoped by-and-by to 
see great changes in this respect. Without wishing to insult his 
hearers, he hoped that one day they would be members of Parlia- 
ment—a reformed Parliament, not a political machine. 

Mr. Н. Steinberg, hon. sec, briefly replied, and ascribed the 
engineers’ effacement to their well-known and excessive modesty. 

During the dinner and toasts a programme of music was performed 
by Farban’s Viennese Band; and afterwards The Follies” 
delighted the guests with their amusing repertoire. There was no 
doubt that the evening was generally enjoyed. 

The anniversary dinner of the Institution of Mechanical Engineers 
was beld on 13th inst. at the Hotel Cecil. The chair was taken by 
the President (Mr. Edward P. Martin, of Leeds). 


Control at a Distance by Electric Waves.— Prof. 
Branly (Comptes Rendus, March 20th) has invented an apparatus for 
producing a series of effects such as explosions, lighting lamps, or 
starting electric motors from a distance by electric oscillations like 
thore used in wireless telegraphy. The succession of effeots is 
variable at will. The distributor consists of an insulated axis, on 
which are mounted metal disks rubbing on brushes and springs for 
the passage of an electric current. The axis is moved by clockwork, 
and each disk is an interrupter corresponding to an operation that 
it starts or stops. There is a wireless telegraph from the distant 
place, which informs the operator what circuit he is about to act 
upon. The coherer used is of the tripod andidisk type, and the 
wireless telegraph Morse apparatus is protected by & metal cage. 


Preparation of Alkali Metals by Electrolysis.—An 
American patent has been taken out by Mesers. Baker and Burwell, 
for a process of obtaining alkali metals in the following way. An 
alkali salt is electrolysed with & mercury cathode, so as to produce 
an amalgam. The amalgam is heated in presence of hydrogen till 
an alkali hydride is formed and the mercury volatilises. The 
mercury is used over again in the electrolytic cell, and the metallic 
hydride is decomposed to yield tbe free metal. 


The Year's Fires in London.—The chief officer of 
the London Fire Brigade has just issued his annual report, showing 
that in the 12 months under review there were 3,161 fires reported 
in London. Of these 68 are reported as due to defective electric 
circuit, 1 to overheat of electric light, and 1 to electric light coming 
into contact with film. ‘There were 148 fires caused by escape of 
gar, апа 5 by gas explosions, while altogether in connection with 
gas in one form or another no fewer than 405 fires occurred. Two 
fires occurred on the premises of electricians, caused by a swinging 
gas bracket and wax boiling over. There were 6 fives at electric 
lighting works caused as follows:—Defect:va electric circuit, 4; 
overheat of furnace flue, 1; unknown, 1. Four fires occurred to 
electric tramcars on the road, all caused by defective circuits, and 
7 fires on the premises of electrical engineers, which were due to 
the following causes :— Experimenting with chemicals, 1; overheat 
of gas stove, 1; light thrown down, 4; and unknown, 1. 


. Official Receiver, 


Appointment Vacant.—An engineer of large expe- 
rience in the design and manufacture of main central station 
switchgear and controllers, is required. 


Cricket.—The Electrical Trade Unionists (London dis- 
trict) have formed an athletic club under the title of “ Eltradion," the 
name of the official journal of the society; they would like to 
arrange cricket matches with clubs connected with electrical firms 
(25 weak). All communications to be addressed :—Tbomas Grover, 
108, Hall Road, Peckham, S. E. 


International Railway Congress.—At the Inter- 
national Railway Congress, which is to be held at Washington this 
year, the British Government will bs represented by Bir Francis 
Mowatt, Sir Francis Hopwood, Lieut.-Col. H. A. Yorke, aud Messers. 
W. H. Macnamara and W. M. Acworth. i 


Max Margowski.—A further sitting of the London 
Bankruptcy Court was held on Monday, before Mr. Registrar Hood, 
to inquire into the history and failure of the Automatic Telephone 
Со. (1903), Ltd, and for the farther examination of Mr. Max Mar- 


- gowski. That gentleman was not present, however, and Mr. H. 


Brougham, Senior Official R-oeiver, said he had been unofficially 
informed that he had left the oountry, but he had no evidence on 
the point. The examination was practically concluded at the pre- 
vious sitting, the adjournment being ordered chiefly to enable Mr. 
Margowski to be re-examined by bis counsel. Mr. E. d. Festing 
volunteered to give evidence, and stated in reply to the Senior 
that he had acted as secretary of the 
compaoy, under the direction of Mr. Max Margowski 
He had acted throughout under the directions of Mr. Margoweki 
whom be believed to be a thoroughly straigh: forward man. In hie 
capacity of liquidator, he drew two cheques for £2,500 and £650 
respectively in favour of Mr. Margoweki who had previously paid 
£3,150 into the same banking account. Witness understood that 
Mr. Margowski claimed £5 000 for out-of-pocket expenses, and that 
this £3,150 was in respect of that claim.— Mr. Frank Dobb, on 
bebalf of shareholders, also examined the witness, and suggested 
that as Mr. Margowski's solicitor was in Court, he might desire to 
make a statement regarding his client. That gentleman, however, 
a that he had no statement to make, and his Honour closed the 
quiry. 


General Electric Со. of America and Japan: Im- 
portant Development.—The General Electric Co. of America, 
who already hava a large connection with Japan and the Orient 
generally, have just completed arrangements with the Tokio 
Electric Oo., Ltd., in order to start a factory in Tokio for the 
manufacture, on a large scale, of the Edi:on incandescent lamps, 
under the American patents, which have been re-issued in the 
Orient by the Japanese Government Patents Offics. In fature, the 
whole of this portion of their manufacturing business and Oriental 
markets will be conducted in Tokio. А considerable amount of 
American capital is to be put into the enterprise and the business 
largely developed. The Japanese portion of the company will 
remain entirely under Japanese control. 


. Lightning.—On Sunday afternoon St. Mathias Church, 
Richmond Hill, was struck by lightning, which followed the electric 
light wiring, destroyed the switchboard and broke many incan- 
descent lamps. 


Glasgow Tramways.—The Tramways Committee of 
the T.C. has refused to reduce the price at which energy is supplied 
to the electricity department of the Corporation from 14. to 2d. per 
unit. Ooplawhill car works are to be extended. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 

technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErnzorBICAL R/ m posted as to their movements. | 


Central Station Engineers.—The Electricity Com- 
mittee of the Pudsey T.C. has recommended the appointment of 
Mr. E. DENTON, of Prescot, as electrical engineer. There were over 
100 candidates. 
` The Hove T.C. on Thursday last week appointed Mr. G. M. HARRIS 
as resident electrical engineer at the Aldrington E.L. Works at a 
salary of £156 par annum. | 

On Saturday last the Manchester Corporation sub-stations depart- 
ment staff presented Mr. G. P. TURNER, sub-station inspector, with 
& marble clock and engraving on the occasion of his iage. The 
presentation was made on behalf of the staff by Mr. E. Bolton, 
the sub-station’s engineer. | 


Tramway Officials.— The Perth T.C. has appointed 
Mr. LaMBERT, the electrical engineer, to be tramway manager as 
well, at a salary of £350. 

At a dinner given to the employés of the old Gorleston and Yar- 
mouth Tramways last week, the late manager, Mr. Groves, was 
presented with a pair of bronzes. Mr. Groves is now in the service 
of the B.E.T. Co., at Croydon. 

Mr. E. Наттон, the newly-appointed tramway engineer at 
Newcastle-on-Tyne, received а warm welcome to that city on April 
12th. To meet him the employé: were entertained in the Oorn 
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Exchange by the Mayor and Mayoress (Alderman and Mrs. Joseph 
В. Ellis). Mr. Евмкёт Harrow, on relinquishing the position of 
manager of the Salford Corporation Tramways, was presented witha 
gold watch by the motormen and conductors, a travelling kit bag from 
the overhead equipment staff, а Chippendale clock by the perma- 
nent way staff, a silver inkstand b «the inspectors, and a spirit 
cabinet by the office staff. 

Tbe Southampton Т.С. has, by 24 votes to 20, appointed Mr. 
STREET, electrical engineer, as tramways manager at an increase of 
£150 per annum on his present sa?! ry. The Tramways Committee 
bad recommended Mr. Yerbur), .eputy manager of the Sheffield 
Oorporation Tramways, for the post, at a salary of £500 per annum, 
rising to £600. There were 50 applicants for the c ffice. 


General.— It is stated in Zndian Engineering that three 
years’ extension of service has been granted to Mr. KIRK, director- 
in-chief of the Indo-European Telegraphs. - 

In consequence of the resignation of Mr. W. F. Нозаоор, resi- 
dent engineer and locomotive superintendent cf the Port Talbot 
Railway and Docks Oo., the following appointments bave been 
made:—Mr. W. CLEAVER to be engineer, Mr. A. Н. Hertz to be 
locomotive superintendent. 

Mr. L. B. BoHLESINGER has been elected chairman of the National 
Electric Construction Co. 

Indian Engineering says that Mr. S. H. О. Нотсніхвох, Director- 
General of Indian Telegraph», has been granted three months’ 
leave from April ist next, Mr. E. Н. LEACEH officiating for him, 
while Mr. F. E. Dempster has taken the latter's plsce as Deputy 
Director-General, his own post of Director, Construction Branch, 
being filled by Mr. O. S. James. 

Mr. T. Commerford Martin tailed on Wednesday on his return 
journey to New York. 


Obituary.—As we briefly announced in our last issue, the 
death took place on 6th inst. at Hailey House, Wallingford, of Mr. 
JOHN VznrTY, J.P., chairman of Veritys, Limited. Mr. Verity, 
who was only 41 years old, had a nervous breakdown in November, 
and went to stay in the Ohilterns for his health. After deriving 
much benefit from the change and rest, he caught a slight cold, which, 
becoming more serious, brought about the end on the date stated. 
In spite of a constitution far from robust, Mr. John Verity possessed 
tireless energy, and he has achieved much in his short life. He was 
educated at the University College School, and after spending four 

ears on the Continent he went to America, where he saw much of 
Мт. Edison at the time when incandescent electric lamps were still 
а laboratory production. Returning to England, he joined the firm 
of B. Verity & Sons, which was originally founded by his grand- 
father in about 1820. The firm were pioneers of the gas industry, 
and in theearly days put down many important gas plants and in- 
stallaticns in different parts of the country. In the early eighties 
this firm was one of the first to recognise the future of electric 
lighting, and is amongst the few firms still existing who exhibited 
at the Crystal Palace Electrical Exhibition in 1882. Boon after- 
wards, upon the death of his uncle, the business came under the 
control of Mr. John Verity, who, from the first, devoted his energies 
to the progress of electrical work. As electric lighting developed, 
Mr. Verity turned his attention to manufacturing electrical material 
upon a large scale, and in 1891 the works which had hitherto been 
at Covent Garden were removed to Aston, near Birmingham. These 
works were further enlarged in 1896, when the manufacture of elec- 
tric motors was commenced, and they were again extended last year 
when the firm commenced the manufacture of motors and dynamos 
of larger sizes. We understand that every detail of organisation 
eame personally before the late Mr. Verity. Recognising the 
future that lay in store for supply undertakings, he was, 
in company with the late Sir John Pender and Sir George 
Elliot, instrumental in forming the Metropolitan Electric 
Supply Co. At the time of his death, though the youngest 
director of the Metropolitan Co, he was the only one of 
the original directors remaining upon the board. Mr. Verity was a 
J.P. for the County of Warwick, and was High Sheriff of the County 
of London four увага ago. He married a daughter of Mr. Henry 
Lubbock, of Newberries, Herts., who, with four children, survives 
him. Though such a hard worker, Mr. John Verity found time for 
recreation. He was а good man on the links, and a fearless rider 
to hounds. To his intimate friends—and they are many both in 
business and social circles—his loss is irreparable. Those who 
worked with him many years will find a void in their lives which 
will take long to fill. The direction of the company’s affairs is 
left in the charge of his brother, Mr. George Verity and bis col- 
leagues, who are likewise his personal friends, and who have all 
been associated with him in working the business up from its incep- 
tion as an electrical manufacturing firm. 

Col. Runazp, the famous military ballconist, died suddenly last 
week at the aerostatic establishment of Ohalais-Meudon, outside 
Paris, of which be had long been director. With his brother and 
Capt. Krebs, Renard invented an airship long before M. Santos- 
Dumont was heard of. 


NEW COMPANIES REGISTERED. 


Dundee, Broughty Ferry and District Tramways Co., Ltd. 
(5,885).— This company was registered in Edinburgh on April 4th, with & capital 
of £90,000 ір £1 shares, to purchase or otherwise acquire the control of the 
statutory ts and powers under the Dundee, Broughty Ferry and District 
Tramways er Con ation Act, for the constraction and working of cer- 
tain tramways in the county of Forfar, to construct and maintain any tram- 
ways or any railways in the United Kingdom or elsewhe and to carry on any 
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business incidental or auxiliary thereto. The first subscribers (each with one 
share) are :— W. Brownlee, Dundee, builder; E. Cowan, 4, High Street, Dundee, 
solicitor; D. W. Wybrants, Tighnduin, Monifieth, merchant; P. Wild, 87, 
Trafalgar Road, Greenwich, clerk; G. Boyd, €3, Castle Street, Edinburgh, 
solicitor; M. Edwards, 5, New Court, Linccin’s Inn, London, solicitor; and б. 
Balfour, Woodville, Bromley, Kent, A. M. I. C. A. The number of directors is not 
to be less than three nor more than seven; the first are D. W. Wybrants and 
W. Brownlee; qualification, £200; remuneration, £160 per annum for the 
chairman and £60 for each ordinary director. 


Adelaide Electric Supply Co., Ltd. (84,209).—This company 
was registered on April 10th, with a capital of £300,000 in £5 shares (30,000 
preference) to carry on in Australasia and elsewhere the business of electrical 
and general engineers, electricians, contractors, carriers of passengers and 
goods, whartingers, agents, manufacturers of and dealers in railway, tramway, 
electric, magnetic, galvanic and other apparatus, generators, accumulators, 
transmitters, users and suppliers of light, heat, sound and power, by means of 
electricity, galvanism, magnetism, compressed air, gas, steam, oil or otherwise, 
constructors of cables, wires, lines, accumulators, lamps and works, Ke. The 
first subscribers are: —Ј. B. Braithwaite, jun., The Highlands, New Barnet, 
stock and share broker, 20 ordinary shares; A. Е. Farish, Worcester House, 
Walbrook, E C., solicitor, 20 ordinary shares; J. Harold, 13, Baskerville Road, 
Wandsworth Common, S.W., accountant, 1 ordinary share; J. A. Scrimgem, 
The Cotta, ., Gatton, Reigate, gentleman, 1 ordinary share; А. G. Greig, 17, 
Parliament Hill Road, Hampstead, N.W., clerk, 1 ordinary share ; G. Aylwen, 
48, Howard's Lane, Putney, S.W., clerk, 1 ordinary share; and W. E. Lane, 
Finsbury Pavement House E. C., secretary, I ordinary share. Minimum cash 
subscription, one-third of the shares offered to the public. The number of 
directors is not to be less than three nor more than seven; the tirst are J. B. 
Braithwaite, jun., A. F. Farish and R. P. Sellon; qualification, 20 shares ; 
remuneration, £50 each per annum and 5 per cent. of the dividend paid on the 
ordinary shares, divisible. 


Indian Electric Supply and Traction Co., Ltd. (84,233).— 
This company was registered on April lith, with a capital of £600,000 in £5 
shares, to carry on in India and elsewhere the business of eleotric engineers, 
electricians, general engineers, contractors, manufacturera, constructors, 
dcalers in electrical appliances, cables, lines, wires, accumulators and the like, 
suppliers of electricity for light, heat, motive power, and other purposes, tram- 
way and railway proprietors, &c. The first subscribers (each with one share) 
are :—C. Atkinson, 20, St. Helen's Place, E.C., merchant; H. R. Clayton, 20, St. 
Helen's Place, E.C., clerk; G. V. Nicholls, 8, Ballater Road, Brixton, S. W., 
clerk; E. D. Kilburn, 14, Christ Church Road, Hampstead, N.W., clerk; W, 
Crawford, Kilcreggan, Cheam Road, Sutton, Surrey, clerk; W. Matthews, 
94, Trevelyan Road, Tooting, clerk; and H. J. Owens, 15, Prince's Avenue, 
Church End, Finchley, N., clerk. Minimum cash subscription, 800 shares, 
The number of directors is not to be less than three nor more than seven; the 
first are А. P. Simpson, D. Cruickshank, W. H. Cheetham, and J. G. B. Stone; 
qualification, £1,000; remuneration, £300 per annum for the chairman and 
£200 each for the others, with & share in the distributed profits (such share 
n to 8 £2,000 dividend in any year). Registered office, 20, St. Helen's 
все, E. C. 


Е. W. Dickinson, Ltd. (84 249).— This company was registered 
on April 12th, with a capital of £1,000 in £1 shares, to acquire the business of 
ап electrical engineer, roundabout and switchback maker and show furnisher, 
carried on at 43 and 45, Hunslet New Road, Leeds, by F. W. Dickinson. The 
first subscribers (each with one share) are:—F. W. Dickinson, Shaftesbury 
Avenue, Street Lane, Leeds, electrical engineer; F. Dickinson, Shaftesbury 
Avenue, Street Lane, Leeds, electrical engineer; W. Balmforth, 4, Leicester 
Grove, Blackman Lane, Leeds, electrical engineer; J. Gordon, Bond Street, 
Leeds, chartered accountant; W. H. Clarke, 12, South Parade, Leeds, solicitor; 
E. Cookson, 2, Ashville Terrace, Cardigan Road, Leeds, clerk; and J. R. 
Cneesebrough, Bond Street, Leeds, clerk. No initial public issue. The 
number of directors is not to be less than two nor more than five; the first are 
F. W. Dickinson, F. Dickinson and W. Balmforth; remuneration as fixed by 
the company. Registered office, 48—5, Hunslet New Road, Leeds. 


ане A SL STREET чыган 


OFFICIAL RETURNS OF ELEOTRICAL 
COMPANIES. 


Ingleton Electric Lighting and Power Co., Ltd. (60,796).— 
£100 debentures, oreated January 27th, and dated April 4th, 1905, charged 
on the company's undertaking and property, present and future, including 
uncalled capital, subject to prior debentures, for 43, 200, have been filed. 
Holders: A. H. Dean, 37, King Street West, Manchester; and W. M. Harris, 


Kendal, Westmoreland. 


Anglo-Fortuguese Telephone Co., Ltd. (24,545).—A trust 
deed, dated March 4th, 1905, to secure £50,000 5 per cent. mortgage debenture 
stock, has been registered. The company covenants with the trustees to 
execute and do all necessary instruments and acts in Portugal to charge the 
company's telephone undertaking, and charges (as & floating security) its other 
assets, present and future, including uncalled capital. Trustees: W, R. Davis, 
10, Moorgate Street, E.C.; and Н. Allen, 88, Chancery Lane, W.C. 


Cambridge Electric Supply Co., Ltd. (36,457).—Particulars 
of £30,000 debentures, created by resolution, dated December 2nd, 1904, have 
been filed, pursuant to Sec. 14 (4) of the Companies’ Act, 1900. Property charged : 
The company’s undertaking and property, present and future, except uncalled 
capital. No trustees, 


Typewritin Telegraph Corporation, Ltd., London (66,332). 
—Issue, on March 22nd, of £100 debentures, part of series created November 
lith, 1904, to secure £3,000, charged on the company's undertaking and property, 
present and future, including uncalled capital, No trustees. Previously issued 


of same series: £640. 


Auto-Electric Rifle and Target Co., Ltd., London (76,336). 
Issue, on March 22nd, of £2,650 debentures, part of series created December 
Sth, 1904, to secure £5,000, charged on the company's property, present and 
future. No trustees. Previously issued of same series: £1,150. 


Newmarket Electric Light Co., Ltd. (44,450).—This com- 


pany’s annual return was filed on April 6th, when 2,345 shares had been taken 
up out of a nominal capital of £30,000 in 3,000 shares of £10 each. £23,450 hss 
been received. Mortgages and charges: £14,200, 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tas following orders are issued for next week: 
There will be no Technical Instruction at Headquarters until Monday, May Ist. 


Monday.—Headquarters closed. І 
Tuesday.— B'“ Company Recruits’ drill, 6 p.m, Medical Inspection 


for Recruits and Special Service Section, 7 p.m. 
Thursday.— C" Company. Company Drill, Parade at Headquarters, 7.45 p. ui. 
Rifles and side arms. Plain clothes. 
Friday.— D“ Company. Recruits’ drill, 6 p.m. 
WiLrniD С, DumpLE, Captain В.Е, 
For O. C. E. E. . D. (Vi 
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ELECTRIC TRAMWAY ACCOUNTS. 
THE comprehensive returns of the Liverpool 


Liverpool ^ Corporation tramways undertaking for the yeát 
Corporation ending December, 1904, are to hand. Ош 
Tramways. tabulated results, gleaned from this source, show 


the progress of the tramways department since 
the 1903 report was issued. 
GENERAL STATEMENT. 


For 12 months ending December 3186. 1904. 1903. 
Length of route.. eu je 53 miles 53 miles 
Total length of track ... ses .. | 103 „ 103 „ 
Average number of cars in use.. ы 398 407 
Car-miles run ... 12,166,419 | 11,724,097 
Passengers carried per annum.. 116,642,663 | 113,015,728 
Capital expended to date £1,916,258 | £1,863,485 
Traffic receipts ... 78 £540,850 £524,468 
Total receipts aa <i s £547,625 £531,484 
Working expenses SA m E £367,845 £341,464 
Gross profit we m т? £179,780 £190,020 
Income per car-mile ... 10:67d. 1073d. | 
Working expenses per car-mile 7:254. 6:98d. 
Interest and sinking fund per car-mile 2:14d. 2:194. 
Total expenses per car-mile ... | 9 394. 9:17d. 
Profit or loss per car- mile esc +1°28d 41564. 
Costof energy per car-mile ... ME 1:87d. 1:65d. 
Average fare passenger 1 112d. 11130. 
Average length of penny stage 8 21 miles 21 miles 
Revenue per mile of route .. . | £10,332 £10,030 
Expenditure per mile of route | £6,940 £6,443 
Total units used be - 20,045,129 | 17,978,718 
Units used per car-mile Ses $5 1:56 1:45 
Percentage of working ex'es to receipts 67 * 64:25 $ 


Paorrr StaTEMENT FOR 1904, 
Interest on loans a зай 5 £53,748 
Binking fund ... eis £54, 969 
Reserve, renewal and depreciation. account £54, 218 


Oontributed to the rates £27, 109 
Gross profit (including. £10,264 interest accrued 
during year) iss . £190,044 


Taking into consideration the magnitude of the undertaking, and 
the excellent service of cars mentioned, the financial results 
obtained, are well up to the level of former years. 

The passengers, runnirg receipts and car-mileage are each 
approximately 3 per cent. higher than in 1903, but with increased 
working expenditure, to the equivalent of ld. per car-mile, the 
available surplus, after meeting financial charges, the latter being 
decreased in the average, shows a reduction of '28d. per сакаш, 

‘compared with the previous year. 

Including in the revenue some £10 264 interest, derived from 
moneys invested by the department, the gross profit becomes practi- 
cally the same as in 1903, and the available surplus, after meeting 
financial charges, ‘05d. per car-mile higher than in that year. 

Analysis of the cost of working ander electric traction for the 
years 1903 and 1904 :— 


Per car- Per car- 
mile, 1904, mile, 1908, 
Maintenance and renewal of cars and fittings (in- 


cluding new lifeguards, ventilators, ey d. d. 
boxes, signal bells, &c.) ... '842 776 
Maintenance of tools and machinery ie ..  '026 023 
Maintenance of sundry etock "T 885 e. O14 012 
Repairs to sheds, &c. .. O35 035 
Electrical energy—haulage, lighting care, Ф. .. 1:872 1:067 

Road and traffic expenses — | 

Salaries—Wages to drivers, conductors, in- 

spectors, &c.  ... ies ка 855 .. 2'390 2:490 
Gravelling, &. xis Vs si .. 7027 035 
Cleaning, &c, of cars - 4s. 181 190 
Cleaning and lighting neos бе. sss * 7049 050 
Lighting routes. va 155 .. ‘002 003 
Tickets and punches s T ves e. 7040 047 
Repairs, &., of knee aprons bee .. 0008 "004 
Licenses ss .. "008 ‘008 
Advertising, printing and d stationery Т .. ‘O18 016 
Uniform clothing, bags, & iss ..  '086 ‘070 
Sundry charges sss .. ‘046 052 
Maintenance and renewal of lines. 495 432 
Do. electrical equi; ment ..  '094 '095 
Acknowled gements for privilege of afixing rosettes 003 003 


Rental of lines in Bootle... 115 119 
General charges, including rates and taxes, manage- 
ment and office р, compesestion and 


law charges, &с. ... T .. 902 '852 
Total eee eee eee 7°256 6:978 

Interest and sinking fund ... ..  .. . 2144 2188 
9:400 9106 


Owing to the growth of the undertaking, the departnient has had 
to acquire a site on which to erect new tramway offices, the contracts 
for which have been placed. 

Daring the year the total number of emergency calis in connec- 
tion with the overhead equipment amounted to 559; the fatal 
accidents due to people getting in front of or under the сам 
amounted to 6, or 1 in every 19,440,444 passengers carried, it being 
noted that 123 persons fell in front of or were knocked down by the 
cars, but were sheered clear by the plough guard with which the 
Liverpool cars are equipped. 

In regard to car wheels, the joint report to the tramways com- 
mittee on July 15th, by the engineers and general manager stated : — 

“ The wheels of the German cars, which were the first to be used 
in Liverpool in 1898, were steel tired, and the wheels of the Ameri- 
can cars which followed, were chilled cast-iron. 

" The steel tires ‘spread’ in rauning, became loose, and out of 
gauge, and were ultimately abandoned in favour of the chilled 
wheel, which was giving much better results on the American cars. 

„The British manufacturers commenced the production of special 
steel tires for tramcars about 1900, when their experimental use in 
competition with chilled wheels began. 

These experiments were carefully watched, and in May, 1902, a 
number of selected tires were placed in service in Liverpool, and 
later it was considered desirable to try tires of all the representative 
makers. Fifty-two of the oars are now fitted with steel-tired 
wheels, none of which have yet worn out, and, therefore, final 
figures cannot be quoted. Very divergent results have, however, 
been obtained, the mileage per unit of wear varying to the extent 
of 50 per cent., indicating the importance of selecting tires of suit- 
able composition. 

"As а result of the experiments carried out for the last two 
years, a steel-tired wheel is now being assembled and finished at 
Lambeth Road works, which will cost 50 per cent. less than the 
price at which such wheels can at present be bought, and which 
it is believed will afford a life considerably in advance of the 
average of these wheels, which may be estimated at 60,000. 
miles, the average mileage of chilled wheels in Liverpool being 
35,000.” 

Since the date of that report over 100 cars have been fitted with 
new wheels, which are giving satisfactory results, and the work of 
general equipment is proceeding. 

The total number of cars fitted with top covers and in service 
amounts to 317. As showing the effect of the top cover, it is pointed 
out that the average maximum number of cars in service during 
1904 was 398, against 407 during 1903, while the passengers carried 
increased by 3,585,429. 

Other matters touched on in the report are the through booking 
agreement with the South Lancashire Tramways Co. between Bt. 
Helens, Prescot and the Pierhead, the receipts on this section show- 
ing a slight improvement over the previous year. 

The Tramways Oommittee’s scheme for constructing special 
routes for the conveyance of merchandise between the Docks and 
the South Lancashire Ce.'s terminus at Knotty Ash, is apparently 
still in abeyance, and the projected additional routes in Bootle are 
in much the same position owing to differences between the pue 
and Liverpool Corporations. 


CITY NOTES. 


Metropolitan Electric Tramways Co. 


Tur ordinary general meeting of this company was held on 
Friday at Salisbury House, Finsbury Circus, Mr. E. Garcke in the 
chair. 

The Onarnman, in proposing the adoption of the report, said he 
would first refer to the tramways and light railways which they 
held, and he was glad to say that during the past year they had 
been successful in opening up various important routes, and they 
were now working about 153 miles of tramways and light railways 
by electric traction. About 3 miles had been opened since the 
issue of the report. They were still operating about 14 miles by 
horse traction. During the past year they had carried about 93 
millions of passengers by horse cars, and about 73 millions 
by electric cars, or a total of something like 173 millions 
of passengers. On the horse lines their average receipts 
were 10°8d. per car-mile, but on the electric lines their 
receipts averaged about 13:3d. per car-mile, and taking the receipts 
per route-mile, they appeared in this way : For the horse lines they 
were able to take about £8,000 per mile per annum, while on the 
electric lines they were {aking clots about £14,000 per mile per 
annum. That figure was y interesting when he was able to 
tell them that 3 better then E hair estimated figure. 
The figure upon which they calculated their revenue was about 
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£12,000 per mile. They were still busily engaged in completing 
the conversion of the remainder of the horse lines, and the 
Middlesex County Council were constructing—and they (the com- 
pany) were equipping—various light railway routes, and it was 
hoped that about 44 miles of light railways would be opened before 
Whitsuntide, on the Great North Road from Highgate to Finchley. 
An important arrangement had been made with the L.0.C. The 
present horse tramways in the direction of Highgate Archway fell 
short of the commencement of their light railway by about half a 
mile, and it was very important indeed to complete the link. They 
had been able to arrange with the L.C.0., who would construct 
immediately a piece of line and lease it to them, so that they would 
be able to start their electric cars at the point where the present 
horse-cars terminated. Another very important piece of work which 
they hoped would be in operation within the course of the next few 
months was the lines direct to the Alexandra Palace. They bad 
two important lines running right up to the Palace. They were 
about 3 miles in extent, and he had no doubt they would be a 
great convenience to the public and a source of profit to the com- 
pany. Arrangements had been made with the local authorities of 
Wood Green and Edmonton, providing for an extension of the com- 
pany's tenure of the lines in those districts, so that these local 
authorities would not exercise their pcwers of purchase until 1930. 
In the case of Wood Green they had agreed to carry out a certain 
street improvement, but in the case of Edmonton the arrangement 
was rather more complicated. Hitherto they had only been able to 
work a single line here, which was a great inconvenience in deal- 
ing with heavy traffic, and it had become necessary that they 
should have & double line. For this purpose certain street widen- 
ings bad to be carried out, and they were promoting a Bill in Parlia- 
ment this session to sanction the acquieition of the necessary pro- 
perties to make these widenings. In the course of the negotiations 
with the Middlesex County Council, it appeared advisable to that 
authority that the streets should be widened somewhat more than 
the company was bound to widen them, and an arrangement had 
been made which would relieve the company of the burden of pro- 
viding the necessary capital ditere for the widenings. The 
Middlesex County Oouncil would carry out the whole of the widen- 
ings, and would charge the company interest on their share of such 
expenditure at the rate of 44 percent. With regard to their invest- 
ments in other companies, he would first take the North Metro- 
politan Tramways Co., in which they held about 78,000 shares out 
of atotalof 110,000 shares. That company operated under a lease 
from the L.C.C., and the Metropolitan Electric Tramways Co. 
received an average dividend of about 32 per cent. on their invest- 
ment in the past year, which he was glad to say nearly paid the 
dividend on their preference shares. No doubt they had seen in 
the Press the proposal which the Highways Committee of the 
County Council had made to purchase the unexpired term of the 
lease held by the North Metropolitan Oo. Although of course this 
was a matter of great interest to them, still it did not at 
present come before them officially. He could not state 
what precise financial bearing this would bave upon them, 
bat practically the effect was to anticipate the normal course 
of events. If the lease were continued until 1910, of course they 
would continue to receive their dividends at about the rate he 
had mentioned, and at the end of that time they would receive the 
payment in Eus (d to the sale of horses and cars to the L.O.C. It 
was very probable that a delay in the electrification of these tram- 
ways would lead to very difficult questions with the Council, but at 
the same time it was an exceedirgly difficult matter to arrange for 
the conversion of the lines to electric traction, especially with the 
conduit system, while the lease continued, and, personally, he 
thought that the L.C.C. were well advised in coming to the con- 
clusions that it was decidedly in the interests of everyone to 
anticipate the normal course of events. With regard to the 
Paddington and Harrow Road Tramways, their holding in that was 
something like 4,600 shares out of a total of 6,300. For the past year 
they received 4 per cent. on their shares, and the Bill which was pro- 
moted in the last session of Parliament for the purpose of confirm- 
ing their purcbase of that undertaking, and carrying out the con- 
version to electric traction, was passed, and they were now in the 
position of being virtual owners of the undertaking, and they felt 
the importance of losing no time in the electrification of that line. 
The directors were very seriously contemplating taking the 
necessary steps with a view of doing the work at an early date. Of 
course, it meant the raising of some additional cspital, but the 
sooner capital was expended for such a purpose, the sooner profits 
would be earned. ‘There were other reasons why it was very 
desirable that the electrification of the Harrow tramways should not 
be delayed. They had obtained an extension of the purchase 
powers until 1930 so far as that portion outside the L С.С. area was 
concerned, and the portion inside London became purchasable in 
1907, but they would be compersated for any expense incurred in 
the electrification of that part of the line, and they considered the 
right policy was to proceed with the electrification as quickly as 
posible. As to the electricity supply business, they had invested 
£238,000 in that, and large as that sum might appear, he would 
point out to the shareholders that the important character of the 
work carried out by the Electric Power Co. would involve a still 
larger employment of capital. They had no doubt whatever but 
that investment would in course of time be as profitable, if not. 
more profitable, than the tramway and light railway department of 
thecompany. Power supply was now recognised not only as a 
sound business capable of very enormous development, but the evi- 
dence put before the Parliamentary Committee which had just been 
considering the various power schemes indicated that there was a 
general consensus of opinion amongst electrical people that this 
power supply business ought not to be neglected. They 
occupied a very favourable position with regard to the various 


schemes being promoted. As they were aware, some very 
ambitious schemes were in course of development, and the 
electric light companies in London were giving their serious 
attention to power supply. He was glad to say that it was 
recognised by the promoters of the Administrative County of 
London Bill that their company was very well situated for doing 
that particular work in their district, and Mr. Mers, the chief 
engineer for the Administrative County schemes, had left them free 
from competition in their area. The company enjoyed a very 
favourable position for supplying local authorities in bulk at very 
low prices, and he was convinced that local authorities would do 
well before embarking on tbe erection of generating stations to 
consider the question of buying from them. They bad large power 
houses at Brimsdown and Willesden, and the whole of the best area 
of 360 sq. miles could be supplied. They were supplying their own 
tramways and light railwaye, and some local authorities, and were 
negotiating with others. Hitherto they had devoted themselves to 
supplying electricity in bulk, but the British Electric Traction Oo. 
saw the scope there was for supplying electric light, and they had 
formed & company to undertake to supply under provisional orders 
at Enfield, Barnet, Hertford, and sundry other places. They had 
felt it desirable to take over that company, and also a little company 
which had been formed at St. Albans. The total traffic receipts 
from the tramways amounted to £81,800 ; the dividends from invest- 
ments were £25,300; and other receipts brought the total up to 
£113,200. The running expenses were £64,200; and the 
cost of the North Metropolitan debentures which they guaran- 
teed were £5,200; and they had had to pay £10,400 in the 
issue of their own debentures. Shareholders would like to 
know that a year or two ago the various tramway com- 
panies decided to form a mutual insurance scheme against 
accidents, because of the excessive rates charged by the insurance 
companies. They joined in this scheme, and, therefore, their 
insurance against accidents would be effected upon the basis of 
actual cost. The balance of profit was £32,200. The preference 
dividend of 5 per cent. absorbed £25,000, and they had been able 
out of the balance to discharge the balance due to the British 
Electric Traction Co. in respect of the advances which they made 
to make up the deficiency on the preference shares in previous years, 
They carried forward 43, 854. They were now оп a thoroughly 
sound basis, and no longer had the protection of the British Electric 
Traction Co., and must look to their own profits for payment of 
dividends. He entered upon that stage with every confidence that 
he would be able to meet them with a satisfactory dividend in the 
future. They were carrying on a very big business capable of very 
large development, and it would be necessary to raise capital. The 
policy of the board had been only to raise capital when it was 
required, and the next issue they proposed to make was one of 
ordinary sbares of about £140,000. As they looked upon that as 
being worth more than par, it would not be quite fair, perhaps, to 
offer it to the public, and they proposed to offer it to the share- 
holders and debenture-holders as nearly as possible at the rate of 
£1 for every £10 at present invested in the company. Although no 
dividend had yet been paid on the ordinary shares, he felt that 
time was not far distant when one would be earned and paid. 

Bir E. SPENCER, M.P., seconded the motion, and the report was 
adopted. | . 


Windsor Electrical Installation Co. 


On 5th inst. this ccmpany held its annual meeting at Windsor, Mr, 
Н. L. Prior presiding. 

The ORAIRMAN moved the adoption of the report, which showed 
that 3,139 8-с.р. lamps had been added, making a total of 31,025, 
which included 2,362 for motor power. The capital expenditure 
to date had been £68,381; the gross revenue for the year was 
£11,484, and the net profit, after providing for interest on loans, 
was £4,486. £1,000 was placed to depreciation, renewal and 
reserve; £200 is transferred from the dividend equalisation account 
to net revenue; and the total dividend for the year is 7 per cent. 
The Chairman said that they had purchased a large number of units 
from the Slough and Datchet Co., and £1,452 was paid therefor. The 
price per unit payable to the company was to be reduced this year. 
Rates and taxes had greatly increased. The installation depart- 
ment had gone ahead, and was now full of business. The only new 
undertaking in hand at the moment was the lighting of Old Windsor. 
They had applied for an order for Clewer and Old Windsor, buf, 
owing to opposition, they had abandoned the Olewer portion of it. 
The company had been working with too little capital for some 
time, and their bankers had been very kind. They were now about 
to issue 20,000 5 per cent. preference shares (out of a proposed 
50,000) at one guinea each pro rata to the shareholders. 

The report was adopted, and the resolutions as to dividend and 
new capital were approved. 


Bruce Peebles & Co. 


Мв. C. M. PEEBLES presided at the meeting of the company held at 
East Pilton on March 31st. In moving the adoption of the report, an 
abstract of which appeared in our issue of March 31st, the chairman 
went briefly into the figures given in it, and congratulated sbare- 
holders upon the result of the year's working, particularly bearin 

in mind that all the expenses of removal from the old works an 

starting the new ones, had been charged against revenue. The 
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directors feltthat by paying 6 per cent. dividend, and placing the 
remainder of the profits to reserve, &с., they were strengthening the 
position of the company. Inaddition to the ordinary work of electrical 
manufacture, they had on hand several large contracts for the complete 
installation of tramway and power plants. These contracts bad 
been obtained at favourable prices, and, in addition to providing a 
large amcunt of work for the shops, the directors had been able to 
make arrangements for the remainder cf the work being carried out 
for the company on favourable terms, One item in the balance- 
sheet was debentures and sbares in power and traction companies, 
valued at £17,370. It was sometimes necessary, in connection with 
large contracts, to take a certain participation in shares or deber- 
tures of the contracting companies as part payment of the contract 
price. The preliminary expenses stood at £8,431, as against 
£10,431 last year. This amount was being still farther reduced by 
the application of £4,000 out of the profits for the year, and it was 
hoped that, in the course of another year, the remaining balance 
would be written cft. When the original issue of capital was made, 
for the purposes of building new works at East Pilton, it was anti- 
cipated that the capital expenditure in connection therewith would 
only amount to £53,000. The actual amount spent up to December 
31st, 1904, was over £93,0C0. and it was, therefore, necessary tbat 
they should have additionsl capital to make vp tbis differ- 
ence, and to provide further workirg capital. The directors, 
therefore, exercised the borrowing powers conferred upon 
them by issuing £50,000 debentures, bearing interest at 
5 per cent. The debts due by the company were 
£119,823, as against £28,749 last year. The large increase in 
this item was mainly due to the contracts which the company had 
on band for the erection of power and traction plants. A further 
cause of increase in this item was the rapid extension of the 
buriness, whereby it had become necessary to supply further working 
capital. Inthe report it was stated that the turnover was more than 
double tbat of the previous year; to be correct, it was 22 times, or, 
in money value, a total cf £338,735. The new works at East Pilton 
were completed early in the year, and work was commenced there 
about the end of February. Of course, owing to the change from 
the old works to the new, aud to the installation of new machinery, 
a considerable amount of time was lost for manufacturing purposes; 
it might, therefore, be eaid that the profits of the year were prac- 
tically made in nine months’ working, as against а full 12 months in 
the previous period. A considerabla amount of money, in addition 
to what was originally anticipated, had been spent in building and 
equipping the works, but the directors considered that the result of 
the year's working fully justified the expenditure. Inthe prospectus 
issued in June, 1903, it was stated that when the new premises were 
in full swing, it was anticipated that the protit might be doubled, 
which would mean £26,000 per annum, and it was, therefore, very 
gratifying to find that the results of the first year in the new works 
had more tban fulfilled that hope. The increase in trade of the 
year 1904 over that of 1903 was being maintained in the current 
year во far, and the company now had on its books orders which 
showed a large increase over the corresponding period of last year. 
1904 was marked by a wave of severe commercial de on, but 


the outlook for the present year was considerably brighter, and the. 


financial markets were easier, and it was, therefore, reasonable to 
expect that trade would receive a considerable impetus during the 
current year. The electrical industry suffered, perhaps, as much as 
any other industry in the country, but, with the return of commercial 
enterprise and prosperity, it would undoubtedly receive its fair 
share of the general development of business, The growth of the 
business had been beyond all anticipations. The proceeds of the 


ptoposed new issues would be applied entirely to providing further. 


working capital, and by this means the company would be placed in 
a very strong financial position. 
The report was adopted. 


Woking Electric Supply Co. 


THE report for 1904 shows a total revenue of £10,357, and a net 
revenue of £4,325. After paying 44 per cent. on debentures, 6 per 
cent. on the preference shares and 5 per cent on the ordinary, and 
placing EI, COO to depreciation, a balance of £715 remains. There 
are now 783 consumers (an increase of 123 for the year) with 29,566 
lamps connected. During the year new share capital and deben- 
tures had been issued, and the directors now vant to issue the 
balance of these. This was necessitated by reason of the increased 
demand which occasioned alterations to the power house, and also 
by the proposed extension of the area of supply for which an applica- 
tion ig now before Parliament. 


Prospectuses.—The ADELAIDE ELECTRIO SUPPLY Co., 
Lrp., has been before the public with an issue of 10,000 6 per cent. 
cum. pref. shares of £5 each at par. The list was due to close on 
Wednesday, April 19th. The company has been formed to take 
over the Adelaide and Port Adelaide undertakings of the Electric 
Lighting and Traction Co. of Australia, Ltd. 


The "Юонрек, Broucuty Ёкввү & DisrhIOr Tramways Co. is 
inviting subscriptions until 22nd inst. for £40,000—6 per cent. 
mortgage debenture stock, 50,000—6 per cent. cumulative prefer- 
ence shares, and 15,000 о shares. A report by Mr. Stephen 
Rellon as to probable earnings accompanies the prospectus, 


STOCKS AND SHARES. 


Monday Evening. 
Broxsum by the holidays at the end of it, the week opened with 
very little promise of business. Prices so far have been well 
maintained, but that there should be a lack of public interest in 
Stock Exchange matters is only what might have been expected at 
this season of the year. Hence the brevity of the following 
story. 

Some of the nervousness engendered amongst investers by the 
Power Bill for London is already being allayed. Westminstera 
have recovered 10s. to 13, and the earlier spreading of the scare to 
shares in the West End companies showed how little the scope of 
the proposed enterprise is understood. It is the concerns operating 
within what is called the Industrial Area" which stand to 
be principally affected. Of the shares in these under- 
takings, the only one to show any change this week 
is South Metropolitan Ordinary, the price being a few pence 
easier at 18. But Edmundson's Ordinary are duller at 6, 
although this, of course, is really a provincial business! Other 
lighting shares have not moved, and the only alteration amongst 
Debentures ie a point rise in County 44 per cent. stock. In the 
Miscellaneous Section a 8 fall in Orompton’s brought the price to 
24. We understand that the new issue:of Bruce Peebles Preference, 
to which we referred last we k, has been postponed until imme- 
diately after the holidays, when, by the way, there are many other 
new things to be offered to the public. The recent Adelaide issue 
has been favourably regarded. 

On the new Ordinary shares of the Metropolitan Electric Tram- 
ways а premium of 3s. 9d. has already been established, and 
Traction descriptions, as a whole, are good. British Electric 
Ordinary moved up ł to 94, and London United Tramways Prefer- 
ence have hardened to 104. The anticipation that the recent 
uneatisfactory report would bring in sellersof the shaves has not 
been realised, and we can only add that the improvement provides 
an excellent opportunity for shareholders to realise at a good 
quotation. 

Oalcutta Tramway shares are 8B, ex 5s. dividend, and Calcutta 
Electric Supply are 93. Both prices, remarked a member of the 
Stock Exchange, are "somewhat eartbquakey,” a phrase which, if 
not euphonious, carries considerable meaning. Anglo-Argentine 
Ordinary at 81 and Belgrano O:dinary at 38 are ez 5s. and 2. 6d. 
dividends respectively, the prices being slightly easier. Cape 
Electrics, on the eve of what is likely to prove a most important 
meeting, keep quietly at 30s. 

Electric Power stocks and shares will soon demand separate 
sections in financial price lists. The market in most of them is 
narrow enough at present, because the companies are not sufficiently 
developed to attract much popular attention. South Wales Power 
Ordinary are 84 and the 5 per cent. Debenture stock is 110. York- 
shire Electric Power are about £6 for £10 fully-paid shares, but 
the new West Ridings are hardly mentioned yet. County of 
Durham New Preference have further risen to 8 premium, and the 
Ordinary are abont 1 premium. We understand that the issue 
received a very cordial welcome. Kent Power 4j per cent. Deben- 
tures are 923. In a rather different class we may mention Kalgoorlie 
Electric Power Preference, which have fallen to 15s., a drop of 
about a shilling. 

Beyond a few declines caused by dividend deductions, the 
Telegraph list is still featureless. Anglo-American Deferred at 151 
is 8 down, speculators for the rise having been closing part of their 
commitments prior to the recess. Cuba Telegraph Preference 
receded 10s. to 17, although the island's railways are coming into 
fair demand, and Cuban securities mostly move on the same plane. 
Globe Telegraph Ordinary eased off 1 to 104, but Reuters continued 
their buoyant tone with another 5s. rise to 84 middle. 

* Railway issues are little influenced by the holiday prospects. City 
and South Londons at 44 have again dropped $, but Baker Street and 
Waterloo Debenture shot up to 3j premium after the special settle- 
ment. Metropolitan Consolidated is 97, and District 404. There 
is no fluctuation to record in the Central London trio. 


Manufacture of Electrodes for Accumulators.—A 
German patent has been obtained for a process of improving the 
conducting power of the granulated graphite, which is mixed with 
a metallic oxide, in the composition of the electrodes of certain 
accumulators, The fragments of graphite are put into a basket 
made of fine nickel wire, which is plunged into an electro-nickelling 
bath of the usual composition, a plate of metallic nickel being laid 
at the bottom. This formsa feeb!e cell, with the basket as cathode, 
and inashort time the pieces of carbon are covered with a brilliant 
metallic layer. It is eran eras agitate the basket at intervals, 
no that the thickness of the deposited may be uniform, 


— 
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| _ ‘TELEGRAPH AND TELEPHONE COMPANIES. 


Present Dividends for the last R eek ended 
RAMB = Quotations | Quotations | "6х en 
1909. 1908, | 1904, ч Lowest 
34,800 FC 10 75 sé ae es ee | 100 4% 4% 4% 99 —102 99 —102 as 
96,000 aa aca док eo ee ee 10 Nil Nil Nil 21— 21 21— 21 . +0 ee 
119,9003 b 96 Debs., Red. d es de 100 Nil Nil Nil 72 — 77 741 — 7 <i 
168,530 Anglo-American ee ee se ee ee ee Stock 60/6 61s. % 61 TOY 63 (0 con 62 xd 598 oe 
8,118,210 | Do. до. do. 6% Pref. es оо ә» Stock | 6 6 96 % | 107 —108 108 —107 xd | 107 106 
8,118,210 do. do. 1. eo оо оо но о | ВСК - 28. il 154— 153 154— 161 15ra 15 
44,000 Chili Nos. 1 to 44,000 ee ee ee ee ee ee 6 71% A 6R— 6 es 
10828867 Do. Cable eo ee eo ee ee ео ee ee $100 8 8 “> 8 b^ m о а “or me à ee 
do. Ber 600 year 4 % Deb. Stock Red, .. . Stock | 4% 4 °% 4% — 99x — 9 9 974 
16,000 Өе тарыз e. ps is ag ee 055 o | 10 | GR 5 | 55 Bà— 9 Bá— 9 ag A 
6,000 10% Pref, .. .. .. .. .. o 10 | 105 | 105 | 105 | 17 — 18 164— P " А 
13,981 Dinats Spanish Telegraph, Or rl 5 4% | 4% | 4% 8j— 8йха = . 
6,000 Do. do. 10 Cum. Pref, эө eo ee ee 6 10% 10": 105, 94— 9 84— es ee 
03,600 Do. до. a4 Debs. .. cc e — c oe 60 4475 12 43 101 — 108 101 —108% T T 
60,7100 Direct Vpisi States Cable ee ee 1% ee Red. — 4 ^ 41 4° зоа 10 nj xd 11% 11} 
Direct ese India to А a “O 9 — ee ee 
«290.000 — Ora sk t T. Deb, тиан Ж "9 .. | Віоск 745 7% | .. 141 —144 100 193 xd 144 | 140 
2,000,000 Do. Bj % Pref. Book  .. .. . ce | M0 83% | 84%, T 92 — 94 91 — 93 xd 924 914 
ҮҮ Do. 4 Deb. Stock ей... no St | Shook 1% 1% ещо 1 1% i i 
Hastern Extension, Australasia, and China Telegra Wa. өз 0 % % © = — l4 4 
609,400 Do. 4 96 Deb. Btock ph oe  ..|Btok | 4% | 4% | 4% | 106 —107 106 —107 ee i 
890,000 | Hastern & & Bouth African Tels. 4% Mi, Db, Nos. 1 to 8,000, red, 1909 | 100 4% | 4% | 4% | 100—103 100 —102 M "e 
8,00 | Do. ао. Reg. Mort. Debs, (Mauritius Sub.) 1 to 8000 | 96 | 4% | 4% | 4% | 101 —103 101 —108 
180,887 | Globe Telegraph е j (249 eee eee в еве 10 £8 167*| 53% ee TE 104 108 — 10g 1 103 
188,687 do. 9 ee ee ee ee ee 10 6% 6% vs 148— 14$ 14g— 144 14 148 
159,000 | Great Northern Cee ee. "ә oo oo | 10 | 194% |15% |24 % — 39 T- 88 
60,600 { Halifax and Bermudas 96 lst Mort. шыг ЛЗ Rr) 100 43% 44% 449% 100 —102 100 —102 ХУ 
17,000 | Indo- „ aed d^ iy уа ева bl — 58 512 
72,680 Monte Video Telephone 925 Lid., Ord. ee ee ee ee өе 1 8 8 e й a md 
1985908 | N IF 6 69, | 1084—1094 1053 —109 109} | 108] 
1,008,607 | Do. De ня s oU n ullam |4 б 5% | 100—102 100 —103 1014 | 100 
15,008 Do. do. Ы 6 Cum, lst Pref. ee ee ee ee ео 10 6 6 6 1 =» 1 1 — 12 ee 
mum | De de 84 Nomonm hve „ „ Se jse aca | aoa | 
a on- um. Вга. 1. 1 to 000 .. ee % "TT Pas H oe 
3,000,000 Do. do, Red, .. = Stock | 84 84 84% | 100 —102 100 —102 100 PH 
EU Do i do. 4 Deb, Stock Red. VV xi - A à % ие : 1011 55 : 1041 104 
79,818 Orien Eleo. 08. to 171,604, раа ee ee o $3 ee 
50,000 Bo. do, do. 44 G2 5 > Pref, а , <<, Jee, “ee inb Ps 1% ee 5 o 2 ley as 
100,000 Pacific Buropean Tel. uar, Debs., 1 to 1,000 ee ee % % Е T RC =. oo 
11,8801 Reater’s oe ee oe ee ee we ee oe ө oe 8 5 *. 5% 0 и 8} 8— oe 
8,287 ee eo ee ee ee ee ec Oort, 6 % 6 % 6 % 125 .—148 122 —125 xd ee 
66,008 | United River Piate Telephone oe 6 7 * 8 4 à 7— d 1— 74 а 
45,008 e do. Oum. Pret, Nos. 1 to 40,000 .. b 5% | 5% . 5 — 5— t6 А 
0,369 Do. do. 6 ee ee ee ee eo Stock 5 % 5 % 5 % 167 —109 107 —109 ee 
16,6003 | West African Telegraph, Shares к. os oe ee 10 з ч yes А 8— 8 8 — ws 
80,008 | West Coast of America, 1 to 80,000 and 58,001 to 9% Nil Ni Я А ли a Pom А . 
150,000 | West Coast of " рен, ~ 1 901,500 guar. prm Sub, Tel, 100 4% 4% 4% 100 —1 100 —102 
101,980 | Westen т Telegraph, os. 1 680 33 тч | 1ч . 134— 14 xd 184— 14 194 
683,880 Do. do. 4 b. Stock ee ee ee ee | 100 4% 1 4 % 108 —1(5 103 —105 1013 1043 
88891 | West India and Panama Te ‘at T T T ee s 10 Nil Nil А im б h- 
4,009 Do, do, do. 6 Cum. 204 Pref. ee ө» 10 Nil Nil 8 — 84 — ee 
юы io. do. do. 5 95 Debs., Nos. 1 to 1,808 ee | 100 b X 5% 5 96 108 —106 108 —105 1013 MS 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


63,980 British Aluminium 1 95 Oum. Pref, . ee ee ee ee ee 6 Nil Nil Nil 43 — 6} 49 — 
10,000 Do. do. "A"6 Cum. Pref. - ee ee 5 Nil Nil Nil — bł 43— 
«ооо Do. йо, 5% 1st Mort, Deb. оой Red, — .. eo >. Stock 5 % 5% 5 9) —108 99 — 10 
183,901 Hilectric eo eo ee ee ee ee ee 10 8 hr 9 6 % ee 9 E 11 
156,487 Do. do 6 % Cum. Pref. . e 2 10 6% | 6 si 101— 11 103— 11 
1,000,0601 Do. do, 5 & Perpetua) Debenture Stock ... . Stock 5 4 6 6 5:9 120 —J22 120 — 123 
980,080 Do. do. 4 % 9nd Deb. Stock Red, ee ee ee 100 ee ee 44% 98 — 100 98 — 100 
160,080 Insulated and Oables ee oo ов wo. e b 10 % 8% 8 % H- 6 xd — 
100,000 ро. до. 6% . Pref. oe өө eo ее өө 6 6 % 6 % 6 % Fá— 6 == 6 
£02,000 Do. do, 96 1st Mort. Deb. Red... ee ee eo | 100 44% 44%, 44% 101 —104 101 —104 
60,009 | Bro ao & Oo., ee ee ee ee ee [E ee él Nil Nil il i 
© Do. do. 92 сш: 1005751 ee v» T ee n 19 Y Nil 14/6 to 15/6 1 des 1 
Brush Electrical Engineering, T) to ee ee ео ee oe 
160,500 | до. Non-cam,6% Pref. .. .. .. 3 ка | 6% 1 2 14— 
125,00: ро. до. dE Berr. b. Stock . ee e» Stock | 44% 43% ds 92 — 96 93 — 96 
125,006: Do. do. Perp. 908 рь Stock .. e» | Stock | 44% 44% о 79 — b2 79 — 82 
86,000 Callender's Oable 8 ee ee ee ee 6 JA be 12$ . 11 — 114 11 — 11 
40,000 Do. do. do. 6 * Cum Cum. Pref. T b 5 5 ч, А t$ - 
106.000 Do. do. do, 44 96 1st Mort, Deb, Stock Red, — .. | Stock 44% 445 44% 106 —108 107 —109 
1,963 208 | Oentral London Railway, Ord. Stoch P vis eR ae e» | Stock | 4 4 4% 12 — 94 — 94 
528,896 Do. do, 4 % Pret, Stook.. .. — .. Stock 4 4 4%, 101 —108 101 —108 
648,36 Do. do. De е до. ce oe ee ee ee Stock 4 4 4 % £2 кы tb 82 = 85 
1.5. 0 | City and South London Railway  .. T ee T es ee | Stock | Bj 99 23% 44 — 45 18)— 4 
86,000 8 „ а" 2x. Tm eo 8 b 24% RS 2i— 29 2 — 
100 ct Bol to 11.000 of $60 red. to 00001 4160, (.. 66 „ | 6% | аз — 05 08 — 98 
00,361 &Bwan United Pleo. Light, ‘sar shares, fo pala ie i to 99,26) 5 Nil Nil 1— 1i 1 — 
17,189 Do, do, 141 3 ds b Nil Nil 1j— 23 11— 2; 
814,038 Do. do, ре к Red. 100 1% y, 4.0 80 — 85 80 — 86 
100,000: Do. do, 6% Ind b. Stock Prov. Gere, all pd. 100 5 5: * “64 — 69 xd 85 — 90 
112,100 | Electric Construction 190112100 .. .. .. «es 08 — 3 Aw |24, 1— 1 13— 
81,890 Do. Cum. Pref. 1 to 81,890 oe ео ee 3 7 О . 1 % ee `.9%-— 14— 24 
20,006 Do. do. 4 9$ Perp. st M . Deb, Stock oe .. | Stood | 4% |31% 4° v7 — 99 07 — 99 
25,000 | General Electric Oo. , 6 А - 5% ae А 1 5 * [x55 10 ө — 10 
200,000 Do. . 4% Hort. Deb, .. .. .. Stoch. 4% 4% | 4% | 97-10 xd | 97-10! 
300009 | Henley'e (W. Т.) Ord... .. oe of ef | Q5: 20 | 165% | 16% 1148—12 114— 123 
300,000 Do. do. 4 Pref. .. We зе С % ‚Б 4X 44% 4475 ^bà-— t TE 
45,900 Do. do. Deb. Stock ..  .. Stochs 44 43% 44% 109 —111 109 —111 
60,000 | Indis-Rubber, or NES 10, | 10 +з 105 is 16 — 17 K 16 — 17 
809,000 Do. do. % lst Mort, Deb. | 100 4% 4% 1 100 —108 ^i; 107—108 
— Liverpool Overhead Railway, Ord. .. „„ 10 14+ 1896 14% — 8}3 814— 8 
t Do. do. Pref, $10 paid T % dw. b % 5 5 b % ¥e— 9 u— 9j 
87,960 Construction Maintenanes . 12 90 4 | 20% [15% — 88 — 83 
156,000) " do. . 49% Deb, Bds., Nos. 1 to 1, 600 Red. 190 100 4% 4%, 1% 108 —105 103—105 
810,0004- | Waterloo & Ону Raliway, Ord. Stock ec so ов ee | 100 Bio 8o 83% 92 — 91 92 — 91 


* A penod of nine months. # Quotations on Liverpool Biock.Exohange, f Unless otherwise stated all shares are fully paid. + From Manchester Share List. 


` Bank rate of discount 21 per cent. (Maroh 9th, 1905), 
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SHARE LIST OF ELEOTRIOAL COMPANIES (continucd).— ELECTRICITY SUPPLY COMPANIES, 


Present Btock Business = don? 
NAME or - Quotations 
issue, : Bbare. last three ypars April 12th. April t 17th. ape т. — 
$9,877 | B „ 2 10 107 105ха |  94— 103 
" rom Dodo ea A „ Ord., 1 to 20 PT 0 x 
10.628 ро Do. lk 7% Cum. Pret. ee b 1% 1% | 7% 9 1 103 T T 
288,782 | Central Elecirio В Guar. Deb. Bed. s e n 100 | X | 4% | 4% | 105 —108 106 —108 v Dh 
80,000 | Charin and rand сна Supply ee oo B |10% | ва 8% m SA Tà— 84 8 ©» 
8,000 be bou Pret, : 5 | gs | ЧУ | 4% 5 — t zn I 
40,000 Do, rm . "Оңу Undertaking " Cam. Prei. b 4% | 44% | 449, 5— k 5— 6 .. .. 
ро, до. 1 е . s ee ee eo b A 44% 44% 5— F 5 — Bs б, ee 
8 50,000 Do. do. 4 Deb. Pd oe ee ee eo 100 4 % 4 % 4 2 106 —107 106 —107 ss ee 
44,486 Chelsea Electricity Supply, ee ee oe b 4ч, 519%, 6 165 — 7 64— 7 68 .. 
160,000: до. e Deb. Stock Red. . SE ee | Btook | 44% 44% 44% —111 109 —111 — ne 
70,606 | City of London $$ un. Prot, d 1 Ord. 40,001—110.596 24 x 10 һа b *. 6 % 11 — 19 11 — 18 : as 
40,000 Do. 1 to 40,000 © œ| 0 |6% 6% 6 14 163 — 142 : 85 
600,000: Da; б рек: Stock, Во 11 at 116) ail paid .. vx vs б о 5 % 5 96 198 —127 198 —197 - "t 
800,000 4 5 er y" all paid . .. | 100 44% 44% dé —105 108 —105 - " 
40,000 бак et Loon actes Dignity g, Ord » - - 10 4 ч, 4 * EA 9 — 9) xd 9— 9 9% Va 
80,000 Do. do. do. i^ Pref., 40,001—80 ее 10 6 a 6 Ф, 6 96 12 mem ёха 19 -— 12 oe oe 
400, 000 Do. do. Deb. Stock . ee ee ee oe 4% о de 110 —118 111 —114 11 ee 
950,000 Do. do. 4% and Deb, stock ОО 0 | Book | 44% % 4% | 104 —106 104 —106 1 104 
70,000 | Hdmundson’s Electric "EE 5а b 9% | 7 m 6 — d — 01 T 
80,000 Do, do. 8 m. Pref. oo oe 8 % 6 % = 64— 6$ — 68 644 64 
800,0001 Do. do. со "Mort. Deb. Stoch . | 100 44% 4495 44% 106 —108 106 —108 es 80 
91,000 and Knightsbridge Hl Ve b 10 *. 149 | 12%, 19 — i — 18 А 
188,000 do. do. ,Debenture Stock „ | Stock 4 % 4% 4% 101 —108 xd | 101 —108 ёа 
111,000 | London Electric ls Corporation, Lin ted, Ord. ia 98 8 Nil Nil 8 = 91— 9 — 
60,010 Do. 6 % Pret. 5 6% 6 | 6% 51— 5 = ia 
371,826 Do. do. 4 96 1st Mort, Deb. Btock Red Btock 4% 4% 4% 99 —10! 93 — 101 
000 Metropolen Electrie Supply, 1 to 100.500: 10 7ч. Y | 1094 1 — 18ixd 174— 1 38} 194 
0001 Do: do. 15% Mort, Deb. Stock oo ee 4 o5 4 96 4 o 103 —114 1 —114 oe .. ` 
«60,0001 Do. do. Mort. Deb. tack Rede „Stack 84% 85%, 96 97 — — 99 99% 994 
950,000 | Midland Electric Corporation, 44% 1st Mort. Deb.  .. T 5 100 44%, 44% % 99 —101 99 —101 АЕ СА 
859 Notting НШ Dlectrio Lighting is vets M вз, | вч 7 96| 14—18 144— 164 m 
69,000 do. 496 18% Mort. Deb. ee oe | 100 4% 4% 4 & 100 —102 ха | 100 —102 si 
St. James’ and Pall Mall Electric ьа t, о, b 143%, 144% | 14) — 14 1 143 : 
90,000 Do. ys Pref, 90,081 зо 40,080 б 7% 1% 7% — 94 я «8 
150,001 Do. à Deb. Stock Red. | 100 84% 34%, 84% 98 —100 98 —100 А e 
19,000 | Smithfield Markets Electric вар, Ота. T de b Sox. 4 4% °— 84 28— 83 "s ss 
50,000 Do. do. do. 4 % Deb. Btook 5% .. | Stock! 4% 4% 4% 79 — 83 79 — 88 
66,000 South London Electricity fla Бр) poly, Ord. ee eo b. 19% 3 Ф 4 ч, — є 43 oe oe 
100,000 | South Metropolitan Electric Light and Power (Ord. f ee bx i Nil Nil Nil i — 1 35 és 
60,000 (Late Blackheath and Greenwich Pref, is - 1 Nil 7 X, 7 9 li— 1 114—135 ee è 
100,000 Dist. E.L.Co.) 1st Deb, Stock | 100 449, | 44% 43% | 105 —108 ха! 108 —108 i m 
80,000 | Urban 5 Bupply, ow sė ке Sa Cats а b b X. b X 5 9$ Е сли 5A xd sji— b 5 ёз 
000 Do. do. 440 186 Mort. Deb. Stock Red EP ee | 100 as A 44% —106 108 —106 ja у» 
110,000 Westminster Blectrio Supply, р T ee T 5% 5 19 % | 199, 14 12 — 18 124— 183 | 13 135. 
151 | do, 5 % Cum. Pret, .. .. .. б 5% | 5% | 5 6—6 | 6— @ E "s 
Shares not officially quoted :—Mackay Companies, ord., 48—484. Pref. 76—764. 
* Bubject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Monday, April 17th. 
78 ig 
CHEMICALS, &o. 1 METALS, &o. (continued), EE Бона 
а Acid, Н orio vx ee per owt, б/- РЕ 9 Copper Sheet ss T „ per ton £83 
a 99 о. ee ee eo per ct. 29). ee 8 » ee . ° per ton £62 ев 
а L1] eo rx) per owt, 82/- еа e 97 (Electrolytio) Bars eo per ton 470 10 Й 
а 99 — ee ee ее рег owt, 6/6 ee 6 » ee per ton &87 ee 
a Amm per сті. 42/- ee e " " .. per ton £81 ee 
а Ammonia, TEN (orystal) per ton #88 10 es 6 » 50 H.C. Wire per lb. * са 
" db cvs . рег ton £80 ae f Ebonite Rod .. per lb. T 
eB der .. ee ee per ton £5 6 ee f Shee t ee Фо per lb, oy „ @@ 
а Bisulphide of Carbon .. рег ton 215 s n German Bilver Wire iv . per lb. 1/6 - eo 
а Borax.. E a өө .. per ton 218 1. А Gutta-percha fine oe .. рег lb. 6i- to 7 - 
а Bensole (0090) .. os per gal, 77 T А Indis-rubber, Para fine. per lb. 5/64 to 5/7 Vs 
& » ( 96) ... Det gal. 6/6 T € Iron, Charcoal Sheets es per ton . 418 “- 
а торе, Bulphate .. T ee per ton £22 £1 dec. € , Pig (Cleveland warrants) рег ton (0/- | 1/ inc. 
a Nitrate ... per ton £925 os €, F to візе per ton From 411 és 
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а . . r LJ eo 
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а " LY T ee per ton £6 10 ee p Phosphor ЖЕКЕ per lb, 1/1 to 1/8 . . 
а Гот ee рег ton £6 ee „ ed 2 8 per lb. 1/1 to 1/8 as 
5 Bods. Caustic (whiie 109%) ee рег ton 10 16 өө Р 10 » trip &sheet per lb. 1/8 T 
gd i ee per ton e^ o Platinum % T per on. 82/6 ; 
* sodium chromate, casks . per lh, d. А в Silicium Bronse Wire per lb. | 104d. to 1144, ee 
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b Aluminium In in ton lots... per ton #180 ès : » Block .. d EN oe рег i £189 inc. 
b " W ton lots .. per ton £168 é. Uni Wire, Nos. 1 to 16 .. ee per lb, 1714 $u 
b Bheet, in ton lots .. per ton 41 ee 5 White 1 Metals 
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tations 
Smith & Co. 


Со., Ltd.; k Morris Ashby, 


zu 


„ f Rubber 


ed by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; 
Раж and Teleg. Works Co., Ltd.; g James & Shakspeare; h Edward Till & Co.: ( Bo 


m W. T. Glover & & Co., Lied.; я P. Ormiston & Sons; о Johnson, Matthey & & Oo., Lid 1. ; їр TI The Phosphor Bro: Bronse Oo., Ltd. 


Trade Marks in verat cM W. P. Thompson and 
Oo., 6, Lord Street, Liverpool, write us as follows:—'' We have 
received word from our agents in the Egyptian Sudan, that that 
country is being simply deluged with cheap Continental goods 
marked with English trade marke; that the Custom House is 
desirous of stopping this trade, but cannot do so, as the English 
manufacturers have very few of them registered their trade marks, 
but that they will at once stop such fraudulent importations of any 


registered trade mark, on the marks being put on the register. 
German manufacturers have been very much more wide-awake than ` 


The 


the English in this respect. The Associated Brewers of Pilsen 
registered their marks and then got the Government to at once stop 


all beer imported into 


Egypt and the Budan with the word Pilsen 


or any of their marks on it, unless shipped by them, and the Munich 


в Thos. Bolton & Sons., Ltd.; d F. Wiggins & Bons.; e Frederick 


ling & Lowe j Walter Н. Hindley and 


brewers have lately done the same as regards Munchen and Munich. 
Some little time ago our agenis discovered a printing works in 
Egypt engaged almost exclasively in printing fraudulent labels, 
which were sent on goods not merely all over Egypt, bat to Singapore, 
Hong-Kong and elsewhere in the East. This place was broken up 
through our agency by getting the rightful owners of these labels to 
register, and then pouncing on it." 


Gas.—A man, aged 62, residing at Wandsworth, died 
from the effects of coal gas poisoning last week, owing to gas having 
escaped from an old-fashioned chandelier to which incandescent 
gas fittings had been affixed. The chardelier had slipped down 

and there was no water in the container. The jary added to their 
verdict, a rider warning people of the danger of overweighting old 
fittings with incandescent gas burners. 


el 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


HEATING AND SPARKING LIMITS IN VARIABLE SPEED 
MOTORS. 


| Ву А. Н. Bars. 
(Abstract of Paper read at Birmingham on March 15th, 1905.) 


In this country the individual drive " is comparatively little used; 
in America, however, the case is different. There the advanteges 
of electrical power are more generally recognised by manufacturers, 
and, owing to the greater cost of labour, a reduction in the time 
taken for each operation has more influence on the cost of produc- 
tion than isthe case in this country. 

The introduction of the high-speed tool steels has so increased 
the power required by many machines that in the case of some of 
the larger tools a variable speed motor is almost a necessity, if the 
work is to be done to the best advantage. Take for example the 
case of a 16-in. roughing lathe. Four years ago such a tool would 
have taken about 5 н.р. from the shafting, while now it requires 
30 tò 40 H.P. By the use of variable speed motors the labour cost 
in certain classes of work may be reduced by 20 per cent., and 
sometimes even by 40 per cent. 

Broadly speaking, there are three ways of varyiog the speed of a 
shunt motor : — 3 

1. Varying the magnetic flux through the armature. 

2. Varying the presaure applied to the armatare. 

3. Changing the number of turns on the armature, by providing 
two сенши and two sets of windings connected in series or in 
paralle 

Each of these methods has characteristic features that fit it for 
particular purposes. We will first consider the factors that determine 
the sparking limite. 

In the short interval of time that the coil is ehort-circuited under 
the brush, the currentin the coil has to be reduced to zero, and 
bronght up to its full strength in the opposite direction. If the 
brush width w is equal to q, the width of one segment plus mica, 
the full current of the motor = 2 c will pass from the brush into this 
segment when they coincide. An E. M. F. e is required to overcome 


15 = 


x 500 1000 
Reva. per min. 


VABIABLE FIELD. 


the contact resistance between brush and segment, and an E. M. F. x 
is required to force the current c through the resistance of thc coil 
itself. Neglecting the self-induction effect for a moment, when tbe 
commatator moves forward the resistance of contact will be increased, 
and as the current c is proportionally reduced, the value of e 
remains unchanged. The value of в has no bearing on the problem 
of commutation. 


We will now consider the dissipation of the energy stored in the 


coil due to self induction, assuming that the brushes are so placed 
that the stray magnetic field generates no E.M.F. in the coil. We 
will write , for the E. M. F. generated by reversing the total linkage 
through the coil ip time t. While the coil is short-circuited this 
E.M.F. sends a current that from one segment into the brush 
and from the brush to the other segment and round the coil. In 
passing from segment to brush and brush to segment this current is 
opposed by the E. M. F. 's є and es, due to the resistances of contact 
between the brush and the respective segments. When the brush is 
just coming into contact with and when it is just leaving a segment, 
the sum of these resistances is very high, and when the brush bears 
equally on each segment it is a minimum. The E. M. F. e due to the 
main current passing through these resistances need not be con- 
sidered, because at one segment it opposes, and at the other seg- 
ment it assista the short-circuit current. If the contact resistances 
between brush and segment are to be solely relied on to absorb the 
electro-magnetic energy stored in the coil, the average value of tbe 
E. M. F. due to the short-circuit current passing through these resist- 
ances must equal and opposite to the average value of the 
reactance vol E,. с 

In modern dynamos and motors the contact resistance does effect 
the commutation satisfactorily, even when the stray flux is opposing 
and not assisting the reversal of the current. As the contact resist- 
ance of the brushes can only be varied within narrow limite, it is 
necessary to во reduce the self-induction of the coil that the value 
of the r, is not too great. Mr. Hobart has described a series of tests 
on the inductance of armatare coils under various conditions. For 
the part of the coil embedded ia the slot, and with a slot three 
times as deep as it is wide, his results show that there are about 
10 lines of foroe per ampere-turn per inch of effective length of 
core la and a co ding number of &bout two lines per inch for 
the part of the coil outside the slot J.. Calling these values re- 
spectively f, and f, , we have— 


VABIABLE VOLTS (BY BOOSTEB). 


Belf-induction of one turn of the coil = f, l, + fala 
and Mutoal induction = (J. I. + fa la) mi m p, 


where mi ів the turns per segment, m, the turns of all coils simul- 
taneously undergoing commutation, p the number of poles, and b 
the number of circuits in the armature. 

Multiplying by the maximum current in the coil, we get— 


Total linkage = (J. l, + fa la) mi Ma 5 с. 


Ав t, the time in seconds occapied for commutation, stands for 
the time of half a cycle, the periodicity is ii cycles per second, 


and assuming the sine law, for want of better, the E.M.F. induced 
in the coil by reversing the above linkage—that is to say, the 
reactance voltage—is 
в, = (J. I. + fa la) т m -È сх iT 
If w = the width of brush, д the width of segment, s the 
60 w 
% 


number of segments, n the r.p.m.,we have t = . Then, a8 


m2 = Mm zw the values of w and q cancel, and we have— 
q 


в, = 01046 (f, 7. + fala) m? pesn x 10%, 


The R.M.8. value of the reactance voltage would be 72 if the 


change followed a sine law. If the stray field isinducing an E. M. F. 
E in the coil while commutation is taking place, to obtain perfect 
commutation we must have— 
R, 
2 

In practice the reactance voltage calculated from the above 
formula gives a surer indication of the current and speed at which 
sparking will commence than any other criterion that has been 
advanced so far, bu: it is not an infallible guide in all cases. Tests 
ofsmall bipolar motors give very uniform results even with ex- 
treme variations in the speed and power of the machine, but for 
some reason the reactance voltage at which a multipolar motor will 
commence sparking is not so constant. | 

When, however, the reactance voltage is used as an indication of 
the current at which any one motor will commence to spark when 
the speed is varied by altering the terminal pressure or by varying 
the field strength, it gives remarkably consistent results. 

Assuming, then, that reactance voltage may be taken as a safe 
guide for studying variable-speed motors, we will proceed to notice 
its effect on the horse-power that can be taken with different 
methods of speed control. For purposes of comparison we will take 
a motor which, if wound for constant speed, would give 10 H.P. at 
1,000 r.p.m. The armature windings and commutator segments are 
supposed to be so proportioned in each case that the sparking and 
heating limits coincide at the speed for which the commutation is 
poorest. 16 will be sufficiently correct for our purposes to take the 
core losses as being proportional to the product of speed and flux 
density in the armature core. For the sake of simplicity we will 
neglect the change in efficiency as the load varies and also the 
improved ventilation of the armature that is obtained with higher 
speeds, and take the heating limit as being conditioned by С?В loss 
alone. The correction for these quantities depends on the construc- 
tion of the particular type of motor concerned, and does not seriously — 
affect the result. 

The accompanying curves show the horse-power of such a motor 
as limited by heating and sparking. The dotted lines represent 


+ Em = el + eg. 


15 


| 500 1000 1500 
Revs. per min. 


500 1000 1500 
. Revs. per min. 


Могплїргк Mars (THREE- 
WIRES); ALSO DOUBLE- 
Wousp ABMaTOBE, 1: 1. 


Поовгв- осир 
ARMaTOBE, 2: 1. 


the horse- power as determined by heating limits, and the fall lines 


the overload that саа be taken for short periods without causing 
sparking. 

Attention may be diawn to the last arrangement given. The 
speed range is greater than is obtained by a double-wound armature 
with equal windings, and a3 there are three possible combinations 
instead of only two, fhe intervals in the speed that have to be 
filled in by field regulation are not so wide. The power available 
from heating considerations is certainly less than it would be if 
equal windings were used, but this would not be a serious draw- 
back for many purposes where the icad is intermittent. There 
is one weakness, however, namely, that the commutation is poorest 
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at a middle speed instead of at the highest speed. It certainly 
seems that this arrangement deserves more attention than has been 
given to it. 

When selecting the method of obtaining variable speed, it is 
necessary to take the load factor into consideration. To illustrate 
the importance of this point, we will compare the duty imposed 
on the motor by a latbe, a ram pump and a planing machine. 

In the case of the lathe, approximately the same power will be 
required at all speeds, but as there are usually considerable intervals 
of rest and light load in this class of work, the beating limits need 
hardly be taken into account. What is wanted is a motor that can 
deal with the same overload throughout its speed range. For this 
the regulation by a reversible booster would be the ideal method if 
the cost were not prohibitive. The multiple mains system meets 
the case fairly well, but the cost of extra cables and switchgear is 
only repaid when a fairly large proportion of the motors are 
required to work at variable speeds. One has, therefore, to fall back 
on regulation by varying the field, and this gives excellent results 
in practice in spite of the restricted overload capacity at high 
speeds. If the motor is liberally rated, overloads that cause spark- 
ing will not be frequent or of long duration in most cases, and the 
brashes polish the commutator during the subsequent working at 
light loads. 

In the case of the ram pump the load is likely to be continuous, 
and heating limits are therefore of more importance than conridera- 
tions of sparking. As the power required by the pump increases 
with the speed, the double-wound armature with equal windings 
is obviously best for this purpose, unless a multiple mains system is 
available. 

The driving of a planing machine by a motor presents a more 
difficult problem. The load may bs almost continuous, and at each 
reversal there is a very heavy overload for an instant. Mr. A. D. 
Williamson has, I believe, been successfal in using the shunt- 
wound motor with variable field control for this purpose. The re- 
sistance in series with the field spools is short-circuited by a switch 
(operated by the movement of the table) during the time of reversal. 
The speed of the motor is thus reduced and the sparking limits pro- 
portionately increased just when the overload is being dealt witb, 


Mr. Н. M. Новалвт, in a written communication, stated that the 
design of a motor for variable speed by shunt control was, in 
reality, the simplest case with which a designer had to deal. This 
was for the reason that, if the speed range was to be at all great, it 
was useless to set the brushes with a fixed angular displacement 
from the neutral position for the purpose of thereby assisting the 
commutation. The extreme case was met in the motor which must 
run in either direction. It was the writer's practice in such а case 
to design the motor with the brushes at the geometrical neutral 
point, and with a sufficiently low reactance voltage to preclude 
sparking at the highest speed required for a given load. Mr. Bate's 
tests had also shown that in such a case the current at which spark- 
ing commenced was inversely proportional to the speed, and that 
this was so even in the extreme case of unexcited fields, the arma- 
ture being driven bv motor, This case was met with in continuous 
current potential regulators, which were coming into more and more 
extensive use to displace rheostatic control of large motors. Return- 
ing to the motor for operation at varying speed by shunt control, it 
would be well to point out that it was preferable to choose as low a 
maximum speed as possible. That was to say, if it was required to 
drive a machine tool with a maximum speed of 100 r.p.m. and a 
minimum speed of 25 r.p.m., it would be well to choose a very low 
gear ratio, letting, for instance, if 10 h.p. was required, the corre- 
sponding speeds of the driving motor be 400 r.p.m. and 100 r.p.m., 
rather than, say 1,000 and 250 r.p.m. This would be the more im- 
portant the higher the voltage of the network. Thus fora 440-volt 
system, it would be highly important to adopt the lower speeds, 
whereas for a 110-volt system, the higher speeds would give & good 
result. For 220 volts, the lower speeds would, on the whole, be 
preferable. In a contribution to the ErzcTRICAL Ravigw for 
December 4th, 1903 (p. 926) he bad endeavoured to give a rough 
idea of this matter. 

Mr. C. W. HILL, in a written communication, said that in addition to 
the methods meutioned by Mr. Bate forcoatrolling thespeed of motors, 
there was one tried some years ago which did not appear to have 
attracted much attention. The method was devised by a Mr. 8. N. 
Rushmore in 1897, and although not intended specially for motor 
controlling, it would appear suitable for that purpose. (Details of 
his experiments were given in the American Electrician, and there 
was also an article in the ELECTRICAL Revimw of April 14th, 1899.) 
Mr. Rushmore's method consisted ia using multipolar dynamos 
having parallel-wound armatures in which the brushes, instead of 
being connected to feed a single circuit, were connected indepen- 
dently to separate circuits, the voltage and current in each of which 
might be varied without reference to the others. The machine on 
which the experiments were made was a !four-pole machine feeding 
two separate circuits. It was shunt-wound, the magnet coils being 
in two circuits corresponding to their respective pairs of brushes 
with regulating resistances for varying the voltage. With such an 
arrangement a development of the Ward-Leonard system seemed 
possible. А single motor-generator set would be capable of 
serving several motors instead of only one, and each motor 
could be started, stopped and regulated independently of the 
others. As an instance of the possible application of this 
method they might take the case of a couple of air com- 
pressors supplied with current from a four-pole generator. In 
such a case, by connecting the compressor motors on separate 
circaits, the speed of each might be economically regulated 
over a wide range, aud the starting arrangements would be simple. 


With regard to shunt motors in which the speed was regulated by 
varying the field, he had for about two years been using this type 
ot motor for a purpose for which, at firet sight, it would hardly 
seem suitable—namely, for the hoisting gear of cranes. Where a 
hoisting gear was in an inaccessible position, as in the case of the 
crab on an overhead crane, the series-motor had drawbacks. Toa 
certain extent it varied its speed according to the load, but as this 
extent was limited, it was usual to fit speed change-gear on the 
crab so as to increase the speed range. To change the gear it was, 
however, necessary to ran the crab ар to the cage, and in some cases 
it was also necessary for the driver to get up on to the platform. 
This involved so much trouble that the change gear was seldom 
altered, and might in most cases be as well left off. If they used 
a shunt motor, the speed changes could be instantly effected without 
trouble by means of a shunt-regulating switch placed in the cage. 
In order to prevent the load from running away when lowering 
with a series motor, an automatic mechanical brake was necessary 


which came on when tte load overhauled the motor. This 


was not required with a shunt motor, as the latter, when 
overhauled by the load, returned current to the circuit, 
and ao automatically offered the right amount of resistance 
to keep the speed of lowering within the required limits. 
On а 30-ton crane to which he had fitted а shuot-motor, the speed 


of lift could be varied from 4% ft. per minute for а foll load to 


19 ft. per minute for the hook only. When lowering, with the 
regulating switch on the same positions the speed was a little greater 
than when hoisting. These were the speeds when the controller 
was full on, lower speeds being obtained on the intermediate steps. 
Thus when lowering 30 tons, the speed on the first step was 9 in. 
per minute, and when fullon the speed was 5 ft. per minute, and 
at this speed the motor returned 20 amperes to the circuit, the 
voltage of which was 220. The 30-ton crane was the first to which 
he had applied a shunt motor. It had worked very satisfactorily 
for nearly two years, and the same arrangement bad since been 
fitted to several other cranes. 

Mr. Ногрем asked if Mr. Bate had used reversing poles on 
motors in order to increase the sparking limit. Personally, he had 
used them to great advantage in the case of a 70-H. . motor, which 
was started up light, run for a fow seconds heavily loaded, and then 
stopped and reversed.  Osrbon brushes were used, placed in а 
central position. He advocated the use of series motors in many 
cases where machines were driven by a separate motor. They were 
specially suitable in the case of planing machines, as they gave a 
pone torque at reversal, and were capable of taking a very heavy 
overload. | 

Mr. Bars, io bis reply, eaid that he was much interested in Mr. 
Hill's description of the use of shunt motorsforcranes. He thought 
it one of the many purposes to which variable speed shunt motors 
might be applied. But he doubted if the average crane driver 
would take the trouble to vary the field rheostat. He had never 
worked with reversing poles, having regarded them as unnecessary 
for ordinary working, since good results could be obtained by the 
shunt rheostat with low reactance voltage and carbon brushes. He 
appreciated the suitability of series motors for driving planing 
machines. When using a shunt motor for this work it was important 
to get a fiy-wheel effect, and to make the commutating conditions 
very good. 


POWER GAS. 


Ox March 16th a paper was read before the Leeds Local Section by 
Dr. F. H. Bowman, dealing mainly with the use of suction gas 
plant for central station working. The paper would have been the 
better for sub-editing, as the style is not above criticism; and much 
of the matter is of & very elementary character. 

The author considers that pressure gas producers, using bituminous 
fuel, ought not to be employed in connection with installations of less 
than 1,000 в.н.Р. With plant of this size, using bituminous fuel and 
recovering the residuals, “а в.н.р. can be produced at a cost of 
under 0'2d. per hour, including everything." Tffis statement, how- 
ever, must presumably be taken to exclude capital charges. With 
Dowson plant using anthracite ог coke, “а B.H.P. may be obtained, 
including everything, for about O'46d. per hour.“ 

The autbor then proceeds to describe the "Dynamic Gas Pro- 
ducer,” which he considers “the most p:rfect of its type.” Re- 
ferring to the chief drawback of the suction gas producer, in that it 
cannot be run on light load for long, he states that the limit of 
continuous satisfactory running is about one-fifth of the normal 
fall load. No advantage is claimed for gas plant where the gene- 
rating sets are above 2,000 в.н.р., but 16 is stated that with small 
units of 100 to 500 B.H.P. as great economy can be obtained 
as with the largest steam or water-power plants ruaning 
under the most favourable conditions. The eaviag effected 
by using suction gas plant, as compared with town illuminating 
gas, varies from 50 per cent. with town gas at 1s. 4d. per 1,000 cb. ft. 
to 84 per cent. with gas at 4s, (these figures referring to fuel cost 
alone). 

The result of a trial carried out at the works of the makers of 
the Dynamic Gas Producer with an engine giving 11˙5 B. H. . was а 
consumption of 0:835 lb. of anthracite per n.H.P.-hour, costing, at 
328. рег ton, id. per B.H.P.-hour. Allowing for the cost 
of the producer £110, and for the engine, £105, the oost of 
ranning for 10 hours daily is worked out at 0514. 

B.H.P.-hour; this estimate includes one-quarter time of ап 
attendant at 253. per week, allowance for rent, rates and taxes, and 
interest and depreciation at 10 per cent. per annum. Allowing for 
the cost of a dynamo, the author brings the cost per B. H. - hour up to 
0:663d., and then says, " Adding one-fourth to this, wo get the cost 
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per B.T о. per hour = 0°704d. per hour, which is a little less than | 


2d. per вто” Apart from the fact that elsewhere in his paper he 
uses BTU. to represent British thermal units (which should be 
B. Th. U.), we must point out that adding one-fourth to the cost per 
Н.Р. does not give the cost per kw. One-third must be added at 
least, and if allowance is made for loss in the dynamo, the addition 
must be increased to one-half. As this error occurs elsewhere in 
the paper our faith in the author's figures is rudely soaken. 

Mr. Bowman goes on to discuss the working of a plant of 5001.н.р. 
The steam plant costs in all £7,200, and working at 80 per cent. fall 
load for 3,000 hours per annum gives a result of 0514, per p T.U. 
The equivalent gas plant coste £6,300, and under the like conditions 
works at 0°44d. per Kw.-hour. Unfortunately, these figuresappear to be 
purely bypothetical. The economy and usefulness of the suction gas 
producer and engine for small electrical installations have already 
been demonstrated beyond question, aud little good can be done by 
advancing arguments so poorly substantiated as thoss iu this 
paper. What we want is the working results. 


BT. LOUIS INTERNATIONAL CONGRESS. 
“Report on Evecraicat UNITS. 


Ат the meeting held on April 6tb, Mr. W. DupDELL opened the 
discussion upon the section of the report of the International 
Congress at St. Louis, dealing with the legalised standards of 
resistance, current and E. M. F., and the names to be adopted for 
the C.G.B. magnetic units; the discussion on the section having 
reference to alternate current motors for traction, being deferred to 
a later meeting of the Institution. Mr. DUDDELL propounded a series 
of questions as being those upon which discussion might take place 
most profitably. The gist of these questions was: — What is the 
true value of the volt and ampere? And he pointed out that it is 
now generally admitted that 1°433 volt is the correct value of the 
E. M. F. of the Clark cell as prepared in accordance with the Board 
of Trade Order in Council, instead of the legal value of 1:434: he 
was of opinion that we must accept the mercury standard ohm as 
being correct from the fact that a mercury standard ohm prepared 
by the National Physical Laboratory agrees with that prepared by 
the Reichsarstalt, and for the unit of current, Mr. Duddell asked 
whether we should depend upon the standard silver voltameter, or 
upon the ampere balance. 

Tae next question was, Should the legally defined unit be defined 
by the C.G.B. units? In this connection he said that we really 
need the C.G.S. units or multiples of them as primary standards, 
then & concrete representation of these primary standards as 
secondary standards, aod, finally, a tertiary or workshop standard ; 
the essential qualities of the secondary standards must be perma- 
nence, and reproducibility, and of the ſtertiary standards, moderate 
accuracy, ease of use, and setting up, and of checking against the 
standards of the National Physical Laboratory. 

As a good example of а secondary standard Mr. DuDDELL cited 
the mercury ohm, but he doubted whether it would be used as & 
workshop standard. 

With reference to the magnetic units, names are requited for the 
units of magnetomotive force, magnetic flux, and magnetic reluct- 
ance, and Mr. Daddell concluded by asking whether the 4 x should 
be moved, and whether the 0.G.8. units of these quantities need 
names. 

Mr. Ковевт Клүв Gray then remarked upon the somewhat 
tardy decision of the British Government to send representatives 
to the St. Louis Congress, and told how the opinions of the repre- 
sentatives of the Institution, and of the British Government, carried 
great weight in the decisions arrived at. 

Lord BAvrEiGH thought that the value of the ohm appeared to 
have been accepted as correct too readily ; he agreed that the ohm 
should be taken as tbe first principal standard, and was of the 
opinion that the ampere, rather than the volt, should be the second 
principal standard, as the errors and correotions of the ohm would 
then have no bearing upon the errors and corrections of the amptre. 


As to whether the Olark or Weston cell should be adopted ав tho 


standard cell, the great advantage of the latter cell, with its very 
small temperature coefficient, pointed to the desirability of adopting 
it as the standard cell, buf at present he thought we knew too 
little of it to set it up in place of the Clark cell. 

Prof. W. E. AYRTON was of opinion that the St. Louis Congress 

had made a mistake in discussing the vagaries of the electrolytic 
measurement of current, and the potential difference of a cell, 
instead of discussing the accuracy of value of the ohm; there was a 
considerable difference in the leading English determinations of the 
ohm, and Prof, Ayrton on reading the discussion at St. Louis thought, 
from the manner in which the value of the ohm was taken for 
granted, that there must have been some later and more accordant 
determinations with which he was unacquainted, but such was not the 
cage. 
In reference to the work done by Prof Слвнавт upon the deter- 
mination of the ampere in terms of the standard cell and ohm, he 
considered that Prof. Oarhart had made a fundamental mistake in 
employing the apparatus he did, involving the rather obscure effects 
of elastic fatigue, whereas a piece of apparatus made on the lines 
of the chemical balance, which had now been brought to such a 
point of accuracy, would have given better results; the fact that the 
mercury ohms prepared by the National Physical Laboratory and 
the Heichsanstalt agreed exactly proved merely that two mercury 
resistances could be prepared per specification to agree to one part 
in 100,000 and proved nothing about knowing the ohm. 

The Drapers’ Co. were giving £700 for anew and improved Lorenz 
apparatus from which he hoped to see а far more correct value of 
the ohm obtained ; he thought the first principal standard should 


succeeded in getting 


be the ohm, and the second the ampere, because the volt was difficult 
to determine in electro-magnetic, though easy in electrostatic 
measure, but the transformation demanded a knowledge of v, at 
present a none too well-known quantity. 

The speaker then described a piece of apparatus recently com- 
pleted for the absolute determination of the ampere, working on the 
principle of a very highly sensitive chemical balance. Suspended 
from each end of tbe beam іва coil with a single layer of wire, во as to 
form a current sheet, the currents in these two coils being in the same 
direction. Each coil is internal and concentric to a stationary coil 


' fitted with suitable adjusting screws; the currents in these coils are 


in opposite directions, 

From the value obtained for the attraction or repulsion between 
these coils, aud the data of the ooils, they could determine the 
ampere absolutely. 

The insulation resistance of the winding of these stationary coils, 
which consisted of a single layer in alternate spirals upon a marble 
core, was extremely high. Very shortly Prof. Ayrton hoped to 
have determined, with this apparatus, the accurate value of the 
ampere. 

Мт. A. P. TROTTER, speaking quite unofficially, emphasised the 
distinction between units and standards, and the fact that the 
British Weights and Measures Act demanded standards ; and he drew 
attention to the wording of the Orders in Council, in which the 
various units are said “to be represented by," whereas other 
Governments say substantially equal to." 

The mercury standard ohm, and the silver voltameter, Mr. Trotter 
thought were amply good enough for trade, and when the redeter- 
minations of the ohm and ampere were completed, the B. of T. 
might declare an official correction. 

He was of opinion that the knowa error in the value of the Clark 
standard cell was not of appreciable commercial importance, except 
perhaps in the testing of lamps; but the specification of the Clark 
cell was certainly out of date, and he preferred the saturated 
cadmium cell to the semi-saturated cadmium cell, though the 
temperature coefficient was higher in the former case. He leant 
more towards the adoption of the multicellular voltmeter, in place of 
the Clark cell. 

Mr. F. E. SutrH dealt somewhat at length with the accuracy to 
which the standard ohm, volt and ampere could be realised, and 
with the permanence of these standards; he thought that if the 
Olark cell were kept at the temperature of melting ice, the results 
obtained would show the cell to be equally as good as the cadmium 
cell, about the permanence of which they knew very little, and he 
believed the time was not far distant when the testing rooms of 
large manufactories would be found equipped with tho mercury 
ohm. 

At the adjourned discussion on 13th inst, De В. T. 
GLaZEBROOK, referring to the discussion at St. Louis, said 
they were not dealing so much with absolute unite, or con- 
eidering whether the O. G. S. units were the best obtainable, but were 
endeavouring to settle a satisfactory reproducible unit to be used 
throughout the world. It was not necessary to discuss the ohm or 
the value of mercury, because it had proved satisf.ctory in practice, 
and the volt and ampere only remained to be dealt with. He quite 
agreed with Mr. Trotter in regard to the English standards; the 
latter were defined by schedules, and had nothing to do with the 
units now under consideration. They were, to a certain extent, 
independent of the exact definition, but were verified from time to 
time. The trouble arose from the various standards in use in 
different countries not beiog as nearly identical as was possible, and 
the object of the conference which it was proposed to hold, and to 
which the British, French, German and Italian Governments had 
agreed, was to establish a universal standard. 

Prof. S. P. Тномрвон urged that it was only necessary to fix one 
unit, as that in iteelf would settle the other two. It was necessary 
to exercise great care in setting up standards, aad he reminded his 
hearers of the past history of the subject, aud the discrepancies 
which occurred when these were verified from time to time. He 
considered that one must stick to the standard and scrap the unit. 
It the watt and ohm were settled, they must make the volt and ampere 
come where they would. The Professor referred at length to Prof. 
Ascoli’s exposition of M. Georgi’s system of units, which the 
speaker considered to be ideal, and he concluded by expressing the 
hope that we should not be saddled with any new standard. 

Col. R. E. CROMPTON said it was no use having standards which 
were not applicable in the shops. Ho had tried to obtain standards 
which couid be carried about, and thought the tertiary standards 
were matters of importance and shouid be accurate. They had 
fairly accurats staudards of voltage and 
resistance, and he considered that they must adhere to the watt and 
ohm. | 
Мг. H. Esar HannisoN considered that there would be con- 
siderable difficulty in adopting Prof. Ascoli's proposal, and that they 
must have ideal units and standards as far as possible iu agreement. 
If they made their standards tveir units, they would be taking a 
backward step; the discrepancies between the various national 
units were insufficient to make any practical difference to the user, as 
aleo would be any slight future chauges. | 

The last speaker, Mr. CRAWLEY, urged that we should stick to the 
standard, right or wrong, and the President intimated that certain 
caes in had decided to communicate their remarks to the 
Journal. 


Radium and Cancer.—lIt is stated that the annual 
report of the Hospital for Diseases of the Skin places on recordis 
satisfactory сиге of cancer by means of radium. 


—— — 
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TESTING OF DIRECT-CONNECTED 
GENERATORS. 


Ах article by G. T. Hanchett in the Electrical World and Engineer 
of March 4tb, gives a uveful account of the commercial testing of 
dynamos, of which the following is a condensation. The points of 
view of the manufacturer and bayer of a dynamo as regards its per- 
formance, differ inasmuch as the manufacturer wishes to separate 
the losses of the mechine in order to build a better, while the user 
is only desirous of limiting the total loss, of ensuring that no part of 
his maobine is injured by too great a concentration of loss therein, 
and of satisfying himself as to the proper regulation of the machine 
on load. The usual test is to run the machine loaded, taking certain 
electrical and thermal measurements. Previous to this the resist- 
ance of tbe field coils and armature are taken at the engine-room 
temperature by the fall of potential method, using an accurately 
ded ammeter and millivoltmeter. The machine is next run at 
full potential and speed on open circuit to adjust the brushes, 
examine tbe bearings and warm up the field coils. Load is then 
applied by means of water or other resistance to the full load 
capacity of the set for about two hours. | 

Any lead given to the brushes to secure sparkless commutation 
must be noted aud marked on the rocker. The regulation of the 
machine is now tested by adjusting the field resistance to give the 
proper machine E.M.F. at fall load (the resistance coils being 
normally warm), the speed and E.M.F. very carefully noted, and 
the load euddenly thrown off. Reducing the engine speed to normal 
as quickly as possible by the steam admission and drains, the 
machine H. M. F. sbould be again noted. If the speed cannot be 
exactly adjusted, it should be noted, and the observed voltage 
corrected by dividing by this speed and multiplied by the rated 
valuo. The result should be the no-load voltage at which the 
dynamo is rated. 

YOn opening out the steam admiesion, closing the drains, and 
throwing full load on again, tbe voltmeter should show full load 
voltage once more, ав soon Ав the engine has regained its normal 
speed. This may not be strictly the case, owing to the hysteresis 
of the iron in the field, but the “ history ” of the iron sbould not 
affect the reading by more than 1 per cent. After the guaranteed 
number of hours of run, the resistance tests should be repeated, and 
recorded as the hot resistance of the machine. Thermometers are 
placed, one on the armature surface, covered with a pad of waste, 
another on the commutator, similarly covered, and a third in the 
field coils. The values will first rise, then fall, the machine 
becoming hotter after remaining at rest for а short time, because 
the outer surfaces which were cooled by windage during running, are 
now heated up from the inside. These may be checked by the resist- 
ances with the approximate formula Bn = Bc {1 + 004 (тн — тє )], 
when ву, Bc are the resistances hot and cold respectively, тн, Tc 
the final and initial temperatures, Centigrade. The value 
obtained electrically is usually higher and more accurate 
than that found thermally, as it measures the internal heat. 
The American Institute of Electrical Engineers preecribes 
а normally rated machine as baving a rise of 50 „б. in 
field and armature-by the resistance method, and 55° C. ia 
the commutator and brushes by thermometer. The insulation 
resistance, hot, of the machine, is found by putting it in series with 
a voltmeter of known resistance across а known voltage, and noting 
the voltage drop across the machine insulation. For a 220-volt 
machine the minimum resistance should be 1 megohm. If less, 
disconnect the various of the machine till the leak disappears. 
If the leakage is general, and in the rough proportion of two-thirds 
in the armature to one-third in the field, it is probably due to damp- 
ness, and will eveutually disappear. A local leak of any magnitude 
in the rocker or terminal block should be remedied at once, as it 
may grow. 

The commercial efficiency, though capable of being roughly tested 
by indicating the engine simultaneously with measuring the outpuf, 
is best performed by the stray power method. Immediately after 
a previous run on load the armature is driven as a motor on no load 
from an external electrical supply, the evgire connecting rods being 
disconnected from the crankebaft. The field excitation and the 
measured armature current are varied until rated speed is reached 
at rated armature pressure (back E. M. F.). The series coil, if present, 
must be omitted, the current passing directly to the armature. Note 
the speed, the voltage impressed on the armature, the current 
pasting through it, the bot resistance of the armature and series 
coils, and the hot resistance of shunt field circuit including the part. 
of the yheostat used. Since the dynamo losses comprise those 
in the bearings, in brush friction and windage, hysteresis, eddy 
currents, copper losses in the armature and series cirouits, 
and oopper Josses in the fields, the method is to calculate these 
separately. The copper (C*R) losses are calculable from the 
measurements of hot resistance, currents flowing, and E. M. F. 's 
impressed. The article includes a typical efficiency calculation, of 
which the following is the generalised etatement:—If speed as 
motor = s, impressed E. M. F. on armature = v, current used in 
driving the armature = c, hot resistance of armature = 7,, hot 
resistancà of series field coil = v., hot resistance of shunt circuit 
= ғу, then watts applied to armature = с v. Armature copper 
losses = c? rq, and etray power of the armature (hysteresis, eddy 
currents, wiudage) = c 9 — c т. = р. The voltage drop in the 
armature = c r, and back E.M.F. developed by the armature 
= v c . If new tbe mschine terminal voltage at any 
desired lond cf с smperes is v when running at speed 
в, und c. = sbunt current, the armature circuit drop when 
running as a dynamo is (c + c,) (ra + r.) = va, and the 
total armature voltage is v + v, ‘The stray power of the 


ps(v + ve) _ Р. The 
| 8 (V - r. 

copper loss in the armature is (0 + c,) . Ta; that in the series 
coil (с + e)? 7,; that in shunt coil = v с. The addition of these 
last four losses give the total loss at the given load = T. The 
output is v c, the input v о + T, the efficiency TT . 100 per 
cent. The friction of the engine bearings is included in the above 
method. The hysteresis loss is proportional to the speed and the 
l'6th power of tbe armature voltage, while the eddy current 
losses are proportional to the square of the armature voltage and 
the square of the speed, whereas in the test these are assumed pro- 
portional to the speed. With care in meaurement, however, ths 
error 80 produced is under 1 per cent. 


armature when running as a dynamo is then 


A DYNAMOMETER FOR MEASURING 
THE TENSION IN OVERHEAD LINES AFTER 
ERECTION.* 


OvERHEAD telegraph wires have to be subjected to considerable 
tension when bing erected in order to prevent the vibrations pro- 
duced by the wind, from causing accidental contact between different 
wires. The tension on the wire depends on the dip, and the latter 
is itself dependent on the length of spav, on the coefficient of 
elasticity, and on the temperature coefficient of the wire. 

In order, therefore, that the tension to which the wire is sub- 
jected sball be within the safe working stress of the material, the 
tightening of the wire is carried out in accordance with tables 
drawn up, either on the basis of tension or on that of dip, for 
different spans and temperature coefficients. When a table of dips 
ie used, the correct amount of dip is determined by optical means, 
whilst when a table of permissible tensions is employed the correct 
tension is decided by means of a dynamometer inserted into the 
wire under consideration before the span is completed. 

Should апу slight slacking back occur whilst the wire is being 
fastened to the insulator, the values given in the table will no 
longer be complied with, but ap to the present no means of directly 
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ARRANGEMENT OF DYNAMOMETRB. 


measuring the tension after erection has existed. It is, however, of 
considerable importance to be able to determine whether tbe actaal 
tension in tbe finished span agrees with the table, especially ss it is 
usual to decide the dip of succeeding lines by comparison with the 
first one erected. 

Attempts were at first made to employ a dynamometer of the 
type in use on cable ships, in which the amount of the force reqvired 
to bend the cable between two fixed points is used as a measure of 
the tension in the cable. This method, however, proved unsuitable 
because small unavoidable kinke in the wire affected the resulte 


T E fa 88 
* Translation from the Elektrotechnische Zeitschrift of a paper 
read before the Elektrotechniecber Verein, by G. Nicolaus. 
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very considerably. As the result of further experiment the follow- 
ing method was then devised :— When suspended wires under tension 
were bent sideways by a definite constant amount, the forces 
required were found to be proportional to the tensions in the 
wires. For thia purpose the bend must be made sideways and not 
downwards aa the latter introduces additional loading of the wire. 

The amount of displacement necessary in order to render the 
effect of kinks in the wire negligible, was found iu the case of 
ordinary 1:5 mm. diameter bropz3 wire, to be about 10 mm. in a 
length of 30 om. 


The instrument employed (see figure) consists of a fixed arm парда a 


round peg 5 free to move in a guide tube. One arm c of a bell 
crank presses against the peg through a ball joint. The bell crank 
is pivoted on a knife edge and at the end of its other arm a sliding 
weight d is arranged. | 

When takiog a measurement, the instrument is clamped to the 
insulator. The wire is then placed in position so that the peg b 
and the rounded ends of the arm a produce a displacement of 
10mm. The tension in the wire then presses the long arm of the 
bell crank up against a stop until the sliding weight is drawn out 
sufficiently to counteract the force. The ball crank then swings 
freely on its knife-edge support (arranged in the resultant direction 
of the two forces on the crank) between stops, and, when this occurs, 
the displacement of tbe wire at each test is exactly the same and 
the tension in the wire can be read off directly on the sliding 
ена scale, which is previously calibrated by experiment to ith 
ot 1 kg. 

The ball and knife-edge arrangement employed reduces the 
friction to a minimum, and, with a little experience, readings of 
line tension accurate to ith kg. are obtainable. 


THE FARADAY SOCIETY. 


THE April meeting of this society was held on Tueeday, the 
4th inst., Prof. A. K. Huntington presiding. Mr. A. H. 
Hiorns opened the proceedings with a Paper on “ Alloys of 
Copper and Bismuth,” in continuation of his previous 
studies of the structure and composition of binary copper 
alloys, but the remainder of the meeting was again devoted 
to the electric furnace and its products. 

Before he left for Australia, Mr. E. Kilburn Scott, 
at the January meeting, gave a hurried sketch of his 
Paper on “Refractory Materials for Furnace Linings,” 
and this having since been printed and circulated, 
came up for consideration and gave rise to a very 
useful discuesion. The Paper deals only with electric fur- 
nace products, and confines itself principally to the silicon 
carbidee—carborundum, amorphous silicon carbide, and 
siloxicon, and electrically-shrunk magnesite. The carbides 
are now coming into favour as materials for washing, to a 
depth of half a millimetre or во, over ordinary furnace 
linings, and as far as present imperfect experience goes, they 
appear бо give much satisfaction. Carborundum, which, as 
everybody knows, is crystallised silicon carbide, was first used in 
this way by Engels as far back 1899, and judging from some 
specimens exhibited by Mr. Richard Cremer, the carborundum 
wash can give a very satisfactory account of itself, even after 
passing through the severest ordeals. One of his samples 
was a piece of Glenborg firebrick, coated with carborundum 
taken from a furnace heated with coal-dust firing. The brick 
had been exposed to а very high temperature, and yet the 
carborundum surface had protected it exceedingly well. 
Another specimen was a small injector furnace, of which 
one-half was washed over with carborundum. The furnace 
was heated with a blowpipe, and while the uncoated parts 
had visibly fluxed, the carborundum-covered portions were 
perfectly intact. For washing over ordinary furnace-kilns 
the carborundum is ground very fine and mixed with silicate 
ofsoda. After thoroughly brushing the freshly set firebrick 
to get rid of duet, &c. (the mixture does not stick readily to 
asurface which has been already fired), the carborundum is 
painted on to the depth of about half a millimetre. It is 
then left for about twenty-four hours to dry, and afterwards 
the firing is started up gradually. The result is that a layer of 
carborundum becomes cemented over the whole surface of the 
firebrick lining, cracks and all, and if properly done it 
adheres quite soundly. On the carborundum-coated bricks 
shown by Mr. Cremer the coating bad not been washed 
op, but had been forced on under pressure to a thick- 
ness of about a quarter of an inch, the eurface of the bricks 
having been cut away so that the lining interlocked 
with the bricks after the fashion of a dovetailed joint. Mr. 
Oremer pointed out that carborundum must not be used for 
coating silica bricks on account of the expansion and con- 


traction of the latter. There is some difference of opinion 
as to the best binding material to use with carborundum, 
and where basic slags or materials have to be taken into con- 
sideration, Mr. Scott recommended the use of fireclay 
instead of sodium silicate (water glass), but Mr. Cremer, 
who claimed to have made hundreds of tests with all varieties 
of binders, stated that the Jatter was a perfect binder for 


. carborundum, and excelled all others he had seen used. Mr. 


W. Murray Morrison, on the other hand, favoured the use of 
tar, especially for high temperatures, where the increase of 
conductivity caused by it was of no consequence. Oar- 
borundum has also been used for lining and coating iron and 
other metals. Where it is used for this purpose, however, 
the metal must remain constantly heated, as otherwise the 
coating will burst off when the metal cools down. In the 
cage of some central iron pipes for a particular blast furnace 
the useful life was increased from 2} to 9 months. Nothing 
but carbon, preferably charcoal, is known at present for use 
at temperatures above the decomposition point of car- 
borundum, but possibly furtber study of electric furnace 
products may produce highly refractory materials. 

Siloxicon, SiCO, is a comparatively new material from the 
industrial point of view, its manufacture having beeu 
patented by Acheson as recently as 1903. It is very highly 
refractory, having a neutral action on both acid and basic 
slags and being insoluble in molten metals, and it does not 
decompose before 3,000°C., being then transformed intosilicon 
carbide. Siloxicon is, to a certain extent, a self-binding 
material, but it is best to add alumina, and in certain cases 
non-alkaline clay, if desired to make up articles that can be 
baked before use, and if used for linings, either silicate of 
soda or coal-tar as binding materials. Mr. Gaster said he 
had recently been informed by the Acheson Co. that a 
piloxicon wash must not be used indiscriminately in all cases. 
For example, in lining Portland cement kilns а mere wash 
was insufficient ; hard bricks of tbe material were necessary. 

Amorphous silicon carbide was found by Acheson to con- 
stitute the white or grey-greenish looking shell surrounding 
the zone of crystallised carbide in his carborundum furnace. 
Talbot used it as a refractory furnace lining in 1899, but 
more recent experience has shown that, being a fair conductor 
of heat, it is beet used merely as а wash over ordinary fire- 
bricks. The best binding materials to use are glue, pro- 
vided silica be present or added, sodium silicate where the 
lining is not exposed to a very high temperature, or gas-tar, 
which gives articles of considerable mechanical strength. If 
the latter is for any reason objectionable, the particles of the 
carbide may be fritted together by heating at a high tem- 
perature for several hours in an oxidising atmosphere, a 
temporary binding agent, such as a solution of glue, being 
used for that purpose. This treatment, according to Fitz- 
gerald, superficially oxidises the grains of carbide and fuses 
them together. 

The most interesting section of Mr. Scott’s paper is that 
which describes the results of experiments made by him in 
1902 in Norway, at the instance of Mr. H. G. Turner, the 
owner of some Indian deposits, on the electrical shrinking 
of magnesite. Ordinary calcined magnesite, that is, mag- 
nesite with the carbon dioxide driven off, is now recognised, 
as the best material for lining basic open-hearth furnaces, 
converters, cement kilns, and other furnaces where dolomite, 
chromite or silica cannot be used. In America magnesite 
or, to be more accurate, magnesia, is largely used for stee 
furnaces, as its durability, freedom from moisture and silica 
and resistance to conversion from basic slags and metallic 
oxides, make it cheaper in the long run than other linings, 
such as dolomite, which are used in Eogland. 

Prof. Н. N. Dains, in a useful communication to the discus- 
sion, sent in some detailed descriptions and analyses of tbe 
various magnesite deposits at present available. The principal 
of these arethe Indiav, Grecian, Styrian and American, and 
now some deposits, somewhat silicious however, have recently 
been found in South Africa. Of thesethe Indian magnesitesare 
the purest, and, therefore, the most refractory. The Grecian 
magnesite approaches nearest to the Indian, but the lime in 
it is harmful, while the Styrian deposits are less refractory 
still, on account of the large percentage of iron oxide they 
contain. | 

The shrinking of magnesite takes place in two stages. 
First, the carbon dioxide has to be driven off. This is really 
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calcining, and it is misleading to call it shrinking, as Mr. 
Scott does ; a temperature of 800? C. is all that is necessary 
to expel the last traces of CO,, and the calcining increases 
the specific gravity from 8 to about 8:88. It is doubtful 
whether an electric furnace is the proper medium in which 
to carry out this calcining. In tbe first place, the 
temperature required is too low for electric heating to be 
economical, and, secondly, as pointed out by Mr. Hutton, the 
CO, given off would rapidly consume the electrodes. Bat 
shrinking proper, that is, fasing the calcined mugnesite, and 
converting it into crystallised magnesia, is a process that can 
only be satisfactorily and economically carried out in 
the electric furnace, seeing that a temperature of 8,000° C. 
is required, and its specific gravity is increased 
to 3:58. or to 3:65 according to Moissan. In the experi- 
ments described by Mr. Scott, the shrinking was carried out 
in the Siemens and Halske intermittent calcium carbide 
. furnaces at Meraker. The magnesite was simply passed 
down tbe chutes in tbe eame way as tbe raw materials for 
making the carbide, and when once the arc was fairly started 
the magnesite could be fed in quite rapidly, and no carbon 
or other material was necessary. After a two hours’ run 
with 8,500 amperes at 65 wolts, a block 15 in. cube of 
almost pure crystallised magnesia was obtained, so that to 
make 3 cwt. about 800 H.P. for two hours was required. 
Bat it transpired that these figures were by no means exact, 
because the experiments were carried out on only lightly 
calcined magnesia that had been lying about, and had taken 
up CO, and water. These experiments have been continued 
by Mr. Naumann, the engineer in charge of the Meraker 
carbide works, and it is to be hoped that Mr. Turner, for 
whom the experiments are being made, will see fit to publish 
the results of this very interesting work. 

From electrically-shrunk magnesia excellent bricks have 
now been made, and Mr. J. E. Stead has expressed himself 
satisfied that this material cannot be melted by the highest 
temperatures used in metallurgical furnaces. It has now 
been tested as a wash over the fire-brick lining of a carbide 
of calcium furnace, and it was found that the bricks lasted 
for 200 hours without repair, whereas the unprotected 
bricks required repair after a five-hours’ heat. There 
seems to be no doubt that the crystallised material 
will prove of special value as a refractory material in 
general metallurgical practice, and as it does not form 
a carbide with carbon it is particularly suitable for 
lining electric farnaces, It should be pointed out in this 
connection that it is a mistake to suppose that the lining of 
an electric farnace is subject to specially severe temperature 
conditions. In the first place, the intense temperatures are 
very local; and secondly, in a properly designed electric 
furnace, the material under treatment should form the actual 
furnace lining. 

Much work remains to be done in connection with the 
scientific and systematic study of refractory furnace materials. 
Mr. Gelstharp, for example, asked for a material which will 
withstand the action of tri-silicate of soda and lime at high 
temperatures for use in glass furnaces of the tank type, and 
there is little reliable and exact information at present avail- 
able concerning the mechanical properties, the effects of 
known high temperatures, and in particular the thermal 
conductivities of the materials now used for the linings of 
furnaces. 

The meeting wound up with a paper by Mr. R. S. Hutton 
and Мт. W. H. Patterson, entitled Electrically-Heated 
Carbon Tube Furnaces.“ The present communication was 
only intended to be preliminary— further details and experi- 
ments are promised for a future Paper —and it contains a 
descripticn of two types of experimental electric furnaces 
designed by the authors, which are sure to be found useful in 
metallurgical and chemical laboratories, as they are во 
simple that anybody can set them up for himeelf. The tube 
type of furnace is the most readily available for the very 
highest temperatures, and very satisfactory results can be 
obtained with a very simple type of construction. The 
important points to be borne in mind in designing such 
furnaces are keeping cool the end connections, protection of 
the tube from contact with air, and heat insulation. The 
first type is a graphite tube furnace, bored from a solid rod 
of Acheson graphite. This material can be machined as 
easily as a metal, and therefore it is only necessary to screw 


the tube into end plates, also of graphite, and the furnace is 
practically complete. The central portion is of course 
thinned down, and it is surrounded with  finely-granu- 
lated carborundum, held in place by brickwork, which 
is found to be an excellent jacketing material. In 
such a tube furnace, 1˙5 cm. internal diameter and 28 om. 
long, a current of 320 amperes at 9:6 volta will melt nickel 
in 18 minutes and platinum in 164 minutes. Where much 
work has to be done, the time necessary for boring and 
turning graphite tubes is obviously a disadvantage, and 
therefore the authors have also designed an agglom 
carbon tube furnace. The tubes are readily obtainable from 
arc carbon manufacturers. This amorphous carbon cannot 
be machined as graphite can, so a new device for making the 
end connections had to be worked out, and this appears to 
be so satisfactory, and witbal so simple, that small electric 
furnaces are brought within the scope of almost any labora- 
tory where large currents are available. The ends of the 
carbon tubes are coppered electrolytically and soldered to 
copper tube extensions provided with water jackets to keep 
the joint cool. Into these the current is led by copper 
clamps, and glass tubes for the passage of gases, &c., are con- 
nected by means of rubber stoppers. Carborundum kept in 
place with an external asbestos tube serves as the jacketing 
material, as before. Tube furnaces up to 67 mm. internal 
diameter have been successfully made in this way, and it is 
hoped to use these, and even larger tubes, in a vertical 
position, so that large crucibles may thereby be heated. In 
such a tube 850 amperes at 13 volts melt nickel in 12 
minutes and platinum in 20} minutes. In а special tube- 
furnace for experiments in an atmosphere of pure gas, the 
furnace proper is surrounded by an outer jacketed carbon 
tube, also provided with water-cooled copper extensions, and 
the joint between the two is gas-tight, hydrogen being passed 
through the space between the tubes. For most experi- 
mental work, however, the simpler mode of con- 
struction is all that is required. In laboratories 
where very much current is not available the furnaces may 
be made to take quite small currents at correspondingly 
higher voltages by the ingenious method, patented by 
Rubstrat & Grimmer, of cutting a spiral on the tube, and 
thus increasing its resistance. 

One of the great advantages of these tube furnaces is the 
ease with which regulation of temperature can be effected, 
either by varying the current, or else by slightly shifting 
the position of the boat or cracible under treatment. The 
authors rightly point out that there is a vast amount of 
physical and chemical high temperature work which can 
only be carried out when the heating is under perfect control, 
and we heartily agree with them in thinking that there are 
numerous applications for which these carbon tube furnaces 
are essentially fitted. 


THE LEGAL RELATIONS OF SUPPLY 
COMPANY AND CONSUMER. 


THE legal questions and answers which are published from 
time to time in these columns, serve to show that intricate 
questions sometimes arise between company and consumer. 
The paucity of legal decisions dealing with the relationship 
of supply company and consumer, indicates that recourse 
is not often һай to litigation. While this is a matter 
upon which the parties to the disputes are to be congratulated, 
there is no doubt that a few leading cases upon the ques- 
tions which are most canvassed would be of great advantage 
to the electrical world. | | 

It will have been noticed in this connection, that in 
answering the various questions addressed to him, our legal 
contributor is but seldom able to quote a case in support of 
the view which he expresses. 

The problems with which we deal from time to time are 
not by any means confined to disputea between company 
and consumer. As we shall hope to show in the course of 
the present article various questions arise from time to time 
in relation to the powers and duties of those who under- 
take the private supply of electricity. | Mu" 


Vol 56. Мо. 1,480, APRIL 21, 1905.) 


The question whether a local authority who are supplying 
electricity can enter into “free wiring” agreements if 
their provisional order does not authorise them to do so 
has also arisen during the past year. It seems to have been 


made quite clear by the case of the Attorney-General v. the 


Mayor, &c., of Barnstaple (reported in the Er ecrricaL 
Review, May 8th, 1903, p. 771), that statutory power 
must be obtained for this purpose. A precedent for the 
necessary clause will be found in the Gateshead Electric 
Lighting Provisional Order, 1899. It is conceived, how- 


ever, that the following clause, which appeared in the 


Halifax Corporation Act, 1898 (61 and 62 Vict., ch. cxlvi.) 
(Sec. 35), would suffice. There the Corporation were 
authorised “ To purchase, hire, sell, let on hire or otherwise 
deal with dynamos, electric motors, accumulators, meters, 
burners, arc and other lamps, fittings, wires, plant, engines, 
conductors, machinery, apparatus and appliances for, or in 
relation to, the production, supply, distribution or utilisation 
of electricity, or required or used for or in connection with 
their electrical works and undertaking.” 

In the case of companies, so long as the memorandum of 
association allows them to make contracts for free wiring, it 
would seem that they may do во irrespective of the terms of 
their provisional order. | 

We have also been asked to consider how far it is com- 
petent for a local authority supplying electricity, to transfer 
their powers under an existing provisional order to а com- 
pany. It was formerly the practice of the Board of Trade to 
insert in provisional orders in favour of local authorities a 
clanse authorising a transfer, with the consent of the Board, 
of the powers, daties and liabilities from the local anthority 
to a company or person. The policy of the Board has now 
undergone a change, and no such clause is inserted except 
for good cause shown. In several cases, however, transfers 
have been authorised by special provisional order. See, for 
instance, the Saddleworth and Springhead orders, respectively 
confirmed by the 2 Edw. VII., ch. 1. xviii. 

Various tactics are adopted by electric supply companies 
and local authorities who supply electricity for the purpose 
of making consumers take supply at a pressure different 
from that at which the company originally undertook to 
furnish energy. In one case which was brought to our 
notice, a corporation commenced to give a supply to their 
consumers at 100 volts. Later on they changed their 
supply to 200 volta, and sought to make all their consumers 
accept current at this pressure. One consumer had an 80- 
lamp installation adapted for pressure at 100 volts ; but he 
took on some new lamps at 200 volts. Later, the company 
reduced their charges for 200-volt current to a flat rate of 
444. per Board of Trade unit; but they continued to charge 
the consumer in question at the rate of 6d. per unit (with a 
rebate of 44d.) for his 200-volt supply, and refused to put 
him on а level with the other consumers unless he undertook 
to make, at his own страве, all Ше alterations necessary 
for a 200-volt supply throughout. As it seems to us, a 
supply company has no right to attempt to bring pressure to 

т Upon aconsumer in this way. It is one of the principles 
of the Electric Lighting Acts that a consumer in any district 
is entitled to a supply on the same terms on which any other 
company or person in the area is entitled toa corresponding 
supply. Any violation of this duty may render a supply 
company liable in penalties. 

The question has frequently arisen during the past year 
as to whether a company or person can supply electricity 
without the authority of a provisional order or special Act. 
If a man finds that his neighbour has an electrical installa- 
tion, he may find it cheap and convenient to obtain a supply 
from this source upon terms which can be arranged. Is 
there anything to prevent such an arrangement being con- 
cluded ? The answer to this question is that there is nothing 
in the electric lighting. Acts to prevent the private supply 
of electricity, and provided it is not necessary to place 
electric mains under or over any highway, it is competent 
for any шап to supply his neighbours with electrical energy. 
Where, however, it becomes necessary to make use of over- 
head conductors, the Board of Trade regulations with regard 
to overhead wires shonld be consulted (a précis of these 
regulations will be found in the ELECTRICAL REVIEW, 
September 9th, 1904, p. 439). It is to be observed that 


these observations apply, even though there is a company or. 
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а local authority granting a supply under а provisional order 
in the district. | 
A concrete instance is furnished by another question which 
was put to us. It was as follows: —“ A company owning 
ironworks are desiras of providing electric power to about 
five of their collieri+s, whieh are situated at distances varying 
from one to five miles from their works, It is proposed to 
lay down H.T. plant—say, 2,000—6,000 volts—at these works, 
and to convey the current by bare overhead wires to the 
various collieries, the total amount of power required being 
on the average 1,000 н.р. These wires would in a few cases 
have to cross public roads and footpaths, but for the greater 
part of the way they could be erected in fields occupied by 
the tenants of the company.” The question was whether an 
installation could be let up on the lines suggested. Pro- 
vided (a) the consent of the highway authority is obtained 


. to the stretching of cables across public roads ; and (b) the 


consent of the Board of Trade is obtained to the use of the 
overhead wires (which would have to be insulated where 
they crossed a street or road), an installation of this kind 
could be put up by the company. 

lt is well known that a supply company is under obliga- 
tion to observe strict equality in ita treatment of consumers. 
The justice of this rule is apparent when it is remembered 
that the undertakers have, to a certain extent, a monopoly 
in their district, The rule that there shall be equality, 
however, does not mean that the price per unit must be the 
same to every consumer. For instance, if it could be 
shown that the supply toa рүн consumer was large 
and very constant, or that he made use of the supply for 
lighting purposes in the daytime (as the manager of a theatre 


. might do), the undertakers would not be guilty of undue 


preference in granting him special terms. 

The fact that electricity is often supplied by companies 
and local authorities upon specia! terms for motors, or, at 
what are termed ** motor rates," has occasionally induced the 
question whether a consumer would be entitled to demand 
a supply for a motor-generator at motor rates. By doing 
so he might be able to obtain a supply of electricity for 
lighting purposes at a lower rate than if he took it direct 
from the mains, We have no doubt that a supply company 
would be entitled to refuse a supply at motor rates under 
these circumstances, The reason why a supply company 
can afford to make special terms for motors, is that a motor 
used in the ordinary way for driving machinery would in all 
probability be run at a time when the engines at the station 
were relieved of their lighting load. It is obvious, there- 
fore, that the use of a motor-generator for lighting purposes 
might result in logs to the supply company. 

The insulation testa demanded by supply companies 
appear to vary considerably in different districte, so much 
во that the question occasionally arises as to how far the 
testa ennie are unreasonable. A correspondent who 
wrote to us in July, 1904, referred to two extreme cases. In 
the first of these the rule was that The insulation 
resistance to earth shall not be less than 10 megohms 
divided by the current.“ In the second case, the rule was 
that The resistance in megohms shall be not less than 
the number obtained by dividing the pressure of supply by 
the number of lamps.” Assuming that the prescribed test 
can be shown to be unreasonable, has the prospective consumer 
any remedy? It seems that the Board of Trade rules 
prescribe no standard test of insulation ; they merely impose 
upon the supply company the duty of taking necessary 
precautions against short circuit, and apparently the com- 
pany are at liberty to decide what tests are necessary. At 
the same time we anticipate that if the testy prescribed were 
beyond the bounds of reagon, the consumer might be in a 
position to bring the company to book for refusing to give 
that supply. The onus of showing that the insulation tests 
were reasonable would then be upon the company. 

The vagaries of meters sometimes give rise to questions as 
between company and consumer. Is the decision of the 
meter dial absolutely final upon the question asto how much 
energy has been consumed? It is obvious that this is а 
matter of importance from both points of view. Inthe case 
of a gas meter, the meter register is only prima facie evidence 
of the amount of gas which has passed through the instru- 
ment; but it is provided by the Electric Lighting (Clauses) 
Act, 1899, that if any difference arises between any con- 
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sumer and the undertakers as to whether any meter, whereby 
the value of the supply is ascertained (whether belonging to 
the consumer or the undertakers), is or is not in pro 

order for correctly registering that value, or as to whether 


that value has been correctly registered in any case by апу: 


meter, that difference shall be determined upon the appli- 
cation of either party by an electric inspector, or where the 
local authority are the consumers, by an snspector to be 
appointed by the Board of Trade,* and that inspector shall also 
order by which of the parties the costa of and incidental to the 
proceedings before. him shall be paid, and the decision of the 
inspector shall be final and binding on all parties. Subject 
as aforesaid, the register of the meter shall be conclusive 
evidence, in the absence of fraud, of the value of the supply. 

Although this clause apparently makes the decision of an 
inspector final, cases are on record in which consumers have 
been relieved from having to pay the amount registered by a 
meter. Of course, if the meter were proved to be incorrect, 
a supply company would probably refund any money which 
had been overpaid. If they did not do so, it would, in our 
view, be open to the consumer to bring suit for the amount 
overpaid. | 


MERSEY RAILWAY: RESULTS OF ELECTRIC 
WORKING. | 


- 


In the last issue of our contemporary, Transpori and Rail- 
road Gazelle—which, by the way, is the most interesting of 
all English railway publications that come before us—there 


is a useful article, showing by means of several tables the 


substantial progress that has been made with the Mersey 
Railway system since conversion from steam to electric 
working. The report of the directors for the last half-year 
and the remarks made by the chairman of the company 
have already appeared in the ELBCrRICOAL REVIEW (see our 
issues of March 24th and 81st), so we merely reproduce the 
table matter from our contemporary's article. The results 
of working for the half-year ended December, 1904, are 


compared with those of the corresponding half-year of 1903, 


as follows :— 
Тлвги I. 
Deo. half, Deo. half, | 
1904. 1908, Increase or decrease. 
Gross earnings .. £41,788 £37,368 44.4830 + 119% 
Expenses .. ..  .. 32,883 32441 + 442 + 13, 
Ratio "i aes (78:69) (86:83) — (814) — 
Net earnings - £8,905 £4917 + £3,988 --814,, 
Net income Vis .. 8,948 4,904 + 4044 + 825 „ 
Debenture interest, & Mc... 17,948 17,953 — b — 
Amount payable by the 
British Westinghouse 
Oo. iis EUN га 400 12,660 — 4,260 — 
Balance eet : — £311 — £211 — 
Miles. Miles. Miles. 
Train-mileage ..415,020 401,046 + 14579 + 36, 
The chief items of expenditure are compared thus :— 
TABLR II. 
Deo. half, Dec. half, Increase or decrease. 
1904. 1908, 
Way and works ... .. £3,630 £2,802 + £828 + 296% 
Locomotive power (total) 9,101 8,702 + 399 + 45, 
Locomotive running 6,5 6,575 + 13 + 02,, 
Loco. repairs and revewals 2,518 2,127 + 886 +184, 
Carriages ... ae . . 1,292 1394 — 102 — 73, 
Traffic expenses ... 11,530 12,2274 — "44 — 60, 
General charges ... . 2,858 2714 + 144 + 53, 
Capital expenditure 2, 147 1.137 + 1,010 — 


The development of traffic since electrification is shown in 


Table III. | 
! TABLE III.—PASSENGEAS. 


June half, Dec. half. Year. 
1904 ... .. 4,499,147 4,657,876 9,157,023 
1903 ... . . 9,201,644 4,153,777 7,955,421 
1902 ... . 9,104,294 2,844 708 5,949,002 
Increase (2 years) --1,994,853 +1,813,168 +3,208,021 
= 45 N = 64 Y, =54% 


Season tickets which are not included in this table show an increase of 
per cent. during this period. v 


* The words in italics are omitted from orders in favour of local 


authorities out of London, | 


ee 
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Vulcan“ pump and tester, as shown in fig. 1. 


In Table IV. there are stated the | train-mileage, 
earnings and receipts per train-mile in the past three 


TABLE IV. 
Train - Passe Recei 
mileage. oo tig caine 
1904 . 827,808 £79,744 £23:13 
J 903 . 619,954 66,895 95 92 
1902 809,100 58,564 45:45 
Inc. or dec. (2 years) +518,208 +£21,180 —£22°30 


Table V. is a general comparison for the three. years of 
the gross receipts, working expenses, and net earnings :— 


TABLB V. 
Gross Net 

earnings. Expenses. | Ratio. earnings. 
1904 £82,707 £66,475 80:38 Y £16,232 
1903 69,636 64, 509 92:68 „ 5:133 
1902 61,251 57,536 94°01 „ | 3,715 
Inc. (2 years) + £21,456 4 8,999 —1363% +19,517 
Per cent. ... 35% 155% — 338 % 
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PATENT SIPHON AND PRESSURE GAUGE, 


A NOVEL pattern of pressure gauge, styled the Vulcan,“ has been 
brought out by Messrs. J. Hopkinson & Oo., Lt?., of Huddersfield, 
and is illustrated herewith. The switchboard bracket voltmeter 
has evidently iofluenced the design, for the dial is of the sector 
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F id. 1.—" VULOAN ” GAUGE, WITH Вгрнон DISCONNEOTED, 
AND Pump ATTACHED FOR TESTING. ° 


type, with figures marked on white opal, and illuminated from 
behind by an incandescent lamp, while the gauge is rigidly supported 
by a swivel arm, and can be swung to one side so that all the gauges 
on a battery of boilers are visible from one position. 


Fic. 2.—-Ввав Vnw or Gavas rs NORMAL CONDITION. 


The dial is finely graduated only up to the working pressure, the 
higher graduations being widely spaced, and used for testing pur- 
poses only. A s feature is the swivel siphon, which can be 
swung aside and blown through without disturbing the gauge ; and 
the gauge itself can be readily tested in position, үшән of М 

he gauge 16 
thermally insulated from the siphon by a washer of non-conducting 
material, to keep it cool. The apparatus appears to be á decided 
step in advanc:, 
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such a path, more harm than good may not be done. A 
building * protected" by a lightning conductor is probably 
more often struck by lightning than it would be without it ; 
and unless the conductor offera a sufficiently clear run direct 
to earth, there is the danger of side flash, when a portion of 
the discharge will pass through the masonry or metal work 
of the building to earth. 

It is a little discouraging and disconcerting to read in the 
reports referred to that a country house which, during ite 30 
years’ existence without a lightning conductor, had never been 
struck, was, after being **protected" by means of a con- 
ductor, very shortly afterwards struck and severely damaged. 
This is by no means an isolated case, and it is noteworthy 
that in most of the instances recorded, lightning conductors 
were attached to the buildings. 

One of the latest object lessons occurred on April 1st—of 
all diys most suggestive—when, during a severe thunder- 
s:orm, the Second Pyramid of Egypt was struck, several 
great blocks of masonry being dislodged from the summit and 
hurled to the ground. 

This is said to b» the first instance within living memory 
of any of the Pyramids having been struck by lightning, 
* which is all the more remarkable, seeing that all the 
Pyramids are provided with conducto:s," says the Pall Mall 
correspondent. It was too bad of the Pall Mall Gazelte 


to blart out the naked truth like that, but perhaps the 


correspondent did not quite mean it in that way. At any 
rate, the Pyramids seemed to have managed very nicely 
without lightning protection for about 5,000 years. 

A week or so ago St. Matthias’ Church in Richmond was 
struck by what has been described as a fireball. This is a 
form of lightning about which there is a certain amount of 
scepticism. 

According to the published accounts, a blinding flash of 
lightning was seen, and people saw “a huge ball of fire 
descending from the clouds, It exploded with a loud report 
near the church steeple, and the concussion was so violent 
that pedestrians were thrown to the ground, windows and 
doors loudly rattled, and the effects were felt across the 
river as far as St. Margaret’s.” 
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~ Consicerable damege was done to the rocf of the church, 


electric light wires were fused, and the glass frcnts of dis- 
tributing bexes were bre ken. 

There is an element of mystery abcut this ball lightning. 
Ів it rot possible that the lightning flash did the damoge, 
and the fireball was a mass of the molten metal from the 
lead roof which was damaged ? 

It will be interesting to learn something as to the condition 
of the lightning conductor, eepecially as to the corditicn and 
efficiency of its earth connection, and whether it was useful 
or otherwise in protecting the building. 

Experience appears to teach that the safest way to pro- 
ect a building from lightning is to kcep the condtctor 
quite clear of the building, that is to say, sufficiently far 
from it absolutely to prevent side flash. If this be so, the 
best way to treat an isolatcd building, such, for example, as 
a country house, would be to erect a conductor in the form 
of a tall steel mast, or a wood mast fitted with an «fficiently 
earthcd copper conductor, at a safe distance. 

While on the subjcct of lightning flashes, we may draw 
attention to the accident deecribed in our ** Telephone Notes" 
to-day, which aptly illustrates the dangers pointed out in 
the article by Mr. Frank Broadbent, publisked in our li st 

issue. 


HIGH FREQUENCY CURRENTS. 


AN inquest teld at Westminster cn 15th inet., has lately 
been reported in the daily Press, in more or lets sensatic nal 
terms. Death after a light bath," “ Desth under electric 
treatment," Death after electric treatment,” are ecme of 
the headings under which the fects of this case have ben 
set forth, It appears that the Hon. Alice Monck, aged 52, 
lately of Rostrevor Road, Fultam, had been attending the 
electrical department of Charing Cross Hospital, suffering 
from “ Gout in the left arm.” Between March 13th and 
March 30th, she had five light bathe, which, however, did 
not tuit her very well.” She tben “began the High 
Frequency Treatment and scemed to get much better." 
But on April 11th, when the electricity had been applied 
for half a minute, “ber face began to perspire,” and tke 
current was therefore cut «ff. Death took place shortly 
afterwards. It would thus appear that, an interval of 
eleven days having elapsd since the light bath was given, 
this part of the treatment at least n ust, be exonerated from 
having had any close connection with the fatal issue. If 
the latter was in any way due to the medical treatment, the 
cause ів ebviously to be sought in the high frequency 
current. It is, therefore, with a sense of much relief that 
we find tkat the medical man in charge of the electrical 
department and Dr. Freyberger, who found by post-mortem 
examination that cerebral Læmorrhage was the immediate 
cause of death, жете able to express the opinion that this was 
a © coinciderce,” and not attributable to electric treatment. 
Nevertheless, the сссавіоп may be made use of to call atten- 
tion once more to the very considerable responsibility that 
attaches to the use of high frequency currente, and again 
to disabuse the public mind of the mistaken and very mis- 
chievous notion that if such treatment “can do no good, 
it can, at least, do no harm.“ It is quite certain that high 
frequency currents have a very considerable, and probably a 
by no means uniform influence upon vasomotor nerves, ard 
upon blood pressure. By experiments on rabbits, it bas 
been shown that when the current is passing, the blood vesgels 


et ear rapidly dilate (as would occur after section of the 


sympathetic nerve), and that this is followed by a marked 
contraction of the same vessels, Farther, it is well known 
that in the human subject, in consequence of this same vato- 
motor action, there is increased activity of the bloc d vessels 
of the skin, followed by sweating. It is clear that such 
changes in the condition of the capillaries must produce 
modifications of blood pressure. А slight incision into a 
rabbit’s foot will show an increased activity of the circula- 
tion when the current begins to flow. Both the manometer, 
in the case of experimental animals, and the sphygmograph 
in man have demonstrated the very important changes in 
blood pressure that occur when high tiequency currents are 
passing through the bcdy. 

In connection with this case there is the farther point of 
some interest, although of infinitely less importance, that 
a lady of title should be attending the electrical department 
of a public hospital. According to one account, it was 
stated by Dr. Bruce at the inquest that in this instance the 
lady in question had been recommended to go there by a 
firm of solicitors. If this be so, we can only hope that the 
Jawyer who sends his cliente for presumably gratuitous medical 
treatment does not forget to follow the same benevolent 
couree.of action when it comes to the question of his own coste. 


THE USE AND ABUSE OF FUSES ON 
TRAMCARS. 


A WRITER in the March number «f tle Síree! Railway 
Journal gces to considerable pains to prove that tLe utility 
of the fuse has not ben acknowledged sufficiently by tram- 
way шеп. The reason is not far to seek. Both in America 
and in Europe, the fuse has been ubused out of existence. 
lt exists in name on mcst cars, although many have ben 
turned out of the works without any provision in that way, 
however romiral. Every motorman knows where to look 
for the fuse on his car, for the teaching of its position sur- 
vives ав а custom. Some of them even remember how to 
replace it, if some accident should cause it to blow; but for 
all the ute it is оп most cars, it might just as well not be 
there. 

In early days the fase was the sole safety device, and that 
fact may have accounted fir a goodly number of the 
* burn-outs,” to ute а colk quialism ; but it has been tuper- 
seded more and more as automatic circuit-breakers were 
perfected, until, at the present day it existe, just as the 
“ ов ссссух” or the apper dix exist, as a part of the equip- 
ment of а car which has degenerated until it serves simply 
ав a c-nnecting link. 

The circuit-bieaker hts become the primary safety device, 
because it is certain in action, instantaneous, and easily 
adjusted to suit varying conditions. It ie, moreover, 
amenable to a simple test for accuracy which does not 
involve destruction. 

Now a fuse, as hitherto known to the tramway portion of 
the electrical fraternity, has had none of these qualities, It 
has been most uncertain in action; it hus acted instan- 
taneously only when proportioned too scantily for continuous 
operation under normal conditions; it has not lent itself 
to accurate adjustment to any desired carrying or fusing 
capacity, and a test of its fusing capabilities necessarily 
involves destruction. 

But the question we have to ask ourselves is this :— Is 
the blame of these defects to be piled wholly on the fuse, or 
must we take any of it? 
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The answer is clear to anyone who is acquainted with 
the minutiee of tramway working: The fuse has not been 
handled either respectfully or intelligently. If any great 
need for it had been felt, we may be sure that such an 
answer could not have been made, so it is safe to say, in a 
general way, that it has not been wanted. 

Tramway engineers are not ail as bad as the motorman who 
attributed the slowness of his car to a weak fuse, but a number 
of them have not given sufficient thought to the advantages 
which а suitable fuse might offer, however perfect the car 
circuit-breaker may be. 

To be of any use at all, the circuit-breaker must be set to 
open at a current which is anything from 50 per cent. to 
200 per cent. above the average current taken by the motors. 
The correct setting will depend entirely on local conditions 
and. on the equipment. Its use is limited, therefore, to pro- 
tecting the power station, line, and car from the effecta of a 
continued short circuit; but as the author of the article 
under review points out, some provision ought to be made 
for continued overloading of the motors somewhere 
between the limit point of rapid deterioration and the limit 
at which the circuit-breaker is set. That is where the 
humble and much-maligned fuse would come in. Carrying 
momentarily a current ia excess of that at which the circuit- 
breaker is brought into action, it will give the honour to the 
latter on short-circnits, but it may be designed to open the 
circuit if for any reason—and there are many—the motors 
have been loaded beyond their rating for any length of time. 

In such а case the circuit-breaker would not act until 
the heating effect of the overload had brought about a total 
- failure of part of the equipment. 


In consequence of the neglect of the fuse, the type used ' 


on tramcars has not improved, and will not fulfil our 
requirements ; but the design of fuses for other branches of 
electrical work has not stood still, and something suitable 
io every respect as a companion to the circuit-breaker can 
be discovered by auyone who cares to set about the quest. 
Such excellent papers as that of Prof. Schwartz and Mr. 


W. H. N. James, of which an abstract is given elsewhere in. 


this issue, will contribute more than any other agency to 
the improvement and development of fuses as accurate and 
reliable safeguards to electric circuite. 

It is essential that they shall be accurately standardised 
and dependable, that they shall be completely enclosed and 
watertight, and above all, that it shall be next to impossible 
for an anxious motorman to “ strengthen " them. 

In any event a fuse of some kind ought to form part of 
the circuit of every car, if only to act as a standby to the 
circuit-breaker ; for even when systematic and constant 
attention is given to these things they may “turn nasty” 
on occasion ; and, while motormen have the use of their 
hands, it is possible for a circuit-breaker to be held in “to 
stop it blowing," even though the penalty be boiling in oil. 


TeohnioalInstruotion © OWING to the appointment of Dr. Rose, 

in Germany. FH. B. M. Consul in Stuttgart, to the post 
of Assistant Educational Adviser to the London County 
Council, the extremely valuable series of reports he has 
written upon the methods of imparting technical instruction 
in Germany has come, at least temporarily, to an end. 
The pamphlet now before us is No. 630 in the Miscellaneous 
Series of the Diplomatic and Consular Reporte, is the 21st 
of Dr. Rose's reports, and is of a supplementary and hetero- 
geneous character. It deals with all the technical schools 
omitted from previous reporta to the number of 180, and it 
gives details relating to several representative institutions, 
none of which (this time) is immediately or solely devoted 
to our branch of industry. Nevertheless, the report is most 
interesting to study, for three features of the German 
methods stand out £o clearly. In the first place, there 
appears to be a ialised training place for the member of 
every conceivable handicraft, even toy-makers, inn-keepers 
and;wig-makers. In the second place, the instruction given 
seems as minute in theory as in practice, and exhaustive 
in ite inclusion of allied or subsidiary subjects. In the third 
place, the schools appear to be popular, and to be much 


believed in by the trades they attempt to foster. In some, 
the instruction is free to Germans, or to such as belong to 
the neighbourhood ; in others there is a fee charged, which 
is doubled in the case of foreign students. 

The technical school of tanning at Freiberg in Saxony is 
dealt with at length by Dr. Rose, and may serve as an 
example of the rest. The pupils.must be 17 years old, and 
must either have practical knowledge of tanning, or must 
enter the attached tannery. The fee is £10 for the practical 
work (when needed), £10 for the theoretical instruction, 
and 30s. for the use of the laboratory. Foreigners pay 
double. The school was founded in 1889, is not self- 
supporting, but receives annually £250 from the Government, 
£125 from the town, and £200 from the leather industry of 
the district. In 1903 there were 76 studente, 42 of them 
being foreigners, who came from most countries of Europe 
(aot the United Kingdom), from Chili and Japan. 

In addition to the obvious subjects of instruction, are free- 
hand and geometrical drawing, commercial book-keeping, 
the laws and customs of exchange, credit, banking, bills, and 
other branches of political economy, business correspondence, 
calculations in English money, and the like—in fact, practi- 
cally everything needed for the equipment of a foreman 
tanner cr a merchant prince. In many of the schools much 
attention is devoted to those aspects of statute law with 
which the foreman, manager, or even employé of a factor 
or workshop may come into contact : to old age or ill-healt 
insurance, to what we should term the Factory Act, the 
Employers’ Liability Act, the Compensation Act, the Truck 
Act, &c., and, where desirable, to the various enactments 
relating to mines and mining. 

It ів, no doubt, possible to view this general question of 
technical instruction on German lines in a far less favourable 
light than that in which Dr. Rose presents it to us; but if, 
in his new position, he is able to introdace the spirit into 
this country without all the details—the spirit of belief in 
edacation and specialised knowledge—he will do no incon- 
siderable service to us all. 


WritinG on the apprentice system in 
America, Mr. Carlton, in Cassier’s Maga- 
zine, refers to the two sources whence the United States 
draw their skilled men. One source is the small shop, the 
other is Europe. The small shop has always been the 
best trainiug ground for sound and skilful men in every 
country, but it is dying out or at least becoming much 
reduced in number, and Europe is drying up also as a 
source of skilled men,though many of the foremen and 
skilled workmen in the United States are English or Swedes 
or Germans. It is a matter of common remark in Europe 
that the American workman, as a rule, however good as a 
machine man, is not much good as а handicraftsman. Не 
can run a machine and is full of artfulness in the tricks 
he will make it perform, but away from that machine 
he is about as helpless as a liner with a twisted 
tail shaft. The future of the engineering industry 
demands men, and the question of apprentices is now as 
much a live question in America as it is here. It is 
necessary that a certain ratio of boys should be kept in every 
shop to make up wastage by death, retirement or other 
lapsing and trade expansion. This ratio Mr. Carlton puts 
at 1 to 5, or even 1 to 4), and he argues for a general and 
adequate system of apprentices in order that a proper supply 
of reasonably competent workmen shall be maintained. At 
present the machinist in the United States appears to 
graduate, as the Americans term it, from some sort of a 
trade school or a night school. The difficulty always 
experienced by boys is the tendency to keep them too long 
at one machine, doing work for, perhaps, months that can 
be fully mastered in afew days. So much machine work 
is so entirely devoid of skill on th» part of the attendant 
that the future workman cannot hope to be on a par with 
the old handicraftaman. His trade will find him a living, 
but the exercise of his intellect must find some other satis- 
faction. So long as work is done on manufacturing lines, it 
is useless to blink the fact that the future holds but little 


employment except for the mere machine attendant.) . 
| р 
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(continued from page 317.) 

A UNIQUE feature of the Intramural Railway power plant 
was a 160-H.P. Doble high-pressure tangential water turbine, 
running at 700 r.p.m., direct connected to a 100-Kw. gene- 
rator. The side of the wheel and the discharge pit were 
covered with plate glass, so that the action of the water 
could be followed. 16 was controlled by a Lombard 
governor, which not only regulates the speed, but also pre- 
venta any shock in the supply pipe due to water hammer, by 
opening а by-pass, and thus avoids changing the velocity of 
the water too quickly. As of course a sufficient head conld 
not be obtained on the Exposition grounds, a triple expan- 
sion condensing pump was used to supply the necessary 
water at a pressure of 300 lb. per sq. in. This type of 
turbine is that which is now so largely used on the Pacific 
Coast. 

The spectacular effects of the illumination of the Exposi- 
tion were very successful, especially when the magnitude of 
the scheme was considered, for the grounds—1 mile wide 
and 2 miles in length-—had to be made conspicuous by the 
illuminations at night. Incandescent electric lamps were 
used throughout for this purpose, requiring a total of half a 
million 8 с.р. lamps, having clear, ruby and emerald-tinted 
balbs. <= The current supply was from a three-phase system, 


separate feeders extending to each colour of light with a 
common neutral for ull three, and water rheostats being 
arranged in each circuit, so that the effect of the lights 
gradually increasing in brilliancy up to full power could be 
obtained. 

No arc lamps were used for decorative lighting, but some 
2,000 were employed to light the interior of the buildings, 
the 7 miles of stockade enclosing the grounds and the Pike. 
The system adopted was a series-alternating-current enclosed 
arc lamp system, operating at 60 cycles and 2,200 volte. 
The cürrent supply was from a 600-xw. Stanley inductor 
alternator driven by a Willans eagine, constructed by C. H. 
Bradley, jan., & Co., of Pitteburg. 

Fhe regulating device of the arc light system was а con- 
stant-current G. E. C. air blast transformer, having ite primary 
winding connected directly to the 2, 300-volt alternator. 


This apparatus is shown in fig. 9. There were 18 of these 
transformers installed in the Machinery Hall, each provided 
with a separate switchboard panel equipped with the neces- 
eary controlling and measuring apparatus. The capacity of 
each transformer was 62 Kw., and they were each capable 
of supplying 100 arc lamps taking a constant current of 
6°6 amperes. 

The lamps operated on the differential system with shunt 
and series solenoids, which moved two laminated armatares 
connected through a lever to a carbon clotch. The shunt 
and series windings were in opposition, tending to oppose any 
change in the aro pressure. Adjustment for the impressed 
pressure was made by means of a sliding weight; this 
assisted the series coils in striking the arc at the proper 
pressure. A small starting resistance was provided, and a 
mechanical cut-out arranged to operate in case of an open 
circuit in the lamp. Vibrations of the armature core due to 
the alternating current were absorbed by a small leaf spring 
in each armature. Each of these lamps took 6:6 amperes at 
72 volte. | 

On account of the saviog of labour in trimming, enclosed 
arc lamps seem to be used in America almost without 
exception. | 

A novel arc lamp exhibited was that of Dr. Steinmetz. 
This was а luminous or flaming arc, produced between 
magnetite poles or magnetite and copper poles. This 
lamp has a very marked increase in efficiency over the 
carbon-burning lam pe, and seems to be especially suitable for 
street lighting. 

Dr. Steinmetz has shown that magnetite electrodes and 
the mercury arc stream both act as rectifiers of alternating 
current under certain conditions. Опе of his mercury 


` rectifiers on a single-phase alternating current circuit was 


ehown in operation by the General Electric Co., transforming 
alternating current to continuous current, having for a load 
a 74 H.P. continuous current motor. It will be remembered 
that it was only a short time ago that a mercury 
arc rectifier was not considered practicable except on a 
three-phase system. 

The Cooper-Hewitt lamp was a very prominent feature of 
the lighting exhibits, being used to illuminate the Westing- 
house Co.’s stands, and also by the official photographers. 
Owing to their exceptional photographically actinic pro- 
perties, a large field seems open for tbe use of these lampe, in 
this particular direction. They are, however, too rich in 
violet rays and lacking iu red rays to be of much use for any 
other purpose at present, unless screened and shown with a 
light having an excees of red rays. The Westinghouse Co. 
gave daily exhibitions, in a theatre they had erected for the 
purpose, of cinematograph views of the interiors of several of 
their factories at Pitteburg, taken with the Cooper-Hewitt 
lamp. These were the first suo ves ful attempts to photograph 
interiors at the rapid rate required for a cinematograph film, 
thus showing the value of the new lamp. 

A mercury vapour lamp invented by Dr. Steinmetz was 
also showa. This lamp had incorporated in it several 
important practical modifications. There was no need to 
tilt or incline it to strike the arc, as 4 conductor came down 
the oentre of the vertical tube, which came in contact with 
the mercury in а cup at the bottom. Јо the base was an 
iron core, which, when a current passed through в ooil 
placed beneath the oup, drew the cup down, causiog the 
mercury to fall away and break the contact with the con- 
ductor, thus automatically starting the mercury arc. — 

Some 6,000 Nernst lamps were used for the illumination 
of the Art. Gallery. These lamps have, of course, been 
wonderfully developed since the Paris Exposition. In 
America the trend of the development has been in the 
direction of lamps for alternating current circaita, and with 
multiple glowers, having independent or overhead heaters. 

The exhibit of a radiophone or wireless telephone trans- 
mitting and receiving station, made jointly by the American 
Telephone & Telegraph Co. and the General Electric Co., 
attracted a good deal of attention. The radiophone is 3 
combination of an arc light, reflectors, and & selenium cell. 
By these means speech: was tranamitted to distunt pointe 
without the use of wires or other such iatervening medium. 
the transmission taking. place by light furnished by 
the arc, and projected. in а slender beam by а parabolic 
reflector. . z | | 
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In the соаг of the Electricity Building another wireless 
telephone system was shown. Around the conrt a circuit of 
wires connected to а transmitting station was arranged. In 
the transmitting station a receiver was placed in front of a 
phonograph, and upon taking up a position in the court and 
placing a receiver, connected to a small coil carried in the 
hand, to the ear, the phonograph could be heard distinctly, 
no sound being audible without the receiver. A somewhat 


similar principle has, of course, been used for detecting faults 


in alternating current mains in England. 

The De Forest Wireless Telegraph Co. had a very exten- 
aive exhibit of their apparatus, including a 300 ft. tower 
and a 250 ft. mast for sending commercial messages to 
Springfield, Kansas and Chicago. Smaller exhibita were 
made by Marconi and Ducretet. 

In telephone work the great advance was in the automatic 
exchange system, ia which three or four rotations of a dial 
on the caller’s instrament secure instantaneous and direct 
communication with the number required, there being no 
intervention of an operator at an exchange. Some half- 
dozen of these exchanges are now in operation at Chicago, Fall 
River, New Bedford, &., and are giving every satisfaction. 

As at present developed, this system has taken a step 
backward by re-introducing the local battery ; though the 
disadvantage is not so great as it used to be, owing to the 
great improvement in dry batteries. In апу case, it is 
within the bounds of possibility that in this system the local 
battery will be abolished eventually. A poor engineering 
feature of the system also is the automatic apparatus at tne 
sübscriber's station; and probably maintenance will be 
higher. Depreciation should be taken at about the same value 
ав for the manual system, since much of the depreciation 
in telephone apparatus is due to the introduction of new 
inventions. In trunking between two offices there seems to 
be little difference between either system. Since the auto- 
matic system is in its infancy, and yet has done so much, it 
is to be anticipated that very great improvements will yet be 
made. Apart from the engineering features, it may meet 
with such popular approval as to compel its universal 
introduction, 

Another novel exhibit in the Court was of some apparatus 
used for the purification of drinking water by electrolysis. 
The success of the apparatus was due to the choice of 
aluminium electrodes, the action being to produce aluminium 
hydroxide, which, as hag long been known, combines chemi- 
cally with most of the organic matter in impure water. 
The suspended aluminum hydroxide also mechanically 
entangles the bacteria aud fungi present, as well as any solid 
particles. The reeulting milky fluid is then filtered by 
passing it through a bed of crusbed quartz. Analyses show 
that the free ammonia is increased, owing to tbe electrolytic 
action on the dangerous albumenoid ammonia, the latter 
being reduced to a minimum. | 

The hydrogen and oxygen evolved are partially dissolved 
in the water, sinoe the latter is under the pressure of the 
supply mains. No change seems to be made in the chlorine, 
bat the temporary hardness due to bicarbonate of calcium is 
nearly all removed. 

The application of a continuous current of 20 amperes at 
15 volte is stated to be sufficient to purify 500 gallons of 
water that is ordinarily undrinkable, and as the water supply 
at St. Louis, taken from the Mississippi River, is notoriously 
bad in quality, the exhibitors had excellent material at 
band to illustrate the advantages of their apparatus. 

In storage batteries the principal novelty was the intro- 
duction of fibrous partitions or sereens between the positive 
and negative plates, to avoid the troubles oocasioned by short 
circuite due to the paste falling out of the plates. 

Good voltage regulation is an important factor in an 
electric sapply system, but not a thing that is easily 
attained. The Terrill automatic voltage regulator shown by 
the General Electric Co. was therefore of special interest. 
Two types of the apparatus, which is suitable for mounting 
on a switchboard, are made, the one for р.о. and the other 
for А.С. circuit voltage regulation, The direct current 
apparatus for the smaller sizes of generator works on the 
principle of rapidly opening and closing a shunt circuit 
across the generator field rheostat, while the alternating cur- 
rent device operates by opening and closing a shunt circuit 
across the exciter field rheostat or rheostats, thus keeping 


the exciter voltage at the point necessary for the mainten- 
ance of constant voltage at the bus-bars or ceatre of dis- 
tribution. Should the regulator be applied on continuous 
current generators having a larger capacity than 125 KW., 
the fields must be separately excited like that. of an 
alternator. . 
(To be continued.) 


ELECTRICAL REPAIRS AT SEA. 


[COMMUNICATED.] 


Tux applications of electricity in the Navy are so mauy and 
varied in their nature, and the conditions under which repairs 
and the accompanying teste have to be carried out often so 
adverse, that in many cases ordinary shore-going methods are 
in a great measure inapplicable. Consequently it is very 
often that makeshifts have to be resorted to and rough 
testa applied, which would appear strange to those 
who are accustomed to work in the ordinary lines of every- 
day life. 

To begin with, а man-of-war carries a certain fixed 
proportion of stores, instruments and spare gear based upon 
the average demands as they have been represented in time 
past, and anything that is required outside these limits 
must be supplied by the ingenuity, craftiness or liberality of 
the torpedo lieutenant in charge of the ship's installation. 
Moreover, the Admiralty are comparatively slow to move 
ia the matter of latest improvements, and will not accept 
innovations, as a rule, until they have undergone lengthy and 
convincing tests, so that often where an instrament has been 
very obviously improved a considerable time elapses before it 
is adopted. 

Owing to the use of electricity in the big gnns and 
explosives generally, it is essential that there should be no 


possibility of tests being carried out with instruments capable 


of giving sufficient current, under any circumstances, to ' 
bring in an element of danger. 

The two principal instruments which are supplied for all 
ordinary testing use the form of gravity Daniell cell 
known as the Minotto sawdust battery. . 

These instraments have heen described in former articles 
in detail, and it will be sufficient here to remind our readers 
that one known as the single-cell test battery consists of a 
low-resistance detector mounted on a single cell, while the 
other consists of six smaller cells in a box with a high resist- 
ance astatic detector joined up so that any number of cells 
from one to six can be put in circuit by shifting a plag. 

As а matter of fact, these detectors are both known in the 
Navy as galvanom''ers, and are distinguished by their 
approximate resistances, which are respectively 20 and 
1,000 ohms, but they can hardly be regarded as measuring 
iastruments as they are not calibrated, and the magnetic 
saturation of the needles is liable to vary considerably. The 
single-cell instrument is used for detecting continuity in a 
circuit by giving в pronounced swing, and it is capable of 
showing as low a conductance as 1,000 ohms, roughly 
speaking, the deflection then being only just distinctly percept- 
ible ; the cell has an average internal resistance of 50 ohms, 
which with the detector in cirouit is brought up to 70 ohms, 
апа therefore it can never give a greater carrent than about 
one-seventieth of an ampere, or less than one-hundredth of 
that required to fire the ordinaty naval fuse used for explo- 
sions. The six-cell test battery is used for detecting faults 
in insulation, and may be relied on to discover faults of the 
order of 40,000 ohms. With this instrument, which is used 
for all ordinary teste, the operator is satisfied if he can detect 
no movement of the needle when the key is pressed. 

Both instruments are in a very portable and convenient 
form, and are capable of standing a great deal of rough 
handling. Their utility, however, does not end here, for a 
good deal of measuring and comparison work can be done 
with each of them. 

Every ship carries a large number of cells of the 
Leclanché type for gun circuits, belle telephones, and all 
manner of open circuit work, and it is necessary to test these 
cells continually to see that they are in good working order, and 
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capable of giving the full current required. The test that 
is laid down for these cells is based upon their capability of 
fusing a certain length of platinum-silver wire equal to that 
in an ordinary gun fuse, through a specified resistance. The 
process of testing in this way with the ingyrument supplied 
for the purpose is exceedingly tedious in practice, and the 
torpedo lieutenant has other things to do besides spending 
the best part of his life testing batteries; consequently he is 
often tempted to make a short cut with that invaluable 
instrument the single-cell test battery. | 

The method employed would be somewhat as follows :— 

A cell is chosen which is expected to be in good condition, 
and the service test is carefully carried out with it by fusing 
platinum-silver wire. 
If it gives a satisfactory test, it is put aside while the 
detector of the test battery is shunted by a moderate length 
of low-resistance wire; the Daniell cell of the instrument will 
not be used, and is disconnected. The shunt wire is now 
adjusted by trial until the detector gives a convenient deflec- 
tion when the particular cell under test is joined to its 
terminals, and the deflection is noted. Now it is obvious 
that any other cell which will give the same deflection when 
momentarily joined up to the detector is in as good condition 
as the cell first tested. The arrangement can very easily be 
carried about, and the test applied to all the cells in the ship. 
Those which are at all doubtfal can be removed and tested in 
detail at leisure. 

Another use to which the single-cell test battery may be 
put, and which is useful in measuring voltage, is as a standard 
in conjunction with an improvised potentiometer. In this 
case the cell is taken as giving 1:04 volts, and moderate 
voltages can be compared on au ordinary black-lead pencil 
split in two, with divisions marked off on the wood in which 
the carbon lies. Care, of course, must be taken to see that 
the lead is not broken. 

The way in which such a potentiometer is made is as 
follows :— 

A really good drawing pencil is taken and soaked in 
water: the glue is thus softened, and the half which has not 
got the plumbago embedded in it comes away fairly ите 

The remainder of the pencil ів now carefully dried; а 
couple of notches cut close to either end are then made in 
the wood, and a binding of copper wire wound into them so 
as to make good contact with the plumbago. The ends of 
these copper bindings can either be used as leads themselves, 
or have flexible leads soldered tothem. The slider consists 
of a piece of similar wire taken onoe round the pencil and 
twisted to its own part rather tightly, so as to make a fair 
contact with the core of the pencil. 

The arrangement is now tested by marking a half-way 
point and putting the slider on to it. 

Two test cells from the test battery are connected to the 
ends, and the slider with the sensitive detector and a single 
cell joined in series connected to one of the ends во as to 
reduce the difference of potential ; if the instrument is properly 
constructed the galvanometer needle will not be deflected. 
The slider is then moved until a perceptible deflection is noted, 
which shows the minimum scale that may be used. The 
wood surface is now divided off into a suitable scale, and the 
potentiometer is constructed. 

This little device, it must be remembered, can be carried 
about in the pocket, and applied in all sorte of holes and 
corners, and therein lies its virtue ; the six-cell test battery, 
taking the difference of potential of each cell as 1 07, gives 
with all the cells in series 6:42 volte, while the voltage most 
common on boardship is from 80 to 100, hence no very 
material error need be expected even in testing the lighting 
mains, and where batteries for the firing circuits are 
suspected of giving a low voltage, the results are propor- 
tionately accurate. 

The batteries are used in sets of three, six or ten cells, 
according to the kind of guu they are used for, and therefore 
in order to quickly test all the batteries on the upper deck 
after, say, a night attack by torpedo boats, when in conse- 
quence of sustained firing а considerable strain has been put 
on them, and another attack is expected shortly, it is easy to 
apply the potentiometer to the terminals of each in turn, 
without disconnecting anything, and detect at once any that 
seem likely to run down. The візг, being set once for this 
type of battery, need not be shifted, the deflection of the 


galvanometer showing at once if they are above or below 
the standard fixed, by ite deflection either way. | 

There is another method in which Ше potentiometer 
principle is used, however, which is applied for verifying or 
recalibrating а voltmeter at sea, the necessity for which is by 
no means unlikely to occur after heavy gun practice, when 
the interiors of most instruments are shaken out of the 
monotony of ordinary routine, and it is not infrequently the 
fate of the moving parts to be replaced by the delicate finger 
and thumb of a burly autocrat of the dynamo room. For 
such work as the calibration of a voltmeter, a freshly- 
built Minotto is used as a standard, and it is placed 
in circuit with а resistance box, in which 107 ohms 
have been unplugged; this box in conjunction with - 
a Wheatstone bridge forms the potentiometer, and by 
altering the resistance in the Wheatstone bridge the ratios are 
adjusted. A reference to fig. 1 shows the principle. Imagine 
the dynamo to be maintaining a difference of potential 
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A c, Adjustable resistance; c B, Permanent resistance; v, Voltmeter; 
M M, Dynamo mains; c, Galvanometer; s, Standard cell. ; 
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of exactly 80 volts, and let the terminals be connected up to 
a resistance of 8,000 ohms; then there will be a potential fall 
of 1 volt for every 100 ohms of the resistance, one-tenth of 
a volt for every 10 ohms, and one-handreth of a volt for 
every ohm. 

A B is a resistance of 8,000 ohms, A c is the resistance 
unplugged in the Wheatstone bridge, св is the 107 ohms 
we have already spoken of, consequently 7,898 ohms will 
have to be unplugged in the Wheatstone bridge, and this 
is represented in the figure by A c. Now. if our standard 
cell gave exactly 1 volt the matter would be plain sailing,” 
there would be no need for the odd 7 ohms unplugged in the 
resistauce-box and the uneven number in the W'heatatone 
bridge, for these two numbers would be 100 ohms and 
7,900 ohms respectively; but we have to encroach upon A С 
to the extent of 7 ohms, in consequence of our standard cell 
giving seven-hundredths of a volt more than unity, and it 
i8 for this reason that the odd numbers appear in our resist- 
ances, 

The actual manner in which the instruments are joined 
up is shown diagrammatically in fig. 2, and it is usual to join 
a high resistance galvanometer or detector round the key 
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to avoid sending a large current through the test cell 
before the balance is obtained or nearly obtained. This is 
shown in dotted lines. 

By this means the potential difference between the dynamo 
mains can be balanced for 80 volts, and a voltmeter placed 
across them corrected for that voltage. 

The practice is to correct the iastrameat for every 10 
volts, altering the resistance in the Wheatetone b-idze to 
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suit each case, and in order to arrive at the amount to be un- 


plugged it is usual to regard the ratios as even numbers and 
subtract seven each time. Thus to balance for 40 volts, 
regarding the box resistance as 100, we should have to 
unplug in the Wheatatone resistance 39 hundred, and sub- 
tracting seven gives us 2,893, which is the correct amount ; 
the dynamo is then slowed down until a balance is obtained, 
and the voltmeter reading noted for correction accordingly. 

There is another method of calibration which is far more 
simple and proportionately rough ; it consists in joining the 
searchlight resistances all in series. Each of these has a 
resistance of 2 ohm, and can carry 100 amperes of current 
with safety ; consequently four of these can be put across 
the dynamo terminals, and there will be 20 volte fall each. 
Presuming that the pilot lamp will show approximately 
if the dynamo is giving its correct 80 volts, three other read- 
ings may be obtained. Ammeterscan always be checked if one's 
voltmeter and Wheatstone bridge are in order, and besides 
they do not intrude themselves upon the torpedo lieutenant's 
notice to the same extent as the voltmeter, for it must be 
remembered that the lights in the captain’s cabin are among 
the most distant from the dynamo, and that captains are 
liable to be very low reading voltmeters on their own account, 
and are not inclined to enter into lengthy arguments where 
their eyesight is at stake. 

By all means let the meter in the dynamo room read only 
80 volts, bnt at the same time let it not be at variance with 
the captain’s judgement; he is not likely to go pottering 
about down below for the purpose of proving himself in the 
wrong, and if Mahomet will not come to the mountain, there 
is only one course open to the mountain, if peace is to reign 
among the torpedo staff. 7 
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THE BOARD OF TRADE BRAKE. 


THE Board of Trade isa much maligned body—albeit its 
corporate pretensions are almost astral—and it is felt 
popularly that its powers are used more often to discourage 
than to promote the Briton’s enterprise. Popular verdicts 
are often wrong ; but we do not propose to take this oppor- 
tunity to act as the apologists of the Board, especially as we 
are constrained to call it over the coals for one of its latest 
exhibitions of inertia. | 

That excellent non-sectarian body, the Tramway and 
Light Railway Association, which works for the good of the 
whole body of tramway undertakers, be they corporate or 
company, and through them for the public, has been-corre- 
sponding with the B. of T. with the object of obtaining 
advantages for the tramcar in point of speed which are not 
denied to other public vehicles. 

Tramways suffer in this, as in other directions, for their 
age. Speed limits were unnecessary when such an admirable 
governor as а pair of homes was attached to the car, but 
when the lumbering steam.car came into use on tracks which 
were practically horse-car tracks, with dummy facing points 
at every ill-constructed turn-out,. and no very adequate 
brake for such a weight of engine and car, it is not remark- 
able that speed limits were brought into operation, or that 
these limits should have been set as low as 4 to 8 miles per 
hour. Without doubt, it was dangerous to run a steam 
tram through the old type of fixed facing points at more 
than 4 to 6 miles per hour; but since those days such 
improveraents have been introduced that electric сагв of any 
kind, and more especially cara on single tracks, might be 
permitted to run through facing points at quite double the 
old limit, while the heavier, longer rails, deeper flanges, 
bigger wheels, absence of a trail car, and, above all, more 
powerful brakes, have raised the possible safe speed limit 
at any point of any roule far above the maximum crawl 
vouobsafed to the steam carz. 

Nevertheless the B. of T. still sticks to its 4 m.p.h. 
through facing pointe, and rarely raises the maximum speed 
on an urban line above 8 m.p.h., while 12 m.p.h. on a 
country track is considered as quite a concession to modern 


We believe that when the inspectors acting for the B. of T. 
deliver themselves of the limiting speeds as they pass along 


new routes, they do not realise in the least what those speeds 
mean. Asa general rule, the inspector’s car travels over 
the route much faster than his own limitations permit, 
especially when there is à train to be caught at the end of 
the journey. The judicious display of a speed recorder on 
such occasions might lead to hitherto unheard of concessions. 

We do not desire for a moment to push tramways (in 
which term we inclade here, in a most illegal manner, light 
railways) into the sphere of trunk railways, but we do 
wish to see speeds raised above the jog-trot limit of the old 
horse days. 

Bound down as we are to an average speed (for the maxi- 
mum governs the average) which is ap у dipsa 1 m.p.h. 
—in excess of the average pace of a London to Brighton 
walker, we are unable to obtain a fair return on our capital 
outlay without using an inordinate number of cars; and 
passengers are forced to take as long over a journey as they 
had to before the advent of electric traction. | 

The fact is beyond dispute, even if it is not widely appre- 
ciated, that, so far, electric traction has done little to save 
а passenger's time when once the car has started. All the 
saving has been in reducing the time of the round trip, and 
во increasing the miles per car per day by wiping out the 
standing time at each end. That time used to run from 
10 minutes to a quarter of an hour, and even longer in 
particularly bad cases, and it is the saving of that time which 
makes the average speed of to-day look superior to the 
average of five years ago. 

As a matter of fact—and notorious fact at that—there 
are many tramways returning average speeds of 64 to 
74 m.p.h. on which the B. of T. limit is no more than 
8 m.p.b, It is bad enough to have to travel at 7 m. p. h., 
but how much worse it would be if the B. of T. limit were 
observed strictly ! 

An average speed of 7 m.p.h. means a maximum in the 
neighbourhood of 12 m.p.h., but there are hundreds of cars 
doing their 15 to 20 m.p.h. over easy grades, just as 
comfortably and as safely as а main line express at 60 
m.p.h. | 
But this notorious infringement of regulations will neither 
help nor binder our argument, for it cannot be brought 
officially under the notice of the B. of T.; neither, if it does 
happen to be mentioned, can that body point to any ill- 
result arising from it. 

All that can be done legitimately to convince the B. of T. 
that speeds much in excess of what they have been 
accustomed to grant—and do continue to grant solely from 
custom—is to carry out a series of control tests which would 
demonstrate beyond possibility of question how safe is an 
electric car equipped with modern appliances. 

The secretary of the T. & L. R. A. offers to organise tests 


of comparative stopping power to prove that a tramcar is 


under at least as powerful control as a motor-omnibus, 
although the latter is permitted to run up to 20 m.p.h., 
while the former is considered by the B. of T. to reach the 


limit of public safety at half that speed. 


Although it may seem a little impolitic to remind the 
B. of T. that none of its advisers have had the same 
practical experience as a number of men on the council of 
the T. & L. R. A., yet such a tone is what might be expected 
after receiving the almost curt reply which was addressed to 
the Association at the end of last year. 

The difference between the address of the Association to 
the B. of T., and the reply of that body, is that in the 
former reasons are given for increasing speed, while in the 
latter none are given for refusing. — . 

If itis the deliberate opinion of the B. of T. that tramcars 
must not be permitted to run at as high a speed as motor- 
cars, it is presumed that the dictum is backed by reasons. 

Why should not those reasons be stated? An autocracy 
forbide, without reason given, but a benevulent Government 
should at least endeavour to flatter the intellectual vanity of 
its petitioners, by giving its reasons for repressive or non- 
extensive legislation, even if it does not believe that the 
petitioners are equipped sufficiently with a knowledge of the 


. questions at issue to grasp the soundness of the argumenta 
. against their views. 


We care little whether a general speed limit of 20 m.p.h. 


is adopted, or whether the B. of T. maintains its present 
practice of labeling every route with а maximum speed 
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according to the circumstances of the case, as seen by them, 
80 long as the inspecting officers are converted to the 
generally-accepted opinion that the present maxima are 
much too low. 

We do assert, however, that every argument which can be 
stated in favour of a general speed limit for motor-cars will 
apply with equal force to tramcars. 

Wherrin lies the superiority of the motor-car over the 
tramcar? In control? We should say not, for the braking 
power of the latter is at least as good as the former, and the 
tramcar driver is not troubled by the fear that his car will 
take to waltzing without notice. In stability ? Everyone 
who knows how the weight is distributed on both types of 
vehicle will acknowledge that of the two the less likely to 
overturn is the tramcar, with 70 per cent. of its weight 
within 2 ft. of the ground, although we do not consider the 
contingency worth considering in either case. At any rate 
the top-deck motor-’bus, which we are using for com- 
parison with the top-deck tramcar, cannot claim superior 
stability. | 

In means of evasion, then? Here we must obviously 
grant that the motor-'bus has an apparent advantage, as the 
tramcar cannot budge from its fixed path; but we by no 
means grant that facility of deviation is an unmixed advan- 
tage, or even desirable. Careful driving and powerful 
brakes, added to the increased caution of the public directly 
faster vehicles occupy a fixed route, will prevent the casualty 
list exceeding its present length; and, indeed, as higher 
speeds will tend to reduce the number of cars on a given 
route, and as accidents depend on cars, and not on miles per 
hour, the probability is that the list would decrease. 

If the B. of T. gave every tramway carte blanche in the 
matter of speed there would be no more accidents than there 
are now, because the proprietors of English tramways have 
first of all a wholesome fear of criminal actions arising out 
of culpable negligence, and, secondly, a great objection to 
ruining their business by payments in compensation. They 
would make therefore such regulations as would ensure safety 
at dangerous places. 

It is evident from the attitude of the В. of Т. as expressed 
in the letter to the L.R. & T.A., that tramways must not 
expect to be given equal treatment with their competitors, 
but it is still possible that properly urgent representations 
made in an effective and convincing manner to the inspecting 
officer may result in speeds up to the motor-car limit being 
granted to individual undertakings; bat the immediate 
prospects are not too bright if we recall the recent case of 
Metropolitan Tramway Co., quoted by Mr. Benedict, who 
were refused a speed limit of 16 m.p.h. between Edgware 
and Cricklewood, although motor-'buses run from Piocadilly 
to Kensington Church at a speed, inclusive of stops, of over 
12 m.p.h. 

Competition for public favour between the tramcar and 
motor- bus will not be as disastrous to the former as our 
daily Universal Specialist " excitably predicta, but it will 
be favourable to the latter in the important matter of speed 
if the B. of T. does not take off the galling hobbles which 
nothing but archaism can continue. 


CONSIDERATIONS RELATING TO THE 
DESIGN OF THE ARMATURE 
SLOT INSULATION IN HIGH VOLTAGE 
ALTERNATING CURRENT GENERATORS. 


By H. M. HOBART. 


SMALL selected pieces of very thin natural mica are often 
found to have enormously high disruptive strength. Some 
investigations by Steinmetz on the disruptive strength of 
natural mica were published in 1893.* From the curve in 
fig. 1, which has been derived from Steinmetz’s resulta, it is 
seen that the disruptive strength expressed in effective volta 
per millimetre thickness of sample, approaches with diminish- 
ing thickness the limiting value of nearly 800,000 R. M. S. 


* "Note on tbe Disruptive Strength of Dielectrics,” 0. P. 
Steinmets, Transactions American Institute Electrical Engineers, 
Vol. X., February, 1893. 


volte per millimetre thickness. These investigations dealt 
with very small thicknesses of mica. Baur’s apalysis of the 
mica for which a curve is given in O’Gorman’s paper,” led 
him to resulta for greater thicknesses, and the lower Curve B, 
of fig. 2, has been plotted for these resulte. The upper 
Curve A, is merely a reproduction of Steinmetz'a curve from 
fig. 1. Considering that the resulte were made by different 
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observers with different grades of mica, and that they used 
different shapes of electrodes, the small differences are, at any 
rate, of minor importance, for far greater variations are found 
in practice in natural mica. Comparisons could be multiplied 
were it worth while, and to make a single further comparison, 
we may quote Andrews’sf reference to “а good quality of clear 
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white Indian mica, a sheet of which 0:051 mm. thick would 
stand a pressure of 8,000 R. M. S. volta.” This gives us the 
following comparison :— 


Disrupti t 
Thickness. in RM S. Du 
per mm. of thickness 
Andrews ees eae ete eee 0061 mm. 157,000 
Mean of Curves A and B of fig. 2 ... 0051 mm. 165,000 


The writer has recently investigated and compared the 
designs of 37 alternating current dynamos of various sizes 


* “Togulation on Cables,” Меге" п O'Gorman, Proceedings Institu- 
tion Electrical Engineers, Vol. XXX, p. 641, fig. 9 (1900-1). 

f Oontribution to the Discussion ou a Paper by C. E. Bkinner, 
entitled —'' Energy loss in commercial insulating materials when 
subjected t^ high potenti’! stress. Transactions American Institute 
Electrical Engineers, Vol. XIX., p. 1063, 1902. - 
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and voltages, and manufactured by firms in many different 
countries. Ав regards the thickness of the slot insulation 
from the armature conductors to the iron core, variations 
of over 100 per cent. for a given size and voltage were found. 
The mean values are shown in the upper Carve A of fig. 3. 
Now this is, of course, not the first time that an attempt 
has been made to systematise this matter of slot insulation 
thicknesses, Thus, in an article on p. 4 of Vol. 1 of 
“Traction and Transmission,” 1901, Mr. Parshall made 
recommendations for alot insulation thicknesses from which 
the lower Curve B of fig. 8 has been plotted. Although 
attention to quality of material and to details of ite application 
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is, within limits, far more important than mere thickness, 


it is important to be conservative in such a case, and so the 
mean Curve C, drawn dotted in fig. 3, will, for the purposes 
of this article, be taken as representative of good modern 
practice. Analysing the values represented by the dotted 
curve in fig. 3, we obtain the resulta shown in Table I. 


TABLA I. 


Rated voltage Average stress 
of dynamo in Standard thickness of siot at rated voltage in R.M.S. 
R. M. S. volts. insulation to employ. volta per millimetre. 
500 cn г x 385 
1,000 ud 175 4555 570 
2.000 vs 2:47 - 816 
4.000 TT 3:35 x — 1,200 
8,000 is 4'60 m 1,740 
19,000 М 5 67 5 2,120 
16,000 667 2,400. 


Consider now the curves of fig. 4. The upper Curve A 
shows the specific disruptive strength of natural mica, one 
of the highest insulators as yet discovered. The lower Curve В 
is plotted from the values in the last column of Table I., 
and represents present standard practice for alternating 
current generators. Several questions arise. The first is :— 
Why do we in our designs permit an increasing specific stress 
with increasing thickness, as shown by curve B of fig. 4, in 
spite of the fact that the specific disruptive strength of 
insulating materials in general, appears to decrease with the 
thickness? То this it may be answered that we cannot, for 
mechanical reasons, safely go much below 1 mm. for the 
thickness of the alot insulation, no matter how low the 
voltage of the machine. This has accustomed us 
to the employment of a high factor of safety in low 
voltage machines. But for high voltage machines it can 
only be admitted that we make a virtue of necessity. 
One would gladly have a factor of safety of at least 5 in 
high tension alternators, but even were the cost not prohibi- 
tive, other important features of a good design would. have 
to be sacrified. So while it has come to be recognised that 
it is in the interests of a sound design to insist on a factor of 


safety of at least 5 for machines of 500 volte, a 5,000-volt 
machine is rarely required when tested before shipment from 


the works, or when first installed, to have a factor of safety as 


high as 8, and it would be more correct to state that 2 is more 
common practice. Let us, however, regard 8 as the correct 
factor of safety of a 5,000-volt machine, and 2 as the 
corresponding value for a 15,000-volt design. Taking 
intermediate factors of safety for designa of intermediate vol- 
tages, we obtain Curve S, of fig. 4, for the dielectric stress 
per millimetre thickness of slot insulation during the time 
that the completed machine is under test. The curve still 
rises with the thickness, and this can only be met by the 
employment in high voltage machines of higher grade 
material, and by the most careful study of and attention to 
detail in manufacture. . 

The experienced manufacturer will, however, allow him- 
self an additional factor of safety over that required by the 
specification. Setting this at 83 per cent., we obtain Curve T 
of fig. 4. Even this curve does not represent the highest 
specific voltage to which the material will be subjected. 
The manufacturer should make bigh tension tests at every 
stage of construction, mitigating their severity as the 
machine approaches completion. Thus the coils will, 
before connecting up, be individually tested with a somewhat 
higher voltage, and in the case of form-wound coils they 
will be tested at an even higher voltage than this, before 
being inserted in place on the armature core. Even then 
the insulation must not be harmfally strained, and so we 
may say that even then we must keep down to, say, two- 
thirds of the ultimate disruptive strength of the insulating 
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covering on the coil. Hence we may draw Curve U 75 per 
cent. higher than Curve T, as representing the ultimate dis- 


. ruptive strength in R. M. S. volts per millimetre thickness of 


the material after being applied to the coil. | 
(To be continued.) cows s 
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CORRESPONDENCE. 
Letters received after frst post on Wednesday morning cannot appear 
until the following week. should forward their com- 


munications at the earliest possible moment. No letter cam be pub- 
lished unless we have the writer’s name and address in our possession, 


Lightning Conductor for a Small Yacht. 


Fitting a lightning conductor to the boat mentioned by 
your correspondent * M. S.” would be a wise precaution, 
especially as it is a wooden ship with wire rigging. It 
could never cause an added danger, at any rate, if the 
earth connection is maintained good. 

The simplest method of “earthing” is in this case to 
carry the connection straight down to the heel of the mizzen 
mast and thence by the shortest way to the frame of the 
engine. It would then be “ earthed " through the propeller 
shaft and blades. The connection should be of stout copper 
wire, say No. 4 S. w. d., and if it is carried to a few inches 
above the mast-head and then given a slight bend over, а 
lightning-rod need not .be fitted. It is desirable whenever 
possible to bring all wire rigging, stays, &c., into metallic 
contact with some point on this ** earth ” connection. 

| R. Elliott Turnbull. 
Bromley, April 17th, 1905. 


Application for Provisional Order. 


If two companies, one having the support of the local 
authority and! tbe other not, applied for a provisional order 
for the supply of electricity in the same district, would tke 
one baving the council's support stand a much better chance 
of obtaining the order ? 

Foucault. 

[It is safe to say that, other things being equal, the 
company not favoured with the approval of the local 
authority would have no chance whatever of obtaining a 

provisional order.— Eps. E.R. ] 


Tests on Stirling Boilers at Neepsend Works. 


Before congratulating Mr. Fedden upon the resulte, it 
would be well to make use, as far as possible, of the infor- 
mation which he has been so good as to publish for the 
benefit of his brother engineers, to see whether certain of the 
particulars confirm each other :— 

First, with the intention of seeing if it will be wise to 
accept the statement that an efficiency of some 84:9 per 
cent. has been obtained; such a result must be accepted 
with a certain amount of reserve, as. 16 is not in accordance 
with what is generally known as to the evaporative perform- 
ance of steam boilers, even with the most complete plant. 
Secondly, with the idea, if the particulars do confirm each 
other, of seeing the way to do likewise. 

The coal is stated to have a calorific value of 11, 8867 
B.TH.U., the moisture being 5'2 per cent, while the 
total ash and clinker amounted to 7:72 per cent. ; from this 
it results that the combustible material in the coal was 
87*08 per cent. | | 
As the combustible matter in a coal may be taken to bear 
a direct relation to its heat value, one would be quite right 
in considering that a coal having such a large proportion «f 
combustible matter would have a higher calorific value than 
stated. If we take the combustible matter to be only of 
carbon heat value, and deduct the loss due to the moisture, 

it will then have a heat value of some 12,577 k. TH. v. But 
it is well understood that the combustible matter in a fuel 
has a higher value than that, due to the hydrogen present, 
and the empirical formula— calorific value = per cent. com- 
bustible matter x 161:07 — per cent. moisture x 1599 
is found to give on the basis of combustible matter in coal, 
a heat value in very close accord with that as determined 
by carefully conducted calorimetric tests, 

This formula gives the heat value of the fuel used as 
being 12,975 B.TH.U., which will mean an efficiency of 
77°7 per cent., or, if we take it on the basis of the com- 


bustible material being only of carbon heat value, the 


efficiency would then be 80:20 per cent.; but the ash taken 


is that as given in the published particulars, and as this 
would, no doubt, contain a certain amount of combustible 
matter—probably one-third—the ash, as found by analysis, 
would be something in the neighbourhood of 5°15 per cent., 


and on the supposition that the moisture was as stated, the 


actual combustible material in this fuel would be something 
near 89°65 per cent., and may be considered to have a heat 
value of some 13,388 B.TH U., or 12 65 per cent. more than 


stated, and not far short of that mentioned by your corre- 


spondent of the 31st ult., and this would mean an efficiency 
of 75:4 per cent., and not 84:9 per cent. as stated. 

This is on the assumption that the particulars given as to 
the amount of ash and clinker are correct, which is more 
likely to be the case, as this quantity can be more easily 
determined than that of the heat value of the coal; this 
seems to show that the apparatus used for the purpose of 
determining the heat value of the coal, for some reason or 
other, has given a too low value. 

On the other hand, if we are to consider that tbe calorific 
value, as stated, is correct, then it will mean by tbe empirical 
formula that such a coal would have коше 80°32 per cent. 
combustible matter, and about 14°48 per cent. ash—that is, 
taking the per cent. moisture as stated as being correct. 
This would mean that the one side of the heat balance 
would be somewhat as follows :— 


Boiler efficiency 849 per cent. 

Loss in flue gases... eb vs *. 10:84 i 

Heat losses in radiation, and asbes . 426 - 
10000 „ 


The last item would represent that the beat loss by 
radiatiun, ashes (sensible heat and heat lost due to the un- 
consumed carbon in the ashes), and otherwise unaccounted 
for, would only be some 4:26 per cent., an amount a good 
deal less than is usually found to be the case for the losses 
in this respect in steam boilers. 

It appears from this that of the two errors the one of 
under-estimating the heat value of the coal, rather than the 
amount of ash and clinker, is more likely to have occurred ; 
and, from what is known of the heat value of coals, it is 
quite reasonable to suppose that a coal having во low a 


value as stated would also have some 14 per cent. ash. 


So, before the results can be accepted, I think it would 


-be well if Mr. Fedden would kindly give the approximate 


analysis of the coal, and, at the same time, it would, no 
doubt, be of considerable interest if he would publish the 
heat balance of the test. 

Calories. 


A.C. Ve D.C. 


As а regular reader of your paper in this land of niggers, 
coloured people, white people, and people of no colour at all, 
may I be allowed to say a word with reference to some 
absurd correspondence (referring to the writers only), which 
has appeared in your issues. of March 3rd and March 10th, 
entitled А.С, v. D.C,” | 

In your issue of the 3rd inst., Mr. W. Talboys Wheeler, 
second assistant to the Tunbridge Wells Corporation Electri- 
city Works, appears to think that all А.с. men are vastly 
superior to D.C. men. Personally, I have never held the 
exalted position of “ Second Assistant Engineer” (whatever 
that may mean), but I happen to have been Chief 
Assistant Electrical Engineer” in a town very near to 
Tunbridge Welle, to wit, Hastings, which is an А.О. station, 
and, at the present moment, I happen to be joint station 
engineer in a D.C. station in South Africa, Personally, 
perhaps, I cannot say that my experience with D.c. work 
bas been much more difficult than with А.С. work, but, in 
nine cases out of ten, I should certainly say that a D.C. 
station is far more complicat«d (as regards the switchgear 
and mains network) than an А.с. system. I learned 
practically all I know about. A. C. work from my old chief, 
Mr. Leonard Andrews, and beyond the fact that А.С. 
work is more dangerous than D.C. work, I think'I may 
say that even Mr. Andrews will agree with me that р.с. work 
is more complicated in many ways (in fact, in most) than 
A.C. work. From the wording of his letter, it appears to me 
that Mr. W. Talboys Wheeler must have been disappointed 
in an attempt to obtain a position in a D. 0. station. What 
I want to point ont is that it appears to me to be so abao- 


Cs. С С 
| ** k : 
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lutely puerile for men, even in such positions as second 
assistant engineers, to write such stuff. 

If a company or council running an a.c. station are 
requiring an engineer, it is only natural (and only fair) that 
they should ask for a man who is used to such work. The 
eame applies to a D.C. station. Mr. W. Talboys Wheeler’s 
argument about “the greater including the less,” as applied 
to this matter, is absurd. . One might as well say that the 
greatest authority on civil engineering (which branch of the 
profession is admittedly the senior) is competent to run any 
electric light station in existence. One might also say that 
а Royal Engineer officer is quite competent to become an 
artillery officer on the grounds that “the greater includes 


the less," the Royal Engineers being senior to the Royal 


Artillery. I wish men would not be во illogical. 
: Charles Dudding. 
Cape Town, South Africa. | 
March 80th, 1905. 


The Localisation of Faults on Cables. 


I have read with much interest the correspondence which 
has appeared recently in the ELECTRICAL REVIEW on the 
localisation of faults in electric light mains. 

Having digested the articles which appeared in the 
Electrical Magazine, I should like to point ont that the 
views expreesed by Mr. Bergh are quite correct. 

The point that seems to trouble most of your readers is 
whether it is advisable to remove consumers’ fuses or not. 
This is quite unnecessary, as is easily seen if one gives the 
matter serious thought. The testing, of course, is never 
carried out at the peak of the load, for to disconnect mains 
at such a time would be entirely out of the question. If 
there are а few lamps on when the test is taken, they will 
shunt a very small portion of the current, as the resistance 
of the lamps is high in comparison with that of the volt- 
meter, This, of course, is immaterial, as the test does not 
depend on the absolute value of the voltage drop ; more- 
over, the shunting resistance remains practically constant 
between the readings of v, and v,. 

I do not think that * Weary Willie and Tired 
Tim” need tire themselves any more in removing con- 
sumereg’ fuses, as, from practical results, I can вау that 
such a proceeding is quite unnecessary. 

Arthor L. Johnson. 

Brighton, April 19th, 1905. 


Electricity in Mines Regulations. 

“Q's” letter on this subject may be worth a thought. 
Let it be assumed that the space not occupied in a motor 
case is 1 cb. ft., and that an explosive mixture of 1 : 8 is 
present. Then assuming that 1 cb. ft. of gas contains 
630 B. TE. U. of heat, there will be 70 heat units in the space 
of 1 cb. ft, From the table of the properties of gases in 
Kempe's Year-book, hydrogen is credited with 293 в.тҥт. 
per cb. ft., methane with 1,073, and ethylene with 1,744, 
The weight of a cb. ft. of the mixture is about 0:08 Ib. 
The specific heat of the products of combustion may be 0°2. 
Then the heat produced is at the rate of 70 — 0'08 = 
900 s.TH.U., nearly, per Ib., and the temperature added is 
900 — 0:2 — 4,500° F., nearly. As the initial pressure is 
15 lb. down а mine, or very closely so, and the initial 
temperature is close upon 500° absolute, the pressure on 
explosion will be 15 x 5,000 + 500 = 150 lb. per sq. in. 
Since the specific heat of gases increases considerably with 
temperature, it is very unlikely that anything approaching 
a temperature of 5,000° absolute will be secured, and the 
pressure will fall below 150 Ib. by a corresponding proportion, 
Mine managers who know what is the proportion of gas 
and air in a mixture can readily calculate for themselves 
on the above lines what will be the pressure in any 
particular case, If more gas be present, there will 
be more heat units available, but there will be 
insufficient oxygen to bring them into action. The 
table referred to above gives the heat units per cb. ft. 
of coal gas as 685, but this does not necessarily apply to 
the firedamp of the mine. Also it gives 6°16 as the ratio of 


air in 7:16 of chemically equivalent mixture, Our calcula- 
tion therefore will not, perhaps, seriously depart from fact. 
Clearly the main point is the value of the coefficient of specific 
heat. At 2,000? С. = 8,600? F., the molecular specific 
heat of CO, is 19:1, or treble the ordinary value, while that 
of steam is 16:2, or over double the ordinary value. In the 
combustion of firedamp so much steam is formed with a 
normal specific heat of 0°370 at constant volume that the 
mean specific heat of the products of combustion will be 
about 0:257. With a temperature of about 2,500? F. 
absolute, the’ value of the specific heat will probably 
not be far from 0°5 for the mixed products, 
whence the temperature would be 500 + (900 ~ 0°50), or 
2,800? F., a sufficiently close approximation for the nonce, 
and the pressure would be about five atmospheres, or one- 
half that found on the basis of a constant specific heat. 
Even if the presence of the atmospheric nitrogen with ita 
smaller specific heat be taken into the calculation, the result 
would probably not exceed 100 lb. pressure in a casing, and 
this pressure would be most rapidly lost by cooling, more 
especially where the motor was at work within. Indeed, 
Clerk states that coal gas and air in a closed vessel at atmos- 
pheric pressure cannot give an explosion pressure of even 
100 lb. per sq. in., and the weakest mixture that will ignite 
will only give 52 lb. pressure, It is hardly likely that the most 
explosive mixture will ever be present in a motor case, and 
it should not, therefore, be a very difficult matter to design в 
case to be safe under the conditions named. The interior of 
a motor case cannot contain a mixture above atmospheric 
pressure, and this fact prevents any such high pressures of 


explosion as occur in a compressed mixture, as in а gas 


engine, 
B. 


Re Telephone Licence. 


In reference to running outeide telephone wires (overhead), 
I shall be glad to learn whether I am compelled to 
obtain a licence from the Postmaster-General, who, I under- 
stand, is the licensing authority, before I can do this. I 
shall be much obliged if you will state fully as to what I 
am obliged to do before commencing work. 
In the Dark. 


[ Ав recently stated in these columns, if the line joins two 
establishments belonging to the same person or firm (A to A), 
no licence is required. If, however, the line provides 
communication between two distinct individuals or firms 
(A to B), а licence must be obtained from the Postmaster- 


. General, to whom our correspondent should apply for full 


information.—Eps, E. R.] 


Schedule Prices for Electric Light Installations. 


I was very much interested to read Estimator's" letter 
in your issue of April 7th, which severely criticises the prices 
of the successful firm tendering for assisted wiring for the 
Erith U.D.C. 

It appears to me that if anyone is at all distant from the 
profession and out of touch generally with “ cutting prices,“ 
it is the “ Estimator." 

I do not doubt his practical experience for a moment, bat 
workshop experience and business management need separate 
atudy. 

Whether in the trade or no, it is hardly likely that the 
work will be done at any loss, or inferior materials used, as 
tendering upon these lines would be absurd. | 

I am equally as pleased to see my friend's tenders. in 
* Contracts Open and Closed," but sorry that he is “ fre- 
quently а good distance from the lowest tender ;”’ pro- 
bably if he were a more competent “ Estimator ” he would 
have his fair share of the work put out for tendering. 

* Every man has a bag hanging before him in which he 
puts his neighbour's faults, and another behind him in which 
he stows his own." 

Coriolanus, ii. 1. 
Non omnia possumus omnes. 
Another Contractor. 


[Address Wantcd.—Will Mr. R. Stanley-Smith kindly 
communicate with us ?—Eps, E. R.] | 
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Telephone Dangers.—Sir Thomas Dewar asked the Postmaster- 
General whether, in view of the proposed acquisition of the National 
Telephone Co.’s undertaking by the Government, he would 
suggest to the company the expediency of insulating their telephone 
cables in a manner most likely to minimise the risk of fires such 
as those which oocurred recently on the company’s premises at 
Cannon Street aud Queen Victoria Street; and whether steps 
were taken to secure that Post Office cables were satisfactorily 
protected against the risk of contact with electrically-charged 
conductors.—Lord Stanley, in reply, said: “I am assured 
by the National Telephone Co. that they are fully alive to the 
necessity of adopting all proper precautions for the protection of 
their exchanges from fires of the kind mentioned. The question 
is one that had engaged the close attention of my department, aud 
all possible means are taken to guard the Post Office system.” 

Accrington Corporation Bill.— The Lancashire Electric Power Oo. 
and the Lancashire and Yorkshire Railway Co. have deposited 
petitions in the Private Bill Office of the House of Lords, praying 
to be heard against this Bill. 

Baker Street and Waterloo Railway Bill.—This Bill, which asks 
for an extension of time for the compulsory purchase of land; 
authority to pay interest out of capital during construction; and 
further powers as to new subways, was before the Unopposed Bills 
Committee of the House of Commons on 13th inst, Mr. J. W. 
Lowther presiding. .Mr. Cripps, the agent for the Bill, stated that 
the financial proposal was somewhat novel; it was that the com- 
pany should have power to issue debenture stock, the certificates of 
which should be transferable by delivery, instead of having deben- 
ture stock registered and transferable under ordinary law. The 
Hon. Sir E. Chandos Leigh, K.C. (a member of the Committee), 
remarked that the difficulty which presented itself to his mind was 
that of obtaining the necessary consents to any action the company 
might propose to take if the clause were adopted in its present 
form. Mr. Cripps said that it was proposed to deal with that by 
inserting a clause providing that the terms of issue should be en- 
dorsed on the certificates. If the consent of that class of debenture 
holder was required, advertisements would be published summoning 
a meeting. The clause gave the holder of stock the option of having 
it registered. Mr. Motcalf, of the Stock Exchange, told the Com- 
mittee that all the great frauds of recent years had been committed 
with stock that was registered. In the present proposal the advan- 
tage to the company would be that they would have a wider market; 
the advantage to the public would bea more marketable security. 
The Committee passed the clause. 

South Wales Electrical Power Distribution Co.’s Bill.—Thbis Bill came 
on on 18th inst. as ап unopposed measure before the Chairman of 
Ways and Means. The object of the Bill is to authorise the transfer 
to the company of the undertaking and powers of the Carmarthen- 
shire Electric Power Co., which was incorporated in 1903, and to 
confirm an agreement affecting the transfer. Powers are also asked 
to extend the periods limited by the Act for the purchase of land, 
and for the commencement of worke, and to extend the area of 
supply so as to include the parish of Llanelly. The Bill was 
ordered to be reported for third reading. 

Andover Lighting and Power Bill.—The above Bill came before 
Mr. J. W. Lowther's Committee on 13th inst., when there was no 
opposition, Mr. Anderson (Parliamentary agent for the pro- 
moters) stated that the Bill re-incorporated the Andover Gas Co., 
and enabled them to take powers for an electric power undertaking. 
In answer to Bir Ohandos Leigh, it was stated that the company 
were proceeding by way of provisional order this session for electric 
lighting powers. Formal evidence was given in proof of the 
preamble, and the Bill was ordered to go for third reading. = 

Halifax Corporation Bill.—Mr. J. W. Wilson's Select Committee 
in their report to the House of Commons on this Bill, the preamble 
of which they have passed, stated that they had allowed 30 years as 
the period for the repayment of £24,989, the cost of the construction 
of tramways, and 20 years for the £8,245 required for the electrical 
equipment in connection with the Corporation tramways. The 
period of loan for any further money which may be required for 
these purposes is left to the Board of Trade. 

Edgware and Hampstead Railway Bill.— On April 13th the Un- 
opposed Bill Committee of the House of Commons had before it 
the Edgware and Hampstead Railway Bill, which seeks power to 
make a deviation railway at Hampstead so asto join ap with the 
Charing Cross, Euston and Hampstead Railway, and also enable 
the company and the’ Watford and Edgware Railway to make 
agreement with the Underground Electric Railways Co., Ltd., for 
the supply of electric current, &c.—The Bill was ordered to proceed. 

London United Tramways ( Extension of Time).—The opposition to 
this Bill having been withdrawn, the Bill was referred to the 
Committee on Unopposed Bills. 

Metropolitan District Railway.—The opposition to this Bill having 
been withdrawn, the measure has been referred to the House of 
Commons Committee on Unopposed Bille. The Bill had previously 
passed the House of Lords. : 

West Cumberland Electric Tramways (Extension of Time) Bill.— 
It i$ announced that all opposition to this Bill has now been with- 
drawn. The Bill has already passed the House of Lords, and has 
now been referred to the Committee of the House of Commons on 
Unopposed Bills. 

Electric Lighting Provisional Order Bill (No. 2).—On Tueeday last 
week the Examiner considered the above Bill for proof of com- 
pliance with Standing Orders, The Bill confirms a Provisional 
Order under the Electric Lighting Act granted to the Rural 
District Council of Castleres, in respect of the township of Ballag- 


haderreen, and portions of the townlands of Lung Frierskill, 
Knockanaconny, Ballaghaderreen, and Kilcolman in the county of 
Roscommon, The Bill was ordered to proceed. 


LEGAL. 


Mipwoop & Co. v. MANCHESTER CORPORATION. 


IN the Court of Appeal, on Wednesday last week, before the 
Master of the Rolls and Lord Justice Cosens-Hardy, an application 
for a stay of execution and for leave to expedite the hearing of an 
appeal in the case of Midwood & Oo. v the Manchester Corporation, 
was made by Mr. Gordon on behalf of the defendants. Counsel 
said the action was brought against the defendante, who were the 
electric lighting authority for the district, for damages in connection 
with a fire at plaintiff's house, which was attributed to a defect in 
the main supplying the district. The action was tried before Mr. 
Justice Lawrance and a jury, and in the result there was a verdict 
and judgement against the Corporation for £677 and coste. There 
was а motion pending for a new trial. The facts were rather 
complicated. Midwood was really only the nominal plantiff, he 
having been indemnified for the loss he had incurred by au insurance 
company, who were the real plaintiffs in the case. Та these circum- 
stances the defendants asked for a stay of execution, or, if they 
paid the damages over, that the insurance company should give an 
undertaking to return the damages if the appeal proved successful. 

Lord Justice Cozsns-Hagpy: Has the fire insurance company 
paid the money to plaintiff ? | 

Mr. Gorpon : Yes, and if the verdict stands the money is paid to 
the insurance company. They are the persons really conducting 
this litigation. We must have an undertaking, or security, if the 
damages are paid. 

Their Lonpsuies said that the application must be made to the 
jadge who tried the case. The application was accordingly dis- 
missed with costs. 


BUSINESS NOTES. 


Falham.—The contract for installing telephones and 
electric lighting in the Falham Town Hall extension has been placed 
with the Telephone and Electrical Installation Oo., of 11, Queen 
Victoria Street, E.O. 


Tramcar Lifeguards.—Messrs. Hudson & Bowring, Ltd., 
of Manchester, have recently received through the Brush Co. the 
following orders for lifeguards:— For Belfast Corporation traw- 
ways, 170 cars; for Yarmouth Corporation tramways, 10 cars; and 
for Leith Corporation tramways, 15 cars. : | 


American Works Extension.—The directors of the Allis- 
Chalmers Co., of Milwaukee, have decided to spend three million 
dollars on the extension of their works for the purpose of manu- 
facturing electrical machinery of the largest type, as well as steam 
and hydraulic turbines and gas engines. The electrical department 
at Milwaukee will be operated in connection with the big plant of 
the Ballock Electric Oo., at Cincinnati, which is owned by the 
Allis-Ohalmers Co. | 


American Electrical Exports.—The value of the 
electrical appliances exported from the United States during 
February last amounted to £83,696, as contrasted with only £74,176 
in the corresponding month of last year. There was also an increase 
in the shipments of electrical machinery from £102,141 in February, 
1904, to £127,495 in February last. Japan is at present America’s 
best customer for electrical machinery, being responsible for £28,358 
of February’s total, Mexico coming second with £27,101, Canada 
third with £17,685, and England fourth with £15,551. 


Stockton Destractor.—The Corporation of Stockton- 
on-Tees has just resolved to place with the Horsfall Destructor Co., 
Ltd., of Leeds, an iorder for the extension of its destructor. The 
existing plant, which was erected by the Horsfall Co. in 1901, bas, 
we are informed, given results averaging 10 per cent. better than the 
company's guarantee throughout the whole time, and the extension 
has been undertaken owing to the necessity which has arisen 
of burning a larger quantity of refuse. 


Hornsey Electrical Exhibition. — The Hornsey 
Borough Council is to hold an electrical exhibition at the Pablic 
Baths next January, from 15th to 27th. A notice relating to the 
same appears among our advertisements to-day. / 


The Canadian Westinghouse Co.—At the meeting of 
this company, held in Canada on March 28th, it was reported that 
up to December, 1904, the company had only been organised 14 
months, and during that time the profits were over $160,000, not- 
withstanding the fact that the company had not yet completed its 
elaborate scheme of new works. The company commenced the 
current year with orders on hand of approximately $560,000. 
When the plant is finally completed there is every expectation of a 
large and growing business in both the air brake ‘and electrical 


departments. 
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Fires.—Extensive damage was done by fire, on April 18th, 
at the works of the Morley Electrical Engineering Co., Stanningley. 
The outbreak originated in tbe offices, and the flames spread very 
rapidly to the interior of the works. Many patterns and drawings 
were destroyed, and the dynamos and motors were damaged by 
water. The loss is estimated at several thousand pounds. 

Damage to the extent of £750 was caused by fire, which broke 
out in the premises of Messre. Laird Brothers & Oo., electricians, 
Branswick Street, Glasgow, on Tuesday afternoon. 


Deed of Assignment.—A first and final dividend: is to 
be paid in the matter of a deed of assignment executed by William 
Brown (W. Brown & Oo., electrical engineers, 4, Birley Street, 
Blackpool).  Oreditors must send particulars to the trustee, Mr. 
James Todd, 18, Birley Btreet, Blackpool, by May 8th. 


Trade Announcements.—The Wandsworth Electrical 
Manufacturing Co, Ltd., manufacturers of electrical fittings, have 
removed from their address at Mary Street, Birmingham, to 9, Bt. 
Paul’s Square, Birmingham. 

The Reed's Electrical Oo., of London, have opened a branch for 
the North of England at 24, Charles Street, Bradford, where a 
large etock of their specialities will be kept. Mr. Charles Pallan 
has been appointed manager for this branch. 

Messrs. Frew & Co., Ltd., of 6 and 7, Mill Street, Perth, notify 
that they have acquired the business hitherto carried on by Frew, 
Watson & Oo., Ltd. (now in liquidation), together with the goodwill, 
book debts, stock-in-trade, plant, and machinery connected there- 
with, snd that they willin future carry on the business in all 
its departments under the mansgement of Mr. T. D. Frew. 

Messrs. F. W. Berk & Co, Ltd., of 1, Fenchurch Avenue, B.C, 
announoe that they have registered Berk's accumulator acid as BA A. 


Catalogues and Lists.—Messrs. Gro. HOPKINS AND 
Sons, 150—154, St. John Street, Clerkenwell, E.C. Illustrated 
lista of electric hoists, leather belting, three-throw pumps, shafting, 
plummer blocks, hangers, &c. The firm specialises in motor instal- 
lations and in central station and other plant repairs. 

CAMBRIDGE Есгемтичо INSTRUMENT Co, LTD., Cambridge. 
Loose illustrated sheets of a number of instruments, including 
laboratory spectrometer, telescope and scale, Dolezalek electrometer, 
and vapour pressure apparatus. 

Masses. Vioxens, Sons & Maxim, Lro., River Don Works, 
Sheffield. Section 2 of their new catalogue of particulars and prices 
of continuous-current variable speed motora of protected and 
enclosed ventilated types. A general specification, also tabulated 
details of dimensions, outputs, &c., are given. Section 3 is to be 
issued shortly, giving full particulars of the firm’s continuous- 
current crane-type motors. 

Mxssns. Neate & WiLkrmsoN, 32, Bt. Mary Axe, Ю.С. New 
A.B.C. tariff of rates for the conveyance of goods and parcels to all 
parts of the world. Places are arranged alphabetically. Copies of 
this pamphlet (26 pages) will ba forwarded on application. 

Mr. Навву Sxowpor, Balfour House, Finsbury Pavement, E.O. 
New pamphlet describing the Nodon patent electric valve, and 
reprinting Mr. Horace Boot’s article which appeared in the 
ErrorBRICAL Review for February 10th. Tests are also given of a 
30-ampere valve, conducted ander the superintendence of Mr. G. W. 
Partridge, at the Adelphi station of the London Electric Supply 
Corporation. 

Messrs. IspntHan & Co., 85, Mortimer Street, W. New 
catalogue (of 34 pages, enamelled paper) showing, particularising, 
and pricing various types of electric measuring instruments and 
rheostats for technical and laboratory use, such as pocket volt and 
amperemetere, portable battery, charging aud lamp-testing sets, 
moving-coil switchboard instruments, combination meters for 
electric automobiles, demonstration instruments, resistances, and 
во on. 

Mxsens. Siemens Bros. & Co., Lrp. Leaflet No. 560 aud 
specification No. 6a jast published. Leaflet 560 gives outputs, 
weights, and dimensions of the firm's open type G motors and rew 
pattern GA motors, protected, ventilated, enclosed, and fully- 


enclosed, the range being from 40—150 B. H. r. Specification 64 
describes these G A motors. 


Fire Alarms.—The International Fire Service Council 
had its annual executive meeting at Brussels on April 17th and 18th. 
Matters relating to fire alarms had considerable attention, and a 
standing committee was formed to deal with the subject. 


Trade Announeement.— Mr. A. Woodfield, late of the 
firm of Messrs. Woodfield & Co., electrical engineers, of Chapel 
Street, Luton, has commenced business on his own account at the 
corner of Chapel Street and Stuart Street, Luton. 


Book Notices.— Das Funken von Kommutatormotoren." 
By Р. Panga. Hanover: Gebrüder Jünecke. M. 4. 

“The Berlin-Zossen Electric Railway Teste of 1903.” Translated 
by Franz Welz, with an introduction discussing the general subject 
S ues resistance by Louis Bell. New York: McGraw Publishing 

o. А 


„Manuale dell'Ingegnere Elettricista.” By Attilio Матто. 
Milan: Ulrico Hoepli. L. 7.50. 

“The Telegraphiste Guide to the Departmental and City and 
Gailds Examinationsin Telegraphy.” By James Bell and 8. Wilson. 
Fifth edition. London: 8. Rentell & Co. 2s. net. 

“Transactions of the American Electro-Ckemical Society.” 
Vol. VL, 1904. Philadephia, Pa.: The Society. 

^ Fifty-fourth Annual rt of the Amalgamated Society of 
Engineers." London: 110, Peckham Road, S.E 


Dissolutions and Liquidations.—The Yarmouth and 
Gorleston Tramways Co., Ltd., is winding up voluntarily, with Mr. 
B. Neville Wells, Donington House, W.C., as liquidator. 

In consequence of the retirement of Mr. Frank Clemens Wilson 
from the firm of Mesers. Offord & Wilson, electrical engineers, of 
Woodcock Street, Birmingham, the business will be continued alone 
by Mr. Chas. Herbert Offord. 

Messrs. M. Davis, J. Н. Gee, and A. J. Davis (J. H. Gee & Co., 
electrical engineers, 27, Newgate Street, Newcastle-on-Tyne), have 


dissolved partnership. Mr. J. Н. Gee will continue the business as 
J. H. Gee & Co. 


New Rheostat.—We have received particulars of a very 
interesting new patent rheostat from the Patent Rheostat Oo., of 
18, Chapman Street, Hulme, Manchester. In this apparatus, wire 
coils and contact studs are dispensed with; the resistance consists 
of a series of thin sheet-metal stampings, packed into a channel on 
the face of the slate base of the rheostat. The contact lever makes 


contact directly with the resistance, thus giving a gradation equi - 


valent to that obtained with some hundreds of contact studs. 
There is no sparking on the contacta, and it is claimed that the 
resistance is practically indestructible under normal conditions. 
Provision for expansion is made by a spring at the end of the resist- 
ance column, and the spring at the same time ensures continuity 
in the circuit. There is practically nothing on the back of the 
switch base; sheet-iron covers are provided for the front. The 
makers claim that the device forms an ideal motor starter, and 


it certainly represents a considerable departure from current 
practice. 


* Pernax" Iusulation.— We are informed that Messrs. 
Middleton & Townsend, of Edinburgh, have had a length of wire 
insulated with Pernax under test for about 18 months, under the 
same conditions as a number of insulated conductors of other types. 
Each wire was placed in an iron pipe, which was earthed through 
a lamp, while the copper conductor was connected with mains 
at 230 volts above earth. Every month the pipe was partially filled 
with water, so that the insulating material was alternately wet and 
dry. Bo far, the Pernax " insulation has shown no sign of breaking 
down, though five out of six other kinds broke down within six 
months. A cable insulated with Pernax,” having a copper cross- 
section of 0:25 sq. in, has also been in successful use on the 
L. C С. tramways for some months past. "Pernar" is allied to 
“Gutta Gentssch,“ which has been fully described in the ELEC- 
TRICAL REVIEW, and both are made by the New Gutta-Percha Oo., 
of Dashwood House, New Broad Street, E. C., who are issuing a 
amall price list of wires and cables. 


Engineering Exhibition.—An exhibition and demon- 
stration of motor vehicles and electric and pneumatic appliances are 
to be held at the showrooms of the Key Engineering Co., 33, 
Deansgate, Manchester, from May 2nd to May 5th. Invitations 
are being sent to all the central station engineers in the country, 
as well as to consulting engineers and manufacturers, and a special 
day is suggested for electrical men, who will thus be likely to meet 
their friends. The special feature for their delectation is the new 
fibre conduit, of which 34 miles are being laid by the Manchester 
Corporation ; and Mr. 8. L. Pearce, the city electrical engineer, has 
arranged to lay some of it during next week. Messrs. Cowans, Ltd., 
will also exbibit their own and Mr. Andrews's special types of 
switchgear, &c., in operation. 


Bankruptcy Proceedings.— Under the failure of Henry 
Thorpe, electrician and engineer, 235, High Holborn, and 11, 
Bartholomew Villas, Kentish Town Road, N.W., the first meeting 
of creditors was held on April 19th, before Mr. Egerton В. Grey, 
Offisial Receiver, at the London Bankruptcy Court, The chairman 
reported that the debtor had stated that he commenced business ten 
years ago in partnership with Mr. Henry J. Salter, and contributed 
£750 as capital. The partnership was dissolved in June, 1904; 


there were outstanding liabilities which he had included in the 


present list, and he lost his £750 in the business, from which he 
drew only £2 a week. The New Century Lock and Engineering 
Co., Ltd., was registered in June, 1904, to take over the business 
and its assete, but not the liabilities. No fresh capital was provided, 
and as one of the vendors he (debtor) received 320 fully-paid shares 
in the company, of which he was appointed chairman and director. 
He attributed his failure to his liability for the debts of the partner- 
ship. The receiving order was made on the debtor's own petition. 
A statement of affairs had been lodged, showing debts £728 and 
assets £187 6s. 3d., consisting of the said shares valued at £157 10s. 
and book debts £29 16s. 3d. Mr. W. В. Glasier attended the meet- 
ing on behalf of the debtor, and no offer being submitted, the case 
was left in the hands of the Official Receiver, to be wound up in 
bankruptcy, the.debtor’s public examination being fixed for May 
16th. 

The case of James T. Armstrong came before Mr. Registrar 
Giffard on Wednesday last week at the London Bankruptcy Court in 
relation to the public examination of the debtor, whose accounts 
show total liabilities £6,933, and an estimated surplus in assets of 
£7,102 after providing for all debts. Upon the case being called, 
Mr. Hougb, senior Official Receiver, asked foran adjournment of the 
examination and for an order on the debtor to file an account show- 
ing all shares and moneys received by him from the company since 
October, 1902, and his deslings with them, together with dates, 
items and particulars of the consideration. Mr. Rutland, who 
represented the debtor, remarked that his client was under the 
impression that he had given all the particulars that had been 
required. The Official Receiver said Mr. F. В, Salaman bad just 
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recently been elected by the creditors as trustee to administer the 
estate in bankruptcy, but the debtor was contesting the order of 
adjudication, and until that order had been made by the Court, the 
trustee’s appointment could not be confirmed. The case called for 
considerable investigation both at the hands of Mr. Salaman and 
himself, and on those grounds he asked for an adjournment. By 
consent of all ies the hearing was ordered to stand over until 
May 17th, and the debtor was directed to file the additional accounta 
by May 1st. 

May 10th is the last da 
иа in re A. E. 

.C. 


German Electrical Imports and Exports.— According 
to the JEzport-Zeitschrift fuer Elektrotechnik, the imports into 
Germany of electrica! machines for January and February, 1905, 
were 174,300 kgs., as against 201,600 kgs. for the same period last 
year. Of these machines Great Britian supplied 13,400 kgs., as 
against 7,100 in 1904. In turning to the German exports, we find 
the figures are instructive, for out of a total of 2,209,900 kgs. of 
electric machinery, 401,500 kgs. were supplied to Great Britain, 
comparing with 519,300 in 1904. The balance of exports went to 
Belgium, Denmark, France, Italy, Netherlands, Norway, Austria, 
Hungary, Portugal, Roumania, Russia, Finland, Sweden, Switzer- 
land, Spain, Egypt, British South Africa, Japan, Argentine, Brasil, 
Chili, Mexico, Ouba, and the Australian Commonwealth. Great 
Britain sent to Germany 400 kgs. of telegraph apparatus, telephones, 
&., and received therefrom 25,100 kgs. We also imported 
251,900 kgs. of cables, and sent 401,100 kgs. to Germany. 


For Sale.—The Buxton U.D.C. is offering two balancer 
sets for sale. See our advertisement pages to-day. 


for receiving proofs for intended 
electrical engineers, 110, Cheapside, 


LIGHTING AND POWER NOTES. 


Australia.— LEEDERVILLE, W.A.—The Council has 
decided on the following charges: £2 2s. per annum for an electrician's 
licence for the right to install E.L. fittings within the municipality; a 
fee of 10s. 6d. for making connections and testing works and installa- 
tions done by other than the Council's officers ; and a minimum fee of 
15s. per point for making installations. 


Bexley Heath.— The U.D.C. has applied for a loan of 


£1,000 for E.L. purposes. 


Blackpool.—The net profit of the electricity under- 
taking for the past year's working is expected to approximate 
£5,000, or £3,000 more than in the previous year, and about £1,400 in 
excess of the estimate at the beginning of the financial year. 


Bristol.—The L.G.B. has sanctioned the borrowing of 
£126,160 for E.L. p . The committee again considered the 
question of extending the private lighting mains to the Hot Wells, 


and decided that the mains should be laid, and extensions 


carried out at King Street and Downside Road. 


Bury (Lanes.).—The borough electrical engineer (Mr. 
8. J. Watson) has reported to the Blectricity Committee that he 
anticipates that the profit on the electricity works for the past 
2800 after all expenses and charges have been met, will be about 
£3,000. 


Canada.—Orrawa.—On April 5th the city authorities 
served formal notice upon the Consumers’ Electric Со. that the 
municipality intends to exercise ita right to purchase the property 
of the company. 


Carqdiff.— The sub-station at the Docks has been com- 
pleted, and is so arranged that the Dock district can be entirely 
disconnected from the town and supplied from the sub-station 
alone; or, in case of an accident, the sub-station can assist the town 

lighting by means of a battery which has been installed. 


Chichester.—The T.O. has decided to inform the 
Chichester and District Electric Light Co. that if it is unable 
to make the financial arrangements contemplated before May 
9th next, the Oorporation will be glad to have the documenta 
back and to terminate the negotiations. The financial arrange- 
ments mentioned are the repayment of £500 spent by the Oouncil 
in obtaining the prov. order for electric light. 


Cleckheaton.—On the recommendation of the Electricity 
Committee the U.D.O. has decided to reduce the price of energy for 
lighting purposes from 5d. per unit (with 5 per cent. discount for 
prompt payment) to 4d. per unit with a graduated scale of dis- 
count from 5 to 20 per cent. in proportion to the consumption ; also 
that for power and heating, the minimum be reduced from 200 to 


150 units per quarter, with a of 2d. per unit on the minimum, 
and or per unit on all above the minimum with discount as at 
presen | 


Clewer.—In consequence of opposition, the Windsor 
Electrical Installation Oo. has withdrawn the of Olewer from 
the provisional order now being a for. parish desired to 
impose conditions which could not be enforced. 


in the ordinary course derive their 


Continental Notes.—ITALY.—A concession has been 
granted to put down plant to utilise the water-power of the River 
Naviglio at Cornate (Milan) in the generation of electrical energy for 
lighting and power purposes. | 

GRRMANT.—The municipal authorities of Falkenstein have voted 
a sum of £22,500 for the establishment of an electricity works in the 
town. 

Винутл. La Восіє:6 des Tramways et Eclairage de la Ville de 
Belgrade is now supplying energy to 27,517 lamps, an increase of 
1,969 during the past year. A new 600-н.р. engine and dynamo has 
been installed, and work is in hand on the installation of a new 
800-& w. turbo-alternator. 


Coventry.—The Corporation E.L. Committee has decided 
to extend the lighting mains to the Stoke Park district, at an 
estimated cost of £1,027. 


Dublin.—The Lighting Committee has recommended 
reductions in the rates charged for electricity as follows:—The 
rates for general lighting to be reduced on the maximum demand 
system, from 7d. and 24d. to 6d. and 24d. The Committee does not 
recommend that any reduction in the flat rate of 6d. per unit should 
be made, as in Dublin there is an undue proportion of offices and 
early closing shops which cannot be considered as profitable even 
at the rate of 6d. per unit. The rate for energy for motive power 
and heating is to be reduced from 7d. and 1d. to 4d. and 1d., with 
an alternative flat rate of 24d. per unit. The demand for energy for 
motive power is increasing, and to further encourage this and to 
build ap a good day-load, a substantial reduction is advocated. 
Arrangements are being made with a firm of motor manufacturers, 
for the adoption in Dublin of the hire-purchase system. Fiat rates 
for s classes of consumers are also recommended, i. e., (a) For 
private residences, where the entire lighting of the premises is done 
by electricity, a flat rate of 4d. per unit; (5) for licensed premises 
which do not close before 11 p.m. on week-days, and where the 
entire lighting is done by electricity, a flat rate of 34d. per unit ; 
(c) for theatres and music-halls, a flat rate of 34d. per unit; (d) for 
newspaper offices in which are printed morning daily papers, a flat 
rate of 34d. per unit for lighting, and 12d. per unit for motor 
power. The Oommittee suggests that these charges should come 
into force as from July 1st next. 


Dandee.—At a meeting of the Tramways Committee of the 
Т.О. on Monday, Mr. Richardson, the electrical engineer, reported 
that he anticipated that next winter the d ent would have to 
meet a maximum load of about 2,000 xw. meet this there was 
only available plant of 2,300-xw. capacity, and the loads on the 
outlying points had grown во rapidly that the long feeders to these 
districts would require to be considerably ed. The engineer 
was instructed to prepare a detailed report and alternative schemes, 
and also to report on the general policy of extension. 


East Barnet.—The B. of T. has revoked the 1899 East 
Barnet Valley electric lighting order. 


Electric Power in a Brickworks.—The most recent 
addition to the Scottish brickyards is that at Walkinshaw, near 
Paisley, where, for many years, an ironstone mine has been at 
work. Mounds of “ blaize,” brought from the pits along with the 
ore, have accumulated, and the proprietors decided to build a brick- 
works suitable for handling this blaime. In planning the ground, 
Mesars, Merry & Cunninghame, Ltd., who own also important ool- 
lieries, decided to install only the most up-to-date machinery, not 
only for making and firing the bricks, but also for economising 
labour in handling them. To this end an electric hoist has been 
installed, capable of hoisting 100 bricks at a time into tracks for 
delivery to their destination, thus superseding the usual system of 
loading by hand, unless the lie of the ground enables trucks to bo 
run at a lower level than the rails 1 from the sheds or stock- 
yard. Water is pumped from the river by a motor-driven pump with 
а capacity of 1,000 gallons per minute; the distance from the yard, 
some three-quarters of a mile, is traversed by overhead cables. The 
dynamo for the whole works is in the main engine room. It is a 
B. T. H. four-pole machine, generating energy at 500 volta, and the 
switchboard is ed to control not only the water pump- 
ing, the hoist, and the electric lighting of the yard and houses, but 
also, in the event of necessity, to supply light to the mines, which 
luminant from another souroe. 
A 200-н.р. triple-expansion condensing engine is also installed. 


Exeter.—The Oity Council has authorised arrangements 
to be made for an exhibition of electrical apparatus, appliances and 
literature, from June 6th to 9th, inclusive. К 


Exhibitions.—An electrical exhibition was opened on 
Bank Holiday, at the Exhibition Buildings, Vastern Road, by the 
Reading Electric Supply Co., Ltd., and will remain open until 
to-morrow evening. Mr. A. T. Cooper, the company's engineer, informs 
us that they have hired one of Messrs. Edmundson’s travelling 
exhibitions en bloc to form a nucleus, and have secured the oo-opera- 
tion of about 30 private exhibitors. | 

The Mayor of High Wycombe opened an exhibition, organised 
by the Wycombe Borough Electric Light and Power Co., on the 
ͤ K uos c) 

e ughboro Oorporation, е 00-0 on 
firms in the electrica] world last weak held an exhibition of eleo- 


trical & tus and &o., in the Town Hall, to further 
the adoption of electricity for lighting and power in its district. 
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Falkirk.—A letter has been received by the T.C. from 
Messrs. Bramwell & Harris, engineers to the Scottish Central Elec- 
tric Power Co., intimating that the directors were willing to under- 
take the supply to Falkirk, of any energy which the Oorporation 
might require in excess of that which it is able to provide with the 
existing plant, and that the company bad bad several inquiries from 
probable users within the Corporation area, and asking ssion 
to supply those customers. The Council decided to do nothing 
until it was supplied with farther в 


Glasgow.—The contract that the Tudor Accumulator 
Co. have with the Corporation Electricity Department, for the 
maintenance, at the annual charge of £175, of the accumulators at 
Port Dundas station, is recommended for renewal for a further 
period of 10 years. 

The engineer to the Blectricity Department of the Corporation 
has reported that it is necessary to order the following new planf, 
and the committee bas agreed ta obtain tenders :—OCoal and ash 
conveyers for the Pollokshaws Road and Port Dundas stations, feed 
pimps for Port Dundas station, condensing plant for Pollokshaws 
e station, and motor- generators and switchboards for sub- 

ons, 

Mr. Lackie has informed the committee of the necessity for pro- 
viding а new sub-station, or of enlarging the present sub-station, in 
John Street, in order to meet the requirements of the central and 
north-eastern districts of the city, and the matter has been remitted 
to a special sub-committee, which has reported that a new station 
must be erected. 

Waterloo Street station is to be converted into a permanent sub- 
station, at an estimated cost of £9,704. 


Hampton.—The U.D.O. has temporarily withdrawn 
opposition to the County of London Blectrio Power Bill, and 
entirely so in respect of the Bill of the Metropolitan Electric 
Supply Co, which has agreed to pay 26 guineas towards the Council's 


Hanley.—The T.C. has reduced the price of energy for 
private lighting from 6d. per unit for the first 150 hours’ use per 
quarter, and 3d. to 6d. for the first 91 hours’ use, and 3d. Circulars 
pointing out the advantages of electricity are to be distributed ; & 
show room for electric fittings and novelties is to be opened at the 
works; and one afternoon per week set apart for residents to 
inspect the electricity works. 


Heywood.—At a meeting of the Corporation Electricity 
and Tramways Committee on April 19th, it was stated that the 
loss on the electricity works for the past year amounted to £923. 


India.—DzLur.—The general description of the scheme 
for the ly of electrical energy within the municipality is as 
follows :—The current to be continuous, low tension. For electric 
lighting purposes а three-wire system will be adopted. For electric 
traction purposes a distinct distribution system will be employed, 
energy being supplied to the car motors at 500 volts. Current to 
be generated at 500—550 volts, and distributed at 500 volts across 
the outer wires. The mains, distributing mains, and service lines 
will be partly aerial and partly underground. The lícensees shall, 
within & period of two years after the commencement of this 
license, commence the construction of an electric tramway with 
single or double track and with all necessary sidings, turn out con- 
nections and tracks, on such portions of the routes mentioned as 
may be upon between the Municipal Committee and the 
licensees with the approval of the Local Government. There is the 
usual provision that the L.G. shall have the option, at the end of 
42 years from the commencement of the licence and at the end of 
every subsequent period of 10 years, of purchasing the undertaking. 


Johannesburg.—At the annual meeting of the General 
Electric Power Оо. held in March, it was reported that the average 
load during the past year had increased by 30 per cent. over the 
last half of 1903. According to а summary of that meeting in South 
Africa, an amount of £15,002 had been written off machinery and 
plant, £2,004 from buildings, £2,427 from stores, tools, machinery, 
and furniture, and a debit balance had consequently been carried 
forward’ from the profit and loss account to the general account, 
reducing the amount of the credit by £2,493 to £4,813. This 

on was necessary 
which was almost worn out stood at too high a value in the 
books. For the future it was decided that the company's 
charges to the mines should be so regulated as to enable it to 
declare a reasonable dividend to its shareholders, and to give 
an actual value to its shares. The requirements of the subscribers, 
principally the deep level mining companies, were growing at such 
a pace that it would be necessary at an early date to make a further 
call for the purpose of increasing the plant to meet the mines’ 
requirements. The proposition was carried unanimously. 

The chairman of the Obamber of Trade, replying to & question re 
the delay in the municipal electrification of the light and tramway 
services, said that there would not be any increase in light or power 
for the centre of the town until tbe end of October, and then the 
increase would only apply to the central or inner area. As soon as 
the first portion cf the new plant was installed, it would relieve 
some of the present plant, which would be used for a portion of the 
other area in giving power and light. 


Liverpool,—The difference in the charges for light, 
power, and traction now seems to be regarded as a grievance, 
especially as the E.P. and L. Committee contributed £16,934 to the 
city general rate last year. This sum, it iscontended, ought to have 
been used in reducing the charge for electricity for lighting, 


because some of the old plant 


and to ease the burdens of users directly, instead of easing the 
burdens of the whole body of ratepayers at the expense of those 
who use electricity for lighting. Last year the charges were 32d. 
unit for lighting, the average charge being 34d. ; 2d. per unit 
or power, with an average charge of 141. ; and tramways, 141. per 
unit. This year, power users who consume upwards of 3,000 units 
per quarter, are being charged 1d. per unit for all in excess of that 
quantity, and the charge for tramways has been reduced to 14d. 


London.—SrEPNEY.— The following are the chief items 
of interest contained in the acoounts of the municipal electrio light 
undertaking for the 12 months ended March 31st last, together with 
comparative figures for the previous 12 months’ working:— 


1905, 1904, 
Total revenue - -— T ... £32,125 £26,616 
Working expenditure ... és jus oe 17,288 13,823 
Interest... iss 1285 wad ‘ee .. 6,661 5,454 
Sinking fund ecc 00е eee eee eet 2,276 1,150 


Surplus balance, less cost of temporary works... £5,894 


It is estimated that, owing to & reduction in the price of energy 
£2,300 was lost to revenue. The profit balanca has been appro- 
priated as follows:—£1,601 written off capital account; £2,999 
placed to reserve ; £1,293 carried forward. ° 

The engineer and er, Mr. W. О. Р. Tapper, in his report 
says that “the net surplus is only £91 less than the previous year, 
while the revenue per unit has dropped from 2°36d. to 2°1ld., a 
figure below. that charged by any other undertaking not supplying 
tramways in this country. The charge for current for the public 
lamps also shows a reduction, the average price per unit supplied 
for this purpose being 1:55d., as against 1°61d. during the previous 
year. It cannot be urged that this undertaking is being made to 
appear to pay ite way by charging & high price for the public 
lighting. The total cost of each unit sold during the year was 
173d. Rapid increase has been made in the saleof energy for 
power purposes, the amount for the year under review being 
554,909 units, or over 150 per cent. of the previous year's sales. 
The results obtained emphasise the great importance of a large 
power supply, and the equal importance of low charges for power 
purposes. 

PorLAB.— Tho electrical engineer has suggested that а special tariff 
for light and power should be offered to power consumers. It is 
pointed out that some large prospective consumers of energy for power 
purposes are unwilling to take a supply at the present flat rate of 14d. 
per unit, The Electricity Committee has decided (subject to the 
usual sanction) that the following alternative tariffs for energy be 
offered to power cousumers :—To consumers entering into an agree- 
ment to take a maximum of not less than 100 xw., £3 per Kw. per 
annum of the maximum power supplied, and a further 8d. unit 
for all unite supplied, less 5 per cent discount for cash in 14 days, or, 
as an alternative, and for any demand, a discount upon the present 
flat rate of 14d. per unit as follows: Above 100,000 and not exceed- 
ing 200,000 units per annum, 5 per cent.; not exceeding 300,000 
units, 10 per cent.; not exceeding 400,000 unite, 15 per cent.; not 
exceeding 500,000 units, 20 per cent.; exceeding 500,000 units, 
25 per cent. The Finance Committee report having decided 
to ask the L. C. O. for a loan of £3,655, to be expended as 
follows:—Boiler and stoker, £1,942; connections to consumers, 
£618; pump, £350; meters and indicators, £315; brickwork and 
foundations for boiler, £100; ash elevators, £80; hopper, £50; 
contingencies, £200. 

SHoREDITCH.—The Lighting Committee recently reported having 
considered a communication from the electrical engineer, stating that 
it is impracticable to procure any of the proposed new generating 
plant in time to use it during the Ohristmas load. In order to meet the 
increased demand, it will be necessary to generate more energy at the 
Whiston Street works with the existing plant, and considering that 
the two trunk mains now laid between Ooronet Street and Whiston 
Street stations are worked to their full capacity, it is advisable to 
undertake at once the laying of two additional trunk mains between 
the two generating stations. The estimated cost of the work is 
£3,800. In order to ensure the more economical working of the 
department, three of the small Willans engines at Coronet Street 
are being transferred to the Whiston Street works, and for 
economy it is desirable to erect at once a feed-water heater in the 
boiler house at Whiston Street at an estimated cost of £590. 
pe ctions have been given for tenders to be obtained for this 
work. 

PaApDINGTON.—The General Purposes Committee of the B.C. 
on the 18th inst. recommended the approval of an agreement 
with the Metropolitan Electric Supply Oo, consenting to the 
removal of the Amberley Road generating station and to the entire 
supply of the borough from the company's works at Willesden. 
The company is prepared to make, under five years’ agreement 
with consumers, reductions in the price of energy, as follows:— 
Private lighting, from 54d. to 5d. per unit for the first two years, 
and 424. in the remaining three years; trade lighting (including 
churches and schools), from 6d. to 42d. per unit the first two years, 
and 43d. afterwards. An amendment was proposed, and adopted, 
in favour of taking expert and legal advice before the Council com- 
mitted itself. 

HAMMEBSMITH.—The В.О. has agreed to supply energy to the 
forthcoming exhibition to be held at Olympia in the autumn, on 
the following terms:—(a) The Council to supply both continuous 
and alternating current as required up to 60,000 8-c.P. lamps at the 
exhibition stands at 124. per unit; (b) a charge of 10s. 6d. to be 
made for connection and meter hire to each stand requiring 
20 lamps or less, and 21s. for each atand of larger requirements; 
(c) if the cost of distribution of energy is less than per unit, 
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such saving to be equally divided between the Council and the 
Committee ; (4) a deposit of £600 to be paid to the Council by the 
Committee when the Council commences the outlay for distributing 
inside Olympia; (е) the Council to show the amount of energy 
used by each exhibitor, but to render the accounts to the Executive 


Committee of the Exhibition, which will be responsible for the 
whole supply. | 


The B. of G., on April 19th, again discussed the electric wiring 


tender question, which was referred to in the ELREOTRIOAT. ВЕТ 
of April 14th. It was moved that the three firms who had sent in 
the lowest tenders should be advised of the emendations and 
limitations in the consulting engineer's schedules, and that they be 
requested to prepare fresh tenders in accordance therewith. Alder- 
man Pascall opposed the idea of three firms only being asked to 
submit fresh tenders, and moved that the whole of the firms who 
tendered for the work should be asked to tender afresh. This 
amendment was carried. Another member suggested the acceptance 
of the lowest tender, subject to the stipulations mentioned, but it 


was suggested that the adoption of such a course would be immoral 
and corrupt. 


Luton.—A L.G.B. inquiry was held on April 18th rela- 
tive to the Corporation’s application for a loan of £5,000 for the 
provision of additional plant at the Electricity Works. There was 
. no opposition, ` 


Manchester.—The Corporation Electricity Committee 
has recommended the Council to reduce the price of energy from 
54d. to 44d. per anit. 


Mansfield Woodhouse.—The U.D.C. has decided to 
offer to transfer the prov. order for E.L. to Mansfield T.C., on the 
latter body paying all costs and expenses incurred. 


New York.—At the recent official investigation into the 
cost of public lighting in the city, Mr. Henry M. Edwards, auditor 
of the New York Edison Co., presented the following statement, 
showing the cost of electrical energy per Kw.-hour :— 


Manhattan. Bronx. Yonkers. 
Cost at generating plant 2.40 cents. 2.40 4.03 
Cost of energy delivered 3.70 „ 3.00 5.10 
Cost to consumer 15.00 „ 15.00 15.00 


The average total cost per Kw.- hour during the last year was 6.32 
cents, and the average cost for the last five years bas been 7.98 cents. 
The average income per unit sold for the last year was 8.04, and for 
the last five years 9:01. Mr. Edwards added that in addition to 
paying dividends between January, 1899, and May, 1901, a surplus of 
$2 800,000 was made. The profit of the New York Edison Oo. for 
1904 was $2,293,839. They did not pay a dividend, but accumu- 
lated & surplus of $6,402,078, and wrote off $4,119,223 for depre- 
ciation. The facts elicited from the inquiries into the Edison Co.’s 
affairs showed that the city paid 12 cents per xw.-hour for energy. 
On the small consumer the company made a profit of 125 per cent., 
but to the large consumer, who might otherwise put in a private 
installation, energy was supplied for about 50 per cent. below the 
cost of production. There were six separate forms of contracts for 
‘customers, and a customer whose annual contract exceeded $25,000 
only paid 3 cents per xw.-hour; the small consumer was charged 
15 cents for the first two hours, 10 cents for the next two, 7:5 for 
the next two, and after that 5 cents an hour; 34 per cent. of the 
total Edison output was sold to the retail consumer, who provided 
49 per cent. of the income. This, in 1904, amounted to $4,371,064.54 
out of a total income of $8,991,635. The average income per 
KWw.-hour was 12.27 cents. The company's officials testified that the 
city, in 1904, had used $80,000 worth of energy at 12 cents a unit. 
If the city had been treated as a wholesale customer, the amount 
would ha&ve been only $25,000. With regard to the cost of arc 
lighting, on 2,868 2,000-с.р. lamps, for which the city was charged 
$146 a year each, the company made a net profit of $61,948. The 
city was charged at the rate of about 5'4 cents per x w.-hour, while the 
cost at the generator was 2:9 cents. 


Ossett,—The T.C. has decided to apply to the L.G.B. 
, for a loan of £8,400 for the establishment of electric lighting works. 


It is i proposed to run the plant in conjunction with the destructor 
wor 2 


Ravensthorpe.—The В. of Т. has granted a prov. order 
for E.L. to the U.D.C. | 

The Mirfield Gas Co., whose works are situated in Ravensthorpe, 
asked for the insertion of a clause providing that any loss on 
account of electric light should not be charged on the rates. The 
clause has been inserted, but somewhat modified. The Council is 
allowed five years in which to give the undertaking an experimental 
trial. Daring that time any deficit may be charged to the rates. 
The Council will take energy from the Yorkshire Electric Power Co , 
whose power station adjoins the district. 


Southampton.—4A I.. G. B. inquiry was held on April 12th 
respecting the Oorporation’s application for a loan of £6,950 for 
electric lighting purposes. There was no opposition, but the 
inspector was asked by а ratepayer to call the Board's attention to 


the practice of spending money ín excess of the amount sanctioned 
by the L.G.B. 


Southport,—The Corporation and the Ormskirk Union 
Assessment Committee have arrived at an agreement with reference 
to the ssssssment of the Electricity Works. The gross assessment 
has been reduced from £9,071 to £6,500, and the net assessment 
from £5,528 to £3,000. 


Southend.—It was stated at a meeting of the T.C. on 
April 19th, that instead of the estimated profit of £1,250 on the 
E.L. undertaking for the past year, there was a deficit of £687, with 
a loss of £1,055 on the tramways. 


Torquay.—A letter has been received by the Corporation 
from the L.G.B. in regard to its application for sanction to borrow 
£42,000 for new electricity works, suggesting that the Council shoald 
endeavour to make the present electrical station meet the town's 
requirements for the next few years by taking in an additional store 
at the Beacon Quay. The proposal entirely upsets the Council's 
agreement with the Dolter Tramway Co., who would have to provide 
their own generating station and plant. The present station, with a 
capacity of 20,000 8-c P. lampe, has already nearly 26,000 connected, 
and extension cannot be made without running the risk of legal 
proceedings from the adjoining householders; it is felt that 
very strong representations will have to be made to the Board with 
& view to sanction for the loan for a new station being obtained. 


Weetslade.—On behalf of the Newcastle Electric Supply 
Co. a representative interviewed the Council recently and asked for 
permission to erect overhead н.т. mains for the supply of electricity 
in the district. The request was granted. In reply to a question, 
the representative said that if the large scheme was not completed in 
time for the Council's lighting season, the company would be pre- 
pared to erect a power station to supply the needs of the district. 


Whitby.—An unopposed inquiry into the U.D.C.’s 
application for & loan of £1,500 for E.L. purposes was held on 
April 18th. | 


TRAMWAY AND RAILWAY NOTES. 


Belfast,—Messrs, J. G. White & Co., the contractors for 
the conversion of the tramway system, are again hindered by 
labour troubles. On Friday last the paviours on the Shankill 
Road, Lisburn Road, and Shore Road sections struck for higher 
wages. The men working at 10d. per hour and 3d. per yard 
demand 18. and 4d. respectively. The dispute bas led to an almost 
complete cessation of the work. At present about 1,000 men are 
employed on the Lisburn Rosd, Ormean Road, Shankill Road, 
Duncaim Gardens—a new line—and the Woodstock Road will 
shortly be taken in hand. The foundations of the generating 
station on the Lagun Road have been laid. 


Bexley Heath.—A loan of £5,000 for tramway purposes 
has been applied for by the U.D.C. 


Blackpool.—The engineer, Mr. C. Furness, has just 
reported that he expects the electricity and tramways departments 
to relieve the rates of the town this year to the extent of £5,000, 
which has been made possible through economy in coal, equal to 
nearly £3,000, together with an increased output. The tramways 
of the Corporation have increased their receipts by £6,468, the 
number of passengers being 890,161, and the miles run 103,352. 
The total receipts were £47,796. : 


Dewsbury.—It is expected that a start will be made 
with the reconstruction of the steam tramways from Dewsbury to 
Batley, Birstall and Gomersal at an early date. The system is 
owned by the British Electric Traction Со. Arrangements have 
been completed with all the local authorities concerned except 
Batley Corporation. If there be no hitch it is hoped that the 
electric cars may ba running on a portion of the track by the end 
of June or beginning of July. The present system is about four 
miles in length. When electrically-equipped, junctions will be 
eflected with the Spen Valley system both at Dewsbury and at 
Gomertal. 


Dundee, Broughty Ferry Tramways.— The power to 


. constract and work these tramways was obtained by the Dundee, 


Broughty Ferry and District Tramways Oo. in August, 1904. Mr. 
J. W. Speight is consulting engineer. The contract, which bas 
been given to Mesars. J.G. White & Co., includes the complete 
construction and equipment of the permanent way, overhead gear, 
cars, power house, car-sheds, cables, &c., and the contract price is 
£88,250. Thore are 53 miles of route, equivalent to 93 miles single 
track, of standard gauge. The rails are British Standard No. 1, 
45 ft. long, fitted with continuous rail joints and intermediate 
anchors. The points are 10 ft. 6 in. long, with a radius of 100 ft. 
Crossings are iron-bound. One mile of the track will run on a new 
road through tbe Craigie and Home estates; this portion will be 
laid with the usual 6 in. bed of concrete, and paved with tar 
macadam and granite edging. The bridge over the Dighty will be 
widened. The overhead construction will be carried out mostly 
with bracket arms; there will be double trolley wire, 21 ft. from the 
ground. The cables are to be laid on the solid system. The power 
plant will consist of two 200-KE w. dynamos coupled to high-speed 
engines. There will be three Lancashire boilers, superheaters, and 
the usual condensing plant. The car-shed will be a brick building, 
176 ft. long and 45 ft. wide. The tracks in the car-shed will con- 
sist of Vignoles rails laid on sleepers. There will be 12 single- 
truck, double-decked cars fitted with two 37-H.P. motors, and we 
understand that Messrs. White propose to break the ground within 
a few weeks. They will also shortly commence work on the Dartford 
contract, which is similar to the Dundee Broughty Ferry under- 
taking with regard to length of track, constraotion and equipment. 
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Falkirk.—As a result of the introduction of the electric 
tramways into Falkirk and district, the question of the recon- 
struction of the bridge crossing the River Carron, near Carron Iron- 
works, has been under the consideration bf the Falkirk Т.О. and 
the Eastern District Committee of the Stirling County Council, who 
have each an interest in the bridge. The plans of a new bridge, to 
cost £3,700, have been approved by both ies, subject to a pro- 
portion of the cost being sustained by the Carron Co. and tha 
Falkirk and District Tramways Co. The Carron Co. offered to 
contribute £250 and an old wagon road running alongside the 
bridge, and belonging to them, on condition that the Tramways Co. 
contributed £750 as their share of the cost. The Tramways Co. 
agreed to this, subject to conditions, including the local authorities’ 
consent to the proposed extensions of the tramways to Grangemouth 
and Laurieston, and the latter have agreed to accept the offer and 
proceed with the work. 


Glasgow and Paisley.—An inquiry under the Private 
Legislation Procedure (Scotland) Act, 1899, will be held in the 
Justiciary Building, Glasgow, on May 5th to consider, among other 
orders, Paisley District Tramways and Glasgow Corporation Tram- 
ways Consolidation. The Commissioners are Mr. Eugene Wason, 
М.Р. (chairman), Lord Stanley of Alderley, Sir John Batty Tuke, 
M.P., and Mr. Graeme Whitelaw. . 


Huddersfield.—The statement of income and expenditure 
of the tramway department of the Corporation, for the year ending 
March 31st, shows that the gross income has been £69,938, of which 
£67,252 represents passenger fares. Amongst the smaller sources 
of revenue is coal haulage, £271. The working expenses have 
amounted to £35,084, leaving a gross surplus of £34,854. 
Against this there are the charges for interest and redemp- 
tion of debt and depreciation. The two former alone amount 
to £23,344. This leaves only £11,510 to meet depreciation 
at the rate of 3 per cent, whicb, on a capital outlay of 
£414,667, absorbs £12,013. On the year’s working there is a 
deficit of £503, which, added to the debit balance carried forward 
from the previous year of £4,982, makes a total deficit to date of 
£5,485. It will be proposed to levy a rate of 3d. in the £ to 
wipe off this adverse balance. In 1904 the rate in aid was 5d. in 
the £, and the year before 71. 


International Railway Congress.— According to a 
correspondent of the Times, the arrangements for the meeting of 
the International Railway Congress at Washington are now fairly 
complete. Monday next will be devoted to a very complete pro- 
gramme of inspection of various stations of steam and urban rail- 
ways; Tuesday will be spent in Philadelphia, the inspection of the 
Baldwin Locomotive Works being the principal feature. The 
regulae work of the Congress will begin on Wednesday. The pro- 
grammes for the various tours cover practically everything of an 
interesting natural or engineering character from the Atlantic 
Coast to the Mississippi on the west and the Bt. Lawrence on the 
north. The British representatives will form by far the largest 
foreign delegation in the Congress. No effort is being spared to 
make the Congress successful from every point of view. 


Liverpool—Southport Electric Railway.— On Easter 
Monday, for the first time, specially designed new coaches were 
used on the above line with very satisfactory results, greatly con- 
veniencing the traffic. The new coaches have a special feature in 
that the passengers can reach the handle and open the door from 
the platform, without having to mount the steps of the carriage, as 
was the case under the late system of electric trains. The new door 
slopes outward, and is much easier to use thanthe old straight doors, 
and consequently the danger is greatly minimised. On Easter 
Monday 15,000 to 20,000 persons travelled on this line, and every- 
thing passed off without a hitch. The new pier electric tramway, 
which is nearly a mile long, and which is an entirely new feature, 
carried a large number of passengers, the pier being the longest on 
the west coast. 


London.—CHELSEA.— The Law and Parliamentary Com- 
mittee of the T.C. reported last week that, as the opinion of counsel as to 
the rights of the municipality with regard to the notice served upon 
it by the London United Tramways, Ltd., preliminary to laying 
mains to the power station in Lots Road, was favourable to the 
Council, inatructions had been given the borough solicitora, should 
the company insist upon opening the roadway, to apply at once for 
an injunction. 


Luton.— The T.C. has applied to the B. of T. for an 
order authorising the construction of seven lines of electric tram- 
ways in the borough. 


Manchester.—An estimate presented by the Tramways 
Committee to the City Oouncil shows an anticipated traffic revenue 
for the coming year of £645,250, and miscellaneous revenue, includ- 
ing Salford’s use of lines, rente, &c., £4,552; making a total revenue 
of £649,802, as compared with £638,775, the actual income for the 
year just ended. The latter amount falls short of the estimate by 
about £2,000. After meeting expenditure this year a balance, it is 
expected, will remain of £206,122, of which £49,560 will be set 
apert for payment of intereat on loans, £38,795 for sinking fund 
and instalments of loans, £53,200 for renewals fund and permanent 
way, and £14,525 for depreciation, leaving a surplus of £46,000 to 
be transferred to the City fund in relief of rates, and £4,042 in 

of the infirmary site purchase. Last year the Commitiee 
gave £51,000 to the City fund, of which £46,000 consisted of surplus 
revenue, and £5,000 was taken from the contingent reserve fund. 
The working of the parcels carrying department (inaugurated at 
the beginning of thip month) has been left out of the present 


account, as the Committee has as yet no data to go upon. On 
capital account the Committee proposes to spend this year a sum of 
£52,500. Of this £35,000 will be for cars and car.equipments. In 
the year just ended the capital expenditure was £89,277, out of an 
estimated sum of £124,000. К 


Rochdale.—The accounts of the Rochdale Corporation 
Tramways for the financial year ended March 31st, show a loss of 
£8,358. There was a capital expenditure during the year of 
£273,814, including a sum of £70,832, Rochdale’s share of the pur- 
chase price of the old undertaking. The loss is equivalent to a 3d. 
rate; but some of the most important sections of the undertaking 
have been working only three and six months. 


Salford.—The Salford Tramways Committee contem- 
plates extending its car-shed accommodation. When the lines were 
opened in November, 1901, the depót in Seaforth Road was thought 
to be sufficiently commodious for all purposes. Since then, how- 
ever, the system has grown, owing mainly to the Corporation having 
undertaken the working of the tramways in Whitefield, Eccles, 
Monton, Pendlebury and other ontlying districts. The Seaforth 
Road dep6t is to be extended by the construction of two large bays, 
for the accommodation of 30 or-40 more vehicles—making the 
total accommodation equal to about 220—and by the building of 
new offices for the administrative staff. | 


Sunderland.—The new tramway offices, built by the 
Corporation at an expense of £6,000, were formally opened on the 
20th inst. The offices are a commodious set of premises conveniently 
situated, and admirably adapted for the purposes intended, having 
as well as adequate office space, accommodation for the men waiting 
for duty, &с. The chairman of the Committee, Councillor Thos. 
Summerhill, in formally opening the premises, said it was intended 
to pay for the building entirely out of revenue by instalments of 
£1,000 annually. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.— Last week's Australian mail brought the 
report of Mr. J. Hesketh, chief electrician attached to the Common- 
wealth Postal Department, who was appointed by the Federal 
Government to represent it at the Bt. Louis Congress, and examine 
the recent telegraphic developments in the United States and in 
Europe. Mr. Hesketh writes: ' There is nothing in the American 
quad methods to lead Australia to adopt them, excepting the 
feature of dynamo supply." Further op, the expert recommends 
the adoption in the Commonwealth of the Yetman transmitter. 
Coming to England, Mr. Hesketh writes that in the G.P.O. of Great 
Britain is to be found the foremost telegraphic administration in 
the world. The double-circuit key, which operators in Australia 
say seriously affects their operating, and causes premature break- 
down, is used exclusively in the British service on the double 
current circuit and without any complaint. Mr. Hesketh says he 
does not think the Pollak-Virag system would be suitable to 
Australian conditions, but the Murray page printer is a most pro- 
mising automatic method so far as he has seenit. The inventor 
informed him that it would be about two years before the appli- 
cation of this system to Australian conditions would be advisable. 
Summing up the information gleaned, Mr. Hesketh makes the 
remark: “I regard as largely visionary the idea of using the tele- 
gtaph as a means of transmitting ordinary correspondence. It is 
by no means а new idea, and wherever tried has failed. Even the 
practice of accepting ‘deferred’ messages at a lower rate and 
sending them after the ordinary day's work has been got rid of, has 
been abandoned in places where it has been tried, as New Zealand 
for instance.” Mr. Hesketh recommends telephone lines as feeders 
to the telegraph system, Morse- lines for other purposes, quad or 
duplex lines between busy centres, the Wheatstone automatic 
system for news work or congested traffic, sound reading and type 
writing to be regarded as essential adjuncts in all large offices, and 
telegraph switchboards to be used for regulating local traffic and 
obtaining economy of operating. A special report on wireless tele- 
graphy is made by Mr. Hesketh. He assumes that the maximum 
distance over which communication will be required in Australia for 
some time is between Victoria and Tasmania. In his opinion a 
direct conclusive trial as to plant could be made at a small cost if a 
couple of stations were erected within the Commonwealth. Owing 
to the interference trouble, Mr. Hesketh emphasises the importance 
in introducing any wireless system into Australia of maintaining 
the absolute control of the Postmaster-General. Later on in his 
report, he adds that the opinion of independent engineers is in 
favour of wireless systems only where ordinary telegraphic com- 
munication is impracticable or unusually costly, as, for instance, to 
communicate with ships at sea or islands where the cable is subject 
to rapid deterioration by reason of a bad bottom. He utters a note 
of warning when he says that it is essential that the Postmaster- 
General should be protected against embarassing patent suits, as at the 
present time there is considerable controveray and also litigation on 
the subject of the real inventors of certain principal features or 
pieces of apparatus employed in various systems. 


Bombay Telephones.— At the Bombay Telephone Co.’s 
meeting held at Bombay in March, it was stated that the company 
had concluded arrangements through the Oriental Telephone and 
Electric Co., Ltd., London, for the supply of cables for the first 
instalment of the new underground service, rendered necessary. by 
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the conversion of the existing single lines into metallic circuits as 
required by the now Government license, and bad contracted with 
the Callender’s Cable and Construction Co., Ltd., of London, to lay 
the first section from the Fort to Oolaba on the solid system. 
This work should be completed before next monsoon. 


Canadian Telephones.—A special committee of the 
Canadian House of Commons has lately been considering the 
working of the public telephone systems of Oanada and other 
countries, in regard to the com ve advantages of public and 

vate control. Sir Wm. Mulock, the chairman of the committee, 

outlined a scheme of his own, for bringing the telephone within 
reach of the public through ч dori to be established by the 
local municipalities. If the subject is not exhausted this session 
its inquiry will be continued next year. Mr. Maclean, of Toronto, 
suggested that an expert should be employed to prepare a special 
report on the municipal telephone system of Glasgow, and the 
telephone situation generally in the Old Country. Letters were 
read from certain towns saying that they were thinking of 
establishing municipal telephone systems, but were waiting to see 
what action the Government would take. It was decided by the 
committee to send a series of questions to all telephone companies 
in Canada, the United States and Europe, to ascertain the sub- 
scription rates, the cost and nature of the service, the profits and 
other particulars. The Toronto Corporation has asked the Govern- 
ment to take over the entire service of Canada. 


Cape Town Telegraphs.—In the course of his report 
for the year 1904, Sir Somerset R. French, the Postmaster-General, 
incidentally states:—‘' During the year experiments have been 
made to test the feasibility of instituting and practically 
out, simultaneous telegraphic and telephonic communication upon 
one and the same wire, and it has been found that with suitable 
‘arrangements it is entirely practicable to afford telephonic con- 
nection on single-wire branch lines to effect the purpose in view, 
and to open the same to public use so soon as the demand therefor 
arises.” The total mileage of telegraph lines and wires on 
December 31st, 1904, was:—Lines, 7,966 miles; wires, 30,720 miles ; 
underground cable, 4} miles; aerial cable, 1} miles. 


Lightning and the Telephone.—According to the 
Birmingham Daily Post, an extraordinary occurrence bappened at 
Winchcomb on Sunday afternoon, during the passing over the town 
of avory heavy thunderstorm. The lightning struck and shattered 
an elm tree on the back premises of Mr. J. A. Oakey, builder, then, 
catching on the telephone wires running near, passed into the living 
room of Mr. Oakey. On reaching the instrument, an explosion like 
the firing of a cannon occurred, and the room waa filled with smoke. 
The wires were torn down and melted, and the iostrument and other 
articles were scattered about the room, the wires burning holes in 
everything they came in contact with. The only thing that remained 
intact was the conductor, which should have conveyed the discharge 
to the ground. One of Mr. Oakey’s daughters was passing tbe instru- 
ment at the time, and had a miraculous escape. She met the flame 
and smoke and débris, had several holes burnt in her dress, and one 
hand slightly cut. The rest of the family were in the sitting room at 
the time, or the affair might have been more serious. 


Rosario Telephones.—The South American Journal 
ache the formation of the Oo-operative Telephone Co., of Rosario. 

Pedro Lopes, ex-chief of National Telegraphs, is to be manager. 
recs are shortly to be invited for the supply of the necessary 
mate 


Telegraphists' Grievances.—The annual conference of 
the United Kingdom Postal Clerks’ Association, held at Reading on 
Monday, expressed its “unqualified dissatisfaction with the pro- 
posals of the Postmaster-General respecting the scales of pay to the 
Post Office workers," and pointed out that these concessions, which 
have not been granted spontaneously, are considerably less than the 
recommendations of the Bradford Committee, an inquiry by 
impartial and expert business men, appointed by the Postmaster- 
General himself, and granted only after years of agitation." It 
expressed its dissatisfaction "at the brusbing aside by the Post- 
master-General of the findings of that Committee, and pledged 
iteelf to use every effort to obtain the ameliorative recommendations 
of the Bradford Committee as a minimum concession.” 


Telegtaph Deficit—According to a recent Parlia- 
mentary return, the total receipts from the telegraphic service for the 
year ending March 31st, 1904, were £3,736,114, snd tbe expenditure 
£4,693,897. The deficit forthe year was, therefore, £957,783, as 
compared with £601,711 in the previous year. The total deficiency 
since the purchase of the Telegraphs, now amounts to over 12 
millions sterling. 


The Telephone Purchase.—In the House of Commons 
last week, Lord Stanley stated that he had met the views of members 
who objected to the constitntion of the Select Committee to con- 
sider the Telephone Agreement, and he hoped the matter would not 
be treated as controversial. He was anxious tbat the motion to 
appoint the Committee should be agreed to as soon as possible. 

rd Stanley received a deputation at the Post Office, and inti- 
mated that, although he could not promise any particular individual 
in the employment of the National Telephone Co. that he would be 
taken on the G.P.O. staff, still he could safely promise that the tele- 
phone staff collectively would be employed under the new con- 
ditione. The Government pensions could not commence until the 
telephone employés had actually joined the P.O. service, but those 
telephone employés taken over, would not have to wait ten years 
before the pension started, as was the case when the present Р.О. 
employés entered the service, 


On the recommendation of the Parliamentary Committee, the 
L.C.C. has agreed that the maximum rate fixed by the agreement of, 
1901, between the Postmaster-General and the National Telephone 
Co. should be reduced« that Clause 4 (1) of the new agreement be 
amended so as to make it clear that no addition shall be made to the 
value of items, other than “ plant” of the company's undertaking, in 
respect of compulsory purchase, and that the Parliamentary Com- 
mittee be authorised to endeavour to obtain such further modification 
of the proposed terms of purchase in the interests of the telephone 
users of London, as may be desirable. 


Telegraphic Interruptions and Repairs :— 7 
Castes, INTERRUPTED, REPAIRED, 


Trinidad-Demerara (No.1) .. ee ee ee Aug. 9, 1901 .. eo 
Dominica-Martinique .. oe ee өө oe May 7, 1908 
Bt. Lucia-Martiniq May 7, 1909 ee ee 


Tangi ° oe Jan, 18, 190 .. ee 
Closed раа es ee es Feb. 9, 1904 .. ee 
Port Arthur- ee ee ee ee Mar. 9, 1904 ee ee 
Jamaica-Colon .. ЕА e А Jan. 5, 1905 T 
Martinique-Paramaribo d es T .. April 2, 1908 .. "b 
Pernambuco-Para T oe ES vs .. Apri] 6, 1905 .. April 23 
Meranbam-Ceara.. .. Е i5 ES April 6, 1905 18 
Assab-Massowah .. ке - - April 17, 1906 April 30 
Falmouth- Bilbao.. April 19,1905 .. April 20 
Bathurst-Bissao ee ee oe ee eo ee April 22, 1906 ee 
LANDLINES, 
Puerto-Barrios .. ce ee oe ee ee July 98, 10 oe 
Kertoh-Boutehoum ee ee ee ee „„ Bept. J, 1904 .. 


Bhamo route beyond Tall. ee з e» Jan. 1, 1908 ee 
Newfoundland—all places in the interior .. Feb. 10,1905 .. ee 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Austria.—The Municipal Authorities of Ischl (Tyrol) 
are about to invite tenders for the construction of a central electric 
lighting station in the town. 


Cork.—The Cork Electric Tramways & Lighting Co. 
invites tenders for whitewood casing and capping. See “Ofcial 
Notices” April 21st. 


Dublin.—May 15th. The Dublin Port and Docks Board 


is prepared to receive tenders for an electric generating station. 
Apply to Mr. Jobn P. Griffith, M. Inst. O. E., Bast Wall, Dublin, for 


specifications &c., (deposit £5). 


Edinburgh.—May 8th. .Water-tube boilers for the elec- 
tricity works. Bee “ Official Notices” April 14th. 


France.—May 14th. Tenders are being invited until 
May 14th, by the municipal authorities of Dax (Landes) for the 
concession for the electric lighting of the town during a od of 
35 years. Tenders are to be sent to La Mairie de Dax (Landes), 
whence particulars can be obtained. 


. France.—May 15th. The Governor General of French 
West Africa, at Dakar (Senegal), is inviting tenders for the establish- 
ment of a central electricity station in the town, and for the 
construction of an electric tramway. 


Holland.—May 6th. Tenders are being invited until 
May 6th by the Municipel Authorities of Utrecht, for the supply 
and erection of the overhead conductors required in connection 
with the electric tramway system in Utrecht. 


Hungary.—The town of Debreczen, in Hungary, is 
inviting tenders for the erection of a central electric light and 
power atation. The town has 70,000 inhabitants, 


Johannesburg.—May 7th. Tramway poles, feeder | 


pillare, отегһеай material, telescopic ladaers, motor tower wagon, 
&с. Bee “ Official Notices” March 17th. 


London.—May 16th. The L.C.C. invites tenders for 
the erection and maintenance, for a period of 10 years, of a battery 
of 280 accumulator cells, having capacities of 645 ampere-hours at a 
3-hour discharge rate, and of 450 ampere-hours at a l-hour dis- 
charge rate. See “Official Notices" April 21st. - 


Portsmouth. — May 1st. Tramway stores for the 
Corporation. See “ Official Notices” April 14th. 


Rosario.— July 81st. The Review of the River Plate 
says that one of the alterations in the new electric tramways 
Dm is the date for sending in tenders, which is now to be 

y 315%. | í 


Spain.— May 3rd. Tenders are being invited by the 
Municipal Authorities ofjBaeza (Jaen province) until May 3rd, for 
the concession for the electric lighting of the town during a period 
of 10 years. Particulars may be obtained from, aud tenders are 
to be sent to, El Secretario del Ayuntamiento de Baeza (Jaen). 


Warrington.—May 13th Condensing plant for the 
electricity works. See Official Notices” to-day. 


(Continued on page 695.) 
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THE BIRMINGHAM AND MIDLAND TRAMWAYS, 


THE Birmingham and Midland Tramways and Light Rail- 
ways comprise an extensive network of routes lying round 
the city of Birmingham, and connecting up the latter to 


West Bromwich, Wednesbury, Wolverhampton, Dudley and 


Stourbridge. These 
lines are owned by 
the Birmingham 
and Midland Tram- 
ways, Ltd., the City 
of Birmingham 
Tramways Co., 
Wolverhampton 
District Tramways 
Co., and the South 
Staffordshire Tram- 
ways (Lessee) Co., 
and are controlled 
by the Birmingham 
and Midland Tram- 
ways Joint Com- 
mittee, the total 
route length being 
114 miles, 


Fic. l.—BSMETHWICK POWER STATION AND OFFICES. 


route being double-track for about half. the disano, and 
single-track with turnouts over the remainder. · 


Branch lines are situated inside Birmingham, traversing 


Heath Street to the Smethwick boundary, this line being 


single - track with 
turnouts, and in 
Cranford Street, 
Smethwick, where 
double-track is laid; 
from Windmill 
Lane, in Smeth- 
wick, to the Har- 
borne boundar y 
(double-track), and 
a loop-lineof single- 
track with turnout, 
running from West 
Smethwick through 
West Bromwich 
and rejoining the 
main route in the 
Market Square, 
Oldbury. 


(Ета. 2.—1mTEBIOB оғ Exame Hoven: TRACTION GENERATORS, BALANOBRS, ÉXOITEBRS, &C. 


The-present article deals with the electrification of the 
11:8 route miles comprising the Birmingham and Midland 
Tramways, Ltd., fig. 8, which start in the city:of Birmingham, 
near ‘the municipal! buildings, and extend through Smeth- 
wick, Oldbury and Rowley Regis into Dudley; the 


The permanent way inside the Birmingham area is laid 
with rails weighing 102 Ib. per yd., this work having been 
carried out to the specification and under the supervision of 
the city engineer. 

The two new routes in Cranford Street and in the 
F 
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Bearwood and Waterloo Roads were laid with 96-lb. rails, gauge, and outside, No. 0 A.W.G. Оп account of the heavier 
the contractor being Mr. George Law, and the work on the traffic in the busy routes from the municipal boundary to 


remaining portions 
was carried out by 
the Tramways Co. 
itself, under Ше 
supervision of Mr. 
В. W. Cramp. 

Inside the Bir- 
mingham area the 
overhead equipment 
has been carried out 
with . bracket - arm 
construction, taper 
poles supplied by 
Messrs. James 
Russell & Co. being 
used on each side 
of the main route, 
with occasional 
span wires, however, 
at very wide points, 
and centre poles in 
the vicinity of the 
Free Library in 
Dudley Road. On 
the Heath Street 
route, side poles on 
one side only are 
used, except at loops 
and crossings, where 
poles and bracket 
arms are placed on 
both sides of the 
street. 

Outside the city 
span wire con- 
struction is chiefly 
used, with bracket 
armsin the narrower 
Streets, and there 
the steel poles are 


Windmill Lane, the 
feeding points are 
mile apart; out- 
side this area they 
are 4 mile apart. 
Standard B. E. T. 
feeder pillars are 
used on the routes 
outside the city, and 
pillars of Mesers, 
Callender's make on 
the city lines. 

The old steam саг 
depot at West 
Smethwick has been 
added to and partly 
rebuilt to provide 
accommodation for 
an increased nunaber 
of electric cars, the 
site being suffi- 
ciently large to 
permit of a further 
extension of the 
buildings, which 
would make the 
holding capacity of 
the shed, 100 cars. 
А view of the 
shed, including the 
old water tower, 
used for supplying 
the superseded 
steam cars, is shown 
in fig. 7. 

The cars, of 
which some 70 are 
on order, are made 
by the Brush Elec- 
trical Engineering 


Fig. 4.—IxTERIOB or ExarNE HOUSE: Bausn-B.T.H. TuREE-PHiíSE PLANT IN FOREGROUND. 


in three sections, and were supplied by Messrs. Spencers, Co., at Loughborough, and 42 have already been delivered. 
of Wednesbury. The trolley wire inside the city is No. 00 Eighteen of these are fitted with standard Brush tracks, 
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and 22 with Lycett and Conaty radial trucks. The wheel 
base of the Brush trucks is 6 ft. 6 in., and of the radial 
trucks 8 ft. 6 in. The bodies are 16 ft. long, and the total 
length between buffers is 28 ft.; they have a seating capacity 
of 22 inside, and 26 outside. Twelve of the cars have been 


fitted with Bellamy top-deck covers supplied by Mesars. 


Fig. 5.—VrEw INSIDE BOILER HOUSE. 


Dick, Kerr & Co., and on these cars Blackwell trolley bases 
are in use, but the open cars have been fitted with Brecknell, 
Munro & Rogers’ standards. On ali the cars, Rowland's 
swivelling trolley heads, supplied by Messrs. Milnes, Voss and 
Co., are used. 

The life-guards are of the Brush trigger type, and to 
enable the guard to work efficiently, folding steps are fitted 
to all the cars. 

The equipment 
consists of Brush B 
1,002 motors rated 
at 33 B.H.P., and the 
controllers are of the 
В.Т.-Н. B 18 type. 

A certain number 
of the cars are also 
equipped with the 
Raworth regenerative 
system of control, 
with which our 
readers are familiar. 

The power station, 
an outside view of 
which is shown in 
fig. 1, is situated 
in Downing Street, 
Smethwick, on the 
banks of the Birm- 
ingham Canal. It 
is designed to supply 
not only the tram- 
way routes men- 
tioned, but also the 
Smethwick area, with 
energy for power and 
lighting; the com- 
pany owning the pro- 
visional order for this 
district. We may 
here mention that 
in the immediate 


, 


ү 


| 1) ( 
її ИД) 
н N | 


ША 


and, as the company has arranged a very business-like power 


tariff, ranging from 1°82d. to 86d. per H. p.-hour, with vary- 
ing load factors, the prospects in this direction appear very 
promising. 

The tramway routes are supplied through rotary converter 
sub-stations situated at Oldbury and Springhill (Bir- 
mingham), these being 4 and 8 miles distant 
from the power station respectively, the 
routes in the immediate vicinity being 
supplied direct at low-pressure from the 
power station. 

The power station buildings are con- 
structed of steel and brickwork, the latter 
being of local bricks, relieved with rubbed 
and gauged arches. 

The dimensions of the main buildings 
are as follows :—Engine house, 152 ft. long 
x 45 ft. wide, 47 ft. 6 in. high; boiler 
house, 152 ft. long x 50 ft. wide, 40 ft. 
high. 

The boiler house roof and the width of 
the building are only temporary, as the 
engineer's original design was for a build- 
ing sufficiently wide to take two rows of 
boilers with a central stokehole between. 
The coal storage was arranged on the floor 
above the pump room, from which the 
coal would be delivered through shoots 
into the hoppers of the chain grate stokers 
below; this arrangement, however, was 
abandoned on the score of economy, but 
will have to be reverted to in the event of 
any considerable demand arising for energy 
from the station, 

In the station buildings are also pump rooms, repair shops, 
engineers’ offices, bath rooms, lavatories, workmen’s mess 
rooms, stores, &c. 

The manager's and general offices are in a handsome 
detached building fronting on to Downing Street, and 
equipped with modern conveniences, 

The whole of the building work has been carried 
out by Messrs. Gowing & Ingram, contractors, of 


dents WP 
AAT 


c Ss 
~ 5 — 

m+ 
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Fic. 6.—DIRECT CURRENT TRACTION AND LIGHTING SWITCHBOARD. 


vicinity of the power station are situated many large 
industries, including such well-known firms as Tangyes; 
Averys; Guest, Keen & Nettlefolds; Evered & Co.; 
Birmingham Patent Iron & Brass Tube Oo.; Allen, 
Everett & Sons; the Patent Rivet Co., &c., certain of whom 
are negotiating for large power supplies at the present time, 


Birmingham, to plans and specifications prepared by Mr. 
M. H. Graham, architect, of Newcastle-on-Tyne. 

The same contractors were responsible for the transforming 
sub-stations, and these also are of plain hand-picked local 
bricks in cement mortar, but lined throughout with white and 
buff-coloured glazed bricks, with a dado border in chocolate. 
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The steam-raising plant consiste of five Babcock & Wilcox tank, through a Kennedy water meter and pumping via 
water - tube boilers, fig. 5, constructed for a working pressure either of two Rankine feed water filters and the economiser 
of 160 lb. per sq. in. and capable of evaporating 14,000 lb. to the boilers or direct to the boilers if the economiser 

| should be shut down. 
| An alternative water supply is provided 
from the South Staffordshire Water Co.'s 
mains. 

The steam and feed piping is of mild 
steel, supplied by Mesars. John Spencer, Ltd., 
of Wednesbury, and was erected by the 
tramways company’s staff; it is covered 
with blue asbestos supplied by the Cape 
Asbestos Co. 

The exhaust pipes, which are of cast-iron, 
are liberally fitted with expansion joints. 

In the engine house, which is spanned by 
a 20-ton Vaughan travelling crane, there 
are installed six generating seta; three 
500-Kw. three-crank triple-expansion self- 
lubricating engines, running at а speed 
of 800 r.p.m., the diameter of the cylinders 
being 154, 23 and 35 in., with 15 in. 
stroke, and three three-crank compound 
engines, each of 300-Kw. capacity, with 
one high-pressure and two low-pressure 


Fic. 7.—Oan ЮОврот: West SMETHWICK. cylinders, of 164, 23 and 23 in. 

| | diameter x 10 in. stroke, direct coupled 

of water per hour ; to B.T.H. three- 
each: boiler having | — — phase alternators 
8,580 sq. ft. of | and Brush p.c. gene- 
heating surface. |. - ovg e | TBtors respectively. 
They are fitted with | SOT The engines are 
the same firm's ) fitted with gover- 


nors of the inertia 
shaft type, guaran- 


chain grate stokers 
and internal super- 


heaters—the steam ve teed to control the 
being superheated RN ‚ {> o. speed within a 
150? F. | Y A 2. 1, variation of not 

The line shaft for | ойо. I " | — ' de . more than 3j per 
working the mecba- | oppure ETHWIGR e. | . cent. from full load 
nical  stokers ів | P OUT R | to no load. 


driven through 
worm gearing by a 
15-H.P. motor, 


Both engines and 
z generators are 
specified to be 


placed on the pump · (\ capable of , with- 
room floor. 5 es standing an over- 
A main flue runs ni load of 25 per cent. 


the length of the 
boiler house, under 
the boilers and 


~| for half an hour, 
and 50 per cent. 
. momentarily, over 


pump room to the 2 *— — and above the 
chimney ; the latter Fig. 8.—THE BinMwtNGHaM AND MipLAND Tramways AND LiGHT RAILWAYS. normal rating. 
is of steel, 120 ft. . Ths steam боп 


high and 11 ft. in diameter ; it stands on a 
concrete foundation 84 ft. sq. and 14 ft. 
deep, and is lined with firebrick for 75 ft. 

A Green economiser of 256 tubes is 
arranged in the main flue beneath the pump 
room, the scrapers being operated by a 
3-H.P. Brush motor. 

Good slack coal is the fael used, the 
price of. which, delivered into the bunkers, 
is 68. 8d. per ton. 

For the water supply, feed and storage 
tanks are provided in the pump room, 
fig. 9, supplied from a well 180 ft. deep, 
by compressed air lifts, the compressor 
being by the Worthington Pump Co., 
electrically-driven from a British Thomson- 
Houston motor. The water is passed 
through а purifying plant supplied by 
Messrs. Harris & Anderson, which also is 
installed in the pump room, together with 
three feed pumps, two of them being 
supplied by Messrs. J. & G. Weir, with 
с а 1 Fic. a Hovas.: ViEW,OF Pump) Room. 
variable-stroke motor-driven pump of 


Mesers, Mather & Platt's make, has a capacity of 6,000 gals. sumption per 1. H. P.-hout: for the 500-Kw. aeta, with 150 lb. 


per hour. "E | steam pressure, 100? F. superheat at the stop-valve, and 
The feed piping is arranged for drawing from the feed 26 in. vacuum, was specified not to exceed 14] lb. on 


——-—-++---—-:-—-—-—-—-—-—-—-—-—_—_—-—-—:Е:————-: : : SS SSS 
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500 -K. output, 134 with 450 Kw., and 15 Ib. with 225 KW. ; 
the mechanical efficiencies of the engines under these 
conditions being respectively 91, 90 and 84 per cent. 

For the 300-Kw. sete, the steam consumption per I. H. P. 
hour at the same pressure, vacuum and superheat as pre- 
viously, was specified not to exceed 15 lb. at 800 Kw. out- 
put, or 164 lb. at 225 Kw., the mechanical efficiencies of 
the engine, under these conditions, being respectively 91 
and 84 per cent. 

These conditions were satisfactorily met on test at the 
Brush Electrical Engineering Co.'s works at Loughborough, 
where the engines were built. 

The alternators were supplied by the British Thomson- 
Houston Co., of Rugby, and are of the revolving field type, 
each of 500 Kw. capacity, generating three-phase current 
at 25 cycles and at 5,000 to 5,500 volts, while the three direct- 
current generators are eight-polar machines of 300 kw. 
nominal capacity, running at a speed of 375 r.p.m., and were 
made by the Brush Electrical Engineering Co.  - 

(To be concluded.) 


CONTRACTS OPEN AND CLOSED. 
(Continued from page 690.) 


OLOSED. 


Barnsley.—The Т.С. has accepted the tender of Messrs. 
Arnold & Co. for the supply of а boiler and mechanical stokers to 
the electricity works, at £789 105. 


Bedwellty.—The B.G. has accepted the tender of Messrs. 
Edwards & „ Of Bristol, for the supply of electrical 
generating and storage plant for the Workhouse. 


Cardiff.—Messrs. Edwards & Armstrong, of Bristol, 
have secured the contract for installing 3,000 electric lights and 100 
inter-communication telephones at the new Town Hall and Law 
Courts at Cardiff. | | 


Doncaster.—The Electricity Committee has accepted 


the tender of Messrs. Belliss & Morcom for the supply of an engine, 
and that of Messrs. Babcock & Wilcox for a boiler, complete with 
chain-grate stoker and superheater. 


Hammersmith.—The В.О. has received the following 
tenders :— 


BoiLER FLUES AND ECONOMISER. 


Flues Economiser 
and forced and 

J. Howden & Co. (accepted for flues and draught. settings. 

forced draught apparatus) .. ne ,228 £540 
E. Green & Bons (accepted for econo- 

miser) ee ° M oe oe on 1,260 500 
А. Lowoock, Ltd.  .. V 1,260 528 
Pollock, MoNab & Highgate 1,280 875 
J. Spencer & Co. s và 1,282 525 
Rosser & Russell 992 5 a А 1,324 520 
Davey, Paxman & Co. Ф * @e ө» 1, 48 жт 
J. Carter & Co. es ee т 1,245 


For the piping section there were 16 tenders, and that of Messrs. 
Aiton & Oo. was acoepted, at £1,393. ` 


Hick Ахр Low PRESSURE WATER VALVES, 


J. E. & 8. Spencer ,. x ju «5 i5 .. £065 9 6 
G. M. Mar ant eec" ee ee ee ee ee 721 8 6 

J. E. & B. Spencer Р ee - e .. 182 0 0 
Templer 4 Ranoe .. e as еж ee i 7 0 : 
| U 758 0 0 

Hill, Mason & Co. | 51 о 

Д | 590 0 0 
Aiton & Co. (accepted) .. 50 os . 76816 0 
Baboock & Wilcox oe oe ee ee oe ee 840 12 6 
Rosser & Russell T V 228 M . 855 0 6 
Davey, Paxman & Co. ix s sa = ,. 8800 0 
W ington Pump Co. ве ee ee oe ee 891 11 6 


FRED-WATER HEATERS. 


Pollock, MoNab & Highgate ..  .. a vs .. £220 
Baker's Patent Appliances, Ltd. .. oe ae .. 880 
I. Store & Co. ee ee ee ee ae ee @e 360 

t & Co. ee ee ee ee ee ee ee 448 
G. M. archant ee ee ee ee ee ee е6 447 
J. E. & S. Spencer ЕЈ ee ee ee ee ee 416 


J. E. & 8. Spencer es id se T T .. 456 16 
Worthington Pump Oo. (accepted for one ** Webster," 
at £234) | 468 0 


W. Boby & Co. (accepted for one Chevalet-Boby 

Heater % Detartariser,”’ at £248) ee ee oe 486 0 
Rosser & Russell .. Misc Pied ee as - ,. 587 0 
Paterson Engineering Co. e" oe 9 . 575 0 
Lawrence Patent Water Softener Co. РИ "n 0 
Sir Hiram Maxim Electrical Engineering Co., Ltd. .. 975 0 


The tender of G. & J. Weir for two feed water pumps, at £108 
each, has been accepted, also that of the Universal Electrical 
Oo, for the annual supply of arc lamp acoossorios, 


Gillingham (Kent).—The Education Committee has 
accepted the tender of Mr. W. Parker, of Gillingham, for installing 
the electric light at the Napier Road School, at.£95. There were 
six tenders, the highest being £295. | 


Glasgow.— Ihe Stores Committee of the Corporation 
Tramways has recommended for acceptance the tender of the 
Scottish Vacuum Cleaner Co., Ltd., for а dust extractor for elec- 
trical plant. 


Hanley.—The T.C. has accepted the tender of Mr. G. 
Saxon, of the Openshaw Encineering Works, Manchester, for the 
repairs to the engines at the Electricity Works, at £227. 


Hull.—The Corporation Telephone Committee has 
accepted the tender of the Electrical Co , Ltd., of London, for the 
supply of cables, at £3,374. 


Johannesburg.— The Tramways and Lighting Com- 
mittee has recommended the acceptance of the tender of Messrs. 
Dick, Kerr & Oo., Ltd., for 100 electric cars, two watering carts, &c., 
at £65,693, plus £16,624 for transit charges. Twenty cars are to be 
provided with canopies, at £127 extra per car. The Committee has 


also recommended the acceptance of the tender of Mr. E. Stein, to 


erect generating station and offices, at £42,062. 


London.—The London County Council has accepted the 
tender of Messis, Ward Bros, amounting to £130, for the wiring and 
fittings at Rotherhithe fire brigade station. Other contracts which 
have recently been decided are as follows :— 


EidHT Inpuction Motor-GeNERATORS FOR SUB-STATIONS. 


Bruce Peebles & Co., Ltd. (not to specification) £12,800 0 
Electrical Co., Ltd. (not in order) rs ae . 14,364 0 
Dick, Kerr & Co., Ltd. (acoepted) de T es 14,747 10 
Do. (alternative) .. 18,660 0 

Electric Construction Co., Ltd, .. " $^ . 14,940 0 
General Electric Co., Ltd... "n ii . 16,491 0 
Brush Electrical Engineering Co., Ltd. 15,590 0 
British Westinghouse Co., Ltd, .. ae ©» 16,329 0 
Do. (alternative) 15,917 0 

Phcenix Dynamo Manufacturing Co., Ltd. 17,187 0 
Siemens Bros. & Co., Ltd. - A 17,115 15 
о. (alternative) 15,986 15 

British Thomson-Houston Co., Ltd.. se .. 17,984 0 
British Electric Plant Co., Ltd. .. a 22 à 18,728 0 
Johnson & Phillips .. ? 19,817 0 


Low-TEnsion CABLES FOR GREENWICH STATION. 


W. F. Dennis & Co. T A Uh, UN E . . 42,51 8 6 
Johnson & Phillips (not to specification) .. ee 2., 214 13 1 
Western Electric Co. (accepted) .. s 2,9282 4 9 
British Insulated & Helsby Cables, Ltd. . ee 2,438 17 6 
Bt. Helens Cable Co., Ltd. is 5 T .. 2,146 11 8 
Biemens Bros. & Co., Ltd. ye m vs .. 2,465 8 7 
W. T. Glover & Co., Ltd. Vs - “ә 9,523 11 9 
W. Т. Henley's Telegraph Works Co., Ltd. 2.558 10 O0 
Callender's Cable & Construction Co., Ltd. .. 2,595 1 0 
Edison & Swan United Electric Light Co. .. 2,100 8 10 


Wintna MATERIAL FOR GREENWICH STATION, 


Conduite & Fittings, Ltd., London (accepted) .. £1,407 0 0 
General Electric Co., Ltd. = 6 “+ ee 1,118 18 11 
Armorduct Manufacturing Co., Ltd... " РТА 9 
Edison & Swan United Electrio Light Co., Ltd. .. 

William McGeoch & Co., Ltd. sx "m .. 1480 0 9 
Simplex Steel Conduit Co., Ltd. T Vs .. 1,697 11 11 
Veritys, Ltd., London (incomplete) eo .. 4,144 4 0 


Bix tenders have also been considered for the supply of lamps 
for the Stores Committee and for the tramoars, that of the General 
Electric Oo., at £662 10s., being accepted. 


FORTHOOMING EVENTS. 


Monday, May 1st.—At 5 p.m. Royal Institution. Annual Meeting. 
Thursday, May 4th.—At 5 p.m. Royal Institution. Flame,“ by Prof. Sir J. 
Dewar. (Lecture I.) 
At e 7 and Mechanical Engineers’ Society. Annual General 
eeting. 
At 8 p.m. Institution of Electrical Engineers, at Society of Arts. Re- 
discussion on Mr. А. M. Taylor's paper, on Stand-by Charges and 
Motor Load Development," read before the Birmingham Section in 
December last. 
At8 p.m. Chemical Society Meeting. 
Friday, May 5th.—A£8 p.m. Junior Institution of Engineers. Mr. J. N. Boot, 
on“ Condensing Plant.“ 
Saturday, May 6th.—At 8 p.m. Electrical Engineers R. E. (Vols.). Last Concert 
' 9, the Season, at Caxton Hall. Col. К. E. B. Crompton, C.B., in the 
chair. 


THE ELECTRICAL ENGINEERS R.E. (VOLS). 


Tux following orders have been issued for next week :— 


Monday, May 1st.—' A" Company. Recruits’ Drill, 6 p.m. Drill Order Parado 
at 7 p.m. Technical Instruction, 8 рш. 

Tuesday, May 2nd.—"B" Company. Instructional Drill, 7 p.m. Technical 
Instruction, 8 p.m. Medical Inspection for Recruits and Special Service 
Section, 7 p.m. 

Wednesday, May 8rd.—Adjutant’s Drill at Millbank Barracks. 
Headquarters, 7 p.m. Drill order. : 

Thursday, May 4th.—'" О” Company. Company Drill. Parade at Headquarters, 
7.45 p.m. Rifles and side arms. Plain clothes. 

Friday, May bth.—''D" Company. Recruits’ Drill, 6 p.m. Drill Order Parade 
at7p.m. Technical Instruction, 8 p.m. 

Saturday, May 6th.—Bohem ian Concert at Caxton Hall," 8 p.m. 

J. J. Е. O'8gavGH NEssy, Captain E.E, 
For O. O. H. HU. R. E. (V, 


Parade at 
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NOTES. 


Incorporated Municipal Electrical Association.— 
The Tenth Annual Convention of this Aesociation is to be held at 
Edinburgh and Glasgow, from June 27th to 30th, 1905. The Asso- 
ciation headquarters will be at the North British Railway Hotel, 
Princes Street, Edinburgh. The following is & preliminary pro- 
gramme of the meeting :— 


First day, Tuesday, June 27th, Edinburgh. 
Morning— Presidential address, Reading and discussion of papers. 
Afternoon — Visits to electricity works. 
Evening—Reception by the Lord Provost, Magistrates and Council. 
Second day, Wednesday, June 28th, Glasgow. 4 
Morning—Reading and discussion of papers. . 
Afternoon—Visits to electricity and other works. 
Third day, Thursday, June 29th, Edinburgh. 
Morning—Reading and discussion of papers. 
Evening— Members’ annual dinner, 
Fourth day, Friday, June 30th, Edinburgh. 


Morning—Annual general business meeting (members only). 


The following are rome of the subjects to be discussed during the 
Convention :—1. Load factor—its effect upon an electricity station ; 
9. Street lighting; 3. Extensions to outlying areas; 4. Free wiring 
and supply on the prepayment system; 5. Allocation of costs; 
6. The supply of electricity in industrial areas, from a municipal 
point of view. All communications should be addressed to the 
Secretary, Mr. O. McArthur Butler, Staple Inn Buildings, Holborn, 
London, W.O. 


Institution Notes and Lectures.—Before the last 


meeting of the Ipswich Engineering Society, Mr. R. Marrack read 


a paper on “ Losses in Factory Power Practice.” 

The Council of the Institution of Civil Engineers has made the 
following awards for. papers read and discuesed before the Institu- 
tion during the past session :—Telford Gold Medals to Lord Brassey, 
K.C.B., and Mr. C. S. R. Palmer; a George Stephenson Gold Medal 
to Mr. Lyonel E. Clark; a Watt Gold Medal to Mr. J. F. C. Snell ; 
Telford Premiums to Messrs. L. Е. Vernon-Hsrcourt, M.A, R. W. 
Allen and Wm. Marriott; a Crampton Prize to Mr. A. Wood-Hill ; 
and the Manby Premium. to Mr. E. D. Pain. The presentation of 
these awards, together with those for papers which have not been 
subject to discussion and will be announced later, will take place at 
the inaugural meeting of next session. 

At the annual meeting of the Institution of Civil Engineers, held 
on Tuesday last week, Sir Guilford Molesworth, K. C. I. H., President, 
in the chair, the result. of the ballot for the election of officera was 
declared as follows:—President, Sir Alexander Binnie; Vice- 
Presidente, Dr. Alexander B. W. Kennedy, Mr. W. R. Galbraith, 
Mr. William Matthews, C.M.G., and Sir Leader Williams; other 
members of Council. Col. W. P. Anderson (Ottawa, Canada), Mr. N. 
Napier Bell (New Zealand), Mr. B. Hall Blyth, M.A. (Edinburgh), 
Mr. О. A. Brereton, Mr. В. Elliott-Cooper, Col. R. E. B. Crompton, 
O.B., Mr. W. J. Cudworth (York), Dr. G. F. Deacon, Dr. F. Elgar, 
Mr. Maurice Fitzmaurice, C.M.G., Mr. R. A. Hadfield (Sheffield), 
Mr. G. H. Hill, Mr. С. W. Hodson, C.S.I., Mr. J. C. Inglis, Mr. G. R. 
Jebb, Sir William Thomas Lewis (Aberdare), Mr. A. G. Lyster 
(Liverpool), Sir Charles Metcalfe (Oape Town), Sir Andrew Noble, 
K.C.B. (Newcastls-on-Tyne), the Hon. Charles A. Parsons, О.В. 
(Wylam-on-Tyne), Mr. A. Ross, Mr. A. Biemens, Mr. John Strain 
(Glasgow), Sir John I. Thornycroft, Prof. W. C. Unwin, B.Bc., and 
Mr. A. F. Yarrow. 

A visit of members of the Ragby Engineering Society to the 
power station of the London Underground Electric Railways Co., 
at Lot’s Road, Chelsea, has been arranged for Saturday afternoon, 
May 20th. Members bave to hand in their names to the secretaries 
before May 6th. | 


Appointments Vacant.—The London County Couneil 
is wanting a resident engineer (£8) and sn assistant resident 
engineer (£5) for temporary appointments connected with the 
tramways branch of the Tramways Department ; borough electrical 
engineer and tramway manager for Southend (£400); man 
experienced in overhead line work and car erection, for Lancaster 
Corporation (£2);. shift engineer for Sheffield tramways power 
station (£130). 


Gas.—A gas explosion occurred at Birmingham on 21st 
inst. and blew out the front of a bedstead factory, the entire 
four floors also collapsing in consequence. Four persons were 
more or less seriously injured. An escape from the 3-in. main 
supplying the gas engines was the cause. 

- On Wednesday morning a serious gas explosion occurred at 
Lavender Hill, Battersea, leakage from a chandelier being the 
cause. Two persons were injured, one seriously. 


British Motor-Boat Club.— Admiral Sir William 
Kennedy, K.C.B., Commodore of the British Motor-Boat Club, 
will be in command, for him, of а novel fleet of versels on May 
6th, on the occasion of the opening meeting'of the club at Kingston- 
on-Thames. The fleet of motor-launches will take а run up and 
down the river about 4 p.m., returning to the Sun Hotel, Kingston- 
on-Thames, in time for dinner. This club is arranging races for 
motor-boats at all the important regattas round the coast, and, 
where possible, on the rivers. Headquarters have been fixed up 
at the Craven Hotel, Craven Street, Strand, where the club will 
move on May Ist, 


Precautions against Fire on Underground Rail- 
ways.—The Fire Brigade Committee of the L. O. O. recently reported 
that an arrangement had been arrived at with the Board of Trade 
in regard to the procedure to be adopted for dealing with com- 
munications to and from promoters in respect of fire extinguishi 
appliances on underground electric railways. It had been күн 
that when the promoters had obtained Parliamentary powers the 
Board would serve upon them its requirements as regards fire — 
precautions, and also the minimum requirements suggested by the 
County Council The Board would also call upon the pro- 
moters to furnish the Council with plans in duplicate of the 
railways and stations (sbove and below ground), showing 
the fire hydrants and other fire appliances proposed to 
be provided. On receiving the plans the Committee in- 
tended to obtain reporte from the chief officer, and its decisions 
and any other requirements thought necessary would be com- 
municated to the Board, which would then deal with the promoters 
in each case. A final expression of opinion as to the sufficiency of 
fire appliances would, of course, not be given by the chief officer 
or the Council until the completion of the railways. When rail- 
ways constructed in accordance with the Board's requirements were 
finished, and the fire appliances were actually installed, the chief 
officer would inspect them, and submit his opinion to the Com- 
mittee, and a copy would be forwarded to the Board of Trade. 
The Committee bad agreed that inquiries on the subject of fire 
appliances might be addressed by promoters to the County Council, 
and the latter would reply to such of those inquiries as raised 
questions respecting the interpretation or explanation of the 
requirements. | . 

The Council postponed formally a proposal to expend £5,513 on 
the construction of a short length of overhead trolley line along the 
Archway Road to the county boundary at Highgate Archway. It 
was proposed to lease the lines to the Metropolitan Hlectrio Tram- 
ways Oo. for a period of three years at a rent of £1,500 for the first 
year, £2,000 for the second, and £2,500 for the third year, the com- 
pany to provide the rolling stock and power. 


Municipal Contracting.—At a meeting of the She 
Board of Guardians on April 19th, a letter a read po: 
Secretary of the Sheffield Electrical Contractors’ Association asking 
for the list of firms who had tendered for the electric light mains at 
the hospital and the prices quoted, as he had reason to believe that 
the Sheffield Corporation E.D. Department, whose tender at 
£72 10s. had been accepted, had tendered below cost price. The 
Board declined to acoede to the request. 


Telephone Exchange Fire. —At the resumpti 

А ion of the 
inquiry last week, Mr. C. B. Olay gave further 92 to the 
effect that no user of the company’s telephone service had been 
injured by lightning. Signalman Doyle, of the District Railway 


Oo., said that at 1.39 a.m. on February 8th he saw a bright arc on the 


up line, which burned for about 10 minutes, and at 2 a.m. a simi 
thing occurred on the down line. Mr. Bennett said the telephone 
cables should beat a distance from the power cables, and should not 
be in iron troughs. Protecting devices should be provided at all 
ee е on all 5 premises. 
r. Gaine, general manager of the National Tel 

described the roundabout procedure necessary to get а 
cation with the Fire Brigade, and Lieut. Sladen said he thought 
the latter knew its own business best. Lieut.-Ool. Fox, chief of the 
Sslvage Corps, objected to the use of heavy derricks, which he 
regarded as dangerous to the public, as well as overhead wires. 

The Coroner then summed up, and submitted nine questions to 
the jury, whose verdict was to the following effect: — The fire - 
was caused by a powerfal electric current derived from the charged 
conductor rail of the District Railway, but whether due to accident 
or negligence was not shown, Telephone cables laid near high- 
pressure cables should be effectually protected. The contact of a 
telephone wire with a high-pressure conductor was not likely to be 
productive of danger of fire in subscribers’ houses, or shock to 
operators or subscribers, when properly protected in both cases. 
The construction of the test room was unsatisfactory, and a greater 
use of non-combustible material and modern safety devices in all 
exchanges was desirable. Special powers were required to regulate 
all structural and other matters connected with the telephone 
service, but no Government irquiry into telephone risks and needs 
was necessary. Finally, the Oxford Court premises were not 
satisfactorily provided with means of escape from fire. 


- 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and ratlway officials; to keep readers of the 
ELEOTBRICAL REVIEW posted as to their movements. 


Central Station Engineers.—The Carlisle T.C. has, 
by 18 votes to 15, adopted the recommendation of the Electricity 
Committee to increase the salary of Mr. BCURFIELD, deputy electrical 
engineer, from £150 to £175 per annum. E 
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The Lighting Committee of the Brighton T.C. has recommended 
the appointment of Mr. CHRISTIE as engineer and manager of the 
electricity works in succession to Mr. Arthur Wright. 

In consequence of the resignation of Mr. J. C. Elvy, his assistant, 
Mr. В. F. WrispETT, has been appointed superintendent of the 
meter department at Ilford. Previous to this he was on the staff of 
Westminster Electric Supply Co.'s meter department. 


Tramway Officials.—In view of his retirement on the 
90th inst., as engineer and general manager of the Brighton Corpora- 
tion Tramways, to take up the position as general manager to the 
Hastings and District Tramways Co, Mr. T. В. Ноггтрлт 
was the recipient on the 23rd inst. of a handsome silver bowl. The 
presentation took place at the Tramways Depót. Although naturally 
handicapped by heavy gradients existing on every route save one, 
the Brighton system has been singularly free from accidents. The 

tation proceedings above referred to were marked by the 
utmost enthusiasm and unanimity. 

BarLIB Paton, of Glasgow, has been made the recipient of a 
number of public presentations in connection with his work in the 
Town Council. Не is well known in the electric tramways world 
as the late permanent chairman of the Glasgow Tramways, & posi- 
tion be occupied since the Corporation took over the system along 
with Mr. John Young, now of London; he superintended the con- 
version of the cars from horse to electric traction, and at the last 
municipal election he lost his seat on the Town Council. 


General.—The Electricity Sub-Committee of the Glasgow 
T.C. recommend that the salary of Mr. R. В. Macoatt, chief clerk, 
who has been 31 years in the service of the Corporation, be increased 
from £275 per annum to £325, and the salary of Mr. W. Т. 
CaLDEBWOOD, chief draughtsman, who has been about nine years 
in the Corporation service, be increased by £50 to £300. 

The Council of the City ‘and Guilds of London Institute bave 
conferred the Fellowship of the Institute on Mr. H. Сес, Воотн, 
in recognition of the original and valuable engineering work which 
he has done since he gained his diploma of Associate of the City 
and Guilds Enstitute in 1892. 

We are asked to state that Mr. H. M. Наввтв, director of Harris, 
Lee & Co., Ltd., of Johannesburg, will be in London at the begin- 
ning of next month, and can be seen by appointment at the offices 
of the company in 165, Queen Victoria Street. E.C. 


Mr. J. F. Porxrzn has resigned his position as a traveller for 


the Supply Department, London, of the British Thomeon-Houston 
Co. He bas established the firm of Poynter and Sons at 52, Queen 
Victoria Street, E.C., as electrical factors and agents, and requires 
price lists and terms from manufacturers of motors, fansland arc 
lamps, &c. 

Owing to increased business, the Reason Manufacturing Co., 
Ltd., have appointed Mr. F. Bagnes Spencer, M. I. E. E. (late sales 
manager to Meesrs. Ferranti, Ltd.) as contract manager. Mr. 
Spencer is shortly to visit the United States, and he will take up 
his new appointment about the beginning of June. 

Мг. A. L. GRAHAM, Assoc. M. Inst. OC. E., A. M. I. E. E., engineer to 
Messrs. Thermit, Ltd., London, was married at St. James’ Church, 
West Hampstead, on the 19th inst., to Audray Margheurita, eldest 
daughter of Mrs. Arthur Greig. 

On April 26th at York, Mr. C. F. Macknzss, of the Allgemeine 
Electrical Co.'s foreign department in London, was married to Miss 
Marion Raimes. 


NEW COMPANIES REGISTERED. 


Wandsworth Electrical Manufacturing Co., Ltd. (84,301). 
—This company was registered on April 17th, with a capital of £4,000 in £1 
shares, to acquire the business of electrical manufacturers carried on by E. T. 
Davies, A. Reynolds, F. J. Ritchie, A. B. Smith, M. H. Galsworthy and 8. 8. 
Galsworthy, trading at 9, 8t. Paul's Square, Birmingham, as the Wandsworth 
Electrica] Manufacturing Co., and to on tbe business of art metal 
workers, manufacturers of and dealers in all kinds of electrical fittings 
abd accessories, electricians, engineers, suppliers of electricity for light, heat, 
motive power and other purposes, &c. The first subscribers (each with one 
share) are:—E. T. Davies, Yewdale, Western Road, Wylde, Birmingham, 
manufacturer; F, J. Ritchie, 67, Ivor Road, Sparkhill, Birmingham, manu- 
facturer; A. B. Smith, 994, Monument Road, Birmingham, manufacturer; 
У. Б. Galsworthy, 1, Cronfield Road, South Hampstead, N.W., electrical engi- 
neer; 8. В. Galsworthy, 10, Craven Hill Gardens, Lancaster Gate, W., electrical 
engineer; A. Reynolds, Milford, Highbridge Road, Wylde Green, Birmingham, 
manufacturer; and H. Atkinson, The Cottage, Kingswood, near Knowle, clerk. 
No initial public issue. The number of directors is not to be less than three nor 
more than five; the first are E. Т. Davies (chairman), A. Reynolds, F. J. 
Ritchie, M. H. Galsworthy and Б. S. Galsworthy (life directors: special quali- 
fication, 490 shares). Qualification of other directors, £400 shares; remuners- 
ut a& fired by the company. Registered office, 9, 8t. Paul's Square, Bir- 

am. 


National Electrical Manufacturers’ Association (Incor- 
perated) (84, 818).— This company was registered on April 18th, with 500 meinbers, 
eech liable for not more than £1 in the event of winding up, to take over the 
oper of the unincorporated association known as the National! Electrical 

anufacturers’ Association, and to promote and protect the interests of 
electrical manufacturers and others dealing in or supplying electrical goods in 
the United Kingdom. The word “ Limited” is omitted from the title by 

of the Board of Trade. The first subscribers are:—F. H. Nalder, 
М, Queen Street, E.C., electrical engineer; Н. Bevis, 67, Queen Victoria Street, 
E.C., electrical engineer; C. 8. Northcote, 81, King Street, Covent Garden, 
W.C., electrical engineer: H, Oppenheimer, 55, Redcross Street, E.C., electrical 
engineer; O. H. Bishop, 86 and 37, Queen Street, E.C., electrical engineer; 
H. H. Berry, 78, Upper Thames Street, E.C., electrical engineer; and L. M. 
Waterhouse, Westinghouse Building, Strand, electrical engineer. The manage- 
ment is vested in a committee, the first members of which аге H. Bevis, 
T. J. Grainger, A. P. Lundberg, F. Н. Nalder, O. B. Northcote, Н. Oppenheimer, 
В, Patersen and W. Bmith. Registered office, 5, Ridler Place, Holland Street, 


British Type-Setting Machine Co., Ltd. (84,323).—This 
company was registered on April 19th, with a Capita of £500 in £1 shares, to 
carry on the business of printers, mechanical and electrical engineers, 
machinists, fitters, typefounders, wire-drawers, &c. The first subscribers (each 
with one share) are :—W. B. Hardy, 64, Victoria Street, S. W., gentleman; Р. J. 
Bircher, 64, Victoria Street, S.W., electrical engineer; E. M. Harwar, 5, York 
Buildings, Adelphi, W.C., journalist; P. Collins, 61, Kilmorie Road, Forest 
Hill, S. E., publisher; J. 8. Rowlatt, 89, Highgate Road, N.W., clerk ; E. A. 
Sanderson, 88, Fordel Road, Catford, accountant; and W. Webb, 72, Cathcart 
dien N., clerk, No initial publio issue, Registered without articles of asso- 
ciation, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. ; 


Arnold Goodwin & Son, Ltd., electricians, London (81,633). — 
A trust deed, dated February 8th, 1905, to seoure £5,000 debentures, charged on 
the company's undertaking and property, present and future, including uncalled 
capital, was filed on March 27th by order of the Court. Trustee: Н. W. Clarkson, 
Knutsford, Beckenham. 


Scarborough Electric Supply Co., Ltd. (37,569).— This com- 
pany’s annual return was filed on March 25th, when the entire capital of 
£100,000, in 10,000 shares of £10 each, had been taken up. £10 per share has 
been called up on 9,000, and £2 per share on 1,000 shares, and 492,000 has been 
received, No mortgages or charges. 


Hart Accumulator Co., Ltd. (60,059). — This company's 
annual return was filed on March 21st, when 40,000 ordinary and 4,315 preference 
shares had been taken up out of a nominal capital of £60,000 in £1 shares 
(20,000 preference). £1 per share has been called up on 17,500 ordinary and 
4,315 preference, and £21,815 has been received. , 22,500 ordinary shares are con- 
sidered as fully paid. No mortgages or charges. 


1 
W. Т. Henley’s Telegraph Works Co., Ltd. (13,795).—This 
company’s annual return was filed on March 25th, when the entire capital of 
£400,000 in 40,000 ordinary and 40,000 preference shares of £5 each had been 
taken up. £5 per share has been called up on 34,000 ordinary and 40,000 
preference, and £370,000 has been received. £30,000 is considered as paid on 
6,000 ordinary share: . Mortgapes and charges: £44,800. 


Wallace Lamp Syndicate, Ltd., London (80,790).—Particulara 
of a series of debentures to secure not more than £10,000, created by resolution 
of March Ist, 1905, charged on the company’s undertaking and property, pre- 
sent and future, including uncalled*capital, have been filed pursuant to section 
14 (4) of the Companies’ Act, 1900. No trustees, 


Oldham, Ashton and Hyde Electric Tramway, Ltd. 
(55,818).- Issue on April 8rd of £7,000 debentures, part of series created June 
20th, 1899, to securenot more than half the subscribed capital for the time 
being, charged on the company’s undertaking and property, present and future, 
including uncalled capital. Trustees: Sir Chas. R. Wilson, G.C.M.G., C.B. 21 
Pont Street, W.; and J. F. Frauheim, New Court, St. Swithin's Lane, E.C. 
Previously issued of same series, £10,000. 


River Plate Electricity Co., Ltd. (75.569) —A memorandom 
of satisfaction, to the extent of £5,316, of & trast deed dated January 8th, 1903, 
securiny £250,000, has been filed. | 


Scottish House-to-Honse Electricity Со., Ltd. (29,232).— 
A mortgage or charge on the company’s undertaking and property, present and 
future, including uncalled capital, dated April 18th, 1905, to secure £2,500, bas 
been registered. Holders: County of London Electric Supply Co., Ltd., Moor- 
gate Court, E.C. 


Yorkshire Electric Tramways Construction Syndicate, Ltd. 
(77,167).—A debenture, dated March 21th, 1905, to secure £50,000, has been regis- 
tered. Property charged: The company's undertaking and property, present 
and fature, including uncalled capital (if any), subject to a debenture dated 
July 22nd, 1904, for securing £70,000. Holder: H. 8. Leon, Bletchley Patk, 
Bucks. 


Tonyrefall and Gilfach Goch Electric Light Co., Ltd. 
(78,687).—Issue, on April 8th, of £835 debentures, part of series created 
December 6th, 1904, to secure £1,509, charged on the company's property, pre- 
gent and future, including uno&Med capital. No trustees, No previous issue 
same series. 


Auto-Electric Rifle and Target Co., Ltd. (76,336). —Тввое, on 
March 81st, of £100 debentures, part of series created Deceinber 5th, 1901, to 
secure £5.000, charged on the company’s property aud undertaking, present and 
future. Holders: H. Pocock, 55, Cow Cross, E.C.; W. C. Brooks, 11—12, 
Clement's Lane, E.C. No trustees, Previously issued of same series: £2,700. 


Kidderminster and District Electric Lighting and Traction 
Co., Ltd. (59,972).—A trust deed, dated April 5th, 1905, to secure £30,000 deben- 
ture stock (with power to issue further debenture stock, тараш pari passu, up 
to a total amount not exceeding the issued capital for the time being) has been 
registered. Property charged: The company's undertaking and property, pre- 
sent and future. Trustees: E. Garcke, Litton House, ncar Maidenhead; and 
C. B. B. Hilton, 41, Roland Gardens, Kensington. 


Llanrwst Electricity Supply Co., Ltd. (62,720).—£4,400 
debentures, created March 29th, and dated April 5th, 1905, charged on the com- 
pany's property, present and future, including uncalled capital, have been 
registered. No trustees, 


Electrical Trades Supply, Ltd. (67,616).—Thie company's 
annua! return was filed on April 8th, when 1,507 shares had been taken up and 
paid for in full, out of a nominal capital of £5,000 in £1 shares. No mortgages 
or charges. 


George Moritz, Ltd. (38,158) —This company’s annusl return 
was filed on February 25th, when 1,009 shares had been taken up out of a 
nominal capital of £5,000 in 5,000 shares of £1 each. £1 per share has been 
called uP on 9, and £9 has been received. 1,000 shares are considered as fully 
paid. ortgages and charges, £1,000. 


Anglo-American Telegraph Co., Ltd. (2,981 C).— This com- 
pany's annual return was filed on March 20th, when the entire capital of 
£7,000,000, in £698,600 consolidated ordinary stock, £3,150,700 preferred ordi- 
пато stock and £8,150,700 deferred ordinary stock, has been taken up and paid 
for in full. Mortages and charges, nil, 


Liège Exhibition.—This exhibition was to be opened 
yesterday by Prince Albert of Belgium, but Press dispatches 
describe it as “in an absolutely chaotic state," and recommend 
intending English visitors to defer their visita until the end of 
May. The exhibition is to be & huge affair, with about 14,000 
exhibitors. Something like 60 scientific congresses are to be held 
during the run of the show. 
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ELECTRICITY SUPPLY ACCOUNTS. 


WE append this week the returns of the 


Hastings Hastings electrical undertaking for the year 
Municipal ending December last. These are of a very 
Electricity ^ satisfactory nature, judging from previous years, 

Supply. and the surplus, especially, must be regarded as 


& promising omen. 

Compared with the previous year, it will be seen that the depart- 
ment considerably increased its revenue at less expenditure than in 
that year, and, after meeting statutory charges, there remains a 
balance of £117 on the year’s working compared with a deficit of 
£951 in 1903. 

The prices charged are :—Private lighting, 6d. per unit, or fixed 

rice of 10s. per 8.c.». lamp per annum and 154. per unit; street 


ighting, £15 per kw. demanded, and làd. per unit per annum. 
The chief engineer is Mr. Russell F. Ferguson. 


GENERAL STATEMENT. 


For year ending December 8lst— 1904. 1908. 
Total capital expended ... " s.» £136,819 £131,832 
Number of units sold— 
Private supply ... 678,619 623,662 
Public lighting 228,976 228,432 
Total number of units sold s 907,595 852,094 
Equivalent No. of 8-0.р. lamps connected 41,977 37,201 
Number of public lamps m a 104 атс 104 атс 
Maximum load in xw. oes as ees 667 610 
Revenue account— 
Gross revenue ... dvs Ves vis £19,468 £17,977 
и expenditure bes 85 A £9,871 £10,104 
v profit eee 006 eee 096 £9,597 £7,873 
Average price obtained per unit— 
Private aupply ... 908 sa 44d. 5:25d. 
Public lighting ... bes - 4 42а, 4°22d. 


REVENUE ACCOUNT FOR YEAR ENDING DECEMBER 3187, 1904. 
Gross revenue sos з тз £19,468 = 5°15d. per unit. 
Works and distribution costa (including 

public lighting) ... - ‘ 


£7,768 = 206d. „ 
Total working costs ... 


£9,871 = 261d. „ 
Pnaorrr STATEMENT, 1904. 


Interest on loans ... sv "T £4,420 
Sinking fund A : 4,980 
Bad debts ... i e js bes 7 80 
Balance on year’s working 800 Ре des 117 

Gross profit is £9,597 


CITY NOTES. 


Meldrum Bros. 


THE report for 1904 states that after allowing for deprecia- 
t.on, and writing off large amounts expended in the develop- 
ment of the business, there is together with £2,630 brought forward 
from the previous year, a disposable balance of £9,573. The directors 
recommend a further dividend on the ordinary shares of 4 per cent., 
making 8 per cent. for the year, leaving to be carried forward 
£1,326. During the year the works bave been kept fairly busy, 
althougb, owing to the depressed condition of the cotton trade in 
the first half of the year, the local orders for mechanical stokers and 
forced draught furnaces were considerably curtailed. Some 
very large and valuable contracts have, however, been entered into 
in these departments, and orders for several more important instal- 
lations are pending, both at home and abroad. The current year 
opens with an excellent order book, and there is every indication 
that the works will be well occupied during the year. The directors, 
having in view the probable increased demands for the company's 
products, especially refuse destructors, a considerable number of 
contracts for which are now pending, have decided to offer а. 
limited number of ordinary shares to the existing preference share- 
holdera at a premium of 5s. per share, such premium to be placed to 
the reserve fund. 


City of Birmingham Tramways Co. 


THE directors’ report for 1904 recommends a dividend on the 
ordinary shares at the rate of 5 per cent. per annum for the six 
months ended December 31st, together with a bonus of 5 per cent. 
(making 10 per cent. for the year) and that £54,007 be carried to 
the reserve fund. The capital expenditure during the year 
amounted to £65,259, and comprised the purchase of new electric 
care for the Ashton, Coventry Road and Pershore Road tramways, 
the construction of the overhead equipment of the Coventry Road 
tramways, and the purchase of the site and equipment of the 
generating station for the same. An arrangement had been made 
during the year, and it came into effect last July, with a view to 
the tramways of the Birmingbam and Midland Tramways Co. being 
managed by a joint committee, in conjunction with the tramways 
and light railways of the Birmingham and Midland Tramways, Ltd., 
the Wolverbampton District Electric Tramways, the Dudley, Stour- 
bridge and District Electric Traction Oo., and the South Stafford - 


shire Tramways (Lessee) Co. The joint committee was composed 
of all the directors of all the companies which are parties to the 
arrangement, An agreement had been concluded with the Corpora- 
tion of Birmingham for the sale of the company’s lines in the 
district of Balsall Heath. The company’s lines and depót in Aston 
Manor have been sold to that Corporation at £26,045. These lines 
will skortly be reconstructed for electric traction by the 

tion, and will be worked by the company in conjanction with other 
tramways of the Corporation within the district. The tramways 
formerly worked by the Birmingham and Aston Tramways Co., Ltd, 
had now been reconstructed for electric traction by the Corporation 
of Aston Manor. The directors were contempla the substitution 
of motor-omnibuses for horse-drawn vehicles and for opening up 
new roads, and bad placed contracts for the supply of motor-omni- 
buses for this purpose. Three such vehicles bad already been 
delivered and put into service, 


Bath Electric Tramways. 


Тнв report for 1904 states that during the year the construction of 
the system originally 5 under the company's Light Rail - 
way Order was continued, and sections of the line were opened from 
time to time, until, on August 1st last, the final section was opened 
for traffic. A farther order, acquired їп the latter part of 1903, in 
connection with the extension over the Midland Railway, and 
known as the Midland Bridge route, is still in course of construction. 
In November, 1904, powers were sought from the Board of Trade 
for the construction of two additional lines, one of which, the ex- 
tension to Newton-St.-Loe, about 1 mile 5 furlongs 9 chains in 
length, was authorised by the Light Railway Commissioner. 
The capital account of the company shows an expenditure to 
December 31st, 1904, of £302,545, which includes, under the advice 
of counsel, the cost of registration and formation, all management 
of the company prior to opening for traffic and the expenses of 
loans, &c., raised for capital purposes. The traffic receipts for the 
year 1904 amounted to £33,161, which must be regarded as satis- 
factory, especially as in the earlier part of the year the company 
was operating, under difficult conditions, only a portion of its 
system. After charging operating and administration ex 
there remains a balance of £11,251, from which must be deducted 
interest accrued on the 44 per cent. debenture stock £737, and 
dividend on the preference shares to December 31st, 1903, £2,844, 
leaving a balance of £7,670. The directors recommend a dividend 
at the rate of 5 per cent. per annum upon the preference shares to 
December 31st, 1904, leaving to be carried forward £3,920. 

Sir Vincent Caillard (chairman) presided at Winchester House, 
E.C., on Wednesday over the meeting of the company. 

In moving the adoption of the report, ће Cuamman said that 


- last year the board expressed their intention to hold the annual 


meeting in Bath, but they found thet the shares were still more 
largely used in London than in Bath, and consequently the con- 
venience of the larger number of shareholders had to be considered. 
With regard to the balance-sheet, they would know that the balance 
of the preference shares had been issued since the accounts were 
made up on December 31st. They would notice £390, the balance 
and interest of loan account, but that was only a set-off against the 
Parliamentary deposit on the other side of the account. The sum 
of £878 for unclaimed dividends looked large, but the dividend was 
only paid two days before the end of the year, and therefore a con- 
siderable number of dividend warrants had not reached them at the 
time the accounts were made up. On the other side, the capital 
expenditure explained itself. The expenses of loan and debenture 
issue amounted to over £42,000, and were heavier than they could 
have wished; but they had to arrange for temporary financing in a 
most difficult year, in which it was almost impossible to borrow 
money at any price, and they naturally had to pay higher terms 
than they otherwise would. That temporary financing was now 
entirely got rid of, and the debenture issue had taken ite 
place. There was nothing special to speak upon in the revenue 
account, although they hoped in a normal year the general 
expenses and law charges may be somewhat reduced. The 
traffic receipts he hoped they would regard as really satisfactory 
seeing that they did not represent the entire work of the whole year. 
Their original scheme was for 13 route miles, and they commenced 
on January 1st last year with only 10 cars operating over six miles 
of route, and they gradually increased their mileage and number of 
cars until on August lst the complete system came into operation. 
Their daily average of cars was 28, and their total car-mileage 
amounted to 900,250 car miles They carried 6,648,133 pas- 
sengers, which meant that they carried the entire population of 
Bath nearly 86 times over. These figures showed that their system 
was a good and live one. Their power cost, including coal, water, 
wages, oil, upkeep of machinery, and a proper proportion of rates 
and taxes worked out at 865d. per car-mile. The operating costs, 
which covered all the expenses of running of the cars except power, 
amounted to 4'043d. percar-mile. To put the figures in another way, 
he might tell them that their total operating costs were 59°65 per 
cent. of their gross revenue, Those operating costs they were con- 
fident would be reduced next year under their excellent managing 
director. This figure, of courre, depended more on local manage- 
ment than on the board of directors, and he was assured 
by the general mansger that the working expenses would 
be considerably reduced. Considering this was the first year of 
their operations, he thought they had good reason for looking on 
the past with satisfaction, and if they compared their accounts with 
other companies more pretentious they would come ont very favour- 
ably. Ав to the future, he would call their attention to the con- 
struction of the Midland Bridge route, which they hoped would be 
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open within a reasonable time. The tramway would go by a bridge 
over the Avon to the Midland Railway station, and when it was 
opened it would increase their receipts, and very slightly increase 
the operating expenses. Last autumn they made two applications 
for extensions, aud that to Newton-St.-Loe was authorised. That 
route should be very valuable to them, especially in the summer. 
The application for the Westgate Street route met with opposition, 
bat they did not think it impossible that this opposition would 
be withdrawn; they were going to adopt a system of motor- 
omnibuses in order to feed the tramways and to penetrate much 
farther into the country in search of traffic than they could do by 
tramways, With these motor-’buses they would be able to serve 
Lansdown Hill, which was too steep for tramways, 

Mr. Н. F. CLurrersvon seconded the motion. 

Mr. Porr and Mr. Ноктив criticised the figures in the balance- 
sheet, and the latter shareholder warned the directors of the 
danger of going into schemes which Bath could not support. 

Col. Weston asked when there was a likelihood of getting а 
dividend ? 

The OnarBMAN said they already carried forward а sufficient sum 
to pay a dividend, and he did not see what was to prevent a 
dividend being paid next year. 

The report was adopted. 


Kalgoorlie Electric Power and Lighting Co. 


THe directors report that during the year 1904 the plant 
worked very satisfactorily. Contracts for power have been 
made with several of the largest gold-mining companies, 
the full benefit from which will not be derived, however, for 
a few months, pending completion of the erection of the 
machinery ordered by them. Considering the amount of power to 
be taken under these contracts, and the extensions to the northern 
end of the field which are in progress, the load factor will be much 
improved. The profit on working for the year 1904— viz., £18,334— 


was nearly 100 per cent. above that of the previous year. The | 


directors bave dealt with the balance of this account, after paying 
debenture interest and London expenses, as follows: —To reserve 
for depreciation, £6,750; writing off the balance of preliminary 
expenses, £5,486; writing off the cost of issuing debentures, £344; 
making provision for the premium payable on redemption of 
debentures, £660; and carrying forward £812. Comparing tbe 
balance-sheet with that of 1903, the whole of the bank overdraft 
and bills of acceptance, amounting to £13,650, have been paid off, 
and at December 31st, 1904, there was & cash balance of £4,713. 
The directors, although the plant is efficiently maintained out of 
revenue, have deemed it advisable to establish a reserve against 
depreciation, which, with the contingency fund of £1,000, gives a 
total on reserve accounts of £7,750. 


River Plate Electricity Co. 


Tum report for 1904 states that the net revenue for the year, after 
providing debenture interest, writing off depreciations and the 
balance of preliminary expenses, amounts to £10,436. To this must 
be added £2,829 carried over from last year, making an available 
balance of £13,265. The directors recommend the payment of the 
years dividend upon the 6 per cent. preference shares, tbat £4,000 
ba placed to a contingency fund, and that the balance of £3,265 be 
carried forward. The accounts might have permitted a distribution 
on the ordinary shares, but the board are of theopinion that, pend- 
ing the reconstruction of the company's stationg now in progress, it 
is in the best interests of the shareholders that they should care- 
fully husband their resources. During the year the transfer of the 
Buenos Ayres property to the German Trans-Oceanic Electric Co., 
of Berlin, has been formally completed. The agreement between 
the company and the Government of the Province of Buenos Ayres 
for the acquisition by the company of the Government’s interest in 
the La Plata station and for the extension of the public lighting 
contract, having been approved by the Chamber of Deputies and 
the Senate, bas been executed: by the Governor of the Province. 
The board have sanctioned the erection of a new and enlarged 
station upon the site acquired. It is hoped that the new station 
will be in operation and the transfer from the existing station 
substantially complete within 15 months. Important improve- 
ments and extensions have also been authorised at Tucuman, the 
works in connection with which have already made some progress. 


Calcutta Electric Supply Corporation. 


Тнв report for 1904 states that the number of unite of electrical 
energy sold during the year was 2,760,457,an increase of 35 per 
cent. Gross revenue from all sources amounted to £60,243, an 
increase of 272 per cent. Working costs, including provision for 
renewals, were £30,744, an increase of 20 per cent., and the net 
revenue £29,499, an increase of 364 percent. Capital expenditure 
during the year has amounted to £41,733, the principal items of 
which are freehold land and buildings £3,995, machinery and tools 
£16,996, mains £14,163, meters £6,615, and £665 on electrical 
instruments. The total capital expenditure at December 31st last 
amounted to £424,503. The directors, in view of the capital outlay, 
have increased the amount set aside for renewals fund account to 
£11,000 (which is £2,500 over the amount set aside in the preceding 
year.) Ol the sum so provided £4,099 has been expended in repairs 
and renewals, and 0 has been written off, leaving a balance of 


£21,815 carried forward as a reserve for renewals. During the year 
the directors have made a further issue of 20,000 shares of £5 each 
ata premium of £1 share. The premium, less the cost of issue, 
have been added to the reserve fund, which now stands at £54,592. 
The available balance of net profit, after deducting the interim 
dividend paid in November, 1904, interest on loans, income-tax, is 
£21,279. The directors recommend a finai dividend at the rate of 
10 per cent. per anrum for the half-year on the paid-up share capital, 
making, with tbe interim dividend, 8 per cent. for the year, and 
that the balance of £4,720 be carried forward. A general Electricity 
Act for Ind ia was passe 1 in 1903, and it is now proposed that this 
company’s licences on the Calcutta side of the Hooghly shall be 
combined in one licence under the new Act. A print of the new 
licence has been received from the Government. The new licence 
will vary to some extent the terms under which the company holds 
its undertaking; but the directors, after careful consideration, 
have cometo the conclusion that in the interests of the company 
it is desirable that it should be accepted, and accordingly a 
resolution will be propcsed spproving the same. 


Rand Central Electric Works, 


Tne report for 1904, to be presented at the meeting on the 
27th inst., states that the power supplied during the year has 
yielded a revenue which exceeds that of the preceding year by 
£24,305, and, as a result, the working profit, before deducting the 
sum allocated to depreciation, amounts to £48,450, as compared 
with £28,540 for 1903. The receipts derived from the supply of 
power and rent of plant aggregated £94,818 against £70,513 for the 
year 1903. Interest on deposits and profit on exchange, &c., have 
further increased the revenue by £1,361, bringing up the gross 
receipts for the year to the sum of £96,179. The accounts show a 
gross profit of £48,451, and after making provision for £16,670 set 
aside for depreciation, there remains a balance of £31,780, from 
which has to be deducted tbe balance standing to debit of profit 
and loss acconnt at the end of 1903 cf £11,947, and £307, balance 
of royalty due to the Transvaal Government under the concession, 
leaviog a net balance of £19,525, out of which the directors recom- 
mend a dividend of 5 per cent. per annum, carrying forward £4,525. 
The general manager's report shows that the total power generated 
during the year was 10,266,410 kw.-hours as compared with 
8,192,680 Kw.-hours for the previous year, or an increase of 
1,073,730 Kw.-hours, equivalent to an increase of about 25 per cent. 
The demand for the year was of a steady and uniform character, 
The extension of the plant by a steam turbine of a capacity of 
400-kw. is now in progress, and the erection of the machinery is 
nearing completion. The vacancy on the local board occasioned by 
the death of Mr. R. S. Strakosch has been filled by the appointment 
of Mr. Max Francke, who, during the temporary absence,of Mr. 
Brakhan, officiated as chairman of the local board, and is possessed 
of an intimate acquaintance with the company's affairs. A further 
vacancy has rscently occurred through the resignation of Mr. 
George Hesse, who has been a member of the local board for some 
years. 


Eastern Extension, Ke., Telegraph Co. 


Tus report for the half-year ended December 31st, 1904, states that 
the gross receipts have amounted to £331,788, against £265,259 for 
the corresponding half-year of 1903. Working expenses, including 
£35,471 for maintenance of cables, absorb £150,035, againet £142,419 
for the corresponding period of 1903, leaving a balance of £181,753. 
After paying income-tax and interest on mortgage debenture stock, 
there is a net profit for the half-year of £1€6,911. After adding 
£110,270 brought forward from the previous half-year there is an 
available balance of £277,181. One quarterly interim dividend of 
14 per cent. has been paid for the half-year, aud it is now proposed 
to distribute another of like amount. It is also proposed to pay a 
bonus of 4s. per share, or 2 per cent., making a total distribution of 
7 per cent. for the year 1904. The sum of £120,000 has been trans- 
ferred to the general reserve fund, leaving £22,181 to be carried 
forward. Since the close of the financial year the capital account 
has been increased by a further issue of £150,000 of 4 per cent. 
mortgage debenture stock, thus making the total issue to date 
£752,400. The meeting of the Pacific Cable Conference, which has 
been deferred from time to time, is now proposed to be held next 
month. 


_ Barcelona Tramways Co. 


Мв. J. B. Concanon presided at the meeting held on 17th inst., and 
in moving the adoption of the report, he said that the receipts for 
the year had increased by £16,400. They had carried 5,111,306, or 
144 per cent., more passengers ; and they ran 83,833, or 24 per cent. 
more miles, and the expenses showed an increase of £1,336. There 
would had been a decrease of nearly £1,300 in taxes, and this year they 
probably have a saving of a farther £1,000. This was due chiefly 
to the Spanish Government having almost entirely wiped off the 
very heavy tax they had on currants. The Ensanche line, for the 
first time since this company had electrified it, had not only paid 
the fall interest on the large loan, but had a surplus on working of 
nearly £800, which went to the reduction of the loan. In regard to 
the coming year, if the traffic did not decrease and exchange 
remained about the same, the company ought to be about £6,000 or 
£7,000 better off. They would be relaying a considerable portion 
of the line this year at a cost of £5,000. Negotiations were pro- 
5 the municipality for the unification of the company’s 
co ns, 
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British Aluminium Co. 


Tun meeting of this company was held on 18th inst. at Winchester 
House, Mr. J. D. Bonner presiding. | 

The CHAIBMAN, in proposing the adoption of the report, said that 
upon each occasion that he bad been in the chair, he had been 
privileged to move the adoption of a report showing better results 


than its predecessor, and this time a surplus available for distri- - 


bution was disclosed sufficiently large to enable the dividends to be 
paid on all classes of their shares. That progressive improvement 
might be attributed principally to increased sales, though no small 
part of it was due to the considerable reductions which had been 
effected during tbe period in the cost of productien. In 1901 their 
profit was £12,524, in 1902 it rose to £20,770, in 1903 it further rose 
to £34,143, and last year it exceeded £55,400. He did not think 
he was over rash in predicting that their profit this year would be 
far in excess of that in 1904. During the last few years they had 
had to realise gradually the large stock of aluminium accumulated 
years ago, and the convereion of that stock into cash had not, 


owing to the price at which it stood in their books, enhanced their 


profits to any appreciable extent. If they had produced during 
last year all the aluminium tbat they sold, their profits would have 
been much larger. This year their production at Foyers would be 
materially greater, but, owing to the reason he had indicated, only 
а moderate increase in their sales was necessary to ensure the 
disposal of the whole of it. Upon that increase he confidently 
counted, and he was pleased to be able to inform them that their 
sales during the first three months of tbis year had been much in 
excess of those in any previous quarter. The continuous expansion 
not only in the demand for aluminium, but also in the number of 
directions in which it was found that the metal could be advan- 
tageously employed, was very gratifying and important to them, 
and emphasised the necessity of hastening as much as possible 
the completion of the Loch Leven Power Works. Under 
the Acts of Parliament authorising them, those works must 
be carried out by the Loch Leven Water and Electric 
Power Co. The shares in that company, which would have to be 
issued to cover the cost, would all be subscribed by this company, 
so that they would own the entire undertaking. He hoped next 
month that the Loch Leven Co. would be in a position to invite 
tenders for carrying out the works, so that the contract might be 
settled, and a start made this summer. The expenditure to be 
incurred was large, bat there was every indication that it would 
prove highly remunerative, for it was expected that more than twice 
as much power would be obtained at Loch Leven asthey had at 
Foyers. When that power was at their disposal—say, in a couple 
of years time—they would not necessarily be so dependent upon 
the continued prosperity of a single industry as they were to-day. 
If then they found they did not want to utilise the whole of the 
power themselves, there was a good prospect of their being able to 
let a considerable part of it upon advantegeous terms for electro- 
chemical or other purposes. Meanwhile, unless there should be an 
alteration of an adverse character in existing trade conditions, 
which he did not anticipate, they would be in & splendid position. 
Now that the extension of their Foyers water power was completed, 
and tbeir works tbere were fully employed, they hoped to be able, 
even before the Loch Leven Works became productive, to earn 
profits sufficient to enable the dividends to be maintained on all 
their shares, including those shortly to be issued. Speaking 
with & fall sense of responsibility as their chairman, he might 
вау that be should not countenance the payment of the 7 per 
cent, dividend upon the ordinary shares now if he did not see a 
reasonable prospect of maintaining it upon the enlarged capital. 
The fact was, this company was now in a thoroughly sound 
condition. It had a large and increasing business, which they 
would do their utmost to extend, and there was every indication 
that it would have a prosperous future. 

Mr. Н. WOoLFENDEN, the vice-chairman, seconded the resolution, 
and the report was adopted. 

Subsequently, Mr. JAMES proposed a special resolution placing 
£5,000 at the disposal of the chairman and the vice-chairman, in 
recognition of their services to the company in placing it on its 
present satisfactory basis. 
opinion was expressed that the present was too early a stage to 


vote such а large sum, an amendment was carried reducing the 


amount to 1,000 guineas each. 


Indo-European Telegraph Co. 


Mn. J. Н. Tarrron presided on Tuesday at the offices, 18, Old Broad 
Street, over the meeting of this company. In moving the adoption 
of the report, he said they all deeply regretted the retirement from 
the board of Mr. W. 8. Andrews, owing to failing health. He 
occupied for many years, not only in their company, but in the 
telegrapbic world at large, a very eminent position, and the 
reference to him in the report by no means overstated his colleagues“ 
appreciation of his services, and the company’s indebtedness to him. 
. In his place, the directors had elected Sir Francis Mowatt, till 
lately a distinguished servant of the State, whom they welcomed at 
that meeting. Agreements had been concluded by the company 
with the Postmaster-General and the Director-General of German 
Telegraphs for the leasing of wires in two cables between this 
country and Germany, and land wires between London and 
Lowestoft, Manchester and Liverpool They therefore started the 
year 1906 with all their concessions and agreements finally extended. 
Last year the sbareholders were informed that reductions in the 
rates had been made—reductions recommended and carried at the 
International Telegraph Conference held in the summer of 190g. 


` the year 1894, just 11 years ago. 


After some discussion, in which the 


Some of these reductions had adversely affected the company's 
receipts, but, fortunately, the improved trade with India had 
brought about a considerable increase in the Indian traffic, and this 
had, to a great extent, lessened this effect. The reduction in South 
Russian rates had caused a diminution of receipts, though 
here also the traffic had shown a satisfactory increase. Large 
reductions һай been made in the tariffs for messages exchanged 
with the Far  East—China, Japan, and the Philippines, 
&c.—which would have materially affected their revenue from 
this source but for an increase of traffic, largely due, in his 
opinion, to telegraphic activity in connection with the troubles in 
the Far East. The prospects of receipts for the next financial year 
were perhaps not as satisfactory as they could wish, although he 
did not think it was necessary to take a pessimistic view. He was 
glad to say that the working of the line during the past year had 
been eminently satisfactory. While upon this subject, he should 
like to give them the benefit of a few statistics that had been placed 
in his hands by the managing director. Messages were carried, 
without any intermediate re-transmission whatever, from one end 
to the other of their line to Teheran, a distance of about 4,000 
miles. The speed of working was between 30 and 40 words per 
minute, though there were 11 automatic relay transmissions before 
Teheran was reached. The number of words transmitted sbowed 
since 1899 nearly 50 per cent. increase; the number of errors made, 
a decrease of nearly 70 per cent.; and the average time of transit 
over their line, a decrease of, вау, 33 per cent. The number of 
staff had, after some fluctuation, returned to the same figure as in 
1899. They were now in a position to cope with much heavier 
traffics, and this was a most satisfactory state of thiogs. The credit 
for this marked improvement must be duly apportioned. The 
complete Wheatstone installation was due to the initiative skill 
and persevering energy of the managing director, Mr. T. W. 
Stratford-Andrews, well seconded by the staff, technical, mainten- 
anoe and operative. As an encoursgement, and in appreciation of 
these facts, the directors voted the sum of £4,200 by way 
of bonus, to be divided amongst all the members of the staff. 
The last occasion on which a bonus was distributed was in 
The board felt sure that 
this would meet with the shareholders’ approval. The com- 
pany bad had a good year, and they thought it only fair 10 
show the staff that the company was not unmindful of the willing- 
ness and energy displayed by all the members on the shareholders’ 
behalf. The revenue showed a small increase, as also did the 
expenses, but this latter was caused by the bonus which had been 
paid to the staff. The maintenance charges also included a pro- 
portion of this bonus, the actual expenditure on the maintenance 
of the line being £22,900, decrease of £3,500 as compared with 
last year. These charges were more or less uncertain, and this 
decrease might not be permanent. The proposed dividend 
(£14,875) and bonus (£17,000) absorbed together £31,875. The 
directors proposed to add £15,000 to the equalisation of dividends 
‘fund, which would then amount to £46,292, and to hand overa 
further sum of £5,000 to the trustees of the retirement trust fund, 
carrying forward about £19,300.. The interest on the reserve fund 
investments had hitherto always been credited to the reserve fund 
year by year. The directors were of opinion that, the reserve fund 
investments having now reached a figure equivalent to the capital 
of the company, this interest might be dealt with at their dis- 
cretion, and they had decided, therefore, on this occasion to recom- 
mend a special distribution to the shareholders from this source. 
The shareholders were informed at the last general meeting that 
the Russian section of the line would pass to the Russian Govern- 
ment at the end of 1904. This section had become the property of 
the Russian Government under the company's concession since 
January 31st, 1905, and would be formally handed over to 
representatives of that Government as soon as the neoes- 
sary formalities were completed. As some misapprehension 
seemed to have arisen last year in this connection, he thought it 
well to mention to the shareholders that under the concession, which 
would continue until January 31st, 1925, the company bad the sole 
use of the same lines as hitherto, though they were now leased to 
them for the term of the concassion, instead of being their actual 
property, the maintenance remaining in their hands as before. The 
trausfer of this section of the line from a financial point of view 
would be dealt with in the accounts for 1905, and would involve the 
writing off of the cost of the Russian section of the line, which 
stood in the balance-sheet at £313,285 5s. 5d., against the reserve 
fund on the other side of £446,045 17s, leaving over £130,000 on 
this account. They were thus entering upon the prolonged con- 
cessionary period, with their capital absolutely intact, and a list of 
investwente which could stand the most rigorous criticism. 

Би W. В. Ввоокв seconded the adoption of the report, which was 
agreed to without discussion. 

The retiring directors and auditors were re-elected, and the 
meeting closed with a vote of thanks to the staff. 


Kalgoorlie Electric Tramways, Ltd. 


Tn» meeting of this company was held on 18th inst. at Winchester 
House, Mr Allen Н. О. Stoueham presiding. > 
The CHAIRMAN, in proposing the adoption of the report, said it 
was his pleasant duty to congratulate the shareholders on the results 
of the past year's working. The accounts showed a very satisfactory 
profit, notwithstanding all the disadvantages of a partly developed 
traffic over a large part of their system. He was told that the 
rofits made by their company were larger than those made by the 
С.О. South London tramways, but then, the Kalgoorlie tramways 
were run for profit, while in London, he was told, the tram 
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ways were run for votes. Satisfactory аз their profits were, 
they could make much more in the future. They were now 
paying an exorbitant price for power, having at present to purchase 
it from the Kalgoorlie Electric Power Co. at 4d. per unit, whereas 
they were advised they could get power for 2d. per unit. They 
were now paying the Power Co. over £16,000 a year, and obviously, 
therefore, if tbey could get the price of power reduced to 2d. per 
unit, they would save £8,000 in expenses, and increase their profits 
by that sum. 4d. per unit was & very reasonable rate to pay when 
they entered into the contract with the Power Co., because at that 
time water was very expensive, and the Power Co., not believing 
that the Goternment water scheme would be successfully carried 
through, went to enormous expense in erecting air condensers. For- 
tanately for Kalgoorlie, although unfortunately for the Power Co., 
the Government water scheme had been successful, and the 
vast expenditure on condensers had proved to be totally 
unnecessary; so they could quite understand that by putting 
up their own plant they could get power a great deal cheaper 
than the Power Со. could afford to supply them, and at the same 
time get dividends for their shareholders. Their negotiations with 
the Power Co. had, he was sorry to say, been unsucceseful, and they 
did not see апу other course open except to erect their own power 
house. The directors of the Power Co. would not, he was sure, 
lightly throw away a certain income of £16,000 per annum, which 
must be a very considerable proportion of their total receipts, but 
owing to the fact tbatthey bad to spend so much money on their con- 
densers and to put up their power house at a time when machinery 
and labour was so expensive, they were unable to meet them to the 
extent they desired, and also to make a profit on their capital. 
Under those circumstanoes, all they could do was to erect their own 
power house, but the shareholders need not be alarmed, as he did 
not anticipate that they would want to trouble them for any capital. 
That would be provided by manufacturers and others who would take 
payment over a period of years out of profits. They had no 
doubt as to the future of the company. The population was 
, aud the miners were buying land on the tramway routes 
and were building houses to which they were bringing their wives 
and families. Kalgoorlie would always be the centre for the sur- 
rounding districts, and he thought he might safely prophecy that 
directly they got their power house they would be able to increase 
their profits by E10, O0 per annum. 
Mr. C. С. Вакив seconded the motion, and the report was 
adopted. 


Auckland Electric Tramways Co. 


Durna 1904, £85,100 debenture stock was disposed of, and the 
issued share and debenture capital now amounts t> £585,100. The 
total capital expenditure during the year amounted to £63,951. 
The traffic receipts amounted to £110,574, as compared with 
£81,773 for the previous year, and the total revenue to £112,429. 
After deducting all expenses chargeable to revenue, including 
£12,235 for debenture and other interest; £2,521 for rental and 
percentage of profits payable to the Auckland City Council; and 
‚ £4,658 balance of expenditure in connection with the Kirgland 

accident, there remains a profit of £26,276 which, added to the 
amount of £2,323 brought forward from the previous account, makes 
£28,598 available for distribution. It is proposed to reserve to 
meet depreciation, £7,500; to pay a 6 per cent. dividend, £18,000; 
and to carry forward £3,098— £?8,598. The depreciation and 
reserve fund will then stand at £18,050. 

The system has been extended by the completion of a further 1°44 route 
miles, which were opened for traftic on August 24th, making the total lencth at 
present under operation 18°64 miles. It is intended to immediately construct a 
further extension of 0°57 mile, which will complete the system as at present 
determined upon. The company has been approached by various local 
authorities in the vicinity of Auckland with a view to the extension of the com- 
pany's system into their districts, and these proposals are receiving the careful 
consideration of the board. The serious accident which occurred on December 
Mth, 1908, involved the company in an expenditure of £8,658 in excess of the 
amount covered by insurance. То meet this, 24,000 has been provided by the 
utilisation of the amount set aside out of the revenue in 1903 for contingency 
provision account, the balance being debited to the profit and loss account for 
1904. To meet increasing traffics the rolling stock has been increased to 55cars by 
the purchase of 12 additional passenger cars; only four of these were available 
up to the end of the year. An additional 600-kw. set has been installed in the 
company’s generating station, which is now capable of an output of 1,525 KW. 


Year ended Year ended 


Miles open— Dec. 31st, 1903. Dec. 31st, 1904. 
Route miles s iie is - 17:2 18°64 
Single line.. T T€ P x 5:4 6 41 
Double line ex T we Е 11-8 12-20 

Number of passengers carried .. A 18,535,611 18,015,703 

Average receipts per passenger .. is 142d, 1:478. 

Average expenditure per passenger 083d. 089d. 

Proportion of expenses to receipts .. 68 per cent. €U per cent. 

Number of cars working .. a - 48 47 


Cuba Submarine Telegraph Co. 


Ма. C. W. Рлввівн presided at the half-yearly meeting held at 58, 
Old Broad Street, B.O., on April 19th. In moving the adoption of 
the report (see ELECTRICAL REVIEW, April 14th), he said that it dealt 
with an unfortunate half-year during which they were carrying on 
the business under considerable difficulties. At the last meeting he 
explained that the Cape Croz-Santiago section had been interrupted 
on June 14th when the great storm fell upon that part of the 
coast cf Cuba, and that the new cable to Santiago would not be 
laid until December or January. Their working cables were there- 
fore very limited, and their traffic had to be carried on under some- 
what unusual difficulties. The resources of the company had, 
however, enabled them to meet those difficulties. No expense 
was spared and longer hours had to be worked at stations, with a 
result more satisfactory than might have been expected. Cable 


companies were naturally subject to these partial breakdowns, and 
when they occurred they fully appreciated the 5 baring 
as far as possible duplicate cables and a good reserve fund. Since 
the end of the year the new main cable Cienfuegos-Santiago had 
been laid, and the Cape Cruz-Santiago section had been repaired, 
so that they had now returned to their normal porition. The 
new cable was working very well, and although it was impossible to 
prophesy as to ‘what might take place at the bottom of the sea, he 
believed they had done all that was necessary to ensure the rapid 
and safe conveyance of their traffic. As compared to the last half 
of 1903, the receipts from traffic showed a considerable falling off, 
viz. £16,205 in 1903, £11,945 in 1904; but the 1903 receipts 
profited considerably from their having had the temporary advan- 
tage of some of the French company’s traffic owing to their New 
York-Hayti cable being broken, so that the difference was not due 
to any great falling off in the normal traffic. The receipts from 
investments had been reduced owing to the calls they had had to 
make on the reserve fund, but altogether they had received a gross 
income of £13,814, and had a balance of £4,647 brought forward, 
making £18,461, which, after meeting working expenses, enabled 
them to pay the 10 per cent. preference dividend and 5 per cent. 
on the ordinary, carrying forward £3,093. The payments on 
account of the new cable and the cost of the attempted repairs to 
the Cape Cruz cable had been charged direct to the reserve fund, 
and they had also transferred from that account some £8,174 spent 
upon repairing cables during the Spanish-American War, and had 
placed the amount to suspense account. They had farther pay- 
ments on account of the new cable and repaira to come into the 
present half-year, amounting to some £18,000, which would also be 
charged in due course to the reserve fund. The current expenses 
of tne half-year under review were unusually high, on 
account of the special conditions under which they were 
working, but they would now return to their ordinary 
level. Unfortunately the company's claim against the American 
Government had made no progress, and he was very sorry to have 
to say that the President of the Island of Cuba had decided against 
their claim for the subsidy due to them for the coast cables. This 
was a most unexpected disappointment, as they believed that their 
claim was perfectly just and clear; they must now appeal to the 
Law Courts and hope that the decision of the President would be 
reversed. The prosperity of the Island was great at present. A 
bountiful sugar crop was being gathered, and in many directions 
new industries and developments were being initiated. All of this 
should add to their traffic, and he hoped that they would have to 
give a satisfactory record of a busy current half-year. 

Mr. GEOB0OR Kurta seconded the motion, and after a word or two 
from shareholdera, it was carried unanimously. 


Oriental Telephone and Electric Co. 


THE directors’ report tor 1904 says that including £1,737 brought 
forward at December 31st, 1903, and after deducting the interim 
dividends of 3 per cent. paid November 1st on both the preference 
and ordinary shares and other charges, the amount to be dealt with 
is 412.422. It is recommended that a dividend be paid to 
December 31st of 3 per cent. on the preference shares = £1,425; 
a final dividend of 34 per cent. on the ordinary shares making 
63 per cent. for the year = £6,276; and that there be placed to 
reserve, £3,000; leaving a balance of £1,721 to be carried forward. 


The Telephone Co. of Egypt has been enabled to declare dividends of 73 per 


cent. for the past year, less income-tax, on both its preferred and deferred 
sbares, which have been included in the accounts. That company has 
received a further contract from the Government of H.H. the Khedive for 
the installation of an additional batch of provincial telephone lines. In order 
to provide capital for these lines and for other extensions of its business, the 
Telephone Co. of Egypt made an issue in July last of £60,000 of 44 per cent. 
debenture stock, part of an authorised issue of £200,000. The 5 per cent. 
mortgage debentures originally issued, amounting to £10500, of which this 
company held £9,000, were paid off. The new stock is now officially quoted. 
The exchanges worked by the company generally show improving revenues. At 
Singapore, land has been purchased for new exchange premises which are now 
in course of erection. The company's engineer has returned to that port after 
having visited the stations of the company in the East and personally super- 
intended in London, the ordering of material in connection with the under- 


ground cabling requirements. At Maulinain a suitable building has also been | 


purchased for exchange and residential premises. The Indian local companies 
have paid the same dividends as for 1903. The Bombay Telephone Co.'s new 
premises will be completed very shortly. The work of underground cabling its 
system in the City of Bombay has already commenced. 

The Government of India having compulsorily acquired the premises in the 
occupation of the Bengal Telephone Co. in Calcutta, the removal of that com- 
pany’s central exchange has become necessary. The Government has granted 
compensation for this compulsory removal. New and improved switchboards 
have been ordered and it is hoped these will be installed during the autumn, by 
which time it is expected underground cabling operations will also be in 
progress, It will thus be seen thatin the three cities of Singapore, Bombay and 
Calcutta the work of underground cabling required by the new licences hag 
been taken in hand. In Rangoon, Maulmain and Madras, the work will be com- 
menced within the next 12 months. 

The China and Japan Telephone and Elcctric Co. has received a licence from 
the Hong Kong Government for a term of 25 years. ‘The system there will now 
be thoroughly overhavled and reconstructed with underground and overhead 
cables. The business at Hong Koug is progressing very favourably. The elec- 
trical business of the company has not been so satisfactory as in the previous 
year, but orders have been secured for completion during the current year, 
which will, it is expected, show a more favourable result, 


Wycombe (Borough) Electric Light and Power Co. 


THE annual report for 1904 says that considerable progress has been 
made by the company during the year, the connections having risen 
from 31,930 to 837,388, being an increase of 5,453 (8-0. p) lamps. 
Including a balance of £93 brought forward from the previous year, 
there is a profit to the credit of the net revenue account of £3,855, 
and, after paying interest on debenture and loans amounting to 


. £2,122 (iucluding £100 written off for bad debts), there is a surplus 


of £1,826. 
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The directors recommend the payment of a dividend at the rate 
of 4 per cent. for the year, which will absorb £1,200, and that £500 
be placed to the reserve fund for renewal of plant, leaving a balance 
of £126 to be carried forward to next year's accounts. Edmunudson's 
Electricity Corporation, Ltd., have again waived their claim for a 
portion of the interest due on overdue accounts. 


British Columbia Electric Railway Co.—The share- 
holders, at a meeting beld on 19th inst. approved an agreement pro- 
viding for the electrification and operation by this company of the 
railway line from the City of Vancouver to Steveston, Lulu Island, 
and for increasing the capital to £1,000,000 by the creation of 
150,000 new shares of £1 each. Mr. R. M. Horne-Payne, who 
presided, said that the Vancouver power tunnel would be finished 
within a week. The completion of the tunnel marked the success- 
ful termination of one of the finest electric installations ever contem- 
plated—unique in its great tunnel through 23 miles of granite 
mountains several thousand feet high, unique in ita splendid natural 
balancing reservoir, and unique in that the power was conducted 
high overhead over navigable waters. It also marked the moment 
when the power would be turned on, once and for all, to carry the 
whole of the company's load in the mainlands of British Columbia. 
The immediate results of the water-power would be seen, he 
thought, from now on in the monthly traffics. One of the results 
was the contract the board had made with the Canadian Pacific Rail- 
way for a sale of power. The contract, if it worked out successfully, 


would, no doubt, be brought into force over other parts of the 
Canadian Pacific system. 


Stock Exchange Notices.—The Committee have 
ordered the undermentioned securities to be quoted in the Official 
List :—British Electric Traction Co., Ltd., further issue of 5,000 
6 per cent. cumulative preference shares of £10 each, fully paid, 
Nos. 356,438 to 361,437. 

Applications have been made to the Committee to appoint a 
special settling day in and to grant a quotation to—Shawinigan 
Water and Power Co.—tcrip (fully and partly paid) for $2,000,000 
5 per cent. consolidated first mortgage bonds. And to allow the 
following securities to be quoted in the Official List :—Electric 
Lighting and Traction Co. of Australia Ltd.—further issue of 
£70,000 5 per cent. first debenture stock; Primitiva Gas and Elec- 
tric Lighting Co. of Buenos Ayres, Ltd.—further issue of £94,900 4 

per cent. first debentures of £100 each. 


Brush Electrical Engineering Co.—The directors 
recommend payment of the full 6 per cent. dividend on the 
preference shares for the year ended December 31st, 1904, placing 
£7,000 to general reserve, £6,500 to depreciation reserve, and carry- 
ing forward £3,080. 


St, James’ and Pall Mall Electric Light Co.—The 
amount of electricity sold for the quarter ended Lady Day is 
returned at 2,332,361 unite, estimated to produce £34,985, as 
against 2,330,724 units, which produced £36,320 for the corre- 
sponding period of last year. 


South London Electric Supply Corporation.—The 
company reports having sold, during the quarter ended Lady Day, 
2,457,880 units, realising £20640. The figures for the corres- 
ponding quarter in 1904 were 2,120,539 units, realising £18,600. 


Traction and Power Securities Co.—Mr. W. I. 
Buchanan presided at the annual meeting held last week, and, among 
other things, said that the company had increased its investments 
during the past year by £42,399 by its holding in the Clyde Valley 
Power Co. The company’s total investment in that concern was now 
£120,439. Two power stations of the Clyde Co. were now nearly com- 
pleted; the first was expected to be in operation in May, and the 
second in September. A large demand for power at remunera- 
tive rates might be anticipated at once. This company will take 
over the remaining £249,276 of Mersey Railway debentures shortly, 
thus increasing its holding in that railway to £620,000. 


Prospectus.— THE INDIAN ELECTRIC SUPPLY & Trac- 
TION Co. was before the public on April 19th and 20th, with an 
issue of £25,000 of 6 per cent. construction debenture stock. The 
registraticn of the company was announced in our last issue. Messrs, 
Kincaid, Waller & Manville, are the company's consulting engineers 
in London, and Messrs. Kilburn & Co., of Calcutta, are the general 
agents and supervising engineers in India. The company is first to 
construct an electric tramway in Cawnpore, and to supply lighting 
and power there, Messrs. Crompton & Co, Ltd. being the 
contractors. 


Cape Electric Tramways, Ltd.—The meeting of this 
company, which was held on 19th inat., resolved, by 291,327 votes to 
54,711, that Mr. Alfred Parrish be removed from the board. Mr. 
Parrish bad attacked his colleagues in & circular regarding the 
position of the other directors and Messrs. Wernher Beit & Co. in 
connection with the proposed leasing or purchase of the Camps Bay 
tramways. He contended at the meeting that turning him off the 
board would not affect the main point that was in dispute. 


Oswestry Electric Lighting Co.—The annual meeting 
was held on 25th inst., Mr. Wynne Oorrie presiding. The receipts 
continue to increase satisfactorily, and the available balance of 
profit amounted to £538, After adding £163 to the reserve fund, it 
was decided to declare a dividend of 4j per cent. 


STOOES AND SHARES. 


Wednesday Evening. 
InTrEBBRUPTIONS to Stock Exchange business are still abundant. 
Political uncertainty, holiday influences, progress of a fortnightly 
settlement, and general hesitation on the part of the public—these 
restrict investment orders very considerably, and the only active 
speculative department is the American Railroad, the animation in 
which provides rather a doubtful benefit to markets at large. 

Eastertide did little to help the electrical railway companies, the 
Central London publishing a decrease of £322, while thé City and 
South London had a decrease of £253. For the half-year to date 
the figures are £2,003 increase and £2,734 decrease respectively. 
City and South London shed another à to 434, and the market for 
the stock seems to be almost backboneless Metropolitan Oon- 
solidated weakened to 963, and Distr. cts went fiat to 383, a fall of 
two points, This dulness, on the eve of electrical working, does 
not augur well for the immediate fature of the stork Great 
Northern, Piccadilly and Brompton Ordinary are 9, and the Pre. 
ferred about ł premium. -Great Northern and City Preferred 
changed hands the other day at 5j, but this was in ar odd parcel of 
shares: a number more negotiable could have been bought at a 
lower price. East London stock attracted some slight attention at 
5$. Baker Street and Waterloo Debenture has again hardened to 
41 premium, there being little stock on offer to supply a fairly 
healthy demand. 3 

While Traction issues are well supported, it cannot be said that 
business in them is at all brisk. Cape Electrics at 1§ are j easier 
after the meeting. There have been a few sellers this week of 
Buenos Ayres Grand National First Preference, and whereas 
it was difficult to buy the shares at 7 a month ago, to- 
day it is equally difficult to sell them at 6. The postpone- 
ment of the echeme has prompted certain holders to realise, 
and the market is not sufficiently free to tempt dealers to put the 
shares on their books. Other Argentine traction dessriptions 
remain unchanged. Anglo-Argentine Ordinary at 8}, Belgrano at 
3B, and City and Buenos Ayres Tramway (1904) sharce at 54 show 
no alteration, but Anglo-Argentine Preference improved { to 6. 
London United Preference are 104, and despite the chilly weather, 
the trams did good bu inets through the holidays. Metropolitan 
Electric Debentare stock is good at 106, rather buyers, and Perth 
(West Australia) Electric Trams 5 per cent. Debentare is the same 
price. Calcutta Trams were sold as low as 82; on Tuesday. A 
fal of у, leaves Bath Electric Preferred shares at jj. In tbe 
manufacturing group, Westinghouse Preference are steady at 3, and 
the Debenture stock is 92. Baboock & Wilcox hardened a fraction 
to 5, the Preference being also better at 14. There was a 
small seller of Willans & Robinson Debenture in the market this 
week, and he got 75 for his stock. 

Amongst other Miscellaneous shares, the chief alteration is a drop 
of 2 in Electric Constructions, which brings the price to 1}, as it 
was а fortnight ago. Henley's reacted to 113, a fall of 10s, and 
they now stand but 5s. over Callender’s Ordinary. But Henley’s 
Preferen e have à to 5$. Crompton Debentures are again in 
request, and have risen another 2 per cent., although Edison and 
Swan Second Debenture lost its small gain of last week. British 
Aluminium 5 per cent. Debenture improved a point to 103, the 
stock having been somewhat overlooked in the recent hunt for this 
class of investment. 

Despite the excitement in the American Railroad section, the Tele- 
graph stocks connected with the Atlantic have barely moved. The 
only quotable change in the Anglo-American group is a rise of 1, to 
to15j in Anglo “A.” Indo-Europeans added £1 to their price at 
58, and the meeting on Tuesday was quietly optimistic. Great 
Northerns keep steady at 38. Globe Ordinary receded j to 104. 
Telephone descriptions are simply firm, the National group being 
unaltered, and Monte Video Ordinary supplying the only noticeable 
feature with a small rise to 18s. 9d. 

Electricity Supply stocks and shares present a solid front of 
unchanged quotations, and there has not been enough business 
doing to test the market's tendency in either direction. The new 
Adelaide Supply issue does not appear to have called for any 
letters of regret, although the company was kindly spoken of. The 
subsidence of the scare which was felt by some of the sbareholders 
in the Metropolitan Companies by reason of the new Power Bill, 
has already been chronicled in these columns, but it is curious to 
notice that the price of Edmundson’s still remains dull. The 
Kalgoorlie Electric Power and Lighting Co. draws attention to the 
fact that the profit for last year—vis., £18,344—is nearly double 


that of the preceding twelvemonth. The Preference shares 
about 15s. middle. 


Coventry Electric Tramways Co.—A dividend of 2 per 
cent. for the year 1004 is recommended, and the transfer of £500 
to reserve, leaving £646 to be carried forward. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


* A period of nine months. 


1 Quotations on Liverpool Btook Exchange. 


5 Unless otherwise stated all shares are fally paid. 


Bank rate of discount 23 per cent. (Maroh 9th, 1905), 


Business done 
Present. ee Closing week ended 
otetions usgang : 
Issue, NAMN, April 17th, | April 26th, | АР 26, 
Highest Lowest 
84,800 | African Direct Tel 4 Debs, ва ова тош. а ЖЗ 99 —102 99 —108 .. "e 
a shar, Nos. 1 to 35,000 ee ee ee 21— 21 21— 21 e ее 
119, 700i Do. do. 5 % Debs, 08. 1 to 1,950 Red, ee ee ee 72 — 71 72 — TI ДЫ TT 
168,590 Anglo-American Telegraph ee ee ee ee ee 0 0 ee (0 — 62 xd 60 — 62 xd а s 
6 118,910 Do. do, do, 6 % Pret, а ree ae da Vi 101 —107 xd 106 —107 xd 106 ва 
marr Do, - do, do, De б.с i4. жю Жас ЗУ = 161 9 25 150 | 15i 
‚бын Мов. 1 to ee ee ee ee ee ee DX. 5 ane. se 
15500009 Do ee € ee ve ев ее ee ee g^ 99 s ay d 983 ee 
1932, „ ds. Sterling 600 year 4 % Deb, Stock Reet. = — 9x 8 
16,000 Cuba Telegraph ее os a 1% ее ee өө ee ee 84— 9 € ды 9 NT se 
6,000 Do. 10 96 Pref, ee ee eo 0 0 ee ee ec 164— 173 16 ББ 10 oe 
15,981 | Direct Spanish Telegraph, Ord. .. 3 .. «2 «+ ec ee 88 — 8 T 
6,000 Do. a 10 Cum. Pret, ee ee ee ee 84— 9 S$ — 9 vs. ee 
80, 000 Do. 4 % Debe, .. . .. 101 —103% | 101 — 108 X "i 
па Direct oe States в Cable ee 1005 115 xd 105 ie oe oe 
Direct West India Cable, within Nos. 1 to 1,200, R —i = eo * 
*.680,000 | Eastern Telegraph, Ord. ont ata Deb, eu m m : na: ed. й 189 —142 ха 189 —142 xd 141 1391 
2,060,000 Do. 5i Stock 15 x ma MN .. | 100 81, Pe, € 91 — 93 xd 91 — 93 xd 928 914 
-1,896,814 Do. Mort, Deb. Book B.: . lon Sox fo 1% 1% | , ао „ 
Extension, y and China legra h ee eo + 2 = — 14 4, ee 
602,400 Do. 4% Deb. Stock TD Stock | 4% | 45 | 4% | 105 —107 105 —107 1064 
800,008 | Hastern & South amoan Tele., 4% Mt. Db., Nos, 1 to 8,000, red. 1909 | 100 4“ $ 'y, 4% 100 —102 100 —102 oe oe 
800, 0001 Do. do. Reg. Mort. Debs. (Mauritius Sub.) 1 to 8,000 | 95 4 < 4% 4% 101 —108 101 —103 Үз 
180,887 Globe Telegraph and st ee oe ee ee ee ee ee 10 £8 КЫ 53% ы 108 — 103 101 — 104 10) 107, 
180,687 _ Do. “do. 6 V Pref. e. „%% o% ө» oo| 10 6, | 6% . 148 — 143 148 — 14$ ч iii 
150,000 | Great Northern Telegraph, 10 124% 15 % | 2% 87 — 89 87 — 39 $a ES 
50,000 and Bermudas Cable, 4$ 95 1st Mort. Debe, y Mithi Loi. 100 44° 4i 44^ 100 —102 100 —102 2 
11, Indo-European Telegraph T" ier ar ded КИ 35 1 10 13 % 51 — 63 52 — 54 S os 
77680 Monte video Telephone: i: ла, Ord. x Ps ёе өө äs 1 9005 8 T 13— + ~ 7 m 
1,988,888 | Nasional Tele ic os co. | өе 100 6 6 6 % | 1084—1094 1084 —1094 108% | 2084 
1,966,667 Do. Def. Lock. oo oo oo c еа ао | 100 4 5 5 6 100 —102 100 —102 1014 1007 
15,000 Do, 6 Oum. 1st Pref, ee ee ee ee ee 10 6 6 6 % li а 12 1; = 13 12} oe 
15,000 Do. 20. > Саш, nd Pref, oe ee ee ee ео 10 6 6 6 % 11 — 12 11 mF 123 эге d 
260,000 ро. do, Non-cum. 8rd. Pref., 1 to 960,000 .. .. 6 b b 5 * 53— 52 t4— 56 513 512 
3.000,000 Do, к A Deb. Stock Red. e 5. ое | Stock | 84 Bj gà | 100 —102 100 — 102 .. .. 
1,980,593 Do. 4 b. Stock Red. oo 100 4 4 4 | 1084—105 1034 —1 104) | 1034 
179,818 | Oriental Telephone and Elec. Nos. 1 to 171,604, fully pala e». Wes 1 BA | 839, | 64", = 1 l1 z Ue 
` 100000 | Pacific ana European Tel, 4% Que Debe, 1392,08 . . 10 |4 | 42 | 86 10“ | siae? i: 
An uar. e to eo ee | 70 "b 7 25 Е oe 
59 Bea 8 ee ec 55 % ee oor ee : ee ee ee 8 5 ч. 5 % 8 — 84 в — 83 • 
8 287 | Submarine Cables Trust e oo oo o; 5 ә» | бег, | 6% | 6% | 6% | 122 —125 ха | 122 —125 .. 
08,000 | United River Plate Telephone EE 6 1 8 X es 7 — 74 1— 7 | a 
40,000 Do, do, 6 Cum, Pref., Nos. 1 to 40,000 ee 6 5%, б, 5 —. 6 I oe . 
179,947 Do. do. * 6 Debs. ee ee ee ee ee | Stock b 5 5 '%» 5 % 107 —109 107 —1(9 t oe 
15,6003 | West African Telegraph, Shares We. MÀ 10 У ~. 4 ч, ee 8 — 63 8 — 83 .. T 
B0,008 | West Coast of America, 1 to 30,000 and 68, 001 to 58, 003 2 Nil il 2—. 14 [&— үл zm oe 
150,000 | West Coast of America, SERM Kon Ti 1 to 1,600 guar. by Bras, Bub, Tel, | 100 | 4% 4 % | 100 —102 100 —10% $ n 
107,980 Weed „ 5 ‚144, эю 907,880 Rico. EMO MS os 10 їч | 7% 134— 14 13à— 14 1875 133 
16,000 Debs. p series, 1906 ee ee ee 100 5 “oO 5 9 % 101 —103 101 —108 e eue 
568,880 Do. b Stock Red... .. «6 eo | 100 45 | 4% | 49 103 —105 108 —1(5 I 
н8,891 | West India and ашалы ы M 35 eee зе өе 10 Nil il T Jà— #4 R- v - 
64,668 Do, do, do, 6 Cum. lst Pref, ce es 10 Vo 7 % ee t1— 84 UA — 87 oe ee 
4,009 Do, do, до. 6% Cum. nd Pref. ..  ..| 10 Nil Nil .. B — 8 в — 8 .. 
80,0008 Jo, do, do, 6 % Debs., Nos. 1 to 1,800 .. | 100 5% | 5% | 6% | 103 —1C5 103 —106 es we 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
63,680" British Aluminium 7 9% Cum. Pret. ee ee ee 0 0 ee oe b Nil Nil Nil 41 — 47 — bi буз, ° 
„0,000 Do. do. 2419 Сот, Pratt. 5 Nil Nil Nil 4i— 5 4i— 51 . T 
200.000: Do. do, 10% эйе Deb. Stock Вей.  .. ee .. | Stook 5 % 5 * b $9 — 1С 100 — 104 "A be 
138,30} British ee eo ee өөх ee ee 10 M oM 6 p oe — 91 91— 93 954 91 
155481 Do. . do 6 % Cum m ee 10 6 X б, iu 103— 13} 101— 113 111 104 
1.0.00 Do. do. Perpe etual Debenture Stoch ae ee b Uo b % 5% 120 — 12: 20 — 22 ee oe 
280,098 Do. do. 96 må D Deb. Stock Red. ee ee ee 100 ee ee 45°, 98 — 100 98 — 100 ee 
100,000 | British Insulated and Helsby Cables оо оо оо „6 b 10 *. 8 % 8% im 6 54— 6 Бү, ve 
198,800 - Do. do, 6% ‚ Pref оо оо rT) 6 6% 6 * 6. 0 — 6 54— 6 oe oe 
025000: do. 96 1% Mort. Deb. Red... ee T ee | 100 44% 43% 1817 101 —104 101 —104 v ee 
50,880 €Broweté, Lindley & Oo., t oo ce ee ee ee oo eo 21 Nil Nil il ify 0 90 ee 0 0 
60,000 . Do. do. 6% Oum, Pref. .. .. j« ..| 41 Nil Nil Nil 14/6 to 1 14/6 to 1 T T 
106, 784. Brush Blectrical Engineering, Or +5 1 $0 781.. ee eo ее 2 Nil Nil Nil 4— 3 — | oe ee 
150,000 Do. do, Non-cum. 6 Pref, ee ee ee 2 R % 6 % 6 14— 2 14 — 2 oe eo 
135,0008 Do, do, Perp. Deb. Stock . T .. | Btook | 44% 43 43 92 — 96 92 — 96 2 oe 
126,000 Do, do. 4 Perp. 2nd Deb. Stock .. Stock 43 445 44%, 19 — 82 79 — 82 ^ i as 
86,000 | Oallender's Oable Construction S oe ee Y vé és 6 1h „ | 154'5 са 1t — p 11 — lij Ж aa 
40,000 Do, do. до 69 Cum. Pret. . 8 % 5% |. 83— 5 bà— 52 Bl. 
» do. do. 4 1st Mors, ‘Deb. Stoch Red. „Stock | 44% 45°, 44°, 107 —109 107 —1C9 85 49 
1,902208 | Central London Railway, Ord. 8 se ee oe Stock. а 4 4 | 9—9 92 — 94 93 974 
523,296 Do. do. 4 Pref. Stock ee ee #0 ee ee Stoch 4 4 4 Uo 101 —103 101—1€3 eos 
528,336 aa do, De * е өө ee m m ee e ài He 22 sta 443 t2 — Eb oe е 
Ойу an осе London Rail oe ee ee ee "T^ eo toc "o — 44 43 — 4! 43 43 
55,000 n Oo., Суз 1 40 88,000 Dein e oai ais A 8 5 % ee 2— 7 2— 2} = ee 
і L] ort. Li e, 0 ?, an Q/ Су о, — dae 
DN "Bat to 11,000 of 450 rod. e | 5% | 6% % | 8—98 {5 —100 и 
90,961 | Edison & Swan United Elec, Licht,“ A“ shares, a Bia" to me b Nil Nil са 1— 1 1— 1} А .. 
19,189 Do, do, А ” shares, 01 б Nil Nil TA 13— 2} ji 2 > e 
Do, до, 4 96 Deb. Stock Red 100 14 4% 4% 80 — £5 80 — 85 К 
100,000! Do, do. 5% nd Bob. Stock Prov. Certe. all pa 100 6% | 6% 5 85 — 90 81 — t9 - 
113,100 E ':есёгіс Construction 1 to 119,100 890 ee ee e 3 Kw, 4 ET ee 14— 1 1 — 1 ee ee 
81,890 Do, . do. Н pom: Pret, 140 81 oe - ss 3 T% 1% ee. @— 2 21— = 
29,000 | Do. do. ai More Deb wick’: S Stoot | 4% | 4% | 4% | oT — 99 67 — 99 99 | .. 
25,000 | General Bleotric Оо, n m Pref, ee - oe ee 10 5 * 5% es 94— 10 — 10 sf “э 
Do. do. ‚мо Deb. es оо o Stoch 4 | 21% | 4% 97 — 101 97 — 101 E n 
200 mentors W. Т.) Telegraph ks, Ord. .. T ee SR is 6 20 |15% | 15 «4 114— 12 11 — 12 
do. Ф » өө DO ee e. Б 4i'X 44% 44°, 54 — ER & – ti 6g 
45,900 Do do. ort. Deb, Stock os .. | Stock | 44°, 43 45% 109 —111 109 —111 a 
50,000 | India-Rubber, Gutta-Percha &. ‘Telegraph Works . - 10 10 + 10, * 16 — 11 16 — 17 bis s 
— "T . do. on до, 4% ist Mort. Deb gn us 15 no 9 ‚ 100 —103 > T 
verpool Overhead Rallway, e 22 eo ee oe ee igs 1 % % 4— 8 aT 812 З ee 
. 10,000 : do, Pref, £10 paid .. .. .. (a 0 5% 5 % | 5% 91— 9 12 92 Hi i 
* 0,360 R 14 | Hw, 20 * 15 % |, 86 — 83 96 — 88 863 . 
BES LONI o. до, Deb, Ваа, Nos. i to 1,600. Rea. d 100 1 | 4% 4 103 —105 108 —105 2 " 
$48,000! | Waterloo & City Railway, Ord. ock eo oe” „ 100 Bho SkYo 34% 92 — 91 92 — 91 984 


f; From Manchester Share List 
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SHARE LIST OF ELEOTRIOAL COMPANIES (continued). — ELECTRICITY SUPPLY COMPANIES. 


Stock Olosing Closing 2244400. GEO 
ктө NAME, | | or rends for the Queratinns ; Quotations anded 
' Share. | years April 17th. April 26th. April 98 3th, 1905. E 
t 1902. 1 1908 , 1901. Highest . 
1 Brompton P Kensington Electrio Light Sup., Ord n 1 to 000 Vu е : 2 | о T 10 6 "- l T 10 ка 
188,782 | Central Electric Во [^ % Guar. Deb. Stook .. n [100 4% 4 % | 4% 105 —108 105 —108 5 | . 
42,000 Charing Or ова and eotricity Supply "E б |10— | 8 8% 71— 83 Ta— 3A Hg "à 
Š 8),000 А o. o. di Cum. Pre 1, "m 5 44% 442 1 44%, tg— tà — 6 es 
—$m| ERO аач к Ly zb 
8 50,000 Do. do. 4% Deb Stock Red. .. .. .. .. | 100 | 45% | 4% | 4% | 105 —107 106 —107 106 .. 
44,486 »Ohelses Electricity Варр!у, we Mea mas 6 “as, Sin 6% 7. 6) — ei 
150,000 Do. , Deb, Stock Red. га ví eo Stock | 44% 44%) 44% 109 —1117. 10) —111 ea а 
, 46056 | City of London А Lighting, Ord. 40,001—110.606 92 oe 10 b * b ~. 6% и — 12 11 — 13 ee 
40,000 Do. 6 % Cum. Pret., 1 to 40,000 ss 10 6 X 6% | 6% 183 — 14 18j— 14 А oe 
400,000? Do. 5 % Deb. Stock, Scrip. (isa. at 115) all paid .. as 2 Е 5 ~ 5 % 5% 198 —127 198 —197 T oe 
: 800,000 Do. 4 2nd Deb. Stock, v. Certs., all paid ee 100 44% 44% 4 % 108 —105 108 —1€5 oe 
40,000 | County of London Electrio Lighting, Ord. 1—40,000 . - ai 10 * x 4% 4 9— 9 9 — 9 9 oe 
80,000 Do, do, do. 6 96 Pref., 40,0001—80  .. 10 6 ч, 6% 6 * 19 — 19 12 — 123 бе 
400,000: Do. do. Hi Deb. Stock .. m ae ats 2 $5 43 44°, i 111 —114 111 —114 . 
960,000 Do. do. Qnd Deb. Stock ee oe ев ee Stock 4 o 44% | 4 9 101 —106 104 —106 106 ce 
70,000 | Bdmundson's Electric Corporation, Ord. Shares Wet ue ws 5 "+ 7% 5i— 6} im 6 
80,000 Do. do. 6 % Com. Pret. ari ze в | 6% 6&— 0j — 644 et 
800,000: Do. 44% 1st Mort. Deb. Stock ..| 100 43, 44% 4495 106 —108 106 —108 1053 m 
71,000 | Kenein and Ена Electric ora: А ss 6 10 * ti, 12 . 12 — 18 19 — 12 T 
135,000 do. do. Debenture Stock . Stock | 4% 4% 4% 101 —108 101 —108 — m 
1\1 01 | London Electrio Bu ly Corporation, Lim ted, Ord, .. >» RA 8 Nil Nil 8 ч 24— 51 3 ee 
6' 6.0 Do. dn" do. 8 % Pret. 6 6 % 6 % 6 ey 5 = 5 5 ee 
371,535 Do. do. 4 % 1st Mort. Deb. Stock Red | Stock | 4 ET 4% 4% 9) —101 99 —101 ss 
100 100 | Metropolitan ТИЕ Supply, 1 ds 100,000 . de 10 Tie | Hio. | 10 . 171— 1 i 16 P 183 
76.121 Do. do. 9% Cum. Pret. 1—1, 106, 48 paid ss b 43, 444% 44% 53 — 6 ba— 6 584 sà 
390,000: Do. do. ae lst Mort. Deb. В tock ee ee oe 44°, 4 95 43 o 10 —114 10! —114 ee 
60,0003 Do do. % Mort. Deb. ftock Red .. | Stock | 34% 9479 | 8496 97 — 91 97 — 99 $91 
250,000 | Midland Electric Corporation, 44 % lst Mort. нес "S m ..| 100 49% 4% | 48% 99 —101 99 —101 T 
10,859 | Nosting Hil £ieceric 8 ee s iz 10 к * 6 . 7 Ф 144— 153 144— 153 a 
69,000 Do. 4% 1st Mort Ded. 100 4% | 4% | 4% | 100 —102 100 —102 
40,000 | Bt. James’ and Pall Mail Bleotrio Сири ош. ЧА 6 143%, 144 14% 184— 1 fe 143 148 is 
90,000 Do 29 Тф Pref. 90,081 0 40,080 6 % 1% T% 9} е{— 84 së 
13,000 | Smiths p Markets Electric Supply, Ота. as oe 6 чех. 4% 4% 28— 84 ч6— 83 92 - 
50,000 Do. do. do. 4 9% Deb. Stock ee ee Btock 4% 4% 4% 79 — 88 79 — 88 б ae 
65,000 | South London Electricity 8apply, Ord. - А ʻi 6 14% за | 4+ 8 4i ‚ B— 44 T - 
100,000 | South Metropolitan Electrio Light and Power ‘Ord. a $3 ЖА 1 Nil Nil Nil z 1 l s ee 
60,000 (Late Blackheath and Greemwtch г i 1 Nil | 7% | 9 5 liÀ— 134 141— 143 i : 
100,000 Dist. E.L.Co.) 44% 1st Deb. Stock | 100 44% | 44% | 44% ! 105 —108 106 —108 Ў 
mu Б acy саи D о рее qur 
0. oe ee б ! % 5 % “o a — t ' oe 
200,000 Do. до. 44% 1st MO Deb. Stock Red — ..  ..| 100 s | 4% | 101 —106 101 —106 | ii . 
110,000 | Westminster Dlectrio Варріу, Ord. EL. ae ee 5 | 19 & | 183%, | 14% | 194— 184 194— үз 12 194 
98,151 Do. do. 5 % Cum. Pret. ee ee ee ee 5 y^ 5 Jo 6% | 0 — 6 — 6 ee 


— 


Shares not officially quoted :—Mackay Companies, ord., 41—414. Pref. 75—16]. 
* Subject to Founders Shares. | Unless otherwise stated АП shares are fully paia. 


— 
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Fort- | Receipts for | No. Mil | Fort- Receipts for | No. Miles 
Locality. night | the ot Total to date. ueg Locality. night the of | Total to date. open 
, ended. , fortnight. жка.) ове ended, fortnight. | wks. | bem 
| | ) | | | 
4 П 
| | к 
£ £' | 2 2° . | Е 1 X so ° 
Aberdeen  .. .. Apr. 22 2,251 — 187 47 | 61,878 + 5,360 ie t Cardiff “a .. Apr. 8 1,697 | — 7.1 2,8244 — 614,.. | " 
Ayr = i » 26 1146 — 88 48 | 18,631 + 635 Carlisle З s 22 910 — 1 | 18 2,48 — B8 .. | oe 
Bath .. .. „ 19 1.19 — 100 16 8.875 + 821 12 = Chatham and Dist. „ 20 1,249 + 98 16 9,858 + 984 99 +B 
Birkenhead . . „ 23 1089 — 34 3 | 3,290 — 94 185', Colchester .. o0 p 19 9412. .. 88 8, 184 os 18 75 
Blackburn ..  ..  .. Guo RR. ade Ripe que ud | 134 Cork .. .. „„ 18 E94 |— 2 15 ' 6197 '+ 393 99 
Blackpool .. » 20 3323 — 26 8, 1:96 — 1,166 +4 .. Darlington .. „„ 16 868 75 2 863 j #7... 
" — Fleetw'd „ 22 £768 + 178 16 | 8,547 437 {у Darwen e .. „ 22 1498 70 3 725 — 11 4396 .. 
4 — Lytham „ 6 864 — 103 23 3,152 74 ' Dover "T ОЕ 831 — 89 f$ ' 2,599 — 11 B... 
Bolton Di . „ 28 4,80 4 576 4 6.706 + 115 25 " Dublin e" vx „ 41 9,215 — 275 70,6,5 + 661 48 +1 
Bournemouth » a 19 1,985 — 328 23 2,665 10:15. .. Dundee i „„ 19 1,629, — 95 OR 2 zx d ex 
Bradford "LEE 8 8,932 — 873 1. 4,844 4 813 | East Нап .. . „„ 22 1,548.4 1 3 2,452 ie eae “озн 
Brighton .. „ 23 1.571 + 116 4 2,943 | 94 Glasgow... ... ›› 22 $9,781 + 849 464 | 610,063 74, 925 (78 + 3 
Bristol e e! ogg 21 9,315 — 487 | Gloucester .. - s» 19 56; 8 72 15 . 
| | ' | | !Halifax — .. „ 5, 1,078 — 598 1 1,078 — 503 | 354 + 23 
| | CENE | Huddersfield | » 22 2,018 145 8 | 4,058 — 1% „„ 
| | Hull | » 72 їй . 900 8 | 6843 — 167 18 
Brit. Elec. Trac. Co. | Ilford .. - " » 16 bo? — 248 | 2 | 909 — 248 
| | | | | Ilkeston О  ..| » 1 | 223 — 82: 2 293 — 22 B5 .. 
Airdrie . . Apr. 14 3 - 0 16 | 9289 a Ipswich ngk „„ 2 Bib 4 B! 8 1.45 — 2% 103 
Barnsley . » 14 814 — 60 EET 2,281 з 15 | Isle of Thanet | 90 22 B42 .— 9 | 16 | 4,406 — 196 | .. ` 
Barrow  .. „, 14 430 + 84 „ | 2.630 + 496 | Kirkealdy . „ 19 100 — 898 s | "T m 
Birmingham (City): „ 14 11.158 + 82 „ 8,857 + 4. 6 Lan'kshire Trm. Co. „ 20 1,296 — 52 16 10,079 + 722 86 
Birmingham (Mid. „ 14 [3.30 + 368 „ 725,421 + 3,299 | Leeds. ‚2. . o 15 i 10,918 — 391 | 8 | 16,389 + 115 893 + 74 
Devonport » H 919 |= 77 „ 6.479 — 348 | Leicester iol | „ 15 Swe: .. 16 | 2,418 | des bud 
Dudley Sto’ rb'ge | „ 14 | 1,628 — 269 „ 1,344 + 122 Liverpool ? Я „ 16 20,52 ＋ 425 | 16 149,907 i+ 6,238 108 
Gateshead.. „ 14 1.781 E 43, y 12.926 + 2514 | L. C. C. e 5 „ 8 13,405 +1,635 | 1 16,948 + 2,924 4/71 + 7 
Gravesend, N’fleet „„ 14 | 419 — 162 | s 2, 44 | — 400 | Lowestoft... ы | „ 15 947|— 93 „ . 
Gr'n'k, Pt. 9 „ 14 1,28 + 244 ,, 8,035 + 1,169 | Manchester .. " » 22 94,766 |+1,719 , 8 36,768 + 1,974 .. | 
Hartlepool ў „ 14 469 — 98 „, 3,5838 — M А Newcastle .. n! p 2 | 1,318 p 420 M ME "T UE 
Kidderminster .. „ HM 199 ,— 80 „ | 1374, — 107. NM Newport... o „ 18; 9,107 98 2 1,107 + 93:14 1 
Merthyr .. „ „% 14 391 — 91 „ | 2,0604 — 242 P oa Oldham zi ..! vy 16 2987 + 688 8 | 5,0>9 |+ 1,051 58 ‘+ 
Metropolitan — „ 14 4,191 1.419 „ 229,168 + 12, Plymouth. п ТООТ ЕЕ: Da s Zag 
Middleton. ». 14 (02 — 67 „ 4,011: + 233 | Pontypridd .. oe „ 15 3819 Е 2 ь10 | AN 8:5 
Oldham — Ashton . „ 14 1010 — 99 „ 1.3465 — 23 Portsmouth... Уз » 15 83,618 —1,229 2 | 3,618 — 1,929 144 
Peterborough ..' w 1 24 — 93 „| 7% — Wb | Reading ek w 18] 1087, .. | 9 1087 | .. 1912 
Poole |» 14 506 — 226| „ 3,370 — 274 " Rochdale — .. . „ 16 1166 + 80. 3 1,1% + 860 154.108 
Potteries .. „ 14, 8315 |- 119 „ 24,375 + 420 | m Salford T Ja » 24 | 8,759 + 956: 4 14.579 + 216 80 
Rothesay .. „ 14 140 — 129 „ 722 — 95. || Scarborough e. o 1% 14 „% [|н 941. 8} | 
Sheerness..  ..! , 12 126 8 „ 830 ; + 143 e | Shefleld —. .. ^ 23 9172 + 298 | 4 , 18918 — 720 94) '+ là 
Southport ej 14 : 519 — 216 „ 8,4-7 — 20657 ee Southampton Lu „ 19 1.710 — 156 8 2,579 — b45 1 | 
South Stafts. „ 14 1,857 317 „ 9,710 — 729 . | Southend-on-Sea .. „ 19, 525 — 2 3 "74 — 120 
Swansea .. .. na 14 9-3 — 15 „ 6,923 + 31 РУ | Stockport ex „ 14 955 - 200, 2 | 955 i— 200 114 + 1 
Taunton .. d owe 14 99 — 13 „. 61 — 97 : Sunderland i „ 23 1188 + 13 8 | 87:5 — 393 1 7 1 
Tynemouth . „ 14 874 — 185 „ 9538 — 675 .. |. Tyneside .. .. „ 19 677 + 60.18 5,313 + 671 .. .. 
Weston-s-Mare ..| „ 12 103 — 65 „ 6з рн ‘Warrington write “ac. oO 319 — 33 1 819 . — 88 n 
Wolverhampton D. „ 14 707 — 158 „, 5,122 + 49 „ TRE West Ham ЫЎ „ 20 2,270 + €25 8 8,168 + 1,200 9 t52 
Worcester.. „ 14 562 — 6l ,, 3,88 + 760 Wolverhampton „ 19 чо + 830 3 1.9.3 ba” " 
Wrexham. » 14 215 — 74 „, 1,118 — 115 P 
Yorks. Wool. Dist. , 14 1,201 — 146 7 8,132 + (080 .. e? | 
| Cen. London Riy. Apr. 22 19,977 — 158 16 11342 + 2,003 6 .. 
| City & S. Lon. Rly. | ,, 23 5,24 — 198 17 49,656 — 2,734 (4 
| Dublin-Lucan Rly. | „ 21 238 + 6 16 1,575 + 2. 7 
Burnley д .. Apr. 22 2.405 + 425 ai G. N. and City Rly | „ 22 3011 1,183 16 25,499 А 93 
Burn -on-Trent .. wu. 3 67 — 11 3 1,628 Ri .. | L'pool Overh'd Rly. и £3 3.008 — 239 16 25,002 — 1, 238 6601 .. 
Bury. .. „ 9 533 1 786 3 | ‘Mersey Railway ..| 15 1,680 + 72 16 23,574 + L861 4 
| | \ | 
RE ! П 
_ NA N _ — | сеъ 3 NCC RENTRER, y „сл лән ыыр. л. 
* Compared with the e corresponding period of 1904. t 


One week only. | nolude& borse and other receipts. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING МАКОН, 19065. 


Our monthly return of electrical exports and importes of the 
United Kingdom «оче a satisfactory increas in the case of the 
` former, vis. £114,533, as compared with £98,965 in the shorter 
month of February.; this is also true of the imports, which are some 
£8000 in excess of lest month; the re-exports, however, have 
diminished by some £2,000. 

Owing to the small extent of the telegraphs exports and imports, 
these are entered as se е items below the tabulated returns; 
practically the whole of the former, it may be noted, is composed 
of Marconi apparatus. 


In comparing the individual items with tho February returns, t 
will be seea that the marked improvement duriog the present 
month lies in exports and imports of electrical machinery, and that 
while India remains our most promin nt customer, our South 
African Colonies, Japan, Ohina and New Zealand compete closely 
for second place. 

The valva of electrical machinery importe so far this year shows 
a falling off, compared with 1904, the returns for tba three monthe 
ending with March indicating a total of only £126,498, which con- 


trasts with £139,336 in the first quarter of 1904. 


— — 


— — — 


Registered Exports of British and Irish Electrieal Goods from the United Kingdom. 


te | p 8 Е 
25 £ m 9 3 | ЭЁ ! gai Es 
i ў SP, i408 Е 2.8 ef „% 2 (BB OLI 4 
Country receiving exporte and importing. EFE £ Е Е 2 | 22 f E 28 Р HE FEE | ii 
3 8 $979 Ez 2 пош S $ 5 P 8 2 
с 7 $i 58 2 с я “a 33 TEM MEET 
dB | = E 8 m4 s ° 
& & & | & & | & & 4 £ £ £ 
5 5 „ nae ева 135 ies 41 72 66 342 270 i ui 24 231 eve 
Germany i » 6  .. e 14 m 255 e 78 300 
Netherlands... e 212 851 459 90 180 32 10 12 M 
Java, Dutch Borneo and Duteh 1 Indies T" 5 e" 49 3 58 | m — зе a eM 
um ecc eee eee eee 50 33 24 2 77 н 1 | 8 eee t 99 pee oes 
France 5 644 112 e. s. 1026 1,260 * aie 200 s 
ре, Madeira, and Portuguese Africa 2 70 | 88 a 15 435 р. Bs 1,604 203 wie 
an es eon eee eon eee 1 eee | 43 í ee eee 2.692 [E27 : ea ee | eee [EX 
Italy ^ Harl | 68  .. e o. 100; 220 3 16 — з 
ustria- Hungary and Greece 9 ie о 41 — а ‚уйа И 
Egypt  .. .. e 1007 кюз 110 10 50 1133. 59 21 i 
China and Siam Pus ne ids „„' 1,89 | 27 220 34 185 | 208 — i | 141 ssi 
Тарап з м 975,182 .. | . 4 8 84. .. | 1850! 824 
U.B.A., ber Oba .. 74 „ 22 44 149 332 r 
Mexioo, Peru an iras ene oes wee 26 50 | eee ees | 260 TP TII i T 790 TY 
сын... TE 26 193 224 75 95 22 T дй | see ass 
Brasil йы oe on. Se 3 8 570 27 .. | 1.098 27 131 143 els 
Argentine |. . 1.50 344 34i .. | 170 3,19 66 52 . | 1000 
Channel Isles, Gibraltar and Mala... ‘gon. 354 12 | 198 | 159 „ Ds E ug 
British West Africa — ... e 5 3 195 11 159 5 | 0 % 148 9| .. 
Cape of Good-Hope 1,203. 2,461 380 197 462 4.115 | 40 42 848 | 561 93 
Natal.. 745 1,761 779 | 819 214 | 1,994 | 279: . | 2826 | 4,647; ... 
Zansibar, British Bast Atria, Mauritiosand Aden 166 | .. 10 | 10 e | 1t; 7 65 14 ^ ш, xe 
Iudia... 2,883 ` 2,612 3.365 871 721 3,647 | 559 141 492 515! 68 
Barmah m 9- x ^ e 241 1 3 15 99 4 
Ceylon e. 221 250 58 9 8 18 3 18 
— and Sarawak | 111 1538 202 16 201 75 2 97 10 34 
ng Kong ve | 914 547 164 39 10 “О ake 9 114 P 
West Australia 208 | 296 36 320 749 2,098 ad A ih 
South Australia m 165 93 in 277 gi „ ju 
Victoria. М 905 1,917 x 68 1,599 . | 2,335 e 
3 m Wales 471 | 189 112 174 91 3,905 146 9: .. ' 65 
aeensian " 30 Ai ae 55 8l xt . MD к m 
Tasmania... ез ae TN m Tw 57. 314 MEE y ЖЫ E" € "CON NE NS : 
New Zealand ы 9 9 9 9 —̃ . 14843 54 387 30 559 А38 144 19 8 is 
Canada aud Newfoundland " f КЕ 50 in 53 10 236 N | 
British West Indies and British Guiana 157 2 M 19 26 186 | 
~ - - - ce —— € — e —  — ew ©» 1 
.. e 15973 16050, 8.949 3, 4943 38,76 3,883 292 10,899 81691 1.864 
Telegraph exports for month, Russia, £3,220; Natal, £11. 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United eee 
po 
SDN CH | & xa & 
Various countries, mainly as above. . 1,834 38 357 97 277 9,404 | 88 EN И | 2,864 
j | i ! | 5 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
! 
| £ & | £ £ £ òð &£ & £ | & £ 
Rassias, Sweden, Norway and Denmark... ‚| 822. 50 2. 20 11 p N Ж 
Germany .. .. id .' 9314 | 2856 972 202 | 9,7985 | 578 190 788 | 2,172 
Holland Ка | 5,047 1,445 4.945 70 9,104 7,266 d 
Belgium i 8479 1.333 153 85 24 11,68 49 1089 1,981 65. 
France e 05e 10.984 673 550 168 620 | 2,360 | 1,338 | 1,808 1,633 | 
United States . „. 10.70 101; 62| 1,493 | 269 118,374 14 200 1, 169 
a! >| - - = - = ~| = . PESE 
Total, £ 37.026 6408 | &/722 2,18 | 913 | «6137 | 9166 m 967 16 20˙ 3407 
Additional Importe. — Austria, electrical machinery, £20 ; Cape of Good Hope, telegraph material, £137. 
Toran EXPORTS: Tota Re-ExPoRrs: Toray Imports: 
£114,619. £8,462. £130,625. 
The first and 


Nors.—The amounts appearing under the several headings are classified according to the Customs returns. 


third columns contain many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 


materials to those appearing in adjacent columns, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


LOW-TENSION THERMAL CUT-OUTS. 
By ALFRED FoHwanTz and W. Н. N. JAMES. 
(Abstract of paper read at Manchester, March 14th, 1905.) 


Tum three types of circuit in which fuses are employed are given 
below, together with the general order of magnitude of the current 
to be dealt with :— | 


1, Distributor boards... s .. 3 to 30 amperes 
2. House services and switchboards... 10 to 100 i 
3. Motor services and section pillars 

on distributing mains ... .. 50 to 500 


The current required to fuse a wire of circular cross-section of 
given material is dependent upon the following variables :— 

(1) Diameter; (2) time of current flow; (3) length of fuse wire 
employed; (4) environment and position of fuse; (5) previous 
history of fuse wire. 

It will be seen that there may be an infizite number of fusing 
currente for any particular wire. The normal fusing current” for 
a given wire, the length and environment of which are constant, 
msy be defined as the minimum current required to fuse the wire 
in such a time interval as shall be neceseary for the wire to have 
attained its maximum steady temperature. The " normal carrying 
capacity " or rating of a fuse wire may be defined as the maxi- 
mum current which the fuse is capable of carrying continuously 
without deterioration or undue heating. It should, in the author's 
view, bs taken as one-half of the normal fusing current for tinned 
copper wires. 

The first series of experiments undertaken by the authors was for 
the purpose of determining whether a law of the character с = a d^ 
connecting the fusing current (c) and the diameter (d) was true 
over any considerable range. In these experiments commercial 
tinned copper wires, fusing with currents from 1 to 100 amperes, 
were employed. These wires were tupported horizontally, and 
were of such lengtbs that the fusing currents were independent cf 
the cooling effect of the terminals. In each case the current was 
increased slowly, and the wire allowed to reach a steady tempera- 
ture before rupture took place. The authors’ results for pure 
copper and tinned copper are practically coincident ; this is due to 
the small quantity of tin employed in the coating. In common 
with wires of lead and tin and their alloys, aluminium wires, par- 
ticularly in the smaller diameters, are considerably affected as to 
their fusing current by the action of the atmosphere. A layer or 


skin of «xide or carbonate is formed of sufficient thickness and 


strength to hold up the metallic core of the wire when in a molten 
condition. Such wires break by the molten metal draining from 
the upper to the lower portion of the wire; the fusing current is, 
consequently, abnormal With aluminium wire this skin is par- 
ticularly tough, and has a large effect upon the fasing current. 

In the case of fuses enclosed in tubes packed with sand, chalk, 
asbestos, or other incombustible material, this effect is naturally 
intensifled, as the molten wire is closely supported on all sides, 
and special means have to be adopted to overcome the difficulty 
thus introduced. Preece's index of 1:5 does not fit the curves of 
experimental resulte; Preece states that his law gives values for c 
which are too low for small diameters, but we find that his values 
are also too high for ithe larger diameters. Determining the law 
for tinned copper over a large range (1 to 100 amperes), the best 
values of А and b are contained in the formula. 


С = 1,435 4! " (d in cm). 
The above law gives sofnewhat low values for wires of large 
diameter. The current range from 1 to 100 amperes was, therefore, 


divided into two pazte, 1 to 10 amperes and 10 to 100 amperes, and 
the best law found for each case, with the following results :— 


Range 1 to 10 amps. с = 821:3 d! !, 
„ 10 0100, о = 1,768 a, 


The calculated and observed values аге practically in agreement. 
For diameters in inches the law is expretsed as follows for hori- 
sontal wires :— 

Range 1 to 10 amps. с = 2, 501 d 5. 
„ 10 to 100 , с = 6,537 ad), 


The values of the index and constant necessary for use with 
various metals, with the diameters in inches and centimetres for 
wires in vertical or horizontal positions, with large and small 
terminals, and for certain standard lengthe, are given in tabular 
form in the appendix. 

For copper wires the effect of being in a vertical position instead 
of a horizontal one is to decrease the fusing current by 5 or 6 per 
cent. This is best expressed in the formula by keeping the index 
constant and altering the constant. 

The effect of shortening the fuse wire is to increase the index 
and the constant. 

A number of experiments were made with tinned copper wires to 
cetermine the relation between fusing current (c) and length (/), and 


on plotting fusing currents as ordinates and 7 as abscisge, a 
straight line over a considerable range was obtained, This corre- 


sponds to a law of the form c, = м 1 755 where M and N are 


constants depending on the diameter,and / is the length of wire 
employed. І 


It was found that м = P c, and N = d, where р and Q are 
constants for a given material with terminals of a definite mass and 
independent of the diameter of the wire. 

О» = normal fusing current for wires sufficiently long to be 

independent of the cooling effect of the terminals. 

c; = fusing current for a wire of length 2 cm. 

The mean values for tinned copper are as follows :—pP = ‘864, 
Q = 19,000; so that the fusing current c; for a length of І om. of 
tinned copper wire may be obtained from the formula 


» n 2 
С; = 864 с, + a а 


с„ being the normal fasing current as previously defined. 
For lead 
С; = 813 с, + з 

The effect of the length of wire employed and the mass of the 
terminals is much greater in the case of lead than in the case of 
copper, owing to the increased cross-sectional area required fora 
given current-carrying capacity; the radiating surface being directly 
proportional to d, while the surface available for the condaction of 
heat along the wire is proportional to d'. 

With copper wires with fusing currents up to 10 amperes and 
lengths of 2 in. and upwards the effect of terminals may be 
neglected. 

ith copper strip the fusing current is proportional to the 
breadth, with a constant thickness. 

A law of the character о = ab(t + k) obtains, where c = fusing 
current, b = breadth, ¢ = thickness. With a length of 51 inches, 
and the breadth and thickuess in inches, the strip being vertical, 


с = 40,550 b (t + 00355). 
In centimetre measure 
с = 6,280 b (t + 009). 


The effect of position is more marked in the case cf strips than in 
the case of wirer, the decrease in fusing current due to vertical 
position vice a horizontal position being abcut 10 per cent. for 
strips. 

The fusing current for vertical lead strips is given by the following 
equation :— 

с = 2,060 r* (b + *016); 2 and ¢ in inches. 


The range of experiments from which this law was deduced was as 
follows :— Thickness 0055 in. to 055 in. Breadth 08 in, to 4 in. 
Fasing currents 4 amperes to 100 amperes. 

Tbis formula can be relied on to within 3 per cent. with good 
commercial lead. An analysis of the sample used gave 99:8 per 
cent. of lead. | 

In centimetre measure, c = 407 7 (b + 04). 

A series of experiments was carried out with a No. 33 s.w.a. 
tinned copper wire, free in air from terminal to terminal The 
wire was placed along the axis of a tube, which extended the whole 
length of the wire, the ends of the tube being left open. Tubes of 
glass and of brass were employed, with internal diameters varying 
from 0°4 to 2:6 oms., the tubes being arranged vertically and also 
horizontally. In each case there was a certain size of tabe for 
which the fusing current was a minimum, any departure frem tbis 
size of tube with the size of wire employed producing an increase 
in the fusing current. 

Tin is the most economical metal to use in respect of power 
expended; then come silver, aluminium (with spring attachment), 
copper and aluminium (without spring) in the order named. 

It would seem desirable to run copper fuses at 50 per cent. of 
their normal fusing current rather than at a higher rate. The 
temperatare attained under normal load will then be moderate, and 
oxidation will be slight. On the other hand, fuses rated to blow 
with an excess current of 50 per cent. of their normal carrying 
capacity get far too hot, and oxidise to such an extent as to reqaire 
frequent inspection and renewal. | 

The authors’ experiments on copper fuses show that in general an 
average drop of 0°15 volt may be reckoned on, per fuse way at full 
load. Ір ап ordinary house installation we may assume that the 
current for any particular lamp will have to pass through three 
double-pole fuses on its journey from the supply company's mains to 
the lamp in question; the total pressure drop ia the fases will 
therefore be 3 x 2 x 0'15 = 0:90 volt—a ‘drop which certainly 
should not be neglected when contidering the total drop in volts iu 
the circuit.  Fuses immersed in oil have a large drop in volts in 
them on account of the high current density at which they are 
run. The oil in such cases gets extremely hot, and, in tle 
authors’ opinion, no cut-out in which the fuse wire itself is in contect 
with or immersed in oil before fusion has taken place, should be 
permitted. 

Generally speaking, the capacity of the circuit for overload is con- 
siderably in excess of the overload capacity of the fuse whic. 
protects it; there are cases, however, which require special treat ment. 
Arc lamps, for instance, are difficult to deal with. 

With regard to motors, the matter is somewhat simpler; the fus» 
should be set for 100 per cent. excess over the normal working full 
load current; it will then be able to stand the variatiors in 
current likely to cccur and to protect the leads from over heating. 

Fig. 1 shows the relation between the percentage overload and 
the time taken to fuse the wire from a cold state for tinned copper 
wires, with normal fusing currents varying from 5 to 54 amperes 
and a length of 4j in. 

Fig. 2 gives a comparison between tbe overload capacity 
of wires of silver, copper, aluminium, and tin. Experiments ware 
made with tinned copper wires, No. 22 s.w.a., with a normal 
fusing current of 49:8 amperes, arranged horizontally { in. apart. 


—— 
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Two wires in parallel) fused at 45 smperes each, and three or more 
at about 43 amperes each. . 
It willbe noticed that tin is the most sluggish, and copper an 
ve are the quickest in action—the two latter being practically 
equal. 
Fig. 3 shows the effect of excessive overloads—up to 2,000 per 
cent.—on tin wires. 
Bzperiments were made to determine the effect of twists, cuts, 


kinks, aud blows on fuse wires of copper and lead. The effect is 


remarkably small, particularly in the case of lead wire. The sime 
also applies to tin. | 

ald ge wires attain a red heat with about 75 per cent. of their 
normal fusing current, and although oxidation commences at rather 
a lower temperatare than this, it does not proceed rapidly unless 
red heat is attained. This severe oxidation at high overload will 
cause the fuse to act in а fairly short time if mora than 60 per cent. 
in excess of the rated carrying ospacity is used continuously. 
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Ета J.— Moderate overloads on tinned copper wires, the overload 
being taken as excess over the normal fusing current. 


A, Normal fusing current of wire 5:45 amps. No. 38 8. w. G. 
106 ampe. No. 33 8. w. G. 
54'0 amps. No. 21 8.w.a. 


B, » n " 
C, „ » Т 


Experiments on the effect.of alternating cerrents on fuse wires, 
carried out by Jackson and Ochsner, show no appreciable change. 

Although a fuse may operate quite successfully on a circuit with 
100 per cent. excess current, it has in practice to face the severe 
conditions of a short circuit. 

A tinned copper fuse melting with a current about 20 per cent. 
in excess of its normal fusiog current exhibits a greater tendency to 
arc tban when melting under a current of four or five times this 
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Fic. 2.—Bebaviour of wires of various materials on moderate 
overloads, the overload beiog taken as excess over the normal fusing 
current (10 ampse.). 

4, Tin; в, Aluminium, with spring attachment ; c, Copper and 

| | s'lver. 


strength. Мг. Н A. Ratcliffe, of the testing department of the 
Manchester Corporation Electricity Worke, has found that numbers 
of fuse fittings, which have successfully withstood a so-called short- 
circuit test with a current limited to seven or eight times the normal 
fasing current, were entirely destroyed on a direct short circuit. 
The fase wira employed in these cases was tin, which, on fusing, is 
far more favourable t» the formation of ал arc than is copper. Не 
has also found that on short-cirsuiting a 50-ampere fase with aa 
80)-ampere circuit-breaker in the circuit, the breaker has been 


opened. Odslschlager has recently meisured, by means of the 
oscillograph, the current, pressure rise, aud time of fusion on short 
circuit in a Siemeus-Schuckert cartridge fase with a normal fasing 
current of 40 amperes. The circuit voltage was 110 ро. ; capacity 
of generators, 1,000 kw. 

The resistance of the fuse wire when hot was found to bs 
0:017 ohm. Оз а short circuit, the maximum current would be 
6,5CO amperes. As a matter of fact, the current was found to be 
only 850 amperes. This is due to the natural self-induction of the 
circuit aud the consequent relatively slow growth of the current; 
fasion took place long before the current could reach ite theoretical 
maximum value. Just before the melting of the wire the pressure 
rose to about 25 volts. At the moment of melting an enormous rise 
of pressure suddenly took place, the total voltage being about 800. 
The actual breaking of tbe circuit took place in. 0'02015 second, 
the self-iaduction of the circuit being of the order of 10-* henry. 
Curves of the sime character were obtained with a battery. 

It is common practice to increase the length of break with the 
normal carrying capacity of the wire. Inthe opinion of the authores, 
the normal fasing current in copper fuaes should not exceed 100 
amperes per wire. Fuses for larger currents should be made up of 
several wires in parallel, spaced about 4 in. apart. The effectual 
suppression of the arc in some circumstances calls for the proximity 
of masses of cold material, such as porcelain, or the passage of the 
wire through asbestos or other incombustible material. If the wire 
is in contact with any such bodies for a part or the whole of its 
length, ite fusing current will be affected to a greater or leas 
extent. 

The suthors find, however, for pressures up to 220 volts, tinned 
copper wires in porcelain clip holders in which the wire is free in 
air for a length of 2] in. between the terminals are quite satisfactory 
on a dead short circuit, For distribution boards the spacing should 


Over ian, 


FP. i.: 


Tire Ecce T is SNOW te. 


Fic. 3.—Excessive overloads on tin wires. 
А, Normal fusiog current of wire, 44 amps. No. 12 8.w.a. 
21 amps. No. 16s wa 


be rather mora liberal than ів at present customary, and the fuses 
should be screened from one another by septa of incombustible 
material. Wherever possible the contacts and terminals should be 
screened from the action of the arc. 

The src is much more persistent with lead aud tia than with 
copper, so much so that fase fittings that will stand & direct short 
circuit with copper wire may be destroyed when used with tin or 


. alloy wires. 


The cooling effect of the terminals is considérably greater in the 
саве of lead and tin than in that of copper. These metals also bs- 
come very brittle at a temperature slightly below their fusing point, 
and they are liable to severe oxidation. 

Silver is very suitable for use when enclosed, and is used very 
largely in Germany. Silver wires act more promptly than wires of 
lead or tin. ` 

The authors strongly favour the use of tinned copper. It is easy 
to handle in sizes down to No. 88 s.w.c, which would be used to 
protect a 3-ampere circuit. It does not oxidise perceptibly when 
carrying 50 per cent. of its normal fueing current. With properly 
designed holders and fase boxes, in which all inflammable material 
is entirely excluded from the sphere of action of the wire, the fire 
riek is practically nil. 

Fases should be easily removable for inspection and renewal, and 
Ъз capsble of being quickly replaced on a live circuit without 
shock or injary to the operator. This necessitates the fase wire 
being mounted in а removable holder of insulating and incom- 
bustible material. Fase wires increase considerably ia length 
before fusion takes place, and in consequence they may come into 
contact with the holder. Where the enclosing tube is of vulcanised 
fibre a contact with the wire will lead to charring aud possib!e 
firing on overloads. Semi-enclosed fuses should have the holders 
so constructed that any deposit of metal vapour or oxide upon 
them, due to the blowing of the fase, can be easily removed. Short 
lengths of loosely-woven asbestos tubing, which can be slipped over 
the wires, and which fit them freely, give excellent results for the 
larger-sized tinned copper wires, damping out the arc and limiting 
the scattering of the molten metal; allowance, however, must bs 
made for the effect on the fusing current. 

In enclosed or cartridge fuses the wire is surrounded by a tabular 


sheath with closed ends; the tubes are usually loosely packed with 


an incombustible filling. Jn the packed fuse the molten wire 
receives а considerable amount of support from the filling material, 
and may retain its continuity until it is volatilised. With a short 
length of the wire passing through a central ‘air chamber, the wire 
has a better chance of rupturing. 
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The Germans bave developed very complete systems of cartridge 
fuses in which emery or French chalk is used as filling, and porce- 
lain as the jacket material. These fuses are extremely compact, and are 
non -interchangeable, both for voltage and current carrying capacity. 

With enclosed fuses of all kinds it is necessary to have an indi- 
cator to show whether the fuse has blowa or not. 

All fase holders should be marked with their normal carrying 
capacity in amperes (50 per cent. of. the normal fusing current), the 
voltage of the circuit for which they are intended and the gauge of 
the wire employed. : 

The length of clear break or the minimum distance from metal to 
metal of the terminals should not be less than 23 in. for circuits up 
to 220 volte, with open fuses up to 20 amperes, with an additional 
J іп. for every 15 amperes up to 110 amperes. 

With open fuses in metal boxes the break should be at least 43 in. 
For houee and motor services the enclosed fuse seems to offer con- 
siderable advantages over other types where large currents are 
required, and with pressures up to 400 volts, their chief drawback at 
present being the difficulty and cost of refilling the cartridges. 

The ratio between the current necessary to bring a given wire to 
yed heat (in diffased daylight) and ita norms! fusing current, was 


found to be constant, beiog equal to 75 for tinned copper wires of 


such length as to be independent of tha cooling of the terminals. 

Open type fuses in which tinned copper wire is employed, should 
be tested for normal fusing current in the following way :—The 
wire in its holder should be screened from draughts, and the 
current raised until the first appearance of redness at the centre of 
the wire is observed in diffused daylight, this is the "red heat 
current," and should be noted. The wire should be brought up to 
redness fairly rapidly—say, in half a minute. The current should 
tben be gradually and regularly increased, allowing ample time for 
the wires to attain a steady temperature. 

For semi-enclosed aud enclosed fuses the time interval necessary 
to briog them up to & given temperature will depend upon the 
environment of the wire, snd should be ascertained by experiment. 

Short circuit teste on fuses should be made as far as possible under 
actual working conditions and with a vuitage 10 per cent. in excess 
of the circuit voltage for which the fuse is inte.ded. 

In no case should the short circuit current be arranged for less 
than 400 amperes. 

Wherever possible, facilities should be given at the central station 
or one of the sub-atatious serving the district for the testing of types 
of fuses proposed for consumers' premises. 

House service fuses should be tested with the box covers in position. 

Fuses should also be tested for arcing with currents slightly in 
excess of their normal fusing current. | 

The fuse is an extremely simple device, and it is perhaps due to 
this fact that it bas not been treated with the necessary care. All 
experiments with fuses should be carried out with the greatest care 
it accurate results are to be obtained, and the same care should be 
exercised in their design and installation. 


APPENDIX. 


TABLE oF Constants for use with the authors’ formula c = Ad" 
for determining the facing current of wire. Wires free in aic from 
terminal io terminal in all cases. 


Ran ge of коман 


fusing 
currents, 


Range 
Particulars of fuse. on Index. Е 


B. M 6. 


Cm. | Inches. 


c um 24 = — — —P — — — 


Tinned copper:— | | 

2 in. and upwarde, | | ! 

honzontal 47 to 38 1 to 10 11-195 | 8913 2,501 

6 in. aud upwarcs, | | | i 

horizont4l . 83 t 18 10 to 100 1403 1,768 | 6,537 
2 іп aod upwards, | | | | 

vertical ... 4. 47 to 33 1 to 10 1 195 775 | 2,360 
6 ір. and upwards, | | | | 

verii-al ... .. 88 to 18 | 10 to 100 ,1°403 | 1,680 | 6 220 
4 in,  horizontel | | | 

with large ter- ' | 

minals ... ... 3g to 18 10 to 100 1:586 | 2,980 | 13,100 
Ditto, vertical 33 to 18 10 to 100 1586 2844 | 12,470 
11 in, horizontal, 

wih small ter- | EE | 

wines .. . . 17 to 33 1 to 10 1264 1,178 3,828 
Ditto, verti.al 47 to 33 1 to 10 |1964 1,112 | 3,611 
Ditto, large ter- | 

minsls ... *. 17 to 33 1 to 10 | 1:34 1,690 | 5,890 
lin,  bo'iz^ntal, 

wiib emall ter- | 

minals ... 417 to 83 1 to 10 1:32 1.567 5,360 
Ditto, vertical | 47 to 33 | 1to10 | 1 32 | 1,480 5,060 
Tio :—3 in. a.d up- | | | 

ward-, boriz ntal 43 to 20 1 to 10 ;1'131 | 1466 420:6 
Ditto, 6 ір. aud up- | | 

warde, horizontal 20 to 7 10 to 80 132 | 2393 | 819 
Bilver:—5 in. and | | | 

upwards, hori- : | | ö 

zontal .. 35 to 18 7 о 70 1˙287 967 | 3,210 
Aluminium: — 4 in. | | | | 

and upwards, | | 

horizontal . . 42 to 22 | to 45 (1461 2188 | 8,539 
Ditto for critical ! | | | 

cu-rents, with | | | 

spri: g attachment 42 to 20 | to 80 1271 | 640 | 


Discussion. 


The Onatemax thought а number of points had been brought out 
on which the majority were in complete ignorance. The fact that 
a law like that of Sir Wm. Preece had been shown to have an error 
of 19 per cent. showed the necessity of a paper on the subject. 

Mr Anprews said that there was no doubt that fuses were the 
most unreliable things they had to deal with. He mentioned a 
case where а trensformer was supplied off branch mains fitted with 
a 70 ampere fuse. A fault occurred on the transformer after 
working a short time, aud although the main fuse (250 amperes) 
blew, the 70 ampere fuse remained intact. The explanation, he 
thought, was that the main fuse, wbich had been working some time, 
had become warm, whereas the 70-ampere fuse was comparatively 
cold, the extra rush of current being sufficieat to melt the main 
fuse before the small one. He thought the unreliability of fuses on 
a.c circuits was due to the loosening of the lock nuts. It was 
practically impossible to use fuses on arc lamp circuits; the best 
thing was to put in & fsirly big fuse, and inspect the lamps at 
short intervals. He was very much surprised that the effect of 
mechanical injury was not more marked, especially where the wire 
was almost cut in two. 

Mr. Cowan said that not only the carrying capacity, but als» the 
thermal capacity, had to be considered. When a fuse was oold it 
would do its work all right, but after working five or six hours it 
wae olearly useless to protect motors and generators. He would 
have liked to hear something about shunted fuses,” which were now 
coming into use. He would like to know the critical temperature 
at which a fuse could be run without danger of oxidisation. 
Lately he had tested a 40-ampere fuse in series with a 1,090-ampere 
55 the circuit-breaker opened but the fuse did not 
blow. 

Mr. Copmacxk said he thought there were fewer factors of unre- 
liability in the open type fuse than in the closed type. He did not 
think that 100 per cent. excess current should be allowed on all 
circuits, but one objection to a less percentage was that of lost 
watts. Automatic circuit-breakers would open nearer the mark, 
altbough they sometimes stuck; but where a fuse could be relied on 
ш БЭ per cent. or 60 per cent. it was to be preferred to а circuit- 

enker. 

Mr. Влаав considered that before long, circuit breakers would 
replace fuses. Fuses of the damper type for 220 volts need not be 
29 in. in length. Ina fase of that type the mass of molten metal 
was small, which was a feature of safety. He hoped that 
manufacturers would not be compelled to make fuses non-inter- 
changeable. 

Prof. BoHwARTz. in replying, said the paper had entailed a very 
large amount of work. He hoped that it would be of service during 
the next few years. He thought Mr. Andrews had indicated the 
right source of trouble with fases on a. circaite. The authors sug- 
gested that the current through a fuse should be limited to 100 
amperes, and if a larger siz3 were necessary there should be a 
number of wires in parallel. He could not understand why people 
wanted to use fuses in oil on D.o. circuits. If for use in collieries, 
it would be better to break in porcelaio. He did not thi k a fuse 
would ever be prodnoed to protect a machine from mechanical 
injary due to a sudden rush of current. With regard to sbunted 
fases, he thought there was something in them, particularly in 
breaking large currents on high voltages. The unreliability of fuses 
was due to three or four things acting together, of which Preece’s 
law wasone. He thought that the enclosed type of fuse would 
come more into use as time went on. 


ANNUAL MEETING. 


THe annual meeting of the Manchester Section was held on 
Tuesday evening the 11th inst. in the University, Manchester. The 
chairman (Mr. C. D. Taite) presided. The secretary in presenting 
his report, said that 10 meetings had been held during the session, 
at which there had been an average attendance of 180, against 187 
during last year. The present membership of the Section was as 
follows :—Members, 81; Associate Members, 211; Associates, 166; 
and 306 Studente, making a total of 764. The chairman submitted 
a resolution from the committee to the effect that in future b= fore 
any gentleman was nominated for membership*of committee, he 
must have expressed his willingaess to stand and be nominated by 
at least six members, also in the case of nominations for the 
position of chairman, vice-chairman, or honorary secretary by 10 
members. 

The CHAIRMAN р ‚ and Mr. L. ARDREWS seconded, a vote 
of thanks to the Council of the Uaiversity, and Prof. Sohueter, for 
the use of tbe room for holding tne meetings. 

Mr. S. L. PzABOE pfopored a hearty and sincere vote of thanks to 
Mr. Taite for his services as chairman during the past session. He 
thought it had been one of the most successful sessions they bad 
had, and he felt that the meetings could not have been better con- 
ducted than by Mr. Taite. 

Mr. E. W. Cowan seconded the proposition, which was carried 
unanimously. 

Mr. Taire, in replying, thanked the meeting for their kind resolu- 
tion, and said it had been a great pen to preside at the meet- 
ings, and he felt it an honour to be President of a section numbering 
about 800 engineers. 

Mr. 1. L. MILLER proposed a vote of thanks to the honorary sec- 
retary (Mr. P. A. Ramage). As one who had beld a similar position, 
he could heartily appreciate the manner in which he had given his 
services. 

Dr. Bowmax, in seconding the proposal, said that the way in 
which Mr. Ramage had done his work was eminently satisfactory to 
all concerned. 
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Tbe resolution having been carried by the meeting, Mr. RauíGn 
thanked the members for their appreciation of his services. He 
added that the membership of the section had increased enc*mously 
daring the time he bad filled the post. 

The following officers werejelected for next session :—Chairman, 
Mr. 8. L. Pearce; vice-chairman, Mr. T. L. Miller; honorary secretary, 
Mr. P. A. Ramage, 

Mr. Julius Frith then read a paper ou Labour-Saving Formula 
in the Design of p.c. Dynamos,” | 


THE BEST MEANS OF PROTECTING 
CABLES. i 


Ax interesting discussion bas been taking place at the recent 
meetings of the London Section of tbe Electrical Contractors’ 
Association, and is, we understand, stil] to be contiaued. 

At the meeting held on March 10tb, Mr. Suter referred to the 
screwed barrel system as an ideal protection, but for many classes 
of work the cost was prohibitive. He advocated, therefore, what 
amounts practically to a return to the very earliest method of 
running cables—namely, to have no protection whatever beyond the 
actual insulation on the cables. At the last meeting he exhibited 
samples of bare wires on which blocks of various kinds of cement 
hed been moulded and dried, and showed that with a 500-volt test- 
iog set the insulation resistance in some of the samples was very 
higb, tbe highest being found with roman cement and plaster of 
paris. Some other samples showed a much lower insulation resist- 
ance. He considered, therefore, that what was required was tbat 
the eable-makers should provide an ineulating material for the 
conductors which would withstand the action of plaster of paris and 
the various kinds of cement used in buildings, and at the same time 
protect the copper conductor from corrosive action. 

Most of the speakers who followed, including Messre. Brightwell, 
Middleton and Robinson, favoured the draw-in tube system, many 
of them deeming as unsuitable a system in which the tubes were 
threaded on to the wires. 

Mr. Phipps, on the other hand, thought that the suggestion to ran 
the insulated cable only without protection was better than the 
tube system, if the insurance companies could be got to agree to it. 

Mr. Rawlings described the tinned tube system tbat bas been 
specified for some time by Messrs. Handcock & Dykes. The speaker 
claimed to have got very tatisfactory results with this system on 
instaliations which his firm had carried ont. 

At the adjourned discus:ion held on April 14th, several visitors 
were present by invitation, including Mr. Human of the Guardian 
Fire Office, together with representatives of the cable and conduit 
companies, and alto several consulting engineers, incluling Messrs. 
Hawtayne, Dykes, and Broadbent. 

The discussion un this night was confined chiefly to wiring in 
buildiage under construction, that is to say, in skeleton buildings; 
and whilet the general feeling of the speakers was in favour of a 
tube system, most of them agreed that it was difficult to prevent 
trouble arising from condensation. 

Mr. Haman, from the fire insurance point of view, preferred 
tubing. because there was Jess risk of fire in the event of & fault 
developing, although, he added, he was very sceptical of the usual 
newspaper statements attributing fires to electrical causes. Ia hia 
experience electrical fires were very rare indeed. He considered 
that all tube systems should be provided with outlets or siphons to 
draw off the water which almost necessarily collected in the pipes. 

Mr. Hawtayne also considered draw-in tube systems to be the 
best for this class of work, that is, for buried work ; and for exposed 
work he thought the Continental system the least unsightly, that is, 
the system of running twin flexible wires on the walis or ceilings, 
fixing them up by insulated eyelets. 

Mr. Broad bent thought that for a buried system some mechanical 
protection in the form of pipiog was essential. He said he thought 
it was almost impossible to get rid of condensation in a aystem of 
this kind because, no matter how well the joints 10 the pipes tbem- 
selves might be made, openings occurred at all switchboxes, distri- 
bating and sub-distribution boxes, & z., through waich moist air 
could be drawn. This trouble, he th. ught, could only be prevented 
by excluding air altogether, which meant practically a solid system. 
For exposed piping work he preferred to have a clear air space all 
round the pipes so as to prevent the chilling and resulting condensa- 
tion which took place when pipes were laid directly on masonry. 

Mr. Dykes naturally preferred the system which bis firm had 
developed, of tinned brass tubing of which several samples were 
shown. He had had very little trouble with this syatem, and found 
that installations tested out well afier having been erected for many 
years The price, he ssid, worked out to about the same as tbe 
screwed barrel system. 

Oae or two speakers, incladiog Mr. Johnson and Mr. Leopard 
Tate, ғр ›Ке of the damage to cables which resulted from drawing 
them i.vo pipes, in some cases the insulation its:lf being damaged, 
and in others the wires were 1uptured inside the insulation owing to 
the strain pat upon them in dragging them through bends. Part of 
this damage is caused owing to the twis ing and uatwisting of the 
cables consequent upon drawing the w. re off сов. These speakers, 
therefore, thought i. would be pref:rable to thread the tubes on the 
wires connecting them together by means of running sockets in 
every 08823, | 

Mr. Tate considered that for cheap classes of work, such as resi- 
el en were wired in course of construction, the mixed 

y, casing under the floors and piping down the walls, 


was both good and cheap. Нз had wired many thousands of lights 
on this system on about 9s. а point, exclusive of fittings, which price 
gave a margin of abou! 1s. 61. a point profit. 

Mr. Rawlings also had ieanings towards the mixed system for 
ordinary house work using compo-tubes splayed out into the 
caeings and boxes. ' 

Some samples of plaster casings were shown by Mr. Clark, who 
claimed that they were worked as easily as wood casing, and per- 
mitted of the wires being sunk into the plaster work without 
detriment. 

The Chairman, Mr. Barry, in summiog up ths proceedings, 
referred ito the unfairnes: to electrical contractors of making them 
responsible for a period of over 12 months for installations, as 
breakdowns occurred, due to no fault of their own, namely, to the 
rotting away of the pipe systems laid ia cement or plaster. He 
criticised the so-called drawing-in systems, one of the merits of 
which was supposed to be that you could draw out any damaged 
wire. This, he said, was generally impossible, if the wires were 
rotted inside or any of them had arced over or fused. After all, 
he said the best system to adopt depended largely upon the con- 
ditions, and the common sense of the contractor would have tot be 


used in the future as it had b3en in the past. jea. | 


As already mentioned, the discussion is to be again continued, as 
it was felt that there was still much to be said for and against the 
various systems in use. The general impression one gathered was, 
that although the drawing-in tube system appeared to ba the 
popular system ut present, yet wood casing still possessed many 
good points, and many of the installations put down from 10 to 14 
years ago on the wood casing system were as good to-day as on the 
day they were put up, whereas there were very few tube systems 
which would stand this length of time. 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


A SLIGHT JMPROVEMENT IN THE FINANCIAL RESULTS. 


THE policy of amalgamation, or extinction, of some of the large 
worke continues to ba pursued in Germany. Among the latest pro- 
jects may be mentioned the decision of the shareholders in the 
Helios Electricity Oo. to liquidate the concern, the manufacturing 
departments of which are reported to have been acquired— for the 
sole purpose of shutting down—on joint account by the Berlin 
Allgemeine Co. and the Siemens-Rchuckert Works Co. The closing 
of the works will naturally remove a competitor from the path of 
the two large groups in question. Another proposal is, as already 
mentioned in this journal, the contemplated fusion of the Lahmeyer 
Co. with the Felt n & Guilleaume Co. of Mulbeim. 

In Belgium the Uuion Electrique, which is a branch of the Société 
Géoérale Belge d'Entreprises Electriques, has amalgamated with 
the Belgian branch «f tbe Barlin Allgemeine Co. under the title of 
the A E.G. Uaion Electrique. The capital has for this purpose been 
increased t. £80,000, aud the consolidation follows as а natural 
sequence to the fu ion of the parent companies in Germany. In 
addition to this, the Berlin Allgemeine Co. has formed an A. E. G. 
Roumanian Electricity Co., with a sbare capital of £50,000, to 
promote its interests iu tbat part of the Balkans. | 


GERMAN UNDERTAKINGS. 


The Berlin Co. for Electrical Eaterprises, which is purely an 
investment undertaking, had a more satisfactory period in 1904 than 
in the preceding 12 months o» the same amount of share capital, 
namely, £1,500,000, apart from a bonded debt of £1,750,000. The 
gross profits reached а total of £195,340 as comp red with £153,348 
іа 1903. Ofthe former sum the realisation of securities yielded no 
Jess than 2144.650 as against £29,950 in 1907, whereas the income 
derived from dividends, interest payments and sundry sources only 
produced £50 690 as against £123,350 in 1903. The accounts show 
net profits of £113,400 as contrasted with £61,000, and a dividend 
is proposed at the rate of 6 per cent. as against 3 per cent. in 1903, 
and nothing in the preceding 12 months. In the report of the 
directors it is stated that the whole of the pref зғепсз shares held in 
the Anglo-Argeutine Tramways Oo. have been sold, together with 
a portion of the ordinsry shares in the same company; and other 
sales include blocks of shares in various tramway companies, in 
Ganz & Co., the Belgian General Co. for Electrical Enterprises, and 
the Thomson-Houston Mediterranean Co. On the other hand. the 
investments have been increased in the German Trau«marine Elec- 
tricity Co., the Berliner Telephone Works Co., the A.E.G.-Union 
Electricity Oo., of Vienna, and the Naples Provincial Tramways 
Co. Among the company's investments the report cites a holding 
of £37,820 in tbe British Thomson-Houston Co., aud 16,461 ordinary 
shares and £44,750 participation in the Aaylo-Aigentine Tram- 
ways Oo. 

The accounts of the Bergmann Electricity Works Oo., of Berlin, 
indicate a slight improvement for 1904 over the highly satisfactory 
resulta which were attained in the pr«ceding year. According to 
the directors’ repurt, the company's workshops were extraordinarily 
well employed during the whole of last year. In the second half 
the manufacture of glow lamps was commenced, and it was soon 
possible to increase the production beyond the original estimate. 
The construction of high-speed dynamos was also undertaken, but 
in order to obtain satisfactory results from this branch, it bas been 
found necessary to offer turbines in conjunction with the generators, 
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aud the company has, therefore, secured an exclusive license for 
Germany and other countries for the construction of turbines on the 
Rateau system, which work is to b» commenced in the course of the 
present year. After writing off £41,000 for depreciation, the 
accounts show net profits amounting to £97,640, ae against £89,920 
in 1903, and a dividend has been declared at the rate of 18 per 
cent., as compared with 17 per cent. ia 1993. The eapital 
participatiog in the distribution is £425,090, but a further issue of 
£75,000 has been made this year for the purpose of providing 
additional workiog funds. The prospects in all departments for 
the current year are described as favourable, tbe manufactures 
invoiced, and the orders received having already exceeded those of 
the corresponding period of 1901 by 39 per cent. 

The shareholders in the South German Cable Works Co., of Maun- 
heim, at the resent general meeting, approved the directors’ pro- 
posal to pay a dividend of 5 per cant. on £120,000 for 1904 as 
compared with 4 per cent. in the previous year. In reply to qu»s- 
tione, it was officially stated that the current year would, pre- 
samably, not be so favourable as 1904, but the prospect existed that 
an improved demand later on in the year might afford compensa- 
tion. The accounts for 1904 show net protits of £15,868, as com- 
paved with £11,510 in the preceding year, and £6,000 of the former 
sum bas been written off for additional depreciation. The report 
sates that the markt conditions later in the year became more 
difficult owing to the increase in the prices of raw materials, and 
particularly in the case of copper and rubber, but the prices of 
manufactures did not advance in a similar manner. 

The report for 1904 of the Accumulator and Electricity Works 
(late W. A. Boese) Co., of Berlin, represents the third year of 
unprofitable trading, which was preceded by a dividend of 4 per 
cent. in 1901 and 11 per cent. each in 1900 and 1899. It is pointed 
out that the absorption of a number of accumalator firms has now 


turned the competition in s'ationary batteries into a regular path. 


The introduction of the Stone train lighting system is making slow 
but steady progress. The prcfits on manufacturing were higher 
than in 1903, but the net result is a deficiency of over £2,400 as 
compared with losses of £15,500 and £15,800 in the two previous 
years respectively. As the two latter items were extinguished by 
drawing upon the resa1ve fund, and by additional payments made 
by the shareholders, the loss for 1904 has been carried forward to 
the next account. The ordinary share capital amounts to £24,200 
as a result of the reorganisation undertaken in 1903, while pre- 


ference shares totalling £201,000 are also in existence. It is now. 


proposed to ask the holders of the former class to consent to the 
conversion of the ordinary into preference shares on the pay ment 
of an additional sum of £25 per share instead of the £20 required 
when the first offer was made for the transformation. The directors 
report that an improved demand for batteries has taken place, 
and more favourable results are consequently anticipated for the 
present year. 

The following is a record of the financial results of certain other 
Garman companies in the past two years :— 
| Percentage of 


dividend in 

19041. 190 
Hartmann & Braun, Frankfort eis m 9 8 
German Transmarine Electricity Co., Berlin . 8 6 
Max Schorch & Co., Rheydt pái 82 7 5 
German Atlantic Telegraph Co., Cologne... 6 54 
Duisburg Cable Works Со. ... ssi ТЯ 6 Nil. 
Electricity Co., late H. Poge, Chemnitz ... is 4 Nil. 
Paul Meyer & Oo., Berlin ... vi iss iis 4 Nil. 
Voltohm Rope and Cable Works Co. Nil. Nil. 


Swiss AND OTHER COMPANIES. 


The Bank for Electrical Enterprises, of Zurich, in which the 
Berlin Allgemeine Hlectricity Oo. was financially interested last 
July to the extent of £870,000, has now increased its share capital 
from £1,920,000 to £1,440,000 by the iesue of new shares at the 
rate of 145 per cent. The new emission has been entirely taken 
over by the Allgemeine Co. in exchange for the transfer to the bank 
of all the sbara capital of the Solingen tramways, and of an interest 
in apother tramway. If the shares had been offered generally to 
the shareholders in the bank ia the proportion stipulated by the 
statutes, the preponderating infl ence of the Berlin company would 
have assured it the right of subecribing for the greater portion of 
them, and that, too, at a lower premium than that on the basis of 
which the issue has been carried out. 

The position of the Alioth Electricity Co., of Basle, did not 
materially improve during 1901, notwithstanding the increased 
turnover, and the delivery of 823 transformers of 22,943 KW., and 
1,849 dynamos and motors of a total of 40,530 B.P. The net profits 
amounted to £19,114, as compared with £13,110 in 1903, the former 
being arrived at after providing £12,740 for depreciation, or 
slightly less tban in the preceding year, when the entire profits 
were devoted to this purpose, and the payment of a dividend was 
out of the question. As the ordinary share cspital represents 
£120,000 and the 6 per cent. preference share capital is also 
£120,050, the past year's trading has only allowed of the distribu- 
tion of 5 per cent. on these priority shares, thusleaving the ordinary 
shares again without any return. The preference shares bave just been 
introduc:d on the Bourses at B:sle and Zurich, where they have 
been offered at a slight premium. 

The shareholders in Brown, Boveri & Co, of Baden, which was 
formed as a limited company in 1900, and which has since then dis- 
tributed dividends at tbe rate of 16 per cent, 5 per cent, 7 per 
cent., and 9 per cent. in the four years respectively, have sanctioned 
an increase in the capital from £500,000 to £645,000 by the iesue of 

„500 new shares at а high premium, the rate being 165 per cent. 
t is understood that the additional capital has already been sub- 


scribed, seven new shares having been offered for each batch of 25 shares 
held by existing shareholders. The Swiss compauy will be remem- 
bered sa now bing closely related to tbe Berlin Allgemeine Co. 
which some time ago excbanged shares of £175,000 for shares r 

senting £225,000 in the former company. | 

Among other Swiss companies may bs mentioned the Aluminium 
Industry Co., of Neubausen, which proposes to pay 18 per cent. for 
1904, as compared with 16 per cent. in the previous year; the 
Rheiafelden Power Transmission Со. 6j per cent. as against 6 per 
cent.; and the Electro-Chemical Works Oo., of Bitterfeld, 6j per 
cent. on the £275,C00 ordinary shares. 

The gross profits of the French Thomson-Houston Co. amounted 
to £172,287 іо 1904 as compared with £171,934 in the preceding 
year. Asthe yield from investments increased last year, it would 
seem that the profits on manufacturing operations did not show апу 
improvement, and this is said to have created an unfavourable 
impression io Stock Exchange circles, as it was declared at the last 
general meeting that the orders already received were mere 
plentiful than in the whole of 1903. The report of the directors 
states that the working expenses were less, and the amount required 
for payment of interest оп the bonds was also lower than in 1903. 
The available surplus is £85,013 as against £84,392 in the praceding 
year, and a dividend has been declared at the rate of £1 per share 
for 1901, being the same rate as in 1903. | 

The Austrian Siemens-Schuckert Works C »., of Vienna, which will 
be remembered as an amalgamation of the heavy electrical engi- 
neering departments of the Siemens & Halske Co., in Vienna, and 
of the entire undertaking of the Schuckert Co. in that city, recently 
issued a tardy statement as to the financial results for the first nine 
months ended with D2cember, 1903. After meeting working 
expenses, taxes and interest charges, the statement shows a profit 
balance which has been wholly appropriated for the purpose of 
depreciation. The fusion is said to have produced satisfactory 
results, and at the end of 1903, the united company had 3,043 
persons in its employment. The number of orders received in 1904 
exceeded the combined contracts booked in the preceding yéar, but 
no figures ate as yet available in regard to the working results for 
that period. 

The report for 1904 of the AUg smeine Austrian Electricity Oo., of 
Vienna, recommends the payment of a dividend of 7 per cent, 
being the same rate as in 1903; the Felten & Guilleaume Oo., of 
Vienna, has declared a dividend at the rate of 10 per cent., as in the 
previous year; and the Cable Works Co., of Pressburg, has decided 
to pry 7 per cent., as in 1953. 


REVIEWS. 


The Cultivation and Preparation of Para Rubber. By 
W. Н. Јонхѕом, London: Crosby Lock wood & Sons. 
Price 78. 6d. net. 


lt is to be feared that little or no connection 
exists between the cultivators of rubber and those 
interested in the electrical industry. Ап intimate 
knowledge of the trade in rubber, however, makes it clear 
that if there is no connection, there ought to be one. 
Undoubtedly, rubber is а most valuable substance for insu- 
lating purposes, but in а great measure its place has been 
taken by other substances on account of its high price. To 
meet the commercial necessities of the age, the rubber used 
in some classes of insulation has had to be “ extended ” out 
of all recognition. For the last three years the price of 
rubber has steadily advanced, until now it is gelling for 5s. 
a lb, and shows very little signs of decrease. This is 
practically double what it could be obtained at a few years 
ago, and four and a half times as much as rubber once 
sold for. It would therefore appear that the only possible 
means of obtaining this valuable insulating substance at a 
reasonable price, is by encouraging its cultivation. 

It is only within the past three or four years that experi- 
mental cultivation on a large scale has proved at all succese- 
fal. Now that all the pioneer work, in бойіор out the 
proper conditions that must attend the planting if the 
undertaking is to be a success, has been done, many others 
are rushing into the undertaking, and in a few years we 
shall doubtless find a fair proportion of the rubber used in 
Great Britain coming from cultivated plantations in our own 
Colonies. From Ceylon alone last year over 150,000 lb. of 
rubber was imported into this oountry, the greater portion of 
which was of such a superior quality that over 68. a Ib. was 
obtained. The book under review bas been written by the 
author with a view to giving practical advice to persons 
taking up rubber cultivation. Mr. Jobnson is the Director 
of Agriculture, Gold Coast Colonies, West Africa, and was 
commissioned by the Government in 1902 to visit Ceylon 
for the purpose of studying the methods employed there in 
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the cultivation and preparation of Para rubber. So far as it 
goes, the bock is practical enough, though scarcely original, 
partaking more of the rature of a compilation than anythirg 
else, 

It would be ontside the sphere of this journal to go into a 
detailed criticism of the methods advocated for the cultiva- 
tion and preparation of rubber, as probably few of our readers 
are likely to be interested in the subject from a planter’s 
standpoint. The Para rabber tree, which is the favourite 
one for plantation purposes, takes seven years to arrive at 
maturity ; 200 trees can be planted to the acre, and in the 
seventh year, if the soil, climate, and proper cultivation 
methods have been employed, each tree ought to yield 1 lb, 
of rubber per annum. The total expenses, including super- 
intendence, cost of land, &c., to bring 200 acres of land to 
the seventh year are calculated at £4,200. Even at 3s. 6d. 
a lb. obtained for the rubber (and 6s. per Ib. is being got 
at the present moment), it can be seen what a profitable ander- 
taking it is. The plantations in Ceylon, Straits Settlements, 


and in the East generally, are doing remarkably well, and 


if Mr. Johnson’s book does no more than interest people to 
invest money in this new industry, and helps in this way to 
further extend the cultivation of rubber, it will have ren- 
dered a service to many industries, not the least of which is 
the electrical. 


Ceniral Electrical Stations: their Design, Organisation and 
Management, By C. Н. WORDINGHAu, A. K. C., M. I. C. E. 
Second edition. London: Charles Griffin & Co. 1904. 
Price 248. net. 


It is not every day that one has the opportunity of 
reviewing so complete and so readable a book dealing with 
the equipment of central electrical stations. This is not a 
book to be skipped or lightly read, and, therefore, the delay 
in issuing our review is excusable, The present edition runs 
to over 500 pages, has numerous line and photographic 
illustrations, beides about 80 specimen forms. Perhaps 
the best way to indicate the scope of the book would be to 
give the heads of some «f the principal chapters— Central 
Station Work as a Profession — As an Investment — The 
Establishment of a Central Station — Systems of Supply 
Architecture— Systems of Draught and Waste Heat Economy 
— Coal Handling, Weighing and Storing—The Transmission 


of Steam—Condensing Appliances— Switchirg Gear, Instru- . 


ments and Connections—Distributing Mains— Distributing 
Networks—Service Mains and Feeders—Meters and Appli- 
ances— Standardising and Testing Laboratory—Secondary 
Batteries—Street Lighting— General Organisation— Mains 
Department— Drawing Office— Clerical Department. 
Central Station Work as a Profession would be almost worth 
printing separately in pamphlet form, because the author has 
very definite views on the subject, which some who have 
drifted from mechanical into electrical er gineering have not. 
The author's advice is: — Leave school at 15 or 16, and go 
straight to an engineering college for three years. He is 
distinctly of opinion that the theoretical training thould be 
taken in a large dose before the practical, because he says 
the learner is then better uble to observe and appreciate the 
small details «f practice which wou!d otherwise escape him. 
He is also of opinion that the rough surroundings of a 
workshop, which might be harmful to a mere bor, are com- 
paratively innocuous to a yourg man. ‘There is much to be 


said for thie, but much depends on the shop and company - 


the boy gets into. Speaking in a general way, present-day 
conditions in engineering works are a great improvement 
upon the old days, when the ordeal of “ paying one’s footing," 
for example, was not a time to look back upon with any 
satisfaction. | 

In the chapter Central Station as an Investment, the 
author gives it as his apinion that in nearly all important 
towns a well-designed and well-operated station may be 
expected to yild a profit, and even in small towns and 
villages it will do so in very many cates. Obviously, every- 
Shing depends on the italicised words. As matters stand, а 
large proportion of the smaller stations have not come up 
to expectation and are causing those interested in them some 
bad quarters of an hour. The writer's ideas are rather bhat 
small towns and certainly all villages would do much better 
to buy their energy in bulk, and in case no power station is 
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. being impartial. 


in the neighbourhood, then they should help forward, the 
promotion and establishment of such a station. The oom- 
mittee-room loafing and opposition by jacks-in-office repre- 
senting small towns and villages is disgraceful, and there is 
reason to fear that the hands of certain consulting engi- 
neera are not quite clean. One expects a barrister to blow 
hot and cold, as he may be instructed, but expert evidence 
i3, or should be, a plain, unreserved statement of fact. The 
suppression of material particulars has caused some small 
towns to lay down little stations which do not, and never 
can, pay. The bu'k of the book is, of course, taken up in 
discussing various pros and cons connected with boilers, 
engines, dynamos, steam piping, auxiliary plant, switchgear, 
and other apparatus which is found inside a central station. 

The author has succeeded іп a clever and scholarly way in 
Naturally, when he is dealing with small 
specialities in auxiliary plant he treads on delicate ground, 
for every inventor and manufacturer thioks his own pet 
ideas are the best. 

It should be noted that this book does not merely deal 
with the central station building and its contents, but 
the reader is taken through all the various questions and 
details connected with feeder systems, distributing networks, 
street lighting, &. 

The concluding chapters deal with finance and organisa- 
tion, and here the author has been as successful in presenting 
essential particulars in a readable way, as when dealing with 
the machinery portion. Altogether this book should be of 
the greatest value to the central station assistant. 

It only remains to be said that the printing, binding, and 
the illustrating, have been done in the thoroughly work- 
manlike manner which characterises Messrs, Griffia’s 
publications. 


The Diseases of Electric Machinery. Ву С. KINZBRUNKER. 
London: Harper & Bros. 1904. Price Is. 6d. net. 


This is an excellent 70-page book by the lecturer on 
electrical engineering at the School of Technology at Man- 
chester, and it has a unique feature in that the diseases are 
tabulated on each page into symptom, cause and remedy. 
It is, therefore, in a form which immediately appeals to the 
mechanic or handyman who has been given charge of elec- 
trical machinery. It, however, goes further than that in 
the later pages in dealing, in some detail, with alternating 
current machinery, the arrangement of synchronising lamps 
for single-phase and three-phase, high pressure circuits, the 
connections of single-phase motors, &с. As an example of 
the method adopted, disease No. LX VIL. may be cited :— 

Symptom.—Speed of compound mctor becomes excessive 
with increasing load. 

Cause.—The series winding acts against the shunt winding, 
instead of acting in the same direction. 

Remedy.— Reverse the ends of series winding. The series 

Winding is introduced in а compound motor, generally for 
the purpose of increasiog the starting torque. hence it must 
act in the same direction as the shunt winding. If, how- 
ever, due to a wrong conn ction, the series winding acts in 
opposition to the shunt winding, then, as the load increases, 
the field will be decreased, with the result that the motor 
may attain an excessive speed. 
Some of the cross referencing is not well done; for instance, 
under remedy No. XVI., the reader is referred to ** Vibra- 
tion of Machines," but there is apparently no such para- 
graph, although there are several references to vibration under 
the heading Noise." 


Photo-Copying Process.— We have received from the 
"Blue Print" Co., of 128—130, Edmund Street, Birmingham, 
specimens of their new patent photo-copying process. The chief 
feature of the prints is the absence of shrinkage; the copies, we are 
informed, are correct scale drawings, exactly as the original tracing, 
and from a good tracing the copies are in every way equal toa 
lithographed drawing, giving a good black line on perfectly clean 
paper. Copies may be bad on drawing paper or linen, or on a great 
variety of papers to suit all purposcs, and they are as permanent as 
a hand-drawn tracing. We presume that the title of one of the 
specimens which claims to be one-eighth full size, in contra- 
diction to the printed scale of 1 in. to the foot, mast be accepted 
as a sample of drawing only, and not taken literally. 
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NEW PATENTS APPLIED FOR. 


ed e for this journal 
Do fen, Ка, High Holborn, Lon 
inquiries should be addressed. 


W.P.'TEosxPson & Oo., Electrical Patent 
» W.C., and at Liverpool, to waom all 


8,8554. “ Improvements in ‘a tus for use in starting, s and re- 
vorsing electric motors.” E. 8. W. Моовк and W.B. BENNITT. app'ied 
for under Patents, Rule 9, February 94th, 1906.) March 81st. 

6,974. ''Improvementa in electrical prepayment meters" CHAMBERLAIN 


дир Ноокнгм, LTD., and В. Н. HoLDEN. April Brd. 


6.9858. Improvements in and relating to safety devices for overhead wires 
for electric traction and other purposes." Н. Ң.Всвнктт. April 8rd. 

6.969. “ An electrical time cut-off for motors and the like." G. Mocnr and 
J. H. HirnsT. April 8rd. 


6,987. ‘Improvements in electric warp stop-motion m^ohanism for textile 
machinery." J.B. WHITNEY. April 8ed. (Complete.) 


6,993. Improvements in frames for holding electro-glazed glass or prism 
sections, tile sections aud the like." THE BRTTISEH LUXFeER Prism SYNDICATE, 
Larp., and G. R. BanHAM. April 8rd. (Complete.) 


6,994. “ Improvements in and connected with separators for the plates of 
batteries and the like.“ W. F.NEwcOMEN. April 8rd. 


7,004. “ Improvements in electric furnaces.” A. RerxoLDs. April 8rd. 


7,008. Improvements in safety circuit closers.” L. OTTINGER. April 8rd, 
(Complet».) с 

4,010. "Improvements in and relating to methods of receiving electrical 
impulses." D. W. Troy. (Date applied for under Patents Act, 1901, April 8th, 
1901, being date of application in United States.) April 8rd. (Complete.) 


7,000. “ торготешен в roang to the generation of electricity by means of 
earth cells.“ -JAHR. April 3rd. (Complete ) 


4,0:9. “Improvements in or rolating to electrical contact-breakers." G. 
Bowron. April ard. 


7,020. ‘‘ Improvements in or relating to electrodes for electrolysers used in 
the manufacture of bleaching liquors.” R. KotHer. April 8rd. (Complete.) 


7,035. ‘ Improvements in and relating to electrical conductors." J. F. DUKE’ 
April 3rd. 

7,036. ‘‘ Improvements relating to electrically-propelled vehicles." А. Weiss, 
April 3rd. (Comp'ete.) 


7,018. "Improvements in electric temperature controlliog devices." J. E. 
DE JERSEY. April 8rd. 


7,068. "Animrroved holder or carrier for the shades of electric lamps." J. 
ANDREWs and J. ANDREWS, jun. April áth. 


7,075. ''Electrically-controlled device for operating valves of internal com- 
bustion engines." J. А. Main. April 4th. 


7,082. " Electrical alarm mat." J. SKINNER., April 4th. 


7,095. Improvements in arc lamps.“ J. M. WELLINGTON and W. F. DANIELL. 
April 4th. 


7.101. *' Apparatus for absorbing gases by a liquid under the aotion of the 
silent electric discharge.“ A. Dr HEMFPTINNE. April 4th. (Complete.) 


7,105. “Improvements in electrical cables." W. T. HENLEY's TELEGRAPH 
Wonks Co., Lrp., and H. Savacr. April 4th. 


7,111. ‘Improvements in or connected with magneto-electrio generators.” 
L. A. ОтАкош ага R. А Persin. (Date applied for under Patents Act, 1901, April 
14th, 1904, being date of application in France) April4th. (Complete.) 


7,115. ‘Improvements in combined engine and generator." D. M. SMALL. 
April 4th. (Complete.) 


7,121. “ New or improved means of attaching the globes of electrio arc lamps.” 
H. Влосетт and THE New CENTURY Anc LIGHT Co., Ltp, April 4th. 


7,121. „An improved telephcne system.” W. P. Тномрѕом. (A. S. Elek- 
trisk, Bureau, Norway.) April 4th. 


7.133. Improved electric regenerative battery." W. H. FeLLows, E. T. 
Picker and W. Tice. April 4th. & ' 


7,186. ‘Improvements in the electric lighting of trains" H. LEITNER 
R. N. LrcaS. April 4th. g and 


7.148. Improvements in and relating to electric motor control systems 
applicable for electrically propelled trams or vehicles.” TRE BRITISH THOMSON- 
Нооявток Co., Lip. (Tbe General Electric Co., United States.) April 4th. 


7,149, ‘Improvements in and relating to electric motor control systems 
applicab'e for electrically propelled trams or vehicles." THE BRITISH THOMRON- 
Houston Co., Lro. (The General Electrio Co., United States.) April 4th. 


7,160. “ Improvements in and relating to systems of electric motor control 
applicable for electrically propelled trams or vehicles.” Тнк British THOMSON- 
ovston Co., Lro. (The General Electric Co., United States.) April 4th. 


7,157. ' Improvements іп or connected with the regenerative control of 
electrically prepelled vehicles." Н. W. DicEINsoN. April 5th. 


7,159. *'Improvements in telephone apparatus." B. EHRLICH and M. 
KoNnan. April Sth. (Complete.) 


7.176. Improved method of operating the points of overhead trolley 
аа also of the rails for electric tramways.” J. Онккемкоор & Sox. 
pri : 


7,197. “ An electric current reversing switch lamp socket and plu » 
bined.” H. R. E. PrnkiNs and J. BLAKEY. April sth. (Complete.) ВеО 


7,204. ‘Improvements in end relating to induction motors.” W.G. STRANG. 
April 5th. 


7,311. "Improvements in or relating to electric clocks.” Н.А. ; 
April bth. (Complete.) g CAMPICHE. 


re"; E артай оне апа cover for fire alarms, electric bell calls апі the 


7,995. ''Improvemen'a in or relating to alternating current electric motors.” 
B. G. Laume. (Date applied for under Patents Act, 1901, May 8га, 1904, 
being date of application in United States.) April6th. (Complete ) 


7302. ''Improvements in and connected with sound boxes for phonogra 
gramophones, telephones and the like.” C. A. MULDER. April sch. — 


7,904. ‘Improvements in electrically operated burglar and like д 
Т. W. SENIER апд J, G. Farqunar. April orn. $ чеш 


7,850. ''Electro-mechanical tenter hook detector." 
SiLcock and C. B. Hoca. April 7th. 


7,89 «А device for automatically regulating the resistanoe on а swit:hboard 
for electrically-driven machine or lights in conjunction with the governor of 
the engir e.“ J. Lamr and O. T. Newron. April "th. 


7,860. “ An improved device for keeping the trolley rope of an electric са 
tight, when the boom is in various positions." J. L. DA AUN. J. Сглвк. and 
R. BLACEMORE. April 7th. 


7,400. ‘‘Improvements in contact devices for electrio switches." THE 
M UM AIT voRM W. LaAHMEYER & Co. (Date applied 
or under Patents Act, ay 9th, 1904, bei date of appli i 
Germany.) April 7th. (Completes : "P рани 

7,416. “Improvements in vapour electric apparatus." 
THomson-Hovston Co., Lp. 
Apri! 7th. 


` 7,418. “Improvements in re'ays for electric cirouits.” 
Tsomsonx-Houston Co., Lrp. 
April 7th. 


W. Hemixoway, A. 


Тнк BRITISH 
(The General Electric Co., United States.) 


THE Bnritisn 
(The General Electric Co., United States.) 


а 


7,419. Improvementsin and relating to alllnz systems." THe Вагтик 
THONSON HOCETOM Co., LT». (The Gen Electric Co., Uaited States.) 

pri Я 

7,490 “Improvements in electric systems for controlling guns and the like." 
THE BRirisH Тномвон-Носетох Co., LrD. (The General Electric Co., United 
States.) April 7th. 


7.421. ‘Improvements in and relating to electrically driven vehicles." Tax 
F Co., LTD. (The General Electric Co., United States.) 

pril 7th. 

7,483. Improvements in automatic motive power by eleotrioity.“ W. N. L. 
Davipson. April 8th. 

7,488. ‘ Improved method of sec the removable cover of a tumbler or 
like electrical switch.“ E. T. Davies. April8th. (Complete.) 

7,448. “ Apparatus for recording the time in which a current has Ь зер flow- 
je a electrical circuit.“ KELVIN & James Warre, LTD., and J. Mexxnvum. 


7,44. “Improvements in or connected with electric lamps, particu'arly 
spplicable to the tail lamps of motor-vehicles." J. W. GagEeEXwoop. April8th. 

7,443. “Improvements in electro-magnetic or eddy current brakes and 
electro-magnetic clutches.” D. К. Morris and G. A. Lister. Apri 

7493. “ Improvements in air-insulated telephone and te! h cables.” E. 
JENSEN. (Date applied for under Patents Act, 1901, April th, 1904, being date 
of application in Danmark.) April8th. (Complete.) 

7,508. "Improvements in telephone transmitters." Н. М. Gar. April 8b. 
(Complete.) 3 

7,584. ''Improv3ments in and relating to heating by electricity." F. Wvynnz. 
April 10th. 

7.591. Improvements in connection with alternating current machines for 
йуп and connecting them with distributing conductors.''.J. Y. JOHNSON. 
Ap : 


7,595. “ Improvements in means or apparati suitable for indicating leakage 
of electricity." J. F. Driver. April lOth. 

7,596. ''Improvements in or relating to apparatus for supplying alternating 
electric currents." А. F. Berry. April 10th. 

7,601. '*A eignalling device for indicating alteration of speed of self-propelled 
vehicles." M. KRENN EDT. April 10th. 

7,605. "Improvements in collecting devices for dynamo-electric machines.” 
THE BRITISH THoxsoN-HovsToN Co., LTD. (The General Electric Co., United 
States.) April 10th. 

7,606. Improvements in and relating to eleotro-mignetio switches " Taer 
BaitisH Тномвом- Чосвтох Co., Lro. (The General Electric Co., United States.) 
April 10th. 

7,617. “Improvements in electrio cut-out switches." J. FRECHETIE. April 
10th. , (Complete.) е А 

1,645. E Improvements in electrical transformers and the like.“ G. HANCHETT. 
April 11th. : 

7,700 “Improvements in magneto-electric machines.” 
April Lith. 

7,719. “Improvements in means for regulating variable cep»ed dynamos.” H. 
Leitner and R. N. Lucas. April 11th. 

7,720. ''Improvements in the manufacture of electric accumulators.” Н. 
LEITNER. April 11%. 

7,721. ‘Improvements relating to electric single-phase motors." Tug 
Рн‹ккїх Dynamo MANUFACTURING Co., LTp., and W. OELSCHLAGER. April 116. 

7,732. "New or improved means for electrically indicating and recording at 
в distance changes in level of liquid in reservoirs, and for giving warning of any 
prearranged maximum or minimum level.” . V. Vauprey. April 11%. 
(Date app ied for under Patents Act, 1901, April 11th, 1904, being date of appli- 
cation in France.) (Complete.) 

7,814. Improvements in appliances for lighting gas lamp; and the like by 
electricity.” . P. Тномркох. (O. Freudenthal, Belgium.) April 12th. 

7322. “Improvements in systems of contro! for electric motors and appa- 
ratus therefor.” TRE British Тномвон-Носвтом Co., Ltp. (The General 
Electric Co., United States.) April 19th. 

7,828. “An electrical signalling devioe for motor-cars and other vehicles and 
for other purposes, available for night and day use." W. Е. WILLIAMS. April 
12th. 


E. B. Gray. 


7,842. ‘Improvements in flexible armoured eleotric cables.” W. C. Jons- 


sonand 8. Paterson. April 12th. 
7,843. ‘Improvements in electric arc lamps.“ L. Garas. April 12th. 


7,851, “Improvements in or connected with electrica'ly propelled railway 
vehicles or locomotives." J.P. BARKER. April 18th. 


7,872. ‘Improvements in magneto ignition devices." E. R. CLARKE. April 
8th. 


7.874. "Improvements in and relating to apparatus for the control of electric 
circuit breakers and like devices L. ANDREWS. April 1831. (Complete.) 

7,879. ‘* Improv. ments relating to trolley-heads in connection with overhead 
electrio transmission." J. W. Hancock. April 13:h. 

7,892. “Improvements in vapour eleotrio тынып. P. H. Tuomas, April 
18th. (Date applied for under Patente Act, 1901, April lith, 1904, being date of 
application in United States.) (Comple e.) 


7,908. ‘Improvements in electric &ocumulatorstor secondary electrolytic 
cells." W. FENNELL and W. P. Perry. April 18th. 

7,919. "Improvements in and relating to electric rheostats.“ Tar BRITISH 
Тномвох-Ноовтон Co., LTD. (The General Electric Co., United States.) 
April 18th. 

7,920. ‘Improvements in electric switches.” 
April 13th. 

7,987. “Improvements relating to adjustable brackets or arms for supporting 
electric lights or the like, and applicable also tu brackets or supports for other 
purposes." W.H.Pick. April 14th. 

7,956. Improyements in lifeguards for electrically-propelled vehicles and 
the like.” E. A. Greaves. April 14th. 

7,913. "Improvements in or relating to electrical regulating, testing and 
measuring apparatus.“ R. W. PauL апа G. W. Harris. April 14th. 

7,994. "Improvements in and relating to mercury-vapour lamps." E. V. 
Sim-JENSEN. (Date applied for under Patents Act, 1901, Jane 18th, 1904, 
being date of application in Denmark.) Aprill4th. (Complete.) 

8,002. Improved construction of apparatus for winding coils and bobbins for 
electrical and other purposes.” H. Bourne. April 14th. 

8,026 ‘Improvements in starting devices for alternating current dynamo- 
electric machines.“ Tas Britise THomson-Houston Co., LTD. (The e 
Electrio Co., United States.) April 14th. 

8,028. ‘Improvements in electric motor controlling. switches.” THE 
BmrrisH THomson-Hovstox Co, Lrp. (The General Electric Co., United 
States.) April 14%һ, : " 

8,083. Improvements in terminals and connections for electric wires. 
A J. Downes, Api 14th. 

8,019. ‘Improvements in and relating to the working of electric or other 
tramway or way points." W. B. DocHARTY. April 15th. " 
8,001. “Improvements in and relating to electrical circait-breakers. 

Уввітүз, LTD. April 15th. 

8,071. ‘Improvements in automatic electric circuit-breakers.” J. E. 
SPAGNOLETTI. April 15th. 

8,087. “ Improvements in and connected with diso speaking apparatus. W. 
TaGOKSELL. April 16th. (Complete.) 

8,09). ‘Improvements in and relating to trolleys for electric railways and 
the like.“ A. Р, Zant. April 15th. (Complete.) 9 

8,095. * Improvements in and relating to electric switch mechanism. 
Tse British THoxsox-HovsToN Co., Ltp., and F. Hol xx. April 15th. 
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efficient fases on tramcars, to supply the deficiencies inherent 
to the mechanical circuit-breaker. But it is not only in this 
direction that there is room for improvement in connection 
with the fusible cut-out and its applications. 

It is a remarkable and not very creditable. fact that 
although the fuse is one of the oldest, and apparently one 
of the simplest, devices employed by the electrical engineer, 
it still remains to all appearances in a state of chaos as 
regards carrying capacity, length of break and choice of 
material. Primitive in construction, unreliab'e and perverse 
in behaviour it remained, until the adoption of higher volt- 
ages for private supply compelled attention to its defects ; 
since then, it is true, very substantial improvements in its 
design and construction have been effected, but the fact 
remains that at this moment there is no general agreement 
either as to the construction and rating of the fuse, or as to 
the proper mode of its testing and calibration. 

That standardisation with respect to these matters would 
go far towards eliminating many of the sources of error 
which at present prevail, is clearly shown by the recent paper 
of Messrs. Schwartz and James, of which we gave an abstract 
in our last issue, and which teems with practical information, 
based upon extensive and accurate experimental investigations 
such as, we believe, have never previously been undertaken. 

Having терага to the importance of the question to the 
industry at large, it is highly desirable that the matter should 
be officially taken up by the Institution of Electrical Engi- 
neers, or by the Engineering S:andards Committee, and 
placed upon a proper and permanent footing. 

How far the standardisation should be carried is а question 
calling for careful consideration of the requirements, which 
vary according to the type of service for which the fuses are 
intended ; but undoubtedly by far the most pressing need 
is for the standardisation of fuses for use on distribution 
boards for electric lighting and similar purposes. 

Exclading the various materials which we find in use in 
special circumstances—from hairpins and the wire round 


champagne corks or soda-water bottles to charch door-keys— 
we find the following metals in common use :—Tin, lead, 
lead and tin alloys of various and varying composition, 
solid copper, stranded copper, tinned copper and zinc, 
in the form of wire or strip. Sarely, of all these, 
there is some one which best fills the requirements of the 
case? fI TTE 

An examination of the fuse-holders now on the market for 
house installation work shows an almost endless variety of 
form and diversity of design. In some cases the wire is fiee in 
air from terminal to terminal; in others it is in contact for a 
portion of its length with the porcelain of the holder, e.cher 
at the ends of the wire or at its centre, and this contact is 
usually of an indeterminate and variable character. Measrs. 
Schwartz and James have shown that the fusing current 
may be varied by as much as 50 per cent. by contacta of this 
sort. А similar diversity exists with regard to the length of 
break for a given carrying capacity and voltage, with a farther 
liability to errors up to 30 per cent. This is a matter of 
grave importance, affecting as it does the reliability of the 
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fuse es а tafcgusid трап! fire, its mett importert 
function. 

Non-interchangeability for both voltsge and current- 
carrying capacity could be secured for a sligbtly increased 
cost, and the devices employed cculd essily be replaced ав 
the necessity arote, by authoriced pereons. 

With reference to the testing of fures, a similar lack cf 
recognised procedure is observable. They are usually sub- 
jected to а ec-called short-circnit test, which, when carried 
out under different circumstances, may lead to reeults of the 
most divergent character, ag was clearly shown in the parer 
above mentioned. 

Tests for normal carrying cepecity and normal fusing 
current are carried cut but rarely, ard then in divers 
manners, and with richly varied results. An appeal to a 
fuse table with a mexzimem + or — error of 20 per cent. 
ів ueually considered rear crt gh for practical purposes. 

By adopting sme such prccedure for tke testing of fuses 
as that indicated by Mersrs. Schwartz snd James in their 
parer, many of the errors in the rating of fure wires could 

avoided, end their behaviour cn tiue shert circuit escer- 
tained. К 

The general unreliability of fuses is dre to an accumu- 
lation of errors; by eliminating there seriatim, there ів no 
doubt that the fure can te made ар inttivment of precisicn 
inccmparably superior to the erratic ard ineciutable device 
which, to our tFame, it still remains. | 


IN er other column we print an abstract 
of a paper by E. M. Archibald, B.Sc., reed 
before the Canadian Society of Civil 
Engireere, from which ccmparstive fgures as to ccst of 
energy frcm steem and gas- driven generatore, of a size 
suitable for many of our tmwaller central station, cen be 
deduced. These figures demonstrate the in рстівпсе of 
running a gae-driven eet at а bigb Iced factcr. The stet m- 
driven set is made vp cf two very flexible cc mponentt— a 
dynt mo which, in additicn to carrying its normal full Icad at a 
good efficiency, is not cdetarred by eparkirg or heatirg limits 
frem developing 25 per cent. cr 80 per cent. overloads for skort 
periode, and an engine which, while giving its test eff cier ey 
at normal rating, will rcepord with more or lees eteam-waste 
to extra demands. This quality of flexibility is imperative 
in ordinary central station practice. The overload limit of 
а gas engine ie, however, much nearer to its point cf 
maximum efficiency than in a steam engine; and therefore, 
in order to meet the calls for overlcad often made in practical 
running, it is necessary to install an engine of higher normal 
rating in the care of gas than in that of the steam eet, ard 
aleo to 1un-it for a large pert of its time at a lower load 
factor than in the саке of the Jatter. This not only brings 
ор tke ccet per kilowatt in actval running expenses, trt 
cauces the fixed charge to bulk more largely in the total cort. 
Gasg-driven tete, therefore, are econcmical for steady, high 


load factors; steam-driven sets have their sphere where 
sudden calls'for overload are made. 

Another reason fcr keeping a prcducer gas plant fully 
loeded, lies in the fact that fixed charges preponderate in the 
total cost per unit for low load factors. This entails the 
reduction cf initial outlay on plant to its lowest limit, ard 
hence mcncy spent on elaborate gas purifying apparatus 
considerably augments the ccst per unit. But without good 
ecrubbing arrangemente, only the best anthracite coal can 
be uscd, in order to avoid the clogging action of carboniged ter 
in the engine cylirder. With a gccd load factor, capital may 
be laid out more freely in a ccmpletely equipped plant, as 
the effect of first cost in the price per unit is not £o great, 
and іп consequence a cheap bituminous coal may be used, 
the rnnning expenses Lerefiting thereby. 

The cenclusion that an ordinarily variable lighting load 
is beet met by a prcducer gas plant worked steadily at high 
load factor, in ccnjurction with a storage bettery, is one 
borne, out by several examples in Great Britain ; a typical 
one was described in our iseue of the 21st ult, Pe: (=o o 


The Develcrment 
of Gas-Driven 
Central Stations. 


Radium in Celestial THE discovery of radioactive substances 
and Terrestrial bids fair to revolationise our theories of 
теше the constitution of the sun and stars, and 
of some terrestrial phenomena, such as the rate of cooling of 
the earth. Prof. Snyder, ina paper read before the American 
Philosophical Society, alleges that he has discovered radium 
in the photosphere of the sun. The presence of radinm in 
the sun has already been suggested by more tlan one 
physicist, and it has been shown that the sun’s heat might 
be fully accounted for by a comparatively small quantity of 
radium per cubic metre. If the presence of radiun: in the 
eun апа stars is once established, many of our old teories 
about these bodies may have to be modified. Prof. 
Snyder, for example, suggests that variable stars do 
not consist of one body revolving about another, 
but of single bodies, whore light is rendered variable 
by pericdical outbursts of radioactivity. He concludes 
that the sun is a variable наг with а pericd of 
11 yeare, and that the sun spots are one of the demonetra- 
tions of the emanations of redium. Prof. Rutherford, in an 
article in a recent number of Harper’s Magazine, applies the 
radiom theories to terrestrial pbysica. The amount of 
internal heat lost per second from the earth by conduction 
to its surface cen be теғу calculated. Since 1 gramme of 
redium emits enough heat per hour to raise 100 grammes 
of water through 1°C., the present loss cf heat from the 
earth is equivalent to that which would be supplied by the 
presence of 270,000,000 tons of radium. This quantity, 
though apparenily large, if distributed uniformly throughout 
the earth’s crust, would amount to only five parts in a hundred 
million per unit of mass. Calculations show that the radio- 
activity observed in soils correspends to about this proportion of 
radium. It follows, therefore, that if radium is distributed 
uniformly throughout the whole earth’s crust to the extent 
that tests indicate, the heat evolved by the radioactive 
material would ccmpensate for the beat lost by the earth by 
conduction to its surface. This view upsets all the old calcu- 
lations of the age of the earth, and would extend the time 
allowed for the evolution of living beings to an extent 
sufficient to satisfy the most exacting Darwinians. 


A FEW weeks ago, in some remarks upon 
economy in central ‘station practice, we 
had occasion to refer to the importance of 
the study of chemistry in relation to electricity supply. In 
view of the progress with the commercial application of 
electricity to the procesees of chemistry which have been made 
within recent years, it may seem superfluous to state that a 
sound knowledge of chemistry is of immense importance to 
the manufacturing electrician. Yet we are compelled to 
think that this is one of those axioms which, accepted in 
theory, are somewhat ignored in fact. For example, although 
the extensive manufacture of cables for electric light and 
power supply has been in progress for some 25 or 30 years, 
it was but four years ago that Mr. O’Gorman gave us the 
first paper directly dealing with the principles underlying 
their construction, and only quite recently that Messrs. 
Atkinson and Beaver warned us of the various ways in 
which cable insulations could be “ doctored ” for the market. 
That knowledge of this sort is not more general is due to the 
fact that it largely pertains to the sphere of the organic 
chemist, from whom the average electrician is poles asunder. 

Col. Crcmpton, in bis recent James Forrest lecture, 
furnished a fresh illustration of the importance of chemical . 
knowledge in electrical manufactures, He pointed out that 
the reduction of copper cross-section in electrical windings, 
and therefore the size, and, to some extent, the cost of the 
machine, is limited by the temperature-riee permissible. 
Thie, again, is largely dependent on the degree of heat which 
an insulation will continuously stand without deterioration, 
and Col. Crompton ventures the hope that engineering 
chemists will shortly enable us to dispense with fibrous 
insulation fcr our coils, and to substitute a varnish er 
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Electrical 
Manufactures. 


— eee ne 


Vol. 56. No. 1,492, Mar 5, 1905.] 


THE ELECTRICAL REVIEW. 


715 


enamel of good dielectric strength which will resist nitric 
acid and facilitate heat conduction. This will bring our 
heat limit up from, say, 100° О. to 200? C. Many cases 
arise where slight increase in copper resistance due to tem- 
perature rise is not of great effect as regards loss of efficiency, 
and, moreover, in the case of such windings the mean tem- 
perature rise is not very much larger, because a less depth 
and therefore larger proportion of cooling surface to mass may 
be presented. The intrinsic importance of such a development 
is obvious, and it is only a type of several problems which 
remain to be solved by electricians who specialise rather on 
chemistry than on mechanics, 


Two cases of grave moment to trade 
unions were decided by the ‘House of 
Lords on April 14th. As our readers are well aware, a change 
has taken place within recent years in the law relating to 
these bodies. In former times they were wont to think that 
in their every action they were beyond the reach of the law, 
that in the furtherance of a strike recourse might be had to 
violence and intimidation, to breaches of contract between 
employer and employed, without it being possible to fix the 
union ав a body or the union officials with any responsibility 
whatsoever. All this has now changed; and one of 
the cases just decided by the House of Lords, namely, the 
Glamorgan Coal Oo. and Others v. The South Wales 
Miners’ Federation—better known as tbe Stop-day case— 
demonstrates the radical nature of the change. Though 
the history of this case is long and complex, the essential 
features of the dispute which led up to it may be recounted 
ina few words. In the year 1900 there was some feeling 
of dissatisfaction in South Wales with regard to the “ sliding 
scale of wages. The Federation, with a view to keeping up 
the price of coal, seems to have thought that if the output 
were diminished, the price of coal might be raised to 
the advantage alike of employers and employed. With 
this object a stop-day was ordered. The employers 
objected to thie, and threatened proceedings if any 
further stop-days were ordered; but in spite of this 
the Federation ordered further stop-days at the end of 1901, 
with the result that a large number of pits were rendered 
idle, and a heavy pecuniary loss was inflicted upon the coal- 
owners. It is to be noted that for the men to cease work on 
a “ stop-day " involved breaches of their contracts of employ- 
ment. Now for the sequel. The employers joined together 
and brought an action, alleging that the defendants, well 
knowing the terms and conditions of the contracts of service 
under which the workmen employed at the collieries of the 
plaintiffs were working, wrongfully and maliciously, by 
causing notice to be given to the workmen employed at the 


plaintiffs’ collieries, procured and induced the said workmen 
to Lreak their contracts of service with the plaintiffs, and in 
breach thereof to abstain, without giving due notice, from 
working at the said collieries on certain days. The defen- 
dants alleged that they acted in the bond fide belief that the 
course of action advised by them would greatly benefit both 
the plaintiffs and the defendants, and that they had 
reasonable justification and excuse for the course pursued by 
them. After many vicissitudes, the case reached the 
House of Lords, where it was unanimously held that the 
plaintiffs were entitled to succeed. The interest of the case 
is centred in the line of defence. It was practically c ceded 
that the Federation (as a Federation) had adviscd the 
men to bresk their contracts, but it was argued that 
it had just cause and excuse for doing so. What was the 
juet cause or excuse? That, in the opinion of the Federa- 
tion, the price of coal would be raised. It is noticeable, 
however, that the employers were not consulted upon this 
important point. Moreover, it could scarcely be argued 
that a trade union, by issuing an order to the members of 
the union to abstain from work on a particular day, merely 
gave those men advice. A few words from the judgemert 
of Lord Lindley are of considerable weight. He said: 


Trade Unions 
and the Law. 


* The so-called advice here was much more than counsel ; 
it was accompanied by orders to stop, which could not be 
disobeyed with impunity. A refusal to stop work as ordered 
would have been disloyal to the Federation. This is plain 
from the speeches given in evidence at the trial, and, in my 
opinion, it is a very important element in the case, which 
cannot be ignored. As regards duty, the question arises— 
Duty to do what? The defendants have to justify a parti- 
cular line of conduct, which is wrongful in aiding and 
abetting the men in doing what both the men and 
the officials knew was legally wrong. The constitu- 
tion of the union may have rendered it the duty 
of the officials to advise the men what could be legally 
done to protect their own interests; but а legal duty to do 
what is illegal and known so to be is a contradiction in 
terms.” The moral of the case is that it is no justification 
for inducing a workman to break his contract that, in the 
opinion of the union, the result of the breach will be good 
for master and man. 4 fortiori, it is no justification that 
the breach is likely to be beneficial to the workman only. 
We fancy that the trade unions have long since realised 
that the judgement of the House of Lords would be un- 
favourable; and that the prospect of an adverse ruling has 
done much to prevent them from having recourse to the violent 
methods which have done so much to give them a bad 
reputation in the past. It is hoped that now they are 
vested with a full sense of their responsibilities, they may 
be enabled to direct their counsels in more peaceful channels, 


ELSEWHERE in this issue we give а few 
particulars of an interesting process which 
has been devised for the fixation of nitrogen with the 
aid of peat, of which immense quantities exist in the 
Irish bogs. We understand that Mr. G. W. de Tunzel- 
mann has had the process under investigation during 
the past three years, in collaboration with a chemical 
expert, and has satisfied himself that it is practicable from a 
technical point of view. Whether it will prove commercially 
successful, remains to be seen. The importance of the 
subject is beyond question, and will, we hope, justify our 
noticing this new system, although the process is a purely 
chemical one. А 

Apart from the valuable investigations which аге being 
carried on at Niagara and in Sweden, witha view to the 
direct fixation of atmospheric nitrogen by electrical means, 
electrical engineers are interested in the production of 
nitrogenous fertilisers by way of the Mond process of gas 
production, which, in fact, is closely allied to the process 
now put forward. The connection is collateral, so to speak, 
for it is only as a by-product that the electrical engineer is 
concerned with sulphate of ammonia ; but he hopes by its 
production to be enabled to supply electricity at lower rates 
than would otherwise be attainable. 

Seeing that the development of a successful industry of 
this description in the sister isle would be of immense benefit 
to the Irish people, we cannot but hope that the expectations 
of ita founders will be fully realised. 


Fixation of Nitrogen. 


Unwelcome Flattery.— One of the most noteworthy 
features of the very gassy gas exhibition held last year was the 
strong tendercy on the part of the gas world to imitate the 
appearance of electrical fittings. This, of course, was not surprising, 
except in that it so caudidly revealed the admiration, not unmixed 
with envy, of gas men for electrical fittings, and constituted a most 
telling testimonial to the euperiority of electric lighting. 

But when—as in the case of the London’ Arc Lamp,” which is 
simply a gas fitting arranged for four incandescent gas mantles— 
the very name of the electric lamp is appropriated, our feelings of 
gratification derived from the flattery are mingled with annoyance 
at the impudence of the misnomer. | 

Fortanately, no one who sees these gas are lamps is likely to 
mistake them for electric arc lamps; theonly danger is that discredit 
may be brought upon the latter. Of one thing we may be sure— 
while gas men may imitate electric lamps and appropriate the names 
thereof, no electric lamp will ever be made fo resemble а gas 
Jamp, and above all, no electric arc will ever be called a gas lamp. 
The crow may dress himself in peacocke’ feathers, but the compli- 
ment ie not reciprocated, 
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CONSIDERATIONS RELATING TO THE 
DESIGN OF THE ARMATURE 
SLOT INSULATION IN HIGH VOLTAGE 
ALTERNATING CURRENT GENERATORS. 


By H. M. HOBART. 


+ 


(Concluded from page 681.) 


OBVIOUSLY we cannot directly apply natural mica to the 
purposes of slot insulations. But even could we do so there 
are grounds for suspecting that there may not be so wide a 
margin between the required specific strength as shown in 
Curve U, and the true disruptive strength of natural mica. 
These grounds are furnished by the researchea of Dr. 
Walter,“ who, by a so-called Рісеїп Drop" method of 
testing, has come to the cónclusion that for à homogeneous 
material, the true disruptive strength is directly proportional 
to the thickness; in other words, the specifio disruptive 
strength is a constant for a given quality of a given material. 
Some testa made by Dr. Walter on the strongest parts of 
specimens of various good qualities of natural mica, gave the 
results shown in Tab'e If. :— 


TABLE IL—RrxsuLTS or DR. WarLTERS TESTS oF THE SPECIFIC 
DisRuPTivE STRENGTH оғ NaTUBAL Mica 


Thiokness Specific disruptive strength 
S»uroe. in mm. (R.M.8. volts per mm.). 

А 0°45 28,000 

German East Africa ... 075 28,500 
Calcatta... n Vis kit О 48 17,500 

' Madras ... заб as iv 0:35 24,5CO 
Rasia ... iss уз T" 0:48 21 000 
C yylon ... bs е = 0:50 20,000 


It will, therefore, be safer to admit the possibility of the 
correctness of Dr. Walter's conclusions, and to take the 
specific disraptive strength of natural mica at 25,000 R. M. S. 
volts. As the specimens in Table IT. varied in thickness from 
035 mm. to 0°75 mm., we have in fig. 4 drawn the short 
horizontal Jine connecting these two values for an ordinate 
of 25,000 R. M. S. volts. | 

These considerations lead us to the curves and data 
set forth in fig. 5. It is evident that the ample margin 
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which at first appeared to exist between our require- 
ments and the means at our disposal has rapidly 
decreased. What further allowance must we make? 
We must, first of all, obtain a flexible insulation. One 
of the available materials having this property may be 
described as “reconstructed mica." Small and very thin 
- flakes of natural mica are stnck together by an insulating 
cement, and with the application of high pressures and 
temperatures. The prodact is sufficiently flexible for the 
purposes of slot insulation. and has been widely us d. Under 
test it generally shows а disruptive strength well up towards 

Ein Verfahren z ir Bestimmung der elek‘riechen Da-chachlags- 


fistigkeit boc"ie-liezander Sibstanzia." B. Waltsr, Elektrotechn, 
£nitschr., Vd. XX (V., Beptember 24th, 190 J, p. 796. nb 


40,000 R.M.S. volts per millimetre, for thicknesses up to 
0:5 millimetre or more, but falls off to 20,000 R.M.S. volts 
or less, for thicknesses of several millimetres. Bat without 
plotting such results we will proceed directly to the con- 
sideration of the curve in fig. 6, which is derived from data 
published by Arnold,* and shows the values of the dielectric 
stresses which, for various thicknesses of “reconstructed 
mica," suffice, if continuously applied. to eet up a perceptible 
heating in the material. In fig. 6 we have also reproduced 
the Curve U, of fig. 4, and we see that our margin has now 
more than dissppeared. It must not, however, be concluded 
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that heating exists at normal voltage due to dielectric stress. 
This would not be the case for any reasonably liberal design, 
and to emphasise this point, the lowest Curve B, of fig. 4, 
which represented the dielectric stress at normal voltage of 
the machine, has been reproduced dotted in fig. 6. Evi- 
dently, however, there is not much margin, hence the 
importance of a knowledge of this property for all materials 
employed for high-voltage insulation. . 

Nor is heating duc to dielectric stress necessarily not per- 
missible during normal operation. Of course, it introduces 
an additional loss, and is objectionable from this standpoint. 
But so long as the ultimate temperature rise in the insulation 
due to this, and all the other losses in the machine, does not 
injure the insulation or exceed the guarantee, the presence of 
such a dielectric loss should not necessarily be grounds for 


. condemning a design. 


Hence it behoves us to inquire further into the extent of 
this heating due to dielectric stress. An analysis of some tests 
made to determine this point, leads to the following very 
rough average result : — 

lf, for a given thickness, a voltage v is just sufficient to 
prodace perceptible heating, then there will be 0°5° C. rise 
for every 1'0 per cent. increase in voltage. This rule will 
probably give too low values of the temperature rise for 
considerable thicknesses, and too high values for thin 
iagulatione, but the experimental data available are as yet too 
meagre to justify attempting to set forth any exact formula. 
So soon as the necessary data are available for any given 
material, this rule should be superseded for that material by 
some rule better representing the trath. 

Using the above rule, we obtain for * reconstructed mica " 
the three curves of fig. 7, showing, respectively, for any - 
thickness, the voltage corresponding to the commencement of 
heating, to 20° ©. rise and to 40° С. rise. 

There is thus ample evidence that the design of high 
potential ingulations is far from being a matter to be slighted. 
Nor have we enumerated by any means all of the more 
important considerations. Thus the tests, to which reference 
has been made, have all been carried out on flat samples. 
When reconstructed mica” is bent, it is almost certainly 
considerably weaker at the bend tban at the flat portions, 
and the inferiority should be some inverse function of the 
radius of curvature. Armature slots should, therefore, be 


* Arnold " Die Wechec]etromtechpi " VA. III. Beran, Julius 
Springer, 11904, 
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designed with as large a radius of curvature at the corners 
as other considerations justify. Manufacturers of © recon- 
structed mica" provide non-flexible and flexible grades, aud 
in the latter they are obliged to employ a greater amount, 
and a different composition of cementing varnish, in order to 
obtain the required flexibility. The presence of a cementing 
varnish of an unknown composition is in any case a source 
of concern, and duration tests as to the effect of exporure to 
moisture, to oil, to acid fumes, &c., become the more impor- 
tant. This suggests the question of substitutes for “ recon- 
structed mica," and it may be said that there are two schools, 
one committed to the almost exclusive use of “ reconstructed 
mica for slot insulations, and another employing largely ог 
exclusively impregnated fabrics. Ап important point 
affecting the question concerns the relative disruptive 
strengths of reconstructed mica" and impregnated fabrics 
when employed to insulate conductors or groups of con- 
ductors of such forms as to require bending to various 
curvatures. 
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“© Reconstructed mica” might, and probably does, bave 
as high or higher specific disruptive strength when tested in 
fiat sheets, than any other material which could be employed 
for slot insulation. It is doubtful whether any precise 
data are available which would permit of estimating the 
percentage inferiority when curved, as a function of the 
radius of curvature. For this purpose I would propose 
the following tests, to compare in this respect “ reconstructed 
mica" with an insulation consisting of some impregnated 
fabric which we will assume to have, when tested in flat 
sheets of a given thickness, some 75 per cent. of the dis- 
ruptive strength of “reconstructed mica." Let samples 
from these two materials be prepared by using them to 
insulate brass or iron cylinders of 40 mm., 20 mm., 10 mm. 
and 5 mm. external diameter, the total thickness of insula- 
tion being, for the first series of tests, say 1:0 mm. The 
smaller the diameter, the less would be the disruptive 
strength per millimetre, but the rate of decrease of the dis- 
ruptive strength will probably be more rapid for mica than for 
impregnated paper or tape. I recently supervised some testa 
on a set of such samples, for which the outer diameter 
of the brass cylinder on which the insulation was 
arranged, was 22 mm. The insulation consisted of tape 
wound on with one-half lap and impregnated with a certain 
varnish, and baked after the completion of each layer of 
taping, until a thickness of 1°3 mm. was finally obtained. 
The preliminary teats showed an average disruptive strength 
of 22,000 R M.S. volts, or 17,000 R. M. S. volts per millimetre, 
Other identical samples were subjected to в temperature of 
96° С, for 200 hours, and were then found to have an average 
disruptive strength of 24.200 R.M.S. volts, or 18,600 R.M.S. 
volta per millimetre. The improvement was doubtless due 
to the drying resulting from the long baking. 

Taking Baur’s law for the disruptive voltage, namely, 
that it is proportional to the two-thirds power of tbe thick- 


ness, the R. M. S. volta per “millimetre for samples of one 
millimetre thickness wonld, in the latter case, have been 


24.200 24200 ... 20,000 volta, 
r2 . 1198 


I have no dat» on composite mica under equivalent con- 
ditions, but I consider that its disraptive strength would 
not be appreciably higher than the above figure, and it should 
be pointed out that much sharper bends occur in practice in 
slot insulations. 

The results for various radii of curvature should be plotted 
as indicated in fig. 8, relating respectively to the ultimate die- 
ru^tive strength and to the determination of the voltage 
eufficient to occasion perceptible heating of the insulation. 
Obviously it would be necessary in the second test, and if 
not absolutely necessary, nevertheless also desirable in the 
first test, to bring the voltage up by small steps, remaining 
during a sufficient and fixed interval on each step. In the 
first test this interval should be at least one minute. In the 
second test it should be at least five minutes. The samples 
should be carefully dried prior to the test, in a vacuum oven 
maintained at a moderate temperature, say 75° Centigrade. 

The above has not been written with any intention of 
depreciating the merits of composite mica insulations, but to 
call attention to the fact that other excellent materials are 
also available. The vestige of cement always remaining 
between the leaves of mica is generally of secret com- 
position, as are also the varnishes used for impregnating 
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tapes, cloths and papers. These, undisturbed, would pro- 
bably neither of them occasion trouble, but in the presence 
of moisture or other materials, such as the materials of the 
impregnated tapes, chemical processes may take place dele- 
terious to the maintenance of the insulations. 

Moisture, at least, can be more effectually guarded against 
than is at present customary. "Vacuum drying ovens should 
be regarded as an indispensable accessory in a works where 
electric machinery is built. The ootton-covered wire and 
the other tapes and papers are received at the works often 
with from 5 to 10 per cent. by weight of moisture in the 


insulation, and this should be expelled in a vacuum oven 


immediately prior to winding, and again as often as possible 
ft various stages of the manufacture, for, especially in a 
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climate such as England's, these insulations will be con- 
stantly ready to take up this percentage of moisture again. 
Hence the great importance of & recent suggestion from Mr. 
Highfield* that one should fill in the whole of the space 
from copper to iron with insulating material, so as to entirely 
exclude air.” This has, of course, often been proposed, but 
has rarely been reduced to practice, at any rate, not on a large 
scale. From the point of view of preserving the integrity of 
the insulation, the windings should be practically sealed up 
in a complete waterproof envelope; but this should only be 
done after every care has been taken to expel the internal 
moisture, otherwise the thermal objection to undue enclosing 
of the coils with insulation is alone experienced, and no gain 
from the insulating standpoint is obtained. In fact, unless the 
moisture is expelled in the first place, it is better to leave 
the insulating coverings open at the ends and to trust to the 
heat developed in service to periodically expel the moisture. 
The former plan of first expelling all moisture and finally 
giving the winding a complete waterproof covering is, how- 
ever, the correct method for high tension machinery. 

As to how far mica sbould play a part in such insulations 
should only be finally decided upon after far more exhaustive 
comparative tests than are at present available. These testa 
should comprise the subjection of numbers of sample tubes, 
such as I have described, to the prolonged influence of mois- 
ture, oil, and, as Mr. Higbfield's experience teaches, to the 
prolonged influence of ozone, and of acid fumes. These 
“ ageing" tests should be made under various temperature 

conditions, as well as under the influence of cyclic changes 
of temperature. The various varnisbes on the market should 
be tested, and also the various grades of mica compositions. 
The combinations should be varied as regards the material 
of the tape or other wrapping, and great interest would 
attach to tests on samples consisting of a thin layer of mica 
midway between two layers of impregnated tape. It would 
be useless to draw final conclusions from other than most 
exhaustive tests, and although it is manufacturers who should 
primarily be chiefly interested, the carrying out of such tests 
generally devolves upon institutions for technical instruction, 
and there would appear to be no difficulty in the way of 
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obtaining most valuable results from students’ work on these 
lines. The amount of work requiring to be done is in- 
exhaustible, but before concluding the article, it is well to 
again lay emphasis upon the feature of heating of the 
insulation due to the dielectric stress set up in it, either 
during the subjection to extra high voltages for testing 
purposes (and from this standpoint the duration of the test 
should be limited in cases where heating would ensue) or 
during normal operation. This point should be investigated 
for all materials. Some results for mica have already been 
shown in fig. 6. Arnold has given some similar data for 
“oiled linen" from which the curve in fig. 9 has been 
derived. 

Arnold states that some firms quote the insulation 
strength of their materials in terms of tbe voltage for a 
given thickness, which will cause an ultimate temperature 


* “The Insulation of Armature or other Coils for High Tension 
Apparatus." J. S, Highfield, Electrician, Vol. 54, January 27th, 1905, 
p. 573. 


rise of 8? C. He states that for “ reconstructed mica” this 
is from one-fourth to one-eighth of the disruptive voltage, 
whereas for “oiled linen” it is only half that 
voltage. It would appear, however, to the writer 
that Arnold over-estimates the disruptive strength of 
* reconstructed mica” and under-estimates the disruptive 
strength of impregnated fabrics, or possibly the “ oiled 
linen " to which he refers was a poor representative of the 
latter class of insulation. To fix ideas, a number of mis- 
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cellaneous tests, which the writer has collected from a 
number of sources of varying reliability, are brought together 
for reference in fig. 10. In none of these tests is sufficient 
information available regarding the conditions under which 
the tests were made, It is, however, interesting to note that 
an impregnated paper is amongst the best as regards dis- 
ruptive strength, and this brings to mind the fact that paper, 
which is so extensively employed as insulation for cables, 
enjoys as yet comparatively restricted use in the construction 
of dynamo-electric machinery. This is largely on account 
of its comparative unsuitability for withstanding high tem- 
peratures. Nevertheless, it would be of interest to include 
various paper compositions in the list of materials which it. 
would be desirable to investigate on the lines indicated in 


this article. 


EFFECT OF LOAD FACTOR ON COST OF 
POWER. 


IT behoves every engineer who is concerned with the inatal- 
lation or extension of plant for electricity generation to 
study the influence of the load factor on the cost of yower 
supplied. Figures given by Mr. E. M. Archibald, B.Sc.,na 
paper before the Canadian Society of Civil Engineers, thougi. 
not applying directly to English practice, indicate the lines 
on which such problems should be attacked. 

Analysing the cost of power into management expen 
(these being practically constant with a given system and pea 
load, irrespective of load factor); distribution costa, su 
divided into the invariable items of fixed charges and mai 
tenance, and the variable items of losses in lines, m 
transformers, earths, and thefts (the last two being 
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„within fixed limits by dint of constant attention); and cost 
of production, the latter is dealt with in full. 
The investigation is conducted by analysing the generation 
costs for the following specific cases :— 

1. A plant of 750-K W. peak load, of three units of 300-Kw. 
capacity each, and 25 per cent. overload capacity. No 
automatic stoker economisers or coal-handling apparatus 
are used. The cost of (a) condensing, (b) non-condensing, 
is considered independently, 

2. For a peak load of 1,500 xw., three units each of 
600-Kw. capacity. Condensers and automatic stokers, but 
no economisers or coal-handling apparatus, are used. 

3. A producer gas plant for a peak load of 750 KW., three 
units each of 300-Kw. capacity, with 25 per cent. overload 
capacity on the generators. It is noted in passing that, as 
the overload rating of a gas engine is to that of a correspond- 
ing steam engine roughly as 15 to 50, a gas engine of 530 
normal B.H.P. will be equivalent to a steam engine of 450 
1.Н.Р. in reserve capacity. At normal load (300 kw.), 
therefore, the gas engine is 30 per cent. underloaded, with 
consequent poor efficiency. 

The first cost of the complete plant is placed at $131.6 
per Kw. for (1а), $127.4 for (15), $134.0 for (2), and 
$186.0 for (8). With interest at 5 per cent., taxes and 
insurance at 2 per cent., depreciation of machinery at 
10 per cent., and depreciation of buildings at 3 per cent., 
the fixed charges amount to $17,121.75, $16,462.75, 
$36,318.75 and $26,080.5 per year for the respective plants. 
The above costs are for 100 per cent. load factor; due to 
decreased boiler capacity required on lower load factors 
(sufficient reserve against accidents, repairs and peak loads 
being provided), they may be reduced somewhat in the 
steam plante. For example, with 40 per cent. load factor 
—a usual figure—the fixed charges are reduced by about 6 
per cent. by overloading the boilers at the peak. In gas 
plante the cost of storage for low load factors about equals 
that of an extra producer. On this modified basis 
fixed charge curves can be plotted in cents per Kw.-hour for 
load factors from unity to 0:1 in each of the four cases. 

The operating charges—labour, oil and waste, supplies, 
water, repairs and fuel, vary with the load factor; though 
below 40 per cent. load factor labour remains constant. 
Since the more hours per day the plant is run the more oil, 
waste, supplies, water and repairs are required, these vary 
practically directly with the load factor. The cost of coal 
per unit varies with some power of the load factor less than 
one, depending on the number and efficiency of engine and 
boiler house units of plant, the cost of coal per ton, its heat 
value, and the performance of the fireman. With fuel of 
calorific value of 12,000, 1 Kw.-hour being generated from 


3-5 lb. coal at 40 per cent. load factor on the steam plant, 


and in the gas plant 1:4 lb. coal developing a B.H.P.-hour 
at 50 per cent. load factor, the total generation costs are 
assessed in cents рег K w.-hour as follows :— 


| Loap Factor. 


Plant. | 100 per cent. | 70 per cent. | 40 per cent. | 20 per cent. 

А | В | A| B А | В & B 

i la 0:84 | 095 | 101 | 1°16 | 1'45 | 1°61 | 2°49. 27. 
15 0:90 | 1:08 | 1:09 | 1:20 | 1:53 | 176 | 26 2:86 
2... ‚ | 0:68 | 0:82 | 0:81 094 | 1:14 | 129 | 1:92 21 
3... . | 076 | 0:82 | 1:00: 110 | 16 17 2:86 30 


A, refers to coal at 32 per ton. 


There is hence greater economy in the gas than in the steam 
plant for the sizes considered, at the higher load factors, but 
less at the lower, owing to the heavy fixed charges with the 
gas plant. Moreover, the higher the cost of coal, the greater 
is the economy of the gas over the steam plant at high load 
factors. A determination of the percentage ratio of indi- 
vidual items of generating expenses to the total cost shows 

А Ша although at high load factors the cost of fuel pre- 
ogl- _ ponderates over other expenses, at low load factors the fixed 
ines charges are the heaviest item; hence, when the load factor 
‘on a system is low, the fixed charges govern the cost of 
n9 power, and capital outlay must be conservatively dealt with, 
pes!“ particularly if coal is cheap. 
sol. extra investment in apparatus, such as coal-handling plant, to 
3! ^ reduce cost of labour and fuel, is permissible. 
ate The costs of management and distribution are not fally 


B, to coal at 38. 


4 


ships. 


Motor 


If the load factor is high, 


dealt with in the paper, but their influence on the cost to the 
consumer is indicated by the example of Plant 2 above. 
Allowing that $50,000 per annum covers the fixed charges, 
maintenance and attendance on the distributing network, 
$35,000 the management expenses, profits and miscellaneous 
outlays, and distributing losses being taken as 30 per 
cent. of station output, tne cost to the consumer in cents per 
unit is 1°94 for 100 per cent., 2:5 for 70 per cent., 3°9 for 
40 per cent., and 7:2 for 20 per cent. load factor. These 
may be compared with the generation costs above, and show 


the advantages that accrue to long-hour customers. 


ELECTRICITY AS MOTIVE POWER FOR 
A 1100-TON CARGO-BOAT.* 


By J. W. H. HAMILTON. 


SEVERAL systems for the transportation of boats by means 
of electric power have been tried. For small launches, 
going short distances, the electric accumulator soon entered 
the field. For the towing of heavy canal boats the “ electric 
mules,” or locomotives, running on a track along the canal 
and taking the current from an overhead trolley wire, have 
been used in Europe for several years, and have also been 


tried in this country. The idea of carrying a complete elec- 


tric generating plant on a ship, and using electric motors 
on the propeller shafts may be new to the engineers on this 
side of the Atlantic. 

The high efficiency and small weight and bulk of modern 
oil engines has made them very desirable as prime-movers of 
However, for many years their use has been limited 
to small motor boats, on account of the difficulty in making 
а good reversible and variable-speed oil engine. The various 
kinds of reverse gears, which are extensively used on small 
boats, are entirely impracticable on large ones, and it was, 
therefore, suggested to introduce electricity as transmitting 
power between the engines and the propeller shafts. Through 
this arrangement the simplest and most complete control of 
the boat is obtained. A cargo-boat built on this principle 
was completed last year, and has been in daily service for 
several months. The technical as well as the economical 
success of the system has already been proved, and a second 
boat of similar design has been ordered. A few data may 
be of interest to electrical engineers, and will probably make 
shipbuilders of the old stock ask themselves whether a revo- 
ш in the maritime transportation will not soon be at 

and. 

The boat, which is named Vandal was built for 
Nobel Brothers, of St. Petersburg, the big Russian company, 


Generator E::citer Controller 


Realstanece 


Fig. 1.—-Мотов-Сонтвог, О1восгв. 


for Ње transportation of oil from Rebinsk on the Volga to 
St. Petersburg, a distance of 700 miles. The hull of the 
ship, which is made of steel, was built in Nischni Novgorod. 
The overall length is 245 ft., beam 32 ft., and at full load the 
draught is 6 ft., and the displacement about 1,100 tons. As 
the river in many places is very shallow, the bottom of the 
ship has been made flat. Three propellers are used, and 
three units of oil engines of the Diesel type, direct connected 
to the electric generators. The generating plant is located 
amidsbip, and the three motors are in the stern, thus 
reducing the propeller shafts to minimum length. Oil tanks 
for the engines are located in the bow and stern; their 
aggregate capacity is about 12,000 gallons. The amount of 
oil consumed on one round trip is about 3,600 gallons. 

Each of the three Diesel motors develops normally 120 
effective H.P. They are vertical, three-cylinder, single-acting, 
four-cycle engines, built by the Diesel Motor Co., of Stock- 
holm, Sweden. These motors run almost as smoothly as 
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steam engines, the combustion in the cylinders being rather 
slow. Another advantage of the Diesel motor is the self- 
ignition of the gases, caused by their high compreasion. All 
trouble with spark apparatus is thus eliminated. The 
Nwedish Diesel motor has reached a very high grade of per- 
fection. The complete combustion of the gases, combined 
with the practical arrangement of these motors, make tliem 
more efficient than any other engines in the market. Careful 
tests on Jarge machines in actual service have shown that at 
full load 35 per cent. of the energy in the fuel is turned into 
useful work. Compared to the very best steam engines, for 
which the corresponding figure will be 18 per cent., the 
result is remarkable. 

The three electric generators are connected by leather 
couplings to the Diesel motors.  Direct-current machines 


Fic. 2.—CIBOUITS oF CONTROLLER ARM. 


are used. Each generator feeds it own motor, but can, if 
necessary, be connected to any one of the three propeller 
motors. The exciters are mounted on the generator shafts 
and supply current not only for the generator and motor 
fields, but also for the lighting of the ebip, searchlights, 
‚ Steering gear, pumps, hoists, &c. Controllers for operating 
the propeller motors are mounted on the bridge, so that the 
man in charge of the ship can run it by turning the handles 
of the controllers. The whole electrical equipment has 
been furnished by the Allmänna Svenska Electriska Aktie- 


Bolaget, of Westeras, Sweden (The General Electric Co., of 


Sweden). 

Some details of the controlling apparatus have been 
worked out very ingeniously and possess some novel features. 
The principle of the motor control is shown in the diagram 
(fig. 1, p. 719). As the exciter is used for various purposes, its 
voltage is held constant. A resistance is shuuted across its 
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also the rotation of the motor. By being able to stop, start 
and reverse the motor by changing merely the field current 
of the generator, a safe and effective control of the motor is 
obtained. The speed can be varied between 80 and 
300 r. p. m., and the commutation is sparkless at ull speeds. 
The efficiency of this system decreases very little at low 
speeds, as the copper and iron losses in the generator are 
very small at low field excitation. 

In mechanical construction the two controller arms are 


. combined in one, as shown in fig. 2. The curved sectors are 


connected to the generator field, and the contact, buttons are 
connected directly to the resistance. | 
Obviously, the life of this controller, аз well as that of the 


Motor 


+ — 
Fie. 8.—Diaaram or STEBRING APPARATUS. 


rest of the motor and generator equipment, will be very 


long, and the cost of maintenance will be insignificant. 
There is no main current to break and make, no arcing 
contactors to replace, and there will be no severe stress put on 
the insulation. These controllers enable a man on the bridge 
to change the speed of the motors from full positive to full 
negative value in 12 seconds. The whole system gives entire 
satisfaction. On ordinary boats the failure of the engineer 
promptly to execute the orders, given through some kind of 
signal system from the bridge, sometimes causes serious 
accidents. This source of tronble is entirely eliminated by 
controlling the motors direct from the bridge, and not 
through a second person. 

The great amount of power required for steering a large 
ship necessitates the use of motors for operating the steering 
gear. Generally steam engines are used for this purpose, 
and they work satisfactorily, However, the whole 
mechanism is rather complicated and expensive, and 


— 
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Fie. 4.—HrmvaTiON AND Puan оғ Moror-Daiven Cargo Волт. 


brushes. This resistance, which has several taps, is con- 
nected to two sets of contact buttons on the controller. The 
generator field is connected to the two contact arma, Sup- 
pose that the motor is running and that the controller arms 
ure in position, 4 41. The generator will then receive full 
field current. The motor always gets its field current 
directly from the exciter. By moving the contact arms 
towards B B,, the generator voltage will drop, and when the 
arms come opposite to each other there will be no excitation, 
and the motor will stop. If the arms are turned towards 
С Ci, the field current of the generater will flow in opposite 
direction, thus reversing the armature current and therefore 


requires a great deal of attention. Several kinds of elec- 
tric steering apparatus have been tried successfully. The 
system adopted on the Vandal works very satisfactorily, 
and has the advantage of great simplicity. Fig. 8 shows 
a diagram of the arrangement. R is a resistance with a 
movable contact arm A, operated from the bridge of the 
boat; В, is а resistance with a-contact arm A, connected 
directly to the rudder post. A shunt motor, the armature 
of which is connected to A and A, operates the rudder 
through a worm gear. The motor field coils and the two 
resistances, R and R,, are connected in multiple to the 
exciter. 
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As to the first cost of the machinery, the three Diesel 
motors and the whole electrical equipment, including also 
lighting, hoists, steering apparatus, pumps, &c., cost 
$30,000. Steam engine builders had offered to equip the 
boat with two compound steam engines of the same 
capacity as the thiee Diesel motors at a cost of $21,500. 
In order to make the electrical apparatus pay, a saving 
ef somewhat over $1,000 per year must be effected. 
Experience has shown that, counting only the reduction in 
the fuel bill, this amount of money will be taved in two 
months, when the boat is kept running practically all the 
time. A few figures on the fuel economy will be of 
interest. | 

The thermal units of crude petroleum are about 11,000 ск. 
(calories per kilogram), and of coal about 8,000 ck. Ав 
has been previously stated, this type of Diesel motors will 


turn 35 per cent. of the 11,000 ск. of the oil into effective. 


work, wbereas & steam engine of the very best type will take 
care of only 18 per cent. of the 8,000 cK. of the coal. It 
ie apparent, therefore, that 1 ton of oil will do just as much 
effective work a8 3:7 tons of coal. "The prices of oil and coal 
vary а great deal in different places. In St. Petersburg a 
ton of coal costs about $4.80. The price of petroleum 
averages $9 per ton. The coal will cost twice as much as 
the oil, and allowing 20 per cent. for the losses in the elec- 
trical machinery, the saving for fuel will be considerable. 
By reducing the weight of the fuel over 60 per cent., tbe 
carrying capacity of the ship will be correspondingly in- 
creased. Of course, the electrical machines will entail some 
extra dead- weight, but hardly as much as the water-filled 
boilers in a steamboat. Further, a great deal of piping and 
auxiliary machinery, necessary for a steamboat, is done away 
with. Everything considered, it was estimated that the 
cargo capacity of the Vandal gained 10 per cent. by using 
oil engines and electrical power transmission instead of stes m 
engines. 

The second boat, named Samarali, which is now being 
built, ia of somewhat different design. Only two seta of 
Diesel motors are to be used, each developing 180 effective 
H.P. All machirea will be located in the stern of the boat. 
No extra motor attendants will then be required. The 
engine and propeller shafts will be supplied with clutches, 
80 that when the boat is to run a long distance without 
stopping, the engines will be connected directly to the pro- 
peller shafts. The first cost of the Samara! will be less than 
that of the Vandal, as only two sets of machines and one 
machine room will be used. The running expenses of this 
boat will algo be 1educed, as the electric transmitsion will be 
cut out for long runs and the number of dynamo tenders 
will be less. | 

Considering these facts, the Samarat will be a highly 
economical boat, and it will probably compare favourably 
with steamboats even in places where the price of oil is 
higher than in Russia. Obviously, the relative price of 
oil and of coal is the most dominant factor in deciding 
which type of boat will be the most economical for a certain 
locality. 


— 


FIXING ATMOSPHERIC NITROGEN, 


Souk extremely important developments in electrc-chemical | 


industry have already been achieved in the course of the 


researches which have been carried on during the last few 


years with the aid of electrical power obtaintd from the 
Niagara Falls generating plant. This experimental work 
has been carried out, with characteristic American enter- 
prise, on а very extensive scale, and at a very considerable 
expenditure of capital. 

This expenditure has already been well repaid by the com- 
mereial results obtained both in improving existing indus- 
trial processes and in developing new ones, but of all these 
researches none has excited more general interest than the 
one which ів still being actively prosecuted for the fixation 
of atmospheric nitrogen, in the form either of nitrates or 
of ammonia salts. Interesting resulta have been obtained, 
and the plant used has been described in our columns. So 
far, commercially practicable results do not appear to have 


been attained, but we believe the investigations are still 
being prosecuted energetically, in view of the great importance 
of the problem and of the immense financial reward attending 
а successful iss uwe. 

Fixed nitrogen is a necessity for the development of 
nearly every kind of . vegetation, and wheat and other grain 
crops especially require it in large quantities, The rapid 
yearly increase in wheat cultivation is very largely responsible 
for the enormously incieased demand for nitrogenous 
fertilisers such as guano, nitrate cf soda and sulphate of 
ammonia. | 

Tbe guano deposits are already practically exhausted, and 
the Chili saltpetre beds are rapidly approaching the same 
condition. The production of sulphate of ammonia is 
increasing from year to year, but its present principal source of 
supply, as a residual product in gas manufacture, is a 
limited one, as is shown by its steady increase in price. 

The cheap production of nitrogenous compounds which 
can be assimilated by the roots of plants is, therefore, one 
of the most important problems of the immediate future, 
and the development of an electrical process which would 
afford a satisfactory solution would not only benefit thote 
immediately concerned, but would give a most important 
impetus to the electrical industry generally by opening up 
an almost boundless field for the generation and utilisation 
of electrical energy. ' 

While wishing all success to the seekers ufter such a prc- 
cess, the cheap production of nitrogenous fertilisers in quan- 
tity is a matter of such pressing importance that we are 
prepared to welcome any practical solution, even though it 
come from sources outside the limits of the industry with 
which we are most intimately connected, and therefore it is 
with pleasure that we learn that extensive works are being 
erected, and are nearly approaching completion, at Carn- 
lough, in the north of Ireland, for the manufacture of 
sulphate of ammonia on an extensive scale. 

‘Ihe process, which is a purely chemical one, was 
invented by Prof. Wilhelm Eschweiler, of the Technical 
Hoch-Schule at Hanover, and Dr. H. C. Woltereck, of 
London and New York, and was taken up and developed by 
an English syndicate which was formed for the purpose 
nearly шее y ears ago. 

It consists essentially in passing a stream of air mixed with 
steam over a mass of peat in а state of slow combustion. 
The result of this is that some of the nitrogen contained in 
the air, and some of that contained in the peat, becomes fixed 
by means of hydrogen obtained by decomposition of the 
steam, forming ammonia, which is then taken up by tul- 
phuric acid, and so converted into sulphate. 

We are informed that over five tons of sulphate of ummonia 
are obtained from every 100 tons of peat treated, and that, 
on this basis, the cost of production is lees than half the 
present market price of sulphate of ammonia. 

The works, which are being erected at a cost of about 
£30,000, include an aerial ropeway a couple of miles in 
length, with a capacity of 60 tons an hour, for conveying the 
raw material from the peat-bog to the works, 


CORRESPONDENCE. 


- Letters received after first post on Wednesday morning cannot appear 


until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession, 


Patent Agreements. 


Mr. Raworth’s letter uud sppeal to your readers might 
have been more effective if he hud adopted Mr. W. S. Gilbert's 
~ Pooh Bah ” method of reasoniug, viz. :— 

In my position as director, I am bound to support my 
colleagues in the generally accepted view of so and to, 
having regard to such and such possibilities.” 

* On the cther hand, in my capacity as inventor, I bitterly 
resent the brain-sucking strategy of the management.” 

„Again, in my pose as political economist, | feel that my 
capacity as inventor should be duly recognised," &o. 
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Curiously enough, Mr. Raworth attempts to soothe the 
issues and explain his position by exactly the same expe- 
dient as * Pooh Bah," and “insults” his prebears, as far 
as his irrepressible gallantry will permit. But can Mr. 
Raworth reconcile his statement :—“ The result of that 
agreement was paralysis,"-with the later paragraph, Happily, 
for this country, &c., men go on thinking and working, 
&с.?” 

Let us accept the latter; it is, perhaps, more emphatic. 
* [ gay this because I have seen it.” 

This puta the political economist right; the agreement 
makes no difference. 

The inventor’s position, as demonstrated by Mr. Raworth, 
is that he is forced by the agreement to earn thousands 
instead of hundreds; this appears to be satisfactory. 

There remains the director’s problem, apparently “ some- 
thing humorous but lingering—something with boiling oil 
in it—or melted lead." Can Mr. Raworth be persuaded to 
disclose the inner workings of the board ? 

Reader. 


Tendering in Natal. 


I enclose herewith an advertisement which appeared in a 
local paper on 15¢h inst., and which will give you an idea of 
the style of thing one has to put up with in this country. 

You will note that tenders are to be received before noon 
оп 18% insi. It may also interest you to know that there 
is one firm in Natal which is agent for both Alley McLellan 
engines and Thomas Parker dynamos. 

Further comment is unnecessary | 

Onlooker. 

Durban, Natal, March 2181, 1905. 


Greytown Locat BOARD.— EnLECTBIO LiGuTING DEPARTMENT. 


TENDERS ате hereby invited for the supply of:— 


One Alley McLellan simple acting non-condensing Steam Engine, 
coupled direct to Parker Shunt-wound Dynamo, 210 volte, 
180 amps. 
One Bteam Separator, Tachometer, 4-in. valve. 
Any other information to be had on application. 
Tenders to be received on or before noon, March 18th. 
A. ALLAN Durr, Town Clerk. 


A.C. Ve D.C. 


At the risk of meriting the accusation of irrelevance, I 
feel constrained to strongly protest against the offensive and 
personal tone of your later correspondents’ communications. 

For Mr. Abraham’s information, I mey authoritatively 
state that shift engineers, ‘aking any responsibility, were 
never paid less than £100 per annum at Tunbridge Wells. 

Until someone effectively replies to my letter of March 
11th, 1 cannot say more on the matter. 


W. Talboys Wheeler. 


In Mr. A. J. Abraham’s letter on the above subject, 
instead of keeping to the point, he makes some most 
uncalled-for remarks ccncerning the switchboard men at 
Worcester. 

I can quite imagine, from the kind of letter he has 
written, that Mr. Abraham, when a switchboard man at 
Worcester, instead of attending to his duties, used to fill in 
his time at nap and fishing, but it is just as well for the 
community in general that the present switchboard men do 
not follow Mr. Abraham’s example. 

As Mr. Abraham’s most unseemly remarks, if allowed to 
go unchallenged, are liable to interfere with the prospects of 
the Worcester assistants, I trust that you will be good 
enough to find space for this letter. 

A. B. H. Cope 
Chief Assistant, Powick Works, 
Worcester, May 1st, 1905. 


І was rather surprised to find that “ Shift Engineers "— 
so-called—allowed the remarks passed by the late chief 
assistant for Partick to go unchallenged. Anyhow, what 


Mr. Abraham says applies, I think, to the majority of 
stations, 

The term “Shift Engineer" is a misnomer in a 
number of cases. Before a man can call himself such, he 
ought essentially to be an engineer. By working in a 
number of stations, and visiting many more, I am inclined 
to think that the majority at the present time are not such, 
but are simply inflated switchboard attendanta, pupils, &c., 
or what Mr. Kilburn Scott would term ** pointer dodgers." 

The majority of stations have a works superintendent 
and a foreman fitter, who stand before the shift engineer,” 
and have entire charge of the running of the station, or that 
part of it which affects the works costs sheet. The “ Cult 
of the Marine Engineer " was an eye-opener to many station 
men. Mr. W. T. W. has got another one, but no more than 
he asked for, but he ought to think himself fortunate that 
he has been let down so easily. 
КЕ Old Reader. 


Tabloid Electricity. 


I am much surprised that there have been no commenta 
on “ Greenhorn's" last letter. 

I am very interested in the matter, it being an old, and T 
thought original, idea of mine. | 

Even if the scheme referred to by Mr. Broadbent were 
not a success 20 years ago, it scarcely follows that it might 
not be so now, always providing that the district were 
suitable. 

In these days, when portable batteries to stand knocking 
about have been on the market for some time for the ignition 
system of petrol vehicles, the conditions of success would 
seem much more favourable. Hand and table lamps, &c., 
would need to be designed and the batteries made inter- 
changeable. ` 

Consumers could place a card in their windows, like 
Oarter Paterson’s, when they required a charged battery left, 
having been previously instructed how to detect a cell nearly 
exhausted. In the aksence of any definite objections being 
given to the scheme, one is tempted to think it practicable, 
though revolutionary. 

Pussy Cat. 


The Dynamic Balaneing of Rotating Machinery. 


The recent tendency to considerable increase of the peri- 
pheral speeds of machines, consequent upon the introduction 
of turbine driving aud the recognition of the economy in 
material effected by high speed design, has led to the neces- 
sity for greater care in the baiancing of the rotating parta. 
It is well known that the static balance obtained by the 
knife-edge method of testing the balance usually employed 
is not necessarily a correct dynamic balance, and no static 
method can be satisfactory for very high speeds. In the 
United States, I understand that the problem of dynamic 
balancing has been solved by Prof. Elihu Thomson in con- 
nection with the Curtis turbines by the device of suspending 
the rotating part with its axis vertical by а rope, and 
balancing until it spins about ita geometrical axie without 
vibration. I had not an opportunity of seeing this method 
in use, but it is unquestionably excellent in its resulte, as 
will be admitted by anyone who has seen these turbines 
running. It appears to me, however, that this method 
mast be troublesome, in that it requires the suspension of 
the moving part, and that there is nothing to indicate in 
which direction the balance weight is to be fixed. Moreover, 
the free swinging round of large machines at high speed 
seems not unattended with danger. 

A few weeks ago I was troubled with vibration in one 
of the motors in the laboratories of this Institute, which 
rans with a peripheral speed of about 4,500 ft. per minute, 
and it occurred to me to try a stroboscopic method of 
balancing. Instead of removing the armature from the 
motor, the whole machine in its normal state was mounted 
on a somewhat yielding support, so that at normal speed it 
ran with about 5); in. amplitude of vibration both vertically 
and horizontally, The end of the motor shaft had a chalk 
mark made on one side of ita centre. When the motor was 
running at fall speed in the ordinary manner, the end of the 
shaft was illuminated by an arc lamp and lens, which threw 
а strong beam of light on it, and a disk about a foot in 
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diameter with a radial slot in it was interposed in the 
path of the beam. Ву rotating the disk with а small 
motor and regulating ita speed, the chalk mark on the end 
of the large motor shaft could be clearly seen, and be made 
to appear to revolve slowly either forward or backward. 
When this was the case, the centre of the shaft could be 
seen to describe a small circle, and the direction of the 
radius of this circle was noted with. respect to the chalk 
mark. On stopping the machine and attaching a balance 
weight in a position diametrically opposite to this direction, 
it was found possible in two or three trials practically entirely 
to eliminate the vibration. 

In practice, this method might be very easily carried out 
by fixing the machine on a somewhat flexible timber baulk. 
There is no need for a darkened room if the light is some- 
what shaded from the end of the shaft. Instead of employ- 
ing an arc lamp, we may, of course, simply view the end of 
the shaft through the slit in the rotating disk, but the arc 
enables the want of balance to be observed by one or more 
mechanics with great convenience. The stroboscopic device 
is equally applicable to the method of suspension, and would 
render the balancing much more easy, but the writer believes 
that the method above described will be found sufficient for 
all practical purposes. For very perfect balancing, it would 
be advisable to illuminate both ends of the shaft in turn: 

This device is, of course, an obvious one; but as I have 
not heard of its employment: by anyone, I thought it might 
interest your readers. 

Charles Y. Drysdale. 

Northampton Institute, London, E.C., 

April 27th, 1905. 


Lightning Conductors a Source of Danger. 


I àm not sufficiently conversant with this matter to venture 
to give an opinion, but with reference to the fact of St. 
Mathias’s Church, Richmond, being fitted with а conductor, 
and being badly struck by lightning, I would say that on 
the Sunday afternoon in question I was sitting in my dining- 
room, the window of which looks across the river on to 


Richmond from the Middlesex side. The thunder and light- - 


ning were heard and seen, I might say, simultaneously. My 
house shook from top to bottom, and I distinctly saw a fire 
ball, and mentioned this to those who were in the room. I 
furthermore said I was confident that a building in Richmond 
had been struck. On the following morning I heard from 
friends in the train tbat such was the case, There is 
no doubt that a fire ball, thunderbolt, or whatever it was, 
actually fell, as I clearly saw it descending from the clouds. 


; C. S. Northcote, M.I.E.E. 
London, W.C., May 1st, 1905. 


` 
\ 


. Electric Light and Calico Prints. 


We should like to ask any of your readers if they can give 
us any information derived from their experience regarding 
the effect of electric lighting in distinguishing the colours of 
calico prints, both with reference to incandescent electric 
lamps, Nernst lam 
advantages or disadvantages of the same, as compared with 
ordinary gas or incandescent gas light. | 
Calico Print. 


Tramways Over the Bridges. 
Although the close division on the question of permitting 


trams to cross the bridges of London, and the decision of 


the Speaker in respect to his casting vote, must have 
resulted in great disappointment in some quarters, it will 
probably be generally admitted that the public will gain by 
the retardation of a scheme which deals but partially with 
the grave problem of inter-communication between the 
North and South of the Metropolis. The first condition 
to improvement of traffic must be the widening of the 
bridges, or increasing their number, and, where possible, 
eupplementing them by subways and railways. It is 
obviously faulty policy to add to the congestion of bridges 

y too small for their work. The problem is to transfer 
& given number of people over a comparatively short 
distance in the shortest possible time. The rate at which 
traffic can proceed across our existing bridges is determined 


and arc lamps, and as to the relative 


~ 


by the speed -and steering capabilities of the vehicles, and, 
just ав the speed of a squadron is determined by the slowest 
vessel in its composition, so the average rate of traffic 
dépends upon the clumsiest conveyances. So long as horse- 
drawn drays and donkey barrows, funerals and fire engines, 
pedestrians and motor-cars, traverse the ваше bridges, there 
will be haltings and processions, and the average rate of 
transit will remain sensibly constant. If to all these moving 
objects is added the tram, the clumsiest of all passenger 
street-craft, the result must be to reduce the average speed. 
Consider only the city embouchure of Blackfriars Bridge, 
admittedly one of the most dangerous traffic centres of the 
world ; if trams were superposed upon such a whirligig of 
vehicles the result would be to stifle Farringdon Street, and 
if they did not block it they would certainly hinder the éast 
and west traffic at that point. Waterloo and Westminster 
present similar difficulties. And, much as we appreciate 
the advantages of the motor-omnibus, this promising vehicle 
will scarcely improve the existing state of affairs, even 
supposing that it does not aggravate them. Literally, the 
matter requires dealing with on broader lines. 
| Pontifex. 
[The Speaker gave his casting vote against the motion to 
shelve the question, so we fail to see that the scheme has 
been retarded in the present session. Theoretically, our 
correspondent is perfectly correct as regards the desirability 
of anew bridge for the tramways; practically, however 


` the question of cost is a controlling factor, and we fear there 


is not much probability of the new bridge being built. 
Had the Council adopted the trolley system for its tramways, 
there would have been money enough to build the bridge, 
and one great hindrance to getting over the existing bridges 
(i.e., the deep conduit) would have been non-existent. Our 
own view is that a physical cunnection between the northern 
and southern systems is absolutely indispensable, whether 
it be made over the existing bridges or over a new one; 
and it shovld not be forgotten that the tramcars will not be 
wholly additional to the existing traffic, but will themselves 
carry part of it.—Eps, E. R.] 


Tests on Stirling Boilers at Neepsend Works. 

It has always been my practice, when receiving anonymous 
letters, to consign them to the wastepaper basket unread. 

If, therefore, Calories" wishes to discuss the matter in 
question further, I shall be pleased to reply to his criticism, 
provided he will divulge his name, so that I may know with 
whom І am dealing. 


| А S. E. Fedden., 
Sheffield, May 2nd, 1905. 


The Localisation of Faults on Cables. 

May we at once state that we have as yet had no practical 
experience of the method of localisation referred to in the 
recent correspondence, but, we hope shortly to give the method 
а trial. Perhaps Mr. Johnson will pardon us, however, for 


Saying that we gave the matter serious thought before we 


wrote the letter to which he replies. | 

Mr. Johnson says :—“ The testing is never carried out at 
the peak of the load.” This looks rather like an indirect 
admission that the consumer’s installation will, if the resist- 
ance be sufficiently low, materially affect the acouracy of 
the result. | 

Mr. Johnson also says: —“ If there are a few lamps оп 

. . the resistance is-high in comparison with that of the 
voltmeter.” Now, the resistance of the voltmeter is not leas 
than 25 ohms (Electrical Magazine), so that we can hardly 
accept the resistance of, say, a circuit of arcs in series, 


. а small fan motor or a radiator as high in comparison 


with 25 ohms, and any one, or possibly all, of these 
appliances might conceivably be encountered. Four out of 
six tests mentioned in the Electrical Magazine were made 
between the hours of 10 a.m. and 3 p.m., and it is certain 
that if the supply were cut off a distributor in a busy district, 
the resistance between the conductors would be much below 
25 ohms unless the consumers’ switches were opened. Still, 
Mr. Bergh states most emphatically, and without any 
qualification, that this is quite unnecessary. 

Mr. Johnson's information that “ the test does not depend . 
on the absolute value of the voltage drop" is as unnecessary 
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as his remark that “the shunting resistance remains prac- 
tically constant between the readings of v, and v," is 
incorrect, a8 is easily seen if one gives the matter serious 
thonght. 

We have carefully worked out two cases, first without, 
secondly with а consumer's installation of 10 ohms resist- 
ance in circuit, and find the difference is appreciable, 
amounting to 12 yards in 500. | 

Of course, after all, the practical result is the criterion, 
and while we do not for one moment wish to disparage the 
utility of the test, still we venture to think that the very 
definite statements which have been made respecting the 
inability of consumers’ installations to affect the result, 
require a little gentle qualification. 


Weary Willie and Tired Tim. 


Shunt-Wound Motor Connections. 


I should like to have your, or some of your readers’, 
opinions on the proper mode of connecting up ordinary 
shunt-wound motors to the mains. Do you consider the 
enclosed sketch of connections a good one, which might be 
put safely into the hands of a non-expert attendant, without 
fear that, by the operating of any of the switches shown, 
any damage may be caused to the windings of the armature 

е 


b P, Double-pole switch, with maximum current and no-voltage release: 
L, Liquid starter; м, Mains, 


or field coils, when stopping or starting the motors, or by 
any induced voltage which may arise ? In regard to this, [ 
may say I have seen one or two gross mistakes made by 
firms from whom one is entitled to expect more knowledge, 
showing that the matter does not always receive the attention 
it certainly merits. 

Safe Guard. 


New Regulations for Electricity In Mines. 


In reference to the new rules in connection with the 
Coal Mines Regulation Act of 1887, there are one or two 


points about which considerable doubt seems to exist. - 


Clause 7 reads:—“In every completely insulated circuit 
earth or fault detectors shall be kept connected up in every 
generating and transforming station, to show immediately 
any defect in the insulation of the system. The readings of 
these instruments shall be recorded daily in a book kept at 
the generating or transforming station or switch-house.”’ 

There is no form of instrument at present on the market 
actuated by the pressure of the circuit in which it is work- 
- ing, which will indicate the insulation resistance of one main 
accurately ; the readings always being affected by the insula- 
tion of the main not under test. Up to the present it 
has been customary to usea direct reading voltmeter of 
high resistance calibrated in ohms, one pole of which is con- 
nected to one main and the other pole to earth, with the 
object of determining the insulation resistance of the other 
main, This is always inaccurate, by virtue of the shunting 
action of the main not under test. 

More than that, readings of the instrument may be utterly 
misleading, as, if the insulation resistance of both mains be 
approximately equal, a high insulation resistance will always 
be indicated, even if both mains are earthed. 

The electrostatic ground detector is open to exactly the 
вате objections, and, in fact, there appears to be no instru- 


ment on the market which will indicate at all accurately 
under the conditions specified. 

All this is, of course, quite well-known, and in the light 
of this it is extremely difficult to understand what form of 
instrument the authorities who were responsible for the 
drawing up of the new rules had in their mind. 

It would be interesting to inquire into the position of a 
colliery owner who, through inability to obtain a suitable 
instrument, is unable to comply with these regulations, 

A. F. Harris, 

London, E.C., May 8rd, 1905. 


BUSINESS NOTES. 


Automobile-Makers' Register.—The British Empire 
Motor Trades Alliance is compiling a register of British manufac- 
turers of automobiles, motor engines, component parts and accer 
Bories. With the object of encouraging the home industry, it is 
intended to supply information to inquirers (private or trade) as to 
where any automobile, or requisito, manufactured in the United 
Kingdom may be obtained. British manufacturers are requested to 
send to the secretary, at 11, Red Lion Square, the fullest details of 
their manufactures, And to specify that they are manufactured in 
the United Kingdom. 


Condensing Plant.—The Mirrlees Watson Oo., Ltd., 
of Glasgow, has recently secured a number of important contracte, 
including the following :— 

Lancashire Dynamo & Motor Co., for the Malta Dockyard. Four sets surface 
plant, each 7,000 Ib, steam per hour. | 

Mr. P. J. Mitchell, London, for The Steel Co. of Scotland.. Elevated jet plant, 
45,500 1b. steam per hour, from two Rateau exhaust steam turbines. 

J. G. White & Co., London, for Belfast Tramways. Three sets surface plant, 
each 24,500 lb. steam per hour. 

North Metropolitan Electric Power Supply Co., Willesden Power Station. 
Surface plant, 16,000 10. рег hour. (Repeat order.) 

Gloucester Corporation. Surface plant, 30,000 lb. steam per hour. 


Tramway Guide.— An attractive souvenir has been pre- 
pared by the Metropolitan Electric Tramways, Ltd., for free distri- 
bution amongst the passengers on the new Edgware Road line, one of 
the most attractive pleasure routes ont of London. The booklet 
contains 12 coloured views of places of interest on the way, together 
with a plan of the route, and a printed description of the scenes 
illustrated. A concise table of times, fares, stopping places, &£c., 
appears on the cover. The Advertising Contractors and Printers, 
Ltd., of 5 and 6, Grest Winchester Street, E C., are responaible for 
this novel production, which will probably have numerous imitatori 
as 4 means of stimulating pleasure traffic. 


Acetylene Gas and Electric Smelting Co, Ltd.— 
Lords Justices Vaughan-Williams, Romer and Stirling on Tuesday 
heard an appeal from a decision of Mr. Justice Buckley дізшівзіср 
a petition for the winding up of this company, on the ground that 
the petitioner's debt was too small. The company, whos» registered 
offices are in Basinghall Street, Leeds, was incorporated in 1900 
with a nominal capital of £25,000. It had works at Strangford, in 
Norway, and manufactured carbide of calcium and materials for tho 
manufacture of acetylene gas. The petitioner had been the Man- 
chester agent of the company, and had obtained judgement for £18 
for services rendered as agent and issued execution, but there w:s 
nothing on which to levy a distraint. The company had made no 
answer to any communication from the petitioner, and had ignored 
the present proceedings. Their Lordships allowed the appeal to 
stand over for a month, petitioner in the meanwhile to communicate 
with the company at Strapgtoid. 


Vitrified Clay Conduits.—Messrs. J. F. Cummings and 
Oo. announce that in future they will keep in London large stocks 
of these conduits ready for immediate delivery, ranging from single 
duct up to six-way, and that they are prepared to contract for com- 
plete installations in any part of Europe. They have at present in 
hand the complete city subway for St. Petersburg, which will take 
three years to lay down, and are supplying all the conduit for the 
telephone system of the Belgian Government. The conduit is also 
being used in London by the Charing Cross Electric Supply Co. 


Fire.—In regard to their recent fire, to which we referred 
in our last issue, the Morley Electrical Engineering Co., Ltd., of 
Stanningley, notify that though their offices were practically 
destroyed, they hope to have their workshops going in a few days, 
and are arranging temporary offices on the premises in the mean- 
time. Their business friends are asked to send copies of 
invoices, &c., and also price lists together with best trade terms ard 
discounts. E 


Building Trades Exhibition.—An excellent exhibition 
of materials, manufactures, and appliances used in connection with 
the building trades, is now being held at the Royal Agricultural 
Hall. It was opened on April 27th by Lord Windsor, and will 
close to-morrow, May 6th. There is much of interest to be seen, 
and the exhibition is well worth a visit, Almost every branch of 
the trade is represented in the exhibits, 


—— — - 
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Reading Electrical Exhibition.— The exhibition of 
electrical machinery, accessories and appliances, held last week in 
the Exhibition Buildings, Vastern R:ad, under the auspices of the 
Reading Electric Sapply Co., Ltd., was an excellent one, and 
proved quite a popular attraction. There were a large num ber of 
exhibitors The company hired one of Messers. Edmundson’s 
travelling exhibitions, and this was supplemented by about 30 other 
well-known firms, among which were the following: — Meesrs. J. S. 
Henry, Ltd.; The Saunders Launch Building Co, Ltd.; Vernon 
Davenport & Co., Ltd.; The Industrial Battery Syndicate; Harpers 
Automatic Co.; The Simplex Conduit Co.; Waygoods, Ltd.; The 
Reason Manufacturing Co.; Broom & Wade; Tae Windsor Electric 
Oo.; The Isometric Lens Co.; Botley & Lewis; 8. Griffith; W. H. 
Baughan & Co.; Veritys, Ltd.; The Singer Manufacturir g Oo.; 
A. E. Felgate; Hawkes & Sons. The company’s generating station, 
which was also open to the visitors, formed an annexe to the 
exhibition proper. 

Mr. 8. Griffith, of Railway, Foundry and Engineering Works, 
Rading, exhibited the manufactures of his electrical department, 
managed by Messrs. Griffith & Biliotti, of 8, John Street, Adelphi, 
W. O. In addition to various b. 0. motors and starters ranging from 
24 to 25 K. F., this firm displayed a line of polyphase motors. А 
noticeable feature of these machines is that, contrary to the usual 
practice, they are tunnel wound, and both stator and rotor are 
machined, this design making a very compact machine aud ensuring 
& high starting torque with small currents. A further feature is that 
the slip rings of the w. B. type are inside the bearing, thes affording 
complete protection to the revolving parts. Amongst the novelties 
that were shown by him was a small drilling machine in which the 
drilliog table is so arranged that it can readily Ъз set at any angle 
or height, also an electric clock for use in works which automatically 
rings during the day at the starting and stopping hours. Messrs. 
Griffith & Biliotti'e patent thermal cut-onts attracted attention; 


three types wore shown, set to work with different time limits. One 


of them adiasted for use in central stations was acting witbin 
14 minutes with 50 per cent. overload and within 3U seconds with 
100 per cent. overload, while for motor circuits two types were 
shown at work, one acting in 74 minutes and the other in half-an- 
hour with 50 per cent. overload, thus answering to any specification 
to which motors may be designed. Switches, switchboards, and 
Messrs. Johnson & Phillips's cables and instruments, for which 
they are sole agents for the district, were also on view. 

The Elieson patent accumulator, which was exhibited by the 
Industrial Btorage Battery Syndicate, Ltd., of Reading, is worth 
mention. This accumulator was shown in the varicus stages of 
manufacture, and is interded for use in car driving. It can be 
rapidly charged and discharged without injury, and claim is laid 
to a touring car run of 75 miles on one charge. 

Mercury vapour lamps of the Bastian ty pe were exhibited, and 
Röntgen ray and Finsen light apparatus, together with a large 
variety of fittings, motors, lampe, faus, heating and cooking 
apparatus, &c., were also displayed. The application of electricity 
to power purposes was amply demonstrated. The exhibition closed 
on Saturday last. 


Belgium.—A new company has just been formed at 
Lidge, to be known as La Société de l'Auto Mixte, to develop the 
patente of M. Henri Pieper in connection with a new combination 
petrol-electric motor-car. The Société Internationale de l'Elec- 
tricité, and the Société des Accumulateurs Tudor are interested in 
the new undertaking. 


Fiame Carbons.— Messra. Schiff & Co. are introducing а 
new type of flame arc lamp carbons, designed to avoid the defects 
of the ordicary types. Metal rode are inserted in the centre of 
these carbons, and are in metallic connection with the metallic 
coating of the carbons; the points of the carbons are also provided 
with a metallic coating. It is claimed that the arc is steadier, and 
the voltage a leas with these carbons than with previous types. 
Messrs. Н. G. Mayer & Oo., of 67, Aldersgate Street, E.O., are the 
sole agente. 


Catalogues and Lists.—Oamsripar SCIENTIFIC INSTRU- 
минт COo., Lrp., Carlyle Road, Cambridge.—New list of the Féry 
radiation pyrometers. Descriptions and illustrations of the mirror 
and lens pyrometers, Meylan-D'Arsonval galvanometers, and refiect- 
ing D'Arsonval galvanometers are included, also some notes on the 
applications of the apparatus and instructions for their use. Prices 
are given. | 
- Омон Erzornro Co., Lrp., London.—New descriptive pamphlet 
add price list of the Excello“ arc lamps. Full particulars of the 
construction, use, erection, trimming and candle-power of these 
lamps, which have lately demonstrated their capabilities for outeide 
lighting, are published. They are specially intended for street, 
railway station, workshop, dock and similar lighting. The 
* Excello" carbons are also particularised in some detail. Prices 
appear of lamps, carbons, and sundry аго lamp apparatus, A list of 
streets, premises and yards in London and the provinces where the 
lamps are in regular use is given at the end of the pamphlet. 

Mzssss. Diog, Kener & Co., Lro., Abchurch Yard, E.O.—Circular 
No. 107, giving numerous illustrations of wagons aud rolling stock 
for portable and light railways, such as they bave supplicd for 
mining, factory, quarry, military and many other purposes in 
various parte of the world. Side and end tipping, also all-round 
tipping wagons, locomotives for lizht railways, haulage gear, 
mono-rail cars, standard types of ax'e-b»xes and pedestals, are among 
the special lines shown. 

Mxsena. JOHN Kmenr & Sons, 24, Gertrude Street, King’s Road, 
Ohelsea.—List giving designs and particulars of their patent 
reliable " sealed covers (with non-detachable gun-metal fastenings) 
for electric light and telephone inspection chambers in public foot- 


ways, &c., for prevention of condensation inside cover, and rec ucing 
the danger and annoyance causcd by surface water enterirg the 
chamber. 

SIu LEX ETREL Compurr Co, Ltp.—Leaflet particularising their 
new bending machine for Simplex conduit. The bender, which 
weighs only 5 lb., consists of a wooden lever, a hinge link and a cast 
bending mould, which has two curved grooves of different radii. 
These grooves, together with the corresponding grooves in the end of 
the lever, take conduits up to ? in. diameter. The method of 
procedure is described in the leafiet. The device is claimed to be 
simple, portable and cheap. 

Messas, Есггав, Млсгвор & Co., Lro., Norfolk House, Laurence 
Pountney Hill E.C. Circular describing and giving the prices of 
the Fulmac” coil for motor-car and motor-cycle use. 

Мивввв. Crom, Hor ES & Co, Balfour House, Е.С. Мо. 3 
picture-postcard illustrating their central station typa of moving- 
coil instrumenta. The firm has been engaged in the instrument- 
making business for more than 15 years, and to-day the works are 
also very busy with general switchboard work. Among other 
switchboard contracts is that for the King's Sanitorium in Sussex. 

Messrs. W. & T. Avery, LtD., Birmingham. Illustrated leaflet 
describing Avery's patent impact testing machine. 


Forward Engineering Co. v. Banbridge Foundry Co. 
In the King's Bench Court, Dublin, on 26th ult., this action was 
concluded. It was originally brought by plaintiffs to recover £143, 
price of goods sold and delivered, including £135, the price of an 
engine.  Thedefendants paid into Court £138 on account of the 
original action, and counterclaimed for £500 damage for breach of 
contract in the sale of an engine. The defendants had been engaged 
to erect machinery and plant for the supply of electric light to 
Mourne Park, the residence of the Earl of Kilmorey. They ordered 
an engine from the Forward Engineering Co., which turned out 
unsatisfactory. The allegation was that it was not in accordance 
with the defendants’ specification. The engine was replaced by 
another, but that also proved unsuitable and, as alleged, incapable 
of supplying the generating power required. For that alleged 
failure the defendant company counterclaumed for £500. The jury 
assessed the damages at 2300 — Mr. Justice Madden asked the jury 
to say how much of the £300 they attribated to loss proved to have 
been occasioned by delay, and how much they awarded for the 
difference between the contract price and the value of the machine. 
—The jury, baving considered these two questions, found that 
£76 63. 7d. should be awarded for delay and £128 for the value of 
the machine, and judgement was given accordingly. 


Book Notices.—“ Fire Tests with Automatic Fire Alarm 
Systems.” The System of the Autopyrophone Co., Ltd., Copen- 
hagen. Red Book, No. 94. London: The British Fire Prevention 
Committee. 2s. 6d. 

" Municipal Trading." An address delivered by Mr. Sydney 
Morse, before the Battersea Municipal Alliance. Westminster, 
B.W.: The Industrial Freedom League. 2d. 

" The Engineering Press Monthly Index Review." February, 
1905. Vol. V, No. 5. London: The Techuical Press Associa- 
tion. 23. 

“Twenty-six Graduated Exercises in Graphic Statics, with an 
Essay." Ву T. Alexander and A. W. Thomson. London: 
Macmillan & Co., Ltd. 10s. 


Liquidation.—A meeting of the Southern Electrical 
Installation and Wiring Oo. will be held at Hastings on June Ist, 
to hear an account of the winding up from the liquidator (Mr. 
W. J. Larcombe). 


For Sale.— On Friday, May 12th, Messrs. P. Huddleston 
and Co. will sell the stock and plant of an electrical engineer at 
Salford. Oo May 25th Messrs. Wheatley Kirk, Price & Co. will 
sell by auction 200,000 incandescent electric lamps, in connection 
with the liquidation of the Sir Hiram Maxim Electrical and Engi- 
neering Co., Ltd. Some particulars appear among our advertise- 
ments to-day. 


Bankruptcy Proecedings.—May 13th is the last day 
for proofs for intended dividend in the case of Wm. Watson aud 
G. Huntington, electricians, of Battersea Rise and Bond Street, 
London. Trustee, Mr. F. S. Salama, 1, Ozford Court, Cannon 
Street, Е.С. 

A receiving order was made on April 27th on a creditor's 
petition against Harry Jobn Balter, electrical engineer, 235, High 
Holborn, W.C. | 

An application for an order of discharge was made to Mr. 
Registrar Giffard at the London Bankruptcy Court on Wednesday, 
on behalf of Welter Oharles Bersey, Dacre House, Arundel Street, 
Strand, and late of 34, Queen Street, Cheapside. Mr. Bowyer, 
Assistant Receiver, reported tbat the applicant failed in November 
1904, with provable debts £3,363 1s, 9d., and assets which had only 
realised £2 7s. 2d. He had been engaged since 1895 in assisting in 
the promotion of, and acting as manager and director of, electrical 
cab, motor-car and other companies, most of which had been wound 
wp. The failure was attributed to losses in connection with the 
various promotions, also to loss of about £850 on the sale 
in 1900 of an electrical engineering business with stock, 
plant. and machinery, which had been commenced by him 
at Willesden. He sold the business for £4,000 in shares of 
а company formed to acquire it, but at the end of 1901 the 
debenture-holders of the company took possession, and in February, 
1902, ап order for the compulsory winding up of the company was 
made, the shares being valueless. Many of the bankrupt's under- 
takings, including those in connection with which the said losses 
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were made, were of a highly speculative character, and he had been 
toa great extent dependent on borrowed money. Ав offences, the 
Official Receiver reported :—(1) Iaosuffi:iency of assets to pay 103. in 
the £ to the unsecured creditors; (2) Imperfect book-keeping; and 
(8) bringing on the bankruptcy by rash and hazardous speculations. 
After bearing Mr. John Langford for the bankrupt in support of 
the application, his Honour upheld the report, and imposed a farther 
suspension of four years. Order entered accordingly. 


LIGHTING AND POWER NOTES. 


Bradford-on-Avon.—The R. D. C. has received from 
Messrs. Edwards & Armetrong, of Bristol, a communication asking 
for permission to run cables over or across the streets at Wineley 
and Turley for electric lighting. Winsley Parish Council supporte 
the scheme, and recommended the R.D.C. to approve of it, and the 
Council has adopted this course. 


Bolton.—The year's income from electricity has aggre- 
gated £47,452, which is & decrease of £228 compared with last 
year. There is also a decrease of £8,837 in the gas receipts. 


Buenos Ayres.—From the report for 1904 of the German 
Transmarine Electricity Co., of Berlin, it appears that, in addition 
to the extension of the existing central electric lighting stations in 
Buenos Ayres, the company acquired during the year the station 
already leased to it, which was originally built for the Anglo- 
Argentine Tramways Co. Ltd. The purchasing company paid 
£350,000 in cash for the entire installation, and at the same time 
entered into an agreement with the tramway company, for the 
supply of all the .electrical energy required for the working of the 

es. 


Chester.— In March last Mr. S. E. Britton, the Corporation 
electrical engineer, reported to the Lighting Committee on the 
development of the electricity undertaking, and after consideration 
the Committee recommended to tbe T.C. that :— 

1. The present charge of 44d. per unit, with discounts, for energy 
for lighting be reduced to 4d. per unit; the discounts remaining the 
same. 

2. For all classes of meters a fixed charge of 1s. per quarter for 
each meter be made; these charges to come into effect from June 
30th next. 

3. Under the powers conferred by the Corporation's Act of 1901, 
that it provide and sell to consumers and contractors incandescent 
and Nernst lamps. 

E ie advertise and circularise the uses to which electricity can 
pu 

5. The electrical engineer to prepare and issve a model specifica- 
tion and scbedule dealing with wiring work, stating the quality of 
the materials and the way in which the work sbould be executed. 

6. The Committee be authorised to rent a room in a central 
position in the city, wherein to exhibit and demonstrate electrical 
appliances, such as fittings, lamps, motors, heating and cooking 
apparatus, to be lent by the manufacturers of tbese appliances. 

7. An exhibition of all kinds of electrical appliances be held at 
the Town Hall, for about 10 days in September next. 

NC Hae on the 26th inst. adopted the report, with the exception 
of No. 6. 


Continental Notes.—ITaLy.—A concession has been 
granted to Messrs. Conti & Co., of Milan, by the prefectural 
authorities of Novaro, to erect a water-power plant on the River 
Ticino at Trecate, to supply electrical energy for lighting and power 
purposes. 

BALEABIO ISLANDS.—À central electric lighting station has lately 
been completed near Inca, for the electric lighting of that town and 
rd of amall villages in the district. Water-power is 
utilise 


Derby.—The T.C. has decided to substitute electric arc 
lamps for incandescent lamps in King Street, Queen Street and 
Duffield Road, at a capital cost of £360. 


Dublin.—The Lighting Committee is considering its 
agreement with Mr. R. Hammond, which it desires to amend, so 
that the ad qiue may avail itself of his offer to complete all the 
existing works in his original scheme. It could then justify before 
the Local Government auditor at a later date, the various sums of 
money paid to the contractors upon his certificates, and, at the 
same time, leave the Council free to carry out the extensions re- 
ferred to in a previous report of the Committee, during the com- 
ing summer, without being obliged to pay 5 per cent. commission 
fees to Mr. Hammond, whicb, as the agreement of 1899 stands, the 
Corporation would be compelled to do. 


Eastbourne.—In view of the increasing demand for 
energy, the Corporation has decided to lay down two additional 
mains from the works to & feeding point About 1j miles away, where 
the cables for the supply of the various parts of the town separate. 
In consideration, however, of the summer influx of visitors, it has 
been decided not to commence this work until the close of Bep- 
tember next. 


Edinburgh.—The estimates of the electricity department 
for the year from May 15th, 1905, have been presented. £53 890 is 
put down for expenditure for the coming year, against an actual 
expenditure in 1903-4 of £43,130. The revenue on accomnt of this 
expenditure is estimated at £128,705, against an actual revenue last 
year of £116,179. The Committee estimates its capital expenditure 
for the same period at £48,820. The Committee resolved to recom- 
mend that the charge for private lighting shonld be 31d. per unit, for 
motor power, 14d. per unit, for the present arc lamps, £10 153., aud 
for new lamps, £10 per annum, and it was also agreed to recommend 
that a charge of 1`104. per unit be made to consumers not using 
motors during the heaviest lighting load in the four winter months, 
these proposals to take effect as from May 15th next. 


Exeter.—It has now been decided that the proposed elec- 
trical exhibition shall be held in the autumn, not in June next, as 
stated in our last issue, and that in the meantime the committee 
bring up & report as to the probable cost. ` 


Gloucester.—The T.O. has applied to the L.G.B. for a 
loan of £15,000 for extensions at the electricity works. 


Gravesend and Northfleet.—The B. of T. has issued a 
draft order for the extension of Gravesend Corporation's E. L. area 
to the parish of Northfleet. 


Greenock.—It was decided some time ago to adopt a 
scheme of free wiring to attract customers for electricity, but there 
are now 80 many applicante, that the Committee can select whom 
it thinks most desirable. Daring the last three months more 
lamps have been connected than in the past year. The demand is 
so great that new generating machinery has been found necessary 
for the electricity works at а cost of £2 900 as well as a storage 
battery. Authority has been given for the purchase of the new 
machinery. 


London.—City.—The City of London Electric Lighting 
Co., Ltd., has decided that the rate for the supply of electrical 
energy, to all the public buildings of the Corporation, shall be reduced 
to 24d. net per B. of T. unit from April 1st, to March 31st, 1906. 

The Corporation Streets Committee has recommended that the 
present electric lighting of Fleet Street, Queen Victoria Street, and 
that portion of Lower Thames Street from Fish Street Hill to 
Billingsgate Market and Monument Street, be superseded by 
incandescent gas. The Committee urge that there will be a yearly 
saving of £363. 

SuonREDITCH.—On Tuesday, the B.C. resolved to support the 
Supply of Electricity Bull, a 

Вт. Panckas.—Further mains extensions at a cost of £1,750 are 
recummended by the B.C. Lighting Committee. Notice is to be 
given of a change in pressure of supply from 110 to 220 volts in the 
following districts :—Cumberland Terrace, Chester Place, Gate, and 
Terrace, Cambridge Terrace and Gate, and Albany Street. 

Hackmzy.—' The E.L. Committee of the В.О. has provisionally 
accepted a proposal submitted by Mr. C. Cotching, of Walthamstow, 
to lease for 21 years at £40 per annum, a portion of the lend, now 
used as а clinker yard at the electricity and dust destructor works, 
for the purpose of erecting buildings and plant for the manufacture 
of bricks, &c., from the clinker. The terms and conditions of the 
lease provide that the lessee will accept delivery of all clinker, fiae 
ash, and flue dust at any time during the day and night, and will 
pay the sum of £50 per annum for the first seven years, £75 per 
annum for the second seven yeara, and £100 per annum for the 
third period, towards the cost of the wages of the men employed in 
handling the clinker from the furnaces. The lessors agree to supply 
steam to the clinker works drying room at a price to be agreed, 
to lay cables to the works, and supply energy at là. 
per unit. It is considered that by the adoption of the 
foregoing scheme a total saving of £1,006 per annum will be effected, 
leas labour costs being involved in delivering the clinker to one 
spot, where it will be cooled and used immediately, ‘instead of 
having to be spread out to cool, and the present payment to the 
contractor for removing the clinker will be done away with. In 
addition to this estimated saving, the Council will have the advan- 
tage of a large consamer of electricity, whose supply will involve 
very small distributing costs, and also a consumer of the steam from 
the destructor. In a further report, the Committee notify that it 
has decided (subject to the usual sanction) to hold an eleotrica] 
exbibition in the King's Hall at the Baths, about the first week in 
November. 

IsriNGTON.—The Lighting Committee of the B.C. has recom- 
mended that new plant, &c., be obtained, to cost £15,500 as follows: 
опе 1,500-kw. turbo-alternator, including turbine, alternator, 
exciter, condenser, pumps, &., £9,000; foundations, £250 ; steam 
pipes, hot feed apparatus, &c., £1,500; one cooling tower capable 


of dealing with water for the above, £3,750 ; motors, fans, piping, &c., 


£500 ; contingencies, £500. The Committee, in bringing forward 
the recommendation, states :—“‘ Islington at the peak end of the load 
last winter had only 33 percent. reserve. Since the maximum load 
of last year was attained, an equivalent of 5,000 lamps, or about 
150 xw. has been connected, in addition to which the department has 
recently received an application for an extension for suppty to the 
Post Office premises in Upper Street of 250 Kw.“ The Finance Com- 
mittee recommend that the consideration of the proposed extensions 
be postponed until the accounts of the undertaking for the year 
ended March 25th, 1905, are submitted. ° 

SOUTHWARK.—A meeting of the B.O. on 26th inst., throws some 
light on the state of affairs existing at present regarding the 
municipal E.L. undertaking. A question was asked as to what the 
loss was on the undertaking. The town ‘clerk said that “in view 
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of the fact that the Council was opposing certain electric light com- 

vies’ Bills, it was not advisable to give the information asked 
for.” A notice was also given by a member, that at the next 
meeting be would move a resolution to sell the scheme as a going 
concern, in view of its heavy cost to the ratepayers. 

The County of London Electric Supply Corporation has made a 
further offer to the B.C. to supply energy; provided the Council 
is prepared to adopt à comprehensive scheme of public 
lighting involving, say, a minimum of about 200 arc lamps or their 
equivalent in side street lamps, the company will give the following 
reduced terms :—1}d. per unit for all-night lighting, and 14d. per 
unit for half-night lighting. The offer is to be considered by a joint 
committee consisting of the Works and Depót and Electric Light 
Committees. 

In a further report, the Lighting Committee states that it has 
decided to engage Prof. Kennedy, at a fee of £75, to report upon 
the foregcing extension scheme. 


Maryport.—At the last meeting of the U.D.C. it was 
reported that the H. L. order had been revoked, and this action 
was characterised as unfair, seeing that a new dock and tramway 
soheme is under consideration. 


Mexico.—The Mexican Light and Power Co., which owns 
extensive electric light and power rights in Mexico, is now engaged 
in building a great dam and power houses to enable it to supply 
Mexico City and other districts. The venture, says the Financial 
Times, owes its origin to Dr, F. 8. Pearson, the American engineer, 

‘who bad his attention attracted to the Tenango aud Necaxa Rivers, in 
the State of Puebla, 100 miles away from Mexico City. The 
Necaxa and Tenango are not very considerable rivers, but, at 
short distances from their confluence, there are great falla on both 
streams. Onthe Necaxa there are two, not far apart, the upper, 
over & wallof rock 300 ft. high, and the lower over a sheer precipice 
of 750 ft. The channel of this stream above the first fall, lends 
itself to the construction of a great reservoir, in building which the 
town of Necaxa was “drowned out." To be allowed to do this it 
was arranged that а new town should be built on land purchased by 
the company. The dam will be about 171 ft. bigh, and the 
"reservoir, when fall, will contain about 12,000,C00,000 gallons of 
water. Justabove this dam the flow of the Tenango is diverted 
into the Necaxa, by means of а dam built across the former and a 
tunnel between the two. The power house is situated below the 
upper or 300-ft. fall. The tunnel takes the water from the river 
above the fall to the edge, where it is delivered into six great pipes 
to the wheels in the power house, These will produce 40,000 н.р. 

The transmission will be by two independent lines of copper 
cable, carried on steel towers for the 100 miles intervening between 
the river and the City of Mexico, and thence 75 miles still further 
to El Oro. On the main lines the current will have a voltage of 
60,000, which will be reduced by transformers to 6,000 volts, and 
within the city still farther, to meet commercial requirements, 
At El Oro the equivalent of 10,000 m P. is contracted for to the 


mines of that district. The sale at this point alone is expected to 


yield enough to pay the company's expenses and fixed charges. 
In Mexico City the remainder of the energy to be generated by 
power-house No. 1 will be divided between the lighting plant and 
various industrial concerns. As the whole output of this plant will 
be absorbed, work has been commeuced upon the erection of a 
second power-house below the lower falls. This plant will have 
a capacity of 35,000 E P., and will be completed in two years. 
From it will be run the City of Mexico Tramways and works in the 
district, which cannot be served from the power-house now nearly 
completed. Other sources of water-power in the neighbourhood of 
those now held, have been acquired by the company, and it is pro- 
posed to keep pace with the demand by constructing new generating 
plants as occasion requires. It is thought, however, thatthe require- 
ments of the district will be fully met by the second installation 
until 1910. 


Newcastle-on-Tyne.— The Electric Supply Co. has 


reduced the price of energy from a maximum of 44d. per. 


unit to a flat rate of 33d. per unit, less 5 per cent.; meter rents have 
also been reduced to 18. 6d. per quarter, up to 15 8-0.р. lamps, 
to 21. up to 30 lamps, and to 2s. 6d. up to 50 lamps. 


New Tealand.—AuCRLAND.— The proposaLof the Auck- 
land Electric Tramways Co. to supply electricity to the City Council 
 forligbting and power p , Was submitted to the Council a 
short time ago, for farther discussion. The Streets Committee recom- 
mended that the company should be asked to quote the price at which 
it would supply energy in bulk at the company’s power house, and 
for the use of its poles throughout the city, and also for the supply 
distributed. This recommendation was adopted. The question of 
the appointment of an electrical ergineer was also dealt witb, but 
referred back for further consideration. The recommendation of 
the Committee stated that the salary of the engineer, to be 
appointed, should be at the rate of £350 per annum, and that 
applicants be required to show that they have һай at least from 
three to five years’ power-huuse experience. 

Dunxzpin.—Our New Zealand correspondent sends us the following 
information :—The deed of agreement between the Corporation and 
Mesars. Noyes Bror., by which the latter undertake to complete for an 
estimated sum of £40,000, the construction and equipment of the 
Waipori electric power and transmission scheme, has been signed. 
This sum refers to the estimated cost of the work proposed to be 
carried out by the Waipori Co, at the time it sold out to the 
Corporation, and embraces the following :— Construction of power 
station for 2,000 ку. of plant; generating plant, consistir р of two 
1,000-xw., generators, two exciters, seven transformers, and switch- 


board, as embraced in the contract let to the General Electric Co. 
by the Waipori Co.; water-power plant, consisting of two Pelton 
wheels for driving the generators and for two driving the exciters, 
together with all necessary fittings as embraced in the contract let 
to the Pelton Wheel Co. ; equipment, such as station wiring, lighting, 
fittings, crane, &c. The power station building is to be built of 
concrete. The overhead power transmiesion line, starting at the 
power station at Waipori Falls, vid Berwick across country to the 
sub-station contiguous to Dunedin, situated at Halfway Bush. The 
supports of this, will consist of steel poles spaced on an average of 12 to 
the mile. The line will consist of three wires of No. 3 B. and S. gauge. 
The above estimate includes all payments made and to be made to 
the Australian General Electric Co. and the Pelton Wheel Oo. in 
connection with their existing contracts. Mr. E. E. Stark, formerly 
electrical engineer to the Waipori Falls Electrical Power Co., in 
January last offered his services to the Corporation as consulting 
engineer in connection with the project recently taken over by the 
city. The Tramways Committee did not bring the matter before 
the Council until the negotiations with Noyes Bros. had been 
finished. Mr. Stark, however, withdrew his offer previous to the 
Council’s decision in regard to the agreement. 


Partick.—In our last issue we gave some extracts from 
the report on the year's working of the Stepney В.О. undertaking, 
prepared by the electrical engineer, Mr. W. C. P. Tapper, in which 
the average price received—2'11d. рег unit—during the past year 
was stated to be the lowest of any undertaking in the United 
Kingdom without a traction supply. Mr. H. B. Maxwell, the 


" burgh electrical engineer at Partick, informs us that his depart- 


ment received an average price of only 1°76d. per unit sold, which 
is a figure considerably below that realised at Stepney. 


Penrith.— Messrs. J. & J. Enright have asked the 
U.D.C. if it is prepared to consider the tranefer of the prov. order, 
on the understanding that the costs are repajd to the Council, 
The matter has been referred to a committee. 


Rawtenstall.— The T.C. has decided to obtain a supply 
s energy for a period of five years from the Lancashire Electric 
ower Co. 


Reading.—Mr. A. T. Cooper, managing engineer to the 
Electric Supply Co., has issued a very neatly got up pamphlet in 
order to give intending consumers general information regarding a 
supply; the advantages and cost of electricity as applied to 
lighting, power aud heating purposes are clearly set forth. A 
revised list of charges for energy is to come into force on July let 
next, as follows:— For lighting purposes (at 200 volts).— To consumers 
using 1 0:0 unita and under during the half-year ending June 30th 
or December 31st, 6d. per unit, with a minimum charge per quarter 
of 53. ; more than 1,000 units but not exceeding 2,500 units during 
the half-year, 5d.; more thau 2,500 but not exceeding 5,000 units, 
Ad.; over 5,000 units but not more than 7,500, 4d.; more than 
7,500 units bat not over 10,000, 34d.; and to consumers using more 
than 10,000 units during the half-year, 9d. per unit. Meters are 
supplied free. A special rate of 3d. for basement lighting by 
separate meter, for which a rental of 3s. 6d. per quarter will be 
made, is to be adopted. For motive power:—All demands up to 
and inclnding 4 B.H.P., supplied at 200 volts p.o., 2d. per unit; with 
& minimum charge of 7s. 6d. per quarter which includes a meter 
rental of 3s. 6d. ; for all demands above 4 B. H. p., supplied at 200 or 
400 volts at the company's option, 144. per unit; with a minimum 
charge of 10s., including a meter rental of Зв. 6d. For heating, &c., 
144. per unit, with a minimum charge of бв. per quarter, no charge 
for meter rent is to be made. Special terme will be quoted for 
long-hour supply. 


Rotherham.— The last annual report on the electricity 
undertaking of the Corporation states that the gross profit was £6,240, 
against £6,068 in the previous year. The net profit amounted to 
£2,580, but from this £1,847 was set aside for renewals and depre- 
ciation, 


Sheffield.— Mr. S. E. Fedden, general manager and 
engineer to the Corporation Electric Supply Department, took the 
opportunity at the Easter vacation, when the power users in Shef- 
field would probably be overhauling their plant, to issue an 
attractive leaflet drawing attention to the facilities and economies 
which now exist for driving by electric power off the Corporation 
mains, There is over 4,000 H.. of electric motors now connected 
to the Corporation supply, and these vary in size from { to 120 H.P., 
and are running every class of machinery. 


South African Notes, — PorcHkrFsrRooM. — In all 
probability a large sum of money will be spent on electric lighting 
and other work, at the Potchefstroom military cantonments, during 
the next financial year. 

Care Town.—A large number of new underground feeder cables 
have been ran from the Dock Road station to various parts of the 
town, and many overhead lines will consequently be dismantled. 
A large demand for electric power has lately arisen near tho Opera 
House owing to large buildings being constructed in the vicinity. 
The new City Hall alone will have some 1,700 lamps installed. 


Stafford.—The T.C., on April 27tb, reduced the price of 
energy for power to 24d. per unit, &ubject to the following dis- 
counts :— Under 200 units per quarter, 24d. percent; over 200, 50 
er cent.; with a minimum charge of £2 per quarter. 


a LF DE. A se 


MEME TENT ARIE . —ü—ü—̊ü — a > NE ET IETS, 


b. 728 


THE ELECTRICAL REVIEW. 


[Vol 56. No. 1,492, Маз 5, 1905. 


Southport.—The gross profit of the Electricity Depart- 
ment for the past year is £14,771, against £14,573 in the previous 
year, an increase of £198. The net profit is £3,356, against £3,616, 
a decrease of £260. Oat of the profit of the past year £2,500 has 
been paid in aid of the rates. At compared with the previous year, 
the Committee has suffered a reduction of income of £3C0 from sale 
of energy to the Tramways Committee and the Tramway Oompany. 


United States.— ELGIN, ILL.—After 17 years’ running of 
the town’s electric lighting plant by the municipality, the Oouucil bas 
come to the conclusion that its operation is a failure, and has resolved 
to negotiate with the traction company to maintain the street arc 
lamps at a cost of $58 each per annum. The chairman of the Finance 
Committee has given some figures as to the cost of the plant to the 


Electrical World and Engineer, and shows that, during the 17 years" 


working, $16,356 has been received from private lighting, and 
incandescent service to the city he estimates at $12,000—a total 
income of $28,356 ; the total expenditure, including purchase price 
($25,546) amounts to $306,053. After deducting the income, 
together with an allowance for the present worth of the plant of 
$100,000, from this amount, a balance remains of $177,697. This 
shows an actual expenditure of $71 per public arc per year. The 
. lowest estimate of the value of the plant raises the cost, however, to 
$96 per year. The traction company, it is stated, may use the city 
plant. The present installation of 247 arc lamps is to be supplicd 
at 858 per lamp per annum, additional lamps up to350 at $48, and in 
excess of this at $42. Energy for incandescent lamps is to be 
supplied to the Council at 4 66 cents per Kw.-bour. To business 
houses the rate is to be 20 cents, and to dwellings 15 cents per kw.- 
hour, a sliding discount scale to 40 per oent. being provided for 
both olasses of service. ö 


Tork. — The Corporation Electricity Committee reports 


that the past year’s working of the undertaking has resulted in a 
net deficit of £2,946. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—The paviors who went out on strike have 
resumed work again, a satisfactory arraog^ment having been 
arrived at. A very intricate piece of special work at the entrance 
of the Sandy Row дербі has just been completed, weighing close on 
50 tons. The street is very narrow at this point, and there are 20 
entrances to the sheds. The lay-out was built up at the works, and 
the whole thing when it arrived had only to be bolted up in posi- 
tion. This special work was supplied by Messrs. Hadfleld's Steel 
Foun Co., Ltd., Sheffield, and is made of “ Era” manganese 
steel. The contractors, Messrs. J. G. White & Co., London, have 
now exa>tly six months in which to convert the system to electrical 
traction. . 

A motor rail service, the first to be introduced into Ireland, was 
inaugurated on Monday on the Belfast and County Down Oo.'s 
system between Belfast and Holywood. The new service has been 
instituted primarily to compete with the prospective electric tram- 
way system which the Belfast Oorporation is introducing. 


. Birmingham.—On Saturday last an electric tramcar, 
which was proceeding from Yardley to Birmingham, euddenly burst 


into flames. The passengers were alarmed, but managed to scramble 
out without injary. 


British Columbia.— According to the Morning Post, 
the British Columbia Electric Railway Co.'s great water-power 
enterprise at Coquitlam has now been completed by the successful 


boring of its 24-miles water tunnel, which puts at the disposal of the 


company 35,000 m.H.P. The work was commenced іп July, 1902, 
and the engineers have acoomplished their task in three months 
less ап the allotted time. Tho tunnel, which runs out of Lake 
Coquitlam into a smaller lake called Lake Beautiful, passes under a 
spur of the Cascade Range of the Rocky Mountains, 3,400 ft. in 
height, has a fall of 32 ft., aud is 12,775 ft. in length, with dimensions 
9 it. x 9 ft. From Lake Beautiful to the power house on Burrard 
Inlet, an arm of the Pacific Ocean, in which is situated Vancouver 
Harbour, the fall is 410 ft. From thence the power is conveyed by 
cable, carried high over navigable waters by twin steel towers, 
built in England, to the railway company's sub-station. 


Chester.—The Chester T.C. had under consideration at. 
its Jast meeting the alternstive of extending the electric tramway 
system, at a cost of about £17,000, or purchasing motor-omnibasts. 
The city electrical engineer, in a report on the subject, expressed 
his belief that the electric tramcar had little to fear from the 
motor-omnibus. That the latter had been greatly improved, be 
said, could not be denied, and there was every reason to believe 
that its improvement conld be carried still farther, but ita field cf 
usefulness was not in the same category as that of the electric tramcar. 
Its working expenses were so heavy that it was difficult to see how 
it could profitably be introduced into such towns as Chester. Tram- 
ways giving a 5 to 10-minutes' service could be worked more 
efficiently and more cheaply than motor-'buses giviog the samo 
service. A motion was made at the Council meeting to extend the 
electric tramway system. This was met by an amendment in favour 
of motor-omnibuses, but the original proposition was carried by a 
large majority, only 5 voting for the amendment. 


City and South London Railway.—On May 1st this 
railway made important reductions in fares. 


Continental Notes,—lrALy.—Work is approaching 
completion on the the construction of the electric tramways from 
Rome to Frascati and the Cbateaux Romains, and it is hoped to 
bave the lines open for traffic by the summer. | 

From the Board of Trade Journal we learn that there are 
several projects mooted for electric tramways in the Venetian pro- 
vinces. One, which would be undertaken by a Berlin firm, is to 
construct branch lines starting from Venice, Padua and Treviso їп 
different directions, chiefly through districts not traversed by the 
railway. At Verona there isa project to build an electrical railway 
to pass through Lazise to Riva di Trento, apparently to join the 
main line of the railway. The Belgien company, which has the 
concession for running the horse tramways in Verona, will trane- 
form them into electrical lines, The energy will be derived from 
the River Milani, which will provide sufficient power not only to 
propel the carriages in the town, but also to transform the steam 
tramway between Verona and Cologna into an electrical one. Otber 
are under discussion at Vicenzi, Udine and Belluno, and as water- 
falls are plentifal in the Venetian region, there will probably be a 
great development of electrical lines in fature. | 

FRANCE.—AÀ company has just been formed at Lille, with a 
capital of £480,000, to be known as La Oompsgnie du Central 
Electrique du Nord, to construct and work a system of electric 
tramways in the Nord and Pas de Calais departments. 

BSPíAIN.—The Biscay Electricity Co. has applied for a concession 
to run an electric tramway in Bilba» for the carriage of goods. 

A concession has been granted to put down a plant to utilise the 
water-power of the River Segre, at Foral, ia the generation of 
electrical energy for a projetted electric tramway between Lerida 
and Puigoerda. 

Last September, at the station of the Société Générale de Tram- 
ways Electriques en Espagne (Madrid), two generators of 625 xw. 
were placed out of service owing to the undermining of the 
foundations, thus placing the company in an unfavourable position 
for the supply of energy. As the remaining power available was 
insufficient for the requirements of the tramway service, the com- 

y was compelled to make arrangements with the Compagnie 

adriléne d'Electricité for the supply of power. The necessary 

alterations and other works are now in progress, and are expected 
to be completed in June. 


BzraiUM.—After a period of gradual transformation from borse to 
electric traction during 1902 and 1903, the entire network of the 
Compagnie Générale des Tramways d'Anvers was finished and set 
in full operation, so that 1904 was the first complete year under 
the new régime. The effect of the conversion, which relates to a 
total length of 334 miles, is shown by an advance in the gross 
receipts from £87,000 in 1902 to £132,000 in 1903 and £167,000 in 
1904. A Royal decree has been issued sanctioning these extensions 
to Vieux-Diew, Merxem and Deurne respectively, and when these 
bave been constructed the track will represent a total length of 
384 miles. The net profits for 1904 amount to £40,970, and а 
dividend at the rate of 4 per cent. has been declared on the ordinary 
capital. 


dERRMANT.— The Grand Berlin Tramways Co., which has in opera- 
tion 309 miles of tramway reckoned as single track, carried over 332 
millions of passengers last year, as compared with 312 millions ia 
1903. According to the company's report, the working expenses 
largely increased, the percentage amounting to 55 38 per cent. of 
the receipts ss against 53:88 per cent. in 1903. The large advance 
in expenses is mainly attributed to the increase in salaries and 
wages, and the outlay for benevolent purposes and liabilities, per- 
missive and compulsory benevolent charges alone absorbiog over 
£29,.00. After providing for depreciation, tbe accounts show net 
receipts totalling £434,879, and a dividend bas been declared at 
the rate of 74 per cent. on a sbare capital of £5,041,203. The 
tax payable ont of gross revenue to the Berlin municipal 
authorities and suburban communes amounted to £113,346, 
as compared with £108,848 in 1903, while the Berlin authorities 
also participated, in accordance with exis'ing sgreemente, in the 
net profits to the extent of £5,987, as against £16,041 in 1903. Ia 
addition to ordinary passenger journey tickets, reason tickets are 
largely in use on the tramways, and the number of journeys 
travelled by owners of the latter class exceeded 61 millions as com- 
pared with 58 millions in the previous year. Toe company is now . 
engag d in litigation with the Berlin municipal authorities in 
regard to the proposed extension of the elevated and underground 
electric railway from Potsdam Platz to the Spittelmarkt—aa 
extension which the company consider will cause competition, aud 
prejadicially affect its gross receipts by £125,000 per annum. 


Edinburgh.— It is stated that the Dolter Electric Trac- 
tion Oo., Ltd., who have been giving an exhibition in the city, have 
made an offer to the T.C. to equip the Gilmore Place line with 
their surface-contact system, and sek no payment for one year. At 
the end of the period, if the Corporation is dissatisfied with the 
results, the apparatus will be removed. If eatisfied, the cost of 
installing the system will then be reckoned with. 


Folkestone.—The electric tramway question has again 
been revived by the receipt by the T.C. of an offer from the Traction 
and Power Securities Co., Ltd., to coastract tramways aud to repay 
up to EI, 200 the sum the Council has expended in obtaining the 
order, and £15,000 in resp:ct of road widening. ТЪз rout pro- 
posed is from the crest of the Dowas on ths Dover Rad, through 
the town to Cheriton, over Bhorncliffe Camp to Hythe, with a 
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prospective extension to Lydd and along the South Coast. The 
Council on April 26th referred the matter to a Committee, which 
was also instructed to consider the question of advertising for 
tenders for the construction of tramways, to be leased when 
completed. 


Glasgow.—By way of reducing the ranks of the 
mem ployed each winter, the Tramways Committees of the T.C. bas 
instructed the general manager to delay as much painting work as 
practicable until the late autumn. 

The general manager has been asked to report as to the steps 
taken to protect the tramcar drivers from the severity of incle- 
ment weather. : . 

Mr. Dalrymple recently reported to the Tramways Committee an 
interview he has bad with the engineer to the electricity department, 
regarding the supply of electricity by the tramways department to 
the electricity department for the winter peak load for 1905 6. He 
furtber reported that the tramways department might dering next 
winter supply the electricity department with all the power that 
cosld be spared from the complete load of three engines after 
meeting the tramways requirements, and that the price of such 
energy should be at the rate of 14d. per unit. The Committee 
approved of this arrangement. 


Gloucester.—The Corporation tramways show a gross 
profit of £4,166 as the result of the first 11 months’ working, and 
after applying £3,921 to meeting interest on capital, £245 is carried 
forward to next year’s account. This, however, is exclusive of the 
interest and repayment of a loan of £26,000 for the purchase of an 
old system of horse tramways from the company to which it be- 
longed. In all, 3,546,852 passengers were carried; the cars ran 
449,320 miles; the undertaking paid £2,831 to the electricity depart- 
ment of the Corporation and £226 to the rates. 


Heywood.—A conference which took place last week, 
between representatives of the Rochdale, Heywood and Bury Tram- 
way Committees, resulted in the drafting of a preliminary working 
arrangement. Former negotiations entered upon in the hope of 
securing a modus vivendi were abruptly broken off. The terms 
suggested will be submitted to the full committees of the three 
authorities at a future meeting. The suggestion is that Hey wood 


shall construct and maintain the track; that Rochdale and Bury 


ehall furnish cars and employ a staff sufficient for a 15 minutes’ 
service, charging 44d. per car-mile ran. Heywood will provide the 
energy, Rochdale and Bury becomiog responsible for the overhead 
equipment. It is proposed that this arrangement shall continue for 
three years, subject to six months’ notice on either side. Should 
апу dispute arise which does not admit of mutual settlement, it will 
ге nol to an independent tramway manager, whose decision is 


Leeds.—The Tramway Committee has decided to recom- 
mend the City Council to allocate £50,000 of the tramway profita to 
the relief of the rates, as compared with £52,000 a year ago. 


Liverpool—Southport Electric Railway.—The con- 
version of this railway to electrical working bas amply justified itself, 
and the results must be very satisfactory to the Lancashire and York- 
shire Railway Co., and to the contractors, for the aboormally heavy 
Easter traffic between Liverpool and Southport was dealt with ір а 
most expeditious and commendable manner. The tre ffie has grown 
to such an extent that an additional transformer station is now 
proposed, for which a site at Hall Road has been chosen, For 
shunting purposes extra sidings are proposed at Hightown. In 
Blendellsands there is some alarm lest Waterloo and not Hall Кова 
should be made the terminus for the 10 minutes’ service, which 
might well be extended to Hightown on Saturday afternoon during 
the rifle shooting season at Altcar Rifle Rauge. This range, one of 
the most famous in the country,is now served by an excellent 
service of electric trains from both Southport and Liverpool, and all 
the stations on the electric railway are now much bueier tban 
before the inauguration of the electric service. A still further 
development in traffic will follow the janction with the Overhead 
Railway at Seaforth, preparations to that end being in steady 
progress. Seeirg that the Liverpool and Southport Electric Railway 
has proved so great a success in full and complete working, it is by 
no means improbable that a similar service will be inaugurated to 
Preston at no distant date. The electrification of the Liverpool— 
Southport line is considered to be the prelude to more extensive 
schemes, and will, doubtless, be the precursor of electric lines 
leading to all the main centres, which will sooner or later feel it 
Imperative to follow suit in order to conform with the demands of 
modern requirements. 


Manchester.—A deputation of gentlemen representing 
the Municipality of Detroit, U.8.A., was in Manchester last week, 
msking inquiries as to the working of the municipal tramways. 
Detroit, it appears, is at the present time agitated on the muni- 
cipalisation question. Very full. information was given to the 
visitors respecting the working of the Manchester tramways, and 
they left expressing high admiration of the system and tbeir 
obligation for the information afforded them. They were especially 
interested to hear of Manchester's financial success. 


New Zealand.—WELLINGTON.—An overdraft of about 
£30,C00 bas accrued during the construction of the tramways. The 
Mayor recently explained that £6,000 was estimated by the elec- 
trical engineer as the total cost of Customs duties on the imported 
materials, but the actual amount paid was £16,100. In explanation 


it was stated that the tariff was very difficult to interpret. Wood 
blocks, tar, &c., cost an extra £2,000, and extra cara would cost 
another £7,000. On office and engineering expenses, legal costs, 
interest payments, &c., there was an overdraft of £6,338. For 
necessary alterations to the overhead lines—telegraph, telephone, 
and electric light—the cost was £11,841 instead of the estimate of 

£8,000; a total in all of £29,979. 


Penge.—The British Electric Traction Co. has success- 
fully disposed of the Beckenham white elephant, but there were 
left certain ends of line abutting on Beckenham which, if con- 
structed, would have been of no use tothe tramway service, and would 
certainly have been constructed at a loss. The Penge Council was not 
disposed to alter the agreement without some consideration, and 
this has now been given in the form of an undertaking to lay the 
Bouth Norwood to Penge extension during the summer, and also to 
pay the Penge Council a further sum of nearly £5,0C0. 


Pensnett.—A child, aged two years, was accidentally 
killed on the tramway on Wednesday last week. At the inquest on 
Friday it was stated that no blame could be attached to the driver. 


Rochdale.—The working of the electric tramways for 
the past year has resulted in a loss of nearly £9,000. 


Rotherham.—During the past year the gross profit on 
the Corporation tramways undertaking amounts to £5,033 17s. 9d., 
and the net profit to £603 5s., which is to be placed to the renewals 
and reserve fund. 


St. Helens.—A strike was begun on Thursday last 
week by the employés of the St, Helens and District Tramways Co., 
against a refusal by the company to grant an increase of pay, in 
fulfilment—as the men say—of a promise made to them some time 
ago. The company says that it is impossible to concede the men’s 
demand at present. Should the strike continue, the service of cars 
will probably be curtailed in some sections; in others it may have 
to be suspended. It is hoped, however, that negotiations will lead 
to a settlement. The men аге said to be organising an opposition 
omnibus service. On Saturday morning nota single car had left 
the sheds up to 9.30. Many workmen, sympathising with the strike 
hands, walked long distances to workin theearly morning. During 
the forenoon five or six cars, were turned out on the Rainhill, 
Prescot, and Knotty Ash section; on other routes none at all. The 
cars were all withdrawn at dusk, fears being entertained of damage 
by stone throwing. Some of the cars were driven by the manager, 
cashier, and other members of the office staff. The trade unions have 
ordered a boycott of the cara, and several anpleasant incidents have 
occurred. One car was stoned, and in another the window was 
smashed by a woman, who flung her clog through it. 

On Saturday the representatives of the men interviewed the 
directors of the Tramway Co. with a view to a settlement; but, 
while the latter were willing to grant all the demands of the men 
concerning details of working, they declined to make any advance 
on the initial question of wages. What the men ask for is that 
conductors shall be paid 4d. per hour on entering the service of the 
company, rising to 43d. after six months’ service, with a maximum 
of 5d.; and that drivers shall start at 5d., and attain a maximum 
of 6d. The directors offer to meet the requirements of the 
men in six months’ time and to discuss an advance, and, 
failing to come to an agreement, to refer the matter to 
arbitration. This decision was communicated to a meeting 
of the men, who unanimously decided to remain on strike. 
The strikers further ask for a guaranteed average of 60 hours 
per week, to be worked in six days, and that all spare men 
shall receive 2s. per day for those days when they are not working; 
that Sunday and holiday labour shall be paid for at time and 
a quarter; that sufficient time be allowed for each journey to be 
made without infringing the Board of Trade regulations; that 
drivers and conductors be allowed 15 minutes to sign on, and con- 
ductors allowed 10 minutes to pay in. Several minor accidents 
have occurred since the cars have been run by an emergency staff, 
and the strikers have picketed the town. In some cases, the cars 
ran from terminus to terminus without a single passenger. The 
strikers state that the amounts asked per hour are the original 
terms, and that they were in force three years ago. Some of the 
men have been receiving the maximum stated above, but there are 
others who, being entitled, are not receiving it, and they have 
struck in sympathy with those whom they consider underpaid. On 
the question of pay, the men insist on their demand. А 

Owing tothestrike, the tradespeople of St. Helens are experiencing 
considerable loss in business, as the borough is a centre of a great 
population, to the bulk of whom the electric tramcars is the most 
convenient means of travelling. 

On Monday tbe strikers held a meeting and discussed the 
question as to accepting arbitration, as offered by the directors. 
It was ultimately decided to accept arbitration on the basis of the 
average wages paid to drivers and conductors in other towns 
throughout the county, the local conditions in St. Helens not to be 
considered. Only a few cars were running on Monday. 

On Saturday a fatality occurred at Bt. Helens in connection with 
the tramways. An electric car bad proceeded a few yards past 
Rainhill Station on the road to Prescot, when the trolley head got 
locked in the overhead work. Mr. W. Williams, master of the Prescot 
Union Workhouse, who had just boarded the car, had scarcely 
reacbed the top deck when he noticed the accident and began to 
climb down. The car proceeding from its own. momemtum, the trolley 
pole was wrencbed off, dragging with it the cast-iron standard. 
This dropped on the head of Mr. Williams, killing bim outright, Mr. 
Richard Prescott, a member of the Whiston D.C., was travelling on 
the top and was injured on the head. Owing to tbe strike which is 
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proceeding at St. Helens, there were very few passengerson the car. agreement, in its present form, should come into force, and that 
At the inquest a verdict of “ Accidental death” was returned, no steps be taken to oppose the agreement. The Committee is strongly 
blame being attached to the driver or conductor. of opinion that, in order to enable the Corporation to recoup the 
i capital expenditure incurred, the Postmaster-General should under- 
South Africa.—Ruoprsia.—Interviewed at Livingstone take either to purchase the whole of the plant in 1911, or to grant 
on the construction of the bridge over the gorge of the Victoria a renewal of the licence to 1927. | 
Falls, Sir Oharles Metcalfe stated that he was considering a project | : : | 
to electrify the line from the bridge to the new township, so as to Korean Telegraphs.— Reuter's Tokio correspondent 
run a service of trolley cars. states that the agreement between Japan and Korea, giving to the 
Ктгививгвү. —Тһе Transvaal Critic states:—De Beers have former the control and management of the Korean posts, telegraphs 
laid eight miles of electric tramways between Kimberley and and telephones, was published in the official “ Gasette” on April 
Alexandersfontein, and are defraying tbe whole cost of construction 28th, This was confirmed by an official telegram on April 28th. 


and plant parely for the benefit of the inhabitants. Д 
| Neutrality of Cables.—According to the Day Mail, 

Southport.—The gross income from all sources on the Russian agents have been at work and have cut the cable between 
Corporation lines during the past year amounted to 217.906 116. 1d., Hainan and Chinese territory, although the landing of the cable at 
against £17,646 13s. 1d., an increase of £259 18s. The working both places is on neutral territory. This, if true, is ancther instance 
expenses were £10,756 2s. 7d., compared with £10,986 4s, 8d., of offence against the laws of neutrality, and gives ground for beliet 
decrease £230 92s. 1d.; the gross profit being £7,150 8s. 6d., that some part of the Russian fleet is at Hainan Island. 
against £6,660 8s. 5d., or an improvement of £490 0в. 14. The 


x 


total expenditure is £17,891 9s. 9d., and there is a small surplus of Telephones in Berlin.—According to a statement 
£15 1s. 4d. The deficit on the previous year of £341 Os. 7d. has issued by the Postal Authorities, the number of subscribers in 
been turned into a profit, Greater Berlin at tbe beginning of April this year was 86,076, as 
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Wednesbury.— It is announced once more that the diffi- recorded in the Telephone Directory, and of the total, Berlin 
culties between the Corporation and the tramway company respect- alone is responsible for 69,000. The largest exchange is No. 1, with 
ing the reconstruction and electrical equipment of the line between 13,538 connections; No. 4 occupies the second place with 12,884; 
Wednesbury and Darlaston have been overcome, and that Ње and No. 3 has 10,503. The future No. 6 exchange in Korner Strasse 


necessary work isto be immediately commenced. is to be equipped for 20,000 subscribers. 
Telegraphic Interruptions and Repairs :— 
Cams. bm. REPAIRED, 


| И Trinidad-Demerara (No. 1) ee ee ec X өз Aug. 98, 1901 РІ ee 

| Dominica-Martinique .. 2 oe ee „ May 7, 1908 .. ee 

TELEGRAPH AND TELEPHONE NOTES. r 
г * өө ee ee oe ee А06. 1903 

| Relssa-Insa (Yemen) Camaran "T ec „ Oct. 2, 1902 T 

` ; Tarifa- iy tok-Nax ee ee ee eo теп. B oe 60 
Caroline Islands.—It was officially announced by the Close Port Iräbur-ChHUD <2 . . Mar. 9 1. 


German Administration, on 27th ult., that an office had been opened Jamsles- Colon weve Jan, 5, 1908 


to International traffic at Yab (Carolines). This office is connected MU Кагыша, NE ME EC April à ЕА 

by cable with Menado (Celebes), as well as with Guam by а cable аа „ шу ш, April 3. 1905 .. .. 

belonging to the Germany-Holland Telegraph Co. Cape Heite Mole St oo Mi s a April 28 1004, April 27 
Glasgow Telephones.—Mr. A. R. Bennett has been LANDLINES, - 

retained by the Corporation Telephone Department for another Puerto-Barrios .. e. s. «œ we July 98,1000 .. .. 


| year as consulting engineer at a fee of 100 guineas. Kertch-Soutehoum es os ee ee ee Sept. я, 1904 oe oe 


Huddersfield Telephones.—The Postmaster-General has Turkish Telegraphs.—The Convention for laying the 
withdrawn the licence grauted to Huddersfield Т.О. for the estab- Kustenji-Constantinopla cable, says the Morning Post, has been 
lishment of municipal telephones, on the grounds that no steps have signed with the German Eastern Telegraph Co. The work of laying 
been taken inthe matter. the cable will begin shortly. 


Hull Telephones,—The Telephones Committee of the 
Hull Oorporation has had under consideration the agreement 
entered into by the Postmaster-Goneral for the purchase of the 
National Telephone Co.'s undertaking. In an exhaustive report the ari ; 
town clerk explained how the agreement would affect the Corpora- British Motor-Boat Club,—The opening meeting of 
tion as the owner of the municipal telephone system. The Com- this club will take place to-morrow-at the Bun Hotel Staging, 
mittee arrived at the opinion that it wag not desirable that such Kingston-on-Thames. 
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THE BIRMINGHAM AND MIDLAND TRAMWAYS. — 


(Concluded from page 695.) 


THERE are also installed in the engine house two 30-Kw. 
Beam-driven exciter sets, consisting of  direct-coupled 
four-pole generators, giving 500 volts at 875 r.p.m. 
Thes- were supplied 

by the Brush Co., | n 
who also supplied os | 
the balancing sets ! 
for use on the three- 
wire lighting sys- 
tem iu the Smeth- 


H 


1 
11 


N 
cC SS 
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steam-driven. The plant is specified to deal with 37, 500 Ib. 
of steam per hour when maintaining a 26-in. vacuum, The 
circulating pump is of the direct-coupled centrifugal type, 
48 in. in diameter, 
with a speed of 
250 r. p. m. 

For the 300-Kw. 
engines, a surface 
condensing plant 
having 2, 260 sq. ft. 


wick area. | of cooling surface, 
The balancers, [ ig provided. This 
two in number, are 2 I. ' | plant has a rated 
80-kw. machines, <]. f e кэе чу Лы! — à; — 8 capacity of 22,500 
А аур чем ote 

ишш сак реса d 1 | — = [ше uM lb, of агат per 
r. p. m.; there аге . — hour, with a 
also installed two Tp || | | BIRMINGHAM а молио тплимат. vacuum ranging 
: SMETHWICK POWER STATION. f 25 to 27 

OT EW: rotary Con: Fia. 11.—Snorrox THROUGH PowBR STATION. aR 3 
verters, fig. 18, each in. The air 
provided with three 110-Kw. single-phase transformers and and circulating pumps are motor-driven, the former 


switchgear, of a similar type to that used in the sub-stations, 
which will be described later. 

A small p.c, motor-generator is provided for supplying 
the station lighting at 250 volte. 

Views of the engine room plant were shown in our last 


Fic, 12.—Sprinauicy, SUuB-STATION : 


issue, and a plan and section of the power station are given 
in fige. 10 and 11 herewith, Oo 

The condensing plant for the larger engines is of the Weir 
circular type, having 8,600 aq. ft. cf cooling surface, the air 
pumps, condensed water pumps and circulating pumps being 


being a three-throw Edwards air pump, running at 200 
r.p.m., and the latter a 19-in. diameter pump. 

The circulating water is obtained from the canal, 
duplicate inlet-pipe lines, each 24 in. in diameter, being 
provided. 


BRovABIES AND Н.Т. SWITCHGEAR. | 


Tbe switchboard, which was supplied by the Brush Co., 
is mounted on a gallery extending the whole length of the 
engine house. 

The direct current board is arranged to supply energy 


to the tramways in the neighbourhood, and also to the i hree- 
F 


732. 


wire electric lighting system in Smethwick. It is fitted 
with British Thomson-Houston registering and Elliott's 
Weston type recording instruments, B.T.-H. circuit-breakers, 


Fig. 13.—SwETHWwICK POWER STATION: ROTARY CONVERTERS. 


switches, &c., all of which are mounted on black slate 
panels. 

The extra high pressure board for dealing with the 
alternating supply at 5,500 volts to the sub-stations, is of the 
remote control type, equipped with B.T.-H. oil switches and 
circuit breakers, watt-hour meters and measuring instruments. 
Kelvin watt indicators are ulso provided. 

The cables leading from the boards to the sub-stations 
and feeding points are drawn into iron pipes, supported on 
racks, in the basement, and find an ontlet to the street 
through a cable tunnel. 

There are at present three transforming sub-stations, one 
at Springhill, Birmingham, for supplying energy to the 
tramways in the city district ; one at Oldbury for the Old- 
bury and Dudley sections, and a similar set of sub-station 
plant is provid d ut the West Smethwick car depot, for 
supplying energy to the shed aud repair shops. The con- 
verter plant instulled in the power house at Smethwick is for 
supplying high and low tension curient in the Smethwick 
dis rict, for power and lighting purposes respectively. 

The Springhill sub «tation is equipped with three three- 
phase rotary converters, each of 200-KW. capacity. The 
transformers are of the oil-cool«d single-phase type, arranged 
in sets of three, each of 75 KW. capacity, for each rotary. 
The primary and second»ry wiudings are wound for trans- 
formation from 5,500 to 340 volts, but various ratios can be 
obtained by connecting to intermediate taps on the primaries 
to compensate for drop on the feeders. 

The high-tension switchgear is of the oil-break remote 
control ty pe, as in the power station. 

The main current entering the sub-station passes first 
through the high-tension feeder panels, then through the 
high-tension machine panels to the high-tension side of the 
transformers. The secondaries of the transformers are 
connected to a double throw-over switch, and are so 
arranged that the rotary converter is started at hulf- voltage; 
when it attains full speed, the full voltage is put on to the 
machine by throwing over the switch. 

The cubles for the direct-current side of the rotary con- 
verter are carried on rack insulators, in a subway under the 
machines, to the direct-curreat switchboard (fig. 15). 

The machine switchboard panels for the direct-current 
side are fitted with watt-hour-meters, ammeters and circuit 
breakers of the British Thomson-Houston m»gnetic blow-out 
type; on the alternating-current side, the machine panels are 
fisted with an ammeter and a power factor indicator. 


THE ELECTRICAL REVIEW. 


[Vol..56. No. 1,482, Мат 5, 1905. 


The sub-station. plant is illustrated in figs. 12, 15 and 16, 
and the rotary connections are shown in fig. 14. 

The sub-station at Oldbury is of a similar design to the 
above, but is equipped with three 100-Kw. rotary converters, 

The most noticeable feature in connection with the 
sub-stations is the fact that all. unnecessary complications: 
have been done away with, a most welcome and necessary 


2 ow La] 


Fic. 14.—D1aGram or ROTARY CONNECTIONS. 


feature in connection with a sub-station, and, indeéd, all 
central station plant. 

The end sealing boxes on the нт. incoming feeders are 
placed directly side by side with the н.т. feeder switches, but 
separated therefrom, as in the case of all н.т. switches in the 
station, by brick barriers. 

Immediately in front of the m.T. switch cells stand the 
transformers, and iu front of these, in turn, the H.T. control 
panels, as well as the small panels mounted on the machines, 
which carry the double-throw low-tension switches used for 
starting, the arrangement being clearly shown in figs. 12 
and 16. 

The negatives of the rotaries are tied solidly to earth, so 
that the p.c. switchboard is entirely single pole. The above 
arrangement enables all cable connections to be reduced to an 
absolute minimum, and eliminates as far as possible the 
chance of short circuits. 

With the starting arrangement adopted, a rotary can be 


Fig. 15.—SPRINGHILL Sus.STATION: L.T. SwrrcHGEAB. 


placed on the line within from 4 to 1 minuté under all 
conditions, and the effect on the voltage is inappreciable 
under normal conditions, and can hardly be noticed on the 
station lamps. C АСУСУО ГЄ == 
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The double-throw field switches on the rotaries enable the 
eorreet polarity to be obtained under all conditions, thus 
eliminating any question of chance in connection with the 
proper polarity of the rotaries being obtained. 

The cables within the Birmingham area are to the joint 
specification of Mr. R. A. Chattock, City electrical 
engineer, and Mr. 
A. J. Lawson, engi- 
neer to the tram- 
ways, and were sup- 

lied and laid by 

esars. Oallenders. 
The  low-tension 
cables are laid on 
the solid system ; 
the high-tension 
cables between 
Smethwick and 
the Springhill 
sub-station are 
of the three- 
core,  paper-insu- 
lated, lead-covered 
type, drawn into 
Sykes conduits, 
it being arranged 
‘between the com- 
pany and the 
Corporation, that, 
in the event of 


DAE ake 
*. 


Helsby Cables, Ltd., Mr. H. Arkell acting as their local 
representative. | QM. 
The power house plant was supplied and erected by the 
Brush Oo. — Mr. 
William M. Hind 
acting as their 
resident engineer ; 
all the plant and 
material for the 
sub-station equip- 
ment was sup- 
plied and erected 
by the British 
Thomson - Houston 
Co., Mr. J. T. H. 
Legge, who acted 
as their resi- 
dent engineer, 
having since 
been retained 
by the Birming- 
ham and Midland 
Tramways Co. as 
thejr chief assistant 
engineer. 
The whole . of 
this installation 


a supply not Fic. 16.— SPRINGHILL Sus-Station: TRANSFORMERS, REAOTANCES, AND Н T. SwirCEGEAB. has been carried 


being required 

inside Birmingham from the tramway generating sta- 
tion, after the lapse of the tramways lease in July, 1906, 
the high-tension cables shall be withdrawn, and that the 
low-tension cables, suitable for the tramway snpply only, 
from the sub-station, are to remain. These cables were laid 


| out to the plans 
and specifications, and under the supervision, of Mr. 
A. J. Lawson, M. I. C. E., M.I.E E., the consulting engineer 
to the Birmingham und Midland Tramways, Ltd., Mr. R. F. 
Browne, A. M. I. E. E., being the resident electrical engineer 
to the company, for all the electrical work. 


flee Kew 


а ч SwINDON TaamMways: Vimws оғ SECTION PILLAR, WITH TELEPHONE AND FIRE ALARM Box, AND OF STANDARD 
(2. Bracket Авм.—(8ее next Page.) 


; 


under the supervision of the city electrical engineer and his 
Assistants. 


The cables outside Birmingham comprise high- tension 


three- ore cables of 05 and 1 sq. in. section to the Oldbury 


sub-station and the Oity section respectively; and low- 


tension tramway feeders, which were all drawn into Albion 
Honduits. For the lighting network in the Smethwick ‘area 


To Mr. George Conaty, M. I. Mech. E., the engineering 
manager to the Birmingham and Midland Tramways Joint 
Committee, and to Mr. S. A. Mahood, A. M. I. E. E., the com- 
pany's engineer in charge of the Smethwick power station, the 


sub- stations and the distributing system, we are indebted for 


the facilities kindly afforded to us on the occasion of our 


. Visit. 
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THE SWINDON CORPORATION TRAMWATS. 


THE Swindon tramways, which were opened for traffic on 
Sept. 22nd, 1904, consist of some 44 miles of single track, 
built to a gauge of 3 ft. 6 in., the contractors for the whole 


Уп or Tramway IN RmGxwT STREET. 


of the track and overhead work being Messrs. J. G. White 
and Co., Ltd. 

The whole system is single track, with passing places at 
convenient distances. there being no special work except the 
triangular junction at Wellington Street, opposite the G.W.R. 
station, The track work at the swing bridge over the canal 
in Fleet Street is, however, most uncommon, the approach 
from Fleet Street having a gradient of 1 in 10 for a short 
distance ; this, combined with the peculiar position of the 
bridge with respect to the alignment of the track on each 
side, necessitated the rails being curved both horizontally 
and vertically to а somewhat small radius, to meet the rails 
on the bridge. 

On portions of the tramways subjected to heavy traffic, 
and on steep gradients, the track is paved with granite setts ; 
the greater portion of the track, however, is tar macadam pav- 
ing, with a 4-in. granite sett margin each side of the rails. The 
concrete under the tar macadam takes an arch form, 6 in. 
thick under the rails and 3 in. thick at the centre of the 
track.. Under the tar paving, a longitudinal trench 12 in. x 
12 in., was excavated in the centre of the track below the 
level of the concrete and filled up with broken stone; this 
acta as a drain for any water accumulating under or near the 


Span WiBE Construction, REGENT Cmovs. 


track, openings being left in the concrete bed at intervals of 
a few feet, во that the water may pass through from under 
the paving. 

The rails are to British standard sections, weighing 
105 ]b. per yard, on the straight, and 111 lb. per yard on 
curves, The rail jointe are butted close, and are provided 


with 24 in. soleplates of the anchor type, of the same 
section as the rails, the 60 ft. rails also being anchored to 
the concrete midway between the joints, 

The points for turnouts and special work are of manganese 
cast-steel, supplied by Messrs. Hadfield's, Sheffield; the 
turnouts are fitted with automatic and the special work with 
movable points. The croesings for turnouts are also of 
manganese steel. 

The special work at the entrance to the car-shed was 
supplied by the Lorain Steel Oo., of U.S.A., and is of their 
T-rail, built-up construction, with guards bolted on. This 
work is laid on sleepers and ballasted. 

The bonds throughout the work are 0000 B. & S. gauge, 
* Crown" type, with 5 in. terminals, all jointe being double 
bonded, and the track is croes bonded at the usual intervals 
and between the inner rails of turnouts. Special bonds of 
61/16 8 w.G. flexible cable were used to connect up the ends 
of the track where it crosses the movable canal bridges in 
Regent Street, the rails on the bridges being bonded to the 
track by a flexible bond. 

The greater portion of the overhead equipment is bracket- 
arm construction, but span wires have been used in one or two 
instances, 

Twenty arc lamps were included in the contract, and have 
been erected on the bracket-arms, These were supplied 
by the B. T. H. Co., and are of the double carbon enclosed 
type, taking 22 amperes, burning singly, on a 220-volt cir- 
cuit. Two 16-C.P. incandescent lamps are also fixed on orna- 
mental brackets below the arc lampe, the lamps being con- 


View OF CAR-8HBD. 


trolled by a cylindrical two-way plug switch with fuses, fixed 


. on the pole. 


The trolley wire is 00 S. w. d. hard drawn copper, and 


is carried on the bracket arms by flexible bow-string 


suspensions, 

The insulation is double throughout, the hangers, pull- 
offs, &c., being heavy gun-metal with * Verus " insulation. 
The frogs and crossings are of the straight under-ruuning 
type, the section insulators being of the air-gap pattern. 

The guard wiring is earthed to the poles at its termination, 
and at not greater intervals than every fifth pole where guard 
wiring is necessary, these poles being bonded to the rail by 
00 wire. | 

The section and feeder boxes are fitted with four switches 


for the leads to the trolley wire, and two main feeder 
switches, all of the knife pattern with a quick break; a 


Garton lightning arrester is also fixed inside the box. Four 
19/16 8.w.c. v-I-R lead-covered cables are carried from 
the feeder switches to the trolley wire. 

The top of the section box carries a small cast-iron box 


. containing the telephone, with which is combined a fire alarm 


for the Corporation Fire Brigade (see illustration, p. 733). 
The box is fitted with a door, with the usual glass disk, 
which is to be broken in order to give access to a bell-pull to 
ring up the station, when giving the alarm. The interior of 
the box is fitted with a telephone transmitter and receiver, 
which: can be used by the police or tramway officials, who 
can give definite information respecting an outbreak of fire 
or breakdown of the tramway service, The telephone cables. 
are run first to the generating station, where a: large six-line 
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switchboard has been fixed with a change-over switch and 
various other instruments. A special telephone cable 
is laid from the generating station to the Town Hall, 
where a similar switchboard is fixed, with branch lines to the 
firemen, town clerk’s office, &c. 

The pilot and telephone wires, of 12 S. w. d. copper, are carried 


on porcelain insulators on the poles from the last feeder box 


on each route to the terminus. | 

As there are several places where it is not possible to see 
from one passing loop to the next, three sets of hand-operated 
signalling gear have been erected ; these are small cast-iron 
boxes containing- two 16-0.P. 250-volt incandescent lamps 
and two-way switches for operating the lamps. When a 
gecticn is blocked, the signal lamps at each end are burning ; 
to clear the block, the car conductor switches off the lamps 
in both boxes when leaving the section. In some cases a 
four-core cable is Jaid underground between the signal boxes, 
and in others the signal wires are carried on a small cast-iron 
bracket on the poles overhead, in a similar way to the pilot 
and telephone wires. 

One set of Harison’s automatic signalling gear provided 
with semaphore arms and coloured lamps, has also been 
erected. 

Seven cars were supplied by Mesers. Dick, Kerr & Co., 
Ltd., for working the tramways. These are of the 
double-deck, single-truck type, with spiral reversed stair- 
ways, and are designed to accommodate 46 passengers 
(e, 22 inside and 24 outside). The trucks are the 
Brill Сов 21 E type, and each car is fitted with two 
Dick, Kerr standard 6 A traction motors, capable of develop- 
ing 37 H.P., and controllers of that firm's standard р.в.т. 
form “О” type, especially arranged with resistances for 
rheostatic braking. 


AND CLOSED. 


— 


CONTRACTS OPEN 


OPEN. 


Ashton - under - Lyne. May 23rd. 
tramcars, See Official Notions ” to-day. 


Brussels.—May 16th. The City Authorities invite 
tenders for electric cables and accessories. Specifications (1 fr. 50) 
at Rue Sainte-Catherine, 11, Brussels. Tenders to the College des 
Bourgmestre et Echevins. 


Cork.— Year's supply of electrical fittings to the Cork 
Electric Tramways and Lighting Co. Bee “Official Notices” to-day. 


Six шы 


Dartford.—May 24th. Lancashire boiler, piping, one 
200. Kw. steam dynamo, traction battery and reversible booster, 
main switchboards, &., for the U. D. C. light railways. See Official 
Notices” to-day. 


Dublin.—May 15th. 'The Dublin Port and Docks Board 

‚ is prepared to receive tenders for an electric generating station. 

Apply to Mr. Jobn P. Griffith, M.Inst.C.E., East Wall, Dublin, for 
specifications &c., (deposit £5). 


Edinburgh.—May 8th. Water-tube boilers for the elec- 
tricity works. See “ Official Notices” April 14th. - 


France.— May 14th. Tenders are being invited until 
May 14th, by the municipal authorities of Dax (Landes) for the 
concession for the electric lighting-of the town during a period of 
85 years. Tenders are to be sent to La Mairie de Dax (Landes), 
whence particulars can be obtained. 


France.— May 15th. The Governor General of French 
West Africa, at Dakar (Senegal), is inviting tenders for the establish- 
ment of a central electricity station in the town, and for the 
construction of an electric tramway. 


Heywood.—May 17th. Lancashire boiler, two 200-Kw. 
steam dynamos, traction switchboard and feeders, and other plant 
for electricity works extensions. See ‘‘ Official Notices to-day. 


Islington.—May 24th. Coal bunkers for the electricity 


worke. See “ Official Notices ” to-day. 
Keighley.—May 20th.  Superheaters. See “ Official 
Notices ” to-day. 


Kettering.—May 29th. Nernst lamps, posts, &c., for 
street lighting. See "oficial Notices " to-day. 


Leigh. Mechanical stoker for a Babcock boiler. See 
* Official Notices " to-day. - 


` 


Leith.—May 17th. Coal elevating and conveying plant, 
and boiler-house auxiliary plant. See Official Notices” to-day. 


London.—May 16th. The L.O.C. invites tenders for 
the erection and maintenance, for a period of 10 years, of a battery 
of 280 accumulator cells, having capacities of 645 ampere-hours at a 
8-hour discharge rate, and of 450 ampere-hours at а l-hour dis- 
charge rate. See Official Notices April 21st. 


Rosario.—July 81st. The Review of the River Plate 


says that one of the alterations in the new electric tramways 


specification affects the date for sending in tenders, which is now to be 
J July 31st. 


Sunderland. — May 24th. 
“ Official Notices " to-day. 


Tramway stores, See 


'Warrington.—May 13th. Condensiug ENT for the 
electricity works. See “ Official Notices" April 28th. 


OLOSED. 


Aberdeen.—There were 24 tenders submitted to the 
Electric Lighting Committee for condensing -plant for the Dee 
Village Works, and that of Messrs. W. Н. Bailey & Co. (£1,036), 
ів recommended for acceptance. 


Aston Manor.—The following ia а list of the tenders 
submitted for the electrification of the Corporation tramways, 
under Contract No. 6 (Mr. Robert Green, Assoc. M. Inst. C. E., 
Engineer) :— 

Net &mount of tender 


after deducting the 
value of old materials. 


Geo. Trentham 1 tie vs eo. coe £51,236 8 9 


Dick, ew & Co., Ltd. vs te 85 „ 61,839 1 10 
Geo. L oe А ee oe eo oe ee 912 6 
J. G. White & Co. oe oe ee ee eo 52,857 15 9 
Underwood & Bros. vd " S oc... 68,887 7 6 
Griftiths & Co., Ltd. * 54,078 9 6 
Graham & Sons. 54,162 0 0 
Krauss & Sons. T sk T V» .. 56,552 5 0 
John White, jun... x T sx EN .. 59,112 7 7 
Geo. Holloway vd EM ss be .. 61.572 5 0 
Blackwell & Co., Ltd. ee ee ee Й ee 61,185 13 0 


Bolton.—The T.C. has mr the following tenders 
in connection with the Electricity Works :— 
Messrs. Musgrave & Son, cooling towers. 


British Insulated & Helsby Cables, Ltd., cables for one year. 
Mr. R. W. Kenyon, wood casings for one year. 


Derby.—The E.L. Committee of the T.C. has accepted 
the following tenders :— 
St. Helens Cable Co., Ltd., 

bitumen cable, £4 89. 
Messrs. S. R. Turner & Co., Ltd., lathe and pillar drilling machine. 


Messrs. C. A. Parsons & Co., Ltd., steam turbine, £3,950 
British Thomson-Houston Co., Ltd., switohboard extension, £287. 


Eccles.—The T.C. has accepted the tender of the 
Langdon-Davies Motor Co., Ltd., for the supply of standard 


Warrington, feeder cables, £861, and distributing 


motors for hiring-out purposes during the ensuing year. 


Glasgow.—The Sub-Committee on Stores of the Tram- 
ways Committee of the T.O. have recommended for acceptance the 
following among other offers :— 


India- rubber gloves, India-Rubber, Gutta-Percha & Telegraph Works Co. 
Points, &o., for permanent way, Hadfield's Steel Foundry Co., Ltd. 


The Clyde Navigation Trustees have remitted the tenders 
for the generating plant, for the Electric Power Station 
at Clydebank Dock, to their electrical engineer for report, after 
which the tenders will come before the Works Committee, who 
have been instructed to accept the lowest satisfactory tender. 


Halifax.—The Electricity Committee has accepted the 
tender of the Electric Construction Co., Ltd., for a balancer and 


| switchboard, at £355. 


Keighley.—The Electricity Committee of the T.C. has 
accepted the tender of the Рһопіх Dynamo Oo., Ltd., of Bradford, 
for the supply of a 300-xw. engine and dynamo (engine by Messrs. 
Browett, Lindley & Co.), at £1,420. 


London.—The Metropolitan Asylums Board on Saturday 
accepted the tender of Messrs. J. W. Gray & Son, for the installa- 
tion of a system of electric fire alarms and telephones at the Gore 
Farm (Upper) Hospital (£670). Five out of six selected firms 
tendered. The tenders submitted were as follows :— 


J. W. Gray & Son (accepted) "T £670 
Private Wire & Telephone Installation Co., Ltd. .. 691 
Julius Sax & Co., Ltd, và ee 744 
New Systein Private Telephone Co. Lid. - ee 775 
Wenham & Waters, Ltd. re ee ee 889 


The estimate of the rm was 2600. 
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FORTHCOMING EVENTS. 


Monday, Mav sth.— At 5 p.m. Royal Institution, Annual General Meeting. 
IM E. (Graduates). Mr. A. B. Scorer, on Design and Constraction 
of Horizontal Engines." 
Tuesday, May 9th. At 8 p.m. I. E. E. (Glaegow). Annual General Meeting. 
Paper by Mr. P. D. Ionides, on A. C. Motors in Industrial Service.“ 
Meünreday, May 10th.—At 7.30 p.m. I. E. E. (Birmingham). Annual General 
eeting. | 
At 7.30 p m. Association of Fngineers-in-Charge. Annual Meeting. 
Thursday, May 11th.—At 5 pm. Royal Institution. Prof. Bir James Dewar, 
on Flame (Lecture II.). 
At 8pm. I. E. E. at Society of Arts. Mr. H. Laws Webb, on Tele- 
phone Traffic.” 
Friday, May 12th.—-At9 p.m. Royal Institution. Prof. Ernest F. Nichols, of 
Columbia University, N.Y., on The Pressure Due to Radiation.“ 
At 8 p.m. Phvsical Society. (1) “А Simple Method of Determining 
the Radiation Constant: Suitable for Laboratory Experiment,“ by 
Dr. A. D. Denning. (2) "A Bolomcter for the Absolute Measure- 
ment of Radiation," by Prof. Н. L.Callendar. (8) The Resistance 
of a Conductor the Measure of the Current Flowing Through it," 
by Mr. W. A. Price. 
Saturday, Мау 13:h.—Junior Institution of Engineers. Visit to the Dorking 
er Gas and Electricity Works. Train leaves Cannon Street at 
1.39 p.m. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


TRR following orders have been issued for next week :— 


Monday, May Rtb.—'* A" Company. Drill Order Parade at 7 p.m. Technical 
Instruction, 8 p.m 


Tuesday, May gin.— B” Company. Instructional Drill, 7 p.m. Technical 


Instruction, 8 p.m. Medica] Inspection for Recruits and Special Service 
Bection, 7 p.m. 

Wednesday, May 10th.—Adjutant's Drill at Millbank Barracks. Parade at 
Headquarters, 7 p.m. Drill order. 

Thursday, May 115.—“* С" Company. Technical Instruction, 6 p.m. Company 
nim Parade at Headquarters, 7.45 p.m. Rifles and side arma. Plain 
clothes. 

Friday, May 12th. —''D" Company. Recruits’ Drill, 6 p.m. Drill Order Parade 
for whole of Company, 7 p.m. "Technical Instruction afterwards. 

Saturday, May 18tb.— Route March. Parade at Headquarters, 4.80 p.m., vide 


May Regimental Orders. 
Witritp С. Огмвт„к, Captain К.Е, 
| For O. C. E. E. R. E. (V.) 


NOTES. 


Superheating and Engine Economy.—lIn his articles 


on euperheating in the Engineering Magazine, Mr. R. M. Neilson 
states what appear to be correct views ав to the effects of euperbeat 
and tho reasons for its economy. He realises that it diminishes 
that exchange of heat which has proved so detrimental to economy 
in all steam engines. Leakage occurs mainly in the form of water, 
and since steam does not leak much as steam, both cylinder con- 
депвабіоп and leakage are cured by superheatiog. Mr. Neilson 
realises also that the increased efficiency of the steam turbine with 
superheated steam is due chiefly t^ the avoidance of fluid friction. 
With this we can agree. It is claimed by some that superheated 
steam is economical because it occupies a larger volume, weight for 
weight, than cooler steam. This is an error that Mr. Neilson seems 
disposed to counter, but he is not very strong in his denial of the 
fallacy. Superbeated steam contains a maximum of heat per pound, 
bot saturated steam contains more heat per unit volame, and though 
there may be slight thermodynamic gain with superheat, this can 
only be secured when euperheat extends to and beyond the cut off 
point. Mr. Neileon, however, points out that the expansion curva 
of superheated steam bas a rapid drop. He advocates compound 
engines for superbeated steam, with an iotermediate rehenter. 
 Two-stage superheating bas certainly a practical excuse for its 
existence, for the engine may not be of a type to work well with 
superheat so high in the first cylinder as will ensure any of it 
remaining to the second cylinder. As regard superheated jackets, 
they are advised for the first cylinder of a compound engine if the 
engine will not bear sufficient temperature of steam alone, but the 
jacketing of the second cylinder has, it is said, no excuse. 

An example of a rehester is shown in which overheated steam 
travelling to the first cylinder is toned down by meeting the exhaust 
of the first cylinder. This practice is open to certain objections, 
and it would seem to be sounder practice simply to heat the first 
cylinder steam to the required temperature and to use separate 
steam through the reheater back to the boiler. From figures col- 
lected by the author a table is made up showing the results of а 
number of tests made here and elsewhere in Europe and America 
with euperheat varying from 13 to 440°. The greatest 
economy appears with a superheat of 225°. It is 36 4 per cent.‘or 
017 per cent. per degree of superheat. The figures are for economy 
in steam, not fael. 

We quite fail to follow Mr. Neileon when he says that in 
most cares where a flue-flred superheater is employed, the 
waste gases cannot afterwards be used to heat а feed-heater. 
He modifies this statement to some degree in a following para- 
grapb, but we think he does eo with the idea in his mind of 
endeavouring to do too much with a boiler. As regards 
tbe life of superheaters, the author can tell us nothing very 
definite, though he admits that a well-designed superheater should 
last as lung аз а boiler. He does not, however, furnish any guide to 
what may be considered a well-designed superheater. The only 
rational way of controlling superheat temperature is to use heavy 
tubes 85 that the metal wil] not quickly acquire the temperature of the 
gas, and to employ a system of heated water control pipes. Both 
there means imply considerably enhanced first cost, but they will 


add indefinitely to the life of the superheater, and will enable a 
higher mean tem»erature of superheat to be secured without 
exceeding a safe minimum, whilst also safeguarding the engine 
from disaster. 

The author, in discussing steam pipes, sta“es that the same pipe 
will convey at least as much power, measured at the engine, with 
the same loss of pressure when passing superheated as when passi 
saturated steam; though the former may have the greater bulk, the 
friction is lees, and the engine uses less. We should say generally 
that this statement errs on the side of moderation. 

The author expresses no opinion as to the best degree of super- 
heat. On this point it may be said that at present a temperature of 
500° F. at the engine seems enough. We would not say that 
a greater temperature is not possible, or even easily practi- 
cable, but, as in all praotical work, the extremes of the curves 
of performance that may be plotted out, will often be more 
than counter-balanced by other opposing factors It ie the 
first hundred degrees of superheat that tells: the economy increases 
at a constantly decreasing rate, and it is never worth while to 


attempt to extract the last fraction possible. 


The Canadian Niagara Falls Development.—On 
Saturday last Lord Grey, the Governor-General of Canada, inspected 
the work of the Electrical Development Oo. of Ontario. This com- 

any is to develop 25,000 up. for transmission to Toronto, 

amilton, and the principal towns and cities of Ontario within a 
radius of 100 miles of Nisgara. 

Our correspondent at Niagara, Mr. Orrin E. Dunlap, writes :— 

* The nineteenth annual report of the Commissioners of Victoria 
Park, on the Canadian side at Niagara Falls, isan interesting document 
in ite relation to the development of electrical power. It isin Victoria 
Park that the greatest electrical development in tbe world is now 
in progress, and it is clear from what the Commissioners say that 
there is money in the development for the Provinoe of Ontario, if 
not as yet for the three great companies that have there undertaken 
the development of the power of the Horseshoe Fall. According 
to the report the Canadian Niagara Power Oo. up to December 


Wheel-pit for power station of 125,000 H P., 416 ft. long x 144 ft. deep; 
Main tailrace tunnel, 1,985 ft. long x 26 ít. high; Subsidiary tailrace 
tunnels, 650 ft. long; Power station 600 ft. long, containing eleven 
generators of 13,500 n.r. each, 


ELECTBICAL DEVELOPMENT Co., OF ONTARIO, Ln. 


91st, 1904, had paid the Commissioners the sum of $224,577°78 for 
its rights, and up to this time it had only 30,000 developed н.р. 
The Ontario Power Co. had paid the Commissioners $110,000, and 
it will be some months ere it has a single horse-power developed in its 
station. The Electrical Development Co., of Ontario, Ltd., bas paid 
$30,000, and it also will be some months before it will have any power 
for sale. Oombined, these sums mike $364,577.78. But the Com- 
missioners have other sources of revenue, the photcgraphic and other 
privileges having paid in $103,700, while the electric railway through 
the park bstween the Falls and Queenston bas contributed $132,500. 
The grand total of these amounts is $620,777.78, which certainly 
must be considered a very respectable sum to be developed by a free 
park. The report states that the annual revenue now assured to the 


. park from the various franchises ie $84,200, which, owing to the 
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demand for electrical energy, is very likely to be increased to over 
$200,000 annually within the next five years. 

“Oa the question of future franchises and the future develop- 
ment of power, the Commissioners have this to say :—' Seeing that 
three franchises have already been granted for the withdrawal of 
water from the Niagara River for the devel: pment of approximately 
$75,000 . H., and a farther franchise for 100,C00 m P., to be drawn 
from tbe Chippawa River, making an aggregate devel pment 
already authorised of possibly 475,000 E. p., it rests with the Govern- 
ment to decide whether, as a matter of public policy, any further 
concersions shall be granted at the present time.’ The points to be 
considered are then enumerated.” 


Electric Railway Prize Competition.—Tbe prize 
competition opened by the Berlin Technical High School for 1905 6 
relates to the submiesion of schemes for the solution of the problem 
of introducing electric traction on the Berlin metropolitan railway. 
One of tte projects already sent iu emanates from the department 
for mechanical engineering. It submits that by conversion to 
electric traction the speed on the railway could be increased to 
sbout 20 miles au hour if an average speed of 234 miles an hour 
were maintained between the stations, and the average duration of 
the stoppages did not exceed 20 seconds. By this means the com- 

journey would be accomplished in 91 minutes, instead of 
$1 minutes, as at the present time. The scheme proposes that the 
trains should be composed of motor-cars and trailers similar to those 
used on the line between Groselichterfeld-O3t and the Potsdam 
circle railway etation, and that the maximum speed capable of being 
attained sbould range from 31 to 37 miles an hour. The trains in 
normal service are to be formed of two motor-cars and two trailers, 
while on days of heavy traffic and on Sundays, eight cars would 
constitute a train. The scheme suggests the employment of an 
overhead conductor with alternating current at 6,000 volte and 
return by the track rails. 


Incorporated Municipal Electrical Association.— 
A circular has b:en issued by this Association to central station 
assistants in municipal employ as follows :—'' It is felt that Associate 
Members and Associates are at some disadvantage as compared with 
Members in regard to attendance at the annual convention, it being 
impossible for an assistant to be absent at the same time as his chief. 
The Council being desirous of removing this difficulty and of 
enlarging the scope of the Association, has under consideration a 
scheme for holding either a second convention, or quarterly 
provincial meetings each year, specially for tbose who are 
at present prevented from attending the annual gathering. Before, 
however, coming to any decision in the matter, the Council is 
desirous of ascertaining the opinions of those concerned, and 
particularly as to what extent they will support it, and therefore 
asks that the attached form may be filled in and returned to the 
secretary as soon ав posible. Whether the scheme can be carried 
to a successful issue or not will depend almost entirely upon what 
proportion of those now eligible for associate-membership or 
associateship make application to join, in view of the proposed 
extension of the scope of the Association. The matter is therefore 
practically in the hands of those in whose interests the scheme is 
promulgated.” The form sets out a number of questicns asking 
whether the recipients are prepared to support the movement, 
and to pledge themselves to attend the meetings, and where the 
additional conventions should be held. 


Cheap Power in Canada.—In a letter to the Times, Mr. 
J. d. Colmer says: Tbe question of cheap power is attracting much 
attention all over Canada, and the utilisation of the numerous water 
powers to be found in every province, for the generation of elec- 
trical power at a moderate price, is bound to give an enormous 
impetus to the development of the manufacturing and other 
industries of the Dominion and of local transportation facilities 
within the next few years.” ` 


Spectrum of the Electric Arc.—MM. de Kowaleki and 
Joye (Comptes Rendus, A 17tb) find that the spectrum of the 
electric arc near the cathode shows the presence of metallic vapours, 
due to its high temperature. 


Accident at Rochdale.— On Wednesday a serious 
explosion occurred in Drake Street, Rochdale, by which an 
electrician named Daniel Lawton, of 4, Nelson Btreet, was badly 
injured. He proceeded to the rectional electric supply box in Drake 
Street to do some repairs; on opening the door of the box, there 
was a loud report, and a flame burst forth. Lawton was struck on 
the face, and hurled with great force into the middle of the road. 
Serious injuries to his head necessitated his removal to the infirmary. 
He was also badly burnt about the face. 


Appointments Vacant.— Johannesburg Council is in- 
viting applications for the positions of general mansger of the tram- 
way, lighting and power undertakings (£2,000), and of station 
engineer (£1,000) ; а clerk is required at Wrexbam Electricity Works; 
improver for Coventry Electricity Works (450). See our “Official 
Notices” to-day. 


Bogus Claim.—Sentence.—At the Mansion House on 
Monday, Joha Smith was sentenced to six months’ imprisonment 
for attemptiog to obtain £13 by false pretences from Mesers. Dick, 
Kerr & Co., Ltd., who are constructing the tramways between 
Edmonton and Tottenham. Prisoner alleged that an accident had 
occurred to his pony and cart, but the story was found to be untrue. 
Prisoner had already received two sums of £14 and one of £15 from 
the Ocean Accident and Guarantee Corporation in respect of other 
claims. He lives in the same house as is occupied by a number of 
other persons who had made claims. 


Institution Notes.—Rovar Instirution.—The annual 
meeting of members was held on Monday afternoon, the Duke of 
Northumberland, K.G., president, in the chair. The annual report 
for the year 1904, showed that 71 new members were elected; and 
63 lectures and 19 evening discourses were delivered. The 
following gentlemen were unanimously elected as officers for the 
ensuing year :— 

President—The Duke of Northumberland, 

Treasurer—fir James Crichton-Browne. 

Secretary—Sir William Crookes. 

Mrnagers— Sir William de W. Abney, the Rt. Hon. Lord Alverstone, Henry E. 
Armstrong, Erq., Shelford Bidwell, Esq.. Sir Alexander Binnie, the Hon. Sir 
Henry Burton Buckley, the Right Hon. Charles Scott Dickson, Francis Elgar, 
Esq.. Maures Horner, Esq., Dr. Ludwig Mond, Sir Andrew Noble, Bart., the 
Rt. Hon. the Earl of Rosse, Sir Thomas Henry Sanderson, Alexander Siemens, 
к and Silvanus P. Thompson, Esq. 

isitors—Dr. William Arthnr Brailey, Dr. John Mitchell Bruce, Sir John 


` George Craggs, Dr. James Mackenzie David on, Francis Fox, Esg, Robert 


Kaye Gray, Efq.. Lord Greenock, Charles Edward Groves, E*q., A. Kirkman 
Loyd, Esq, M P., Sir Philip Magnus, Carl E. Melchers, E:q., Emile R. 
Merton, Esq., George Johnstone Stoney, Esq., John Jewell Vezey, Esq., and 
George Philip Willoughby, Esq. d 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELnmBOTBRICAL REvinw posted as to their movements. | 


Central Station Engineers —А a meeting of the 
Swindon T.C., held on April 17th, it was resolved that the post of 
shift engineer at the power station be abolished, and that the pre- 
sent shift engineer, Mr. F. V. Jonpax, be appointed station engi- 
neer at a salary of £104 per annum. 

Since the resignation of the Waipori Falls Electric Power Co.'s 
chief electrical engineer, Mr. E. E. Stanx, Mr. WILLIAMS, the 
engineer-in-charge, has been carrying on the works. Іо view of his 
increased responsibility, and the satisfactory progress made in the 
laying down of the plant, the Dunedin T.C., which has now taken 
over the project, bas increased his salary. 

Mr. W. К. WRIGBT, electrical engineer to the Wellington Cor- 
poration, booked a passage for London by the вв. Corinthic, which 
wes to leave Wellington on April 27th last. 

Tbe Derby E.L. Committee has recommended the T.C. to in- 
crease the salary of Mr. T. P. WirMSHUBST, electrical engineer, from 
£500 to £550 per annum, with a further increase of £50 next year. 

Mr. W. A. CHAMEN, late chief lighting engineer to the Corpora- 
tion of Glasgow, was entertained to a complimentary dinner at tke 
Grosvenor Restaurant, Glasgow, on Thursday evening last week. 

The employé: of the Hove Electricity Works had a Go-as-you- 
please" race last Saturday instead of their usual Walk." The 
distance covered was 164 miles. Mr. H. HABPER took the prize as 
first man home, he having finished in 2 bours 9 minutes 50 seconds, 
8 minutes in advance of the next arrival. 


Tramway Officials—Mr. DALRYMPLE, manager cf the 
Glasgow Corporation Tramways, leaves Liverpool by the Campania 
on May 20 h for New York en route to Chicago, where he is to give 
the benefit of his professional knowledge towards the muni:ipaltsing 
of the tramway system of that city. Mr. Dalrymple will spend 
& month in Chicago, where he will be the guest of Mayor Dunne, on 
whose invitation he was granted leave of absence by the T.C. of 
Glasgow. 


General.—The New York Electrical Review says that 
Prof. WILHELM OsTWALD, of tbe University of Leipsic, has been 
invited by Harvard University to serve as lecturer during the firs’ 
half of the coming academic year. This is under the arrangement 
foran exchange of professors which has recently been agreed upon 
by Harvard University and the German Government. 

Mr. P. BAEEB, superintendent of maintenance, Glasgow Corpora- 
tion Telephone Department, has been yranted an increase of salary, 
raising it to £156 per annum. | 

Mr. PaA1Bick G. O'Hara, A. M. I. E. E., having succeesfally com- 
pleted his work in connection with the Kolar Gold Fields Elec- 
tricity Bupply, Mysore State, Southern India, arrived in London 
on board the R. M. S. P. and O. Persia on Saturday, April 22nd. 

Mr. ABNOLD B. GRIDLEY, having accepted an important position 
on the staff of the Newcastle-upon-Tyne Electric Supply Co., Ltd., 
bas severed his connection with the B.E.T. Co., Ltd., with whom 
he has been for the past four years as secretary of some of its asso- 
ciated electric supply and traction ccmpanies. On Friday last Mr. 
Gridley was presented with a canteen of plate and cutlery by come 
of the directors and staff. The presentation was made by Mr. 
Garcke, the managing director of the B.E.T. Co. 

Mr. Puya BAEDISENIE has been appointed Director-Général of 
Posts and Telegraphs of Siam. 

A quiet wedding was recently solemnised at St. Mary's Church, 
Johannesburg, when Mr. ALFRED SIMS, electrician of the Ferreira 
Mine, was married to Miss Elizabeth Gereden, of Australia. 

The Times eays that Mr. Мавсом is to virit Clifton, Bristol, on 
his return from America, to unveil the tablet which the Clifton 
Improvement Committee are about to affix on No. 3, Rodney Place, 
for some time the residence of Sir Humphry Davy. 


Obituary.—The death is announced of Mr. JOHN SPENCER 
155 the firm of John Spencer & Sons, steel- makers, Newburn-on 
ө. i : 
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NEW COMPANIES REGISTERED.. 


British Electrical Device Co., Ltd. (84.321).—This company 


was registered on April 19th, with a capital of £500 in £1 shares, to carry оп the 
business of manufacturers of and dealers in electrical, hydraulic, pneumatio and 
steam engines, dynamos, switchboards, switches, pumps, motors, boilers, 
batteries, cables, wires, telegraph and ори instruments, &c. The first 
subscribers (each with one share) are:—W. B. Hardy, 64, Victoria Streety S. W., 
gentleman; P. J. Bircher, 64, Victoria Street, S. W., electrical engineer; E. M. 
Harwar, 5, York Buildings, Adelphi, W.C., journalist ; P. Collins, 61, Kilmorie 
Road, Forest Hill, S.E., publisher; J. 8. Rowlatt, 89, Highgate Road, N.W. 
clerk; E. A. Sanderson, 38, Fordel Road, Catford, 8.E., accountant; and W. 
Webb, 93, Cathcart Hill. N., clerk. No initial public issue, Registered without 
articles of association. 


Security Elevator Safety Co., Ltd. (84 363).—This company 
was registered on April 2Uth, with a capital of £10,000 in £1 shares, to carry on 
in the United Kingdom or elsewhere the business of manufacturers and in- 
structors of and dealers in apparatus, machinery and appliances of all kinds 
used in connection with elevators, lifts, hoists or hoisting or lowering machinery, 
whether worked by hand, mechanical, hydraulic or electric power, hydraulic, 
electrical, mechanical, and general engineers and contractors, electricians, 
suppliers of electricity, éc. The first subscribers (each with one share) are :— 
Н. W. James, 106, Pepys Road, Brockley, B. E., accountant; Н. J. Bellow, 848, 
Bensham Lane, Thornton Heath, electrician; H. C. Gray, 8, Wardo Avenue, 
Fulham, book-keeper; Е. Earby, 9, Eimington Road, Camberwell, clerk; 
H. Balcher, 19, Tintagel Crescent, East Dulwich, cashier; H. J. Holloway, 26, 
Porchester Road, W., stenographer; and G. H. Wilson, 12, Macroom Road, 
Paddington, stenographer. No initial public issue. The number of directors 
is not to be less than two nor more than five; the first аге W. D. Baldwin, 
C. Clarke, J. Cruickshank, D. W. R. Green, and R. Н. Thorpe; qualitication, 
£100; remuneration as fixed by the companf. 


United Electrical Construction Syndicate, Ltd. (84.369).— 
This company was registered on April 20th, with a oapital of £10,000 in £1 
shares, to establish companies and associations for the prosecution or execu- 
tion of electrical and other undertakings, works and enterprises in the United 
Kingdom or elsewhere, and to carry on the business of electricians, electrical 
engineers, founders, india-rubber manufacturers, company promoters, finan- 
ciers, kc. The first subcribers (each with one share) are :—J. E. Percival, 59, 
Elms Road, Clapham Common, S.W., accountant; G. W. Drake, Ashleigh,” 
Bush Hill Park, Middlesex, articled clerk; G. W. Н. Pidcock, 74, Fitzjohns 
Avenue, Hampstead, N.W., articled clerk; F. W. Barnes, 127, Capworth Street, 
Leyton, clerk ; A. Champion, 36, Lucas Road, Penge, clerk; G. Cruickshank, 
120, Ivydale Road, Nunhead, S. E., clerk; and G. E. T. Stebbing, 190, Narborne 
Avenue, Clapham Park, B. W., law clerk. No initial publie issue. The number 
of directors 18 not to be less than three nor more than seven ; the subscribers are 
to appoint the first ; qualification, two shares; remuneration, £500 per annum, 
divisible. 


Projects, Ltd. (84,414).—This company was registered on 
April 28th, with a capital of £2,000 in £1 shares, to apply for provisional orders 
or bills for the construction of light railways and other railway or tramway 
projects, electric light generating and power stations, telegraphs, telephones, 
or otber means of communication, to develop and turn to account the same, 
and to carry on the business of contractors, landowners, bankers, capitalists, 
financiers, concessionaires, carriers, suppliers of electricity, engineers, &c. 
The first subscribers (each with one share) &re:—T. Scott, 8, London, 
Wal Buildings, E.C., engineer; R. H. Pearson, 20, Moorgate Street, E.C., 
engineer; P. H. Russell, Tramore, Bisbopsthorpe Road, Sydenham, 8.E., 
gentleman; Н. L. Godden, 20, Moorgate Street, E.O., civil engineer; T. С 
Ashcroft, 78, Cheapside, E.C., clerk; W. Е, Porter, 74, Cheapside, E.C., clerk 
and R, Grimwood, 74, Cheapside, E.C., clerk. 
Registered without articles of association, 


No initial public issue, 


* 


OFFICIAL. RETURNS OF ELECTBRIOAL 
COMPANIES. 


Hove Electiic Lighting Co., Ltd. (36,142).—This company's 
annual return was filed on April 5th, when 15,000 shares had been taken up out 
of a nominal capital of £100,000 in 20,000 shares of £5 each; £5 per share has 
been called ор on 13,000 and £3 per share on 2,000 shares, and 4 71, 882 has been 
received, including £892 paid in advance of calle. Mortgages and charges, 
£44,600. 


Mann, Egerton & Co., Ltd., electricians, Norwich, Lowestoft 
and Ipswich (88,780).—A trust deed, dated April Ist, 1905, to secure £10,000 
debentures, bas becn registered. Property charged: Freehold and leasehold 
properties in Norwich, Ipswich, and the company's undertaking end property, 
present and future, including uncalled capital, Trustees: G. F. Buxton, J.P., 
Dunstall Hall, Norfolk; and J. J. D. Paul, Eaton Grove, Norwich. Issue, on 
April lst, of £2,500, and, on April 8rd, of £1,000 debentures, part of above- 
mentioned series, charged on the same property. Trustees: As above. 


Cambridge Electric Supply Co., Ltd. (36,457).—A memo- 


randum of satisfaction in full of a debenture or charge, dated January 1st, 1904, 
securing not more than £20,000, has been filed. 


Howard Conduit Co., Ltd. (69,270).— This company's annual 
return was filed on April 13th, when 1,007 ordinary and 1,000 deferred shares had 
been taken up out of a nominal capital of £20,000 in 19,000 ordinary and 1,000 
deferred shares of EI each. £] per share has been called up and paid on 7 
shares, and the remaininy 3,000 are considered as fully paid. No mortgages or 
charges. 


Chelsea Electricity Supply Co., Ltd. (20,468).— This com- 

ny's annual return was filed on April 8rd, when 44,436 ordinary, 6,000 pre- 
erence, and 500 founders’ shares had been taken up out of & nominal capital of 
£400,500 in 74.000 ordinary and 6,000 preference shares of £5 each, and 500 
founders’ shares of EI each. £5 per share has been called up on 87,770 ordinary 
and 6,000 preference, and £218,850 has been received. £33,630 is considered as 
paid on 6,666 ordinary and 500 founders’ shares. Mortgages and charges: 
£175,000 debenture stock and £800 '' buildings." : 


Charing Cross, West End and City Electricity Supply Co., 
Ltd. (29,122).—This company's annual return was filed on March 27th, when 
£0,000 preference. 80,000 ordinary, 80,000 City Undertaking” preference, and 
10,000 ** City Undertaking’ ordinary shares bad bien taken up out o! a nominal 
capital of £2,100,000 in 130,000 preference, 180,000 ordinary, 80,000 *' City Under- 
taking preference, and 80,000 *' City Undertsking"" ordinary shares of £5 each. 
26 per share bas been called up on 80,00 preference, 80.000 ordinary, and 80,000 
“City Undertaking " preference shares, and £1,200,000 has been received. 
70, " City Undertaking’ ordinary are considered as fully paid. Mortgages 
and charges: £400,000 4 per cent. debenture stock and 4400, 000 6 per cent. City 
Undertaking ” bonds. 


C. & A. Musker (1901), Ltd., electrical and general engineers, 
Liverpool (70,673).—A memorandum of satisfaction in full of debentures, dated 
July 9th, 1901, securing £20,000, has been filed. 


: Wycombe ( Borough) Electrice Light and Power Co., Ltd. 
(68,183).—Particulars of a series of debentures, created by resolutions of April 
6th, 1-99, April 21st, 1902, and April 8th, 1904, securing an-amount not éxoeeding 
the company’s subscr bed capital for the time being, and having the benefit of 
а trust cecd, dated April 16th, 1902 (supplemental to & trust deed dated April 
27th, 1899), have been filed pursuant to Sec. 14 (4) of the Companies’ Aot, 1900. 
Property charged: The lands, buildings, machinery, works, plant, effeots, under- 
taking and property of the company, including uncalled capital. Trustees: 
W. B. Hopkins, Club House, Surrey Street, W.C.; and F. E. Gripper, Broad 
Sanctury Chambers, Westminster. 


Electrolytic Alkali Co., Ltd., Middlewich (64,360).—Issue, on 
April 18th, of £3,150 debentures, of series created July 9th, 1904, to secure 
£50,000, charged on the company's undertaking and property, including uncalled 
capital. Trustees: Liverpool Mortgage Insurance Co., Ltd., 6, Castle Street, 
Liverpool. Previously issued of same series: £17,500. 


Ackroyd & Best, Ltd., lamp manufacturers, Morley (54,600).— 
Issue, cn Ap il 5th, of 21,550 debentures, part of series created March Srd, 1904 
to secure £15,000, charged on the сорарга undertaking and property, present 
and future, including uncalled capital. ustees : C. Т, Naylor, Dean House, 
Kilmeston, Alresford, Hants; and J. L. Humble, Treelands, Bi:kenshaw. Pre- 
viously issued of same series: 41, 850. 


South Metropolitan Electric Light and Power Co., Ltd. 
(47,875).—Issue, on April 18th, of £15,000 debentures, part of series created July 
8rd, 1960, and May 16th, 1904, to secure not more than the paid up capital for 
the time being. Property charged: The company’s undertaking and property, 
present and future, including uncalled capital. he debentures are issued to- 
the trustees as further security for debenture stock covered by trust deeds of 
August 3rd, 1900, and June 8rd, 1904. Trustees: Н. R. Beeton, 16, Austin 
Friars, E. C.; and W. R. Davies, 10, Moorgate Street, E.C. Previously issued of 
same series: £173,292. 


Eastern Telegraph Co., Ltd. (6. 338).— A mortgage or charge, 
dated April 5th, 1905, to secure £10,000 debenture stock, ranking pari passu with 
previous issues amounting to £1,897,704, bas been registered. Property ob d 
The company's undertaking and revenue. Holder: F. R. de Levantó, 141, 
Street, Peckham, 8.E. 


^ CITY NOTES. 


Wu gather from the financial Press that a 
Johnson- meeting of the shareholders of the above was 
Lundell Elettric held last Friday at the company’s new works 
Traction in Southall. A copy of the report of the 
Co., Ltd. directors has aleo been published, from which 
| it appears that the company is now, for the first 
time in its existence, in possession of works of its own. These 
works, it is true, are on a very moderate scale fora company having 
an authorised capital of £300,000, the total outlay on the factory, 
including erection, equipment and cost of freehold ground amount- 
ing to less than £10,000, of which the cost of the ground alone was - 
£1,000. f 
When the company was first formed, we commented favourably 
on its prospects, and, had it been properly managed, it would at 
the present time be in a better position then it is. We must, 
however, point out that, at the time of our first notice, we wer 
credibly informed that the company had practically sold the 
Foreign patents for almost as much as was paid for them to the 
vendors. Whether we were misinformed, or whether the negotia- 
tions have fallen through owing to unforeseen circumstances, we do 
not know, but the fact remains that the Foreign patents have not 
yet been sold, and there is very little, indeed, to show for the fou 
years during which the company has been in existence. | 

The chief properties of the original company were the Lundell 
split-pole dynamo, from which very great things were expected, a 
system of regenerative control which appeared to possess novel 
features, and also a surface contact system, and other items to 
which no one attached much importance. The split-pole dynamo 
has been successful, we believe, in those places iu which it has been 
installed, and was at the time of the formation of the company a 
marked step in advance of anything that bad been previously done. 
There are, of course, other sparkless dynamos on the market now, 
and unless the Johnson-Lundell machine can bs produced at a 
cheaper cost than its rivals the patents bave very little, if any, 
value at all. Probably if the company had been able to manufac- 
ture its own dynamos instead of being dependent upon one firm to 
which the sole licence was granted, and whose works were not at the 
time equipped for the manufacture of large machines, things might 
have gone differently. 

As regards the regenerative system of contro), this it appears waa 
іп а very nebulous condition at the time the patents were sold, and 
& very considerable amount of money has been expended in experi- 
menting and perfecting the details. This expense, it seems to us, 
should be borne by the vendors. We gather from the report that 
the system is now ready to be put on the market on commercial lines. 
We are given to understand that on the Johnson-Lundell system 
there is no need for the driver of a car to handle the brake at all, 
and that the mere operation of the controller handle starts the cara, 
slows it down by regenerative action, and finally brings it to rest 
by automatically applying a mechanical brake. As the brakes are 
always оп whenino current is passing to or from the line, it follows 
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that in the event of the trolley leaving the line, the car would be 
automatically brought to rest. This is a very valuable feature. 

The meeting called last week was principally with the object of 
agreeing to a proposal made by Messrs. J. H. Holmes & Co., who are 
part promoters of the scheme. This firm have already lent £10,000 
tothe company to assist in bringing the traction apparatus to a 
commercial stage and to preserve the patents. They have now 
proposed to make a free gift of this £10,000 to the company, and 
also to assign the whole of their shares and surrender all their rights 
against the company for the benefit of those shareholders who took 
up capital of the company owing to their connection with it. The 
face value of the shares held by them amounts to almost £45,000. 

There hag been a proposal on the part of some of the share- 
holders to take action against the promoters in order to recover 
their money, on tho ground of misrepresentation. We gather from the 
report that the present directors have taken counsel's opinion on 
the matter, and are advised that proceedings could not be suocess- 
fully maintained against the promoters. 

For our own part we feel sure that Messrs. J. H. Holmes & Co. 
are as disappointed as anyone at the non-suocess of the company, 
and that any suggestion of misrepresentation or fraud on their part 
would be quite unjustified. — | 

This agitation, however, against the promoters has been largely 
engineered by a person calling himself L. Williams, who has 
apparently travelled the length and breadth of the country inter- 
viewing shareholders, promising and practically guaranteeing 
success if the matter were put in his hands. ` 

We understand that at the recent meeting, the shareholders 
present unanimously decided to accept Messrs. J. H. Holmes & Co.'s 
offer, which was the best thing they could do under tbe circum- 
stances, and whilst we think it quite impossible that the company 
can ever pay any dividends on such a capital as they are now 
saddled with, yet we feel sure that the present directors, with such 
akeen business man as Mr. Mackay at their head, will leave no 
one unturned to pat the company on as satisfactory a basis as is 


possible. 


Kalgoorlie Electric Power and Lighting 
| Corporation. | 


Tas meeting of this company was held on Wednesday at Winchester 
House, Mr. Roger W. Wallace, K.C., in the chair. 
~ In proposing the adoption of the report, the CrHAIRMAN said that 
the balance of the trading account from Western Australia was 
£18,934 11s. 5d, as against £9,336 9d. last year, so that they had 
doubled their net receipts from Australia durirg the course of the 
past year. With regard to what was included ia that, of course all 
the expenses of management had been already taken off on the other 
side, and they also included auditors’ fees in Western Australia, and 
every expense of operating there, the £9,336 being the net revenue. 
He considered that was a very satisfactory result in the early stages 
of the company and it was a great deal due to the work of 
their manager, Mr. Crocker. He had done his work very well. He 
had no local board to supervise him— they had to do that 
work on this side. Oonsidering he was so far from those who 
instracted him, he must say that everything had been done by Mr. 
Crocker in the best possible manner, and it was a source of great 
encouragement to them, after their experience of their management 
and their local board in Australia, that the work was done so much 
better now than it was in past times. Turning to the accounts, the 
item of £985 for directors’ fees was a ‘reduction of £344 upon that 
which they were entitled to charge. The directors had been of 
very considerable assistance to him in the management of the com- 
репу, and daring the past year there had been а very great deal of 
extra work owing to the negotiation of contracts, and to disputes 
which had arisen with their consumers, which bad been dealt with 
on this side. It had been proposed that they should increase the 
board, as one of their number, Mr. Wyman, whom they very sorry 
to lose, had retired. He (the chairman) had proposed that Mr. 
Ritchie, who was formerly a direotcr, should be elected to 
that position, as he thought he was entitled to it. Mr. Ritchie, 
however, living as he did in the country, did not wish to 
occupy the position, and had forwarded another name. How- 
ever, when the board considered the matter they came to the con- 
clusion that it was not advisable to appoint another director, but to 
goon as they were. They had written off finally the cost of issue 
of debentures, £344. They had also written off the whole of the 
balance of the preliminary expenses, £5,486. It would be 
remembered that the debentures were issued on the understanding 
that if they were redeemed they should be redeemed at 102. 
They had thought it would be wise to write off that 2 percent., and 
to provide for it so that the debentures would stand at par when 
they came to be redeemed. They had, therefore, provided £660 for 
that purpose. They bad put £6,750 to reserve, for although the 
plant was kept up to the full in Australis, and all renewals were 
paid for, they thought it was desirable to have a fund for deprecia- 
tion, and for more extensive renewals should they be necessary. 
Some of the shareholders might say that the board had 


been a little too drastic in some of those matters, but 
before they could get into a position to declare dividends, they 
thought it was desirable that they should place their accounts on a 
thoroughly sound basis, and having done that, they were now in a 
position to declare dividends. They would be able to go on 
declaring dividends, and in October they would declare a dividend 
for the past six months, leaving the arrears to be dealt with in some 
other way. They would go on declaring dividends every half-year, 
and they would deal with arrears either by paying off so much per 
annum, or by the issue of certificates. They had made 
some excellent contracts with the consumers during the past 
fow months, and they had settled some rather difficult disputes 
in the way of claims that they had against some of the companies 
for not taking the current they required. He was also glad to say 
that that morning he had concluded rather difficult negotiations 
which he had had to conduct for some time with the tramway 
company. They had come to an agreement which was 
satisfactory to both of them. Those negotiations had been 
very arduous, and the result was this—that they were to 
have a fair price for the electricity they supplied, and they, in 
conjunction with the tramway company, would manage the tramway 
ine, so that they could see that the eleotrical load was properly 
distributed. Тоа would be a very great benefit to them in their 
working, as they would get the exact amount required from time to 
time, They would receive all the receipts and hand back to the 
tramway company their fair proportion. The agreement gave them 
the wholeof the tramway business for the length of their concession. 
The effect would be that practically all their load would be taken 
up, and it would be necessary for them to consider how.they should 
extend their plant in the future. 

Mr. Ержлвр Pore seconded the motion, which was carried after 
some discussion. 


Rand Central Electric Works, Ltd. 


Tum annual meeting of this company was held at Winchester 
House, on Thursday last week, Sir О, Rivers Wilson presiding. 

In moving the adoption of the report and accounts, the CHAIRMAN 
said that the position of the company during the past year had 
been a satisfactory one. There had been a considerable increase in 
the revenue, and they had been able finally to liquidate the 
deficiency which had hung over them like an incabus, and which 
arose out of the political disturbances. Taking everything into 
account, he considered that they had a very encouraging outlook for 
the future. Taroing to the accounts, they would notice that there 
was an item of £2,400 expended on works. That included the cost 
of new compounds and a recreation hall for their employés The 
last was of very considerable interest, for it had for its object the 
retaining of a staff of satisfied employés. They bad about 150 native 
workmen, and it was very desirable to retain them on their works, 
and to discourage them as much as possible from going into Johan- 
nesburg for their amusements, The item for extension of plant was 
new. The £6,852 had been allotted to the erection of the new 
turbo-generator, which was now on its way out. When it was 
finally in situ it would have cost some £12,000 altogether. The 
sum of £40,700 for miue installations was entirely attributable to 
the extension of the company’s operations. Cash at bankers 
had been increased since last year by £34,700. From the profit 
and loss account, they would observe that working expenses, 
salaries, &c., had b en £34,000. With regard to their water supply, 
he would like to a«y tbat they had now made & new arrangement 
with the syndicate, and, no doubt, when the new Water Board was 
working they would g«t their water at an even chesper rate. As 
to the royalty to the Transvaal Government, the arrangement had 
been that they were to pay the Government 24 per cent. on the net 
profit earned. They were now in friendly relations with the 
authorities, and were discassing the matter of depreciation with 
them. He thought that it was only fair that the amount for depre- 
ciation should be deducted before the 2j per cent. on the profit was 
calculated. Negotiations were now in progress, and he hoped that 
the matter would be satisfactorily settled. Tbe amount involved 
was certainly small—£236 for 1903, and £417 for 1904—but it was 
the question of principle which was to be considered. While he 
was dealing with the question of depreciation, he might say that 
the board had come to the conclusion that it would be better to 
alter the form in which it appeared in the accounts. It was pro- 
posed to accumulate a renewal fund which could be used for making 
good any deficiency. It would not be a real alteration, but he 
thought it would be & better method of stating it. Oa the credit 
side they would notice that there had been an increased revenue 
from all sources of £24,359. To sum up the financial position of 
the company, they had earned a sum of £31,780 net profit, or 
104 per cent. on their capital, They had wiped out a deficit of 
£12,000, and the sum that remained would pay 5 per cent. to the 
shareholders, and allow them then to carry forward a sum of 
£4,500. Asregards the future of the company's operations, they 
had taken steps for supplying a certa/n amount of extra power. He 
told them last year that the turbo-generator would be out there in 
October, but that had been found impossib'e, and there had 
been a short delay which they did not anticipate at that 
time. However, the condensers for the boiler plant had been 
erected, and the founda:ions for the turbo-generator put in. It now 
remained for the tarbo-generator to be erected ; it was, he believed, 
either very nearly out there or actually on the coast, and he hoped 
that by midsummer it would be in o»eration. Their four existing 
engines had a total capacity of 2,800 xw., and although it was 
originally intended that one of those engines should be kept as a 
reserve, it had been found necessary to trench somewhat upon the 
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reserve, and sometimes to have the four working togetber. Their 
maximum demand had been in June last, when they were called 
upon to the extent of 2,460 kw. The erection of the turbo-generator 
would be of very great advantage to them, and he had very little 
dcubt that in time a further extension would be necessary. When 
that time came, another turbo- generator could be put in at а cost 
of only EA. COO or £5,000. In conclusion, he referred to the work 
of the local board, and remarked that it would be satisfactory 
E that board to know that their efforts were appreciated in 
ndon. 


Mr. Н. BTBAKOSCH seconded the motion, which was then 
carried. 

The retiring directors (Mr. G. von Chauvin, and Mr. A. H. 
Marker) were re-elected on the board, and the auditors (Messrs. 
Price, Waterhoure & Co.) having also been re-elected, the ргссеей- 


ings terminated with a vote of thanks to the chairman for 
presiding. 


Auckland Electric Tramways Co. 


Mr, С. G. Ткактмкткв presided at the annual meeting held at Don- 
ington House on Friday last. In moving the adoption of the report 
(see ELECTRICAL Review, April 28th, p. 701) he said that they had 
not yet had a complete year’s working of their system because the 
last 14 miles was not available for traffic until August last, and 
their earning capacity had also been affected by the inadequacy of 
the power plant and rolling stock to meet requirements. They 
carried the whole population of Auckland more than 250 times. 
The chairman referred to an action brought against the com- 
pany by the original promoter of the concession, claiming pay- 


ment of a very considerable amount of engineering fees and 


other alleged services. They entered a defence, but since 
the closing of tke accounts the matter had been settled out 
of Court. The net profits for the year amounted to £26,275, after 
payment of debenture interest and all otter expenses chargeable to 
revenue. The proportion of expentes to receipts worked out at 60 
per cent , which was slightly higher than in the previous year; but 
one сг two exceptional items of outlay fully accounted for the 
increase. With the highest scale of wages prevailing in Auckland 
—the motormen were paid at the rate of 1s. per hour, and the other 
employés in like proportion—their power and running expenses, 
which were largely composed of wages, must necetsarily be com- 
paratively high; but there could be no doubt that while this high 
standard cf earnings of the working-class community increased their 
expenses, it accoucted in a large measure for the much greater 
extent to which tramway facilities were availed of per head of the 
population than in this country. The expenditure on repairs and 
maintenance bad been beavy during the past year. A good deal of 
it was due, not only to ordinary, but also to extraordinary, repairs, 
and to various improvements which the ccnditions of the working 
of the service proved to be necessary. With every portion cf the 
equipment being worked to the full limit of its capacity, it was 
inevitable that the cost of maintenance and renewals should be high. 
An additional cause of the amount being large was that it included 
an expenditure of about £4,000 in connection with subsidences 
which occurred in certain parts of the track. The traffic receipts for 
the first three months of the present year were £3,000 in excess of 
the receipts for the corresponding period of last year. 


Official Announcements re Companies. 


Омгквв caute is shown to the contrary, the following are to be 
struck off the register within three months :— 
Benfleet Electric Light and Engineering Co., Ltd. 
Burn's Patent Tramcar Lifeguard Syndicate, Ltd. 
Canadian, British Columbian and Dawson City Telegraph Co., Ltd. 
Cardiff and Penarth District Light Railway Co., Ltd. 
Electrical Thawing Syndicate, Ltd. 
Electric Fur Machining Co., Ltd. 
Metal Electro Amalgamatipg Syndicate, Ltd. 
News &nd Entertainment Telepbone Syndicate, Ltd. 
O'Bricn-Lennard Electrical Installation Co., Ltd. 
Weymouth Electrio Light and Power Co., Ltd. 


City of Birmingham Tramways Co. 


Мв. GancEz presided at the annual meeting held at the Grand 
Hotel, Birmingham, on 27th ult. In movirg the adoption of the 
report, He said that the net profit earned was £3,000 more than in 
the previous year, and the company had carried 54 millions of 
passengers as compared with 50 millions in 1903. The efforts to 
combine the working of the company's tramways with those of the 
Birmirgbam and Midland, Wolverbampton, Dudley and Stourbridge 
and South Staffordshire systems bad been succeesful, and the whole 
of these concerns were now worked by a joint committee composed 
of the directors of all the companies. The result of the firet six 
monthe’ experience of this new working bad enabled them to effect 
economies in expenses to the amount of £4,000. Their relations 
with the City of Birmingham had been carried on on the lines he 
foreshadowed a year ago, of placing no difficulties in the way of 
municipalieation, while not sacrificing any interests of the share- 
holders to make municipalisation possible. For the purpose of local 
politics, the company had been most unjustly maligned, but the 
directors had steadfastly pursued their policy of the beat possible 
service for the publio, consistent with reasonable prose for. 
the shareholders and now that municipalisation been 


resolved upon, and there was no possibility of the company's 
leases beirg renewed, they were facilitating the desire of the 
Corporation as much as posible. As the Birmingham tramways 
extended into districts whose lines the Corporation could not 
acquire, at all events for many years, an arrangement for mutual 
running powers had been come to, which would be equitable to all 
parties. All sides had, in the negotiations, acted in a fairly reason- 
able and business-like manner, and if they could only keep political 
dust out of the eyes of the people, all the remaining questions 
between the Corporation and the company would be settled to the 
benefit of the public. Motor-omnibuses could not compete with 
electric or cable cars, or even with steam tramcars, but inasmuch as 
the company operated many miles by means of horse omnibuses, 
which were not an ideal form of traction, they were watching with 
interest the development of petrol-driven cars and rynning some 
themselves for the purpose of obtaining accurate data as to their 
working; but the motor-omnibns was in such an elementary and 
imperfect state that they were not yet justified in substituting them 
for the whole of their horse service. 


Eastern Extension, Australasia & China Telegraph Co. 


Tun half-yearly meeting was held on Wednesday at River Plate 
House, Bir John Wolfe Barry, K.C.B., in the chair. 

The CHAIRMAN, in proposing the adoption of the report, said that 
the gross revenue for the half-year under review amounted, in 
round figures, to £331,000, against £265.000 for the corresponding 
period of 1903, showing an increase of £66,000. That was а satis- 
factory result. The increase was due to the Obina and Japan 
traffic having considerably increased since thé outbreak of 
hostilities in the Far East. It was encouraging, however, to 
find that the local and other traffic had also materially in- 
creased during the past half-year. With regard to the 
expenditure, the working and other expenses amounted to £150,000, 
againet £142,000 for the corresponding period, an increase of 
£8,000. That was principally dae to the increase of the staff io 
China and eleewhere, snd also to the repairing ships baving had 
less work under charter tran in the corresponding half-year. 
Taking the figures for the whole year, the results were as follows:— 
The gross receipts for 1904 amounted to £631,000, against £5 10,000 
in 1903, showing an incresse of £101,000. The ordinary expendi- 
ture for 1904 was £291,000, against £280,000 in 1903, or an increase 
of £11,000. The net profit for the half-year was £166,911, and, 
after adding to it the credit balance of £110,2€9, there rewained an 
available balance of £277,181. With regard to the dividend, the 
usual interim dividend of 2e. 6d. per share was paid during the 
past half-year, and it was now proposed to declare a divi- 
dend of a like amount, making a total dividend of 5s, 
and, in addition, they proposed to pay а. bonus of 4з. per 
share, making -a total dividend of 7 per cent. for the 
past year. They had also been able during the past year 
to place £120,000 to the general reserve fand, and to carry forward 
£21,181. He thought that the shareholders would admit that the 
result of the year's working had been very satisfactory, and tbat be 
was jostified in the remark he made laet year, when he said that he 
looked fcrward to better timesthan he was able to indicate at that 
period. Since the close of the half-ybar under review they had 
considered it advisable, in order to adjast their capital account, to 
issue a further £150,000 4 per cent. mortgage debenture stock, 
making a total issue ор to date £742,000. The shareholders had 
perhaps seen reports in the Press regarding a German-Dutch com- 
pany which was formed some time ago, and was subsidised by the 
German and Dutch Governments, to enable them to get in touch 
with German and Holland possessions in the Far Hast entirely in- 
dependent of the British cable. He was glad to say that they had 
come to a satisfactory working arrangement with that company, by 
which the interests of the shareholders in the Eastern Extension were 
eafeguarded. With regard tothe Pacific Oable conference, although 
no date had yet been definitely fixed, he understcod that the long- 
deferrcd meeting might take p this montb, when tbe piedi, aus 
the Pacific cable of the agreement entered into by certain A jan 
Btates, and other questions arising out of it, would be considered. 

The Marquis of TwRID DAT seconded the motion, and the report 
was agreed to. 


Brush Electrical Engineering Co. 


Tux directors’ report for 1904 says that the profit and loss account 
shows & gross profit of £71,280. General charges, maintenance, 
interest on debenture stock, and £6,500 carried to depreciation 
reserve fund, absorb £438,200, leaving a balance of net profit of 
£28,080, which the directors recommend should be appropriated as 
follows :— 


To dividend at the rate of 6 per cent. per annum on prefer- 


ence shares for the year ended December Bist, 1904. .. £18,000 
To general reserve fund m 6а 5 ia єз .. ' 1,000 
To balance carried forward .. oe "* ss vá 8,00 
£98,080 


The depreciation reserva fund will then stand at £45,107, and the 
general reserve fund at £16,450. The sum of £11,508 has been 
expended on additions to plant and buildings during the year. A 
considerable proportion of thia amount is in respect of a complete 
plant for rendering wood non-flammable or fire-restisting, for which 
а 5 a has аш for дора! мыр кгр other p 
poses. = Tbe company is engaged upon an ctric supply 
and tramways undertaking at Bombay, on which the sum of £67,701 
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had been expended at the end of the year, principally upon account 
of the construction of the electric supply works. Arrangements are 
in progress, which it is expected will shortly be completed, for the 
formation of a separate company to deal with this undertaking, 
whioh will secure for the company, important contracts. The 
general reserve acoount has been reduced during the year by the 
som of £11,050, representing the book value of the stock of 
Universal engines. It is proposed, on the other hand, that the 
sum of £7,000 shall be added ont of the profite for the year, so that 
this fund will stand at £16,450 as above mentioned. The Universal 
engines bave not been satisfactory in some sizes, and their manufacture 
having been entirely discontinued, the directors have thougnt it 
prudent to write off in full the book value of those remaining on 
hand. The output from the works shows a considerable increase 
over that for the previous year, and the volume of orders is well 
maintained. Competition, however, continues to be severe, and 
the net profits have consequently not increased in proportion to the 
turnover. Marked progress has been made during the year at Falcon 
Works in developing new manufactures, and in improving existing 
designs. This work has involved considerable expenditure on 
drawings, patterns, experiments, &c., the whole of which has been 
charged against revenue. The demand which basarisen for motor- 
omnibuses has for some time past engaged the attention of the 
directors. The company has already built examples of these 
vehicles, embodying features of special merit, and arrangements are 
now being made whereby the interests of the oompany will 
reoeive suitable attention in connection with this important develop- 
ment. 


— — 


Breckie-Pell Are Lamp, Ltd. 


Mz. R. W. Maymanp presided at the aunual meeting held at 60, 
Worship Street, E.O., on Tuesday. He moved the adoption of the 
report for the year ending December 31st, 1904. "This stated that 
£496 14s. 8d. had been written off for depreciation in plant, 
machinery and tools, and a further amount of £147 18s. 3d. 
expended on new patterns during the year, had been charged to 
revenue aooount. This left a debit balance ої £1.864 123. 9d. on 
profit and loss account, which compared with £2,023 3s. 2d. for 
the 18 montbs ending December 31st, 1903. The report con- 
tinued :— 

Despite this result, which is chiefly due to the continued depression of trade 
and close competition, the directors consider that the company's business is 
now in a much more promising condition than it was at this time last year. 
During the year repeat orders for Brockie-Pell lamps have been received 
from many of the company's old clients, and thetotal number of orders exceeds 
that of any previous year. Enclosed arc lamps, embodying considerable 
improvements, were placed on the market during the last month of the year, 
and have met with very gratifying success. In consequence of the introduc- 
tion of these new lamps, some of the old patents have been allowed to lapse, 
bat all those of Азу тано have been kept up. The circular issued by the 
beard dated May 8rd, 1904, explained the result of the inquiry into the com- 
pany's affsirs made by the committee appointed after the last annual meeting, 
and the board, as reconstituted, have given the closest attention to the com- 
pany's work, and effected changes which they feel confident will eventually 
give beneficial results to the shareholders. Mr. Brockie is giving his attention 
to jl ara details in manufacture which the board have confidence will 
materially assist the business, and all tbe lamps now sent out by the company 
are issued under bis personal supervision. It is with the deepest regret that 
the directors have to record the death of Mr. W. Nicolson, one of the new 
directors. After careful consideration, the directors have appointed Mr. 
G. J. Somerville to fill the vacancy on the board, and feel that in doing to 
er have secured a gentlemen who, in addition to his being a large share- 
ho ZU possesses considerable experience in connection with electric supply 
companies. 


The directors of the new company are now as follows: Mesers. 
H. W. Maynard, the Hon. R. Brougham, R. Warner and G. J. 
Bomerville. 

Sir Dixon Hartland resigned at last year's meeting, and Lord 
Suffield, the chairman, has since left the board. | 

The CHAIBMAN, in referring to the year's work, said that at the 
last meeting there was a good deal of feeling manifested, and strong 
words were uttered, and in consequence the directors made consider- 
able changes. A committee was formed; it made inquiries and 
issued its report. Two of its members joined the board, and one of 
them, Mr. Nicolson, died not long ago. They could not have read 
the report with feelings of exalted delight at their great success. 
They did not wish to give too rcsy a view of the position of the 
company, but to state it fairly and squarely. The new board found 
that they were, through various people, led into one or two lamps 
that did not come up to their anticipations, and a considerable 
change had been made by Mr. Brockie. At one time he (the 
spesker) was very much against Mr. Brockie, because, although they 
thought him a genius among inventors, they thought him extravagant 
and sanguine. He might bave learnt lessons, and they felt that 
now he was a very great strength to the company as technical 
adviser, Mr. Brockie had introduced to them the “ B. E." enclosed 
arc lamp, and it was on that lamp that they hung their hopes of 
future PH Wherever it had gone it had won golden 
opinions. e time was coming when the competition would be 
even keener, but that lamp could be, and had been, manufactured at 
& price fairly satisfactory to the company. Mr. Brockie had 
in bis mind a flame lamp which he (the chairman) thought 
would be equal to anything on the market. His new “Twin” 
lamp would be a very remarkable one for street lighting. 
Toere were also other things in his fertile brain which 
would keep them ahead of all other makers in the ато 
lamp trade. They wented to see their way to spending more upon 
advertising, and they would be glad of suggestions as to how best 
to do it. They had three travellers in London, and agencies in 
various provincial centres Their Worship Street premises were 
one of the great weights burdening them. Thoy tried to get 
rid of them, but so far unsuccessfully, as the times had been against 


that sort of thing. Their sales showed a larger number of orders and 
the gross profits were about 4 per cent. higher than last year. They 
wanted to reduce the expenses in every porsible way. Mr. Brockie 
had reduced the expenses of the Jamps, and they had considerably 
reduced the expenses of management. Had they been able to 
reduce the rent, they would have been in a very different position. 
With the new lamps before them, with an increasing arc lamp trade 
in London, and with the price at which tbe lamps could be manu- 
factured, he could only cay, as one of the largest shareholders, that 
he had a very well-grounded anticipation that there would be a 
very different state of thirg: after another year's working. 

Mr. В. WARNEB seconded the motion. 

Some criticisms were offered by shareholders, among them being 
a request for particulars of the turnover in lamps, the gross profits, 
or the percentage of expenses in proportion to the turnover. 

Mr. A. Веватнеп, followed with remarks to the effect that the 
company ought to give up manufacturing; if it put the matter out 
to tender, four out of six tenderers would offer to make tae lamp 
more cheaply than the company could itself do it in a London 
factory. The firms might lose money on it, but that was not this 
company’s concern. He advocated drastic measures, the problem 
being one of up-to-date finesse of manufacture—American and 
Continental methods with up-to-date machinery. 

The CRAIMAN having briefly replied to these and other remarke, 
the report was adopted. 


Deutsch-Atlantische Telegraphen Gesellschaft. 


Tus report of this company for 1924 states that the traffic 
materially increased, particularly in the last four months of the 
year. The second section of the duplicate cable—that between the 
Azores and New York—was completed at the beginning of the year 
by the Norddeutsche Beekabelwerke, of Nordenham, and the entire 
deep-water section was laid without any incident by the cable 
steamer Stephan in 11 days during May. The new cable works with 
complete satisfaction. As the company now has two cables at its 
disposal bstween Germany and America, it was possible to bring 
into operation at the Azoyes an automatic translator for which pre- 
paration had for a long fime been made. By this means a con- 
siderable portion of the traffic sinca October had been directly 
transmitted between Emden aud New York, which meant an 
essential saving in time for the whole of tbe traffic. On October 30th, 
1904, a fault occurred in the Borkum—Fayal cable II. (1903), but 
this was remedied in January, since which time the cable has 
worked satisfactorily. As mentioned in previous reports, the com- 
pany was under the obligation to purchase, by December 31st, 1904, 
at the latest, the Emden— Vigo cable or the shares of the Deutsche 
Bee-Telegraphen Gesellschaft. Daring 1904, negotiations took 
place with the shareholders in the latter company, with the result 
that the shares were taken over and the working of the cable trans- 
ferred to the account of the Deutech-Atlantische Gesellschaft from 
January 186, 1905. The final settlement of the transfer will be con- 
pleted in the current year. According to agreements with the 
Imperial Post Office, the company has received, after 
the completion and opening of tbe whole length of the 
duplicate cable, a contribution of £37,500, of which the sum of 
£20,000 is for partly meeting the interest on the obligations, and 
£7,500 is intended for the maintenance of the duplicate cable. For 
the year 1905 the company will receive £81,000, of which £40,000 
will be for interest on the bonds and £15,00) for the maintenance 
of the cable. Tne Norddeuteche Seekabelwerke, of which the com- 
pany possesses one-half of the share capital, was fully employed 
during the past year, firstly on the manufacture and laying of the 
second section of the duplicate cable, and then on the production 
of the Guam—Jap— Menado cable for the Deutsch-Niederlaadische 
Telegraphen Gesellschaft. The cable manufacturing company in 
question has decided to pay a dividend at the rate of 8 per cent. 
for 1904, and the shares in it held by the Dautsche-Atlantische 
Gesellschaft are of the nominal value of £150,000. The latter com- 


. pany's share capital of £1,200,000 has now been fully p:id by the 


calling up of the balance of £150,000, which was gradually paid 
during the year, while the obligation account remains at £1,000,000. 
After meeting working expenses and interest on bonds, transferring 
£12,383 to the cable redemption and renewal fund, and deducting 
£3,967 for depreciation, there remains a surplus of £96,373, as 
against £78,267 in 1903. A dividend has been declared at the rate 
of 6 per cent. for 1904, as compared with 54 per cent. in 1908 ona 
share capital of £1,050,000, while the remainder of the shares, 
representing £150,000, will receive 44 per cent. 


Oriental Telephone and Electrie Co. 


Sm AUCELAND Corvin, K. C. S. I., presided at the annual meeting 
held at Great Eastern Hotel, E.C., on Friday last. In moving the 
adoption of the report (see ELEcTRICAL Review, April 28tb, p. 701), 
he said that tbe work of underground cabling at their several 
stations bad already been taken in hand. It was a work that 
would take perhaps two years— possibly more—to complete, and 
would involve a good deal of expenditure. It was probable, there- 
fore, that in the near future they might require to issue more 
capital, and the shareholders would have a hnrst opportunity of 
subscribing to it; they had not yet decided in what form the issue 
should be made, Additions had been made to their investments in 
property. Owing to the difficulties of obtaining sufficiently long 
reasonable rents, they had deemed it desirable to secure 
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land, for instance, at Singapore, and to erect a suitable building on 
that land for exchange premises, This building would be ready for 
occupation, and for the installation of their new switchboards now 
on order, before the end of the present year. The Telephone Co. 
of Egypt—the share capital of which was almost entirely held by 
this company—continued to do remarkably well. Owing to the 
calls made upon it by the Government of Egypt for further 
extensions of the provincial lines, the directors of that company 
found it necessary to be independent of financial assistance from 
this company, and created £200,000 of 44 per cent. debenture stock 
— £60,000 of which was issued last July—and it was possible, in view 
of another large order from the Egyptian Government for an 
extension of these lines, it might have to make a further iseue of 
that stock later on. He (the chairman) had only recently returned 
from Cairo, where he had been arranging with the Government for 
a renewal of the lease by Government to that company of the 
existing trunk lines between Alexandria and Cairo, and also for the 
erection of two additional circuits to meet the requirements of the 
public who use these lines very freely for communicating between 
the telephone systems existing at Alexandria and Cairo. The 
board had arrived at a decision to establish a sinking fund for the 
better security of the capital of the company. They were endeav- 
ouring to obtain the adhesion of the boards of their subsidiary 
companies in India to this policy, and if they would make similar 
provision for the security of the capitals of their respective com- 
panies, this company would bave so much the less to find annually 
towards the capitals of their own branches. Their new Indian 
licenses, as he mentioned two years ago, bad a period of 60 years 
to run from that time. That for Singapore was somewhat shorter, 
namely, 31 years. The actual sum, therefore, they might have to 
set aside annually could not yet be financially determined, but they 
proposed at any rate to make a commencement this year towards 
establishing a fund such as he bad indicated. They further pro- 
posed that the amount so set aside should be actually invested in 
eafe securities, and that two members of the board should act as 
trustees of that fund. 

Mr. Н. Gazwrxo seconded tbe motion. 

Mr. Hissenr asked whether it would be possible for the board 
to give them a balance sheet showirg the returns received from 
all the different companies in which they were interested. 
He supposed they weuld not thing of amalgamating those 
companies ? 

The CHAIRMAN replied that any sbareholder by going to the office 
could see how any of the companies were doing. In regard to 
amalgamation, they did not think it would be in the in'erests of the 
company at all. Not only would it introduce a great many marage- 
ment difficulties, but they found that the present arrangement was 
more likely to retain the interest of the local community in each 

lace. ' Е 
: The report was adopted, and the dividend resolution approved. 
The retiring directors and auditors were re-elected. 


Globe Telegraph and Trust Co.—A final dividend of 
4s. 9d. per share on the ordinary shares is recommended, making a 
total of 5§ per cent. for the year. 


North of Scotland Electric Light and Power Co.— 
The report for 1904 shows that the lamp connections at Montrose 
have increased from 11,670 to 15,130, and in Brechin from 7,359 to 
12,081. The profit for tbe year, including £470 brought forward, is 
£2,422, which, after paying interest on loans (£1,695 as against £918 
in 1903), leaves £727 available for distribution. A dividend of 
2% per cent. per annum is recommended, carrying forward £433. 


West Coast of America Telegraph Co.— The report 
for the year ended December 31st states that the gross receipts 
amounted to £42,337, as against £35,708. The working expenses 
were £928,118, as compared with £28,361. After providing for 
interest on the debentures and income bonds there remains £7,419, 
to which is added £1,098 brought forward, making £8,517. Of 
this amount £6,000 has been placed to the general reserve fund and 
£1,750 to the maintenance ship’s reserve fund, leaving £767 to be 
carried forward. The meeting was held on Tuesday at Electra 
House. Our report is held over until next week. 


Stock Exchange Notice.—The Committee has ordered 
to be cfficially quoted :—United River Plate Telephone Co., Ltd.— 
further issue of 12,000 ordinary shares of £5 each, fully paid, Nos. 
58,001 to 70,000. | 


Tramways & Light Railways Estates Co.—Mr. 
Garcke presided at the annual meeting, held at Donington House, 
W.C., on 28th ult. He said that the profit for 1904 was somewhat 
lese than in 1903, owing to slackness of trade, and to the reduction 
in the work carried on by tramway companies in connection with 
the promotion and construction of new lines. 


A Fire Claim.—About а month ago a rather disastrous 
fire occurred on the premises of Mr. Sykes, electrical engineer, 
Lord Street, Halifax. On the ground that the fire was caused by 
the Corporation electric wires overheating, the landlord of the 
building, Mr. Wm. Brear, is claiming damages from the Halifax 
Corporation, 


STOCKS AND SHARES. 


| Wednesday Evening. 
Рвїокв in the Stock Exchange have developed rather more con- 
fidence this week, notwithstanding the continuance of several 
factors that militate against a return of active business. Other 
markets had been somewhat dwarfed by that for American rails, 
where the gamble assumed proportions threatening to the peace of 
the Stock Exchange as a whole. Money became easier with the 
turn of the month, but the release of about six millions sterling in 
dividends and interest at the beginning of the week did not 
strengthen investment issues to any appreciable extent. Markets, 
however, have recovered from much of the trepidation that ruled 


atthe time we last wrote in this column. 


If the chronicler waxes weary at a monotonous regularity in falls 
amongst Home Rails, the proprietors of the stocks must have yet 
stronger sentiments on tbe subject. City and South London 
pursues the even tenor of its retrograde movement, th3 drop this 
time being 1 per cent., which lowers tbe price to 424. The fares 
are also lower. Waterloo and Ойу declined to the same amounf, 
being now 92, but Central Londons keep steady. Asa melancholy 
curiosity, we may observe that Great Northern snd City Deferred 
£10 shares stand about 30s.; they are fully paid, and were offered 
to the public at £6 10s. Districts are still dull at 38%, while Metro- 
politans display further weakness at 954. The Surplus Lands 
stock is 75. East London has been negotiated this week at 53 and 
Tilbury Consolidated at 148. | 

Electrical Power and Traction varieties are well to the fore in 
attracting attention from investors. Auckland Electric Trams 
5 per cent. Debenture stiffened to 106 upon the excellent account 
of the company’s progress detailed at the meeting the other day. 
The trio of Metropolitan Electric Tramway issues is quoted ex 
righte, which are valued at 2s. to 3s. for renunciation letters, and 
the prices of the Deferred, Preference and Debenture are 85, 
20s. 6d., and 106 respectively. Anglo-Argentine Ordinary lost ; 
at 88, there being nothing left to go for” in the immediate future, 
although the presidential address dwells upon the unparalleled 
prosperity of the Republic. Buenos Ayres Grand National “A” 
Preference are rather firmer at6. An out-of-the-way stock is the 
44 per cent. Vancouver Power Debentures of the British Columbia 
Electric Railway Co., and the price does not look dear at 101, 
about which figure a bargain was done a few days back. The 
“harnessing of Niagara Falls has received a good advertisement 
from the visit of Earl Grey to inspect the work of the Electrical 
Development Co., of Ontario, last Saturday. Kalgoorlie Electrio - 
Preference are still 15s:, although the chairman at to-day’s meeting 
annoanced that the dividend due next October would be paid. 

Something like their old form is being shown by Metropolitan 
Electric Supply Ordinary, which have risen 10s. to 183, with an 
appearance of going to the round 20; yet the Preference are 5 
lower at 5$, although the price carries four months of dividend in 
it. Bt. James’ added 58, and are 144, the curious quotation being 
132 to 142. Why the actual market price of 14 to 141 sLould not 
be given in the Oficial List we do not profess to explain. Oounty of 
London Ordinary are also 5s. lower at 9, but the 3s. dividend 
deducted from Edmundson's Preference has been regained. The 
two Edison and Swan Debenture stocks are each a point to the 
good at 834 and 874. 

Other Manufacturing and Miscellaneous shares have one or two 
noticeable features. British Aluminium “А” Preference are just 
ex 12s., being the two years’ dividend on the shares, the price of 
which has been lowered 103. to 43, while the 7 per cent. shares, ex 
9d., exhibit no change at 5. The company's funding certificates are 
quoted at 8. A decline of 53. in Callender's brings the price to 11, 
but Henley's are unaltered. Babcock and Wilcox again rose amartly 
to 53 Lid, and the Preference keep good at 30s. Westinghouse 
Preference stick about 3; the Debenture stock was done at 911 last. 
Tuesday. A slight advance in Bruce Peebles Preference makes the 
price 576, the rite possibly being a sort of welcome to the impending: 
new issue, Ccunty of Durham remain strong. 

At 51, Indo-European Telegraphs are ex 52s. 6d., dividend and 
bonus, and the price practically means a rise of 12s. 6d. on balance. 
This is the best achievement in the Telegraph list this week, other 
changes being of very minor importance. Globe Ordinary rose бв, 
to 1 f, notwithstanding the slight reduction in the full year's divi- 
dend, and Eaitern Extensions have a similar advance to their 
credit, at 144. West Coast of America at 8s. 9d. put on a amall 
fraction, and there are a few ex dividend markings that have no 
significance. Telephone descriptions continue to be very quiet, а 
point improvement to 102 in National Preferred being the only 
alteration amongst this group. Telephone of Egypt 44 per cent. 
Debenture stock at 1033 is coming into more general favour. 
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ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


British Aluminium 
do. "А" б 


Го. 
Do. do, 6% 1st ort, Deb. Stock Red. 
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Do, do : 


Do, do. 6% 
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| Do. 5 Bie Mort. 
1 to 11,000 of 
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do. 


Do. 

Electric Construction 1 to 119, A 
Do, do. 1 96 Cum. Pret. 
Do. do. 495 P 1st 

General Electric Co. ‚б 
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Bank rate of discount 24 per cent. (March 9th 1905), 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. 
Btock Closing ing | Busines dae 
кеш! NAMB, or иеше Шш ihe | Quotations Onetations werk ended 
Share re April 26th. May 8rd. | May 8rd 1906. 
$9,877 | Brompton 4 Kensington E : Re [109 10 10} 9i— er N 
, rom ensington Electric Light Sup., Ord., 1 to 30,000 .. 6 % 1 
10 623 Do. do. bá 7% Cum. Pref,  .. 5 1% 1% | 7% |  9À— 104 94— 1 * m 
: 88,782 | Central Electric Supply 4% Guar. Deb. Stock .. .. .. o | 100 4 % 4% 4% 105 —108 105 —1С8 os 
4,000 Charing Orosa and Strand Electricity Bupply .._.._.. .. б |10- | Rh BY %— Ta— 8 B . 
8),000 0. do. о, * Саш. Pref, m 6 44% 4 Уу. 44% 5 tà— t 2 2 
40,000 Do. do. “ City Undertaking " Cum. Pre. 6 4% | 44% | 44% 5— t 5— k 55, . 
40,000 Do. do. ee oe ee ee ee эө 5 he 4 % 44% 5 EX t 5 — es 
8 50,000 Do. do. 4% Deb, Stock Re. .. | 100 4% | 4% | 4% | 106 —107 106 —107 p 
14,486 ,"Cbelses Electricity Supply, rd 6 tan, | By 6% 64 — 7 Fà— 7 6t 678 
160,000: Do. 0. Deb. Stock Red, oe ee oe m Stock 44% 9% 43 % 100 —111 109 —111 
70,585 | City of London Electric Lighting, Ord. 40,001—110.595 car we 10 “а | omn | 6% 11 — 12 11 — 12 Liv, | 10 
40,000 Do. 6 „ Cum. Pret., 1 4о 40,000 .. . «| 10 | 6% | 6% | 6% 14 lP3— 14 15144 
400,000: Do, b Deb. Stook, Sori . (igs. at 116) all paid ee ео ee 5 % 5 E b % 128 —197 —197 е: ее 
800,000 Do. and Deb. Stock, Prov. Certs., all paid. .. | 100 45 | 4% | 445 108 —106 108 —105 
40,000 | County of London Electric Lighting, Ord. 1—40, 000 T ox 10 4 ~. 4 | 44% 9—9 +— 93 
80,000 Do. do. do. 6 V Pref., 40,001—80 .. 10 6 96 6% | 6% 12 — 12 — 12 oe 
400,000! Do. do. Deb. Stock .. .. .. .. .. M 44% 44% | 449 114 —214 111 —114 Е 
70,000 | Edmundson's Electric Corporation, Ord. Shares ae s as 6 72 ** 7 as 12— ы A 61 je 
80,000 Do. do. 6 Cum. Pref. ee ee oo ee R % 6 % ta 64— є — ха А 6% 
800,00€ 1 Do. do. 4 1st Mort. Deb. Btook T 100 (355 44% 44% 106 —108 106 —108 К à 
31,000 Kens and Enightsbridge Blect о Ота. е о ее ee ee 6 10 * ч 12 h 19 — 18 12 — 18 Ы ee 
136,000 . 0. do. 4 % Debenture Stock .. | Stock 4% 4% | 4% 101 —103 101 —1(3 ve T 
411 00 | London Electric Supply Corporation, Limited, Ord. .. vé s 8 Nil Nil 8% íi— — 2 s . 
6 | 0.0 Do. 0. do. 6 96 Pref. ee ee 6 6 %, 6 5 | 6 o Б 6 — 979 • 
100,000 | Metropolitan Bleotrio Supply, 1 $o 100,000.. 10 | "He [SER 10 4 1} 18 — 19 5 160 
76,121 Do. do. Cum. Pref. 1—71,106, £28 peid ee 6 4 % nta | 44% € 64— 62 
#20, 0003 Do. do. Ist Mort. Deb. Stock ee ee ар 43% 4% | 44% 103 —114 109 —114 T 
000; Do. do. Mort. Deb. Stock Redl | Btook | 84% | 849, | 84% 97 — 99 97 — 99 100 (94 
250,000 | Midland Electric eons 44% Ist Mort. Deb , А 100 44% 44% | 14% 99 —101 99 —101 991 99% 
59,000 Do. do. 4% 18$ Mort. Deb. oe ee ee 100 4% 5 4% 100 —102 100 —102 .. .. 
40,000 . St. James’ and Pall Mall Electric Light, Ord. .. - > А 6 143%, 14% , 14, % 10 — 144 183— 14i 145 14 
20,000 Do. do. до, 7 9% Pref. 90,081 to 40,080 5 1% 7˙ | 1% 81— 8i 3 Ri is vi 
12,000 | Smithfield Markets Electric Supply, Ord. - WE WE сөө b жа, 4% 4% »&— 8 20— 83 T 
50,000 Do. о. до. 4 % Deb. Stock ee ee Stock 4 О 4 Yo 4 % 19 == B8 19 = 88 . 
66,000 | South London Electricity 81pply, Ота. .. T» «e өө - b 14+ 3 *. 4% 83— 4} 4} T 
100,000 | South Metropolitan Electric Light and Power (Ord. .. «s is 1 Nil Nil Nil 1— 1 ta i is 
50,000 (Late Blackheath and Greenwich 7 % Pref. .. 5% 1 Nil T% 1% 131— 144 114— 143 T jo 
100,000 Dist. E.L.Co.) 44% 1st Deb. Stock | 160 44% 44% 44°% 105 —108 105 —108 - m 
80,000 | Urban Electric Supply, Ord. ae ec ee ee өө T 5 | 5x 59% | 5% «d*— 6.2, 414— 54, iis 
80,000 Do. do. 5 % Cum. Pre 2. "IM sá 6 5% 6% 5 % — (à — 53 tà 
200,000 Do. do. 44% 1st Mort. Deb. Stock Red sé: > | 100 PT | 44% 104 —106 104 --106 | E 
110,000 | Westminster Blectrio Supply, Ord. es oe ee eo eo Б 12% | 19%, 14% 124— 184 124— 184 | 124 
98,151 | Do. do. b 96 Cum. Pref. ee ГЕЈ ce ее 6 , 5 %, 5 а, i 5 o 8 = | 6 — | ee 
| : | | 
Shares not officially quoted :—Mackay Companies, ord., 113—412. Pref. 74—74. 
* Subject to Foundera Shares. f Unless otherwise stated all shares are fully paio. 
MARKET QUOTATIONS, Wednesday, May 3rd. 
" Ag | (or + '8 , à 2 "cr. ni ' 
CHEMICALS. &o. Ж eee ч METALS, &с. (continued), paos ne у 
а Acid, Hydro. hlorio per cwt, 5/- | g Copper Sheet T T .. per ten £80 £2 dec. 
є „ Nitric .. ES per cwt, 22]. g 10 Rod.. dfe ae „ der ten £+0 £2 dec. 
а „ Orxalic.. ee $5 S per cwt, B2J- " „ (Electrolytic) Bars .. рег ten £70 10 
а „ Sulphuric .. 5° e per ewt. 5/6 t * Sheets .. per ton 457 
a Ammoniac, Sal : Фа per cwt, 42J- e " " Rod .. perton | 481 де 
а Ammonia, Muriate (crystal) per ton £88 10 е " " H.C, Wire per Ib, Lid. 1d, dec. 
a " HL. ёг T per ton £30 | f Ebonite Rod .. per lb. 8,8 T 
a Bleaching powder .. per ton £5 6 | 7 * Sheet per lb. 8/- T 
a Bisulphide of Carbon per ton £15 n German Silver Wire per 1b, 1/6 T 
a Borax.. * per ton £18 h Gutta-percha fine... e per lb, 6'- to 7/- T 
a Benzole (90 95) se per gal, 77 h India- rubber, Para fine .. per lb. | 6/64 to 6,74 с 
а T (60/90 95) .. per gal, 5/6 { Iron, Charcoal Sheets .. perton | #18 е 
a Copper Sulphate per ton £22 i , Pig (Cleveland warrants) per ton (2,9 2/9 inc 
a Lead, Nitrate per ton £25 „ Forgings, according to візе per ton From 411 ee 
а , White Sugar per ton £81 „ Scrap, heavy оа . per ton 47/6 to 50/- es 
a м" : 1 са рет ton £27 10 í ,, Wire, galvanised No. 8 .. рег ton £9 16 y 
a Methylated Spirit е^ „ per gal, 2/6 ее IT ( bj.to 
a Napbtba, Solvent (90%, a 160°C), per gal, 5/6 g Lead, English Ingot ee „„ per ton | £1217 7% dee 
a Potassium Bichromate, in casks per lb, Rd, $. n» - Sheet - perton | £14 5 5/- dec 
* Potash. Canstic (5/8096). . per ton | 422 m Manganin Wire No, 28 .. per Ib. BJ- ee 
a Potassium Cyanide bs per lb. | 7а. g Mercury T ae per bot, £7 7 6 ; 
4 Bheliac ХУ ds per сий, | 165J- T d Mica (in original cases) small .. per lb, 6d. to 1j oe 
а Sulphate of Magnesia per ton £4 10 90 ad» " „ medium per lo. 2/6 to 4/- T 
a Bulphur, Sublimed Flowers per ton £6 10 T 4 y " , large. per lb, 4/6 to 8/6 T 
a » Recovered per ton £5 10 ee p Phosphor Bronze, plain castings per Ib, 1/1 to 1/8 ; 
а " Lump T . per ton £6 - | р " rolled bars & rods per Ib. 1/1 to 1/8 e 
a Soda. Caustic (white T0 96) .. per ton £10 16 T p " „ strip & sheet per Ib, 1/8 p 
a „ Crystals ee a6 per ton £8 TA o Platinum .. es ве „ рег oz, F2/6 ) 
Sodium ®ichromate, casks per Ih. 9а, * e Silicium Bronze Wire per Ib, 104d. to 114d, T 
* Cyanide .. - . per lb. 7d. * 4 Steel, Magnet, acc'd'g to desc'p'n per ton | £58 ee 
METALS. &о. | í " " in bars ee мет .. 
b Aluminium Ingots, іп ton lots .. per ton £180 эз g Tin, Block .. : ix ee рег ton l £183 #1 dec. 
b " Wire, in ton lots per ton £168 - n „ Wire, Nos, 1 to 16 .. +» per lb, 1,84 1d. inc 
b p Sheet, in ton lots .. per ton £166 T p White Anti-friction Metals— 
b Babbitt's metal ingots . .. per ton £4B to £140 T "White Ant brand „ per ton £48 to £t6 T 
e Brass (rolled metal 2” to 12") basis per lb, 77d. T j Xarns,2/10s Grey Cotton, on sp'ls per Ib, в T 
e „ . Tube (brazed) „ DEIN 93а. 70 „ Olea Flax. „ per Id. + 
6 y „ (solid drawn). per Ib, 9а, 06 i s D ply 10 Ibs. Russian per lb, 4а, ee 
с „ Wire, basis.. а per Ib, 8d, m | j „ 10 lbs. Russian, single. per lvo. 44d. "m 
e Copper Tubes (brazed) per lb, 104d, „а | j „ 180 lbs. Jute rove per ton £11 , 
с " » (solid drawn) per lb, 107d, 20 | k Zino, Sh't (Vieille Montagne bnd.) per ton £6 17 6 
g Copper Bare (best selected per ton £+0 £2 dec. | 


Qu atíons supplied by Messrs. :—а G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton & Bons., Ltd.; d Е. Wiggins & Sons.; е Frederick 


Smith & Co., / 


Róutgen Ray Congress at Berlin. — The Berlin 
correspondent of the Standard says that at this Congress, which was 
opened at Berlin early in the week, 500 experts in the use of the 
Röntgen rays were present, including representatives of the British 
“ Prof, von Leyden read a paper on the import- 
ance of Röntgen photography in the treatment of spine and vertebra. 
Prof. von Gruamach, who was associated with Leyden in the experi» 
mental treatment of these diseases with the help of Röntgen rays, 
read a supplementary paper citing many cases of unusual interest 
in wbich Róntgen rays were successfully employed. He referred 
principally to the use of the rays in ascertaining 


diseases of the heart and lungs, especially enlargemeht of the heart. 
Prof. Granmach also gave details of the use of Róntgen rays in 


Röntgen Society. 


the nature of 


this means. 


possible. 


treating diaphtagmatitis, diseases of the stomach, liver, kidneys and 
other internal organs. Dr. Cassierer read a paper on the use of the 
rays in investigating diseases of the brain; Prof. Hoffa described 
their value in orthopedic surgery; Prof. Lenbariz and Dr. Kiseling 
described their experiences in looalising gangrene of tue lungs by 
Prof. Lenbarts stated that 90 per cent. of the cases of 
gangrene of the lungs were fatal before surgical treatment became 
Since surgical treatment was rendered possible by 
the use of Röntgen rays, Lenharts found in cases which 
came under his observation over 60 per cent. were successfully 
treated, leading to the recovery of the patiente. Röatgen rays alone 
had brought aboat this remarkable change. Prof. Mueller described 
the use of the rays in dentistry; and Prof. Eberleyn their use in 


veterinary surgery." 
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METAL MARKET. 


Fluctuations in April. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


Ат the meeting of the Institution held on April 27th, the following 
list of Council nominations for the election of the Council and 
honorary officers for 1905-6 was announced :— 


As President.—*Mr. John Gavey, С.В. 


As Vice-Presidents. 
*Dr. R. T. Glazebrook, F. R. S. Mr. W. H. Patchel'. 
Mr. J. E. Kingsbury. Mr. W. M. Mordey. 
As Members of Council, 
Mr. Т. О. Callender. Mr. J. 8. Highfield. 


. *Mr. W. A. Chamen. Mr. H. Hirst. 
*Mr. W. Duddell. *Mr. Walter Judd. 
*Ool. Н. О. L. Holden, R. A, F.R.S. Mr. Gisbert Kapp. 

Mr. 8. Z de Ferrsnti. Mr. C. H. Merz. 
Mr. F. Gill. Mr. C. P. Suena 
Mr. F. E. Gripper. Mr. G. Marconi. 


*Mr. C. H. Wordingham. 
As Associate Members of Council. 


*Mr. Albert Campbell. Mr. T. Mather, F. R. S. 
Mr. A. J. Walter. 


As Honorary Auditors, 
Mr. F. C. Danvers. Mr. Sidney Sharp. 
As Honorary Treasurer.—Mr. Robert Hammond. 
As Попотату Solicitors.—Messre. Wilson, Bristows & Carpmael. 


> Nominated to fill the vacancies in the Council in accordance: 
with Article 45 of the Articles of Association. 

All the honorary officers, being eligible, are nominated for re- 
election. 


COMMUTATION IN A FOUR-POLE MOTOR. 
By J. K. CaTTEBSON-SMITH. 
(Abstract of Poper rcad at Birmingham on March 15th, 1£05.) 


Last year the writer carried out some investigations with a view to 
recording with a Duddell oscillograph the actual manner in which 
the current was reversed duriag commutation. The machine tested 
was а small four-pole Westinghouse rotary converter, which was 
used as а 6-H.P. shunt motor unning at 1,200 гр. on a 110-volt 
circuit. The motor had four brueh arms, with one carbon brusb, 

18 in. X 4 in. thick, ver arm. Each commutator segment was 
10 mm. wide with 05 mm. insulation, and the brush covered 
1:21 segments. The output was measured by a brake. The 
armature circuit was cut, and the two ends were connected to a 
pair of slip rings, the brushes on these rings being joined together 
by a strip of manganin »ufficient to give about 1 to 3 volt drop" 
at fall load; the oscillograph was connected across this strip, 
and thereby ‘showed the current in that particular coil at any 
instant, 

Fig. 1 shows the armature circuit, this being a four-pole wave 
winding of the chord type. With this type of winding the four 
sides of the two coils do not arrive at the geometrical neutral point 
at the same instant, and if four brushes are used, this causes a con- 
siderable circulation of current between the two brushes of the 


Cp t Gae Centres y 
i 


tame polarity. This occurs to some extent in all wave windings 
where there are as many brush arms as poles, and involves a heating 


` loss. There were 47 commutator segments, and as the brush rocker 


was symmetrical, one brush started commutating half a segment 
before the cther brush ofthe same polarity. This is shown in fig. 2, 
which ів a record of the commutation curves witb the brushes at the 
geometrical centre, for brush No. 3 alone, No. 1 alone, and both 
down. The load was 3:6 B. H P. at 1,200 r p m., with slight sparking 
in each case. The brush oensity was 65 amperes per tq. in. with 
one, and 32:5 amperes per eq. in. with two postive brushes. This 
figure also shows the width of a segment and brash, which is the 
same for all the figures. When both brushes are down, the period 
of commutation is prolonged, and as shown in fig. 2 the current dies 
away more slowly, so that the conditions for sparh less commutation 
are better. 

Fig. 3 was taken with only two brushes down, viz., one brush of 
each polarity—Nos, 2 and 3. This shows the commutation curves: 
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at 60 per cent. of full load, with forward and backward lead of 
various amounts. 


The following table gives the lead of the brushes for the various 
curves in fig. 3:— 


Curve. Lead. Fig. 8. 
A és .. 12 segmenta backward. 
B m" — 14 i s 
© eee эзе эоә eee 1 LET 99 
D ee 4 » » 
E ix ` . О geometrical neatral. 
F .. T Sogmente forward. 
а 1 ü is 
H eee li L » 
BHP. ... san - . 36 
Brush density ... ee 65 amperes per sq. in. 


There was excessive sparking at both limite, and practically none at 
the neutral point. 


Fig. 4 shows the curvos of commutation with four brushes. The 
heavy circulating currente between the two brushes of tbe same 
polarity are shown in these curves. On referring to fig. 3, it will be 


noticed that, with two brushes only, the circulating currents do not 
occur. When the brushes are in extreme positions, the effect of the 
armature teoth is very marked; this may be compared with the 


so ён? 


"о Ke ` 
£20 revs 


Fic. 8. Fic. 


armature current curves pablished by Dr. D. K. Morris and the 
5 in January, 1904, in the Journal, I. E. E., 1904, Part 168, 
ol. 33. 
The table in the next column gives the lead with which the 
various curves were obtained, also the motor input. 


These curves show very clearly the desirability of using as narrow 
a brush as possible on a motor with a large polar aro, in which the 
neutral sone is small. A wide brush soon has one or other edge in 
contact with conductors in a comparatively strong field, which will 
certainly produce heavy short-circuit currente. 


Fig. 4. 
Curve „ | 
Lead. | Motor current. 
222i E EE — — " 
A 1j segs. backward 57 amperes. 
B 1 5 1 | 55 T 
С 1 „ " 53 „ 
D + „ forward 521 „ 
E 1 »" » 544 »" 
F 11 „ „ | 57 " 
| 9 C 
B. H. P 8:6 
Brash density 33 amperes per aq. in. 


In fig. 5 the input of the motor is plotted against the lead of the 
brushes, for light load and half load, with four brushes down, and 
gives some idea of the increased loss which results through wrong 
brush position. This loss goes in increased heating of the armature 
and commutator. 

The calculation of the reactance voltage of a coil undergoing short 
circuit is now usual in designing a continuous-current motor; and the 


Backwards Forwards 


Fia. 4. 


method most often adopted is that proposed by Mr. Hobart. The 

change of current in the armature coil during the commutation 

кы" is assumed to follow a sine law, the reactance voltage then 
2x nLO | 

when я = the equivalent frequency of commutation 
d peripheral speed of commutator 
апа 2 x brush thickness ` 
L = the inductance of the coil, in henrys. 
о = the current in the coil. 


The usual method of calculating 1. for normal slotted armatures 
is to assume that a conductor embedded in a slot has 40 lines per 
om. linked with it per ampere, and that the free lengths, i. s., the end 
connections, have 0:8 line per ош. per ampere. These figures are 


340 


60 


— 


AMPS. $Q. INCH. 


z 
Y 
2 
в 
m 
a 
^ 
‚3 
ч 


the result of testa by Mr. Hobart, and apply to slots with a ratio vf 


depth to width of about 3 to 1. 


In the case of the four-pole wave winding with four brushes 
down, it is. evident that there are two paths by which а coil is short- 
circuited during commutation: — — "M 


— 


— - 


— re eee eee eee 
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1. Ву two brushes and their connector. 
2. By two coils in series, and the brush bridging the two adjoin- 


ing segments. 
. When only two brushes are used the first case cannot occur, 


CALOULATION OF REACTANCH VOLTAGE. 


Peripheral speed of commutator, inches per second = 390 
Thickness of brush, inches. ive M" 855 = 05 
Frequency of commutation, cycles per second (n) = 390 
Width of segment (including insulation), mm. ... = 105 
Maximum number of coils short-circuited und 

a vee sss ess 955 eee б =. 2 
Turns per coil... "T jas е - ... (д) = 2 
Maximum number of simultaneously commutated 

conductors per group ... de re e. (r) = 8 
“Free length” per turn, cm. scs 988 e. (8) = 41 
Embedded length” per turp, cm. ie .. (t = 32 
Lines per ampere-turn per cm. of free length" (и) = 0:8 
Lines per ampere-turn per cm. of "embedded 

length ig eee TI eee eae eee TP (v) = 40 
Lines per ampere for “ free length” (5 Xuxs ) (0) = 181 
Lines per ampere for "embedded length” 

(r Xx tf) sts s. 0. (р) = 1,024 
Total lines linked with short-circuited coil per 

am ©“ РЕ К ee is .. (0 + ) = 1,155 
Inductance per segment g (o + p) 10-*^, henrys... (г) =0000231 
Reactance per segment 21 1 ... jas V = 0567 


Carrent at full load per circuit, (2) amperes... (0) = 39 
Full load Reactance Voltage,” volte m V = 22 


This figure, 2:2 volts, is the minimom sparking figure, being due 
to one coil only. The worst case is with two brushes only, when the 
voltage becomes 4'4. If four brushes are down, the voltage is pro- 
bably between theso two values. 

The sine curve is probably rarely met with, and the method of 
calculating the reactance voltage gives little more than a guiding 
figure ; however, asa guide, this figure is very useful, especially in the 
comparison of similar types of machine. The best practice is to 
design a machine with its reactance voltage less than the brush 
drop whenever possible, especially with reversible motors having a 
fixed brush position. 

It is permissible to work with a higher value of reactance voltage 
on small than on large machines ; on the other hand, it is generally 
possible, without much trouble, to keep the figure down on small 
machines, whereas large machines work more nearly at the maximum 
value allowable. 

Small machines with stiff fields are usually designed with a 
reactance voltage of abont 2:0, although 40 volts will usually be 
ratisfaotory. With large machines it is difficult to keep the figure below 
3:5 to 3°0 volts. With variable speed motors, &c., which have to work 
with fixed brush position and weak flelds, there is no reversing 
field to help commutation, and the reactance voltage must be kept 
below 10 to 1:5 volts. These figures, of course, do not apply to 
machines with special commutation poles, in which the existence of 
a definite and fixed reversing field simplifies commutation im- 
mensely, and allows of three or four times the values given 
above. 

In dealing with the problem of sparkless commutation, we are 
chiefly interested in what is occurring while a segment is leaving 
the brush, and the part played by the self-induction of the coil. 
The effect of the self-induction of the short-circuited armature coil 
is first to prevent the current in the coil dying away quickly, and 
еп to retard the growth of the current from the other side of the 
armature, tending to & continuation of the current in the rapidly 
diminishing contact-area of the brush and retreating segment. It 
is thus seen that the inductance of the coil causes the current 
density in the brush tip to rise to high values, as is shown dia- 
grammatically in figs. 6 and 7,0 being the current commutation 
curve, A the contact area between the retreating segment and the 
brush (thickness equal to one segment), and p the current density 
in the brush tip. 

The preceding oscillograms show that the current curve is usually 
very late in reversing, and consequently the current density 
reaches very high values, rendering the brush tip very hot, some- 
times incandescent, with resulting disintegration and sparking. 

The limit to the permissible density depends upon the shape of 
the curve, ї.6., how long the high density lasts in comparison to the 
interval of short circuit; it seems to the writer that with a curve 
similar to fig. 7 the peak should not exceed about 300 amperes 
89. in. with ordinary carbon brushes. Experiments upon this point 
should be of great value. Fig. 6 is a typical case in which con- 
ditions obtain suitable for sparkless commutation, the brush density 
curve being flat. Fig. 7 shows the effect of increased self- 
induction in the сой, the reversal being late, and the current 
density rising from 40 amperes per sq. in. to 240 amperes per 


aq. in. 

It will be noticed that for nearly half the time the density 
exceeds 100 amperes per square inch. 

From the above it is clear that the question of current density in 
the brush tip is of the first importance, to neglect the consideration 
of which is as if а gas engineer designed his cylinders to withstand 
the mean pressure of the explosion, instead of the maximum 
pressure. 

ш In conclusion, the writer wishes to express his thanks to Mr. G. A. 
Lister, of the Birmingham University, for his help during the tests 
refezred to in this paper. 


Drscussion. 


Mr. Н. M. Новарт (in a written communication) said that the 
agreement between the oscillograph records, and the results shown 
in fig. 5 for the test of amperes input with varying brush leads 
were most interesting. He had published a hypothetical curve 
corresponding to the lower curve of fig. 5, at a venture in July, 
1902 (fig. 24 on p. 140 of Vol. 4 of “Traction and Transmission "), 
and bad suggested that such tests would give information of great 
value. He was surprised to see that the curves of fig. 5 were 
symmetrical on both sides of the neutral point; it would be 
interesting to know whether this would still be the case at higher 
loads. Similar tests with various grades of brushes would be 
replete with interest, and also tests with a given grade of brush, 
but with various thicknesses. A thorough investigation of various 
qualities and widths of brushes by means of the oscillograph might 
lead to some better criterion of commutation than the reactance 
voltage," which, while it was useful pending the appearance of a 
truer guide, could undoubtedly be superseded to advantage. 

Mr. О. О. HawkINS (in a written communication) said that the 
value of such experiments as those of Mr. Catterson-Smith to the 
manufacturer need not be enlarged upon; but he would like to 
draw attention to the necessity for a great many more experimental 
determinations than had yet been made, of what was the apparent 
inductance of armature coils, upon which commutation depended. 
The armature should be in place within its field, and the field- 
windings should be clored upon the armature winding, and further, 
the magnet should be fully excited. Too often one or other of 
these conditions had been overlooked; yet they were of great 
importance, since in actual working the damping action of the 
field-magnet and its poles, especially when solid, caused the 
apparent inductance which affected commutation to be much less 
than the true inductance. While recognising to the full the 
importance of the attention which had been directed by Messrs. 
Parshall and Hobart to the so-called “reactance voltage" of the coil 
undergoing short-circuit, he could not but regard it as most 
unfortunate that the underlying idea had become involved with a 
sine-wave assumption. Reactance was a relation purely dependent 
upon a sine-wave rate of change. Such a condition never occurred 
in practice, and was, indeed, entirely opposed to the facts. As we 


did not know the real Lx in default of an oscillogram such as those 
of the paper, why did not we confess our ignorance and remain 
content with the expression (L + > x) 27 a guide to the 


T 
“inductive voltage"? Where— 
L = The self-induction of the coil. 
Хм = The sum of all the coefficients of mutual induction in the 
simultaneously short-circuited coils. 
з = Ourrent psr armature section. 
T — The entite time of commutation. 


Mr. Catterson-Smith was fully alive to the fact that the sine 
hypothesis was far removed from the truth, and ised that we 
could only obtain a “ guiding figure." Of course, the above expres- 


sion was, in exactly the same way, only a guiding figure, being E 


af the “ reactance voltage "; but as it simply took the average rate 
of change of the current, it was free from any assumption, and the 
actual form factor might be left to be added when further 
experience bad been accumulated. In the calculation of 
U+ >м, he believed that Mr. Oatterson-Smith had assigned too 
great an effect to the core inductance in his particalar case, its 
amount being estimated as 0000205 out of a total of 0000291 henrys. 
Different proportions of slot and different distributions of winding 
caused the inductance to vary so very widely, that it was safer to 
make even an approximate calculation of each component rather 
than to rely on an assumed figure of 4 lines per om. and por ampare 
An attempt at a fuller analysis of the various components of the 
inductance had been published by him in the Electrical World 
and Engineer, Vol. XLII., the object being to give a method for 
calculation on a definite system, so that the results should be 
strictly comparable. To check such a system, the experiments to 
which he had just alladed were required. The distribution of the 
short-circuited wires in a pair of interpolar gaps would be. as 
shown in the following sketches, where the considered section was 
marked black:— 


` 
MN 
* 


The case of a coil-side divided between two slots was not dealt 
with in the above-mentioned articles, but on the same principles.as 
therein given, the slot inductance, self and mutual, worked out as 
follows :— 


(a) 11:59 x depth of elot „ jopgth of core x 10- 
width ot sior 


3 1677 ” » i n 3 
(e 2°09 » " m oc Oe 
(4) 4'19 LA] 99 ээ T 7. А 


Total 9457 х 406 x 16 x 10-? = 00000334ihenrys. , 


э 
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This assumed that the wires came right up to the top of the slots, 
and would require a little alteration if there were wooden wedges at 
the top, the ratio of depth of slot to width in the above being 


: reduced ; but a further item wis required for the flux that crossed 


the top of each slot. Owing to the stretch of core occupied by the 
wires being nearly equal to the width of an interpolar gap, and on 
the assumption that all variation of the flox entering the pole tips 
was damped out therein, the inductance from the surface of the core 
would be only that due to small local groupe of lines arching over 
the tips of the slote, in which lie the wires of the considered 
éection as shown, and which could be estimated to be :00000059. 
The total core inductance would thus be approximately :0 2000233, 
or only about 14 per cent. of that obtained on the assumption of 
4 lines per cm. and per ampere. This great difference was to be 
traced to the chord-winding, to the sub-division of each coil-side 
between two slots, and to the wide extent of the short- ire aited 


wires as compared with the interpolar gap. If т were the time ot 


short-circuit as reckoned from tbe width of the brusb, the real time 
of short-circuit in a wave-wound armature with as many sets of 


brushes as there were poles, was T (1 + ). where z was the 


fraction of a sector which results from number of sectors + number 
of pairs of poles, and y was the width of a brush expressed in terms 
of the width of a sector. Ia the case mentioned in the paper, with 
four sets of brashes, the time of short-circuit became extended from 
00123 second to 00123 (1417) = :00174 s:cond. For part of 
this time it was evident that short-circuit was occurring through the 
leads which connected the brushes of similar sign, so that if tbe 
commutation of a single section in a wave-wound armature was 
treated as above, on the same lines яв that of а lap section, a more 
conservative figure muet be allowed for the limit which the induc- 
tive voltage might reach. 

Prof. THRELFALL had often had machines which ran very well for 
a short time, but which began to spirk when thoroughly heated. 
He believed that freedom from eparking ín machines was obtained 
by the careful design of small details, rather than by апу special 
feature. 

Mr. W. Barw had had to deal with many rparking troubles. 
Two large two-pole machines had developed flats on the com- 
mutator. The cause was traced to the lifting of the armature every 
time the cranks arrived at the dead centre, causing the brushes to 
jump. This was got over by raising the magoets so that the 
magnetic reluctance on the top side of the armatura was increased, 
while that on the lower side was reduced. The connections were 
also altered, so that the point of commutation was not affected by 
the dead centres. Another case was that of two machines driven 
tandem, in which the armatures were not magnetically in a correct 
position in the fleld. At some loads this resulted in & violent 
oscillation of the sbaft, which had a bad effect on the commutator. 

Mr. A. L. Forster asked if the author could give bim any 
information as to where the commutation line cut the sero in 
relation to the brush. Were any measurements taken of the 
currents in the cross connections, and, if so, was this current 
steady ? 

Mr. ManPLus gave two instances where bad sparking had occurred 
in four-pole machines haviog two brushes only. In eash case the 
trouble had been overcome by using four brushes. The authorin his 
paper had clearly shown the reason for this. 

r. J. К. Олттеввон Smira, in his reply, ssid that be could not 
fix the position of the neutral point with regard to the carves. In 
the machine he had used for bis experiments, the poles were not 
quite central magnetically, which caused a slight want of symmetry. 
He did not at the time measure the current in the leads connecting 
similar brushes, but this had since been done, and the current had 
been found to b» steady. He agreed. with Mr. Hawkins as to the 
ad visability of determining tbe self-induction of armatare coils 
under standard conditions. He could not uaderstand in what way 
Mr. Hawkins’ “inductive voltage" was avy more free from an 
assumption than Mr. Hobart’s ‘reactance voltage; Mr. Hawkins 
calculated the average rate of change of current, which assumed a 
“ straight line," while Mr. Hobart assumed a “sine” law. He was 
interested in the method employed by Mr. Hawkins for calculating 
the self-indaction, and thought it should give a much more reliable 
figure than the rough approximation given in his paper. He beli-v-d 
that most manufacturers bad their own particular sparking eri erion, 
mostly based upon t^e various works of Messrs. Hawkins, Arnold 
and Hobart; he would like to point out that in calculating the 
electromotive forces acting during commutation, it should be noticed 
that the drop between the brush and segment was nearly constant 
until very bigh densities were reached, whereas most writers 
assumed that it was proportional to the contact area as the segment 
left the brush. 


" EARTHING " 


Ata meeting of the Glasgow Local Section of the Iastitution of 
Electrical Engineers, heli on April 17th, Mr. W. W. Lickie 
resumed Lis reply to a discussion on his paper Earthing." He 
said that Mr. Mupro had found it possible, although troublesome, 
to elight]y insulate tbe tabing from earth, and towards the close of 
last evening's discussion Mr. Mackenzie gave most valuable figures, 
showing that tbis could b», and bad been, done, If dampness, 
whether it be in plaster, stone or wood, was the only earth path, & 
further metallic earth connection should most certainly be made, as 
one could never be certain that the dampness would remain. Mr, 
Lackie looked to the Electrical Contractors’ Association to take up 
the matter with the architecte, and not the supply authorities, The 
Board of Trade were perfectly right in insisting that the middle 


wire should be earthed at only one point, aud in such a way that 
the earth connection could be removed if required. The time taken 
to make their insulation test at Port Dundas station each week was 
about half an hour, The positive or negative main was earthed 
through a resis'ance, and the current carefully taken on the middle 
wire, or feeder, before and after the earth was made. Asto Mr. 
Newington's remarks, Mr. Lackie said that the Corporation in- 
spectors regularly made a test at the switches and lar pholdere, to 
see that the tubing was earthed electrically. He had heard of one 
or two fires due to the earth wire haviog been left bare and melting 
gas pipes. Мг. Mavor drew the conclusion from his paper, that he 
was coming round to the idea tbat it was not safe to run electrical 
conductors witbout an earth protection. He was most assuredly 
not coming round to this conclusion. In their early andergrouad 
work in Glasgow, they started by laying lead-sheathed cables in 
iron troughs, and they were now definitely convinced that this was 
азйбе a mistake. Trouble had been experienced with arcing and 
fusion between the lead-sheathing and the iron troughs, when the 
lead got alive by accident. Two alternatives were presented to 
them—either to use metallic sheathed cables and put them iuside 
a non-metallic box, or to get a non-metallic sheathed cable and 
put it inside an iron box, in both cases filling the box up solid 
with compound of some kind. Fortunately for them they bad now 
got a non-metallic sheathed cable, and at present it was lid sulid in 
& wooden box with absolutely no metallic sheath or earth protec- 
tion, and was proving most satisfactory. Tbe current returning by 
the tramway rail was not the eame as the current which flowed 
when an earth took place on an electric ligbting or power installa- 
tion. In the case of tramways it was a fixed current, and would 
divide up in proportion to tbe conductivity of each path, but, asa 
matter of a fact, the tramway rails need not necessarily be the 
earth, but were an earth of their own. He did not understand Mr. 
Mavor's contention that the real trouble arose, not between one of 
the conductors and the earth, but between two conductors when the 
flash took place inside the metal box, or other places where faults 
occurred. The trouble undoubtedly did occur with one conductor 
only coming in contact with the metal eheathing, and also the cur- 
rent leaving the metal sheathing and other metal work, and the 
great difference of potential was practically between the point at 
which the fault occurred and the earth proper. Mr. MoWhirter had 
very rightly stated that they should abolish Simplex or lighter 
gauge tubing and use proper screwed tubing. If a consumer got 
into the habit of inserting larger fuses in faulty circuits until he got 
one that would stay, no system of earthing would prevent harm 
coming to that consumer's wiring. Mr. Chamen’s remarks were 
practical and to the point, and he (Mr. Lackie) knew there was one 
class of engineer who said earth everywhere, and another class who 
said insulate everywhere. He personally thought that a neutral 
course could be steered, and each place to be wired should be dealt 
with according to the nature of the premises. He did not agree 
with Mr. Morley, who stated that when thoy raised the pressure in 
this country to 200 or 250 volts they did this in the interests of the 
supply authorities only, and not primarily in the interests of the 
consumers. He was perfectly certain that had the Glasgow Oor- 
poration stuck to the old 100-volt supply, their capital expenditare 
on mains alone would have been half a million more than it is, 


and the consumer bad to pay for this, 


PHYSICAL SOCIETY. 


AT the meetinz held oa April 14th, 1905, Dr. R. T. Glazebrook, 
F R S., Past-President, in the Chair, Mr. R J. Вомтав read a 
paper on Ellipeoidal Lenses 

A paper on The Determination of the Moment of Inertia 
of the Magnets ued in the Measurement of the Horizontal 
Component of the Earth's Field” was read by Dr. W. Watson. 
One of the constants required when determining the horis intal 
component of the earth’s magnetic field by the ordinary 
method is the moment of inertia of the magnet which is 
used in the vibration experiment. 16 is usual to determine the 
moment of inertia of the cylindrical brass bar supplied with each 
instrument by calculation, then, by measuring the period of the 
magnet alone, and when loaded with this bar, to calculate the 
moment of inertia of the magnet. This method presupposes that 
the density of the inertia bar is uniform througbout. It is not 
easy to secure a bar of which the density is uniform throughoat, 
and further it ie difficult to test whether such uniformity has been 
secured. The author thinke that more reliable and uniform resulta 
would be obtained by determining once for all, with very great 
care, the moment of inertia of a standard bar, and then determin- 
ing the moment of inertia of the bars supplied with the different 
magnetometers, by comparing tbem with the standard ber experi- 
mentally. In the paper is described an instrument suitable for 
comparing the moment of inertia of bars, together with some 
experiments made with a view to determining the moment of 
inertia of ‘a standard bar, and an investigation of the influence 
of the air upon the period, the latter being of the order 0'1 per 
cent. Е 

Dr. О. OBBEZ remarked that the want of homogeneity in inertia 
bars was a source of serious trouble in maguetometer work. The 
variation in density might be as mucb as 5 or even 10 per cent. 
He favoured the adoption of a standard bar which could be swong 
in various magnetometers, 

Dr. W, Waraox afterwards gave an Exhibition of a Series of 
Lecture Experiments illustrating tbe Properties of {һе (jaseogg 
Tons prodyced by Radium and other Bources," 
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BOILER FURNACES AND THE EFFECT 
OF OIL. 


Тнк gist of a paper by Mr. D. B Morison, read before the North - 
East Coast Institution of Engineers, is to the effect that no 
ordinary faroace fails fron lack of strength if clean and covered 
with clean water.  F'ilure ie a result of »cale, of dirty water, 
and, above all, of oil, a very thin smear of which hasan altogether 
unetpected effect on boiler furnaces. 

The Board of Trade and Lloyds, and other registration societies, 
assign strength to fariaces by placing them under bydranlic pres- 
sare urtil they collapse; the coll«piing coefficient thus deter- 


mined is c = I , Where P = premure per rq. in, р = outside 


diameter in inches, and ¢ = thickness in inches 

The author sets very little value, however, on cold testing, snd 
the strength shown thereby, and this view he holds to have been 
proved sound by the fact that fornaces which show good cold test 
та have b2en displaced by furnaces showing no better cold teet 

gures. 

All types of corrugated furnaces ensb'e larger diameters to be 
employed, and a large furnace is favourable to boiler effizieacy. At 
present the Board of Trade allows tbe same strength coefficient for 
all diameters, but the author would provide a decreasing coeffi ient 
above 42 in. diameter, especially for forced draught conditione. 

The author states that the strength of a plain tube varies directly 
as the thickness and inversely as the diameter, but larger diameters 
ма weaker than the simple diameter ratio. He then discusses 
modern furnaces io the light of scale accumulation. A plain furnace 
with flanged seams or Bowling boops is like a flat beam carried by 
girder rings, and if the straight part be softened by heat it will 
bend down and simply hang on the rigid rings. 

The Fox flue was all corrugated, and was very strong. The 
suspension farnace which followed had wider vaileys tbaa 
the Fox fige, and was througbout of uniform thickness. Tue 
essence of furoace design is a correct adjustment of the dimensions 
and curvatures of the inward and outward corrugations, во as to 
secure the best possible compromise between ideal forms and best 
а forms, the two not being alike owing te scale and other 

actors. 

Furnaces must not be so confined longitudinally as to set up 
expansion stresses; nor should furnace bars be packed tightly in 
when cold. Any serious restraint er used by bars or by the tubes 
beiog too close to the crown may cause trouble, but, given attention 
to such points and assuming that shortness of water does not cccur, 
a furnace will not collapse unless its walls become heated to redness 
through oily deposit or ех »ess of sale. i 

The margin of strength ie five; this margin begins to dis- 
sppear when the furnace plates pass the temperature of 650° F., and 
it vanishes at a red heat. 

Now, steam of 200 lb. pressure has a temperature of 380° F. The 
temperature of 650° as above marks the commencement of loss of 
teoacity of steel. At 1,200° F. some 75 per cent. of the original 
tenacity has gone. A clean furnace simply rubbed over with a 
very thin coating of mineral oil will at once rise to over 650°, even 
under light da’y. 

Іа a grea-y sale recently analysed there was 6676 per cent. of 
free oil and 2:05 per cent. of oil in combination with oxides. The 
sample was from the farpacc below fire level. 

From the shell at water level the same items became 41:04 and 
14°49 per cent. respectively. From the furnace crowns which bad 
beeu overheated the figures were 0'77 and 46 per cent., and from 
below the tab :в 20 23 and 34 104. 

The oil used on the steamer on which the above furnsces had 
collapsed was deficient in quality, and thi: probably led to an 
cvresive amount being employed. At 360° F. it was infericr to 
Ud at that temperature, and tallow at 360° is only equal in body 

' water. 

The author recommends the removal of grease before steam enters 
à condenser, and the use of a minimum of oil, and that of the best 
quality —not purchased by a mere commercial igooramus on 
the lowest-tender basis, which may cost thousands in reeulting 
disasters. 

It is not the high grade mineral oils which give tronble, but the 
low grade stuff, which emulsifier, and cannot be filtered ont without 
chemical treatment. 

The autbor recommends an auxiliary condenser for all auxiliary 
engines, which should not exhaust to the main condenser. 

Written primarily for the marine engineer, this paper sboald 
receive attention from the engineer ashore, for there can be no 

doubt about the trouble which may arise from oil in boilers, 
whetber the«e be of the shell or of the water-tube type. Why so 
thin a film of oil should give. so much ticuble ie one of tho:e 
matters not fully or clearly understood. Sufficient that it does so, 
ча that oil is a most dangerous substance to allow in a steam 
iler. 

The North-Faat Coast Institution of Engineers is fortunate in 
the class of papers put befora it, and the present paper by Mr. 
Morison is excellent. 


Gas,— On Monday, at a Southampton Conservative Club, 
there was a serious gas explosion, wrecking the premises and forni- 
ture and injuring three persons. A heavy steam roller is said t» 
bare caused the road to give way, fracturing the main and causing 
the leakage which led to the explosion, 


DRIVING ALTERNATORS BY GAS 
ENGINES. 


[COMMUNICATED ] 


Тносон one would perhaps like to ете said it differently, the 
somewhat blunt sayings at page 417 ante are expressive of what 
many of ов are thinking to-day. Why should nota gss engine drive 
an electric alternator? 16 is all a question of speed and of fiy- 
wheels, and though we all know that a heavy fly-wheel acts as a 
brake, there is the possibility of ruining it with very little friction 
in roller bꝛarings. Tbe Ilseder Works referred to is a sample of 
what might be done in this country, bat for its ignorant managera 
and proprietors. Ignorance, apathy, and want of commercial 
common sense and sense of common interests are responsibl з for 
the multiplication of fuel-using power stations in the middle of 
districts in which power gas is fisming to sinfal waste. 

Speak to any one of out self-consti'uted commercial leader: on 
economy in commercial power production, and they reply, we” 
don't see how this and that and the other can be commercially 
undertaken, aud so on, as though “we” knew it all. Were it the 
case that they were being asked to pioneer anything, there might 
ba some excu*e for them. But they are not even &:ked to go first. 
The less wealthy German and the Belgian have gone first, and 
cur great industrial leaders have only to go a tardy third. 
Bat is it not a fact that whea matters reach the lowest abyss 
of ignorance and folly they take a rather rapid up ward rise in this 
country? It has been so with macbine toole, aud it has been so 
with electrical plant. The United States, considered to be our 
most dangerous competitor, cannot touch G eat Britain in cotton 
machinery, in macbine tools, in steam engines or boilers. Un- 
doubtedly Germany is doing everythiag possible to step into our 
shoes, but the German can never change his bent of mind. Oaly 
one engineer has boldly faced the probl. m of gas power for elec- 
trical work. Small gas stations have, it is tru», been attempted, ia 
some instances with impossible, because costly, illuminating gae, in 
others with small gas producers which cannot be expected to work 
well, or with, perhaps, hit-and-miss governing. 

For all that the Germans have done, there is both the capacity 
and ths knowledge to do the rame in this country. But those who 
have this capacity have not the power financially, and those who 
have the financial power have not the knowledge. Why should a 
water-pumpirg works run boilers all dav, and the electric light 
station ran by pigbt, when a little more than the larger set of 
boilers would do for both'duties ? 

Business men are apt to complain that engineers do not care for 
the commercial side of mattere, whereas the truth is that, if engineers 
had their way, they would very quickly find а way to bring about 
the economies hinted at. 

It is to the business man and the lawyer and their fellows that 
the inert mass of vested interests owes its power to clog all 
progress. 

The men who are doing dest for this country are the contractors. 
Most of tbe ability in construction is in their hands, and it is becuse 
they and their employés рэб a bizger взу in Germany that Germany 
shines in pioneer work. 
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BOARD OF TRADE REPORT ON THE 
CUDWORTH ACCIDENT. 


THE 


THE report of the Board of Trade Inspector, Major Pringle, 
on the circumstances attending the collision which cccarrei 
on January 19th, near Cudworth Station, on the Midland 
Railway, has now been issued, and like all reports made to 
the Department on such accidents, is a most comprehensive 
document, and interesting in the highest degree as an 
instance of the thoroughness with which the investigations 
are made and the impartial manner with which blame for the 
occurrence is apportioned. Four passengers, a railway 
guard and a fireman were killed outright, and another death 
has since occurred as the result of the injaries received. 
Twelve other passengers and five railway servants were 
injured, and, in addition, the Midland Railway Co. sustained 
beavy losses from the destruction of its stock. 

Major Pringle states that the collision was due, primarily, 
to an infraction of the rules of block working, by the entry, 
during a heavy fog, of the “up” express into the b'ock 
section between Cudworth Station South and Stores Mills, 
when the section was already occupied by the “ ор” mail 
train, and considers that either the signalman or the driver 
of the express is responsible for the breach of the ruler. 
The driver of the leading express engine seems to have 
yelied upon his fireman for the observance of signals which 
he himself by reason of his position on the engine, was 
unable to see, and he asserts that he received a hand signal 
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from his fireman on passing the distant signal to the effect 
that it was “off.” This statement cannot be corroborated 
зв the fireman was killed when the trains collided. 

Major Pringle finds that tbe driver of the leading engine 
of the express was not justified in relying upon his fireman 
for observance of the signals under the conditions of the 
weather at the time, that the breach of block working was 
due to the “up” exprers train running past danger signals 
at a high speed in a thick fog, and that the responsibility 
for the resultant collision rests mainly with the driver of 
the leading engine of the ** up” express, and in a less degree 
with the driver of the second engine of that train, inasmuch 
as be should have recognised that, in view of the fog, the 
speed at which the train was travelling was not justifiable, 
and he should have taken upon himself the responsibility of 
reducing the speed. In addition to this apportionment of 
blame, Major Pringle points out that in view of the fact 
that an hour elapsed before the arrangements for calling out 
the fogmen for duty can be considered to have been 
properly brought into action, the company’s arrangements 
for fog-signalling cannot be considered to be satisfactory. 
The responsible fogman, however, is exonerated from blame 
for delay in reporting himself. 

As already stated, the report is an excellent summary оѓ 
the conditions obtaining at the time of the accident, and 
the evidence taken during the investigation, and the 
apportionment of blame is such ав would be expected 
under the circumstances. The first contributing cause 
to the collision is the existence of the fog; the second 
is the absence of the fogmen, who are expected to supple- 
ment the indications of the ordinary signals exhibited under 
normal conditions ; the third cause is the running past the 
signals at danger by the ** up” express, and the fourth and 
last cause is the presence of a preceding train in the section. 
All these conditions had to occur simultaneously to 
synchronise, so to speak—in order to bring about the 
collision. The question of speed, however, on which ground 
Major Pringle allots a portion of the blame to the driver of 
the second engine, is outside the contributory causes alto- 
gether, and only affects the violence of the collision when it 
took place. It is somewhat difficult to conceive of what is at 
tbe back of the official mind in connection with this question 
of speed reduction. Railway companies’ time-tables make 


no allowance for delays by fog, and the drivers of trains may · 


justly enough expect that the arrangements for supplement- 
ing the ordinary signals will be made when the necessity 
arises. Moreover, should the fogging arrangements not be 
made before the fog has become severe, the signalmen are 
instructed to place fog signals in position for the warning of 
drivers, and as the signalman knows of the approach of trains 
to his position, he is in no doubt of the necessity for this 


action from the knowledge he possesses of the condition of 


the section ahead. It is, of course, easy to ғау, in 
the light of events, that a slower speed would have 
contributed to the safety of the trains involved in the 
disaster, but such action would have far-reaching effecta, 
and it would be most difficult to justify it if no collision 
had taken place, or if no chance of collision had arisen. 
The drivers of double-engined trains are in a peculiar posi- 
tion. Each is supposed, of course, to see as far as possible 
that all signals are in order for the passage of the train, but 
the leading driver is necessarily in a better position to do 
this than the second driver, as the latter's view may be 
obscured or obstructed by steam from the first engine, The 
difficulty of communicating intelligently with each other is 
great, and the necessity for such communication has not yet 
been sufficiently realised. The driver of the second engine 
would naturally expect the leading engine driver to observe 
the eignals, andthe latter might just as easily expect the former 
to confirm or correct the observations. In any case it would 
seem no very difficult problem to provide apparatus by which 
signals could be exchanged between the drivers of double- 
engined trains by which each could inform the other of his 
impression of the positions of signals as they were passed. 
Such an arrangement would. apportion the responsibility 
among all the men on the engines, and would reduce the 
chances of error in proportion to the number of those having 
cognisance of the signals exchanged. | 

Leaving this aspect of the eubject оп one side, it may be 
well to consider other points raised by such occurrences. 


Probably the most important of all considerations is the 
object with which such investigations are undertaken, and 
reports made to a public department. What has been done 
with all the numerous and able reports made from time to 
time in the past ? What is the net result of the investiga- 
tious systematically made for so many years? What willbe 
done as the result of the present report? Is there any cir- 
cumstance disclosed in Major Pringle’s report that has not 
occurred in some previous accident? Are the conditions 
leading to the Cudworth accident unique and such es have 
never occurred before, or are they such as consideration of 
the conditions under which railways are operated would not 
disclose ? In what respect do the conditions differ materially 
from those contributing to, say, the Wivelsfield accident in 
December, 1899, which was commented upon in these 
columns in the issue for January 12th, 1900 ; or the con- 
ditions obtaining in the accident to the Brighton Pallman 
train at Bermondsey, which was referred to at the same time ? 
Is it not the case that the conditions under which railway 
accidents occur now are mere repetitions of two or three 
variations from normal operation, and that these variations 
have been pointed out ad nauseam? Is the collection of 
evidence by the Board of Trade a means to an end? Is that 
end the prevention of the recurrence of the event, which haa 
been investigated ? If not, why in the name of common 
sense, are the investigations continued seeing that nothing 
is elicited more than was known from previous occurrences ? 
Does the Board of Trade quite realise its position towards 
travellers by railways? Do not the regulations of the 
department with reference to the safe operation of railways, 
and the investigations into the causes of accidents when they 
take place, give the public the impression that the depart- 
ment is in loco parentis to them so far as railway travelling 
is concerned? And yet, what real benefit can be ascribed 
to the department in this respect ? The position at present 
is undignified, not to say ludicrous. The continual piling 
up of evidence of the same character, without action to 
obviate the resulte, is labour in vain. 

The negative result of the labours of the Board of Trade, 
is the less easily understood when the apparatus designed 
with a view to prevent just such accidents as that at 


Cudworth is considered. From time to time, reference has 


been made in these columns to apparatus designed to give 
signals direct upon the engines, and many have been described 
in detail, and commented upon in so far as they seemed suited 
to the conditions obtaining. The North-Eastern Railwa 
Co., with characteristic enterprise, is leading the way wi 
Raven’s system, which whatever its defecte may be, provides 
for the more important signal “ on,” or “danger,” being 
given. Among systems which have been described in these 
columns, аге :—Brierley’s, Boult's, Hoyt's, Miller's, and 
others which it is unnecessary to particularise further. The 
system of MM. César and Guarini, which has recently under- 
gone trials on the Belgian State Railways, is one that is 
capable of great development for use on English railwaye, 
and possesses an important and unique characteristic in the 
equivalent of the projection of the driver’s vision, which it 
provides from the combination of a track circuit under the 
control of the signalman and working in conjunction with 
the signal levers, with magnetic relays of simple and strong 
construction carried upon the engines, which is the chief 
feature of its design. Such apparatus as is here referred to 
is necessarily within the knowledge of the Railway Depart- 
ment of the Board of Trade, but unless the use of ap 
which reason and experience shows would tend to obviate 
accidents is fostered, the Department of State lacks in 
carrying out its duties to the public at large. | 
As stated in the article of January 12th, 1900, dealing 
with the Wivelsfield and Bermondsey accidenta—'* . . . the 
evidence given should furnish lessons which it will be well for 
the responsible officials to study carefully. The first seems to 
be that the existing system of supplementary signalling 
during fogs is of a make-shift character, involving complex 
arrangements for which there is not always sufficient time, 
and the exercise of judgement on the part of those who are 
not in the best position to judge. The system, moreover, 18 
one which, obviously, provides signals of an insufficiently 
precise and distinct character. While rules and 
regulations are excellent as a means of 5 delinquente, 
they are insufficient, in themselves, to avert eti 
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less dependence upon the observance of rules which are of 
infrequent application, and greater dependence upon 
apparatus, would possibly give better results." 

In conclusion, a further quotation from the same article 
is as applicable to the resulta of the investigation into the 
Cudworth accident as to the accidents which called it forth. 

* But, after all, the accidents .... may have good 
results if the lessons they teach obtain adequate consideration. 
If, however, the results of the... . investigations are 
politely acknowledged and carefully lost, or if undue pro- 
minence is given to the breaches of the rules, as the only 
contributing causes of the accident the results will hardly be 
satiefactory. If, on the other hand, the accidents afford an 
opportunity for the Board of Trade to call the representatives 
of the railway companies together for the purpose of con- 
sidering alternative methcds of signalling, either as a whole, 
or a8 supplements during exceptional conditions, and if a 
little judicious pressure be exercised the question will be in 
a fair way for settlement. . . ." 


OVERHEAD ACCIDENTS AND THEIR 


PREVENTION. 


WE have contended always that the risk of personal injury 
due to the falling of trolley wires is minute in the extreme. 
When taking objection to the extravagant and general 
assertions of opponents of the overhead system, we have 
drawn attention to the fact that published records, either 
official, technical or popular, prove the really remarkable 
degree of safety with which the public have walked or ridden 
under the thousands of miles of trolley wire which now form 
a characteristic of our British streets. 

That there is а potential danger in every trolley wire we 
have never denied, any more than we should deny that every 
tree is a potential menace to thoee who pass it in a storm, 
or that the roof over our heads may fall and crush us at any 
moment. Trees have fallen on unfortunate people, and 
roofs have given way, but the reasons in every case have been 
plain, and the accidents have not deterred us from con- 


tinuing to plant trees or to walk under them in the wind, or 


to put roofs over our houses. When a roof falls in, it does 
so because it was not designed with sufficient strength or in 
such a way as to resist the maximum possible buffets of wind 
and weather, or because it had not been maintained in proper 
repair, or from some unforeseen cause such as an earthquake 
or a subsidence of the ground, or from some external 
accident such as the fall of another building. If we apply 
а similar analysis to overhead construction, we find that 
accidents arising therefrom fall into the same broad 
divisions. 
suits which are heard from time to time, and, as our legal 
contributor has pointed out on several occasions, the owners 
of the wires are likely to be held responsible in most 
cases. The three divisions or classes ef accident may 
be termed shortly, accidents arising from defective design or 
construction, from defective maintenance, and from defec- 
tive foresight. As the prosperity of a tramway undertaking 
may depend very much on its immunity from accidents, it 
is advisable to discuss the risks of each division separately. 

1. Speaking generally, an overhead trolley line is com- 
posed of the following parts-:-—Poles, copper wire, stranded 
steel span wire, wrought-steel or wrought-iron bracket arms 
and their attachments, insulating bangers, gun-metal ears, 
Bpecial work, such as section insulators, crossings, switches 
and frogs, accessories such as guard wires and section feeder 
cables. з 

Now accidents may occur directly or indirectly from the 
failure of any one of these components, and may be traced 
to errors in composition or in treatment during manufacture, 
or to careless and ignoraut erection, or to reduction by 
wear and tear and exposure, or to damage from some 
external agency. 

As a usual thing specifications are so strict and detailed 
that if the goods are manufactured and tested in accordance 
with their terms, the danger of accidents from the firet cause 
is extremely remote, and the proportions of parts has become 
so standardised that there is hardly an opportunity for 


That they do arise is evident from the damage 


errors under that head. There is the chance of designs 
becoming obsolete owing to developments of service, and 
that possibility should receive attention whenever the head- 
way of cars is decreased in any considerable degree, or the 
size of cars and equipments increased. For instance, a line 
built 10 years ago when cars were small, motors from 10 to 
20 H.P. each, and working pressures perhaps less than 
500 volts, could not be expected to withstand safely the 
imposition of heavy cars driven at a higher speed by 
powerful motors taking current at the maximum pressure 
allowed. Of course designs are not so much standardised 
that finality has been reached. On the contrary, there is 
room for improvement in many details, so far as easy running 
and diminished wear are concerned, but in the matter of 
strength when first erected little improvement can be 
desired. 

There is one point touching manufacture that ought to 
receive more attention, and that is the matter of renewals. 
From the third to the tenth year, beginning sooner or later 
after the third year, as the conditions of service are more or 
less severe, almost the whole of the overhead construction, with 
the exception of the poles, has to be renewed, and in too many 
instances the material for these renewals is obtained without 
the stringent specification of quality, and the insistence. on 
tests which ensured the soundness of the material of which 
the line was constructed in the first mstance. Unfortunately, 
this tendency is accentuated by the natural inclination, or 
the compulsory need for reducing the working expenses ; 
but directors and engineers may be assured that the policy 
of buying the best possible material, if carried out consistently 
and from the beginning, will keep down the cost per car- 
mile much more effectually than accepting the lowest 
quotation with eyes closed to the quality. An accident 
resulting from a faulty splicing ear or from the defective 
insulation of a hanger-bolt, is apt to cost an alarming 
amount more than the difference between ductile gun-metal 
and brittle brass, or between an insulator of the first quality, 
and an insulator of any other. 

Even with the greatest care in manufacture, it is 
conceivable that accidents may happen which can be traced 
directly to a flaw, but that kind of mishap may be classed ` 
amongst acts of God without much objection. 

Leaving manufacture and coming to erection, we shall 
find more chances of future accidents being put into the 
work. Our experience of contractors’ linemen may be unfor- 
tunate, but it has led to the formation of the opinion that а 


large percentage are either insufficiently skilled or are careless. 


Sometimes, of course, the engineer in charge of the job has 
more of an eye to the speedy and cheap completion of the 
contract than to the possibilities of. trouble some years hence. 
It is, therefore, of the highest importance that the owners 
of the tramway should not save the shillings which proper 
supervision in their interests will cost, at the expense of 
pounds later on. There are so many openings for mistakes, 
that Argus himself would be at a loss how to watch them al). 
A trolley wire pulled up too tight on a hot day is prepared to 
break at the weakest point, probably where it is a little worn 
at the ear, next winter. If the soldering iron is too hot. 
when an ear is sweated on, the wire may stretch and break 
where it has been softened, and that may take years; or a 
nick through the skin of the wire while the lineman is 
dressing off the ends of the ear, or bending the end of the 
wire into a splicing ear; or a span-wire badly nozzled off: 
all may, in fact, all will give trouble sooner or later, and 
whether that takes the form of accident, or merely of 
removing the defective portion, and replacing it with new 
material before the accident occurs, will depend on the 
ability of the permanent linemen, a point about which we 
shall speak later. 16 ів rarely that insulators are damaged 
during erection, as they require little handling, but accidents 
have occurred through section-cables being treated foolishly. 
Of failures and consequent delays and expense due to this 
one cause we might write for a month, but we do not treat 
here of anything but accidents which may result in personal 
injary. 

The majority of accidents have occurred from defects 
which are inevitable results of wear and tear and exposure. 
The danger from this class of accident is continuous, and 
becomes intensified as the line grows older ; but that is net 
to say that at any period of the life of the line this danger 
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need be anything more than potential. Speaking generally, 


it may be said that the measure of the efficiency of main- 
tenance on any system is the number of accidents on that 
system. 

„ We have no hesitation in saying that there are very few 
accidents which do not arise from negligence, which includes 
ignorance, or from parsimony, and we believe that ignorance, 
in,one way or another, is the chief cause. 

bs We have in England а most useful type of man called a 
general manager. As а rule he is an excellent organiser 
and handler of traffic and men, for in many cases he has 
been acquainted intimately with the traffic department of a 
tramway from an early age. Не has had no training as an 
engineer, and his ezpertence in engineering matters is either 
nothing or is limited to the contruction and working of & 
steam tram engine. Of the troubles inherent, and to be 
expected from first, principles, in the overhead equipment of 
an elcctric tramway, he knows nothing, except what he learns 
by experience, and that, as everyone knows, may be dearly 
bought. 

Luckily, he is often a smart man, and would make as 
good an engineer as most of them if he had the opportunity, 
во a little experience goes a long way. 

After the first unpl.asant demonstrations of the effect of 
wear and tear, or of deterioration, he realises that a broken 
trolley wire, a stranded span wire, or a failed insulator, are 
not just extraordinary phenomena, but will be with him 
always, and increasingly, if he does not take radical measures 
to avoid them. Gradually, therefore, he organises thorough 
systematic and periodic inspection, by which alone he is 
convinced that his troubles are soon to be overcome. If his 
agents be sufficiently intelligent and painstaking, and the 
inspections which they carry out be uniformly reliable and 
are up to concert pitch all the year round, then his hopes will 
not be dashed, his costs will decrease, his insurance premiums 
will go down, his line will be an example to all, his passengers 
will not require nerves of iron or a blissful ignorance in 
order to enjoy a ride on an uncovered top-deck, and he himself 
will add years to his life on account of a constant source of 
worry and anxiety having dried up; that is the happy 
general manager. Оп the other side of the page is the 
unhappy man who lives in a continual state of perplexed 
surpriae at the astonishing number of accidents of one kind 
and enother which сссог on his overhead construction. His 
motormen are looking out for weak places and for groggy 
insulators all the time they are driving their cars, and the 
inspectors have even greater opportunities, and more leisure, 
to take note of any defects; yet the tower-wagon never 
ceases rushing from one breakdown to another, and matters 
have come to such а crisis that a proposal to buy a motor- 
tower-wagon is to be put before the next committee or 
board meeting. The wire is shocking stuff, the insulators 
are shoddy, the gun-metal fittings are more like jellow- 
metal, the line was badly erected in the first place, there is 
too much tension on the trolleys, the trolley-wheels are 
ton hard, the atmosphere is laden with salt, or chemical 
fames, or smoke, or merely moisture, there are a 
hundred and one things all doing their level best to 
cause disaster, if one is to listen to the poor man, but the 
real remedy does not occur to him. Perhaps his troubles 
are due to some or all of the causes enumerated, but they 
might be one and all nipped in the bud instead of being 
allowed to blossom into full-grown accidents, 

In the first place, the leakage tests prescribed by the 
B. of T. can be made more useful than they are, as a rale, 
considered to be. Every man must decide for himself the 
limit at which the leakage of any particular route is to be 
set, and anything over that limiting figure must be reported 
without delay to the official who is responsible for the dis- 
tributing system. He will use his discretion as to the urgency 
or otherwise of turning out to locate the cause of the leak. 
He knows that if it develops iato a fault before he has 
moved, he will have to explain his inaction. The general 
manager himself should scan the leakage records daily. It 
will not take him five seconds to spot anything over the 
limit, and the knowledge that he is doing so will increase 
the efficiency of the staff without a doubt. 

But the sovereign remedy is inspection followed by repairs, 
and that programme carried out inflexibly, week in, week 
out, until the crack of doom, if overhead tramways exist at 


that uncertain period. No matter how extensive the lines, 
or how complicated the network, sufficient linemen and 
apparatus must be provided to ensure every yard receiving 


the prescribed attention once within a certain fixed period of 


time. 


U 


(To be continued.) 


NEW PATENTS APPLIED FOR, 


Oompiled expresaly for this journal , P. Тномрвои & Oo., Electrical Patent 
nta, „High Holborn, London, W.C., and at Liverpool, to woom all 
inquiries should be addressed. | | 


8,122. ‘Improvements in the construction of electric tramways.” 8. G, 
BensETT. April 17th. 

8,127. ''Gasproof disconnecting plug for electrical switches." A. E, CARTER. 
April (7th. 

8,168. “Improvements in and relating to electric telegraph apparatus, and 
in particular to devices for indicating at a distance the position of a pointer, 
needle or the like." Н. USENER. April 17th. (Complete.) 

8,196. “ Improvements in or relating to multiple unit control for electrio 
motors." T. S. Perkins and R. P. Jackson. (Date applied for under Patents 
Act, 1901, June 6th, 1904, being date of application in United States.) 
April 17th. (Complete.) 

8,200. "Improvements relating to the transmission of electrical energy." 
H. H. Lake, (N. Tesla, United States.) April 17th. (Complete.) 

8,215. ‘Improvements in the regulation of the voltage of alternating 
electric current systems and in apparatus therefor.” THE BRITISH 
THomson-Hocston Co., Lip. (The General Electric Co., United States.) 
April 18th. 

8,221. Process for the electro-metallurgical manufacture of metals or 
alloys free from carbon." G. Gix. April 18th. (Complete.) 

8,253. ‘Electric light hanger for walls." W. Н. Lav. (Date applied for 
under Patents Act, 1901, April 23rd, 1901, being date of application in United 
States.) April 16th. (Complete.) 

8.267. Improvements in and means for electrically reoording weights lifted 
by а crane, or the like." C. Russo and E. C. FEINSTEIN, April 18th. 

8,218. “Improvements ia electrical switches." W. S. Mayer, April 18. 
(Com plete.) 

8305. “Improvements relating to electric wiring and controlling syteme." 
A. BLACKMORE. April 18th. 

8.326. "An improved switsh for electric lighting circuits." J. Ноттои. 
April 19th. 

8,390. Improvement in automatic switches and circuit breakers.” J. H. 
WARD, A. A. GopsTONE, М. Н. GopsroNE and Н. B. NowELL, April 19th. 

8,357. An improved way of administering electricity for medical purposes 
and apparatus used in connection with same," W. DAVENPORT. April 19th. 

8.391. “Improvements io electricity meters.” J. D. F. ABDBEWS. 
April 19th. a 

8,894. . " Improvement; in or relating to electric motors.“ Dr. М. CorsEpivs, 
April Ich. | 

8,109. ‘*Improve:nsnts in selecting devices applicable to party line telephone 
systems and the like.“ P. ARNHEIM. April 19th. 

8,410. "Improvements relatiag to electrically operated selecting and switch- 
ing devices applicable to party line telephone and telegraph systems." P. 
ARNHEIM. April 19th. 

8411. ‘Improvements in and relating to central battery telephone systems.” 
P. ARNHEIM. April 19th. 

8,449. ''[mprovements in connection with trolleys of electric tramcara and 
the like.” H. Hautsreap, A. Јонхњох and 8. Winx. April 20th. 

8,144. An improved *out-out for electric lamps and holders and other 
purposes." A. WALKER and J. M. WALKER. April 20th. 

8,481. Luminous electric pen.“ А. G. Mountrort. April 20th. 

8,611. ‘Improved method of and means for ‘tuning’ Hertzian wave 
ККАН to particular transmitters.” С. HuLSUME VER. April 20:һ. (Com- 
plete.) 

8,5410. ‘Improvements in induction meters." COMPAGNIE | ANONYME 
CONTINENTALE POUR LA FAHRICATION DE COMPTEURS A GAZ ET AUTRES APPAREILS. 
(Date applied for under Patents Aot, 1901, February 16th, 1905, being date of 
application in France.) April 20th. (Complete.) 

8,541. *“ Improvements in the regulation of electric circuits subject to 
rapidly fluctuating loads." E. B. G. Rees, C. Н, Ives and W, ARMISTEAD. 
April 20th. 

8,588. ‘Improvements in electric arc lamps with multiple carbons.” W. 
GAMBLE. April 20th. 

8,567. “Improvements in and foe to systems of electric distribution 
employing mercury vapour lamps or the like.” THE BRITISH Тномѕох-Носвтох 
Co, Lrp. (The General Blectrio Co., United States) April 20th. 
(Complete.) 

8,568. '" Improvements in and relating to macbines for use in the manu- 
facture of incandescent electric lamps.” Tre Ввітівн THomson-Hotston Co., 
Lro. (The General Electric Co., United States.) April 20th. 

4,569. „ Improvements in and relating to dynamo-electrio machines." THE 
Britis THomson-Hovuston Co, Lrp. (The General Electric Co., United 
States.) April 20th. 

8,570. “ Improvements in and relating to the regulation of the output of 
electric generators driven at varying speeds.“ THe Britisu Тномѕох-Носзтох 
Co., Lto., К. Houpen and A. B. GaarikLbD, April 20th. 

8.571. Improvements relating to systems of electrio transmission.“ J. D. 
HiLutanp, juo. (Date applied for under Patents Act, 1901, April 20th, 1904, 
being date of application in United States.) April 20th. (Compiete.) 


8.613. "Apparatus for elestrical drying of insulation of cables." G. H. 
Nisserr, April 22nd. (Complete.) . 
8,615. "Improvements in electric switches.’ W. F. Jones, D. G. MACMILLAN 
and G. J. NrvsERoH, (Date applied for under Patents Act, 1901, January 
12th, 1905, being date of application in Belgium.) April And. Complete.) 
8.552. Improvements in plug boxes and the like for the connection ot 
electric conductors tc the main supply cables." G, A. Kirk and THE CoRLETT 
ErkcrRIAL ENGINEERING Co., Што. April 22nd. 
8,6056. “Improvements in and relating to eleotro-mechanical block signalling 
systems for railways end thelike," A. BEER. April 22nd. (Complete.) 
8,659. *' Means for protecting electric telegraph lines against the influencing 
action of alternating current lines situated in the neighbourhood thereol. 
MipMENS. Bros. & Co., Lro. (Siemens-Schuckertwerke G.m.b.H, Germany.) 
April 22nd. (Complete ) 


Car Life-Guards.— Messrs, Hudson & Bowring, Ltd., 
have received through the Brosh Co. a further order for the fitting 
o! the Yarmotts curs with the “H.B.” life-guards, also the 
new cars for Plymouth and Scarborough. They have received orders 
from Messrs. Hurst, Nelson & Co. for the fitting of 12 cars for 
Mansfield, and 15 for Stalybridge, with the same type of guard. 
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MAY 12, 1905. 


NO. 1,133. 


“SCIENTIFIC” LITERATURE. 

RECENTLY а number of the Chemical Society's ** Trans- 
actions” has been issued to members which, besides 
its usual chemical contents, includes an account of the pro- 
ceedings at the last annual general meeting of the society, 
when Dr. W. A. Tilden, P.R.S., was in the chair. On that 
occasion, before entering upon the physico-chemical portion 
of his address, the President devoted several words to what 


may be termed political matters which interest supporters cf ` 


kindred “learned” bodies, First of all, however, he told 


us of two terrible crises through which the society had passed 


during the preceding twelvemonth. Certain restless spirits 
had expressed a desire that the word “ radicle,” so spelt in 
the Journal for many years, should thereinafter appear as 


“radical,” arguing the question with all the skill and ampli- 


tude it deserved. Instead of referring the whole business to 
the pundits of the Philological Society, as it should 
have done, the Council sheltered itself behind the miserable 
plea that the word was moribund, and the editor was 
instructed to avoid its use in future, Other members, 
impressed by the important work now being done by nume- 
rous ladiee, proposed that women should be made eligible for 
fellowship in the Society ; but counsel reported such a step 


to beimpossible under the existing charter. Then it was 
suggested that some complaisant la іу should allow herself | 


to be elected and admitted, for the purpose of investigating 
the phenomena that might ensue, even did they include a 
prosecution for arson in the third degree, Various circum- 


stances conspired to prevent so reckless a step being taken ; 
and now the idea is to have lady Associates, or to apply for a 
moncecious supplemental charter. One cannot help feeling 


that in both cases the inherently unscientific nature of 
Englishmen hag once again been demonstrated, lovers of 
accuracy and research being sacrificed to the fetish of peace 
at any price. Dr Tilden mentioned that when a certain 
matter which had been debated by the Council was laid 
before the ordinary members, the number of those who 
troubled to attend was smaller than that of the Council— 
and this brings us to the point we wish to discuss. 

A “learned” society is either a qualifying body or a 
publishing body. In the first case, its duty is to hold 
examinations, or in other ways to arrange for the granting, 
withholding and withdrawing of certificates of professional 
and moral efficiency. In the second case, its duty is to 
publish a journal on joint-stock lines. The latter kiud of 
kociety may also hold periodical conversazioni at which the 
younger members may introduce themselves to their seniors, 
and the older men gossip of *shop." Sometimes a useful 
discussion may arise, but its benefits are necessarily limited to 
such members as live near the place of meetirg. Hence it 
is the paramount duty of a publishing s:oiety to issue the 
best journal possible, and, while not acting uukindly to those 
members who are authors, to remember the interests of the 
majority who read. ., To put an unpleasant matter bluntly, 
most, learned society journals (we are by no means thinking 
of the Chemical S;ciety alone) require to be managed 
and edited oa very different. lines from those that 
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obtain at present. It is quite possible that in certain 
directions there is a competition bet ween euch journals for the 
honour of first publishing the researches of distinguished 
investigators, whose prolix manuscripts no mere man would 
venture to “blue pencil,” except under a well recognised 
system of universal application. On the other hand, it is 
always an honour for any investigator to have his researches 
printed in the journals which contain the classical studies of 
his predecessore. Under present conditions a man’s work can 
seldom interest more than a part of the membership of the 
society that undertakes to print it free of cost, and courteay 
to his fellows should prevent him from writing at such 
inordinate length that the bill is extravagant, and the pub- 
lication of other papers unreasonably postponed. Dr. 
Tilden makes a mild appeal to authors on these lines, 
but such appeals have appeared before, and are always 
ignored. Stronger action is needed. It is a nuisance 
to find our bookshelves constantly getting filled up 
With journals almost too heavy to hold or to bind. 
Seriously, it is not just that so much money should be wasted 
on the printer and the paper-maker every year. But most 
seriously of all, it is an intolerable tax upon the little time 
we have to spare for the technical reading which cannot be 
omitted, that we should be compelled to crush such an enor- 
mous mass of ore before arriving at the precious metal. The 
art of abstraction has been developed to a high pitch of 
excellence. If authors cannot learn the trick of proportion- 
ing the number of their words to the importance of what they 
have to say, and if the publication committees of the journals 
issued by “ learned " societies cannot devise some scheme for 
gecuring proper brevity, the “constant readers of society 
journals will have to combine in insisting upon a modified 
system of abstraction being applied to all the original com- 
munications that need it. : 


To-pay is the age of specialisation, and 
electrical engineering has fallen into line with 
other callings. It is impossible for any one man to cover 
. intelligently the whole subject of electricity supply, and hence 

the need for specialisation and appeal to the authority of the 
consulting engineer has arisen. 
circumstance that, whereas the methods of generation and 
distribution have been parcelled out into special subjects, the 
actual object of the process—illumination of premises—is 
often left either to the decorator, the architect, the fittings 
manufacturer, or the non-technical owner of premises, The 


borough electrical engineer and his assistant sometimes offer 
well-meant advice, but, being more intimately connected 
with the heavier branches, they have not sufficiently studied the 
subject of illumination to be ranked as specialists. There is 
now а field for a specialised illuminating engineer whore 
consideration should be directed to such points as the 
following: The position, grouping, shading and reflect- 
ing of lights; the installation of circuits to obtain the 
maximum number of lamp-hours per equipment; the 
cesthetic arrangement of the lighting in public buildings, such 
as art galleries, theatres, and churches, and economies con- 
nected with the selection and renewal of incandescent and 
other types of lamps. 

That such an engineer is required, can be seen by noting 
the defecta in lighting found at present in public and private 
installations. Lamps are hung so as to be unavoidable by 
the eye, and are hence most irritating ; at the other extreme 
we have lamps so densely shaded that the bulk of the light 
paid for is wasted. The grading of illumination is im- 
properly carried out. The same candle-power per unit area is 
found in the library, the dining-room, and the billiard-room. 
Probably much of the opposition to the Wright demand 
system is due to the presence of the large excess of lamps 
over those continuously necessary, in installations equipped 
by persons unacquainted with the elementary principles of 
economical and effective illumination. The status of the 
Ulaminating engineer would be quite as high as, say, that of 
the authority on water-softening, and the benefit conferred 
both on the consumer and the supply authority by his 

bours would be immense, 


Wanted: A New 
Specialist, 


It 18, however, a curious. 


A POINT of some importance to gas 
and electric lighting companies wag 
decided by Mr. Mead, one of the Metropolitan magistrater, 
on May 4th. It appeared that the Commercial Gas Co. had 
occasion to lay some new gas pipes in a certain street within 
the metropolitan borough of Poplar. The street in question 
comprised, as an integral part of its structure, a layer of 
concrete, part of which the company found it necessary to 
remove. The gas company were at liberty to either reinstate 
the street themselves, or else to allow the Borough Council to 
do the work and charge the cost to them. The company 
reinstated the street in the manner which they considered 
proper, but a subsidence took place which necessitated 
farther work by the Borough Council. Physically, it was 
impossible to put all the earth back, and althongh the 
company had put in as much as they could, a subsidence 
took place in the road. The Council then decided that when 
a trench was dug it would be necessary for the company to 
put in thicker concrete, otherwise the road was not as good 
as before. The gas company refused to pay for the concrete 
on the ground that they were not responsible for extra 
improvements. It was argued on their behalf, and with 
some shcw of reason, that if they are bound to put in a 
deeper layer of concrete, they would in effect be under 
liability to bridge over the pipe, and to make the road much 
better than it was before. They contended that the statute 
laid them under no such obligation, and that their liability 
was restricted to restoring the road to as nearly as possible 
the same condition that it was in before, with the same 
materials. Mr. Mead, however, held that the company were 
bound to reinstate the street to the extent of making it as 
good as it was before, even though they incurred additional 
expense in so doing. He therefore imposed a fine upon the 
gas company, but consented to state a case for the opinion of 
the High Court. The importance of this case to electric 
lighting companies lies in the fact that they, too, are bound 
to reinstate any streets which they may have to open up. 
The case under notice is an authority for the proposition that 
an electric lighting company must make the road good at 
whatever cost. If a gas company or an electric lighting 
company (ав the case may be) fails in the performance of 
this duty, they may be exposed to serious liabilities. Thus in 
а case tried in 1896 an action was brought against в gas 
company for injary caused to the plaintiff who was thrown 


The Breaking-up 
of Streets. 


‘out of a vehicle owing to the imperfect reinstatement of & 


road after laying a pipe. The defendant gas company 
contended that that they were only liable to the penalt 

imposed by the Gasworks Clauses Act, 1847, Seo. 10, whic 

compelled them to reinstate without delay, and imposed a 
penalty if the work was not carried out within a certain 
time. Lord Russell of Killowen, however, held that the 
action would lie because there had been more than a mere 
breach of duty, the jury baving found there was a nuisance 
committed. 


" The Wreck of the WE congratulate the Conservative 
Trades Disputes Bill!” Party upon the success with which ite 
agents have succeeded in wrecking the Trades Disputes Bill. 
The working men and working women of the United 
Kingdom will appreciate to the full this impudent refusal 
of the right of combination.” 

So says the Daily News of the 9th inst. As we reported 
a few weeks ago, the first clause of this Bill passed the Com- 
mittee stage without modificalion, but because some members 
of Parliament, among them being employers of labour, hold 
somewhat different views to the apostles of Trade Unionism, 
the latter, merely because they cannot have it all their own 
way, prefer to see the Bill ** wrecked ” as they call it, and, on 
the strength of this, obtain a cheap partisan electioneering 


cry. 

What are the facts of the case? The object of the Bill is 
to make picketing, or peaceful picketing as it is called, 
lawful Mr. Galloway, a large employer of engineering 
labour, moved an amendment to the effect that if any worker 
complained that he was annoyed by the picketa, such 
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annoyance, if continued, would be unlawful. This amend- 
ment was carried, and it was this simple modification, which 
will be welcomed by all peacefully-inclined workmen, that 
so greatly upset the promoters of the Bill, and gave them a 
pretext upon which to attempt to withdraw the Bill, which, 
it was maintained, had now been reduced to an absurdity. 

^ The withdrawal was successfully opposed, and on the 
discussion being resumed, an amendment proposed by Mr. 
Galloway was the signal for practically the whole. of the 
Labour members and supporters of the Bill to leave the 
Committee room, | 

~ Clause 2 was then, on the motion of the Solicitor-General, 
. deleted altogether, and after one or two amendments to 

Olause 8, the Bill was agreed to and reported to the House 

for third reading. | 

Before leaving the scene of action, Mr. Burns made ап 
attack on the Solicitor-General, and upon Mr. Galloway, one 
of the members for Manchester, saying that the latter had 
* achieved a legislative distinction in massacring the inno- 
cents.” Fancy Mr. Burns posing as one of the innocents ! 
He then said it was useless to proceed with the Bill in face 
of the opposition of the Solicitor-General, who “ could com- 
mand battalions.’ Mr. Barns has а leaning towards good 
old Anglo-Saxon expressions, but perhaps the more modern 
word “ piffle” most accurately summarises his remarks, for, 
as the Solicitor-General pointed out, so far from being able 
to “command battalions,” every amendment he had pro- 
posed had been defeated. 

The general attitude of the supporters of this Bill has 
been to show that the Trade Unfonist agitators have not yet 
learnt the salutary lessons which the great strikes of recent 
years should have taught them; and the Committee were quite 
justified, as the Solicitor-General put it, in refusing to allow 
themselves to be compelled to pass legislation for the 
wilful obstruction of peaceful citizens. 

As we have often mentioned before, we are in the 
heartiest sympathy with the original aims of Trade 
Unionism, but we have no patience whatever with the 
latter-day pretensions of Unionist leaders to arrogate to 
themeelves the position of dictators on all questions affecting 
the conduct.of labour and methods of works management. 


Expert Advice for A THOROUGHLY equipped engineer is often 
Small Plants. regarded as indispensable for important 
works but too great to be troubled with small and simple 
undertakings. We know of cases where small plants have 
been erected by rule of thumb, or slavish imitation of 
successful undertakings, and also of those where a consult- 
ing engineer, employed during the erection, has been 
abandoned when the plant bas been brought into working 
condition. We suggest that it is precisely at this point 
that a consulting man is needed. It requires, perhaps, 
more detailed knowledge of engineering economics to make 
a small plant pay than one of a larger size, and it must be 
а very unimportant piece of work indeed that is not worth 
doing well. Such diminutive undertakings are often in 
charge of purely practical men, whose memory and wits 
have been sharpened by long and hard experience, but whose 
training has not incladed that drilling in first principles 
(dubbed by them “theoretical stuff") which would have 
given them that power to estimate general issues which 
makes for ultimate success. | 
Reliability, or even fair financial success, is not the final 
test of the soundness of engineering work. This must be 
gauged by the possibility of further economical improve- 
mente, and it is safe to say that the periodical visitation 
of a thoroughly well trained engineer, empowered to 
overhaul and, if necessary, renovate the plant, to inspect 
the books, collaborate with the staff, introduce new methods 
of operation, and gauge the possibilities of development of 
the scheme, would prove beneficial to the majority of small 
public and private installations at present working on an 
independent basis. These functions, as regards the running 
of the plant, are now being performed to a limited extent by 
the inspectors of some of our insurance companies, but only 
from the point of view of safety against fire or accident. 
A similar periodic inspection from the standpoint of general 
engineering fitness would be a most desirable development. 


NOTES ON THE CONTROL OF 
MOTOR-HIRING DEPARTMENTS IN 
CONNECTION WITH ELECTRIC SUPPLY 
UNDERTAKINGS. 


By В. О. WEST. 


Tux importance of the above department in connection with 
electric supply undertakings having now been fully recog- 
nised, a few notes on its management may prove of 
use to those who have started or intend to start a motor- 
hiring department, The value of a motor load and ita 
attendant effect on the load factor is so self-evident, that it 
is not necessary to go into detail as to why power-consumers 
&hould be encouraged. 

Electric driving being a comparatively new departure, 
power users are naturally chary of adopting it without a 
certain amount of persuasion in the majority of cases; they 
require convincing proofs as to its suitability, and more 
especially ita cost as compared with other and more firmly 
established methods. This being the case, it will be seen 
that it is most necessary to have someone at the head of the 
department who is competent to extol the advantages of 
motor driving, and, if required, give advice to probable 
consumers with regard to approximate cost and certain 
technical detail with which the average user of power on a 
small scale is unacquainted. It will often be found advisable, 
where the probable customer already uses some other system 
of driving, to conduct tests with his present system and 
compare them for his edification with a similar test, using 
an electric motor as the source of power. Of course, this 
would only be resorted to in extreme cases, and where the 
future demand warranted the amount of trouble it would 
entail. These tests have, in the experience of the writer, 
invariably been found to furnish positive proof as to the 
suitability and economy of electric driving. 

Having secured the customer, the next thing is to ascer- 
tain the type of motor which is most likely to suit his case, 
and the system of drive to be employed. As a rule it will be 
found that semi-enclosed moderate speed motors meet most 
requirementa, and with regard to the drive, this is generally 
determined by the consumer, although occasionally it may be 
left to the discretion of the Motor Department. The speed 
of the motor will naturally to a certain extent be governed 
by the class of machinery to be driven. The question as 
to whether an open or enclosed motor is installed, will 
depend on the situation in which it is to be placed ; owing 
to the vagaries of some of the insurance companies, the 
installation of a totally enclosed motor may be compulsory. 

The fixing of the motor which is, as a rule, a compara- 
tively simple job, can either be undertaken by the motor 
department or the customer. It will generally be found, 
however, that unless the consumer has suitable men in his 
own employ, he will prefer that this work be done by the 
motor department, and this, perhaps, is the most satisfactory 
plan. With regard to the wiring for the motor or motors 
as the case may be, the systems vary with different under- 
takings. Some go no further than their own meter and cut- 
outs, while others carry out the whole installation. Where 
the wiring is carried out by outside contractors, it will be 
found to give satisfaction if the contractor is furnished with 
a sketch showing the connections which it will be n | 
for him to copy in order to comply with the regulations of 
the department. 

If the fixing and wiring is done by the department, it 
can either be paid for outright, or, as is done in most places, 
a rental on it can be added to the annual rental of the motor. 
With reference to the installation, it should be seen that 
Board of Trade regulations with regard to higher voltages, 
such as the earthing of metal tubing which carries wires, 
and of the frame of the motor, are conformed with. 

The motor being connected up and working satisfactorily, 
there only remains that it should be kept in good condition. 
This can be ensured only by a systematic and periodical 
examination, combined with a certain amount of attention 
on the part of the consumer. Before leaving the motor to 
his tender mercies, it is well to impress upon him the fact 
that although the motor is electric and Aas self-oiling bear- 
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ings, a little attention is still desirable. At the same time, 
it should be pointed out to him that in the event of any- 
thing serious happening to the motor, he must communicate 
at once with the hiring department, and not attempt to 
rectify matters himself. The writer has vivid recollections 
of one case in which, because a certain motor was sparking 
rather badly, the consumer poured oil over the commutator 
to cool it. 

Regarding the renewal of brushes which are now, almost 
without exception, of carbon, the best plan is for a stock of 
brushes for each size of motor out on circuit to be kept at the 
electricity works or wherever the hiring department is situated, 
tbe department can then sell them as required to the coneumer. 

There is one other thing to be noted while at the 
installation end, £e, the handling of the motors being 
invariably in the hinds of entirely inexperienced persons, it 
is well to issuc with each motor a card bearing instructions 
for etarting and stopping the same, and also as regards 
oiling. If this card or notice be hung, or, better still, nailed 
on the same board as the startiog switch, it will be found to 
answer its purpose better than if it took the form of a 
pamphlet, as in the latter case it might get into the wrong 
hands, the person operating the motor never eeeing it. 

The staff of the motor department will, of course, depend 
largely on the number of motors hired out. It is often found 
advisab'e to combine the motor and meter departments, and 
make one assistant responsible for both. He should have 
under him in the motor department, motor fixers, inepectors 
and labourers, the number of each depending on the business 
done. The fixers need not necessarily be trained mechanics, 
hut must be intelligent, handy men. The inspector should 
have a a good knowledge of motors, and be able to connect 
up, test for faults, and effect any minor 1epairs which may be 
necessary. It would be his duty to see that a periodical 
examination was made of each motor, and to report the 
result of that examination at the ега of each day to the 
assistant in charge of the department. By this means a 
constant record of the condition of each motor is kept, aod 
with suitable book-keeping the amount expended on it for 
repairs, &c., is essily arrived at. If the business is large 
enougü to warrant it, it is advisable to always have in stock 
spare parts for each size of motor such as bearings, field 
coils, brush - holders, 
and even armatures, 
as by so doing the 
minimum amount of 
inconvenience will be 
caueed to consumers 
through breakdown. 
Regarding the latter, 
there should be an 
agreement between the 
consumer and the 
authority, that if the 
hreakdown is due to 
gross negligence on the 
part of the consumer | 
or through fire, he (the 
consumer) sball pay | 
the cost of repairs. 
While on the question 
of spares, it would be 
well to note that in 
order to keep these | 
within bounds, one make of motor should be adhered 
to as far as is compatible with successful and economical 
working. It will readily be seen that by so doing, the 
number of spares required to be kept is less than if 
numerous makers of motors were hired out. There being 
now во many. reliable makes of motor оп the market, this 
коо not be a difficult matter. | 

The bulk of the book-keeping of the department, such as 
relates to the purchase of the motors. hire, &c., would 
devolve on tbe clerical staff attached to the urdertaking, and 
only such books as relate to the examination and upkeep cf 
the motor itself would be kept by the motor department. 
These should be as simp'e, and at the same time, as complete 
as possible. The motor fixers should hand in particulars as 
regards the time spent on each job, together with the 
amount of material used, &o. This should be handed into 
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the general office, after having been passed by the assistant 
in charge of the motor department, and then entered 
into the motor rental book, and if necessary a certain pro- 
portion of it added to the rental of the motor, if the consumer 
did not wish to pay for the fixing outright. The motor 
inspectors should be supplied with special forms or books, on 
which to enter the names and addresses of the consumers 
whose motors had been examined, together with a detailed 
description of the condition of various parte such as com- 
mutator brushes, bearings, &c., and also the repairs, if any, 
which have been executed by him. These forms or books 
would be handed in to the assistant in charge of the 
department, who would then be able to see the condition of 
each motor, the repairs done, and those which were necessary. 
With this system it is possible to keep in touch with esch 
motor hired out, and small defects which might develop into 
more sericus faults are sconer or later detected and 
rectified. | К | | i 
In conclusion, the writer has always found it advisable to 
keep in stock one or two of each size of motor, up to, say, 
15 H.P., thereby being able to cope with urgent demands for 
power in cases where possibly the original source of motive 
power bas broken down. Prompt attention to cases of this 
sort is an excellent advertisement for the electric motor, and 
more often than not results in the addition of a profitable 
consumer to the books of the undertaking. | 


THE MANUFACTURE OF TELEPHONES. 


CoxsripEBATIONS with which our readers will be familiar were, pre- 
eumably, at the root of au invitation which we recently received to 
vivit the Peel Works, Salford, of the General Electric Oo., Ltd., 
and see for ourselves that the company rrally does make telepbones. 
So forcible a demonstration of the fact was, perhaps, somewhat 
superfluous; but, at any rate, we are now able to state on our own 
authority that the company does not merely make telephones— it 
manufactures them. - 

In proof of this, the following statistics are of interest; the 
figures represent the average annual output during the past three 
yeare :— 


— — — 


New POLARISED SOUNDER 
FOR THE B.P.O. 


Telephone apparatus ... 32,500 Telegraphic apparatus... 11,250 


Electric bella ... . 91,000 Telephone annunciators 
Electrical indicators ... 17,800 and small switchboards 510 
Switches .. ' .. 15,000 Large switchboards  ... 115 


Large as tbese figures are, the present year promises to show a 
much greater turnover than the average given above, as larger 
quantities than ever are now being manufactured. 

Tbe total number of hands employed in Peel Works ig 1,750, of 
whom about 1,100 are employed exclusively-on telephone and tele- 
graph work. = 

Telephones and accessories are made for all classes of work—viz., 
for domestic use, hotels, offices, warehouses, worke, collieries, tram- 
ways, railways, and for telephone exchange working, iocluding the 
PO. Londoa system. The last-pamed apparatus represents the 
hig hest class of telephone work, and a considerable quantity of this 
apparatus ie going through the works at the present time, in 
addition to instrumente for the British Postal Telegraphs. 

Large numbers of telephope switcbboards are turned cut, both of 
etock designs and of special designs to suit special conditi The 
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largest switchboard hitherto made in one section is for 1,000 lines. 
Tbe majority of tbe boards turned out range from 10 lines to 250 
lines. 

The most interesting features in telephone work, from a manu- 
facturing point of view, are the varied number of materials 
employed, the large number of separate perts which have to be 
bandled, and the large number of manufacturing processes on those 
parte. The materials regularly employed in telephone manufacture 
include every ordinary kind of hard-wood timber, iron, steel, copper, 
silver, platinum, sinc, brass, aluminium, phosphor bronse, German 
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difficulty in tracing every process on every part of every telephone 
from point to point until each part is incorporated in the finished 
instrament, and in ensuring that no single process shall be missed 
or incorrectly performed. A perfect system of organisation is, 
therefore, absolutely essential. In Peel Works the drawing is made 
the basis and the key of the whols position; the system adopted 
was explained to the visitors in detail, and it was clearly 
shown why it was thought necessary to provide such elaborate 
drawings in every instance. The parts requi for any order are 
assembled in a special room in the stores, aod. in this room a record 


Cabinet Shop. Power Press, shaping Magnets Peng Shop 
for Table Set. Coil-Winding Shop. 


Brass-Finishing Department. 


silver, gun-metal, bell-metal, nickel and tin; ard each of these 
metals and alloys is primarily manufactured iu every conceivable 
form, according to the manufacturing process to which it is to be 
sabjected. 

The insulating materials employed include ebonite, vulcanised 


fibre, bone, horp, ivory, silk, cotton, india-rubber, gutta-percha, - 


porcelain, millboard. mica and paraffin-wax. Carbon is, of course, 
extensively used io various shapes and forms in the construction of 
transmitters and lightniny arresters. 

Even in a comparatively simple instrument such as the new 


. pattern К 25 set which was shown to the visitors, there are no fewer 


than 173 disetines parts. Each part undergoes several processes in 
manufacture, the total number of processes on one set being 635 


Views IN THE GE. Co.'s Рев, Wonkks, SALFORD. 


is kept, and posted up from moment to moment, showing the exact 
position of every part required for that order. No instrument, how- 
ever small, leaves the works without being subjected to two tests— 
first, by the foreman under whose charge the instrament is fitted 
up; aud, secondly, by an entirely independent test department. 

In the coil-winding section, the number of coils turned out 
weekly averages 10.000. All of these are tested for insulation and 
resistance several times before they finally leave the section, besides 
being finally tested in the complete instrament. Ia the cord- 
making and braiding section, every telephone cord fitted on the 
G. E. O. instruments is made from the raw msterial. -= 

The whole of the tools required for the power fpresses, hand 
presse, drop stamps, turret lathes, апі autonatis screw-making 


P.O. standard C.B.S. Wall Set, as arranged 
for common buttery signalling and 
local battery speaking. 


avd {he number of these instruments being manufactured at the 
present time is 5,000, thus making over 3,175,000 processes to one 
shop order. | 

Further, patterns are constantly cbanging, and the average 
pumber of new patterns of telephcnes ard accessories turned out 211 
the year round 1s four per week. 

Owing to the complexity of the operations in a telephone factory 
turn ing out a large number of different patterns, there is great 


New Pattern, K 25 set, specially 
designed to meet competition. 


P.O. New Standard Bell Receiver for C.B. working, 
P.O. C.B.S. Table Set, with Magneto Bell. 


SoMB OF THE PATTERNS MaNUFACTUBED AT PEEL WORKS. 


machines, are made in {Le works tool shop, as well ав all the special 
tocls required for the wood-working machinery. In addition to 
this, the tcol shop maintains tbe whcle of the works plant. 

A glance at a telephone instrument will indicate tbat a large 
Lumber of crews are required for esch instrument. For example, 
in tbe K25 set, a comparatively simple one, 110 screws are required, 
so that more than balf a million screws are required for one order of 
5,000 cf these instrumenta. 
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The whole of the screws used in the telephones (with the excep- 
tion of wood screws) are made in the works, the total number 
turned out being many millions annually. 

The G. E. O. first started man telephones in 1888, and 
have extended the work year by year since then. It has now been 
decided to use the whole of Peel Works as a telephone and tele‘ 
graph factory, as soon as new works can be built for the other work 
now being done there. 

Besides the Peel Works, the central stores of the company were 
visited. Here a stock of every pattern of telephone, bell, &o., 
made by the company is kept, a certain minimum number being 
specified, below which the stock must not be allowed to fall. Each 
branch establishment of the company also keeps a minimam stock, 
and draws upon the main stores to replenish it, while the store- 
keeper, in tarn, orders specified quantities from the works when- 
ever his stock approaches the lower limit. Thus the output is 
automatically regulated, while it ie possible at any moment to see 
exactly how matters etand by means of the card system, which is 
extensively used in these works. | 

Special interest is attached to the fact that the British Post Office 
specifications state that preference will be given to apparatus of 
British manufacture, Without such aid it is hardly possible to 
establish so intricate a process as the manufacture of telephone 
apparatus in this country, though, when once ,established, it is 
evidently able to hold its own against competition under existing 
fiscal conditions. We have often pointed out that municipal and other 
authorities have driven trade abroad by wages clauses which do not 
apply to foreign firms; the least they can do, when thus handi- 
capping the home manufacturer, is to give his wares the 
preference, other things being equal. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at. earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Are Lightning Conductors a Source of Danger ? 


The writer of the above article in your issue of 28th ult. 
has, I am afraid, been taking the publications of the Lightning 
Research Committee too seriously. His inference appears to 
be that, as a large proportion of the cases that this Committee 
had under consideration were said to have been provided 
with lightning conductors, lightning must be more prone to 
attack protected than unprotected buildings. But, whereas 
in the first year of its existence the Committee received reports 
of about one-sixth of the cases that actually occurred, in the 
succeeding years it only received a very small proportion 
because it intimated that it only desired reporta of cases 
where buildings fitted with conductors had been damaged. 

It would be absurd even to hazard a guess as to the 
number of cloud to earth discharges that occur every year 
during thunderstorms in this country; it is sufficient to вау 
that the number is enormous, and since very lofty structures 
are obviously somewhat more liable to be struck than low 
ones, and most of the loftiest ones are fitted with conductors, 
a great number of failures of lightning conductors would be 
recorded every year if, instead of being safeguards, they were 
a source of added danger, or even useless. 

Now, to my knowledge, between 800 and 400 buildings 
have been damaged by lightning every year, and of these 
less than a dozen had conductors. I have found most to 
have been fitted by plumbers, builders, ironmongers and 
kindred trades, the proportion fitted under the direction of 
experts being remarkably small. Most of these conductors 
had been in existence for periods ranging from 20 to 60 
years, and had never been inspected or tested by experts 
during that period. The merest tyro in the subject would, 
in nearly every case, have condemned them as inefficient. 

The lists so far published by the Committee confirm the 
figures I have given, which are based on a close investigation 
of the subject for the past 17: years, and these lists include 
one case that did not occur, some incorrectly described as 
fitted with lightning conductors, and а large number that 
could not be described as ** protected " buildings from the 
point of view of modern knowledge of the subject. 

The number of cases of failures of electric bells is, in 
proportion to the number in use, infinitely greater than that 
of lightning conductor failures, Would it be fair to say 
electric bells are, therefore, useless ? 

The case of the country house referred to in this article 
would probably have been differeatly commented upon had 


the whole facts been placed before the writer. That the 
house should have been in existence for 30 years without 
being damaged by lightning, and: then be damaged twice 
within & few months of its being fitted with & number of 
lightning conductors, certainly looks a remarkable fact, but 
the owner informed me that when he built the house he had 
one conductor fitted to it; that at first thunderstorms never 
passed that way, but took another course; and that of recent 
years the tendenoy had been for storms to pass, more and 
more frequently, over his property. It was this fact, and 
the frequency with which trees and buildings on bis estate 
had been struck by lightning in recent years, that caused 
him to have the one conductor replaced by a system em- 
bracing all the highest parts of the mansion. That damage 
occurred notwithstanding this extension was due principally 
to the fact that one very short rod was placed on each of 
some long chimney stacks, and that these rods were placed 
on what, I should have thought, any expert should have 
kuown was the wrong end of the stack. 

It is difficult to explain the second case referred to, 
because I have not seen the Pyramids, and have only read 
the very meagre reports of the occurrence that have so far 
appeared in the Press, but it appears probable either that 
the upper part of the conductor had worked loose and fallen 


` over (а not uncommon defect), so leaving the upper part of 


the masonry exposed to damage, or that to repair defects in 
the masonry metal cramps had been built in near to the 
conductor and not connected to it. 

I cannot see what argument could be urged in support of 
the idea that a lightning conductor placed even on such a 
structure as this Pyramid should increase the liability to 
damage, while in the ease of an ordinary building, consider- 
ing that a lightning conductor is only a line of metal, and 


. that most buildings already possess a number of conducting 


lines in the form of gas and water pipes, rain pipes and 
gutters, and in some cases even earthed electric light leads, 
how can the addition of, say, a copper tape 1 in. x } in. 
increase the liability to cause a disruptive discharge from a 
cloud more than, say, а 4-in. hydrant pipe carried to the top 
of the building as a precaution against fire ? 
Alfred Hands. 
London, E.C., May 5th, 1905. 


Shunt-Wouud Motor Connections. . 


With reference to the diagram of connections by “ Safe- 
Guard,” in your issue of May 5th, may I be permitted to 
make the following remarks, | 

As is well known, highly inductive circuits, such as field 
coils of motors, are usually broken in such a manner that 
there is a path in parallel with the shunt to take up the 
shunt discharge, or high induced voltage, caused on opening 
the circuit. This, I may mention, is the usual procedure in- 
metallic motor starters. 

Reverting again tothe diagram of connections all appears 
in order, if, on breaking the circuit by means of the D.P. 
switch, the dipper or blade of the liquid starter is left in 
circuit for a few seconds, thereby leaving a path in parallel 
with the shunt circuit to take up the shunt discharge. The 
dipper should then be raised ready for again starting the 
motor. It is important that the attendant should always 
see that the dipper is out of the liquid before closing his 
р.р. switch. On the other hand, the р.р. switch, which is 
fitted with maximum current and no voltage release, may be 
so arranged that its shunt coil may-form a closed circuit for 
the field of motor on opening the circuit. 

It would be well for your correspondent to satisfy himself 
as to the connections of this D.P. switch, otherwise damage 
may occur to the insulation of the motor field coils from the 
cause already mentioned, unless the foregoing method of 
operating the switchgear be employed in disconnecting the 
motor from the maips. 

C. W. Denny. 


London, S.E., May 6th, 1905. 


The connections shown by *Sife-Guard " in your last 
issue would in all probability lead to а breakdown of the 
insulation of the field coils should the controller be pulled 
off and the D.P. switch opened later. In using the connec- 
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tions shown in his sketch, either a non-inductive resistance 
should be placed across the D.P., through which the shunt 
could discharge when D.P. is opened, or a resistance or bank 
of lamps can be so arranged that the controller in coming 
to the “off”, position will place it in series with the shunt 


through the armature of the motor. 
Motorman. 


Boiler Rating. 


While so much is being argued about boilers, attention 
may not inappropriately be drawn to page 694, April 28th 
ante, where a boiler of 3,580 sq. ft. is described as 
evaporating 14,000 lb. of water per hour. This is nearly 
4 lb. per sq. ft., and it quite upsets previous ideas as to 
the rating of steam boilers of the water-tube type. It is, 
indeed, stated that the promoters of a certain power Bill 
were able to secure boiler prices 30 per cent. below the prices 
at which the same boilers had been sold to the intended 
victims of the new company. Is it possible that the 30 per 
cent. lower price was made on boilers whose rating was as 
4 to 8, or 25 per oent. different? If во, the cheap price 
quoted in the committee room may not have been so cheap 
after all, and the cheapness of power stations may after all 
be merely a matter of high rating of plant. Anyone can at 
once halve the cost per Kw. if only he will assume a double 
capacity. Now it is usual, I believe, to rate ordinary w.T. 
ae at 3 lb. Why do we find them rated as per page 
694 i 

Calories II. 

[The data in question were obtained on the spot from the 
engineers, to whom we must refer our correspondent. But 
who are the “intended victims of the new company " ?— 
Eps. E. R.] 


Patent Agreements. 


Possibly your readers will recognize a printers’ error in 
the word * prebears;" at the same time I admit that my 
writing of the word forebears ” accounts for the error. 

I might add, however, that I was surprised to find that 
“ forebears does not appear in several dictignaries. Murray 
gives it with various spellings and meanings, amongst others, 


^ progenitors.” 
Reader. 


[We were certainly puzzled by the word, and referred to 
the original letter for light when going to press; but we 
concluded that it was one of Reader's little jokes. 
* Forebears ° ought to be found in any good dictionary ; 
bat how many, we wonder, are aware that the word is 
pronounced as “ forbeers ” ?—Eps. E.R. | 


A.C. v. D.C., and Other Matters. 


The recent correspondence in your columns as to the 
respective merits of А.О, and D.C. engineers has, if it has 
done nothing else, at least given both sides an opportunity 
of explaining their own opinions of themselves. 

The strange thing, to my mind, about both the А.С, and 
D.C. men is—that they appear to think that the only elec- 
trical engineers of any consequence are to b» found in the 
municipal and other power stations. 

We have heard much in this discussion of the art and 
ekill exercised in the paralleling of continuous and alter- 


nating dynamos, and the high degree of scientific knowledge 


required to restrain the howling alternators,” &c., as if all 
the shining lights of the profession were engaged exclusively 
ia thst department. 

But I venture to submit that there is another clasa of men 
who shonld be reckoned as electrical engineers, and who, in 
my humble opinion, are often more expert in the business 
than magy of the young gentlemen who, having sauntered 
through the prescribed course of training, eventually secure 
* soft jobs" and good salaries, and consider themselves and 
their class as the only genuine electrical engineers. 

I refer to the men who have charge of tbe power plants in 
our large industrial concerns. These men have in many 
cases had equal education, but instead of taking up central 
station work have remained, say, in the constructional 


branch. 


After a few years of building central stations (both 4.0. 
and D.C. possibly), they have eventually settled down to 
taking charge of the power plant, say, in a shipyard, engi- 
neering works or similar concern. 

The knowledge of engineering (both electrical and 
mechanical) which the operating of a large works plant, with 
its complicated network of distributing cables and wiring, 
its numbers of motors, pumps, cranes, and all the machinery 


used in the works requires, and the expert handling of. 


which is expected from the engineer, will on comparison be 
eeen to at least equal that necessary for a central station. 

A large works plant of modern design, contains all and 
more than the complications of a lighting and traction 
station, and works under more exacting conditions. It 
requires for its successful administration а man whose 
training must be as good, whose experience will have been 
more varied and extensive, whose daily worries and 
responsibilities are more wearing; and where general 
capacity should entitle him to at least as much consideration 
as the gentleman shift engineer, who will one day blossom 
out as the electrical engineer to the (truly) Rural District 
Council of Mudborough. 

When the guestion of who are the best electrical engineers 
is discussed, I think it is only fair that the works engineer 
should put in some claim. 

‚І submit that the best electrical engineer is not the A. 0. 
man or the D.C. three-wire man, but the man who is in 
some way engaged in the active development of the field of 
work for electricity, and who either in constructing or 
operating is constantly handling or devising improvements 
—not the central station man, who is often and naturally as 
much “ in a groove " as his own tramcars. 


Ralph W. Birkett. 
Stockport, May 8th, 1905. 


In answer to Mr. Talboys Wheeler’s second letter, as 
regards the “strong protest," the truth is often bitter, and 
& person who sets himself up as a superior being is an 
abomination unto his D. O. brethren ! 

I repeat that “once upon a time shift engineers at 
Tanbridge Wells only received from £50 to £52 a year.” 
Whether they were “taking any responsibility” or not I 
cannot say—the unfortunate individuals were not taking 
much money, anyhow. 

Iam sorry that I have been treading on the toe of Mr. 
A. В. Н. Cope, but I cannot see that letter has bettered 
Ше prospects of the Worcester assistante. 

A. J. Abraham, 
Cambuslang, May 5th, 1905. 


— 


I have no desire to be implicated in this controversy, but 
I feel obliged to retort to Old Reader's letter in your last 
issue. He speaks of shift engineers as inflated switchboard 
attendants, the very position every shift engineer should 
have occupied at some time in his run up the ladder. Per- 
haps “ Old Reader” is not aware that an electrical engineer 
in the true sense of the term implies so many years at an 
engineering works—say five, three years as a pupil in an 


electrical station; three years as switchboard attendant and . 
junior assistent—and I maintain that if a chap is any good 


he is able to take charge of any plant after being a junior 
shift engineer for a year, on top of the above qualifications. 
After being in a moderate-size station or stations for four or 
five years, he should be able to get an appointment as 


station superintendent, chief assistant, and, lastly, chief. It 


is true some of the above positions may be skipped— i. e., 
charge engineer to chief assistant, or station superintendent 
to chief ; and it is to the skipping of these positions that we 
owe trouble. 

* Old Reader" states what is, unfortunately, a fact, that 
there are fitters who have been in a marine works” for 
25 years, and who, if you ask them, know all about dynamos 
and electricity works, who get a job when а new station 
is being built, as “ pipework foreman, and the like. The 
result is, they are placed on the staff when the station is 
running, simply because there is no one else to run the 
engines at the time of opening the works. 


— i __ аша — — 0. 
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This growing evil cannot be too strongly emphasised. In 
one case & mechanical man was put in charge of a station 
where one of the feeders shorted one evening during a heavy 
load, the ©“ electrical engineer" shut down the whole of the 
plant and waited, what for, I do not know. One of the 
switchboard attendants meekly asked him if be could burn 
the fault out or switch off the affected feeder, but the 
* engineer " would not hear of it; just then the chief came 
in and ordered the sets to be run up, and in less than two 
minutes the fault was burnt out. The above is a true case. 

Fitters are all right in their sphere, and electrical 
engineers could not do without them, but when it comes to 


а fitter being made charge engineer, or being placed over 


the charge engineer, then it is time, I say, that he was 
* chucked out of it.” The majority of charge engineers are 
gentlemen, and their positions should only be filled by such. 
1 must thank Mr. Editor for allowing а shift to speak his 
mind. 

J. T. 


Having read and digested the letters on the subject of 
А.С, and D.C. men, l feel disposed to defend Mr. W. T. 
Wheeler, He may be open to criticism, but should not be 
to insults, Mr. A. J. Abraham’s letter is unkind and 
unjust. | 
Any man that has the brains to grasp А.С. work and to 
handle it in a thoroughly competent manner, should he be 
given charge of D.c. work, would, in my opinion, solve any 
problem that turned up. Should the p.c. man be given А.С. 
work, he would find the greater difficulty. 

He vacancy advertisement, if the post is D.C. work only, 
the smart D.C. man is preferable to the А.С. man; should the 
post be mixed 4.0. and D.C., the a.c. man would be pre- 
ferable. 

{ I think those that are blessed with the faculty to use the 
pen should write something more beneficial to us readers. 
Henry J. Webb. 
Wednesbury, Staffs., May Tih, 1905. 


It seems rather a pity that a discussion (although in this 
case not, perhaps, of such an educational value as usual) 
should be allowed to drift into personal attacks between 
parties, I take it that the main object of your ** Correspond- 
ence " columns is for the discussion of matters of general 
interest ; and, surely, it cannot be of general interest to read 
of quarrels between station and station, although it may be 
amusing to a few interested parties. 

My opinion of the question under discussion is that any 
man who has had both D.C. and A. C. experience will have not 
the slighteat hesitation in coming to the conclusion that а 
man who is properly qualified to take charge of a well- 
managed D.C. plant is of necessity a better man, especially 
from a technical electrical point of view, than the man in an 
A.U. station of same size, the main design of which is usually 
for simplicity, which can hardly be said of most D.c. plants. 

With regard to the remarks of ** Oid Reader " (possibly a 
would-be shift engineer), I would venture to point out that 
whilst admitting that some stations, mostly municipal, have 
works superintendents or foremen fitters, who stand before 
the much-zbused ‘shift engineer" in the matter of salary, 
it is the latter who has to take the responsibility of running 
the plant, and, in the event of breakdown, possibly caused 
by the carelessness or inexperience of the said works super- 
intendent or foreman fitter, of getting the plant in working 
order again, in most cases before the much-lauded works 
superintendent or foreman fitter is aware of anything being 
wrong. 

It must be borne in mind that there are black sheep in 
every branch cf the electrical profession, but that is no 
reason for tarring every member with the same brush. 


J. R. S. B. 


4.0. u. b. O. and the “ Cult of the Marine Engineer" have 
been the source of a certain amount of amusement amongst 
station and charge engineers and switchboard attendants. 

It would be as well to enlighten “ Old Reader that the 
term “ abift engineer" does not mean an engineer so-called 


or otherwise who shifts from one station to another and visits 
a large number of stations, but a man who takes charge of a 
station during aset number of hours each day. 

A charge engineer and also a switchboard attendant (I do 
not mean volt boy, for a man has no right to bein charge of 
a switchboard controlling the whole of a town's supply, 
unless he thoroughly understands the running of the station 
and knows how to act in cases of emergency and to take the 
place of the charge engineer if required to do во) should 
both be men with a thorough knowledge of the distribution 
and generation of electrical energy for power and lighting 
purposes, both alternating and direct; with the plant available 
they should know how to economically convert the ooal or 
whatever it may be into electrical B. of T. units, be able to 
use a hammer and chisel and to superintend and assist, if 
necessary, any repairs or tests that are made in connection 
with the plant. 

It is possible for part of this knowledge to be gained 
when following the marine engineering profession. The 
making of a charge engineer depends upon the man—not во 
much the particular place where his experience bas been 
gained. The distinctioa between an alternating and direct 
current man is that the former is more familiar and up 
to the tricks of an alternating current system, while the 
latter knows what to expect from a direct current system. 
| R. G. B. 


[We have been obliged toabbreviate some of the letters on 
this subject. Why is it that, sooner or later, correspondents 
wander away from the subject under discussion, and embark 
upon irrelevant personalitics and recriminations of no interest 
to any bat themselves? We like to let. our correspondents 
manage our “ Correspondence " columns as far as possible, 
but a certain amount, of supervision is indispensable, 


" "o dE EE on this question is now closed.—Eps, 


—— ~ — 


New Regulations for Electricity in: Mines. 


Special Rule 7, in Sec. 1, in the “ Special Rules for the 
Installation and Use of Electricity in Coal Mines,” reads as 
follows :— 

“In every completely insulated circuit, earth or fault 
detectors shall be kept connected up in every generating and 
transforming station, to show immediately any defect in the 
insulation of the system. The readings of these instru- 
ments shall be recorded daily in a book kept at the gene- 
rating or transforming or switch-honse.”” 

Will any of your readers be kind enough to describe a 
suitable arrangement to meet this rule where the voltage is 
110 volts and the output of the shunt dynamo is about 50 
to 70 amperes, showing the detector, instruments for taking 
the readings, and their connection to the terminals of the 
dynamo and earth? 

Idris. 


We notice iu your current issue a letter from Mr. A. F. 
Harris, in which he suggests that instrument makers are 
unable to supply instruments to comply with the new 
mining regulations as to leakage detection. We should like 
to be permitted to reassure him on this point ; as, however, 
we do not desire to make use of your “ Correspondence” 
columns for advertising purposes, we beg to refer him, and 
any others amongst your readers who may be interested in 
the matter, to your advertisement pages, We may add that 
we shall be happy to furnish Messrs. Nalder Bros. and 
Thompson with the necessary information on the subject 
in order to enable them to satisfy their clients, who, doubt- 
less, are clamouring for details. | 
Everett, Edgcumbe & Co. 
87, Victoria Street, Westm nster, ° 

May 8th, 1905. 


[RuppER Morons.— A correspondent wants to know the 
name of the present makers of rudder motors, with propeller 
and batteries, for fitting to small boats and punts. — 
Eps, E. R. | 


! 
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Tests on Stirling Bollers at Neepsend Works. 


Is Mr. Fedden wise to take во high a stand in regard to 
the anonymity of “ Calories?" This is not a case of per- 
sonality, but of physical quantities. Mr. Fedden says, 
T + у ==.2. 

In the opinion of “ Calories,” with whom I agree, this 
is the equivalent for saying 6 + 2 = 10. Now, on the 
facte, there can bé no possible question of such a paltry 
matter ав a man's name. The usual calorific value of carbon 
is 14,500 B TH. U. Its maximum value by Berthelot'a figures 
is only 14, 647. Again, why ask for the name of “Calories” 


when Mr. Fedden himself has stated how much of the coal- 


is not carbón or hydrogen, or sulphur or nitrogen? If Mr. 
Fedden stil wanta to stick to his damaged guns, let 
him try to make us believe that Shireoaks coal is abnor- 
mally sulphurous or nitrogenous. 
D. M. 

. lam surprised to learn from Mr. Fedden’s letter of 5th 
inst. that he has thought it best to cousign to the waste 
paper basket, as unread, the ELECTRICAL REviEW of 28th 
ult., ot the portion of it containing my letter commenting 
upon the high efficiency he claims, as this result does not 
appear to be consistent with the other particulars he pub- 
lished—due to the letter being anonymous. | 

He seems to have given your correspondent of March 31st, 
who was somewhat more anonymous, a certain amount of 
countenance ; as to who the latter is, I may say, in passing, 
I have not the slightest knowledge. 

Judging by the number of anonymous letteis generally, 
or even if we take last week’s paper, having 8 out of 14 
anonymous correspondente, it would seem that if this is the 
correct way to treat such letters, many of your papers will 
have an ignominious end. 

It does not seem to me that it is correct to consider such 
letters anonymous in the same sense as those addressed to a 
man privately, as there may be conditions and circumstances 
which make it advisable to adopt a nom de plume in the 
case of published letters. | 

The facta remain the same, whetber they are by an 
anonymous writer or otherwise, and do not concern the 
writers thereof only, but yonr readers generally ; and in their 
hands I am quite prepared to leave the matter and allow 
them to draw their own conclusions. | 
Calories. 


— — 


Electric Light and Calico Priuts. 


With reference to the letter written by “Calico Print” 
in your last issue, we would point ont that we put on the 
market about three years ago an arc lamp specially designed 
for colour-matching, the invention of Measrs. Gardner and 
Dufton, of Bradford. 

The arc is enclosed in a lantern fitted with special glass, 
transmitting only those rays which produce the same effect 
on colours as the light from a bright north sky; the result 
is an artificial daylight of constant quality and intensity 
which is probably more useful for appraising colours than 
daylight itself, which necessarily v.ries from hour to hour, 
and with every change of temperature. 

The lamp has been adopted by most of tlie principal dyera, 
calico printers and paper makers throughout the country 
with entire success. | | 

We believe this is the only invention for colour-matching 
by means of artificial light. | 


— — 


Drake & Gorham, Ltd., 
R. W. В. 
London, S. W., May 9th, 1905. 


commutation in a Four-Pole Motor. 


Mr. J. K. Catterson-Smith's very interesting paper of 
March 15th on the above subject, contains in fig. 5 a curve 
showing the no-load losses of a motor for various brush 
positions, In connection with some experiments concerning 
the influence of short-circuit currents on the magnetic field, 
which I carried out during the winter 1908—1904, I also 
tested several motors in the same way on light load, keeping 
the voltage and the speed constant. The curves so obtained 
were not symmetrical to the neutra! line, showing a stronger 
increase of losses for backward shifting. The reason for 


this will be seen by following the different effect of the 
short-circuit currents on the field, which are weakening it 
for & backward pcsition, and strengthening it for a forward 
position, thus causing a considerable difference of the 
exciting current for two positions of «qual distance from the 
neutral line. The short-circaited conductors themselves ure, 
therefore, moving in a correspondingly different field. One 
of these curves which also contains the exciting current can 
be seen on p. 86 of my recently. published pamphlet, ** Uber 
Magnetische Wirkungen der .Kurzschlussstróme in Gleich- 
stromankern.” Stuttgart. Ferd. Enke. | 


J. Robert Pohl. 
Thornbury Works, Bradford. 
May 8th, 1905. 


—— 


— 


Ammonla from Peat. 


I shall be obliged if you will allow me to correct an error 
in the reference in your issue of May 5th last to my con- 
nectioa with the Eschweiler-Woltereck process of ammonia 
manufacture. | 

My investigation was undertaken and completed when the 
formation of the original syndicate was in contemplation, 
and, аё my request, an expe t in industrial chemistry, whose 
name І suggested, was asked to make some further inves- 
tig»tions. ; | | 

Me satisfied ourselves at that time that the pri cess as 


carried out at that early stage was feasible, and sufficiently 


promising to warrant the format/on of the syndicate as a 
speculative venture with every expectation of very large 
returns in the event of successful development to the com- 
merciul stage. | | | 

This development has occupied between two and three 
years, during which time it has received the unremitting 
personal attention of Dr. H. C. Woltereck, with the advice 
and assist^nce of his co-patentee, Prof. Eschweiler, and of 
B. E. R. Newlands. TAN 

At the time of my investigation, sulphate of ammonia was 
made in test tubes; it has now been made on a commercial 
scale, and under conditions which have proved definitely 
that, with the prices of labour and materials at the works 
now in course of erection, the cost of production will be less 
than half the present market price. | 

Ө. W. de Tunzelmann. 
London, S.W., May 9th, 1905. 


PARLIAMENTARY. 


Lon don County CoumciL's Tramways. 


ON Monday the Examiner of Standing Orders bad before bim the 
new provision which the L. O. O. are set king to incorpora'e into 
their Tramways Bille for this session, vis.:— For the purpose of 
maintaining the service of tramcars in any street in which a tram- 
way of the Council is in course of adaptation or reconstraction for 
working by electrical or other mechanical traction, the Council and 
their contractors, officers and servants, may lay, maintain and use 
upon the surface of any part of the roadway of such street, апса 
additional line or lines of rails, аз may be n-cessary, and the pro- 
visions of Sec. 25 of the Tramways Act, 1870, shall not apply tu 
any such additional line or lines of rail’, bat such sails may be laid 
во as to project abo ʻe the surface of the roadway to such extent as 
may be necesraty, & 3.” 

Mr. Browne (Parliamentary agent) represented the County 
Council, and Mr. Baxter appeared on beh df of the London General 
Omnibus Co, who oppoe.d the application. 

Mr. Ввотнв at the outset asked if the Examiner would find 
whether the cla ise was one which bad reference to second class 
works or not. If it was decided that it did not come within tne 
category of second class works, then he maintained that the allega- 
tion of the opponents fell t, the ground. ` | 

Mr. BAxTEB said he made two allegations. Fir.t, he alleged that 
the notices were late, and that wculd apply whether the worke 
were first or second class w.rks. His second allegation was that 
these temporary tramways which it was proposed to put down were 
really tramways of the second class, and in respect of which he 
cuntended that plans should bave depositea. By tbe present 
Bill the County Council wouid have power to lay tr.m rails along 
the street and really construct a series of tramways while the old 
tramways were being reconstructed. This they sought to do with- 
out putting in any plane or giving any notices or getting the con- 
sents of any of the local authorities. Although they were called 
temporary tramways, yet the County Council could keep them the re 
avy length of time. The Council also sought to vary the Tramways 
Act, which said that the rails should not be above the surface of 
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he street, for in this way those who used the streets could be put 

o great injury. There had been a case before the Law Courts, 
when it was decided that the County Council had no power to do 
this, and now they were coming before Parliament to get the neces- 
sary power. 

Mr. Browns said the clause clearly showed that what they 

d to do was in no sense a tramway, but was merely work 
incidental to the reconstruction of the existing tramways. A tram- 
way meant rails laid in the roadway, and intended to be there 
practically for all time. 

The EXAMINER said he understood the Council already had the 
power to reconstruct the tramways for electrical traction. 

Mr. Browne said they had that power under the Act of 1900, and 
until this case in the Courts was decided, they fully believed they 
had the power to make these temporary lines as they bad done 
in the past. They laid down temporary rails for the purpose of 
preserving the service, and now that the law had decided against 
them, they wanted to put the matter right, so that the work of 
reconstructing the tramways might not be delayed, and the tram- 
way service not bestopped. There were a number of cases in whioh 
it had been held that such works did not come within the category 
of works requiring the deposit of plans. This clause was an impor- 
tant one, inasmuch as it applied to the whole system of tramways 
in London so far as they bad not yet been reconstructed for elec- 
trical traction, and it would affect nearly 100 miles of tramway. 
It would be absolutely impossible to deposit plans showing tem- 
porary lines of rails in connection with the reconstruction of the 
existing tramways. 

Mr. Baxter: Bat I would point out that to have 100 miles of 
rails above the surface is a most dangerous thing. 

The ExAMINEB said that without going ioto the question whether 
this work was right or not, be was quite clear that it did not fall 
within the category of second-class works, and he could only report 
а non-compliance in respect of late notices. 

Mr. Browns urged in support of his contention, that the 
Examiner should rule the whole memorial out, so that the memoria- 
lista would be unable to present a petition to the Standing Orders 
Committee. i 

Mr. BaxTER asked that the Examiner should not give a decision 
which would shut him out from the Standing Orders Committee. 

After further argument, the Examiner said he should simply report 
in the usus] way to the Standing Orders Committee, that the 
ene Orders with regard to the notices had not been complied 

t 


PAISLEY -DisrRIOT TRAMWAYSB. 


On Friday, May 5th, in the Justiciary Buildings, Glasgow, a 
Parliamentary Committee, consisting of Mr. Eugene Mason, M.P. 
(chairman), Lord Stanley of Alderley, Sir John Batty Tuke, M.P., 
and Mr. John Fleming conducted an inquiry under the Private 
Legislature Procedure (Scotland) Act, 1899. The first order taken 
was the Paisley District Tramways extension. 


Mr. Jouxston, K.O., on behalf of the promoters, said the purpose | 


of the order was to obtain power to extend certain existing systems 
of tramway line» In 1901, the promoters of an order obtained 
power to make 10 different lines of tramways.. They were all 
either within the burgh of Paisley or connecting Paisley with 
Renfrew on the one side and Johnstone on the other. Glasgow 
had running powers to the Oross of Paisley, and there was a con- 
tinuous service of Glasgow cars from the centre of Glasgow to the 
centre of Paisley. The most important feature of the proposed 
order was power to connect Barrhead on the south with the present 
tramway line, and to carry the Johnstone line to Kilbarchan. The 
promoters were really following the policy which dictated the 
original conception of the lines, and which was approved by the 
Commissioners who sat on the original Bill. The order also sought 
power to extend the time for making certain lines granted in the 
first order, and to abandon other portions of the original scheme. 

The order was opposed by the Caledonia», Glasgow and Bouth- 
Western and Glasgow and Kilmarnock Railway Companies, and the 
нм Telepbone Company, all of whom were represented by 
counsel. 

The first witness was Mr. Јовивтохе Бмттн, one of the directors 


of the Paisley District Tramways Co. He said that during the past 


six months 4,340,573 passengers were carried over the present 
system, and they expected a large increase on those figures in the 
summer months. Fifty cats rau between Paisley and Johnstone. 
The object of the order generally was to increase the usefulness and 
` effectiveness of this particular route, and give them a more natural 
terminus. They had found great utility in connecting Paisley and 
Renfrew with the working towns on the opposite side of the Clyde 
by running the lines down to the ferry. 

By Mr. Оотнвів, K.O., for the Glasgow aad South-Western 
Railway Co.: The people carried by the railway companies were so 
few that these companies would probably gain by their other traffic 
being fed by the additional tramway facilities. 

Mr. FaxpBRIOK Courts, manager of the tramways, said that the 
working expenses came out at about 54d. per car-mile. 

After other evidence bad been led in favour of the order, the 
case for the objectors was heard. | 

Dr. Davip Мовват, solicitor to the Glasgow and South-Western 
Railway Oo., examined by Mr. GUTHRIE, said that the extension of 
the tramway system, as proposed in the order, would be detrimental 
to the interest of the railway company. It was, he considered, most 
unreasonable to propose to extend the tramways, seeing that the 
railway companies had, within the last few years, constructed their 
railways on precisely the same evidence as had been led for the 
tramways tbat day. 


Mr. Вовювт MILLAB, general manager of the Oaledonian Railway 
Oo., said that the Caledonian line between Paisley and Barrhead 
would be opened for traffic on June 1st. To date it had cost 
£720,000. There was not sufficient traffic to justify two railways 
and a tramway in the district. 

By Mr. Jouxeronm: When the cars began running from Glasgow 
to Cambusleng, the railway passenger traffic between these two 
points went down almost immediately by 50 per cent. 

The inquiry was resumed on Saturday, the 6th, when evidence 
was heard on behalf of the National Telephone Оо. Mr. Lamb, dis- 
trict manager of the Paisley and Greenock section of the company's 
system, stated that the proposed tramways operations would neces- 
sitate the raising of the company’s wires. The National Telephone 
Oo. contended that they were entitled to recover the cost of this 
alteration from the promoters of the order. 

Mr. WiLLIAM ALLAN, electrician, of the National Telephone Co., 
was examined as to the effect of the proximity of trolley wires to 


the telephone wires, and the necessity of raising the telephone 


The preamble of the Bill was found proved. The protective 
clauses sought by the Telephone Co. were disallowed. 


Shropshire and Wortestershire Electric Power Bill.— The Great 
Western Railway Oo., the Bridgeworth Corporation and the Oswestry 
Corporation bave withdrawn their opposition to this Bill. 

Electric Lighting Provisional Order (No. 3) Bill —Oa Monday the 

Examiner of Standing Orders found that the necessary require- 
ments had been complied with in the case of the above Bill, which 
confirms an electric lighting order granted to the Borough Oouncil 
of Woolwich. 
Electric Lighting Order Confirmation (No.5) Bill.— On Monday the 
Examiner of Standing Orders had before him the above Bill, which 
confirms orders to the followiog districts:—Andover, Tunstall, 
Hessle, Litherland, Little Hulton, Penmaenmawr, Ravensthorpe, 
Stratford-on-Avon, Surbiton, Tewkesbury. 

Scotch Electric Lignting Orders —Mr. Campion, the Examiner, on 
Monday found that the neceseary Standing ers had been com- 
plied with in the case of the Electric Lighting Provisional Order 
(No. 4) Bill. The Bill confirms the following orders :— Denny and 
Daniface, Grangemouth, Inverness, Polloksbaws, Renfrew, Ruther- 
glen and Uphall. х 

Wigan Corporation Tramways.—On Monday the Examiner of 
Standing Orders had before him the application of the Wigan Cor- 
poration for an additional provision to their Bill of this Session, 
the object of which is to obtain power to construct a tramway 
about 1 mile 1 furlong in length, situated in the urban district of 
Aspall, at a ссв of £13,000. The consent of the Urban District 
Council of Aspull wae produced, and there was no opposition. In 
consequence of late notice, the Examiner was bound to report a 
non-compliance with Standing Orders, and the matter will now 
come before the Standing Orders Oommittee. 

London County Council Tramways Bill.—The South-Eastern Rail- 
way Uo., the London and Obstham and Dover Oo., and the Bonth- 
Eastern and Ohatham Railway Co.'s managing committee have 
withdrawn their opposition to the above Bill. 

West Cumberland Electric Tramways.—This Bill came before the 
Unopposed Bills Committee of the House of Commona on Thursday 
last week, and was passed und ordered for third reading. 

Electric Lighting Confirmation Order Bill, No. i.—This Bill, 
which confirms a number of provisional orders granted by the Board 
of Trade, came before the Examiner of Standing Orders on Thuraday 
last week. The Bill grants the following orders:—Bury, Conway, 
Golborne, Haydock, Little Lever, Bouthall-Norwall, Bpalding, 
Whitwood and Whitworth. 

London United Tramways (Extension of Time) Bill.—This Bill came 
before the Unopposed Bil Committee of the House of Comme ns 
on Thursday last week. Evidence having been given by Mr. 
оаа Robinson, the Committee ordered the Bill to sta ad for third 
reading. 

The London Electric Power Bills.— Earl COamperdo wn's Committee 
resumed its sittings on Taesday, when Mr. Balfour Browne opened 
the case of the City of London Electric Lighting Co., with which bas 
been consolidated the Bill of the East London and Lower Thames 
Valley Power Oo Owing to pressure upon our space this week our 
report of the proceedings is held over. | 


Electrical Contractors’ Association (Leeds Branch). 
—The annual general meeting of this branch was held at the Great 
Northern Hotel, Bradford, last Saturday afternoon. Mr. P. Normen 
Hirst presided, and there was a good attendance of members. The 
annual report and balance-aheet were adop ed, and the following 
officers were elected for the ensuing year :— 


Chairman, Vice-Chairman, 
Mr. W. P. Steinthal. Mr. J. Н. Taylor. 


Mr. B. C. Wallis, though anxious to retire, was re-elected secre- 
tary, it being felt that bis retirement would ba a very serious loss 
to the branch. He consented to act for another year. 

The meeting was followed by а dinner, to which severa! guests 
were invited. Mr. W. P. Steinthal, the new chairman, presided. 
The guests present included Mr. Rolles and Mr. Allsopp, ot 
Bradford Corporation Electricity Department, and Mr. P. © 
Bteinthal,a member of the Central Board of the E. O. A. Letters of 
apology for unavoidable absence were read, amongst others, from 
the city engineers of Leeds and Bradford, and from McDermott, 
President of the Northern Section. 
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TRE Mayors, ALDERMEN AND BURGESSES OF THE BOROUGH OP 
SwANSEA v. Тив National TELEPHONE Co, Lp. 


Tuis case came before Mr. Justice Buckley in the Chancery 
Division on Wednesday last week. It was an action by the 
plaintiffs claiming а declaration that under and by virtue of Bub- 
вес. 5 of Sec. 3 of the Telegraph Act, 1899, and an order made by 
the Postmaster-General pursuant thereto, and in the events 
which had happened, the plaintiffs were entitled to be afforded 
by the defendants all proper facilities for “restricted inter- 
communication” within the meaning of the order between 
the respective telephonic systems of the plaintiffs and the 
defendants, and that the defendants were bound to connect the 
telephonic lines which had been laid by the plaintiffs with the 
central switchhoard in the defendants’ telephone exchange in the 
borough of Swanses, and by means of such connection to afford to 
the subscribers of the plaintiffs the same facilities for such inter- 
communication as were given by the plaintiffs to the defendants’ 
subscribers. 

The plaintiffs also asked to have it determined what farther works 
ought to be done and by whom for securing material inter- 
communication between the respective telephone systems of the 
plaintiffs and defendants as contemplated by Sub-sec. 5 Bec. 3 of 
the Telegraph Act, 1899, and the order, and how the cost of all 
works done, or to be done, for securing such intercommunication 
ought to be borne. The plaintiffs also claimed damages. 

Shortly after Beptember, 1902, the plaintiffa provided and had 
since worked in the Swansea area a system of public telephonic 
communication in competition with the defendants. On January 
1st, 1904, the plaintiffs requested defendants to give “restricted 
interoommunication within the meaning of the order between 

using the plaintiffs! system and persons using the 
defendants’ system in the Swansea area in accordance with 
the provisions of the Telegraph Act, 1899, and the order, 
and satisfied the Postmaster-General that they possessed the 
required number of bond fide subscribers actually working. The 
plaintiffs, for the purpose of establishing intercommunication 
between the two systems, had laid telephonic junction lines 
from their telephone exchange in Swansea to a point opposite 
the defendants’ exchange, and alleged that it was proper that their 
telephonic junction lines should be connected with the defendants’ 
central switchboard in their exchange in Swansea. The plaintiffs’ 
case was that the defendants declined to make the connection or to 
afford the plaintiffs any facilities for such “restricted inter- 
communication,” sometimes alleging that, unless the plaintiffs firet 
provided and connected junction circuits between plaintiffs’ principal 
exchange in Swansea and each of the defendants’ exchanges in the 
Swansea area and also janction circuits between the respective 
excbanges of the plaintiffs and defendants both at the Mumbles and 
at Morriston, they were not bound to afford to the plaintiffs any 
facilities whatever for interoommunication between the said respec- 
tive systems. In order to have these questions determined, the 
ра шыня commenced the present action, and claimed the relief before 
sta 

Mr. Buckmaster, K.C., and Mr. R. J. Parker appeared for the 
plaintiffs, and Mr. Danckwerts, K.O., and Mr. Astbury, K.C., for 
the defendants. | 

Evidence was given for the plaintiffs that the scheme proposed 
by the company would involve a waste of money. The witnesses 
stated that, in their opinion, all that was necessary was to connect 
the abd central exchanges and make further connections as they were 
required. 

Mr. ALrBED R. Bunnerr, M. I E. E., gave evidence for the 
plaintiffs to the effect that be supervised the laying of the Swansea 
Corporation system. The cable of that system was laid within a 
few feet of the defendants’ exchange. No trouble or difficulty 
would arise if the systems were connected. He had never heard 
such a proposal as that of the defendants, which would occasion 
ünnecessary expense. ЧЕ N 

In orost examination, WiTMESS said a great point of telephone 
management was to avoid delay to subscribers. He did not agree 
that the proposal of the Oorporation would cause delay. What 
made for the efficiency of one system would make for the efficiency 
of the other. In his opinion the parties should agree as to the cost 
of one cable, and divide it. 

Col. R. E. Свомртон, M. L O. E., past-president of the Insti- 
n of Electrical Eingineers, agreed with the evidence of the last 

(ness. 

Mr. Macon, Oorporation telephone manager at Swansea, gave 
evidence as to the work done at the Swansea Exchange. 

Mr. MoFm, Glasgow Corporation general telephone manager, 
gave corroborative evidence, and in answer to the judge, said that 
what the defendants wanted to do was practically to duplicate the 


Thís was the case for the plaintiffs. 
On Thursday Mr. Asrsuny, K.O., opened tke case for the 
defendant company. He said this matter had been fought as 
though the National Telephone Oo. were intentionally obstructing 
a right the Swansea Corporation had to mutual intercommunica- 
tion. It was nothing of the kind. The defendants were a very 

company DIE on their business in practically every town 
in England, and, of course, their first duty was to their own sub- 
scribers The arrangement made by the Telegraph Act of 1899, 
and that which would have to be made in every town, were matters 
of as much importance to the defendant company as to the various 


corporations who wanted intercommunication. There was no desire 
of any kind on the part of the defendant company to in any way 
obstruct or hinder the right of the plaintiffs to have such mutual 
intercommunication as they were entitled to. Interoommunication 
when given would cause considerable expense to both parties, and 
it was fair that the defendant company should not be put to the 
extra expense unless there was some guarantee that the subscribers 
in the appiicant company were likely to continue. The plaintiffs 
bad satisfied them as to that. The Act of 1899 contemplated that 
the Postmaster-General might, within six months from the passing 
of the Act, lay down the terms and conditions on which the 
intercommunieation should be brought about. If he laid down 
conditions they must be observed, but if he did not (as was the 
fact), then the terms and conditions on which intercommunication 
should be effected were a matter for agreement between the Cor- 
poration and the company. He submitted there was no jurisdiction 
for the Court to grant a mandamus. 

His LokpeR pointed out that the plaintiffs had a statutory 
right of intercommunication. 

Mr. AsTBURY agreed, but said that if the offer of the company 
was fair and reasonable, the Court could not вау that they had 
refused to comply with the requisition. Reasonable facilities did 
not mean that the company were to pay for poles and the pulling 
up of streete. The company suggested that the plaintiffs should 
bring their subscribers to each of their exchanges. He asked his 
Lordship to say that the offer of his clients was a fair and reasonable 
offer to afford proper facilities within the meaning of the Act. 
Evidence would be given to show that the company's system at 
Swansea was in such a condition that they had insufficient junctions 
between their exchanges, and that if his Lordship made the order that 
the plaintiffs asked, the company’s business at Swansea would be 
thrown into confusion, and they would be unable to carry out their 
obligations under the statute. "The company's contention was that 
all messages the Oorporation brought to them must be brought to 
the switchboard of the subscriber to whom it was wished to speak, 
and that the company should do the same, 

Evidence was then given for the defence. 

Nx. F. GILL, chief telephone engineer ef the defendant company, 
gave evidence as to the arrangement of telephonic wires in Swansea, 
and the effect of the junction proposed by the Corporation. The 
result of the Corporation's proposals, he said, would be to very 
seriously deteriorate the service of the company's subscribere. Не 
suggested that tbe plaintiffs should bring their subscribers up to the 
switchboard belonging to the subscriber to whom it was wished to 
speak, and the company should do the same. Whatever the 
expense of that was to the plaintiffs, i& would be the same to the 
defendante. 

Mr. H. Laws WEBB, another expert, also gave evidence, whieh was 
corroborated by the Swansea district manager of the company. 

Mr. W. E. L. Ganz, the general manager, was giving evidence 
to the same effect, when the hearing was adjourned until 
Friday. 

On Friday, Mr. Gain said it was not correct that he had put for- 
ward certain pointe as a mere excuse for not affording the Corpora- 
tion facilities. The competition between the Corporation and the 
company at Swansea had been very active and hostile, and he felt 
entitled to take all points һе could in favour of hiscompany. The 
objections he took, he believed, wera perfectly good, but when the 
Postmaster-General came to a different conclusion he withdrew 
them. The company was perfectly ready to carry out the Telegraph 
Acts, aud the difference between the Corporation and the company 
was only what means should be adopted to secure intercommunica- 
tion. Swansea was an important telephone centre, using the tele- 
phone in a much greater degree than many other places. He 
thought the company's proposals were the only ones by which 
intercommunicating messages could be brought! about between the 
parties. No intercommunication between the rival systems was 
worthy of the name, unless there was going to be good will and 
co-operation in carrying it out. 

Crossexamined: He had never been anxious to allow the 
plaintiffs to intercommunicate with the plaintiffs’ system. In bis 
opinion the Corporation ought to increase the junction circuits for 
their originating traffic, and the company ought to do the same for 
theirs. He had taken up the position that until the Corporation 
acceded to the company's proposals, they would not allow inter- 
communication unless it was done as a whole. 

Re-examined: He thought the Corporation's proposals meant 
that the company oaght to bear the whole cost of both seta of 
originating messages. 

His Log DSR said that the Act of Parliament seemed to have 
overlooked many important things. For instance, it said that 
facilities should be given for intercommunication ; but nothing was 
said as to who should bear the cost. 

Mr. BUCEMABTEB said that the Act was framed for the purpose 
of protecting the subscribers and not the companies. 

His Г.оврвнтр said that might be so, Still the weight of benefit 
conferred on subscribers to a small exchange would be greater than 
to a subscriber to a large exchange. There was nothing to provide 
for adjusting payment. Was not what Mr. Buckmaster wanted an 
inquiry as to what was necessary ? 

Mr. BUCKMASTER said he wanted more than that. He wanted 
proper facilities for intercommunication 

His Г,ововнр said he could not go into every detail as to what 
was necessary. All he could do was to say that facilities should be 
given and order an inquiry as to what were proper facilities. He 
could express an opinion as to certain things being desirable. 

Mr. BUCKMASTEB asked that it should be declared that connections 
between the two systems at Swansea, Morriton and the Mumbles 
were proper facilities, with liberty to apply later if farther 
facilities were thought by either party to be necessary. 
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His І,оврвнтр reserved judgement. 

His ІоврвніР delivered a detailed judgement yesterday 
(Thuriday) morning, declaring that plaintiffs were eatitled to be 
afforded by the defendants all proper facilities for restrioted 
intercommunication within the order between persons using 
the defendants’ system and persons using the plaintiffs’ 
system, and he declared that the defendants had improperly 
refused to give such proper facilities. There would be an 
order that the defendants do give such proper facilities, and there 
would bə liberty to apply. Defendants must pay the costs of the 
action. 


Back v. Dick, Kenr & Co., LTD. 


Ix the Court of Appeal on Friday the Master of the Rolle and 


Lords Justices Mathew and Cosens-Hardy concluded the hearing of 
an appeal by Dick, Kerr & Co., Ltd., from an award made under 


the Workmen's Compeneation Act, by Judge Lush Wilson, K.C., ` 


sitting in the Exeter County Court. The company were contractors 
who had entered into a contract to take up the old tramway lines 
in certain streets in Exeter and lay down new rails for electric 
tramcars, The new rails were brought to Exeter by the London 
and South-Western Railway Oo. to their Queen Street Yard, 
separated from the thoroughfara by means of a gateway. Some of 
the rails were taken from there to side depóts belonging to the 
empioyers, where they were stored, and the rest were, by an 
arrangement between the employers and the railway company, 
stacked and stored in the Qaeen Street Yard. The rails stored in 
the yard were taken direct from there to be laid in the streets. The 
contract contained no provision as to the place where the rails 
should be stored. Applicant was employed by the defendants 
in the Queen Street Yard in assisting to unload rails from 
a truck, and to stack them by means of а hand-crane, 
when he was injured by the accident. At the time of the 
accident the only work under the contract then commenced was 
that of taking up the old rails in the street on the Bt. David's 
station side of the Clock Tower, and about 700 yd. from the place 
where the accident happened. It was admitted that a tram- 
way wasa “railroad” within the definition of enginéering work, 
bat the question was whether the applicant was, at the time of the 
accident, employed “оп, in, or about engineering work.” The 
County Court judge decided in favour of the applicant, boldiog 
that the words included any portion of the selected area проп which 
the essential operations were conducted, and that the site upon 
which the rails were stacked in the yard was on, or in, or about the 
engineering work. 

The appeal was brought on the ground that the County Court 
judge had misdirected himself by adopting the wrong principle. 

Mr. O. Gutteridge appeared for the applicant, and Mr. W 
Shakespeare for the employers. 

At the conclusion of the arguments, 

The Master OF THE ROLLS, in giving judgement, said that to 
come within the Act the workman must be employed on, in, or about 
the physical area where labour of a certain class was being bestowed. 
Ia the present case the physical area of the engineering work which 
was actually beiog carried on at the time was about 700 yards from 
the scene of the accident. Unless it could be said that the railway 
yard was part of the physical area of the engineering work, the 
case did not come within the Act. In his Lordship's opinion it 
could not be said the County Court Judge had drawn the inference 
that the yard was part of the physical area, because he eaid that 
"although the word ‘work’ imparts definite locality as meaning 
the thing on which the labour is bestowed, I think the words ' on, 
or in, or about engineering work' must include any portion of the 
selected atea upon which the essential operations were conducted." 
His Lordehip was of opinion that it was not correct to say that any 
piece of land on which any incidental, thougb, perhaps, essential 
work was done, was, ав a matter of law, part of the physical area of 
the engineering work. It was through a misdirection upon that 
point that the County Court Judge arrived at the conclusion that 
the railway yard, which was 700 yards away from the place 
where actual works were being executed, was part of the locality 
of the engineering work. It was his Lordship's opinion that the 
appeal succeeded, as there was no evidence that the place where 
the applicant was employed at the time of the accident, was on, or 
in, or about, the engineering works. 

Lords Justices Mathew and Cozens-Hardy concurred. 

The appeal was accordingly allowed. 


BUSINESS NOTES. 


— MÀ e — 


Etectro-Metallurgical Industries in Norway.—It is 
announced tbat the large new enterprise for the magnetic treatment 
of iron ore at Dunderlandedal in Norway is approaching completion. 
The electrical power station of 6,000 н.р, is ready, and so are the 
buildings for the magnetic separating plant which have been 
erected at the mines. The plant itself will soon be finished. Tae 
preliminary work at the mines has been done, and the railway to 
the harbour is ont of tke builders’ hands. It is hoped that by the 
summer of the present year some 5,000 tons of ore will be treated 
every day, while the exportation for 1906 is expected to reach 
750,000 tons. Daring the first 11 months of 1904 the amount of 
metallic sinc exported from the factory at Hafslund, where the De 
Laval electrical process ie employed, reached 1,316 tons. 


The Carbide Trade.—The Société pour la Fabrication 
du Carbure de Calcium of Gurtnellen made a net profit of 110,771 fr. 
as a result of last year’s working. The Società Italiana del Carburo 
made a profit of nearly two and a quarter million lire, enabling 
them to pay a dividend of 28 per cent. In the Italian works the 
amount of carbide manufactured was 23,000 tons, in comparison 
with 20,000 tons during 1903. 


Phenix-Belliss Sets.—The Phoenix Dynamo Manu- 
facturing Co., Ltd., have placed &n order for two engines for driving 
an 150.kw. dynamo with Messrs. Belliss & Morcom, Ltd. These are 
for the plant for Messrs. W. Н. Miers, Leeds, to the specification of 
Messrs, Shepherd & Watney, Leeds. 


Inspection Boxes for Conduit Work. — Messrs. 
Wenham & Waters, of Paragon Works, Croydon, have devised, and 
provisionally patented, an arrangement for doing away with tapped 
holes and metal thread screws for fixing the covers of inspection 
boxes. These boxes are made with a wide fiat flange, so that 
an india-rubber seating can be used for watertight work, and in 
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this flange are a number of pockets filled with soft metal which will 
take an ordinary wood screw. The covers of the boxes may be 
either of metal or wood to receive switches, &c. ; the walls of the 
boxes are of sufficient thickness to take a thread for the conduit, 
and, owing to their shape, are self-moulding and inexpensive to pro- 
duce. A large range of sizes are listed ; they are so arranged that 
any make of switch, ceiling rose, &5., may be applied to the boxes 
without special provisions being made to receive same. 


Morris-Hawkins Dynamos.— The report of the Morris 
Aiming Tabe and Ammunition Co., Ltd., for 1904, says that the 
£10,000 of capital subscribed during the year was devoted to the 
erection snd equipment of a factory, on the company's freehold land 
at Dagenbam, for the Morris-Hawkine Electrical Oo., Ltd., formed 
for the manufacture of electrical dynamos and motors. The pro- 
gress already made in this new development of the business is sail 
to point to beneficial results to the parent company. 


The Islington Electrical Exbibition.—Mr. Albert 
Gay, the borough electrical engineer of Islington, has sent us some 
further particulars regarding the exhibition which is to beheld at 
the IIornsey Road Baths from January 15th to 27th next. Every 
effort is to be made to render the show asa‘tractive as it can be made 
for the general public, not only with electrical driving, lighting and 
heating apparatus, but with entertainments, swimmiog and diving 
competitions, model yacht races, electric boats, electric fountains and 
so forth. The catalogue will have a minimum circulation of 10,000 
copies, and advertisements for it are now being sought. Fall 
particalars as to space in the power and lighting sections, and 
regulations relating to same, can be obtained by applying to Mr. 
Gay, at 50, Eden Grove, Holloway, N. 


Apprentice Premiums: Sentence. — On Monday 
Judge Rantoul, K.C.. sentenced Sidney Fielder to six months’ 
imprisonment with hard labour, and Owen O. Fielder was bound 
over to come up for judgement if called upon, on a charge of taking 
the son of one Esdaile as an арргегі'се to their business of “ shop- 
fitters and general electricians " in Hackney and not teaching bim 
his trade. Other cases were als mentioned in which they bad 
taken apprentices at certain premiums though no business was 
being done, 


Germany.—Under the title the Witten Akkumulatoren 
Werke Gesellechaft a new company has just been formed at Witten 
with a capital of £25,000 to manufacture accumulators. 


Imports of Foreign Electrical Machinery.— Returns 
just issued show that the imports of foreign electrical machinery 
into this country during last month attained a value of £51,064. 
This brings up the total for the four months ending with April last 
to £177,562, as against £178,924 in the corresponding four months 
of 1904. 


Graphitic Carbon Brushes.—We learn that the Morgan 
Crucible Co., Ltd., Battersea, have lately taken up the manufacture 
of graphitic carbon brushes. 
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Browett-Lindley Engines.— The following are some of 
the more important orders booked by Messrs. Browett, Lindley and 
Oo., Ltd., Patricroft, during April: 

From the Industrial Engineering Co., Ltd., Hyde, for the Shelton Iron and 
Steel Co., Ltd., one 150- ку, engine, 

From the Newport Corporation, one 300-kw. steam dynamo, also one 200-K W. 
steam) balancer, the dynamos being by the Gencral Electric Co., Ltd. 

From Messrs. Bruce Peebles & Co., Ltd., for Canadian electric trainways, one 
250 kw, engine. 

From the General Electric Co., Ltd., the jet condensing plant for the King's 
Lynn Corporation. 

From Messrs. J. Birch & Co., London, for mill lighting in India, one 50-Kw. 
set, including dynamo by Messrs. J. P. Hall & Co., Itd. 

From Messrs. Witting, Eborall & Co., for mill lighting in India, one 50-K W. 


a d 
m the British Thomson- Houston Co., Ltd., for the Hoylake C. D.C. 
Electricity Works, one 250- Kw. engine. 

From Messrs. J. H. Holines & Co., for Messrs. Brookes & Doxey, Ltd., a 
tandem compound engine. 

From the Fernhurst Spinning Co., Ltd., Oldham, one 1.400. . . r. three-crank 
e CEDAR vertical“ Corliss” engine, for driving their mill by ropes. 

"rom the Phonix Dynamo Manufacturing Co., Ltd., one 800- w. engine, for 
the Keighley Corporation; one FF. RW. engine for coupling to a three-phase 
generator, for a large Bradford mill; also an engine for coupling to a dynamo, 
for the West Riding County Council, 


Catalogues and Uists.—Messrs. Enxksr F. Moy, 
Lro., Camden Town. New list (No. 36), describing Moy and 
Bastie’s return current circuit-breakers (single-pole) for continuous 
current circuits up to 600 volts. 

THE ErxcTBIiCAL Co, Lro., London, W.C. A number of new 
publications have come to hand from this company. No. 149 
describes their twinkling socket for advertising signs; No. 150 
illustrates and particularises the electrica!ly-driven winding engine 
at No. 2 Preussen Pit; No. 151 gives a few figures showing “how 
to make electric light cheaper than incandescent gas,” the course 
recommended being the use of Nernst lamps; Nos. 154, 156 and 
157 give half-tone views, bat no particulare, of three 75-K w. con- 
tinuous current generators driven by gas engines at Limerick 
Corporation Electricity Works, also 240-kw. synchronous motor- 
generators and 720-Kw. three-phase alternatora supplied for Sun- 
derland Corporation. 

Mr. M. SRE, 6, Henrietta Street, W.C. Price list of dry cells, 
carbon bag cells, pocket lamp batteries, &c. 

Messrs. RoTHEBHAM & Sons, Coventry. Trade price list of 
lubricators, oil caps, grease cups, &c., for machinery, cycles and 
motor-cars. 

Tam C. W. Hunt Co, New York. Catalogue No. 055, detailing 
their coal-bandling machinery for power stations, boiler-rooms, 
manufactories, &c. Numerous interesting illustrations appear. 

CALLENDERS CABLE AND CONSTRUCTION Co., Ltp.—The new 
catalogue of cables just issued by this company must have involved 
an enormous amount of labour in its production, for it con- 
tains coloured diagrams and specifications and tabulated details 
of Callender cables of all descriptions. The various classes are :— 
Bingle conductor concentiic and twin cables for low and medium 


working pressures (up to 660 volts); concentric cables for high 


pressures (up to 2,200 volts) ; triple-concentric, aleo three-core and 
three-phase for low and medium pressures; three cables for 
extra high tension. In each of these sections there are various 
sub-sections according to the sheathing, armouring, and so on, used. 
A most excellent arrangement consists in the use of coloured diagrams 
of cable sections, one of which appears on each alternate page facing 
the specification and tabulated matter which relates to it. An index 
to all of the colours used is given early in the book showing the 
diffe.ent materials and metals represented by them, such as copper, 
bitumen, fibre or paper, lead, yarn, steel, bitumen tapes, braid and 
filling-in material. Ia the tabulated data there are stated the 
sectional areas of conductors, thicknesses of dielectrics and lead, 
overall diameters, code words, and prices per 1,000 yd. 
Further on in the book there is a series of feeder curves 
which are intended to give a ready means of arriving at a suitable 
area of copper conductors for most ordinary cases of supply feeders, 
those mentioned being for single conductor tramways, two-wire, 
three-wire, and three-wire three-phase feeders. Much matter of 
value is brought together in the general information section, and 
mention must also be made of the tabies of weights, resistances, 
&c., of copper conductors, British standard tables, comparison of 
different wire gauges, and insulation and pressure tests. The work 
is an excellent one, and many electrical engineers will keep it handy 
for frequent reference. 

CrnciunatTr ELECTRICAL Тоог Со. (U.S. A.). List describing 
direct current portable drills and an electrical grinder. 

М евввв. WessteR & Винметт, Atlas Works, Coventry. A 
very fine catalogue (95 pp. art paper) of modern machine tools, 
including boring and turning mille, multiple drilling, protiling and 
milling machines, also turret, screw-cutting, and brass-finishere' 
lathes. The half-tone illustrations, which are numerous, are of a 
very high class. The catalogue ought to be in the possession of tool- 
bayers and tool-users. 

BaitisH TnHoxsoNs-HousroN Co, Lro, Rugby. Pamphlet No. 
180 describing the B. T. H. Meridian lamp, and its advantages, and 
giving certain illuminating data. : 

Messrs. J. C. LYELL & Co., LTD., 55. Victoria Street, 8.W. 
Catalogue of motor-car accessories made in Patrick's metal, brass, 
эпа nickel Charging boards, ignition devices, electric measuring 
instruments, contact breakers, &c., are shown and - priced. 


The Building Trades Exhibition.— The exhibition of 
the building trades, which was held at the Agricultural Hall, 
Islington, from April 27th to May 6th, was a large one, and very 
representative of the many branches of the industry. Among 
the exhibits there were many machine tools in operation. A number 


of firma connected with the electrical industry took space; amongst 
them we noted the Armorduct Manufacturing Co., Ltd., who made 
а good display of their Armorduct” conduits and fittings, wires, 
electric lighting fittings, &c. The company also exhibited a new 
electric three-speed hand drill, and their stand was illuminated by 
four tlame arc lamps, both of which new lines have been taken up 
recently by them. Prominently shown was a list of the large 
contracts which have been carried out with ‘‘Armorduct ”; these in- 
clude:—The London Coliseum ; Waldorf Theatre, London; Olympia, 
Liverpool; L.C.C. Tramway  Car-Sbeda; Haymarket Theatre, 
London; Hippodrome, Manchester; York City Asylum; Wigan 
Corporation Public Baths ; the Manchester Ship Canal New Transit 
Bheds, Manchester; and Withington Workhouse, Manchester, 
The amount of conduit that has been used in these installations, 
exceeds over half a million feet. | 

Messrs. Joseph Richmond & Co., Ltd., had a model of a 
" Richmond-Carey patent automatic electric lift in operation, and 
showed other electric hoists, &c. Another excellent display of lifts 
and lift gears was that shown by Meszrs. R. Waygood & Oo., Ltd. 
Messrs. Crossley Bros., Ltd., had several of their well. known engines 
installed on their stand, one driving a small generator, and lighting 
theirexhibit. Опе of theirspecial high-speed electric lighting engines 
(oil) was also in operation. A Harman” electric hoist, fitted with 
а 3-H.P. semi-enclosed motor, was shown by Messrs. R. Harman 
and Co. 

Messrs. Heenan & Froude, the Horsfall Destructor Co., Messrs. 
Hughes & Stirling, and Messrs. Meldrum Bros., all took space for the 
purpose of exhibiting their various patents for the destruction 
of town refuse. Messre. Н. F. Joel & Co. made quite a large 
show with their Zone motors and dynamos. Another exhibit was 
that of Messers. R. W. Blackwell & Co, Ltd., with the “ Ruberoid " 
tubes, fittings, pumps, &c. Messrs. Bilbie, Hobson & Co., and the 
National Gas Engine Co., Ltd., also had some of their gas engines 
on view. Messre. Babcock & Wilcox, Ltd.; Messra.G. M. Callender 
and Co., Ltd. (bitumen sheeting, &c.); the J. Keith & Blackman 
Co., Ltd.; Mr. Arthur Koppel; Messrs. J. Defries & Sons, Ltd.; 


Mesers. Matthews & Yates, Ltd.; and the Medway Safety Lift Co. . 


were also represented. 

KEY ENGINEERING EXHIBITION.—An interesting exhibition of 
electrical and other machigery and apparatus was held in the 
Key Engineering Co.s showrooms, Manchester, last week. The 
demonstration was very well attended; there were more than 400 
visitors, most of whom were electrical men. 

There was a good show of high tension switchgear manufactured 
under the Cowan-Audrewa patents, and amongst other items there 
was in operation a high tension oil-break, mechanically operated 
switch panel with discriminating cut-out and current direction 
indicator, also an Andrews’ patent reverse-carrent circuit-breaker. 
Tais circuit-breaker isan exceedingly well designed piece of switch- 
board apparatus, which operates with a small reverse current. 
There was also a model of remote control switchgear, time limit 
relay and regujating transformer, and other apparatus. 

The fibre conduit is quite a new thing in conduit for cable laying 
in this country, though it bas been used in the Stats for nearly 10 
years. It is composed of a mixture of wood fibre, bitumen and 
paraffin wax, and when laid in concrete is exceedingly strong. It 
can also be laid direct in the ground. It is very light and easily 
laid, and is supplied with either screwed or socket joints. It is un- 
affected by heat or acid, во that when the mains become warm, they 
do not fasten on to the conduit and turn the system into a solid 
one, as is the case with some draw-in systems. Thirty-four miles 
of this conduit is being laid down by the Manchester Corporation at 
the present time. The advantages claimed for if are low coat, 
excellent mechanical protection, high insulation, and consequent 
freedom from electrolytic troubles, also small percentage of break- 
ages, and the cable can at any time be drawn out, however long it 
has been laid. It was fully described in our issue of November 
25th, 1904. 

The Carbone Arc Lamp is an excellent lamp, giving an exceed- 
ingly steady light without casting shadows, and claims to give 40 
per cent. more light than the ordinary type of arc lamp. The 
carbons are inclined at 120°to each other, and the voltage across 
the arc is 85, the current consumption being 11 amperes. Two 
lamps burn very steadily in series on a 200-volt circuit. 

Mesars. Elliott Bros. had a good show of their well-known 

recording and other instruments. They are now putting instru- 
ments on the market which are interchangeable in every detail, and 
parts of which can be replaced from stock without the instrument 
having to be recalibrated, 
Messers. Reavell & Co. exhibited one of their electrically-driven 
air compressors. ‘Tne compressor is double-ended, with the motor in 
the centre, all coupled direct on the motor shaft. Hach compressor 
has four cylinders, which are connected on one crank-pin. Thecrank 
of one compressor is set at 45° with the other, giving 8 pulsations 
per revolution. 

The Delafon Batteries Co. had a good selection of their different 
types of “Delafon Primary Battery,” which is largely used in 
France for electric bell and telephone work. A battery was shown: 
in operation working a high tension sparking coil for motor- 
car use, One of the most important features of the Delafon 
battery is that the electrolyte retains its humidity until the other 
part of the battery is practically done. Other exhibita included 
a " Harris" combined chemical and mechanical feed water filter, 
pneumatic tools, photographs of installations, &c. 


Book Notices,—We have received à copy of the second 
number of Electrics, the new organ of the South Wales Electrio 
Power Distribution Co., Ltd. The matter in this issue deals very 
largely with electric colliery installations and describes some of the 


766 


THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,433, May 12, 1905, 


work of this character recently carried out in the company's area. As 
the chairman of the company announced at its recent meeting, the 
South Wales colliery managers are now adopting electricity in a 
very enterprising spirit. Mr. R. J. Wallis-Jones has an interesting 
and fully illustrated article particularising the Thomson electric 
welding process. Other topics touched upon are overhead trans- 
mission, colliery cables, and the progress that is being made at the 
various generating and sub-stations in the district supplied by the 
company. Electrics is a very creditable production. 

Die Anwendung der Elektrizitats fur Militärische Zwecke. By 
Dr. Friedrich Wichter. A. Hartleben, Vienna. 3 M. This is a revised 
edition of a book originally published over 20 years ago, and it has 
naturally required to be practically completely re-written. It is 
more especially intended for the non-technical reader who wishes to 
obtain a general knowledge of the applications of electricity to 
military purposes, without requiring a detailed description of the 
apparatus and processes employed, from a strictly electrical point 
of view. In orderto make the succeeding descriptions intelligible, 
the book commences with a short chapter on the general charac- 
teristics of electricity ; then follow chapters on military telegraphy 


and telephony, ignition apparatus, electrical time measurement and 


electric lighting for military purposes. Hach chapter combines 
an illustrated description of the better known pieces of apparatus, 
with an explanation of the purposes for which they are designed, and 
in this way the book gives a useful general account of the subject ina 
readable and popular manner. 
Project for the Panama Canal. By Lindon W. Bates, 111, 
Broadway, New York. This brochure describes a project which, 
we understand, is now under consideration at Washington. Mr. 
Bates, in detailing his scheme, refers to the supply of lighting and 
power as follows:—" Electric power can readily be provided for 
the service of the canal, for its terminal cities, for its public 
utilities and industries. Pilots, however, responsible for the safe 
transit of vessels at night, will vastly prefer the system of placing a 
large searchlight on the stem of the ship 20 ft. below their positious 
on the bridge, to any system of canal lighting which only blinds 
their vision. Daring the construction period the writer does not 
advocate the use of electric power except for light and in shops. 
It will take too long to install such a system, and few, if any, land- 
excavating machines are yet through the experimental stage in 
trying to use electric motors as prime movers. Likewise he takes 
emphatic exception to the use of coal. In these tropics, coal burning 


requires too many labourers—men to unload vessels, to load and 


unload and transport cars, or barges, to load and unload wagons, to 
fire boilers, and to remove ashes. Instead, the writer proposes to 
install an oil-pipe line from Colon to Panama with tanks and 
pumping stations, with branches to Alhasjuela and to all points 
where fael will be necessary." 

* An Inquiry into and an Explanation of Decimal Coinage and 
the Metric System of Weightsand Measures.” By Edwyn Anthony 
Second edition. London: Geo. Routledge & Sons, Ltd. 2s. 6d. 

"British Standard Pipe Threads for Iron or Steel Pipes and 
Tubes.” No. 21. Report issued by the Engineering Standards Com- 
mittee; and “ British Standard Screw Threads,” No. 20. Interim 
Report issued by the Engineering Standards Oommittee. London: 
Crosby Lockwood & Bon. 2з. 6d. net each. 

The Physical Review, Vol, XX., No. 5. Мау, 1905. New York 
and London: The Macmillan Oo. 

We have received from the British South Africa Od., 2, London 
Wall Buildings, H. C., a publication entitled Southern Rhodesia: 
Information for Settlers.” 16 is full of matter, maps and photo- 
graphic views, which should be of interest and value to those who, 
by inclination or necessity, aspire to settle in this very promising 
British Oolony. 


For Sale.—Messra. Leopold Farmer & Sons will, on 
Jane 14th, sell some waterside premises, suitable for manufacturing 
purposes by auction. 
prepayment meters for sale. 
ments to-day. 


Trade Announcements.—Mr. О. R. Heap, of 47, 
Victoria Street, S. W., has been appointed sole agent for London 
and 11 adjacent counties for the direct and alternating-current 
motors and dynamos and starting switches manufactured by Messre, 
Hodgson Wright & Wood, of Halifax. 

Messrs. Spurr, Inman & Oo., Ltd., of Wakefield, have appointed 
Messrs. Umney & Peckett, of 46, King William Street, Е.С, as 
agents for London and district for the sale of their boilers. 


See particulars among our advertise- 


Liquidation.—A meeting of the Electrical Machinery . 


Developments Oo., Ltd, isto be held on Wednesday, June 7th, at 
151, Cannon Street, E.O., to hear an account of the winding{up, from 
the liquidator (Mr. F. W. Lowther). 


Meter-Reader's Sentence.—At Bow Street, Harry 
Martin, formerly in the employment of the Metropolitan Electric 
Supply Co. as а meter. reader, has been sentenced to three months 
hard labour for being found on enclosed premises, supposed for the 
purpose of committing afelony. Prisoner left the service of the 
company in 1903, and since then there had been six complaints of 
the loss of articles from houses and flats after he had called there 
to inspect the meters, bat, says the Times, no one would attend the 
Court to prosecute him. 


New Mining Regulations.—Oonsiderable discussion has 
been aroused by the stipulations contained in the new rules for the 
uso of electricity in mines, which call for the installation of leakage 
indicators on the mains. The requirements are difficult to meet. 
We are informed, however, that Messrs. Everett, Edgcumbe & Oo. 
are in a position to supply instruments which satisfy the conditions 
specified, for both p.c. and А.О. circuits. 


Aldershot U D.C. has 24 Watson penny 


Emsea Motor Starter.— This motor starter was 


-described in connection with our notice of the Holborn and 


Finsbury Electrical Exhibition (p. 523), where, we believe, it was 
exhibited for the first time. The ent is such that the no- 
load and over-load releases (if the latter is used), control the move- 


ment of the switch-arm during the operation of switching on; no 


Fic. 1. 


movement of the switch-arm taking place until the motor flelds are 
excited. The overload. releass protects the motor from excess 
current rise, due to starting up too rapidly, and in combination with 
the resistances, ensures that the current rises shall not exceed 10 
ampere steps up to 50 per cent. overload, thus rendering unnecessary 


the use of separate slow motion gears. A separate mechanical 


release trigger is provided for switching off, and the construction of 
the switch throughout, and its operation, are such as to commend it 
to all motor users. Figs. 1 and 2 illustrate the switch combined 
with Atkinson's patent adjustable time lag overload release, with 
the switch case open and clozed respectively. Mesars. Monté- 
Oallow & Oo, of 6, Ludgate Broadway, E.O., are the manu- 
facturers. 


Electric Coal-Cutting.—The Yorkshire branch of the 
National Association of Colliery Managers held a meeting at Wake- 
field on Saturday afternoon last, at the Diamond OCoal-Outter Оов 
works. The two-phase motor equipments in the machine and 
erecting shops were also various types of disk and long- 
wall electric machines, and other electrical apparatus in progress. 
A working model of the Blackett patent underground conveyor 
system was also on view. 


The Transvaal.—There was a 1 | 
imports of electric wire, cables and fittings, into the Transvaal 
during January last, the returns just to hand sho a value of 
£20,000 as compared with only £9,000 in the first month of 1904. 


increase in Ше: 


UO 
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Engine Contra¢ts.—Messrs. W. Sisson & Co., Ltd., of 
Gloucester, have lately booked the following contracts for Sisson ” 
engines :— 

One each 65 and 85-5. H. ., for South Africa, per Mr. A. Moir. 

One each 273 and 60-в.н.р., for the General Electric Co., Ltd., Witton. 

á pour 19-в.н.р. single-cylinder engines, for Messrs, Wm. Harvie & Co., Ltd., 
asgow. 

One 870-в.н.р. compound engine, from the Pbœnix Dynamo Manufacturing 
Co., Ltd., for direot-coupling to а 600-kw. generator, for the Gloucester Elec- 
tricity Works. 

One ieleotric light pleat (per Mr. Burra for Mr, J. West), comprising one 
W- B. H. P. oli hy de er engine, dynamo and direct-tube boiler, with all 
accessories, forming complete installation. 

Two 10-5.H.». single-cylinder engines, for the Sunderland Forge and Engineer- 
ing Co., Lid., Sunderland, for direct-coupling to Pallion '' dynamos. 

One 40-B.H.P, and one 8-в.н.р, single-cylinder engines, for the Indis-rubber, 
Gutta-percha and T.W. Co., Ltd., Silvertown. 


1 
LIGHTING AND POWER NOTES. 


African Notes.— PORT ELIZABETH. — The T.C. has 
accepted Messrs. Wills & Davey’s tender of £8,935 for the 
erection of a power station in connection with the electric 
lighting scheme, subject to satisfactory sureties for the fulfilment of 
the contract. 

Сари GOVEBNMENT Rattways.—The report for the half-year, 
1904, shows an expenditure of £6,215 on “ electrical gear.” 

Burawaro.—The report of the Bulawayo Waterworks Oo. 
Ltd., for the year ended 1904, states that receipts from the sale 
of electric light showed a decrease of £3,180. Recent reductions 
in railway rates have enabled coal to be used instead of wood as 
hitherto, and consequently a substantial reduction in the cost of 
fuel may be anticipated for the current year. The number of units 
sold amounted to 185,348, as compared with 201,725 in the previous 
year, and the number of consumers has decreased from 549 in 
December, 1903, to 515 in December, 1904. It is, however, hoped 
that this reduction is but temporary, and that the improved signs 
а? ains revival will have its effect upon this branch of local 
industry. 

EcvPT.—The electric light is to be installed on the new first- 
class bogie carriages which are to be supplied for use at Helonau. 


Burnley.—The T.C. has decided to borrow the necessary 
money to cover the cost of an additional 500-xw. steam dynamo, to 
be erected at the electricity works. 


Barton-on-Trent.—On May 4th, a L. d. B. inquiry into 
the application of the T.C. for a loan of £16,165 for electric lighting 
purposes, and to replace £6,000 excess expenditure incurred for 
electric lighting, was held, aud there was no opposition. 


Bury.—The net profits of the electricity undertaking 


of the Bury Oorporation, for the psst year, reached the sum of 
£2,931. Tne Council has not yet decided how the money shall be 
appropriated 


Canterbury.—At the meeting of the T.C. on May 3rd, 
it was reported that the net profit for the year on the eleotric 
lighting undertaking &mounted to £205. 


Cefn Mawr.—The P.C. has decided to ask the 
Llangollen E.L. Oo. 's terms for supplying energy for public lighting. 


Cleethorpes.—The U.D.C. has received from the L.G.B., 
sanction to raise a loan of £17,200 for the purchase of the generating 
station belonging to the Tramways Co. 


Colchester.—The revenue of the electric light and 
power department of the Town Council (which is in ite sixth 
year of working) has just been returned at £11,483; the working 
expenses of the year were £5,671, leaving a gross profit of £5,762. 
Out of this balance, £1,582 was paid for interest on loans, £1,694 for 
redemption of loans, and £53 was written off the pre-payment 
installation account. The net рч for the year was accordingly 
£2,433. Private consumers took during the past year 426,229 units, 
which yielded £7,786, or an average of 436d. per unit. Public 
lampe took 87,378 units, which yielded £781, or an average of 2:39d. 
per unit. Tramway sales amounted to 286,205 units, yielding 
£2,266 ; the average price charged for this supply was 1:884. 
unit. Of the £2,433 representing the profit of 1904-5, £1,000 is 
proposed to be applied in reduction of rates, the final balance of 
ere being carried to the reserve fund, which will then amount to 

2,132. 
The T.C. bas received sanction to borrow £3,495 for electricity 


The charges for energy have been reduced as follows: — General 
consumers, from 5d. per unit, to 41d., less 5 per cent. for prompt 
payment; consumers guaranteeing to take over 5,500 units per 
annum, 4d. per unit, less 5 per cent.; street lighting, 24d. per unit, 
for the first 50,000, 2d. for the second 50,000, and 1jd. beyond; 
5 13d. per unit. The War Office will be supplied at 4d. 
per 


Continental Notes.—Spain.—A concession has been 
granted for the erection of a water power plant at San Miguel on 
the River Tiron, for supplying electrical energy for lighting and 
power in the district. 


b 


ITaLY.—An order has been applied for to put down“ a water 
turbo-generating plant on the River Lira at Isola del Lira,’ for elec- 
tric lighting and power purposes. : 

A company, entitled Societa per l'Illuminazione Elettrica 
Taranto, is about to erect an electricity works at Taranto at a cost 
of £8,000, for the lighting of the town. 

Guruany.—The A. E. G., Berlin, has secured the contract for the 
erection of an electricity works at Badorf. 


Durham County.—The В. of T. has informed the 
О.С. that it has granted a prov. order to the Hougbton-le-Bpring 
and District E.L. Oo. This action on the part of the Board seems 
to have somewhat disturbed the County Council. Ata meeting on 
the 3rd inst. the Electricity Supply Committee reported that it 
appeared reasonable to assume that while the С.О. were endeavour- 
ing to develop a county scheme, it was the obvious duty of the 
B. of T. not to transfer the evolution of such an und ing by 
handing over monopolies to private companies for a number of years. 
The question of promoting a Bill in Parliament for the scheme was 
adjourned until the next Council meeting. 

The County of Durham Electrical Power Distribution Co. has 
given notice to its consumers that from July 1st prox. subetantial 
reductions will be made in the charges for energy, as follows :— 
From 7d. and 24d., one hour maximum demand, to 32d. per unit; 
flat rate, less 5 per cent., for lighting, and from 4d. and 14d. to 1$d. 
per unit, less 5 per cent. for power. The pressure of supply is 
also to be increased from 230 volts to 240 volte. 

These reductions will, for the present, take effect only in Gates- 
head, Jarrow and Durham. 


Eastbourne.—The opposition of the gas company, to the 
order being applied for by the T.C. to enable the Corporation to 
supply energy to Willingdon, has been withdrawn. | 


East Molesey.—Plans forwarded by the Twickenham 
and Teddington Electric Supply Oo. for the laying of cables in 20 
roads have been approved by the D.C., subject to the work being 
completed within three months from the date of its commence- 
ment, 


Frome.—The L.G.B. has forwarded to the U.D.O., 
sanction to borrow £6,900 for electricity purposes, and £230 for the 
erection of additional public lamps. 


Glasgow.—A memorial has been submitted to counsel 
arking their opinion as to the liability of an engineering firm in the 
city for damage done to several streets by the passage over them of 
exceptionally heavy boilers. 


Godalming.—A difficulty has arisen with respect to the 
area supplied by the local electric lighting company. At the 
meeting of the Т.С. on May 2nd, 16 was reported that the company 
bad laid mains outside the area prescribed by the prov. order, and 
was supplying energy outside the area. The company wrote 
explaining that it was supplying a few consumers in the area of the 
Guildford Electricity Supply Co., with the consent of the latter, 
who were unable to give the supply owing to the distance 
from the works at Guildford. The town clerk said the best thing 
to do was for the company to obtain an extension of the prov. order 
so as to include in the area of supply the district mentioned. The 
matter was eventually referred to the Lighting Committee. 


Horsham.—The U.D.C. has received from the L. G. B. 
permission to borrow £4,820 for E.L. purposes. 


Jedburgh.—The lighting of the streets by electricity 
was inaugurated on the 4th inst. Messrs. Crompton & Oo. ate the 
contractors. : 


London.—SouTHWARK.—We regret that the last para- 
graph in our note last week, which stated that the Lighting Com- 
mittee had decided to engage Prof. Kennedy to report upon exten- 
sions was, through a printers’ error, inserted under Southwark; the 
Committee referred to was that of the Islington B.C. 

IsLIxdTOR.— On the 5th inst. the B.C. adopted its B.L. Com- 
mittee's recommendation to engage Prof. Kennedy to report upon 
the scheme to expend £15,500 upon extensions of the plant. There 
was some opposition to this suggestion at the meeting, and an 
amendment was proposed to the effect, that an expert be engaged 
to report upon the present state of the undertaking as a whole, but 
this was negatived by 35 votes to 22. A letter was read from the 
L.0.0, complaining of the high rate, 5d. per unit, charged for energy 
supplied to board schools. Other local authorities and public 
companies only charged 3d., 34d. and 4d. The letter was referred 
to the Committee. 

COi1Ty.—In regard to the Corporation’s decision to substitute gas 
for electricity for street lighting in certain parts of the Ойу, Mr. 
Morton, the Chairman of the Streets Committee, on the 4th inst. 
stated that the present proposals were merely experimental, and 
that nothing further would be done iu the way of su ing 
electricity until a year or two, when the citizens would have had 
experience of the high-power gas lamps. 

WANDSWORTH.—Àn agreement has been come to between the 
B.C. and the County of London Electric Supply Co., with regard to 
the company’s Bill now before Parliament. Clanses are to be 
inserted for the protection of the Council with reference to the 
buildings to be erected on land abutting upon Bell Lane Creek. 

DzgPTFORD.—On Tuesday, at the meeting of the В.О. ап 
offer from the London Hlectrio Supply Corporation to erect a 
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trial arc lamp, free of cost, and to remove it if required, was 
accepted. | 

Tam METROPOLITAN АвкА.—Оп the 19th inst. a conference, 
convened by the Metropolitan Paving Committee, of representatives 
of the City of London Corporation and the Metropolitan Borough 
Oouncils will be held to consider the inconvenience caused by street 
disturbances made by electric light and other public companies, 
and to formulate a scheme to give farther power to local authorities 
for the protection of traders and the public generally. 


Londonderry.—On the recommendation of its electrical 
engineer, Mr. R. V. Macrory, the Corporation has resolved to reduce 
the price of energy to consumers from 7d. and 2d. to 6d. and 2d. on 

the maximum demand system for lighting, and from a flat rate of 2d. 
to 2d. per unit for the first 500 unite per quarter and 14d. after, for 
power. 


Macclestield.—The T.C. has resolved to engage Mr. 
J. H. Woodward to act as consulting electrical engineer to the 
Council, subject to terms being arranged. 


Middlesbrough.—The E.L. Committee of the T.C. 
reporta that as a result of the last year's working of the E.L. under- 
taking, there was a net balauce of £504, which is to be placed to the 
reserve account, 


Middleton.—The Electricity Committee reports to the 
T.C. that the profit on the electrical undertaking, after allowing for 
financial charges, amounts to £759. 


Nantwich.—The В. of T. has asked the U.D.C. what 
prospects there are of the Council giving effect to the electric 
lighting order, in the event of the Board deferring for a further 
period the question of revoking the order. 


Nelson.—The T.C. on May 3rd reduced the prices of 
energy as under:—For lighting, up to 1,000 unita per annum, 4d. 
per unit; 3,000, 334.; 5,000, 34d.; 8,000, 3}d.; over 8,000, 3d. 
Motive power: first hour, 24d. per unit, afterwards 114. 


Newport (Mon.).—Application is to be made by the 
T.C. to the B. of T. at the suggestion of the L.G.B. for sanction to 
borrow £2,500, being part of a loan of £12,500, required for pur- 
poses of electricity supply, application to borrow which was made to 
the L.G.B. in March last. 


Portsmouth,—The L. G. B. held an inquiry on Tuesday 
into an application of the T.C. for sanction to borrow £8,000 for 
extensions at the Electric Light Works, including a chimney shaft, 
water softening and pumping plaot. There was no opposition. 


Salford.—On May 8rd the T.C. decided to reduce the 
price of energy for power purposes to 14d. per unit for the first 
1,000 units per quarter, and 1d. per unit bsyond. Ву this means it is 
hoped to considerably increase tho day load. 


South America.—SANTOs.—At the meeting of the City of 
Santos Developments Co. on 27th 016, Mr. D. M. Fox, M. I C. E, who 
presided, said that the purchase ofthe tramwaysand electrical under 
taking was completed on Feb. 21st, 1904, and it had been worked by the 
company for 10 months. The tramways showed, on the whole, good 
results, but the passenger traffic would have bsen larger but for the 
excessive rainfall (120 in. duriug the year). The electric lighting 
had hardly come up to expectations as yet; but this was mainly 
due to the fact that, under the advice of the company's consuiting 
electrical engineers (Messrs. Mordey & Dawbarn), it had been decided 
to alter the whole system from the existiag pressures of 2,000 
volts and 119 volts to 3,000 and 220 volts respectively. 
It was also, on the same advice, decided to generate with gas 
eogines and producer gas, as being much more economical than 
steam. The new plant, consisting of three 150-Kw. alternatora, 
driven by Westinghouse gas engines with producer gas, was now on 
order, and it was hoped that its erection would be completed during 
the next foar months. Оа December 3let last thera were 1,284 
incandescent lamps of 16-C. P. in use for private coneumers. The 
number of street lamps in the two Avenidas was 193. The electric 
lighting was at present confi ned — with the exception of a few lamps 
to 80m? private consumers in the city—to the suburbs and th» area 
outside that at present supplied by gas. It was anticipated that 
an additional 180 electric street lamps would be required in the 
near future, The introduction of ventilating fans in oflices and 
dwelling houses in the city should prove a source of considerable 
revenue, especially during the summer months, when the climate 
of a land-locked place like Santos was rather oppressive. It was 
equally certain that there would b» some demand for power pur- 
poses for coffee-cleaning machinery and small motora for various 
purposes. With only one of the three 160-kw. sets of plant at work, 
it was estimated that a nef revenue of at least £2,500 per annum would 
be obtained. The estimated cost of the new electrical generating 
plant, buildings, cables, transformers and meters should not exceed 
445,000. 

An electricity supply is expected to be in operation in Tucuman 
by the end of Auzust next. 

The Andine Railway Co. intends lightiag its station and shop: at 
Rio Caarto by electricity, and Messrs. Evans, Thornton & Co. have 
secured the order for the plant, which includes a Balliss engine of 
32 R. p. 

The Chiviltsy Municipality and Messrs. Trant & Soldani have 
coms to terms іа regard to the puvlic aud private lighting of the 
city. Таз ontpas of the statiog at the start is to b» 180 xw. 
Messrs, Bucton, Cassi i & Oo. will carry out the constru tion 
work. — Review of the River Plate. 


Steel Works.—The new electrical installation at the 
Wolsingham Steel Works is now in operation, the contractors being 
Messrs. Bruce Peebles & Co. Messrs. W. H. Allen, Son & Oo. 
supplied the engines, There are some 13 motors, ranging from 5 to 
75 H.P. each, and a large number of arc and incandescent lamps 
are installed. 


Stockport.—The Gas and Electricity Committee has 
decided on the following hire charges for the use of motors: — For 
outside use and temporary use, 20 per cant. on the total cost; for 
inside use, 15 per cent. on the total cost, per annum. s 


Swindon.—A discussion took place at the meeting of the 
T.C. on May 2nd relative to the acceptance of tenders for free-wiring 
of consumers’ premises for the ensuing year. It was recommended 
that the tenders of Messrs. Hutton Bros., Mr. L. Howell, Messrs. 
Edwards, Bays and Rye, and Mr. 8. Ferris should be accepted. It 
transpired that, although the whole of the tenderers’ prices were 
alike, one of the firms mentioned originally sent in the lowest 
tender, but subsequently admitted that he had cut the price too 
fine for best material and workmanship. The Committee, thereupon, 
instructed the electrical engineer to decide the limit at which the 
work could be done, and that was the basis upon which the tenders 
were accepted, one tender being increased in price and the others 
lowered to the engineer's standard. Ultimately the question was 
referred back to the Committee. 


Wellingborough.—The U.D.C. has signed a petition 
in favour of the Bill being promoted by the local Tramways and 
Electric Lighting Co. 


Winchester.—The mayor last week opened an electrical 
exhibition organised by the Winchester E.L. & P. Oo., and we gather 
that it has proved an attraction to the local residents. 


Wolverhampton.— The Electricity Committee has 
decided to extend the lighting mains at a cost of £600. 


TRAMWAY AND RAILWAY NOTES. 


Aston.—The T.C. has resolved tbat, subject to formal 
approval by the Tramway Co. ot the plans, specifications and con- 
ditions for the reconstruction of the tramways in High Street and 
Lozells Road, Witton, Wheeler Street and Birchfield, the tender of 
Mr. George Trentham for the execution of the work at the price of 
£46,294 108. 5d. b» accepted. 


Barrow-in-Furness.—The borough electrical engineer 
has designed a piece of apparatus for catting off the supply immedi- 
ately any overhead trolley wire breaks, and the British Electric 
Tra:tion Oo. has practically decided to adopt it on the Barrow 
tram ways. 


Bexley.—The U.D.C. has resolved that application be 
made to the B. of T. for power to borrow a further sum of £5,000 
for tramway purposes, and also to the L. G. B. for sanction to borrow 
£1,000 for purposes of electric lighting. 


Bolton.—The small profit realised by the Corporation 
tramways during the past year gave occasion for some expressions 
of dissatisfaction at the last meeting of the Т.С. The Chairman of 
the Tramways Committee, Mr. Alderman Miles, explained the 
position of the undertaking. Tae gross profit, he said, amounted 
to £40664. But the interest on capital, sinking fund, repayment of 
mortgages and depreciation accounts were во heavy that the £40,000 
was swallowed up except a small balance of £941. The working 
cost of the system was not excessive, The Committee had no control 
over the standing charges. | | 


Bournemouth.—The Corporation tramway accounts for 
the past year's working 8how that the total income amounted to 
£56,323, and the working expenses to £33,592. After deducting 
capital charges, &2., there was a net balance of £5,201. The number 
of рлвзепрегв carried was over 10 millions. 

The T.C. has received from the B. of T. sanction to borrow 
£20,020 for tramway purposes. 


Burnley.—The report of the tramway undertaking for 
the past year shows а gross profit of £13,433, and a net profi‘ of 
£1,096, which goes to the reserve fund, increasing it to £7,841. 


Bary.—At the last meeting of the Council the Parlia- 
mentary Committee was instructed to seek the necessary power 
to extend the lines to the Bolton boundary and also to join the Bury 
aud Radcliffe lines. 


Continental Notes.—GERMany.—The report of the 
Berlin Elevited and Underground Electric Railway Co. for the 
past year shows that the undertaking has made slight progress, 
although it is improbable that any considerable development will 
take placa until the proposed extensions hava been carried out. 
Th3 negotiatioas wita tha local authorities aud обета irterested 
in the extzasiond рго:езӣ very slowly and hampr the undet- 
taking. The number of passengers carried was 32,000,000 in 1904, 
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as compsred with 29,500,000 in the previous year. The net profits 
amounted to £66,822, as against £57,523 in 1903, and it is proposed 


to pay a dividend at the rate of 4 per cent., as against 34 per cent. - 


in 1903. 

SPAIN.—AÀ company has just been formed in Brussels with a 
capital of £120,000, to be known as La Société des Tramways 
Electriques de Murcie. The Iberica Thomson Houston Co. and 
the Trust Franco-Belge de Tramways et d'Electricité are interested 
in tbe new undertaking. | 

ITALY.—A project to construct an electric tramway from Rome 
to Civita-Castellana is at present under consideration. 

Вкгатом.— Tbe balance-sheet of La Société des Tramways Elec- 
т de Gand, Ghent, for the last Ппагсїа1 year shows a loss of 

644. | 


Dewsbury.—The T.C. has received from the B. of Т. 
sanction to borrow £54,475 for the purchase of the Spen Valley 
Light Railways undertaking in the town. 


East Ham.—The Tramways Committee has agreed to the 
following terms of the Barking Council for the leasing of its 
lines :—(1) That the cbarge for energy consumed be the samo as 
for East Ham; (2) that if the cha-ge per unit be reduced at any 
time from 175d. to 15d., the payment to Barking above the 
minimum of 83,000 car-miles per annum be at the rate of 24d. per 
car-mile. The only point which remains to be settled is the length 
of the lease. 


Erith.— The U. D.C. has decided to appoint a tramways 
manager, who shall be entirely responsible for the management 
and working of the system, at a salary of £250 a year. 


Fire on an Electric Train.—Considerable alarm: was 
occasioned on the electrified section of the Lancashire and York- 
shire Railway between Southport and Liverpool on Saturday 
evening. The 6.30 p.m. train out of Liverpool had run nearly half 
the distance to Southport, and when about half a mile off Formby, 
smoke waa seen issuing from the rear carriage of the train—a third- 
class “smoker.” Some of tbe passengers inside quickly noticed this, 
and weremuchalarmed. The guard reassured them, but a few moments 
later, before Formby had been reached, the train was suddenly 
pulled up, and the guard informed the passengers that they must 
make a hurried exit. In the meantime flames were making 
great headway in the lower portions of the burning coach. 
Band was quickly procured from the power station at Formby, and 
thie was thrown over the burning coach, tho fire being in this 
manner ultimately extinguished. 

Mr. H. E. O'Brien, resident electrical engineer at Formby, 
in the course of an interview, stated that an electric wire in 
the motor of the rear carriage snapped, aud a short circuit was 
formed. Considerable smoke and flames arose from the cables, 
while there was some charring on the floor of the fourth carriage. 
There were 40 passengers on the train. Each train carries two fire 
extincteurs, together with bags of sand, which is plentiful all 
along the line, so that any electrical fire can be rapidly subdued. 
A periodical inspection of the wires takes place, but in consequence 
of this slight mishap, a special inspection of every coach has 
followed, without any farther defect appearing. Several passengers 
express satisfaction at the kindly attention of the guard and his 
assistant with reference to their comfort, and the security of their 
parcels. 

There was practically no panic, all the passengers leaving the 
carriages quietly and walking along the sidepath to Formby Station. 
The traffic on this section was suspended for 50 minutes, at the end 
of which the three uninjured carriages were sent forward to South- 
port, the full traffic being resumed. No delay occurred on the other 
sections. | 


Glasgow and Barrhead.—At a recent meeting of the 
T.C., it was reported that the negotiations between the Tramways 
Committee and the County Council of Renfrewshire for the extension 
of the line to Barrhead had been broken off, and in consequence this 
clause of the tramways extension order had been dropped. 

A shield for the protection of tramcar drivers from the severity 
of inclement weather, has been erected on a car at Coplawhill Car 
Works, and the members of the Tramways Committee have agreed 
to inspect it. | 


Hull.—On Friday night Jobn Sullivan, a stoker, was 
crossing the Holderness Road, near Williamson Street, Hull, 
intending to board a car which was going townwards, when he was 
struck and knocked down by an electric car which was proceeding 
in the opposite direction. The driver applied the brake, but there 
was no time to avert an accident. Sullivan was picked up uncon- 
scious and conveyed to the Royal Infirmary, where he was found to 
be suffering from a fractured skull and concussion. Не died on 
Baturday. 


Johannesburg.— Interviewed on the subject of the local 
electrical tramways by a representativo of the Transvaal Leader, 
Mr. John MacDonald, the deputy town engineer, ia reported to 
havo said: “The foundations for the generating station sre nearly 
completed, and the contract for tbe building itself was let abcut a 
fortnight ago. It will be pushed on with all possible speed. 1 
expect the engine contractors will commence erecting the machinery 
in about three months’ time. ‘The cable-lay ing is being carried out 
under the superintendence cf Mr. J. F. I. Thomaa, the resident 
engineer for Messrs. Mordey & Dawbarp, consslting electrical 
engineers to the Johannesburg. municipality. 


Leeds.—At a meeting of the Tramways Committee of 
the Corporation last week, the genéral manager, Mr: J. B. Hamilton, 
stated that for the year ended March 25th last the total revenue 
amounted to £298,233, which worked out at 10:'15d. per car-mile. 
The c&r-milesge was 7,044,838. The trafüc expenses were 
£83,006, as against £79,870, an increase of 4 per cent. The cost 
per car-mile, owing to the improved traffic arrangements, had been 
reduced from 315d. to 2:82d., representing a saving in the working 
expenses of over £9,000. The total working expenses amounted 
to £161,297, leaving a gross profit of £136,936. From this had to 
be deducted £31,692, fixed charges for interest on capital outlay, 
£28,502 for redemption fund, and £21,743 for income-tax and 
depreciation, leaving £55,000, which the Committee resolved to pay 
over to the Finance Committee to be applied in relief of rates. Last 
year the total revenue was £280,563, and the expenditure £148,822, 
leaving a gross profit of £131,741 33. 10d. 


London.—Drrrronp.— The B.C. on Tuesday received 
a letter from the L.C.C., stating that until a supply of 
electric power is available from the Greenwich generating station, 
it will not be possible to institute a direct service of cars 
between Deptford and Vauxhall. Plans were received from the 
Chief Engineer of the L.C.C. with regard to the Lewisham High 
Road tramways, ehowing certain widenings in the carriage-way by 
means of reducing the footway. The plans were approved, subject 
to the footway not being reduced to a less width than 9 ft. at any 
poist, 

MARYLEBONR.—Petitions from the inhabitants of Nottingham 
Place, Bickenhall Mansions, and other localities asking the B.C. to 
stop the nuisance of motor-omnibuses, having been referred to the 
Works Committee, that body reported on Tuesday to the effect 
that it had referred the complainants to the Royal Commission 
now dealing with the question of London traffic. 

LrwisuaM.—A meeting of residents in Hither Green has passed 
a resolution calling for the extension of the L.C.C. tramways from 
Rushey Green to Lee Green. 


Mansfield.—The local authorities affected by the Mans- 
field and District Light Railways Order, who have opposed an 
application for an extension of time in which to construct the 
works, have received a communication from the B. of T., stating 
that they have sanctioned an extension of time for six months from 
the 13th inst. 


Middlesex.—The County Council on the 4th inst. 
Approved of £28,460 being paid in respect of the purchase of 
property, &c., required in connection with Railway No. 6, and 
£214 in connection with Railways Nos. 2, 8 and 15. These 
amounts will make the net compensation paid in respect of lines 
under the 1901 order £143,839, and under the 1903 order £52,068. 
It was resolved that, subject to the approval by the B. of T. and 
the Hendon and Willesden U.D С.в of the plans, the construction 
of the portion of Railway No. 15 from its junction with Rail- 
way No. 5 in the Edgware Road to the Metropolitan Rail- 
way Station at Willesden Green, be placed in the bands of 
Mesare. Dick, Kerr & Co., at their present contract prices 
for the construction of Railway No. 6. It was mentioned that the 
Metropolitan Electric Tramways, Ltd., approved of this section, 
which would link up Willesden with the Edgware Road line, being 
constructed as speedily as possible. A supplemental estimate of 
£78,500, the increased cost (£121,500 to £200,000) of the construction 
of a double line in place of a single one from Waltbam Cross to 
Entield, and the price of additional land, was passed. A member 
of the Finance Committee asked whether it was probable that there 
would be relief to the rates soon, from this pouring out of hundreds 
of thousands of pounds, Sir F. Cory- Wright, chairman of the Light 
Railways Committee, replied that the tramways would not pay until 
they were joined one with the other, and the Finance Committee 
was to blame for not making the necessary funds available so that 
the work could be more quickly done. 


Radcliffe,— On the Sth inst. the D.C. completed 
another tramway section, namely, the Black Lane route, which 
will eventually connect the town with Bolton. The trial trip 
was in every way successful, and the ordinary eervice commenced in 
the evening. 


Rochdale.— On Saturday the steam trams ceased run- 
ning; they will be superseded by electric cars, as bas been the case 
with so “шапу systems in Lancashire. 


St. Helens.—The period allowed by the directors of the 
8t. Helens Tramways Co. to the driversand conductors on strike, to 
accept their offer of arbitration before noon on Saturday, passed 
without any change in the position, tbe men being determined only 
to consent to arbitration on the basis of a general average wage 
equal to the averace wages of all the tramway workers in the 
country. The strikers aro hopeful that the Corporation may 
intervene. The tramway officials, who now state that the strike, 
BO far as they are concerred, is at an end, have withcrawn their 
offer. The men have been paid strike pay from the union funde. 

At Friday's meeting of the Liverpool Tramway Committee, Mr. 
Lloyd (chairman of the Traffic Sub-committee) said the Sub- 
committee bad been approached by the South Lancashire Tramways 
Co. to exercise the powers of the Liverpcol Corporation to run 
over the compary’s lires between Knotty Ath and Prescot, In 
consequence of the difference between the St. Helens Cc.—who had 
operated those three miles of track—ard their men, the service had 
been rendered inefficient, to the disadvantage cf the Iccality 
between Prescot and Knotty Asb, and to the inconvenience and 
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loss of the Liverpool Corporation. The Sub-committee’s agreement 
to carry on the traffic was unanimously approved. . 
Phe service of cars between Sandhills and Prescot is materially 
improved by the Liverpool cars ranning to Brooks Bridge, Prescot ; 
but the Haydock, Parr, St. Helens Junction routes, &c., are still 
practically idle. 

The different sections of the St. Helens Trades Council, which 
embraces all the organised labour of the town, have decided to give 
the strikers financial assistance, and they have the assurance that 
there isa strong feeling among the trade unionists in Liverpool 
against the Liverpool Corporation taking over the working of the 
Knotty Ash section of the tramways, as it is contended that this 
is helping the company against the men. 

An agitation is being commenced in Bt. Helens with the object of 
inducing the Corporation to take over the tramways, which it 
now leases to the tramways company. 


South Shields —At the meeting of the T.C. on the 
3rd inst. the Electrical Committee reported the receipt of a letter 
from the County of Durhsm Electrical Power Distribution Co., Ltd., 
stating that before the Council finally decided to incur heavy 
capital expenditure, the company would like to have an oppor- 
tunity of submitting a proposal for the supply of the necessary 
electrical energy for the tramways. The Committee instructed the 
Town Clerk to reply that having entered into contracte for addi- 
tional plant, the Committee could not see its way to enter into 
negotiations with the company. The Tramways Committee recom- 
mended the acceptance of the tender of Messrs. Hurst Nelson and 
Co., Ltd., for 10 tramcars at a cost of £5,307, with Brill trucks. The 
report was adopted. 


Walsall.— The Tramway Committee has intimated to 
the Peleall Parish Council that it cannot entertain an application 
from that Council to extend the Corporation lines through Pelsall to 
Norton. 


Wigan.—On the Ashton route of the Wigan Corporation 
tramways on Tuesday morning, at Worsley Mesnes, & car was 
waiting in one of the loops when one comiag in the opposite 
direction jumped the points, and dashed into it. The drivers eaved 
themselves by jumping off, but one. of the two passengers received 
injuries, chiefly througb broken glase. The front parts of both cars 
received considerable damage. A girl, who was suffering from 
injuries, was treated at the infirmary. She had been thrown into 
the street, and hurt her back. It transpires that the accident 
occurred in a fog. 


Welshpool aud Llanfair.—The Board of Trade has 
confirmed the Welshpool and Llanfair Light Railway (Further 
Borrowing Powers) Order, 1905, amending the Welshpool and 
Llanfair Light Railway (Amendment) Order, 1901. 


TELEGRAPH AND TELEPHONE NOTES. 


African Telegraphs.—The German Administration 
advises the opening of a telegraph office to international traffic at 
Nu я East Africa, and at Rehoboth in German South- 

est Africa. 


Australian Telephones.— According to the Sydney 
Daily Telegraph, the Postmaster-General, Mr. Sydney Smith, has 
made a furtber move in the matter of extending the telephone 
services through the country districts. He is rapidly bringing 
Sydney within reach of the principal towns on the main lines of 
railway, and proposes to do more in the near future. The exten- 
sions have been rendered practicable by the use of the condenser 
in connection with existing telegraph lines. On March 7th com- 
munication was opened up between Sydney and Orange through 
Bathurst, and the voices could be distinctly heard over 192 miles of 
wire. The Bathurst circuit was complete some time ago; bnt 
Orange, a further distance of 47 miles, is only just finished. Неге 
the condenser has been brought into use at the merely nominal 
cost of about £70. The original estimate for a separate telepbonic 
service over this 47-mile stretch was 43,000. It may be remem- 
bered that the estimated cost of a service to Wollongong was 
originally £3,100, but connection was established through the 
condenser for £170, of which eum no less than £105 was absorbed 
in making the ordinary repairs to the line, which would have been 
necessary in any case. Оп the same date the Postmaster-General 
also ordered Oowra to be connected with Bathurst, and thus 
through to Sydney. This extension covars some 28 miles of new 
road, which has been bridged at a cost of something like £150, as 
against £3,600, which was the estimate of cost under the old 
system. Another project, which was to bave cost £4,100 under 
the old system, has been developed for something under £200, 
Thts in these four cases ít his been possible to save approxi- 
шоу £13,300 by using the condenser, as against the old 
system. 


Brighton Telephones.—The accounts of the Corpora- 
tion telephone department for the year ended March 31st show that 
the total debt created up to date is £45,489. The income for the 
year was £6,787, and the expenditure £3,803. After providing for 
interest on capital, sinking fand contributior, and bad debts, a 
profit ie shown of £413. 


Canadian Telephones.—The Special Telephone Com- 
mittee held many further sittings during April, taking evidence 
regarding the working of telephone systems in various parts of 
Canada. Councillor Willocks, of Glasgow, gave evidence as to 
the Lenefits which he stated had followed the establishment of a 
municipal system in Glasgow. 


Cape Colony Telephones.— According to a statement 
made in the Cape House of Assembly, the telephone revenue of the 
Colony had increased, during the last 10 years, from £6,300 to 


443,000. Since January lst last 165 new connections bad been 


applied for, and there had been a number of inquiries for the 
establishment of new excbanges. 


Overhead Wires in the City.—According to the City 
Press, since 1899 the Inspector of Overhead Wires in the City of 
London has removed 203 miles of unidentified wires. During 1904 the 
derelict and unidentified wires removed were 131, having a total 
length of 8,915 yards of wire, together with insulators aud attach- 
ments. In all, 790 notifications had to be given by the inspector 
to the owners of broken wires and other defective plant for con- 
travening the bye-laws of the London Overhead Wires Act. Iu 530 
instances defective material was alleged, in 72 cases the existence 
of broken wires formed the qubject of the report, and on 188 ooca- 
sions other contraventions were notified. 

The number of overhead wires in the City has again greatly 
increased, in addition to the large number placed underground. In 
1904 the number of private owners of overhead lines increased to 
117, and of companies to 18, jointly possessing a total length 
estimated at 38,000 miles of overhead wires in the City, with about 
682,000 spans crossing public thoroughfares, compared with 260,000 
spans in 1899. 

The value of the enforcement of the bye-law by the Corporation, 
requiring proper identification of all overhead wires erected in the 
City, has been apparent in the case of about 30 fallen wires reported 
by the police. The Inspector of Overhead Wires, upon being 
informed of the breakages, was able to identify the owners, and 
"Ri to obtain the immediate repair or removal by them of the 

en wire. 


Hong Kong Telephones.—The Hong Kong Weekly 
Press“ says that the Telephone Co., in addition to opening an 
exchange in Kowloon, has resolved to reconstruct the entire 
system of telephone communication in the Colony at s cost of some- 
thing like £10,000, and the work is to commence forthwith under 
the direction of the new manager, Mr. W. L. Carter. The recon- 
struction has been rendered necessary by the development of the 
tramways and the extension of the Electric Light Co.’s mains. 
The metallic circuit system is being subetituted for the present 
earth return system. In the central portion of the city the cables 
are to be carried underground. 


Hull Telephones.—Mr. H. Ross Hooper held a L.G.B. 
inquiry last week into the application by the Corporation for 
sanction to borrow £20,873 for telephone purposes. There was no 
opposition to the application, which was for extensions. 


International Telegraph Line via Alaska and 
Siberia.—An American Co., called the “North-Eastern Siberia 
Co.,“ intends establishing а land telegraph system to join the 
United States, Siberia, China, and Europe. Permission bas already 
been obtained from the Rassian Government for the line, which 
will ran along the north coast of Siberia, and will connect with the 
trans-Siberian Railway. The project provides that the American 
Government shall prolong its line to Alaska (already existing as far 
as Nome) to Cape Prince-de-Galles, where it is intended to establish 
a wireless telegraph station to communicate with Cape Oriental, the 
nearest point of Siberia to the American Continent, which is 
intended to be the starting point of the Russian line. 


Lightships,—In the House of Commons, Major Seely 
asked the Secretary to the B. of T. whether the work of installing 
wireless telegraphy on the six ligbtships for life-saving purposes 
had now been commenced. Mr. Bonar Law replied that the agree- 
ment with the Marconi Co. had been finally settled, and the work 
of installation would be put in hand forthwith. 


Marylebone.—The Works Committee of the B.C. 
reported on Tuesday having received a letter from the Secretary 
of the General Post Office with regard to a condition of payment 
attached to the Council’s consent to the erection of a telegraph pole 
in Wellington Place, stating that, although the Postmaster- 
General is under the obligation to obtain the consent of the road 
authorities as a preliminsry to the exercise of his statutory powers, 
he does not undertake to make any payment to such authorities in 
respect of telegraphs so constructed. The Committee recommended 
the сааш to withdraw its consent to the erection of the pole in 
question. 


The Telegraph Cable Export Trade.—April. proved 
to be an exceedingly active month as regards the export from this 
country of telegraph cable and apparatus connected therewith. 
This branch of trade had been very quiet for a long period, but the 
shipments last month took a welcome turn for the better; they 
attained a value of £212,605, the best since March, 1903, and com- 
paring with only £45,429 in the same month a yearago. For the 
four months ending with April the exports have amounted to 
£393,940, which contrasts with £289,265 in the corresponding 
period of last year, and £1,261,741 in the first four months of 1903. 


Telephone Mouthpieces.—Fears having been expressed 
as to the danger of infection from telephone mouthpieces, the 
medical officer of the City of London had & number submitted to 
bacteriologi^al examination; he reports that there is no real risk in 
the use of the telephone st public call offices, and that the 
alarm that has been raised bas no foundation in fact.—Datly 


Telegraph. 
(Continued on page 775.) 
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energy is drawn from the overhead three-phase circuits. 
These collectors are of a special pattern, and include special 
devices for the purpose of keeping the wires clean, a very 
necessary precaution considering the smoke which from time 
to time is emitted, when the ovens are opened. 


& eee e уг „———— 
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is Virtually a species of shower bath apparatus which hangs 
in front of the oven orifice, and which distributes a copious 
supply of water over the red-hot coke as it emerges from the 
oven. The sloping hearth on to which the coke drops may 
be seen in fig. 1, and a charge of coke will be noticed 
thereon. The coke is drawn off the hearth into barrows as 


required and wheeled across to the blast furnace hoists. 


Fig. 7 gives a good view of one of the rams, this being 
equipped with two motors, one for travelling and the other 
for working the ram The latter motion is effected through 


| Ad : 
— 
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Еа. 5.—PLAN AND ELEVATION OF ELECTRICALLY OPERATED COKE-OvEN Ram. 


The battery of coke ovens lies aralle] with the line of | 


blast furnaces, and two views of Ше вате are-given in figs. 
land 3. Fig. 3 gives a good general view of the coke plant, 
with the exception of the disintegrator house, and some of 
the blast furnaces; may 'beT;seen in the distance on the 
ieft of this photo- | 

graph. The build- ү 

ings on the right | 

contain the plant for 
the recovery of the 
bye-products from 
the gas, of which 
some particulars are 
given later. 

‚ The cake of com- 
pressed coal takes 
about 24 hours to 
coke. This process 
being completed, 
the door on the 
discharge side of 
the particular oven 
is raised by means 
of au electrically- 
operated travel- 
ling hoist which 
runs along a rail 
track on the top of 
the ovens. 

At the same time 
one of the two 
ramming machines, 
which run on the 
same rails as the 
charging machines, 
is brought up to the other side of the oven, and the hinged 
door on that side being opened, the charge of coke is forced 
out—through an enclosed coke quencher suspended from the 


 hoist—on to an iron-plated sloping hearth at the back of 


the ovens. The coke-quencher, which may be seen in fig. 1, 


ы Fic. 6.— OPERATING CAnN: Cokg-OvkN КАМ. 


reducing and clutch gear, and a pinion which engages with 
a long steel rack with 3 in. pitch shrouded teeth ; this rack 
is bolted to the top of a strong built-up girder, which 
carries the ram head at one end. The ram head, the girder, 
and the rack may be seen in figs. 5 and 7. ! 

| The pushing head 
or ram is of cast- 
iron, this being found 
more suitable than 
steel, and it is pro- 
tected by a complete 
sheathing of $ in. 
steel plates. All the 
bearings have un- 
usually ample sur- 
faces, with gun- 
metal steps and white 
metal linings. 

The travelling 
motor is a variable 
speed machine, во 
that the centring 
of the ram with 
regard to the 
oven is thus 
facilitated. The 
speed of the travel 
along the rails is 
the same as in 
the case of the 
charging machines, 
viz., 300 ft. per 
minute. The rack- 
ing motion opera- 
ting the ram has a 
slow pushing speed, which is adjusted to suit the time 
required for the quenching of the coke; and a return speed 
five times as great, the reverse motion being obtained by 
coil type friction clutches without stopping or reversing the 
motor. The clutch on the first motion shaft engages for 
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the quick return motion, and that on the second motion 
shaft for the slow-pushing motion; both are controlled by 


"€. 


кча. 7.— ÉLECTBICALLY-DmBIVEN CokE-OvEN RAM 


one lever, and as the motor runs in one direction only, the 
controlling operations are of the simplest character. In the 
case both of the charging machines and rams, the gearing 
is of steel throughout. Fig. 5 is a plan and elevation of the 
coke-oven ram, and fig. 6 depicts the interior of the 
operator's cabin on one of the rams, the motor and gearing 
just described, being housed therein. This figure gives 
a good view of one of the coil. clutches, as well as part 
of the other; the reducing gear and operating lever are 
also shown. An important point concerning the arrange- 
ment of the motor control gear on both the chargers and the 
rams, is that it is impossible for both motors to be set in 
motion at the same time. 

Fig. 8 shows the pump-room, where the water for coke- 
quenching, gas cleaning, and steam-condensing purposes is 
pumped up to a tank overhead. There are two pumping 
gets in this room, each consisting of a motor direct-coupled 
to a Gwynne centrifugal pump. 

The gases given off in the process of coking are with- 
drawn by means of exhausters, and after being passed through 
a series of condensers, tar extractors, and scrubbers, are 
returned to heat the side flues of the ovens. In this. process 
the tar and ammonia in the gases are recovered, and provision 
is made for the extraction of the light oils, though this 
latter process is not at present carried out. A view of 
the exhausters is given in fig. 9. 

Besides the gas which is used to heat the oven flues, there 
is a surplus—amounting to about one-third of the whole— 


Fic. 9,— Gas ExHausTING PLANT. 


which at present is used to reinforce the waste heat for boiler 
firing, steam at 120 lb. pressure being utilised for the 


service of the plant. 


The primary object of the plant 

which has been described, is the production of the 
maximum yield of the high-class, bright, 
hard and dry coke which is so essen- 
tial to obtaining the best work from 
blast furnaces; this object bas 
been fulfilled to the entire satisfac- 
tion of the company by the Semet- 
Solvay system installed. The grind- 
ing and compression of the coal before 
it is introduced into the ovens has 
much to do with the good results 
obtained, and the quenching of the 
coke, as it-leaves the ovens, prevents 
blackening of the surface ; finally, when 
the eoke lies onthe sloping hearth all 
surplus drenching water is rapidly 
drained off, and the coke is left 
bright and dry. Other important 
points are the rapidity of the process 
as compared with the older methods, 

and the income derivable from the 
sale of the bye-products, which were 
formerly wasted, 


Fig 8 — Vigw IN? Pour Room. 


The bye-products obtained during 
the process of coke manufacture are 
tar, ammoniacal liquor, light oil and 
gas. The tar is sold to distillers. The 
ammoniacal liquor is worked up into sul- 
phate of ammonia, a most valuable bfe- 
product, the plant for this purpose being 
adjacent to the coking plant. The 
light oil, which is used for manufacture 
into benzols, solvent naphtha, &c., is 
not at present recovered. The sur- 
plus gas, after purification, is available 
for illuminating purposes or for other 
requirements. | 

The electrical installation is of 
special interest, in that three-phase 
instead of direct currents are em- 
ployed. Considering the conditions 
under which the plant is worked 
and the fact that it has been run- 
ning day and night continuously, the 
results are very favourable to the 
polyphase system, in connection with 
which the British Westinghouse Electric and Manufac- 
turing Co., Ltd., are to be congratulated. 
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SEMET-SOLVAY COKE PLANT OF 


THE WIGAN сМ, AND IRON CO., Ltd. 


oe 


Toe Wigan Coal and Iron Oo.’s very extensive . k. rear 
Wigan, have recently been equipped with a battery of : ' ---.net- 
Solvay coke ovens and auxiliary plant, for the hu: - of 
obtaining а more economical supply of coke for use in cue biast 
furnaces. The auxiliary plant provides for the crushing and 
delivery of the fine coal, or slack, to the ovens and for 
dealing with the bye-producte. The plant was erected in 
accordance with the designs and plans of Mr. John H. Darby, 
engineer, of Brymbo, near Wrexham ; the three-phase elec- 
trical plant for driving the machinery having been installed 
by the British Westinghouse Electric and Manufacturing Co., 
My of London and Manchester. 


Under the present conditions the washed slack, or fine 
coal, arrives ia railway trucks. Elevators raise this coal 
and feed it through a hoppered regulating bin on to a 
Robins belt conveyor. 

The latter consists of an 18-in. belt, which carries 
the fuel into a disintegrator house, where it is dropped 
through a shoot into the disintegrator or crashing 
machine. The disintegrator reels are carefully balanced, 
and their shafts have long bearings, with the result that 
there is no vibration when running. These reels run one 
within the other in opposite directions at an equal 
peripheral speed of about 7,000 ft. per minute, each 
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Fic. 1.—Szmer-Sotvay Ооки Poant: Wigan CoA AND Inox Co., LTD. 


The greater part of this coke plant is electrically driven, 
the energy being furnished by two direct coupled Belliss- 
Westinghouse steam generators installed in the power house, 
aview of which is given in fig. 2. 

The generators are Westinghouse three-phase alternators 
each of 175 Kw. capacity, the pressure being 440 volts and 
the frequency 50 periods, Each machine has a separate 
belt-driven exciter, either of the latter being capable of 
exciting the fields of both generators in case of emergency. 

The Belliss engines are of the vertical two-crank high- 
speed enclosed type, running at 375 r.p.m. 

On the left of fig. 2 is the main switchboard, from which 
the current is led through four feeder circuits to the various 
motor switehboards; this stands well out from the wall, a 
door being provided for giving «access to the back. The 
field resistances are in 8 separate сариев аё the right- 
hand side of the board. 


being independently belt-driven by a 60-н.р. Westinghouse 
motor. The disintegrator has a capacity of 30 tons per 
hour. | 
The powdered coal falla from the disintegrator through a 
shoot below into the boot" of the main elevator, which 
lifts it up to a considerable height, and delivers it into 
hoppered steel bunker of 90 tons capacity ; this elevator, as 
well as the Robins belt-conveyor, is driyen by a motor fixed 
in the disintegrator house. The powdered slack or coal is 
drawn from this bunker as required, and dropped through в 
hand-operated shoot into the buckets of an aerial ropeway 
having a continuous slow movement, which antomatically . 


‘empties it into a 200-ton steel storage bunker at the 


other end of the line. Beneath the top of the main elevator 
and the 90-ton bin is a raised shed, in which one end of the 
ropeway and its driving motor are housed ; here also the 


ropeway buckets are filled. The ropeway travels upwards at 
F 


—————————————— ———— 


112 


THE ELECTRICAL REVIEW. [Vol s6.- No 1,433, Mar 12, 190 


— ' ſi— u .- . — ——¼— ..... . . qm — 


a considerable angle, and the delivery end of same, together 
with the large storage bunker, is shown in figs. 1 and 4. 


Dd 


Gi Wit 


Fia. 2.— ViBw OF GENERATING PLANT AND BWITOHGBRAB. 


The powdered coal is drawn from the storage bunker 
through twohoppers (only one of wi . works at atime), which 


deliver it on to two 
revolving feed tables 
fitted with scraper 
arms, and it drops 
from these on to a 
Robins belt, the 
tables and the 
belt being actu- 
ated by a motor 
through suitable 
gearing. Тһе belt 
conveyor is exten- 
ded to span the 
track on which the 
coke oven chargers 
and rams run, at 
the front of the 
ovens, and it is 
roofed in and en- 
closed at the sides, 
Moving backwards 


ingenious,'and the energetic way in which they do their work 
is most interesting to watch. Сре: 


As already mentioned, there ате two 
charging machines, each of which is 
moved in turn under the shoot of the 
distributing belt and the stamping 
machines, They consist of a large box 
or mould mounted on а carriage which 
travels along a rail track running in 
front of the row; of coke-ovens, 
this travel being effected by a 
variable-speed motor, and the maximum 
rate of travel being 800 ft. per 
minute. This motor may be seen in 
fig. 4. 

The bottom of the compression bor 
consists of a charging “peel” or 
sliding slab, built up of steel sections, 
having a flat top for the charge of 
compressed coal to rest on and an 
inverted steel rack beneath ; there 
is also a raised back at one end 
which forces the charge through 
the sides of the compression box. 
The rack is operated throngh 
reducing gear by ап independent 


variable-speed motor, similar to the travelling motor, this 
second motor being fixed on the other side of the charger. 


A machine, after 
having received its 
charge of compressed 
coal, is moved up to 
the front of the par- 
ticular oven to be 
charged; the door 
at the front end of 
the compression box 
and the hinged door 
of the oven are 
opened, and the 
charging peel or 
sliding bottom of 
the compression 
box with its load 
of coal is put in 
motion, the coal 
being pushed into 
the oven in the 
form of а com- 


and forwards along Fic. 3.— VIEW or Ovens, WITH CHARGING MACHINE AND Ram. pressed cake, which 


a certain length of 


the belt is an automatic distributing carriage, which delivers 
the coal from the belt into the compression box of one of the 


two charging machines, which are moved 
in turn into position under the distribu- 
tor. This distributing carriage runs on 
about 28 ft. of rail track, and is operated 
by the belt itself, the gearing and 
direction of travel being automatically 
reversed by stops at each end of the 
run. Fig. 4 shows the storage bunker 
and the top of the distributing belt 
shed in the background, and one of the 
charging machine in the foreground. 
Moving up and down parallel with 
the distributing carriage, and mounted 
on the same girder span, are two 
stamping machines, each of which is 
driven by a motor. Each of these 
machines delivers 50 blows per minute 
on to the powdered coal in the 
compression box, the stamps travel- 
ling backwards and forwards between 
successive blows, reversing at the extreme 
ends of the compression box, and 
also at a varying point at or about 


the centre of the box. In each case the reversal is auto- 
matic, and the action both of feeding the powdered coal and 
stamping it is continuous, until the compression box is full. 
The construction of these stamping machines is wonderfully 


Fig. 4.—ELECTBICALLY-OPERATED CHARGING MACHINE. 


fits the dimensions 


of the oven very closely. The peel is withdrawn ater closing 
and fixing the oven door, there being a space below sufficient 


for the peel to be drawn through, and this space is after- 
wards closed up. The peel .- & the rate of 35 ft. per 
minute. At the back end ef rging machine (fig. 4) 
may be seen an arm MD uilectors, through which 
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TELEGRAPH AND TELEPHONE NOTES: 


(Continued from page 770.) 


Portsmouth Municipal Telephones.—On Tuesday 
Mr. Ross Hooper, Local Government Board Inspector, held an 
inquiry into the application of the Corporation for permission to 
borrow £28,835 for the purpose of extending the municipal tele- 
puse system in the borough and contiguous district. Mr. 

mmond Etherton, deputy town clerk, informed the Inspector 
that the system had been working since March 1st, 1903, and the 
first year s profit was £1,233 8s. 10d., whilst last year the profit on 
the year's working was £1 969 9s, 8d., of which £614 had been paid 
over to the account, The Inspector questioned Mr. 
Etherton as to the work which the L.G.B. had refused to sanction, 
and elicited that it had been carried out, the Council having itself 
raised a loan. The Inspector asked by what authority the money 
was borrowed, and from whom it was obtained. Mr. Etherton 
replied that there was no express authority except the licence to 
carry on telephone business. The money was obtained from the 
Finance Committee. The Inspector said that this was outside the 
question altogether. How could the net revenue account be 
when the Council had raised money without any power whatever, and 
the whole of the profits were more than swallowed up by the debts 
incurred without any powers? Mr. A. R. Bennett, consulting 
engineer to the Corporation, was among the witnesses called in 
support of the application, which was opposed by Mr. Robb, 
solicitor, of Tunbridge Wells, and Mr. R. Н. Wadeson on behalf of 
& local Property Owners' Protection Association. 


The Telephone Transfer.—Replying to Sir John 
Leng, Lord Stanley recently said he was aware of the provisions in 
the Telegraph Act of 1868 dealing with the transfer of the staffs of the 
no telegraph companies to the Poet Office. He wasnot prepared 

to propose similar arrangements as regards the staff of the National 
Telephone Co., since he believed that to follow that precedent in the 
present instance would impcse an inequitable burden on the tax- 
payers of the United Kingdom. 


Telegraphie Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED, 
Trinidad-Demerara (No. 1 T os e. Aug. 26,1901 .. es 
Be Martinique .. ee өө oe ee у 1, 1903 өө өө 

Lacia-Martinique ee es ee өө өө y 7, 1903 ee ee 
Garonna — oe oe өө өө ee Aug. 18, 1908 ., өө 
Issa (Yemen) Camaran ,. . Oct. 23, 1902 .. oe 
ee ee ee er . 90 ee Jan, 18, 1904 ee ee 
Closed rere ee ee ee Feb. 9, 1904 өө өө 
Port Arthur. u ГІ] ee ee ee Mar. 9, 1904 ee es 
lon ee eo . 0 Jan. 6, 190⁵ ee 
Martinique-Paramaribo А . „ April 2, 1906 May 8 
am- ee April 6, 1905 May 4 
Batbursi-Bissao . April 22, 1905 zs 
Cape Haite-Mole St. Nicholas © ics April 28, 1905 
San Domingo-Curacao .. as EET eo Мау 5, 19057 
ne 
0 ee ee ee oe ee Mire A үс ee ee 
Kerich-Boutehboum ee m ee ae ey ah . 


Telegraph Time Signal = the International 
Railway Congress at Washington last week, a telegraph time signal 
was round the world. Оле report eays that the time 
occupied was seven. seconds, but this, of course, is an impossibility. 

Arrangements were made with the British Government and the 
various telegraph companies to have their lines clear at a time 
upon, with the result that almost simultaneously with the 
opening of the switch at Washington the fact was signalled ina 
dozen of the principal cities in Europe—London, Paris, Berne, 
Budapest, Hamburg, Rome, Vienna, Belgrade, Bocharest, Sofia, 
Brussels and Amsterdam. 


Wireless Telegraph Libel Action.—In July of last 
ear the De Forest Wireless Telegraph Со. brought an action for 
йе! against the Marconi Wireless Telegraph Co., of America, in the 
United States Circuit Court of the Southern District of New York, 
fixing damages at $1,000,000. The alleged libel was stated to be 
comprised in а communication, said to have been made by the 
manager of the Marconi Wireless Telegraph Oo., of America, in 
connection with a certain contract with tbe United States Govern- 
ment entered into by the De Forest Oo. On April 24th last counsel 
for the De Forest Co. applied for an order for the discontinuance of 
the action in question, upon the calling of the calendar of the 
United States Oircuit Court of the Southern District of New York, 
and the costs of the Marconi Wireless Telegraph Co., of America, 
have been ordered by the Court to be paid by the De Forest Co.— 
Financial News. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Ashton - under - Lyne.—May 23rd. 
tramoars. See Official Notices” May 5th. 


Bangour Village.—Msy 27th. Edinburgh District 
Lanacy Board wants offers for boilers, engines and dynamos, 
economisers, cranes, battery, switchboard, cables. Electrical 

eers, Messrs. Buchan and Hogarth, 16, Rutland Square, 


Six single-deck 


‚ engin 
Edinburgh. Architect, Mr. H. J. Blanc, 25, Rutland Square, 


Edinburgh. 


 Brussels.—May 16th. The City Authorities invite 
tenders for electric cables and accessories. Specifications (1 fr. 50) 
at Rue Sainte-Catherine, 11, Brussels. Tenders to the Oollege des 
Bourgmestre et Echevins. 


Clydebank.—May 22nd. Electric arc light installation 
for the Outer Basin of Clydebank Dock. Mr. Geo. H. Baxter, 
5 engineer, Olyde Navigation, 16, Robertson Street, 

sgow. 


Darlington.— May 231d. Two storage batteries for the 
electricity works. Sse Official Notices to-day. 


Dartford.—May 24th. Lancashire boiler, piping, one 
200-xw. steam dynamo, traction battery and reversible booster, 
main switchboards, &c., for the U.D.C. light railways. Вее “Official 
Notices" May 5th. 


Dablin.—May 15th. The Dublin Port and Docks Board 
is prepared to receive tenders for an electric generating station. 
Apply to Mr. Jobn P. Griffith, M.Inst.C.E., Bast Wall, Dublin, for 
specifications &c., (deposit £5). 


Dublin.— May 30th. The Cleansing Committee wants 
tenders for tank wagons, covered tipping wagons, &c., for conveying 
city refuse over the tramway routes. City engineer, Mr. Spencer 


Harty, City Hall. 
Edinburgh.—May 30tb. Switchboard panel extension 
for McDonald Road station. Bee Official Notices to-day. 


France.—May 14th. Tenders are being invited until 
May 14th, by the municipal authorities of Dax (Landes) for the 
concession for the electric lighting of the town during a period of 
35 years. Tenders are to be sent to La Mairie de Dax (Landes), 
whenoe particulars can be obtained. 


France.—May 15th. The Governor General of French 
West Africa, at Dakar (Senegal), is inviting tenders for the establish- 
ment of s central electricity station in the town, and for the 
construction of an electric tram 


way. 
Heywood.—May 17th. Lancashire boiler, two 200-K w. 
steam dynamos, traction switchboard and feeders, and other p'ant 
for electricity works extensions. See “ Official Notices May Stb. 


Islington.—May 24th. Coal bunkers for the electricity 
works. See “ Official Notices” May 5th. 


Keighley.—May 20th. 
Notices " May 5th. 


Kettering.—May 29tb. Nernst lamps, posts, &c., for 
street lighting. See “Offcial Notices" May 5th. 


Leith.—May 17th. Coal elevating and conveying plant, 
and boiler-house anxiliary plant. See “Official Notices " May 5th. 


Liandudno.—May 22nd. Switchboard extensions, also 
two balancing sets for the U.D.C. See Official Notices" to-day. 


London.—May 16th. The L.C.C. invites tenders for 
the erection and maintenance, for a period of 10 years, of a battery 
of 280 accumulator cells, having capacities of 645 ampere-hours at a 
9-hour discharge rate, and of 450 ampere-hours at а 1-hour dis- 
charge rate. See Official Notices " April 21st. 


Maidstone.—May 15th. Electric light installation for 
the Sessions House. County Architect, 86, Week Street, Maidstone. 


Melbourne.—July 14th. Arc tampa poles, brackets, 
3 for street lighting for the Council. ^ Official Notices 
o-day. 


Superheaters. See “ Official 


Paisley.—May 13th. Electric power generating plant 
(gas engines and dynamos), electric coke conveyors, electric screening 
plant, &c., for the Gas Corporation (Mr. G. R. Hislop, engineer and 


manager). 


St. Pancras.—May 23rd. 
year. See "Official Notices " to-day. 


Sunderland. — May 24th. 
ч Official Notices” May btb. 


Warrington.—May 13th. Condensing plant for the 
electricity works. See Official Notices” April 28th. 


Ато lamp carbons for one 


Tramway stores. See 


OLOSND. 


Barking.—Messrs, Johnson & Phillips have recently 
received orders for a 400-xw. traction generator and switchboard 
extension for the Barking Urban District Council; also for 150 and 
50-Kw. generators for Dye Works. 


Battersea.— The B.C. has placed an order with Messrs. 
чег рана & Wilcox, Ltd., at 2480, for superheaters on the three new 
ers. 
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~ Barrow.—Messrs. Chamberlain & Hookham’s tender for 
meters has been accepted by the Corporation; also that of Messrs. 
Alexander Duckham & Co., for а componna for, the 
ensuing yea. ww чә T Е 


Bournemouth,—The Т.С. оп May 3rd accepted the 
following tenders in connection with the Christchurch tramway 
extension :— A 

British Electric Equipment Co., Ltd., steel poles, overhead 
equipment, section boxes, &^., £4,315. 

Messrs. Johnson & Phillips, feeder cables, troughing, junction 
boxes, &c., £5,405 16s. 5d. 

British Westinghouse Co., tramcars, £6,522. 


Buenos Ayres.—Messrs. J.G. White & Co., Ltd., have 
just closed a contract for the construction of the Rural Tramways 
here. The work comprises supply and erection of 35 miles of 
overhead equipment; supplying and laying the necessary cables ; 
the supply of about 100 cars and equipments; and the erection and 
equipment of a power house with 2,000 ку. The amount of the 
contract is approximately £250,000. Work will be begun next 
autumn. 


Burnley.—The Т.С. bas accepted the tender of 
Hadfield’s Steel Foundry Co., Ltd., for a tram rail grinder, at £105. 


Cardiff.—The Corporation E.L. Committee has accepted 
the tender of the General Electric Co, Ltd., of London, for four 
motor-generator sets, at £4,956 183. 


Cumberland.—The tender of Messrs. Wylie & Lochhead, 
Ltd., of Glasgow, has been accepted for the installation of the 
electric light at Garlands Asylum, Cumberland. 


Durham County.—The С.С. has accepted the tender of 


Messrs. C. A. Parsons & Co., Ltd., for electric plant to the County 
Asylum, at £5,143 133. 9d. 


East Ham.—The T.C. has accepted the tender of Messrs. 
E. Foster & Co. to supply to the generating station for the period 
ending March 31st next, Mardy Welsh cral, at 15s. 9d. per ton. 


Erith.—The following were the five lowest tenders 
received by the U. D. C. for wiring the car йерб and workshops for 
electric lighting and power :— 


Clements, Booker & Co., Westminster (withdrawn) .. £184 10 
W. Dickinson & Co., Bexley Heath ке. . 200 0 


J. E. Collum & Co, ae ҖЕ „ 206 15 
A. H. Marshall & Co., Leytonstone . ged ace ee 215 10 
Owen's Ironmongery Stores, Ltd., Erith 2s ey .. 22118 


For pipework at the electricity station the following tenders 
were received and referred to the Committee and the consulting 
engineers: — 


T. Sugden, Ltd., London . x . . £513 0 0 
John Spencer, Ltd., W ednesbury ; 452 12 6 
T. Piggott & Co. : ne ax . Ok 0 0 
Yates & Thom, Blackburn. i ik aie .. 14 0 0 
Babeock & W сох, Ltd. .. ee mee 492 0 0 


Glasgow. — The Tramways Committee hus recommended 
for acceptance the following offers :— 


Switchgear for sub-stations, the Westinghouse Co. 
Testing instruments for power station, Messrs. Elliott Bros. 


Godalming.—The T.C. has accepted the tender of the 


National Telephone Co., for the provision of street fire alarme. 


Govan.—The tender of the Lancashire Dynamo and 
Motor Co., Ltd., bas been accepted for the supply of motors for all 


sizes above 3 H.P. This is the third year that this company has bad 
the contract. 


Greenock.—The Corporation has accepted the tender of 


the' British Westinghouse Co. for one 400-xw. steam generator, at 
£2,900. 


Horsham.—The U.D.C. has accepted tlie tender of the 


British Westinghouse Co. for a steam balancer set for the E.L. 
station, at £1,018 103. 


Manchester.— The Corporation has placed an order with 
Messrs. Ferranti, Ltd., for continuous current пора for the 
Dickinson Street generating Btation. 


Marylebone.—The B.C. Electric Supply Committee has 
provisionally accepted the tender of Mesers. Chamberlain & Hook- 
ham for 5,525 two-wire meters, at 48,588 153, and 110 tbree-wire 
meters, at £456 5s. Tenders were also received from the following 
firme, but the prices were not disclosed :— Mesers, Rumney and 
Rumney ; Ferranti, L'd.; Reason Manufacturing Co.; British 
Thomson-Hous'on Electrical Co.; and the General Electric Co. 
The same Committee has provisionally accep'ed the following 
tenders for annval supplies:—Small cables, es'imated value of 
contract £400, St. Helens Cable Co., Ltd.; steel conduits, estimated 
value of contract £100, Simplex Steel Conduit Co., Ltd. 


Newport (Mon.).—The tender of Messrs. Callender’s 
Cable & Construction Co. for electrical cables has been accepted at 
prices ranging from £49 to £623, for concentric cables per 1,000 
yds ; £67 to 4673, concentric armoured ditto; £137 to £692, 
triple-concentric ditto; and £166 to £750, triple-concentric armour- 
ed ditto. 


Keighley.—The following is a list of tenders submitted 
for a 300-xw. set for the Electricity Works :— 


Tender, Alternative. Delivery. 
Thos. Parker, Ltd., Wolverhampton £1,712 Allen 41, 444 Browett 20 weeks 
Electric Construction Co., Wolver- 
hampton 1,840 „ 1,580 T 91 X 
International Electrical Engineer- 
ing Co. 1740 „, 1,172 РЯ 5 months 
James Howden & Со., ( ilasgow 1,706 Parkers- 1,874 Crompton- 19 & 2] 
Howden. Howden weeks 
Armstrong, Whitworth & Co., Ltd... 2.006 Allen 
J. Н. Holmes & Co. 2,060 „ 2,680 Belliss 4 months 
Phwnix Dynamo Manufacturing " 
Co., Bradíord ET SO 1,696 „ 1,420 Browett 21 week в 
Browett, Lindley & Co., Ltd, 1.471 Mather 1,495 Parker- 18 „ 
and Platt-Browett Browett 
British Westinghouse Co., Ltd. 1,851 Allen 1,598 „ 18 „ 
Mather & Platt, Lid. 258 „ 1125, Г v 5 months 
J. & Е. Wood, Bolton a B,125 Wood — 
Greenwood & Batley, Ltd. 1,136 Allen 1.510 „, 20 weeks 
The Lancashire Dynamo & ee 
Co., Ltd. РР 1,879 „, 1.551 „ 4 months 
Dick, Kerr & Co., 1 td. š ce LORI p — a 
Davey, Paxman & C o., I td 1,936 Davey- — 4 4 
Paxman + 
British Electrio Plant Co., mee 
N.B. Ре 1,897 Allen es 4 n 
Siemens Bros, & Co., Ltd. " es 1,750 2s 1,720 Belliss 22 weeks 
British Thomson-Houston Co. .. 009605 „ 1.681 Browett 22 „ 
Bruce Peebles & Co., Ltd. .. es 1,522 0 1,540 is ~ 
1,007 Musgrave — 16 weeks 


J. Musgrave & Sons, Ltd. e ж 


J. Fowler & Co. е ын 1 778 Allen . » 4 months 


Rovce, Ltd. s А .. 2,826 Willans б 
Galloways, Ltd. T $a E 1.815 Galloway 1,870 Galloway 18 weeks 
Pheonix Parker 

Vickers, 8ons & Maxim, Ltd... .. 1,944 Allen 1,570 Browett 175 " 
The General Electric Co., Ltd. ee — 188 „ 1, 5 
Johnson & Phillips  .. T .. 1,756 „ 2, 290 Belliss 22 ‘i 
Crompton & Co., Ltd. : 1,876 „ 1 619 Browett 24 ,, 
The Brush Electrical Engineering 

Co., Lid. б ee ee 1,850 Brush — 18 [1] 
The E lec trical Co., Ltd. a» 1,844 Allen 2,178 Belliss 4 months 
C. A. Parsons & Co. oe 


2,128 Parsons 1,562 Browett А 1 
The India-Rubber Co., "Ltd. 1,896 Allen 1,037 " Ww 


Portsmonth.—The T.C. has accepted a tender from the 
International Electric Co., for refitting the telephone switchboard 
with 150 indicators, 24 pairs of corda and plugs, 24 ring-off 
coils and operators’ keys, &с., at £75 net; also the tender 
of the Ericsson Bell Telephone Co., for 100 wall instru- 
ments and 25 table instruments. The following tenders were 
reczived:—The Ericsson Bell Telephone Co., for wall and table 
instruments, £2 5s. each; W. F. Dennis & Co., for wall instruments 
only, £2 5s. each; the International Electric Co., for wall instru- 
ments, £2 6s. 6d. each; for table instraments, £2 9e. 6d. each. 


Southampton.—The Tramways Committee has accepted 
the tender of Messrs. Griffiths & Co., of London, for re-laying the 
Portswood Road section of the tramway, at £1,711. 


South Shields,.—The T.C. has accepted the tender of 
Messrs. Hurst, Nelson & Co, Ltd., for 10 tramcats with Brill 
trucks (British make), at £5,307. Ў 


Tramway Contracts,—We learn that the National 
Electric Construction Co., Ltd., has secured the tramway contract 
for Mexborough, Rawmarsh and Swinton. The contract includes 
the generating station building, car-sheds, generating plant, cars, 
permanent way and cables; also feeders and distributore for 
lighting Swinton and Rawmarch. „The same company has also 
secured the contract for the laying of permanent way, fecders 
and cars for the Torquay Tramways. The total amount in all is 
appoximately £300,000. Tne former contract will be started within 
four wecks' time, while operations will commence on the latter 
during August next. 


West Ham.—The Corporation has placed an order with 
Mesers. S. Dixon & Son, Ltd., for 10 additional inatallations of 
Turner's tramway point controllers at £88 each, 


Wiran.—The F.L. and Tramways Committee has 
accepted the tender of Mesers. Dick, Kerr & Oo., Ltd., for the 
supply of an engine and dynamo, and those of Messrs. Johnson and 
Phillips and tbe British Insulated & Helsby Cables, Ltd,, for cables. 


FORTHCOMING EVENTS. 


To-day's Arrangements.- At 9 p.m. Royal Institution. Prof. Ernest F. Nichols, 
of Columbia University, N.Y., on“ The Pressure Due to Radiation." 
At 8p.m. Physical Society. (1) “A Simple Method of Determining 
the Radiation Constant: Suitable for Laboratory Experiment,” by 
Dr. A. D. Denning. (2) “A Bolometer for the Absolute Measure- 
ment of Radiation,” by Prof, H. L. Callendar. (3) The Resistance 
of a Conductor the Measure of the Current Flowing Through it, 
by Mr. W. ^, Price. 


Saturday, uu 13th.—Junior Institution of Engineers, Visit to the Dorking 
Water, Gas and Electricity Works. Train leaves Cannon Street at 
1.30 p.m. 
At 7.20 p.m. Birmingham and District Electric Club. Mr. J. A. 
Jeckellon“ EE Electrical Energy for Power Purposes." 
Monday, May Iöth. — At В p.m, Society of Arts. Cantor Lecture. Mr. H. W. 
tavenshaw on“ The Ure of Electricity in Mines." Lecture I. 

Wednesday, May 17th.-- At 5.20 p.m. Chemical Society Meeting. 

At 7.30 pan. I. E. E. (Students). “ Manufacture and Design of Electric 
Power Cables," by Mr. A. L. Kavanagh. 

Thursday, Mav 1kth.—At 5 p.m. Royal Institution, Prof. Sir James Dewar, on 

"Flame," Lecture III. | 
AtHp.m. Faraday Society. Dr. T. M. Lowry on “ An Application to 
Heetrolytes of the Hydrate Theory of Solutions.“ 

Friday, May 10th, At 7.0 pan. N. H. Coast Institution of Engineers and 
Shipbuilders. Closing Business Meeting. Mr, J. F. C. Впе will 
reply to discussion оп “ Applications of Electricity to Industrial 
Purposes.” 


a | 
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Tum following orders have been issued for next week :— 


Monday, May 15th.—' A" Company. Drill Order Parade at 7 p.m. Technical 
Instruction, 8 p.m. 

Tuesday, May 16th.—'"B"' Company. Instructional Drill, 7 p.m. Technical 

Instruction, 8 p.m. Medical Inspection for Recruits and Special Service 
Bection, 7 p.m. 

Wednesday, May 17th.—Adjutant’s Drill at Millbank Barracks. Parade at 
Headquarters, 7.30 pm. Drill order. Blue. Examination “C” and "D" 
Companies for A Badge, 7 p.m. 

Thursday, May 1ttb.—'" C" Company. Technical Instruction, 6 p.m. Company 
pr Parade st Headquarters, 7.20 pau. Rifles and side arms, Plain 
clothes. 

Friday, May 18th. —" D" Company. Recruits’ Drill. 6.80 p.m. Drill Order Parade 
for whole of Company, 7 p.m. Blue if possible. Technical Instruction 
afterwards. 

Saturday, May 20th.—“ A" Company Supper at Headquarters, 7.15 p.m. for 
7.30. 


WiLrrip C. DUNBLE, Captain R.E. 
For O. C. E. IZ. R. E, (V.) 


au 


NOTES. 


Gas Engines and Storage Batteries, —Mr. Archibald's 
eonclusions relative to the economy of steam and gas engines 
with different load factors, to which we referred in our last 
issue. should serve to direct particular attention to the secondary 
battery. It has long been realised that if a battery of accu- 
mulator cells could be secured that would last indefinitely, 
or even for several years, the economy to be secured in the way of 
capital cost of power generating plant and in the consumption 
of fael would be beyond anything that can be obtained in other 
directions, such as condensing or mechanical stokers. If Mr. 
Archibald's conclusions are correct, it follows that the gas engine 
would benefit more than the steam engine by the use of an accumu- 
lator for the provision of an engine load factor of 100 per cent. 
The load factor would be kept at that value by running the engine 
up to its maximum power, and shutting down when the cells were 
fally charged. The engine would be run when required, and always 
at full load. When not actively at work, the stand-by losses of a 
steam boiler are considerable. The stand-by loss of a gas producer, 
on the other hand, is not great, for a producer will remain quiescent 
with its fuel contents incandescent for quite long periods, and it 
will speedily pick upagain. What the suction gas producer requires 
to enable it to meet а varying demand for gas is the addition of an 
over-weighted suction holder governor between the engine and the 
producer. Such a holder would rise when the engine stopped, and 
would accumulate a store of gas to be drawn upon when the engine 
started again, thus providing gas while the producer was becoming 
drawn gradually up to full produttive output. 


Englaud's “Home of Mystery,"—We recently had 
the pleasure of visiting Messre. Maskelyne’s new entertainment at 
St. George's Hall, Langham Place, W., and of being agreeably 

mystified by the marvellous feats of magic and mystery for which 

the firm is renowned. Every item on the programme is well 
worth seeing, and in the case of the illusions presented, it is 
impossible to detect the mode in which they are accomplished. 
The most atriking fea'ure of the latter is the apparent ease with 
which they are performed; doubtlees success depends very 
largely upon the precision with which each process is carried out, 
and the accuracy of timing on the part of the various performers, 
but there was not the slightest hitch in any one of them. 

Naturally, electricity plays an important though unobtrusive 
part in the performances, and a very elaborate equipment 
bas been designed and installed for this purpose by Mr. 
Edward Morehen, electrical engineer to the firm. The maxi- 
mum lighting load amounts to more than 50 xw. for the stage 
alone, which is equipped with over 1,000 lamps, mainly fixed 
in battensand floats. Theswitchboard, which is situated on a special 
gallery within sight of the etage, consists of two sections containing 
in all 60 circaits. Ten of these are controlled on a small board 
arranged on the three-wire system, with 200 volts across the outers, 
and are used for feeding outdoor arc lamps, auditorium lighting, 
ёс. The main board comprises a large panel fitted with 13 sets of 
four switches, which are respectively & master switch, and three 
circuit switches for red, white and blue lamps, or other colours, con- 
trolled by the master switch. The four switebes nre vertically in 
line, and above them in the same line are the corresponding fuses 
and pilot lamps. A separate panel carries switches connected with 
& number of special circuits, and heavy double-pole main switches 
at the end of the board cut off the whole when desired. 

The dimming resistances, which are of the Wirt ironclad type, 
are mounted іп a room under the stage, and are opcrated by means 
of rods aud bevel gear; they can be regulated separately or en bloc, 
or in any combination, by means of hand-wheels and clutches on 
the switchboard gallery. Special arrangements have beea adopted 
for the stage lighting, whereby greatly improved (ffects have been 
obtained ; the auditorium and corridors, in accordance with the 
regulations of the L C.C., are supplied with electricity from two 
entirely separate sources, and the lamps are so arranged that the 
failare of either supply would cut off only alternate groups of 
lamps. The wiring 1 is in steel screwed unlined tubing, 
supplied by the Conduit and Iusulation Co., and the whole of the 
work has been carried out with every precaution againat risk of fire 
or breakdown. Tae mysterious and weird mechanical arrangements 
which we noticed in the deptns beneath the stage batils description, 
and as we don't kaow what they were for, we won't give the show 
away. 


Standardisation of Fuses,—We are pleased to learn 
from Mr. Leslie 8. Robertson, secretary to the Engineering Standards 
Committee, that the importance of this question, to which we 
referred in our leading columns last week, has not escaped the 
attention of the Committee. The subject is to be dealt with by the 
Sub-committee on Electrical Plant Accessories, of which Mr. C. H. 
Word ingham (representing the Admiralty) is chairman. 

The other members of the Sub-committee аге : — 


Mr. L. J. Stcele, Representing the Admiralty. 


Col. Н. C. L. Holden, R.A., is " War Office. 

Mr. A. P. Trotter, i M Board of Trade. 

Mr. G. Scott Ram, ўз 5 Home Office. 

Mr. A. Н. Preece, - ii Crown Agents for 
the Colonies. 

Dr. R. T. Glazebrook, ph » National Physical 
Laboratory. 


Nominated by the Incorporated Muni- 
cipal Electrical Association. 

Nominated by the Electrical Manu- 

Mr. C. 8. Northcote. facturera’ Association. 

Mr. J. H. Rider. Mr. T. L. Miller. 

Col. R. E. Crompton, C.B. Mr. W. H. Miller. 


Mr. T. P. Wilmshurst, 
Mr. F. H. Nalder. } 


Мг. W. A. Chamen. Mr. J. Rennie. 

Mr. G. B. Elphinstone. Mr. Lester Taylor. 

Mr. B. Evershed. Mr. Jobu F. C. Bnell. 

Mr. J. S. Highfield. Mr. C. P. Sparks. 2 
Mr. L. Langridee. Mr. W. H. Patchell. 


Mr. Leslie S. Robertson, M. I. C. E., Secretary. 
Mr. C. Le Maistre, A. M. I. E. E., Electrical Assistant Secretary. 


Having regard to the very wide field covered by the title 
“ Electrical Plant Accessories,“ it is to be hoped that the subject of 
fuses may be singled out for special atteution, in order that it may 
be placed once for all on a satisfactory basie. 


Football.—The Arc Works Club (Crompton & Co., Ltd., 
Chelms'ord), bas had a very successful football season. The result 
is as follows :— 

The First Eleven are champions of the Chelmsford and District 
League, having won the Cup and Medals. The Reserve Team are 
champions of the Second Division of the Chelmsford and Dietrict 
League, and they also receive Medals. The First Eleven are joint 
holders with Halstead in the North Essex League. The result of 
the matches played during the season is as under :— 

| Played. Won. Lost. Drawn. Goals for. Against. 
Arc Works lst 25 20 3 2 118 39 
T 2nd 17 12 2 3 54 23 


Mr. Н. C. Hawkins ів the Club’s hon. secretary. 


Firemen and Etectric Shocks.—The London Fire 
Brigade authorities bave now decided that india-rubber gloves shall 
be carried with the fire escapes and fire engines. The firemen most 
frequently meet with electric wires and electric plant in the 
basements of houses. 


Durham Collieries—The Durham Collieries Electric 
Power Co. is to supply power to the Hetton Coal Co. The power 
is to be used for hauling, pumping, coal cutting, and lighting at the 
company’s extensive collieries at Eppleton, Lyons and Elemore. 


Accident,—An cmployé of the Rochdale electrical 
department was at work at a section box on 2nd inst., when an 
explosion occurred, and threw him into the middle of the road. 
He was badly burnt, and otherwise severely injured about the 
head. 


The London Traffic Commission.—We read in the 
Times that further sittinas of this Commision took place last week, 
when evidence regarding motor-omnibuees in the Metropolis was 
given, also evidence relating to the working of electric tramways at 
Liverpool and Manchester by Messre. Bellamy and McElroy 
respectively. It is stated that this is the last of the evidence, and 
that by Whitsuntide tbe report will be presented. 


Train Lighting.—Among the papers read at the 
International Railway Congress at Washington on Monday, was one 
by Superintendent Canovias, of the Hungarian State Railways, who 
expressed the opinion that the beat illaminant for railway carriages 
was electricity. 


Iustitution Notes and Lectures.—The progress made by 
Continental steel manufacturers in the use of the electric furnace was 
described by Mr. R. S. Hutton, of the Manchester University, at a 
recent meeting of the Manchester Section of the Bociety of Chemical 
Industry. One important branch of the industry, Mr. Hutton said, 
is likely to be revolutionised. As the new methods aim chietly 
at the production of high quality crucible tool steele, in 
which our own country has always excelled, it is reassuring 
to find tbat the revolutionary processes are not of 
such a nature as to be unsuited for application here. As 
already mentioned in our columns, valuable reports have been 
published by the Canadian Government Commission sent out 
specially to investigate and criticise the electrical processes of 
manufacturing steel. Tne essential novelty of these new methods 
lies in the substitution of electric heating for the gas or coke firing, 
which has up to the present been employed in the various stages of 
treatment which iron has to pass through in the course of ite trans- 
formation into steel. As а direct result of the application of the 
electric furnace, it has been found possible to turn out steel 
of, а quality at least equal to that of the best Sheffield 
crucible . steels, starting with far less costly materials than 
those at present utilised. The cause of this possibility lies in 
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the fact that the electric furnace enables the refining of a poor- 
grade steel to be carried to such a high point as to produce a metal 
of crucible steel grade. This is particularly noticeable in the ease 
with which phosphorus and sulphur—which are so injurious to the 
quality of steel—can be eliminated. In present-day practice the 
crucible steel manufacturer has to select his raw materials most 


carefully, and so mix them that, after fusion in the crucible, 


they shall have the desired chemical composition and accom- 
anying mechanical properties. On the other hand, the 
semer and open hearth processes, which are во widely employed 
for steels of lower grades, do not admit of the refining ofthe metal 
up to the quality of a crucible steel. In the electrical processes it is 
always possible to heat some 4 tons of metal at a time, and there is 
no reason why very much larger furnaces should not be constructed 
as вооп аз the development shows sufficient promise. The cost of 
production in this country, so far as the higher-grade steels are 
concerned, will certainly be in favour of the new methods. The 
consumption of electrical energy ranges from 718 to 1,100 B. of T. 
units per ton, according to the kind of steel manufactured. The 
relative cost of this energy will be only a small fraction of that 
which is paid for electrical energy for lighting or power purposes. 
In such manufactures as this it is possible to work continuously 
night and day throughout the year; and under these circumstances 
electrical energy can be generated and sold at prices which are far 
below what is possible with the very intermittent load of motors 
or electric lighting. It seems quite probable that in the near 
future the electric farnace will be considered a necessary adjunct 
to many of our ordinary steel processes. In this connection it is 
likely, at first, to be ueed chiefly for finishing off the refining of 
an ordinary steel. It has been shown that, even in the present 
small plant, an ordinary Bessemer steel, if transferred in the 
molten condition to the electric furnace, can be brought up to 
the quality of a crucible steel for the expenditure of only 120 
Board of Trade units per ton. The extra cost of this treatment 
will, in any case, be а mere fraction of the enhanced value of the 
product. 

The ninth annual conference of the Association of Tramway and 
Light Railways Officials was held at the Grand Hotel, Bristol, on 
May 3rd, Mr. H. England, of Wakefield, presiding. Mr. Chas. 
Challenger, of the Bristol Tramways Co., welcomed the officials to 
the city. After several new members had been elected, the report 
and accounts for 1904 were adopted. The president and Mr. Conaty 
were appointed to confer with the Municipal Tramways Association 
and the Tramways and Light Railways Association, to consider the 
advisability of forming a united association for the kingdom. It 
was decided to accept an invitation from the Tramways and Light 
Railways Exhibition Committee to meet at the Electric Traction 
and Railways Exhibition at the Royal Agriculturel Hall, London, 
from July 3rd to 14tb. The Executive Committee was elected as 
follows :— Messrs. A. L. C. Fell (London), C. Conaty (Birmingham), 
A. R. Fearnley (Sheffield), H. Mozley (Burnley), A. H. Bannister 
(Norwich), H. Hartley (Darlaston), sand R. W. Cramp (Birmingham). 
It was agreed to hold the next meeting in London. Mr. Sidney 
Smith read a paper on “The Bristol Tramways,” and a short dis- 
cussion followed. In the afternoon the members visited the 
Brislington depó* aud the power house. 

The annual general meeting of the Btudents' Section of the 
LE.E. wil be held at 92, Victoria Street, S.W., on Wednesday, 
May 24th, at 7.30 p.m., to receive the report for Session 1904-5, 
and for the election of the committee and officers for Bession 
1905-6. There are vacancies for three extra-collegiate representa- 
tives on the Committee, for which nominations are invited, and 
they should be submitted to the students’ hon. secretary as early as 
possible. | 

Dr. W. G. Rhodes, M.LE.E.,is at present delivering a special 
course of lectures on Electric Traction“ at the Victoria University 
of Manchester. 

The fifth annual report of the Glasgow Section of the I. E. E. 
shows that there were 19 members added, but 15 resignations, so 
that the net increase is only 4, making the total membership in all 
sections 211. The annual meeting of the Section was held on 
Tuesday. Great regret is expressed at the loss sustained by the 
Section in the removal of Mr. Chamen to London. It is pointed 
out that there are many qualified electrical engineers in the 
Glasgow district who have not yet joined the Section, though 
some of them attend the meetings. They are urged to join and 
maintain the numerical strength of the Section. 

At Monday’s meeting of the Royal Institution, Mr. W. R. Bous- 
field, K.C., M.P., and f. J. J. Thomson were elected members. 
The President has nominated the following vice-presidents for the 
ensuing year:—Sir William de W. Abney, K.C.B, Mr. Shelford 
Bidwell, the Right Hon. Lord Alveretone, G.C.M.G., Dr. Ludwig 
Mond, the Right. Hon. the Earl of Rosse, K.P., Sir Thomas H. 
Sanderson, G.C.B., Sir James Crichton-Browne (Treasurer), and Bir 
William Crookes (Hon. Secretary). The Right Hon. Lord Rayleigh, 
O.M., F. R. S., was elected Hon. Professor of Natural Philosophy, 
and Prof. J. J. Thomson, F.R S, was elected Professor of Natural 
Philosophy. 


Electrical Standardising Institution.—As a result 
of the recent Open Scholarship Examination held in April, the 
Examiners recommend the following awards:— 


To Edward Stanton Ritter, of Cheltenham College, a Maxwell Scholarship of 
50 guineas, tenable for two years. 

To Louis Dudley Hooper, of Bournemouth School, and James Ardern Taylor, 
of Wellingborough Grammar School, Exhibitions value 30 guineas, tenable for 
two years. qms Р 

The following candidates, who distinguished themselves in the 
above examination, have been awarded special prizes of 20 guineas 
each :— 

Arthur Lionel Ballard, of Dunheved College. 

Edgar James Barnes, of Bournemouth School, 


Ontario Power Co., Niagara Falls.—We cull the fol- 
lowing from the Electrical World and Engineer, New York:—A 
horizontal type turbine of the largest capacity ever built has been 
assembled in the power house of the Ontario Power Co., Nisgara 
Falls. A view of the turbine as assembled in the shops of the 
manufacturer is reproduced herewith. The turbine stands 13 fl. in 
height above the floor, and the bed plates measure 21 ft. x 29 ft. It 
was designed and built by J. M. Voith, Heidenheim a. d. Brenz, 
Wiirttemburg, Germany, and is the first of 20 to be installed for the 
development of 200,000 E H.P., each turbine driving а 10,000-н р, 
generator. They are rated as follows:—11,340 н.р, 20 cb. metres 
(700 cb. ft.) per second, 1874 revolutions, when under a 
head of 53°4 metres (175 ft.) The turbines are of the inward-flow 
double Francis type, having two runners of 78 їп. diameter, each 
capable of developing 5,700 н.р. The water is controlled at the 
turbine by swivel gates, which also act as guides. Lombard 
governors will be used. Relief valves are provided at the end of 
each penstock, discharging directly into the tail race. These 
enormous turbines are supplied by penstocks 9 ft. in diameter, 
which enter the power house below the floor level. Where each 
penstock enters the building, a heavy thrust flange is imbedded in 
the enormous mass of concrete which forms the foundation of the 
entire plant, The thrust of the water column equals 650,000 Ib. for 
each turbine. The turbines are set above, to one side of, and with 
shafts parallel to, the penstocks, so that the supply pipes turn at an 
angle of 90° on the horizontal and 45° upward. The supply pipe 
ends in a spiral housing of heavily reinforced plates. The 175 ft. 
of head is made up of 155 ft. above the centre.of the shaft and 20 ft. 
below. Since the water level of the river varies greatly on account 
of the narrowness of the gorge, the tail race is separated from the 


11,390-н.р. TURBINE, ONTARIO POWER Co. 


river.by a weir, with a crest 7 ft. above normal river level. Both 
draught tabe and tail race below the floor level are entirely of con- 
crete. On account of the large and heavy pieces, special cars were 
necessaty for transportation. The second turbine has been 
received, while the third has been shipped and the fourth is under 
construction. 


Diversity Factor.—The following letter came to hand 
from Mr. Taylor too late for inclusion with the discussion on his 
paper :— 


“ Ag this question of diversity factor is one of the greatest impor- 
tance, and my extension of the ordinary meaning of load factor has 
evidently been misunderstood, I beg leave to further trespass on 
your columns. 


“Mr. Tapper's remarks, and more especially, Mr. Arthur Wright's 
communicated remarks, bear out in a striking way my own deduc- 
tions (p. 18 of paper). The Glasgow car motors, we are told, develop 
60 xw. occasionally. Hence, taking a one-hour cycle, the energy 
consumption with a 100 per cent. load factor’ (in the sense I 
have taken it) would be 60 units per car. | 

“ But we know that for each unit consumed on the car, we ought 
to do acar-mile. Therefore, if the ‘load factor’ were 100 per cent, 
we should cover 60 miles in that hour. But it is found in practice 
that, including all stops, we only cover, say, 8 miles per hour = 


8'0 units. 


“Hence the load factor (over a 1-hour cycle) is only = x 100 
And the diversity factor is the 
reciprocal of the load factor, or 2 = 7'5, which is almost exactly 


per cent. = 135339 per cent. 


what Messrs. Wright and Tapper makeit. Similarly, with very inter- 
mittent work, such as lifts, &c., the diversity factor may easily 
reach values of 10, 15, or even 20; but the load factor goes down ín 
proportion. 


ee E 
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factor, over the same cycle, be quite high, because it is the 
product of the (cyclic) load factor and the diversity factor.” 


Parcel Traffic on Municipal Tramways.—1t is stated 
that Merars. Button & Oo., the well-known parcel carriers, have com- 
menced an action against the Manchester Corporation, asking for a 
declaration that the Corporation has not the power to use the 
tramways for the carriage of goods, nor to use the buildings, plant 
and servants of the department for other than tramway business. 
It is reported that Messrs. Sutton have obtained a writ from Mr. 
Jastice Farwell, in the Chancery Division. The Tramway Оош- 
mittee will defend the action. 


Appointments Vacant.—Temporary assistant engineer 
for the L. O. O. Asylums Committee (£200); assistant engineer for 
Napsbury Asylum, St. Albans (36s); assistant electrical engineer 
for Oban (£70) ; mains superintendent (£150) for Coventry; shift 
engineer for Manchester (£150). А 


OUR PERSONAL COLUMN. 


(The Editors invite electrical engineers, whether connected with the 
technical op езй стена сатаа а ab realis grad 
also electric tramway and railway officials, to keep readers of the 
ELBOTRIOAL Havimw posted as to their movements. | 


Central Station Engineers.— Mr. W. A. CHAMEN was 
entertained to dinner in the Grosvenor Restaurant, Glasgow, on 
Thursday, 4th inst, by the members of the electrical profession in 
and around Glasgow on the occasion cf his retirement from the chief 
engineership of the Corporation. Councillor D. M. Stevenson 
eccupied the chair, and amongst those present were:—Mr. Mark 
Robinson, of Messrs. Willans & Robinson; Mr. J. Dalrymple, 
manager Glasgow Tramways; Mr. W. W. Lackie, Corporation elec- 
trical engineer; Mr. W. C. Martin, Mr. W. McWhirter, Mr. Sam 
Mavor (Messrs. Mavor & Coulson). The company numbered over 
200 gentlemen. The chairman, in proposing the toast of the even- 
ing, referred to the occasion when Mr. Ohamen was appointed chief 
engineer to the О Electricity Department, and remarked 
that the gathering night was the best possible tribute to his 
popularity. Mr. Chamen came to them asa man connected with a 
private firm, and he showed a capacity which amply justified his 
appointment. When he entered the service of the Corporation 
there were 150 people on the pay-sheet of the Electricity Depart- 
ment. Now there were 600. They had only one generating station 
then of 3,300 н.р.; to-day they had three stations with 19,000 н.р. 
The revenue in those days was £36,000 per year; it was now 
£180,000. If they took these figures, and if they took the audience 
that evening, they had а very substantial testimony to Mr. Chamen’s 
work, and they Bad good reason to look back with pride to the fact 
that they selected a man more or less unknown in those days, who 
had proved far more capable than even they bad hoped or expected. 
Не was sorry to say there was a great deal of truth ia the remark 
that the Corporation did not know the best way to keep a good 
man. It seemed to him the Corporation would act wisely if they 
naked, What is this man's market value, rather than. what is the 
amount vre can scrow him down to in dealing with him." He never 
knew a man in the Corporation service who got along so well as 
Мг, Chamen. Не bad managed to please the contractors, and he 
had managed to please the Corporation at the same time, a very 
difficult thiog. He had also sucoeeded in pleasing the consumers, 
another difficalt thing, and he was sure be went into private life 
with the best wishes of everyone. Mr. Thomas Wright, chairman 
of the Boottish Electrical Contractors’ Association, also spoke to the 
toast touching on Mr. Ohamen’s administrative qualities. In reply, 
Mr. Ohamen said it gave him the greatest pleasure to think that 
the Corporation had decided to appoint Mr. W. W. Lackie in his 
place, and Mr. Page chief assistant. A great deal of rubbish, ho 
wid, was talked in regard to Englishmen baing unpopular in 
Scotland. He had never experionced anything bot kindness in 
Scotland, and he knew nothing whatever about the so-called 


Scottish prejudice against Englishmen. He would always remember 
1 years in d as one of the happiest chapters in bis 


on his berth amongst them. 
Mr. PAULS, electrical 


1 married v Tu ; 90th 

ingston-on-Thames T.O. on Tuesday increased the salary of 
the electrical engineer (Mr. J. E. Егасомв) by £100, bringing it 
tp to £510 per annum. 
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“In spite of this, as I have shown in mj paper, the station load 


General.—Mr. WILIA A. Тооккү has commenced 
practice at 29, Old Queen Street, Westminster, B. W., as an expert 
on steam, gas, and oil engines, and power-producing machinery in 

eneral. 

: The Electric Lighting Committee of the Stepney B.O. reported 
on Monday that Mr. WRIGET, the consulting electrical engineer, 
had informed them that he had decided to relinquish his intention 
of increasing his shareholding in the Reason Manufacturing Co, 
and of becoming a director thereof. The Council had been aware 
of Мт, Wright's connection with the company from the date of his 
first appointment, and he had never been consulted on the suit- 
ability of the apparatus purchased from the company, nor had he 
assiated in drawing up the specification. The present arrangement 
between Mr. Wright and the Council was preferable to a system of 
remuneration based upon percentage payments. 

Mr. HILLIARD STEPHENS, А M. I. E. E., A. M. I. M. E., of 39, Victoria 
Street, has been appointed sole London agent for the Asphaltic 
Limestone Concrete Oo., Ltd., direct importers and refiners of 
Trinidad bitumen, for the sale of bitumen, box compounds, and 
asphalte. Mr. Stephens has also been appointed agent to Messrs. 
А. & J. Main & Co., Ltd., structural engineers, Glasgow and London. 
All communications should be addressed to 39, Victoria Street. 

The Right Hon. Lord GEORGE HAMILTON, P.C., M.P., and Mr. 
WILLIAM Н. Brown, have been elected directors of the Metro- 
politan District Railway Co. Mr. CHARLES JAMES OATER-BCOTT 
(chairman of the London and India Docks Co.) has been elected 
& director and appointed chairman of the London United Tram- 
ways (1901), Ltd., Mr. OHaBLES T. YERKES having resigned the 
chairmanship in order to enable him to devote more of his time to 
the Metropolitan District Railway Co. Mr. William H. Brown has 
also been elected a director of the London United Tramways Co. 

On April 29th, at St. Margaret's Church, Lee, Mr. VALERI ALFRED 
Fynn was married to Alice, daughter of the late Richard Charles 
Studdert, M.D. 

The Burnley Gazette says that Mr. Wm. T. Tavron, A. M. I. E. E., 
has been elected assistant superintendent of a division of the Cali- 
fornia Electric Corporation. The Corporation operates aboat 800 
miles of 45,000-volt transmission service, and shortly will increase 
the line voltage to 55,000. Mr. Taylor is at present located at 
Bacramento, California. 

Mr. D. ManriN, lately manager of the manufacturing department 
of the Electrical Trades Supply, Ltd. Birmingham, has been 
received into partnership with the engineering firm of Messrs. R. 
MeFie & Sons, St. Mungo Works, Glasgow. 

The Bureau International des Administrations Télégraphiques, 
Berne, announces that on August lst next, by reason of ill-health 
and advanced аве, Mr. EMILE ESCHBAECHZB is retiring, after being 
with the Bureau for 20 years, he having spent more than 50 years 
in the telegraph servioe. He took part in the International Tele- 
graph Conferences of London (1879), Berlin, Paris (1892), and 
Badapest and London (1903). 


Obituary.—We regret to record the death of Sir ROBERT 
HERBERT, G.C.B., who will be remembered by electrical men chiefly 
by reason of his connection with the Telegraph Construction and 
Maintenance Co., of which he was the chairman, and with the 
Eastern and South African Telegraph Co., of which he was a director. 
Of his distinguished public career, space does not permit us to 
spak in detail. Ho was late permanent Under-Becretary-of State 
forthe Colonies. Late in 1903 Sir Robert became chairman of Mr. 
Obamberlain's Tariff Commission. Не had suffered from heart 
trouble for some time, and went for a cruise in the Mediterranean, 
but feeling worse he hurried home, and arrived there in time to die. 
He reached Ickleton on Friday night at 8 o'clock, and passed away 
at 2.30 on the following morning. He was in his 74th year. 


NEW COMPANIES REGISTERED. 


—— 


Sir Hiram Maxim Electrical Co., Ltd. (84. 426).— This com- 
pany was registered on April 29th, with a capital of £50,000 in £1 shares (80,000 
reference), to acquire from the Peddie Small Arms Corporation, Ltd., the 
usiness and property recently acquired by that company from Sir Hiram 
Maxim Electrical and Engineering Co., Ltd., to acquire any other concessions, 
rights or properties, and to carry on any business connected therewith. The 
first subscribers (each with one share) are:—J. T. Peddie, 15, Victoria Street, 
E.C., director; B. J. Gripper, Hartham House, Hartford, gentlemen; A. W. 
Hill, Burnaby Gardens, Chiswick, engineer; E. J. Smyth, 94, Queen's Road, 
B.W., clerk; A. W. Read, 11, Ironmonger Lane, E.C., solicitor; Н. M. 
Cordrey, 11, Ironmonger Lane, E.E., clerk; and R. B. Cannings, 11, Iron- 
monger Lane, E.O., clerk. Minimum cash subscription (10 per cent. of the 
shares offered to the public. The number of directors is not to be less than 
two nor more than seven; the subscribers are to appoint the first. Quali- 
fication of any director not being а director of the Peddie Small Arms Corpora- 
tion, Ltd., 250 shares; remuneration, £75 each per annum. 


Eleetro-Chemical Industries, Ltd.—The memorandum of 
association only of this company was registered in Guernsey on April 29th, 
capital £800,000 in £1 shares, of which 199,993 are to be issued as fully paid, to 
&cquire and develop inventions, patent rights, &c., relating to eleotricity and 
chemistry. The first subscribers (each with one share) are:—I. C. Ozanne, 
b and 6, Court Row, Guernsey, accountant; Е. De P. Bienvenu, 1, 
Court Road, Guernsey, H.M.s Deputy-Sergeant: T. B. Banks, High 
Street, Guernsey, merchant; F. I. Brownsey, 48, High Street, Guernsey, 

nter’s manager; C. J. Р. Ridgway, 4, Court Row, Guernsey, clerk; A. 

artin, York House, Candie Road, Guernsey, merchant; and A, H, Singleton, 
High Btreet, Guernsey, hairdresser's assistant, 


Auxil Electrical Co., Ltd. (84. 458).— This company was 
registered on May 8rd, with a capital of £70,000 in £5 shares, to carry on the 
business of an electric light and power company in all ite branches, to acquire 
or construct, maintain and contro] tramways and works for generating and 
supplying electrical energy for the purposes of light, heat, or power, and to 
carry on the business of mechanical engineers, engineers, manufacturers 0 
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and dealers in electrical apparatus, &e. The first subscribers (each with one 
share) are:— H. Gordon, 12, Ovirgton Square, S. W., gentleman; Н. W. Braine, 
25, Hamírith Road, Stratford, E., clerk; F. R. Reeves, Salisbury House, E. C., 
engineer; А. E. Mohring, 9, Gladstone Avenue, Fast Hum, engineer; S. R. 
Smith, 101, First Avenue, Little Ilford, clerk; T. W. Vickers, 65, Kensington 
Avenue, East Ham, clerk; and C. D. Braddon, 10, St. James’ Road, Surbiton, 
engineer. No initial public issue, Registered without articles of association. 
Registered oftice: Salisbury House, London Wall, E. C. 


CITY NOTES. 


Western Telegraph Co. 


Тнв directors’ report for the half-year ended December, 1904, rays 
that the revenue amounted to £248,265, and the working expenses 
to £105,507. After providing £14,065 for debenture stock and 
debenture interest and sinking fund, and £4,821 for income-tax, 
there remains & balance of £123,831, to which is added the sum of 
£4,440 brought forward from June 30th last, making a total of 
£128,271. First and second interim dividends, amounting to 
£62,379, have been paid, and after transferring £60,000 to the 
general reserve fund, and £2,000 to the maintenance ships’ reserve 
fund, there remains a balance of £3,892, which is carried forward. 
The revenue includes £11,868 63. 6d. dividends upon investments 
in other telegraph companies, and £7,644 158. 2d. interest on reserve 
fund investments. 


Brush Electrical Engineering Co. 


TRR annual meeting was held on Wednesday at Salisbury House, 
E C., Lord Vaux of Harrowden presiding. 

The CnHaIBMaN, in proposing the adoption of the report (see 
ELECTRICAL Review, May 56, p. 740) said tbat the feature of the 
reports in recent years had been the gradual, but substantial pro- 
gress made by the company towards tbe attainment of & more 
healthy financial position, leading, they trusted, to one of 
sustained prosperity. This year they were spain able to report a 
considerab!e increase in turnover—due not to any abrormal 
influences, but simply the result of unremitting care ard hard work, 
rendered more efficient by continual efforts to perfect their 
methods of production and their business machinery generally. 
The real extent of the improvement that had taken place could 
not, however, be justly appreciated by a simple comparison of 
the accounts with those of the previous years. If the manufactur- 
ing industries were in a generally flourishing condition there might 
indeed be some ground for disappointment with the rate of their 
progress, but the published reports of leading electrical manufac- 
turing companies rendered it scarcely necessary for him to tell 
them that in regard to the unremunerative character of the work 
undertaken, 1904 was even a worse period in their trade than the 
previous year had been, so that if they bad merely held their own, 
as they had dore, they would bave given scme indication of the 
strength of their 1e-organised system. That, however, bardly did 
full justice to the company's operations in the past year, for they 
had been actively engaged upon very necessary development work 
in various departments at Falcon Works, calculated to increase 
their profits in future years, but, for the time being, having just the 
opposite effect, inaamuch as the experse had been borne by the 
revenue of the year under review. Although the electrical industry 
was continually demanding new designs and new methods of manu- 
facture, and the production of standard articles in quantities had 
to be interrupted occasionally for the sake of special lines, their 
organisation was now better able to deal with both classes of orders, 
and they were prepared with numerous designs, patterns, and 
working drawings wbich they anticipated would be very useful 
during the next few years, but the ccet of which had been defrayed 
out of the revenue of 1904. The salient feature cf the year's business 
had been the eustained activity of their rolling stock department, 
and the growing strength of their mechanical engineering and elec- 
trical business. They had executed large rolling stock orders for 
various municipal and other tramway undertakings, and they bad 
now completed delivery to the Metropolitan District Railway of 
cars and trucks, which represented the highest class of electric 
railway vehicles yet constructed for service in this country. In 
view of the coming electrification of other railways, they had made 
careful preparations for handling large orders of that description. 
On the other side of tbeir werke, their business in electrical 
macbinery and apparatus had been developing satisfactorily, and 
their expectations with regard to their new type of reciprocatirg 
engine had been fultiiled by the high efficiency attained by those 
which they had delivered to customers in different parts of the 
country. The net profit available was practically the same as in 
the previous year, and they recommended the payment of the full 
preference dividend, which would absorb £18,000; and the tranefer 
of £7,000 to the general reserve fund, leaving £3,650 to be carried 
forward. The amount advanced by the Eritisn Electric Traction 
Со. now stood at £30,740, and the item of loans and overdrafts 
was reduced from £58,334 to £75,342, while of that a sub- 
stantional proportion, £29,688, represented the amount drawn 
at the end of December upon a temporary advance for tbe pürpot es 
of their Bombay electric supply and tramways und.rtaking. That 
was a scheme of great promise from which they were justified in 
expecting profitable developmente, and arrangements were already 
well advanced for the sale of the undertaking to a separ.te com- 
pany on terms which would include the placing of large contracts 
with their company. They were already building motor-'buses 


possessing features of special merit for practical purpdses. As to 
the future, it жаз certainly more cheerful than when he last 
addressed the sbareholders, and the prospects in the immediate 
future were such ав not to give rise to the anxiety which the 
directors had experienced in the past. 

Mr. W. L. MapGEN seconded the motion. | 

Some discussion of an adverse character ensued, in which several 
shareholders complained of the large amount set against patente 
and goodwill, but eventually the resolution was carried. 


Calcutta Electric Supply Corporation. 


Cor. A. J. FircATE, R.E., presided at the annual meeting held on 
May 5th, at Salisbury House, E.C. In moving the adoption of the 
report (вее ELECTRICAL RRVIEw, April 28th, p. 699), he said that, con- 
sidering the large additional capital expenditure incurred, the result 
of working during 1904 was satisfactory. The year’s capital expendi- 
ture was £41,733, making a total of £424,503. During the year 
£3,995 was expended on land ard buildings at Ultadanga, Alipore, 
and Emanbagh Lane; £15,996 on machinery and tools in connection 
with the plant for the two new stations; and £14,162 on mains. 
They had constructed 8 miles of overhead mains and 11 miles of 
underground mains. The total length of mains in operation‘at the 
end of the year was 53 miles of overhead and 74 miles of under- 
ground mains, or 127 miles in all. They had aleo constracted 
3 miles of undergrcund mains in substitution of overhead maina, 
which had not been changed over at theend of the year. The 
demand for new extensions showed no signs of diminution, and 
they must anticipate a large.outlay under this head for some time 
to come. They had spent a further £6,615 on meters, To meet the 
capital outlay they issued 20,000 new shares at a premium of £1 per 


‘share, and they would probably have to consider the question of 


finding further capital at no distant date. The eatisfactory increase 
in the business fully justified the outlay. The gross revenue from 
all sovrces had amounted to £60,243, compared with £47,139 in 
1903, an increase of £13,104, or 27 per cent. The total expenditure 
was £30,744, againet £25,591 in 1903. Omitting, however, the pro- 
vision in the accounts for future renewals, the actual expenditure 
in 1904 had amounted to £24,207, against £19,625 in 1909, an in- 
crease of 44 582, or 23 per cent. The working expenses in 1904 
consumed 40 per cent. of the gross earnings, while in 1903 the pro- 
portion was 41 per cent. The installations connected with the 
system increased from 1,387 at the end of 1903 to 1,814 at the end 
of 1904. At the end of 1903 the lamps and motors connected 


. with the system amoun'ed to the equivalent of 122,492, and at 


the end of 1$04 to the equivalent of 163,853 8-с.р. lamps. 
The units s-ld to customers in 1903 amounted to 2,067,806, and in 
1904 to 2,760,459. Under private lighting they had an increase of 
about £6,000, under power of about £5,500, under public lighting 
of about £400, while under rental of electric fans a small decrease 
was shown owing to some customers preferring to purchase fans 
iustead of hiring them. In regard to expenses, coal had cost £790 
more; salaries £610 more. Under repairs and maintenance the 
actual increase in outlay had been about £1,500, due to heavier 
repairs to machinery, and to two large machinés having to be taken 
down and re-erected owing to the sinking of their foundations, In 
order to make a full provision for future renewals the total charge 
shown in the accounts under this head had been increased from 
£8,500 to £11,600, and a net sum of £6,537 had been credited to 
the renewal fund account, which now showed a credit balance of 
£21,815. There were further increases under management expenses 
and special charges which might be generally attributed to increased 
work. The net earnings for tbe year were £29,499 compared with 
£21,587 in 1903, an increase of 36 per cent. The directors recom- 
mended a final dividend for the half-year at the rate of 10 per cent. 
per annum, making, with the interim dividend, & per cent. for the 
year. Mr. Glass (a director) went to India last winter, and while 
there he looked into the company's affairs, He epoke very favour- 
ably of their prospects, and had given them a report containing 
many valusb'e suggestions which they were investigating, and 
which teemed likely to improve the company'e pcsition. The lamps 
and motors connected with the system had increased from the 
equivalent of 163 853 8.0 P. lamps on December 31st to the equi- 
valent of 178,605 8-c P. lamps on April7th. On the strong repre- 
sentations of their mavaging agents, they had reduced the scale 
of chargea to the consumers of current for lighting purposes from 
January 1st last on the condition that accounts were promptly paid. 
The eite for the Howrah generating station had at last been secured, 
ani itu work of building the station was now in full swing. A 
cortiderab'e portion of the plant for this station was now in India. 
There had also been delay in starting the Ultadanga station owing 
to an excha: ve of lands in order to make a better site for the 
station aud to settling the design for the station. It was 
believed that all questions had now been decided, and 
that this work would also be pushed on rapidly. Every- 
thing poioted to tho continued prosperity of the under- 
taking ani an increasing business for a considerable time to 
come. When the company was formed they were granted a licence 
for the supply of electricity under the Act of the Government of 


. Bengal tuen in force, and they had had three new licences granted 


to them for extensions of their area on the Calcutta side of the 
H.oghly. Since tbat time a new electricity Act bad been passed 
by the Gover ment of India. The Government officials suggested 
to this company's agents that it would be desirable to grant the 
company a consolidated licence under the new Act in supersession 
of their present licences. In reply, they asked to be supplied with 
a draft of the licence which the Government were prepared to give 
under these circumstances. This they had now received, and while 
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this licence did not in any way damage them, in one important 
icular it placed them in a better position. Under their present 
icences, Government or the Caloutta Municipality could purchase 
the undertaking after the lapse of 21 years or in 1918 on the terms 
of paying the then value of all lands, buildings, works, materials 
and plant of the undertakers, suitable to and used by them for the 
purposes of the undertaking within such area, or part thereof, such 
value being agreed or estimated by arbitration on the basis of the 
value of the undertaking as a going concern. If they did not 
exercise this right of purchase, the licences would be prolonged for 
a further 21 years, after which the same authorities could acquire 
the undertaking on payment of the value of all lands, buildings, 
works, materials and plant of the licensees, such value, in case of 
difference, to be determined by arbitration. The new licence pro- 
vided for the right to acquire the company’s property at the end of 
the first 21 years on the same terms as the present licences, and 
further provided the right to purchase on the same terms after the 
completion of each subsequent period of 10 years, so that the 
licence would be a continuing one, and these new conditions were 
decidedly more favourable to the company than those of the 
existing licences. The directors bad no hesitation in recommending 
Bharebolders to accept the new licence as now drafted. 

Mr. E. Bourxo:rs, M.P., eeconded the motion, and it was adopted 
unanimously. 

The ordinary business having been transacted, the necessary 
resolution authorising the directors to act in regard to the new 
licence was approved. 

Mr. Grass having briefly referred to his visit to India and the 
excellent future that lay before the company, a resolution thanking 
the board and staff terminated the proceedings. | 


Elmore’s German and Austro-Hungarian Metal Со, 


TRE directors’ report for 1904 says that all charges, except those 
for law coste and interes:, show a reduct.cn. The dividend to be 
received from the Metal] Co. (£5,3€6) is greater by £2,446; and 
a loss cf £3,081 made in 1903 has been converted irto a small 


profit. 

The result cannot be regarded as wholly satisfactory, for it was hoped that 
the dividend from the Metall Co. would be greater. The directors are, how- 
ever, glad the company is once more nble to show a profit instead of a loss, and 
they are satisfied, from what they have personally seen at Schladern, and from 
the increased sales, that a greater improvement may reasonably be anticipated 
from the present year's working. The directors draw attention to the fact 
that the total sum paid by this company and the Metall Co. by way of interest 
and commission amounted to £9,845 4s. Depreciation and repairs and main- 
tenance charges in the Metall Co.'s account represent the large sum of £4,084 
95. 2d. These two items give a total of £18,429 13s. 2d. The shareholders will 
5 realise how large the earnings must be to bear this burden and show 
а profit. 

The accounts of the Metall Co. thow a distinct improvement, there being an 
inerease in the gross profit of M. 76,656.06, and in the net profit of M. 45,679.27, 
compared with the year 1903. Гог a considerable period, owing to the erection 
of the new plant, which included a 35-ton fly-wheel, output was retarded and 
the total production was reduced considerably in consequence. There was 
also delay in starting the new plant owing to late delivery by contractors, a 
serious accident, and other causes, with the result that the new plant did not 
get into working order until late in the year. The directors are pleascd to 
report that the machine is fulfilling their expectations, and they are satisfied 
the company will reap considerable benetit by its introduction, the cost of pro- 
duction being considerably lessened by its use. The tubes produced by the 
new process are giving excellent results as to quality. The directors are also 
pleased to report a continuance in the виру of orders, and had they the plant 
and working capital the sales could be Jargely increased. Notwithstanding the 
increased value of copper on December 8151, 1804, ro appreciation was teken in 
the value of the copper stock. Наа the stock been taken at the price ruling on 
that day the profit would have been greater by over £10,000. In order to 
regulate production in Germany a syndicate of copper tube makers Eas been 
formed, with a central office in Cologne. The Metall Co. being the second 
largest copper tube makers in Germany, have been allocated the second 
largest share of the total production of Germany. The syndicate was not 
formed for the purpose of increasing prices, but of organising distribution and 
reducing management expenses. The directors have decided to increase the 
capacity of the factory by adding two additional draw-benches, but if it is desired 
to take full advantage of the business which is within the company's reach, still 
furtber draw-bench power will have to be added. 

Messrs. MacFarlan, Heal and Garnett have waived £275 of their fees for the 
pest year. 


—  ——— — eee — 


West Coast of America Telegraph Co. 


BI J. Denison PENDEB presided at the meeting of this company 
held at Electra House on May 2nd, and in moving the adoption of 
the report, he said that the gross receipts amounted to 442,353, as 
against £35,707, an increase of £6,330. The expenses st stations 
bad increased by £2,600 to 417,61, the chief reason being the 
intrcduction of the recorder instrament. The company up to this 
time had used the mirror, and he thought they were the last using 
such an instrument, which was now almost out of date. It had 
served their purpose very well, but they found at the present time 
that the difficulty of getting mirror clerks in this country . was во 
grest that they had decided to introduce th» recorder instrument 
which was used on most other cable systems. This would nct only 
increase the speed, but would in other ways facilitate the carrying 
of their traffic. This bad cost them about £1,111, and they would 
very likely have to spend another £200 upon if. After r«ferring 
briefly to other items which һай shown an increase, he referred to 
the maintenance of cables aud landlines. In 1903 this had cost 
£12,155, but in 1904 it had only cost £9,203, or £3,222 to the good. 
He had always warned them against considering ару real benefit which 
any particular accounts might reccive from that item as a permanent 
saving, because they could never tell when the cables might go. That 
or more might be absorbed this year. They had had a certain 
expenditure on the cable-ship, because she had always been very 
difficult to handle for repairs in rough weather on account of her 
rough rolling. They had put bilge keels on to her at a cost of £450, 


and she was now able to work a cable in weather in which she 
could not have touched it before. The cost of this had been wiped 
out by a small “ charter ” they got. The directors proposed to put 
£6,000 to the general reserve, making it £10,185, and to put £1,750 
to the ships’ reserve, which would make it £4,000, and carry 
forward £766. He was sorry they were unable to pay a dividend, 
but in the past they hed gone through a very difficult period, and 
they had been unable to make up any reserves. The reserves were 
now getting up, though £14,000 was not very much when they con- 
sidered the capital and debentures, and income bonds, If they had 
paid the money away in dividends, the company would bave 
been left more or lessiin & hopeless position should any unforeseen 
circumstances arise. 

Sir A. LErrPoc CAPPEL seconded the motion, and it was 
adopted. 


Great Northern Telegraph Co., Ltd. 
(of Copenhagen). 


THE general meeting of this company was held at Copenhagen on 
April 29th. 

The chairman and managing director, Commodore E. Supnson, 
D. R. N., in rendering an account of the working during the year 
1904, said that the general state of their cables had been satisfactory, 
although interruptions had been unusually frequent. On 10 of the 
cables in Europe there had been 24 interruptions, and in the Far 
East 14 interruptions on five cables, apart from the two cables 
between Russia and Japan (Vladivostok and Nagasaki), which were 
closed by the belligerents on February 9:b, and had since been lying 
idle. Their cable steamer in Europe—for the first three months the 
Pacific, and subsequently the I. C. Orsted, on the completion of her 
overhauling—had been on active service on cable repairs for 112 
days. In the Far East the cable steamers— the Store Nordiske during 
the whole of the year, and the Pacific from June 23rd, on which day 
she arrived at Shanghai—had been similarly occupied for 176 days, 
74 of which were tor the account of others. Tne stock of spare 
cable which the Paci/ic took out from London for their Woosung 
depós arrived there in perfect condition. The closing of their 
cables between Viadivostck and Nagasaki naturally rendered the 
Viadivostck route useless for all traffic between Europe and the 
Far East tran:iting Russia. They hsd fortunately been able to 
substitute the alternative route vid Peking-Kiachta-Irkutsk, which 
was opened on February 237d, 1904, and had worked satisfactorily, 
notwithstanding frequent accumulation of trafic between Irkutsk 
and Bt. Petersburg, owing to the great number of Russian Govern- 
ment telegrams between the capital and the seat of war. The Russian 
Government had exercised no control whatever over the traffic 
transiting Russia, and would prevent accumulation of traffic in fature 
by increasing the number of wires between Bt. Petersburg and Irkutsk. 
In order to accelcrate tbe transmission over the company’s lines in 
Europe, not only of the above-mentioned traffic, but also of the whole 
Russian terminal traffic, the company had, with the consent of the 
Imperial Government, established a service of thcir own at the 
central station at Bt. Petersburg, for direct working wit: Great 
Britain, Sweden and Denmark, which had also beuetited the trans- 
mission of telegrams between Russia acd France. This service was 
commenced on June 1st, and had proved very useful, but also 
somewhat expensive to the company, as it nece:sitsted the main- 
tenance at St. Petersburg of a staff numbering from 39 to 40 Danish 
employé: The war between Russia and Japan—the third and 
све terrible of the wars which had raged during the last 10 years 
in the countries of the Far East connected by their cables—broke 
out on February Yth. The injurious effects of this war on the 
general commerce, industry and shipping of the world are sufficiently 
well known, and a natural ccnsequence had been a decrease of the 
commercial telegraph traflis in some places. On the other hand, 
the increase in the political and Press traflis had been enormous. 
However sad tte causes which had created this enormous traffic on 
the company's own lines, and also on those of the other telegraph 
uncertakings in which they were interested, financially the year 
had been unique in the anvalsofthecompany. They were prepared 
for a decrease of £120,000 as a result of the considerable tariff 
reductions introduced by tte London Conference in 1903, and had 
the fortures of war been different, the decrease would have been 
heavier still. Instead of this, however, their traffic receipts had 
increased by more than £100,000, and, adding to this the protit from 
investments, they had a total net revenue which exceeded that of 
the hitherto most successful year, 1900, by about £28,900, although 
the expenditure had considerably incrcased on account of their 
expensive establishment at St. Petersburg, the maintenance of the 
third cable steamer, ard the extra expenses necessitated by the 
transmissicn of the Leavy traffic. The directors were able, thanks 
to the unique results of the year, to propose the distribution of a 
dividend of 123 per cent., together with а qui:e exceptional bonus 
of 114 per cent., making in all 24 per cent., of which 5 per cent. had 
already been paid. To do this it had been necessary to place but a 
very moderate amount tothe reserve and dividend equalisation fands, 
Shareholders wou.d Lo doubt approve of the proposal for increasing 
by 50 per cent. the amount set seide for the pension fund of the 
staff, whose numbers bad b: en increased in about the same proportion 
during the past five years. The coapany had been engaged in pro- 
longed negotiations with the British aud Danish Governments 
relating to the laying of the cable which was to connect the Faroe 
Islands and Iceland with the telegraph system of the world. This 
project had been held in abeyance on account of the too platonic 
interest bestowed upon it by the majority of the Governments 
which were approached with the view of obtaining their material supe 
port towards its realisation. This disappointment notwithstanding, 
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Denmark and Iceland had stood by their offer to grant an annual 
subsidy of about £5,000 for 20 years. In relation to the cost and 
risk connected with the und this contribution might 
perhaps appear small, but the realisation of the project was of such 
great importance for the navigation of the Atlantic, for the agri- 
culture of the countries bordering on the coasts thereof, for com- 
merce in general and for the passenger and goods transport between 
the old and the new world, that the directors had undertaken to 
carry it out before October 1st, 1906, conditionally upon the 
1 of the Anglo-Danish concessions of the company until 
1925. 


Prospectuses.— Bruce Peebles d Co., Lid. This com- 
pany is before the public (the list closes to-day) with an 
issue of the balance of 10,000 6 per cent. cumulative preference 
shares of £5 each, and 10,000 ordinary shares of £5 each, both at 
par. Our readers will have seen from the report of the company, 
also the statement made by the chairman at the annual meeting, 
which appeared in our colamns a week or two ago, that the 
business has increased very rapidly, and this progress and 
expansion have rendered further working capital nece All of 
the proceeds of the present issue will be applied to that purpose. 

Electricity Supply Corporation, Ltd.—This company has been 
before the public with an issue of a further 20,000 ordinary 
shares of £5 each at par. The list was to close on Wednesday. 
The company is already operating electricity works in a number of 
places in the provinces, and is now about to proceed with under- 
takings in Hendon, Hitchin, Falmouth, and Dumbarton. The 
present issue is to provide capital for these purposes. 


Cape Electric Tramways, Ltd.— An extraordinary 
general meeting will be held at the officer, 1, London Wall Build- 
ings, E.C., on Tuesday, May 23rd, for considering a resolution to 
the following effect :—(a) ' That this meeting of shareholders of 
the Cape Electric Tramwayr, Lt d., hereby instructs the directors of 
the company not to purchase the tramways of the Cape Town Con- 
solidated Tramways and Land Co. either under the option to 
purchase or otherwise, and not to renew the lease thereof." 


. Worcester Electric Traction Co.—The capital expendi- 
ture to the end of 1904 was £114,319, of which £38,329 was incurred 
during the year. The directors propose to issue a further £25,000 
debenture stock and £35,000 in ordinary sbares in order to provide 
moneys for the discharge of liabilities in connection with the con- 
etruction and equipment of the lines. The year’s revenue came to 
£15,611, of which £5,216 remains for division. Of this, £1,500 is 
to be placed to depreciation and retei ve fund, the ordinary share- 
holders receive 5 per cent. for the year, and £1,716 is carried for- 
ward. 


Stock Exchange Notices.— Applications have been made 
to the Committee to appoint & special settling day in and to grant 
a quotation to:— 

British Columbia Electric Railway Co., Ltd.—Further issue of £100,000 pre- 
ferred ordirary stock and £80,000 deferred ordinary stock. 

And to allow the following securities to be qucted in the Official 
List :— 

British Columbia Electric Railway Co., Litd.—4£115,000 6 per cent. cumulative 
perpetual preference stock, in lieu partly of the 5 per cent. cumulative per- 
petual preference thares now quoted. 

Montreal Light, Heat and Power Co.— 170, 000 shares of £100 each fully paid 
of the capital stock. 

The Committee bas ordered the undermentioned securities to be 
quoted in the Official List: 

Electric Lighting and Traction Co. of Australia, Ltd.— Further issue of 
£70,000 5 per cent. first debenture stock. 


Primitiva Gas and Electric Lighting Co. of Buenos Ayres, Ltd.—Further issue 
of £55,000 4 per cent, first debentures of £1C0 each, Nos. 4,451 to 5,00. i 


West African Telegraph Co.—The board announces а 
final dividend of 5s. per share, making 44 per cent. for the past 
year. For the previous 12 months the distribution was 4 per cent. 


Submarine Cables Trust.—For the jear ended April 
the revenue amcunted to £24,288 and the expenses to £1,161, 
leaving a balance of £23,127. After meeting payment of the 
coupons, £3,976 has been transferred to the redemption fund, 
leaving £92 to be carried forward. 


South Staffordshire Tramways Co.—The report for 
the half-year ended December last states that the total revenue for 
the half-year amounted to £1,257. After deducting all expenses 
chargeable to revenue, there remains a profit of £663, which, added 
to the amount of £7 brought forward from the last account, gives 
an available balance of £670. The directors recommend a dividend 
of 1s. 8d. per share on the preference shares for the half-year, 
leaving to be carried forward £37. Negotiations are still pending 
with the Corporation of Dudley regarding the purchase of the lines 
within their area. 


Altrincham Electric Supply Co.— The annual meet- 
ing was held in London last week, Mr. Henry Wolfenden presiding. 
The report showed that the gross profit forthe year amounted to 
£4,203, against £3,280 in the preceding year, and £1,575 in 1902. 
The company is now supplying current to 808 consumers with 
47,676, equivalent 8-c.P. lamps, and has а large number of installa- 
ons in progress. The report was adopted, ; 


STOCKS AND SHARES. 


Wednesday Evening. 

TaotBLE, political and domestic, has played havoc with Stock 
Exchange prices this week. The very frank article in Monday's 
Times upon the relations between France and Japan formed one 
reason for a general fall, and another was a heavy failure in the 
Stock Exchange itself. But the latter event, having been expected, 
somewhat cleared the situation, and as foreign politica, at the time 
of writing, do not seem to be shaping towards any general con- 
flagration in Europe, markets are recovering all round. Electrical 
sections escaped the full force of the decline ; in fact, the falls are 
not only few, bat they are offset by several movements in the 
opposite direction. 

Naturally, Home Railway stecks are weak. Metropolitan Con- 
solidated have alid down to 94, after being 931, and there are reports 
in circulation as to some accident having occurred to the electrical 
plant. Districts eased off to 38, despite the additions to board of 
directors. Central London Deferred dropped 2 points to 814, 
and the Ordinary 1 to 92, more in sympathy with the general dalness 
than for any other reason. But City and South London remained 
steady at its lowered level of 423, hopes being entertained that the 
reduction in the fares may mean an increase in the receipts. Great 
Northern and City Preferred “A” are 52, and Baker Street and 
Waterloo Debenture at 99 to 101 is four premium above the issue 
price. The stock is now fully paid. 

In the traction market there has been a certain amount of realisa- 
tion of shares in order to pay differences incurred in speculation 
elsewhere. Anglo-Argentine Tramway Ordinary lost à at 83, but 
the Preference are firm at 6. Belgrano Ordinary are 3$ and Buenos 
Ayres Grand National “ A " first Preference have come into request 
at about bj. City of Buenos Ayres Trams are 52, Calcutta Trams 
53, and Capes 18; the last-named have not appreciably benefited by 
the apparent harmony amongst the remaining directore. London 
United Preference fell to 102, and tbe Debenture stock to 100}, 
while Metropolitan Electric Tramway shares are a trifle harder, 
and the new Ordinary can be sold at 3s. for special settlement. The 
company’s new picture-book advertisement was being passed round 
the market the other day, perhaps in order to show the pleasant 
spots to which members might flee from the worries of a distressed 
Stock Exchange. British Electric Traction First Debenture has 
hardened a point, but Westinghouse Debenture shaded to 91, ard 
the Preference shares are 3. ; 

Other Miscellaneous descriptions which exhibit char ges in their 
quotations are Babcock & Wilcox, with a drop to 54 (the 
Stock Exchange defaulter already mentioned had some of these in 
his account). British Aluminium Preference, with rises of 5s. and 
10s. to the credit of the 7 per ccnt. and the 6 per cent. shares 
respectively, and a fall of à, which left Electric Constructions at 
the round sovereign. Callender's Preference lost a similar fraction 
at 54, and Telegraph Constructions, heavily-priced sbares as they 
are, fell £1 to 36. Edison & Swan Second Debenture bas again put 
on 1 per cent. at 89], and the atock is scarce. | 

Electricity Supply issues are decidedly firm. City of London 
Preference mark a 58. rise at 14; St. James's are 58. better at 14}, 
and one or two Debentures have increased their values. The only 
shares to fall are Westminsters, which lost 10s. at 121. The 
improvement in City Preference was rather vaguely linked with the 
introduction of the City of London Electric Lighting Co. (Extension 
of Powers) Bill, which came before the Belect Committee of the 
Ноше of Lords on Tuesday for the first time. Charing Cross 
and Strand have not moved from 8, Metropolitans retain their rise 
at 18, South Londons and South Metropolitans are also unchanged 
at 4 and 17s. 6d. Buying of Kalgoorlie Electric Power Preference 
put the price up to 168, 3d.; we noticed last week in this column 
that next October's dividend would be paid. The company's 
arrangement with the Kalgoorlie Electric Tramways is certainly 
satisfactory. River Plate Electric Ordinary are 9s. 9d., and the 
Preference, now ех dividend, have firmed up to 19е. 6d. 

That Anglo-American, Telegraph stocks should not have sharply 
dropped with the slump in American Railroad prices appears to be 
paradoxical, inasmuch asthe Yankee market usually governs the 
Anglo-American Telegraph group to a great extent. But the cable 
company is, of course, doing very well out of the animation in 
Americans, and as there is a little Bear account in Anglo“ A" 
prices are well held up, the Ordinary being only one lower at 60 
and the Deferred à unchanged at 153. Other alterations call for 
little notice. Ouba Telegraph Preference at 154 have lost the 
fraction, and West India and Panama eased off slightly. Renter's 
yielded } to 8 after their recent recovery, but Globe Preference show 
а ] rise at 14]. 

The only moves in the telephone section are a drop of 10s. in 
National Preferred to 108} and of yy in Oriental Preference. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Closing Business dor 6 
Present Que ess Quotations | Week ended 
Iesus, May 10th 
May 8rd. May 10th. 1905 3 
Highest Lowest 
B4,800 99 — 02 92 — 23 ee ee М 
119, 7003 ed 13 — Tl 72 — 77 
4118.10 j d 108 mer 108 10 1068 153 
118,310 do. 0 ee ee ee Фо =. т 0 ! 
8,118,210 | Do. do, do, A red eo so ee „ ө» | Btock б 15 il 158 — 15 152— 61 154 165, 
ее oe oo oe ee ec B ene — = эө. 
15,000,0008 Commercial Calle ee 1. кем с Nfe |в&|в% | кх | ао ио e p ж 
1,902,856} ee ee Btock 4 % = — » 
19,000 | Cuba -1 55 oe а a e 1 10 7 % 5 в врха! н Sxa| в 8.5 
6,000 Do. 10 % Pret v ee ee ce ee ee ee ee 10 10% 10% 400 153— 16 xd 15 E 16 X е 
13,981 | Direct Spanish Telegraph, Or lala... 6 4% | 4% | 4 3i— 8#— Pj .. 
6,000 Ро. do. 10% Oum, Prem. 5 10% | 10% | 10% 84— $ 3$— 
00,000 Do, e 44 „% os o ee ces 50 44% 44% 43'& 101 — 103% 101 — 103 
60,710 Direct повы States = 1 m. m ат 0 ; u= 115 114 
8,500 Direct West India Oable, Reg. within е Red. о v "o TA = 
4.000.000 | Hastern Telegraph, Ord. able, 2485 Bev. ge да ie „эю, ве Block | 7% | ? 159 —142 189 —142 141g | 1394 
2,000,000 84 Frei. gk... ..| 100 | BAG | 84% 91 — 93 9L — 93 9.4 | 92 
1;886,814 Do. 4 95 Mort. Deb. Stock se ee oœ ое Stock | 4% | 4% | 4% | 106 —108 xd | 107 —109 xd 
00,008 | Nestern and China Tele se^ es 10 1ч, 7% 1% 143 — 142 Mi-— 14 143 147 
603,400 Do. 4% Deb. В ‘ca Btook | 4% 4% 4% 105 —107 106 —107 . 
Eastern & South African 3 4% Ms. Db., Nos. 1 to 8,000, red 100 4% | 4 2 4% | 100 —102 100 —102 
Do. do. bs, (Mauritius Bub.) 1 70 6,000 W 41 4 4% | 99—101ха | 99 —101 xa 
190987 | Globe Telegraph and page tt ee se o Ө] 10 %% 6% 8 | 10—10) 10}— 102 ioja | 105 
87 Do. do. 6 & Pref. se aer wo w6 oa 10 6% | 6% 6 % 140 — 14 144— 16 14 144 
180,000 | Great Northern Telegra „„ оо но se| 10 12% |15% 24 % 85 — 87 85 — 37 . oe 
50,600 and Bermudas Cable, 96 1st Mort. рш within Nos, 100 | 4% 44% 44% 100 —109 100 —102 "s 
135,00 | Indo-Muropean Telegraph .. .. .. eo „2 1 10% | 18% 60 — 52 50 — 52 T 
72,680 | Monte Video Telephone Co., Ltd., Orad... 1 8 8 z = = А 
1,988,888 | National „Prei. Stock .. .„ of cf ce oe | 100 6 6 6 % 1064 —1094 108 —109 1093 108} 
1,806,667 Do. do. E ee sbe өе „„ 100 44 b 5% 101 —108 101 —108 10z4 101} 
15,008 Do. до, 6 Саш. ist Pref. oe ee ee ее ee 10 6 6 : 6 d 124 — le 1 Per 134 г 220 
15,008 Do. 6 % Cum. Tad Prei. 1 Wo. йә 10 6 6 6 114— 12 114— 124 11}9 113 
250,000 Do. do. Б9% Non-cum. Brd. Pref., 1 to 900,000 .. .. б 5 б T 52— 6$— 51 531 
*, 000,000 Do, do, 83 % Deb. Stock Red. oo оа c» ен | Stock | 84 84 84 100 — 102 100 —102 1002 
1,689,508 Do. 4 % Deb. Stock Red. оо ос | 100 4 4 4 % 103—105, 109—1 1044 104 
179,318 Oriental eand ETC m „ оа o 9255 is = 15 | ; . . 
200,680 | Pacific and European Tel., 4 % Guar. Debe, 1 40 11000. .. ..| 100 |4% 14% | 4% —103 99 —102 i M 
LLS89) Reuter: .. .. x 335% ue ue св . — 8 13— 8 . 
8,237 Submarine Oables ee ee ee ee oe ee Сеть, 6 % 6 о 6 % 122 —12 122 —12⁵ ee * 
88,000 United River Plate Telephone | m " са - Eo 5 75 . ian di en 1 L 
49, 00$ ` 6 Cum. Pret, 1 ee ` == m е 
179,947 Do. . B е es f iem b ee Воск 5 % 5 % 5 % 107 —109 107 —~109 ее 
15,600: | West African Telegraph, Shares  .. .. .. „ 10 | 3% | 4% | 4% 8— 83 8 — is 
80,008 | West Coast of America, 1 to 80,000 and 58,001 to 58, 008 oe "ө 24 Nil Nil Nil = . . 
150,008 | West Coast of 4% Debs., 1 0 1,600 guar. by Bras, Bub, Tel, | 100 | 4% | 4% | 4% | 100 —102 100 —102 
907,980 | Westen Tel а Nos. 1 io 307,000 — 4» eke | M 1 | TH | 1755 134— 14 134— 14 184 184 
76,008 D>, . Debs. 2nd series, 1906 .. өө e» | 100 6% b 96 6 96 101 —108 101 —108 
563,880 Do. do. H Deb. Stock Reede. [100 4% 4% 4% 103 —106 108 —106 
58,001 | West India and Panama Telegraph.. .. .. I 0 Nil Nil . am H 3 of 
84,588 Do, do. do. 6 % Cum. 1st Pref. T өө 10 1% 7 926 . 82 Bei— 83 
6,680 Do, do, do, 6 €) Cum. 2nd Pref. Vac. Sa 10 Nil Nil 8 — 8$ 1{— T 
BB, 090€ vo. do,” do, 6 % Debs., Nos. 1 to 1,668 ee | 100 5% 5% 5% 104 —106 104 —106 105 T 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
49,000 n dum oum: Pref, .. oe өө oe ee ee б Nil Nil Nil 44- d xd 6 — 54xd ee "n 
20,000 Do. А до. " 6 9o Cam. Pref. ae ee ae oe ee 5 Nil Nil Nil 4 = 4 43— 5 ee ee 
о Do. € pe dn Mos "Dai. Stoch Rd.... o oan Stack 5% | 6% E 98 102 20 | $3 —108 xa 1 
6 з Ore, b. tock oe oe өө 7o b 96 т x om x м 
198,301 British Blectrio Traction ee oe es ee ee ec өө 10 н 6% б 94— 91 — 9i 9 4 
156,481 Do. do : Cum. Pref. .. "T 10 6 9 6 % P 101— 11i 103— 13} 1! 11 
2,0 10,0601 Do. do. Perpetual Deben ture Book „ „„ Stock 5 5 5 %, —)23 121 —1?8 121 1:0 
330,000 Ро, do. í % 9nd Deb. Stock Rel. | 100 » vs 44% 96 — 9зха | 96 — 98 xd 973 7 
British Insulated and Hels Cables eo ee ee ee [xj Ü 10 &. R k^ 8 % 7, 6 — 6 А 
000 Do, do. 6 96 m, Pret. ee ee ee ae ee 6 6 % 6 % 6 % - 6 - 6 . ° 
€00,000 Do. do. % 1s i Mors, Deb Red. 100 413 | 43% 5 10: —1t5 103 —165 : | 
‚000 € Browett, Lindiey & Co., t „„ ee ae ee ee ee е» 41 Nil Nil il 99 1 oe oe 
50.000 | Do. do. 6 % Cum. Pref. .. "m T ee | 481 Nil Nil Nil 14/6 to 1 14/6 to 15 E ix 
Brash Blectrical Engineering, » 1 to 106,781 ee ee ee ee 3 Nil Nil Nil е 4 = e oe 
Do. do, Non-cum, 6% ee ее ee 3 RY 6 Ф % J4— 2 18— 2 ee 
- . De 29. Perp. Deb. Stock as e». „Stock | 44%, 44% 4) Y. 92 — 96 94 — 5 " 
Do. Perp. 2nd Deb, Stock .. ee | Stock | 44% 44% 44% 19 — t2 19 — &2 2s ВР 
85,000 n e Catia Ои РА 29 T 5% T ee 6 1b n | leg m 103 - 114 104 - 1. pM si 
40,000 Do. 28 do. Cum. Pret, . ee 6 5 % 5 % oe РА — 5 tj- k 653 54 
808000 | Do, do. 1st Mort, Dob, Stock Red, — .. | Stock 44% 43% 43% 107 —109 107 —109 1‹9 А 
1,968 208 Centra? London’ Railway, "P Eus ec c оо Stock | 4 4% 4% 92 — 94 91 — 93 92 1 
529,596 Do, do, Pref, Stock ce [17 ee oe Stock 4 4 4 % ll —108 101 —103 1024 
538,826 Do. do. do. oe ee ee ee Фе Stock 4 4 2, 4 % t2 nx £5 80 — 83 814 ee 
1,889,000 | City and South London Railwa оо ое 5 c ө» „Stock | 8} PI 24% 42 — 48 10 — 48 424 БА 
85,008 | Crompton & Co., Nos. 1 to 86, RT „| 8 | 6 24% | .. 2— 9 2— 9) is 
190,000! | Do J 20 11.009 Er to 00001 4100, and} | . % 3 | so | 95 100 95 — 100 "up 
99,961 а Ewan United Elec. h A" shares, 28 to 99 b Nil Nil А 1— 1 1— 1 is ө 
19,180 Do, до, Light, ar shares, ; ше AX | tom |: 12 — ^ TM 21 2 
вои Do. do. s% ре b. Beck Red 100 4 96 4% 405 82 — 87 62 — t7 
| 0001 do. 114 80 b. Block Prov. Certs. ‘all pd. 100 5 % 5 59, 86 — 89 t7 — 92 sg we 
118,100 Б eetrio Construction 1 0 oe ee 9 K h 4 % oe 1 "я 1 i- 13 ee oe 
51,800 do. 7 Cain. Pref. 140 81 ee ө» 9 7 7 % ee 21 — 24— 24 2 
33,9000 | Do do. 4 let Mort, 5 Btock — .. ..| Stock 4% 4% | 4% | 96 — 99 — 99 973 
35,000 | General Electric Оо. * "A 5 * | 5 А — 10 10 93 93 
980,000 do. 4 Mort. Deb. T ee es А Stock | 4 X 4% 4% 97 - 101 97 — 101 © 
900,000 ge (W. T.) Telegraph Works, Ота...  .. eo ee 20 4 | 15% | 15 % )] — 12 1 — 12 116 113, 
900,000 29. Pret. . Без tme Дә 43% 44% 44% 14— 57 tà- bj 5» 
—— ort. Deb. Stock .. . Stock | 44%, 44 4hy, 102 111 109 —111 
Indie Rubber, duas Pace &.Telegraph Works 0 10 + 10% is 16 — 17 16 — 17 16. 16 
Do. do. do. 4 9% in Mort. Deb. 100 4% | 4% | 4% | 100 —108 109 —108 es oe 
Liverpool Overhead Railway, Ord. .. .. .. o. e o 10 là 1#% 14% 844- 813 83— t4 vs 
do. do. ` Pret, £10 pl C.. 10 5% 5 % 5 ПР – 99 - 94 д 
FL Fon ag and N wa Р 19 30% 20 4. 15 % 26 — 38 RR — 27 3; 
150,0001 Bås., "Nos, і to 1,600:Red..1908 | 100 4% 4% 4% 103 - 105 103 - 05 104 | 
Rae Waterloo ® Ону Baitway, ora. eek e 757 ө» oo оо | 100 Yat B v8 љ ‘1 - 08 91 - 93 91 


* A pened of nine months. 1 Quotations on Liverpool Béooch-Ezohange, { Unless otherwise stated all aberes are folly paid. ч From Manchester Sh-re Liat 
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SHARE LIST OF ELECTRICAL COMPANIES — — ELECTRICITY SUPPLY ( OMPANIES. | 


Present Btock Dividends for tbe |, Сс . . 
issue. NAMB or Qo»otations | 
Р а Share lass three years May 8rd. | Mayi ay 10th May 10th, 10 


Burton-on- ‘Trent Б S» 


HN 1 1903. „1906 | 11 : . 
ay Brompton & Kensington Electric Light Sup. Ord., 1 to 30,000 .. 5 a. * 1 94— 
E cs do. 1% Oum. Pref. К” Б т» | ТЗ TD 94— | ich 
35000 | Central Electric Bu ly 4 % Guar. Deb. Stock „ pet. жа 6 4% | 4% | 4% | 106 —108 105 —108 
үүт Charing Cross and а leotricity Supply |. colina АШЫ 5 10 | 4. | 8 4 Th— 83 i к E 
— я do, Саш, Pre. 6 | 48% | 499 d i= % 
Apr Do, do, " Ону Undertaking " Cum, Prei. E | 4% | 44% | 4 5— f 5— f 
22 Do. do. 1 .. se ."* ee 5 9 4 96 | 44% 5 35 bà | 5 Ty F 
gre Do, do. 4% Deb. Stock Re. | 100 | 4% | 4% | 4% | 105 —10% 105 —1 
44, ‘Chelsea Electricity Supply, sae Wan" ud b $^ BAY, | 6% — 7 64 
pog Do. do. Deb. Stock Red. .. .. 0 „ | Bock | 44% | 44% | 4% | 109 —111 109 —111 
70,695 | City of London Electric Lighting, Ord. 40,001—110.695 ..  .. | 10 | ^ | b= | 6% | IM — 12 11 — 18 
0001 Do. Cum. Pref., 1 to 40,000 ee 10 6 % 6% |.6% 124— 14 103 — 14+ 
M Do. Deb. Stock, Scrip. (iss. at 115) all paid .. .. | .. | 5% | 5% | 5% | 198 —127 128° —197 
prem Do. 43 and Deb. Stock, Prov. Certs., all paid | 100 43% | 43% 92 108 —105 108 —105 
‘000 County of London 3 Lighting, Ord, 1—40,000 xm TUE 2 au 4 ЧЫ! % 8 2 — 
80, Do. 6 % Pref, 40,001—60 .. | 10 6% | 6% | 6% 19 — 12 12 — 
400,000! Do. do. p  Btock Mu Sae ue sae wees 45 ax | 4o 11 —114 114 —114 
— o d 2nd Deb. Stock .. ee .. .* Btock 4 9o 4 96 4 o6 102 —104 xd 102 —104 xd 
Moye disci ЖЯ Electric Corporation, Ord, Shares " T ee 5 T P VUA | «ee 57 — 0 
8), А Do, do. 6 % Cum. Pref. .. ‘3 F 6% | 6% 64— 6gxd 
EG Do. 1 Ist Mort. Deb. Stock .. | 100 44% 44% 44% 106 —108 - 107 
000 Kensington and Knighisbriage Electric Ord. és 6 10 | i% 12 12 — 18 12 — ià 
* do. 4 % Debenture Btock ..|Btock | 4% | 4% | 4% | 101 —208 101 —108 : 
11 London Electric Supply Corporation, Limited, Ord. vs 3 Nil Nil | 8% — 
Ap. Do. do, 6 % Pret, 6 6% | 6% | 6% ti- 5 
871,815 do. do. 4 % 1st Mort. Deb. Stock Red | Stock | 4% | 4% | 4% 9) —101 99 . 
100.000 ЧИЕ... ih Electric Supply, 1 to 100,000 . „| 10 | %4 | вч. [10% | 18— 19 18 — 19 
16,121 Do. do. % Cum. Pref. 1—71,106, £3 paid .. б 4x 442% 44% — bi 63— 
220, 0001 Do. do. 4 ta Mort. Deb. Steen 44% | 44% | 4495 | 109 —114 10! —114 
250.0001 Do. do, Mort. Deb. Stock Red .. .. Stock | 34% | 84% | 34% | 97 — 99 yT — 99 : 
250,000 || Midland Electric Corporation, 44 %, Ist Mort. Deb. „ 4% | 44% | 44% 99 —101 99 —101 
862 Notting Hill Eleotrio Lighting EE. "be xc Ds ъч 6 | 7 „ | 14— 163 144— 15% 
69,000 Do. 4% 1st Mort. ri. Deb. (e се. ac D ADD 1% | 4% 4 Ф 00 —102 100 —102 
40,000 | gi, James’ and Pall Mail Electric Light, Ord а A Б 1 | 144% | 14) M 141 14. — 15 
30,000 Do. do. do. 7 % Pret. 20,081 to 40,080 Б 1% 1% | 1% ё}— Rf 
10,0001 Do, do. B4% Deb. Stock Red .. | 100 8495 | 38% | 88% 98 —100 98 —100 
12,000 | Smithfield Markets Misctrio Bupply, Ord 1 ie Sia ae 6 wer | 4% | 4% 22— 8} 
50,000 Do. do. 4 % Deb. Stock s ж | Block! 4% | 4% | 4 % 19 — 88 79 — 83 
66,000 | South London Electricity Supply. Ord. aa [; 13% | 8 % 4 + 
100,000 | South Metropolitan Electric Light and Power ‘Ord. z a hai 1 Nil |- Ni Nil — x 
50,000 (Late Blackheath and Greenwich PHP is os 1 Ni | 7% 7 % 112— 1 H 
100,000 Dist. E.L.Co.) а Ist Deb. Stock | 100 | 44% | 44% | 48° 105 —1 1 
B0,000 | | Urban Electric Supply, Ord. Ей 6 | bX, 5% | 6% 4 Si 43 — 
80,000 Do. do. 5 % Cum. Pret. pé. ee 6 6% | 5% | 5% — 
200,000 do. 44% let Mort. Deb. Stock Red — ..  .. | 100 és | 4% | 104 —106 104 —106 
110,000 | Wertminsier Electric Supply, Ord. Сох тс le^ “ee 5 199 | 188% 14% 124— 1 12 — 18 
28,151 | Do. do. SS Оша Piet ͤ K 5 (59, | 5% | 6% | 6 — 
Shares not officially quoted: Mackay Companies, ord., 402—114. Pref. 784—744. 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
| Е | 
| Fort. | Receipts for | No. Fort- Receipts for | No. 
Locality, nicht the , | of | Total to date. Miles Locality. night the of | Total to date. open. 
ended. | fortnight. | wks. open, ended, fortnight. | wks. 1 
| Es 
| | | | | | а | | 
TUE г | «a * T £* £ | £* | Ы 
Aberdeen May 6 2,486 + 78 | 49 | 64,361 | + 5,38. | Cardiff. .. pr. 99 | 4,944 + 419| 4 | 8587 + 38 . 
yr Apr. 29 622 124 | 50 | 14, + 760 W Carlisle - .. May 6 499  -72|18 ' 29,552 — 816 | 
Bath .. .. May 3| 1,495 H 26:| 18 | 10, + 588 124 | 6 Chatham and Dist, = „„ 4 1,425 |+ 959 15 10,768 + 1,213 9R |+ 8 
Birkenhead .. 85 | uw —4 2,090 + 101 5 6,382 | — 9 18·˙5 Colchester r | 449 (40 | NEH | "WE LN Or 
Blackburn .. | ы va. xs 5 CE ur s a 4 Өй |+ 54/18 ! 17,547 |+ 9:9 
Blackpool .. | 4| 9,49) 41/481 | б 9,786 + 251 ef on Darlington 8 4 wl 2c Т. ® 935, . 4:9 
" —Fleetw'd А” 6 1,126 + 485 18 4,678 |* 48 | .. | me Darwen " 5 5001 + 45 | 5 | 1,221 i+ 84 436|. 
» T Lytham | Apr. 97 | 94 |+ 107 99 4,27 ü * Dover 2 pr. 15 860 — 98/15 | 9699 — 171 8 
n ч? ay 7 8,757 272 6 | 10,463 | + 387 | is Dublin a3 i» ay 5 | 10,469 + 277 | 51,144 + 90 484 + 14 
Bournemouth „ 98: 9,758 |+ "762, 5 6, 419 sa. IS... Dundee «E du.) WI. MEL | a ME 2 
Bradford Арг. 29 | 5,530 1,530 8 1,05 1,029 54 East Ham „ 6 | 1,697 + 230, 6 | 4,050 |+ 19 .. | 
Brighton May 7| 4,036 + 436 6 d Glasgow. . „ 6 30,957 2,798 4 3 | 101,520 87,781 79 + 3 
Bristol „ 5 | 10,389 + 651 és | Yun qv Gloucester .. PA XR o8 668 |+ 19 5 4 |: 4 | 15 К 
| | |^ Halifax * --| » 3| 8,89: |+ 643 | 6 7,183 + 209 353 + 23 
| | | Huddersfield , ..| „ 6| 2,965 |+ 514 | 5 | 0097 + 5 
| | Hull. „ 6f 4,803 1+ 982! 5 | 11,46 44 is 
Brit, Elec. Trac. Co. | Ilford ; „Ar. 29 518 |+ 109| 4 1,92 — 170 .. 
| | | Ilkeston >. . May 8|. 25:9|— 21 5 693 |— 144| 835 
Airdrie... ..| Apr. 98 405 |+ 12 17 8,594 | 4 15 Ipswich . . is » 19 86|4 53 5 2,103 — 159 1 ч 
Barnsley ... ..| , 28 384 + Fl] ,, 204 | + 88 Isle of Thanet ..| ,, 6 1,184 |+ 902 18 5,547 + 16 | è 
Barrow “+ „ 28 567 |+ ” 3,397 + 740 ee `» Kirkcaldy ee ” 8 485 + 73 9 20 oe 8 . 
Birmingham (City) „ 28 12,200 2521 „ | 199,57 4 5,00 ( Lan'kshire Trm. Co. „ 41 1,492 |+ $289 18 | 11,570 |+ $6) 8°66 .. 
аана НА „ 28 | 34,058 4 | „ | 329,478 | + 4,268) .. |.. Leeds.. є Арг 29 | 17,378 |+1,455 | 5 28,767 |+ 1,365 g + fà 
Devonport  . „ 28 | 1,005 + 10 „, 7,464. - 838 Leicester ay 6 4,358 18 787 * 
Dudley Sto'rb'ge ,, 28 2,10 486 , 13,455 (0s Liverpool Apr. 29 | 21,108 845 17 171,015 7,008 103 
Gateshead. . » Эв 1,953 |+ 240; ,, 14,483 | + 493 % L.C.C. avg 44% „ 22 | 26,469 | 4. 5,082 8 42,412 |+ 7,405 4% + 18 
Gravesend, N'fleet | a 328 5231 |+ 42 | » 3,364 | — 358|.. |.. Lowestoft ..  ..|May 6 803 — 27 a 85 
Gr'n'k Pt. Glsgw „„ 28 | 1,2-8 |+ 26| „ 9,88 7 18 6| . |... Manchester..  ..| „ 6 24,880 1,360 5 | 61,648 |+ 9,994 .. 
Hartlepool „ 564 |+ 40 „ 4,16 — 44 * Newcastle .. 5 „ 67.498 + 52 ys e Las В 
Kidderminster ..| „ 28 963 |+ 38 „, LORE | = 0... 2s {Newport a 6 + Hj 6 2,593 |+. 499 143 i 
Merthyr ..  ..| , 28 498 + 18| „ SUHT i= 191.. 1.. Oldham » 792,441,055 5 9,991 |+ 2,567 23 + 
Metropolitan. „ 28 [5,158 |+2,506| „ | 134,826, 14,8 5|.. |.. || Plymouth „ zt a e: rk Wes 
Middleton » 2 + 208 | „, 4,848 | + 445 * Pontypridd . T s 8 41 5% 5 951 «ә. | &39 
Oldham — — Ashton „ 28 | 1,815 |+ 207! , | 8621+ 1M|.. us Portsmouth , s „ 6] 4,125 + 766 | 5 9,473 |— 1,081 143 
Peterborough .. „ 28 34 |+ 61 ,, DN IAS ORTI. D Reading Apr. 3! 705 117 4 2, a 15. .. 
Poole... „ 59| Tole 99|, 409 |-- 195]... |... 4Rochdale ..  ..| „. 582 |+ 402 | 4 2,864 + 1,811 1546 |10-79 
Potteries `. „ W 3,578 50 | s 21% | + 469| ; |;. | tSaMord  .. . May 1| 4,003 14+. 86| 5 | 19,682 |+ | 
Rothesay . e A 857 |+ 157| ,, RUM T; 8|. te Scarborough at w. 8 219 Y 18 1,334 "WA D 
Sheerness . s = 152 |+ 651) ,, 980 + 194) .. | .. Sheffield .. „ 7 9,790 + 614| 6 | 28,699 |+ 300 мі + 14 
Southport _ | oe 3 722 |+ 1 8 | " | 49 | - 3091, |. Southampton — „ B| 1,888 7] 4 8,590 — 245 16° 
South Staffs. „ .28 | 1,684 |+ 174) , | 21,845 | — 150) . |.. Southend-on-Sea .. „„ 3 764 + 2.7 6 1,486 |+ 107 „232 
Swansea { „ W| 1461|+ 414) „ | кэр |. BT Ре Stockport Ayr. 28 | 1,8:6 4. 291 | 4 2282 + 91 114 +1 
Taunton „ W 108 10 „ 730 — вв Sunderland ..| „, 80 1868 „ 2 4 | 5,093 |— 1001 90 |e 1 
Tynemouth — e|» @ B9 |+ 71 н | 310 — Бч. | ейде .. .. May 3| 1,051 1+ 876/18 | 6355 |+ 1% |.. 
eston-s-Mare p IE OO CX | 600 + 74 | $ Warrington .. i] ADE: Si (Bb + 2 4 1,3811 |+ | v.a 
Wolverhampton D. „ 18 94 1 108 | „, | 6,016 ee Ne E West Ham .. .. | May 4| 8,285 71,827 5 6,743 (+ 3,032 10 +64 
Worcester. . „ 28 669 4 187 | » | 4,513 + 97 | > Wolverhampton „ 3 1,662 + 584 | б 3,615 a “Laas fies 
Wrexham . „ 1,667 — 106 2 | | - 
Yorks, Wool. Dist. „ 21 | 1,621 |+ 268| , 9,952 949 | | Ж | | 
] 
| | | | i | Cen. London Riy. | Мау 6 | 13,570 — 230 | 18 ; 196,912 |+ 1,73 6 " .. 
| | | » dq | City & S. Lon. Rly. | „ 7) 5,082 + 35 19 | 55,948 — 9,69 ( 
| | | I | | | Dublin-Lucan Rly. | » 6 960 + 45 18 1.35 T , T |. 
Burnley May 6 2.080 + 99 ы? kho Xd G. N. and City R „ 6| 8,144 71,06 13 643 8 |» 
Bury .. Арг. 28 | 1,884; .. | 8 | ш! a Mersey Railway ..| , 6 | 9,428 + 183 | 18 28,871 |+ 1,652 | ы | oe 
| 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


THE ALTERNATING CURRENT SERIES MOTOR. 


Ox 20th ult. Mr. F. Creedy read a paper on the theory of the 
series A C. motor, with its experimental verification, and gave an 
account of some experiments on the commutation of these machines. 
The author adopted the circle-diagra:u: as the best means of dealing 
with the theory, following generally upon the lines of the theory of 
the repulsion motor v bich he contributed to our columns a year ago. 
An abstract о! a paper of this descriptiun would be useless to our 
readers, whom we myst refer to the Journa? of the Iastitution. The 
experimental results obtained by the author show a remarkably 
close agreement with the theory, and clearly illustrate the effect of 
varying the field and armature windings and the frequency upon 
the power factor, efficiency, &c. 

The commutation experiments were carried out with the aid of a 
Daddell oscillograph; the results were materially affected by 

ities inherent to the motor experimented on, and do not 
appear to afford any clue to the secret of sparkiess commatation. 

In an appendix, the author further discusses the theory of the 
series motor, symbolically treated, after Mr. Bteinmetz's methods. 
A second appendix relates to the construction and the efficiency of 
the series motor, and a third deals with some additional experi- 
mente on tbe motor, after modifications in its design bad been 
effected. All the work was carried out at the Central Technical 


College. 


Discossion. 


The discumion on this paper took place on April 27th, and was 
opened by Mr. Sxozpr, who, while criticising the possibilities of Mr. 
Creedy’s methods, offered some comments on the essential points of 
the design of single-phase railway motors, which was largely 
dependent on the space available. He was of the opinion that the 
highest frequency of motors of large capacity for lway work 
shoald be 25 cycles, but higher frequencies could used for 
smaller work. He illustrated some interesti ig results obtained 
from tests of а locomotive equipped with two 150-н р. S.P. railway 
motors. In the trial a mile was covered in 140 seconds, tha 
acceleration being at the rate of ‘96 mile per hour per kecond, and 
the train weighing 48,000 lb. The power factor of the motor rose 
to 96 per ceat. 

Mr. ALEX. RUSSBLL, commenting on Mr. Creedy's circle diagram, 
in which the angle 0 was stated to be constant, remarked that he 
considered that it would vary through а certain rauge. He farther 
objected to the introduction of iron, as this introduced diflerence of 
‘Wave sbape, and it would therefore be better to consider the 
permeability of iron as constant. The paper showed cl:afly that 
the alternating-carrent series motor was not nearly eo efficient as the 
direct-current series motor. 

Mr. CALISCH described the advantages of the system of series alter- 
nating motors adopted on the Baltimore and Schenectady Railway, 
where both D.o. and д.с. were employed in operating the trains. The 
efficiency cf the motors was 70 to 79 per cent. in alternatihg working, 
and 75 to 85 per cent. in D.C. working. Oommenting on tbe dosiga 
of such motors, he thought that salient polc-pieces were preferable 


to distributed windings in case of burn-oute, being more accessible. . 


Prof. CARUS-WiLBOM asked what sir-gap was used in the 4. C. 
motors referred to by the previous speaker. The designer was 
limited by questions of rating, and Mr. Creedy’s experiments did 

not take that into account. The tendency of the desiguer to redu :e 
armature-turns was similar in both А.С. and D.o. motors; he thought, 
however, that it was altogether impossible to draw anything like 
the starting torque from the alteroating-current motor that was 
possible with toe D.O. railway motor, and this would limit its use. 

Prof. Аувтои defended Mr. Creedy's method of determining factors 
graphically (while admitting the possibility of error, due to the 
adoption of the sine curve), and then checking these results from 
practioe. The results were instructive in many ways, and 
emphasired the necessity of diminishing the importance of the field, 
and increasing that of the armature. 

Mr. MonpRy, referring to President Arnold’s address at Bt. Louis, 
said tbat the latter appeared to question whether electrical engi- 
neers were going to have it all their own way in regard to the electrifi- 
cation of railways. Personally, he did not think that we should xe 
the end of the steam locomotive during our lives. There was 
nothiag to choose between the 4.0. and D.c. motor as regards 
aparking, and the former could do anything that the latter did, 
but witn a less in efficiency ; this loss nught be twice as much. 

Mr. CRBEDY, in replying, pointed out that he had directed 
attention to the rating of motors, at the end of his paper, and that it 
was possible to get even greater momentary overloads with 4.0. motors 
than with D.C. motors. | 

After а few words from the Рвевірвкт directing attention to 
carly experiments on series alterpatang-current motors, which were 
carried out at а time wheu only lighting waa regarded as of import- 
ance, the meeting was adjouraed. 


' FITTINGS. 


1и his paper on "Fittings; Evolution in Design, ard Some Con- 
aitions Aflecting Deaign,” read before the Glasgow Local Section 
би Арі 11th, Mr. Harold Watson treated the subject from a stand- 
point far removed from that of the selling agent or the manufac- 
ъшег. Но approacheu it забег from that of the art critic, the 
oo. noi. C ur ul oric-d-~brac, without, Lou ever, neglecting the utili- 
tarian aspect of the subject. The author referred to the evolution 


of the apparatus used for artificial lighting, from the primitive oil 
lamps of the ansient Greeks, to the elaborate and artistic gas fittings 
of the nineteenth century; the latter exercised considerable infla- 
ence over tae nascent electric light fitting, and to по small extent 
embarrassed and delayed the development of designs adapted to 
the flexible and unrestricted character of the electric glow lamp. 

When designers became more familiar with the capabilities. of 
the incandescent lamp, they broke through the trammels of 
tradition, and revelled in floral designs, sheet metal foliage, 
“twirly " wrought-iron scrolls, &o.; later, attention was turned to 
the modelling of the framework of the fittings, the improvement of 
the glass shades, and so on, until the present high standard of 
excellence was attained; but the author considers that we are still 
very far from having reached finality. His complimentary allusions 
to the admirable catalogues iesued by manufacturess of electrical 
fittings are well deserved. T x 

The influence of Schools of Art, which are now to be found in 
almost every city, ie, in the author's opinion, of increasing impor- 
tance in educating the public taste, and the demand for new and 
original designs of fittings for new buildings also has а marked 
effect upon industrial art. In the case of the latter, the aathor 
points ont the difficulty in realising the relative proportions of 
fittings when drawn in flat elevation to a small scale, whence it often 
results that the fittings, when made and installed, are too large fcr 
their surroundings. To avoid this defect, it is advisable to ix up 
temporary models of the fittings in position, in order to jadge of 
their fitness, before making the actual apparatus. | Ro 

The design of fittings for old houses is also beset with diffloalties, 
not least of which are the purcbaser's idiosyncrasies. Even a 
dealer in fittings ought to be able to judge of the style or period of 
the existing decorations of tbe rooms, and to conform thereto in 
providing designs for electric fittings. In many cases a capable 
artist should be employed to iprepare detail drawings in the style 
required for churches, halls, &c., before the work is put up for 
tender. 

The author points out the enormous difference between gas 
lamps, which. must be placed at a distance from the pointe to be 
illuminated, and the electric lamp, which can be placed in almost 
any position; the latter feature, moreover, renders it possible 
to conceal the source of illumination in recesses, Mr. 
Watson believes that the adoption of such lighting from hidden 
sources will receive more general attention in the future, and 
jastly remarks that this may be considered as marking 4 higher 
state of civilisation. | 

Mr. Watson's paper was illustrated by a number of sketches and 
drawings, though he avoided the miatake of allowing these to gain 
the mastery over the literary trea'ment. His paper was interesting 
in itself, gracefully written, and of & nature calcalated to raise tho 
subject to a plane far above the sordid associations of the show 
room. 


STAND-BY CHARGES: AND MOTOR LOAD 
DEVELOPMEN C. 


Ox Thursday last week Mr. A. M. Taylor's paper on the above- 
named subject was discussed at the Society of Arts. The author 
made the following introductory remarks:—The present paper 
starts with the assumption that existing prices for power from 
amall stations are prohibitive, ав far as the capturing of continuous 
loads is concerned; and that where they are not prohibitive they 
are unsound, except in a few favoured towns where the motor load 
does not clash with the lighting load. 

Analysis is made of the charges to be levied per unit for two 
classes of motor, representing extremes in load factor, viz., Class I., 
AME a 30 per cent. load factor, and Class II., a 71 per cent. load 
actor. i 

The investigation is flret made into charges for what are called 
" intercst-paying" motors i e., motors which are charged a sum to 
cover interest and sinking fund on new generating plant and mains, 
rendered necessary by the overlapping of the lighting and motor 
loads. The results are given in columns (2) and (4) of Table A. 

A suggestion is then made to sell power at extremely low rates 
on the basis of the current beir g cut off during peak hours. 

The generating plant having thus been protected, so far as the 
regular evening peak is concerned, the question arises as to how far 
a day fog may «ndanger the lightiog supply from the station. 

A case cf quite phenomenal motor load development is worked 
out in detail, and the results show, the author thinks conclusively, 
that in any provincial town it would be perfectly eafe to offer the 
suggested low rates without any danger of a day fog causing the 
lighting to be shut down; and even in London the ву stem could te 
worked at the same rates if due precautions were taken to protect 
the lighticg. NN 

Means are also indicated in the paper for further «xtending the 
load which might be taken up, should the development be ex- 
ceptionally rapid. | 

Btand-by charges are next considered, and possible improvement 
in the works cost, due to tbe eliminstion of these, is worked out. 
Results eo ob. ained are then combined with the other reduced 
charges consequent on supplying the additional units on the 
" restricted-hour " system, and are tabulated in columns (3) and (5) 
of Table A. | Я 

The 1estricted-hours " system has the advantage over а two-rate 
meter 8) stem, that a much lower price can be offered, because with 
the former no material expense whatever, either in plant or mains, . 
has to be incurred; whereas with the latter it would seem thas an 
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extra charge must be levied on all units, and not only those which 
are inside the limits of the peak; otherwise the charges on the 
latter would probably bring them above even lighting charges. 

In Montreal, where consumers of Class I. are charged respectively 
1`244. and 1€0d. per нр. per hour for “restricted hours” and 
" unlimited hours" supply,* some 30 per cent. of the н.Р. connected 
is voluntarily taken up on the former basis out of a total of 
21,000 H.P. connected to the maine. 

If only halff this proportion were to hold for the 500, 000 нр. 
which, we are told, is going to the lowest bidder in London, there 
wonld be 75,000 m Pr. in London which could be obtained on the 
* restricted hours” system at the present time without a penny being 
spent in generating plant. Taking account of the fact that they are 
essentially manufacturing towns, it is probably safe to say that in, 
let us say, Birmingham, there must be quite 15,000 н.р., and in 
Sheffield 12,000 KH. p., similarly obtainable, and in other towns in 
proportion. Will anyone maintain that this load is so insignificant 
as to be not worth the catering for? And would it not bring in 
its train quite a large 5 of “ intorest- paying motors? 

A suggestion is made for tiding over the peak load by & special 
arrangement of accumulator cells on consumers’ premises. The 
author has ascertained that responsible accumulator makers would be 
prepared to maintain cells, ander the conditions stated, at not more 
than 10—15 per cent. of the eapital cost per annum. 

Table D. shows that on this basis a municipal electric lighting 
station could offer power at charges which would be of the order of 
only 50 per cent. } of their present rates. 

The author suggests that the restricted hours” system at Id. tod. 
per unit, supplemented by the private battery systems at jd. per 


eliminating all stand- by charges, which are supposed to be 
already borne by the charge made on account of lighting. 

The discussion was opened by Mr. C. P. SPARKS, who said that he 
disagreed with the author on one or two points. The competition of 
other motors with the electric motor was not of so severe a character 
as the author appeared to think; the electrio motor was the motor 
of the future, and in many cases choioe was restricted by circum- 
stavces to electricity. Referring to diversity factor, which was 
difficult to ascertain reliably, in lighting it was poor, but in a motor 
load it was certainly higher than the author imagined; capital 
charges were also less than in the paper. He further considered 
that the cost of generation was assumed at too high a figure, an 
that intermittent supply was in many cases impracticable. 

Mr. W. C. P. TAPPER disagreed entirely with the author as to the 
practicability of tbe restricted hour system, his experience with it 
at Btepney having quite convinced bim of the difficulties attending 
its use. The author's assumptions in regard to diversity factor 
were also incorrect; in Stepney the diversity factor was 44, and it 
was rapidly increasing; while at Glasgow on the tramway load, it 
жав 775. 

Mr. J. S. HiaBFIELD commented on the despairing tone of the 
paper; in his opinion, the supply authorities could and were selling 
energy at rates which paid tne user. In regard to the overlapping 
of the lighting and motor loads during a fog, which the author had 
estimated at 60 per cent, on the Metropolitan Co.'s system it 
amounted to 80 per cent., and this would increase capital charges. 
He pointed out the importance of calcalating the load factor, 
weekly instead of yearly when considering coste, as, owing to the 
increasing connections during the year, the losd factor was higher 


TABLE A.— Sumwary OF RESOULTSe.— A CTUAL, AND POSSIBLE, SELLING Prices FOR A b5-H.P. MOTOR. 


— —À— -————- — 


Motors of Class I. 


Motors of Class II. 


Electric ligh uu е» бы 
ectric lighting . Stati Di lass I. only. 
Avera eur 0 “ йай оо koni Е L} is " Restricted. "hours Е SHAH. 
ge of several Lr = 80 5, system. (721 x 1:5) system. Ly = 80% 
= t act а е Station LF = 46 “%, be = 15 Station L — 26% % iiid 
| 2,000 kw. and Maximum load m 37 9° motor load Maximum load = 134 „ motor load Maximum load 
16 6 load actor, Re biet bea (ig a lesen оза) de 7 1005 dighuing load) уо wei ona 
! assumed. er bei fig. 1. деф” ‘a ped йк. 1. assumed. 
Works costs. | 1°204. 70d. 45d. | 95d. 509.1 | 404. 
Interest and sinking fund at | 
7 per cent. on productive 1004. 45d. Nil | 1°214. Nil | 32d. 
capital only?“ Ses | 
Maintenance, salaries, an 23d. 079d. 018d. 242d. 090d 0394. 
office esse „ (115 ＋ 115) (022 + 057) (022 x 2%) (104 + 188) (104 x 144) | (022 + 017) 
Rates, taxes, &c. 144. 040d. 008d. 073d. 0110. 033d. 
(12 + 02) (030 + 01) (01 x 3?) (0¢0 + 013) (018 x 44; ) (025 + 0085) 
Net profit .. -— Ves 87d. 18d. 060. 44d. ‘165a. 1 
i (06 x iu) 
Belling price ... ses wee 9:944, 1:454. 54 1. 2:914. 770. 931.3 


— 


* Bee Table B. (of paper). Bee 16. 9. t Reduoed from ‘70d. by subtracting “ stand-by ” losses. Reduced from ‘964. by subtracting ''stand-by " losses. 


§ Estimated results, selling on ordinary terms with a station of five times the size. 


unit additional, will be found to provide a means for obtaining a 
class of load hitherto out of reach. The system mightialso be used 
to “ prospect” for battery sub-stations. 


EXPLANATION OF TABLE?A. | 


stations of about 2,000 xw. capacity, baving no traction load. 
Interest charge on what the author calls unproductive” capital is 
entirely omitted. This is the cause of the low selling price, viz., 
2°944. per unit, which, however, includes interest on £70 for every 
kilowatt of station output. t 

In the second and fourth columns are tabulated the results 
obtained for motors of Classes I. (full load continuously) and II.) 
intermittently loaded; in the paper no other load on the station 
than the motors is considered, and night loads are not assumed. 

In the third and fifth columns, a day load on the “ restricte 
hours” principle is assumed to be taken up by an already existent! 
2,000-xw. lighting station in the manner indicated in fig. 1 of the; 


paper (see ELECTRICAL Review, Jansary 13th, 1905, p. 76). No! 
adoitional generating plant has to be put down; hence those items 


of.charge analysed under Class I. Motor are only in part debitable 
to the new load. For example, no material addition to the manage- 
ment and technical staff will be necessary, though it will, 
be to the office staff, hence the former item is dropped (being 
already borne by the lighting) while the latter is retained. 


Again, the assessment of the station will probably remain’ 


vnaltered, so long as no additional capital is spent on the station. 


The first part of the Rates, & 2,“ item has therefore been dropped,“ 
and only the second inserted. For tho same reason, and for the : 


additional one that, if the offer meets with anything like the 
response which the station is capable of dealing with, the load factor of 
that part of the station load which belongs to the motors would be 
of the order of some 40 per cent., the item for “net profit" has 
been reduced to 0'06d. per unit. 
represent nearly £1,400 per annum on 5,500,000 units. 

The item for “works ccst” is reduced to 0:458. from 0°70d., 


-—— 


* The flat rates are £10 and £21 per H P. per annum. 


{ With the greater reduction in price this should certainly be 
exceeded. 


t Only 60 p`r cer t., if maintenance rate were don“ led. 


Even at this small figure, it would 


|? per week than per year, and the works costs were, therefore, not so 
! 


In the first column the author gives average results obtained with |: 


bad as they appeared in the yearly calculation. Any system which 
necessitated the running of separate circuits for motors and 


lighting to a consumer's premises, would be awkward to work. He 


further remarked that in the case of combined plants, a fog would 
shut down the tramways at the same time that it increased the 
lighting load, so that no overlapping would occur. 

Mr. JECKELL based his remarks on the author's comparative 
figures of cost of gas engine and motor driving ; they were, in'bis 
opinion, not in accord with practice. In Coventry he received an 
average of 1jd. per unit for motors. The average horse-power of 
motors on circuit during the past year was 905, the average units 
per H.P. per annum was 944, the average cost per н.Р. for 
a 2,500 working-hour year, amounted to £4 16s. 10d.. or 46d. 
per HP.-hour, as compared with the author's figure of 104. 
per B.H.P.hour. It would, in fact, have been impossible to supply 
energy in Coventry for motor purposes at the author's figure. The 
speaker adduced further evidence in regard to the figures for gas 
and electrical driviog, mentioning a case of a firm who super- 
seded а 36-H.P. gas engine by several electrical motors, and found 
that the difference in favour of electrical driving amounted 
to £11 per quarter, and this did not include the saving 
in water cost and floor space. As a matter of interest he 
had obtained from a firm the actual costs per 3.H.P.-hour for a gas 
engine using gas at 2а. 1d. per 1,000 cb. ft., and these he contrasted 
with the author's figures (the latter in braczets). Gas consumed, 
47d. (:87d.); lubricant, ‘Old. (‘U5d.); interest, 048d. (:554.); 
wages, 088d. (‘91d.); total, 616d. (2:384). This, on the basis of 
2,500 working hours per annum, meant а cost per B H P. per annum 
of £6 18s., aa compared with the author's £25 approximate. i 
the column for electrical driving and comparing it in the same way, 
he found the author's figure amounted to over £14 per в.н.р. per 
annum, as against an ascertained figure of £6 approximate. 

Mr. W. Н. PATCHELL commented on the complexity of the 
author's diagram, fig. 7, which he thought could have been made 
clearer. In regard to diversity factor, the peak loads of the City 
and West End areas of the Charing Cross Oo. coincided almost 
exactly. He expressed the opinion that motor loads were liable to 
be misleading, instancing the case of a certain theatre equipped 
with numerous motors where & load of 150 xw. came on for 
13 minutes, twice a day. Не thought that the author had under- 
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estimated accumulator maintenance, for the small isolated plants 
proposed and mentioned that lighting and motors often went 
together, especially in basements which were largely utilised for 
motor-driven machinery. | 

Mr. ViaNoLES defended existing power tariffs; in his opinion 
1d. per unit was a sufficiently low price. He compared the running 
ots of the gas engine and motor to the advantage of the latter, 
giving it as his opinion that a motor running nine hours per day, 
would almost certainly have a variable load, which would, of course, 
introduce the diversity factor. He considered that the author's 
sugested prices for restricted hours supply were all too low. In 
Grimaby they had both a sliding scale and a time-switch system, 
aud a large proportion of their motors were obtained on the latter 

It wasan excellent inducement to motor customers, who 
however, so soon as they recognised the advantages of electrical 
driving, generally found it paid to change over to the sliding scale. 
He, in common with other speskers, condemned small isolated 
accumulators, as it would be better to install battery sub-stations. 
He concluded by referring to the results obtained from tests of steam 
and coal consumption with various load factors and average loads 
at the Grimsby electricity station. 

Mr. R. A. DAWBABN expressed the opinion tbat motors should take 
a due proportion of capital charges in proportion to the top load. 
He thought 1d. per unit was not low enough for many classes of 
restricted hour consumer. Some years ago the Huddersfield Elec- 
trical D:partment took on a consumer at 5d. per unit, on the under- 
standing that the supply should be cut off during the four heavy 
load hours of the day. The cost of power ata cotton mill neing 
1,300 m P. came ont at 231d. per E P. including capital charges, and 
this only amounted to about the cost of ordinary electrical distribu- 
tion, leaving nothing for cost of energy. At Huddersfield, distri- 
bution costs were obviated, the consumer having to set up works 
next door to the electrical station. He considered that the cost of 
the author's accumulator arrangement would far outweigh extra 
fesder coste, owing to the small sizes proposed. 

Mr. A. M. Тлугов, in replying, remarked that he thought that, 
as regards the diversity factor, all at least would agree that, where 
they had a number of motors all fully loaded and continuously 
loaded, the diversity factor of such a system was unity. He had 
called the load factor of such motors, taken over a cycle of, взу, 
one hour, a 100 per cent. load factor. Where the cyclic load factor, 
similarly understood, was 25 per cent., the diversity factor would, 
in the limit, be = 4. Similarly, if the load factor of the motor 
were only 10 per cent., the diversity factor would be 10 in the 
limit. Ia order words, for any cyclic load factor of motors the 
diversity factor of the station was the reciprocal of that load factor, 
assuming all the motors to be of the same class, and the cylic load 
fictor of the station was equal to the motor load factor multiplied by 
the diversity factor. He was surprised at the poor results obtained 
at Btepney with the restricted hours system, and contrasted them 
with the phenomenal success of that system at Brighton. In 
reference to Mr. Jeckell's figures, he suggested that the B H P.-hours 
were probably over-estimated, which would, of courae, account for 
his low cost figures. He considered that both lighting and motors 
could be treated on the same basis, with equivalent demands, and 
suggested that there were, all considered, many trades where the 
restricted hours system was practicable. 

Mr. ARTHUR WaiGHT (communicated)—I think the clear way in 
which Mr. Taylor has shown in diagram 7 how to determine the 
stand-by losses, under any conditions of load, requires ackaowledge- 
ment by all of us. In my opinion, the form of graphical analysis 
adopted for this purpose is entirely sound and extremely 
useful. I am of the opinion that it is sounder to aim, at the 
present time, at a fixed return on the capital involved, rather 
than a fixed percentage on the cost of producing each anit; 
the increase of business obtained by the addition of the motor 
load will probably take care of this second point. I am 
at issue with the author in his desire to chiefly obtain those 
motor loads which do not entail material capital expenditure. Ifa 
motor business produces a fair return on capital expenditure— say, 
10 per cent.—it is certainly worth having, and the more capital we 
can get expended with this assurance, the better it must be for 
everybody concerned. The reason why, I think, the author is led 
to over-valus this non-interest-paying motor business is, that he has 
quite under-estimated the enormous diversity factor existing іо a 
large motor business. Instead of the diversity factor being as low 
as the author assumes—namely, 14—which is mach lower 
than tbe diversity factor of the large lighting system in 
B-ighton, I believe that the diversity factor of 2,000 or 
3,000 xw. of motors distributed in a manufacturing town 
wil be nearer 6 than the author's limit of 4 As this 
important question of diversity factor of a motor busines 
i1 the one which will have the greatest effect in lowering the cost 
of supplying electricity (on account of its reducing effect on the 
cepital involved), I sbould like Mr. Taylor to re-consider his figure 
of 1°5, as on the true value of the diversity factor depends very 
much whether he is right in assuming that electricity for motive 
power, unaccompanied by restrictions, cannot pay in tle 
majority of stations at 1d. For reasons already stated, I 
entirely disagree with the authors statement that “the 
station" load factor is obtained by multiplying the motor” 
load factor by the “diversity factor.” It seems obvious to me that 
the діуеггібу factor of a large motor business is due to the non- 
simultaneous use of the motors during the two periods before and 
after lunch in the working day, and does not have any connection 
with the number of hours in the year the machinery is at work. 

Mr. S. E. Fappen (communicated)—I do not consider it neces- 
sary to class the motors according to their load factors; they 
naturally level up all differences themselves. In 4,000 н.р. con- 
nected to my mains I have blowing motors running 100 hours per 


` conservation of energy. 


week; rolling-mill motor: on and off every half minute: elevators, 
&.; they all level up on the generating plant to about 30 per cent. 
of the connections, and give a steady load with practically no 
fluctuations. I do not believe in any complicated or “ cut-off 
peak load" charge. Let your charges be simple and straight- 
forward, so that everyone can understand them. I do not 
consider there is any chance of the lighting load and 
motor load swamping the power house, as with the present 
satisfactory state of generating plant I should feel quite justified 
in rieking my spare plant beiog in a condition to run one or two 
hours per day for two or three months in the winter whea the two 
loads overlap slightly. There is no-fear from day fog in a pro- 
vincial town, where there is a lot of private house lightiag, as only 
а very small proportion of this will come on on the blackest day. 
In most circumstances I totally disapprove of batteries on con- 
sumers' premises or in sub-stations, as they bring in needless com- 
plications, Given a big load and а long load, а sound economical 
generating plant, reliable mains of big enough sectional area 60 as 
not to have too much drop, overground disconnecting boxes or 
pillars for quickly locating and clearing faults, a simple method of 
charging, the lowest possible rate per unit for lighting, power and 
heating, and the motor (or long) load will soon develop and the 
stand-by charges practically disappear. 


We have received the following letter from Mr. Taylor: — 


With your permission I should like to comment further on two 
points which were raised at the discussion of my paper on 
Thuraday. The first point—a very pertinent one—was raised, I 
think, by Mr. Sparks, and I regret to have overlooked it ia replying. 
Mr. Sparks asked why, in column 2 of Table A, I bad takan works 
cost at 0°7d., whereas in column 3 I had reduced it to 0454. The 
reason is that with a motor load which clashes with the lighting 
load, we cannot get rid of peak conditions in the working of the 
plant, and my fig. 7 and the tables on pp 26 and 27 show that under 
such conditions the boiler and other standby losses will never 
attain their minimum. 

On the other hand, with the ''restricted-hour" load superposed 
on the “ interest-paying " motor and lighting loads, the “ peak” is 
less prominent (in contrast to the valleys) on the daily load curve, 
and the generating charges are reduced below what they would be 
with the interest-paying lighting and motor load alone, and, of 
course, still further below those with the lighting load alone 

The “restricted-hours” system is, I understand, in use at 
Bt. Pancras, and also by the Couaty of Darbam Co. Perhaps Mr. 
Baynes or Mr. Esslemont, though unable to take part in the dis- 
cussion, may be willing to give us, through your columns, some 
indication of its success in either place. 

The other point on which I should like to make a few remarks 
is the question raised by Mr. Jeckell. The figures given us by Mr. 
Jeckell were most interesting, but, uafortunat ly for the electric 
motor, they prove my figure of one unit per B.H P.-hour to be only 
too near the truth, where the motor.is a small one and is working at 
one quarter of its rated load. 

Your readers shall ju ісе for themselves. 


The following figures 
were given us by Mr. Jeckell :— | 


Revenue derived from motors "T .4. £4,385 

Units sold for motors ... ar vus 854,543 
Hence— 

Average price per unit... Es ies 1˙23d. 

Total н.р of motors ; a 905 


Unite sold per E P. iostalled per annum 944 
Average cost per н.р. installed per annum ... £4 161. 101. 
Number working hours per annum ... 2,50) 


Hence— 


Cost per B.H.P. per hour — £4,385 x 9240 


905 H.P. x 2,5JU hours. 
pence B. H. hour 
рәмба pec Quill. 


= 0°46d, 


Now— Energy per B.H P per hour = 
= 048. 0'38 unit per B H P. 
143 


The above result looks very plausible, and none would welcome 
it more than the writer, but it goes against the principle of the 
Where, then, is the “nigger”? Simply 
that, as pointed out in my reply, Mr. Jeckell multiplies the rated 
HP. of his motors by the hours of running, and calls thia the 
B H P.-bours. | 

го get the B.H.P.-hours developed, this figure should be multiplied 
by the ratio of the average н P. developed to the rated н.р. of the 
motor. | 

For inetauce, at Coventry :— | 

Unite sold per m P. installed per quarter = 236, whereas, with 
my Class І. giotor (see p. 3 of my pape): 

Units sold per н.р. installed, and devel »ped,'per quarter = 585. 


Hence, 905 H.P. x 2,500 hours x 2an а = 913,000 B H.P.-hours, 
585 uvliB 
whereas Mr. Jeckell has taken 2,250,00) B.H.P.-hours. 


Hence, also, 0:38 unit per nominal K P.-hour х 259 = 094 unit 


per B. K. v.-hour, which із near enough to my figure to suit most 
eople. 

E With reference to my Table C., it may be some consolation to Mr. 

Jeckell to be able to inform the gasman that the 1:374. there given 

represents the cost of 4 hours’ working, and not of 1 hour, because 

it refers to a motor working ion the average at.2 of its rated load 

(my Class IL). | | 
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Perbaps Mr. Editor, you may be able to find room in your 
columns for my revised Table C, which is a copy of the lantern 
slide exhibited on Thursday Jast, and embraces a Jarger range than 
does the original table.— Yours fsithfully, A M. TAYLOR. 


Two boiler rooms are erected, one opposite to each line of 
furnaces, with an engine room between containing two 100. K v. 
coupled sete. After leaving the boilers the flue gases past through 
two centrifugal dust catchers and thence to the chimney. 


TABLE C.—CosTS PER B.H P.-HOUR. 


Class 1. | Clase II.“ 
5 H.P. б Н.Р. | | 85 H.P. 
FPV 
Р Е | | 
кес | oes Town gas решш | | d ! in dun P ity мон 
at i | 1 71а. t 70d. ; 
per unit. Me at 2s. 1d. | Der ton. por unit. ä De unit | bes rra 
— - R— — — . 
Gas, oil cu ret or au Lracite 55d. 204. 1 C04. 25d. 774. | 30d. | 724. page 
' coneumed | (87 x 3%) | 
Lubricant, waste, k c. 012d. 05d. | 200. 2 od. ‘05d. 20d. 044. 200. 
Interest and main enance charges 09d. 28d. 55d. 1˙81d. 35d. 1114, 23d. 44d. 
(at 4 per oent. and 10 per cent.) | (111 x 3) (92 x 175) | | 
Wages 5 HP.,10s, and 55. Nil. 464. ‘91d. | ‘91d. Nil. 1:83d. Ni! 58d 
35 H P., 208. per wee (10s. per w’k} (e per week) (10s. per w'k) (208. per w'k) 
Е | GRIS ЗИ DUM MEME DUM es i 
Totals  ... | 0991, | 2:66d. | 297d. 117d. 3 114. | 6:97 1. 1:44Qq. 


8 | 0 65d. 


| 


+ The costs given under this heading are those for a period of four hours, working at a quarter of the full load. 


THE NEW REFUSE. DESTRUCTOR PLANT 
AT BRUSSELS. 


Ws have received a translation of some notes by Mons. J. Leurs, 
Alderman of Public Works of the City of Brussels, descriptive of 
the new destructor plant. Besides the description proper, these 
notes contain considerable information with regard to the sanitary 
„ both in Brussels and other Continental aud British 

wns. | 

It hes been estimated that in Berlin the total amount of refuse, 
including sweepings, kitchen refuse, cinders and residues of coal 
fires amounts to 135 tons per thousand persons. In other towns 
the values are as followe:— 


Paris ... с .. 240 tons Lille... Vus .. 232 tons 
Hamburg .. 182 tons Nancy T s.. 290 tons 
London 302 tons Zarich eae .. 227 tone 


Other English towns 350 tons 


In Now York and Brussels, the collection of bousehold refuse is 
made at the вате time as the road sweepings, and the total amounts 
are, for New York 536 tope, and for Brussels 490 tons. In London 
the sweepings alone amount to 250 tons, making a total of 552 tons 
altogether per thousand persons In other English towns the 
weight of road sweepings is 150 tons per thousand persons. 

In Brussels the amount of household refase is 410 tons per 
thousand persons, so that the sweepings and dust from the streeta 
amount to only about 16:3 of the total. The composition of 
ths Brussels refuse resembles very much that of English and north 
German towns where coal fires are used. 

It is pointed out that refuse destruction by fire is condemned in 
oertain quarters, because it deprives agriculture of the fertilising 
matters and nitrates contained therein, which are considered to be 
indispensable to the success of agricultae. 

As the result of very caretul analyses showing tbe various 
quantities cf nitrogen, phosphoric acid, potash and lime contained in 
tne refuse, tbe following values hsve been arrived at. In Paris the 
value of refuse from the agricoltura] pc iut cf view is given as 8:0 
francs; at Lille, 6:5 france, and at Brussels 10:2 frauce. These 
prices, however, are not attainable as tbe oust «f transport eoters 
largely into the question. Thus, notwithstanding the advan- 
tageous situation of Brussels, due to the canal which permits of very 
low freights for haulage, the price attainsble from the farmers in 
1901 was on)y about 1 franc per ton, or a tenth of the estimated 


value, and even at this price less thaa 42 per cent. of the total was 


sold, no customers being found for tbe surplus, which bad to be 
transported and tipped into heaps at & cost of 1:3 francs per ton. 

The increasing use of chemical manures, t о, is correspondingly 
reducing tbe system of manuring by refuse, so that destruction by 
fire is now found to be the only satisfactory method of dealing with it. 

An interesting historical sketch of the refuse disposal problem 
and cleansing of the streets is given, for details of which our readers 
are referred to the original paper or to the translation, which may 
be had from the Horsfall Destructor Co. 

A depatation visited Hamburg, Berlin, and England, including 
the towns of London, Leeds, Bradford and Hudderefield, in order 
to make a thorough investigation into the various methods of refuse 
disposal. Thie tour resulted in the “Horsfall” system being 
adopted. Tne Hamburg plant, which is aieo on the Horefall 
system, served as a type, and the general arravgements there hava 
been laigely followed. 

The destructor consiats of two blocks of back-to-back cells, each 
block cumprising 18 celle. In each block the flues for the air cir- 
culation are adjacent to the hot flue, which is piaced in the centre 
of the arrangement and serves for the whole of tbe cells. Tne 
clinkering and ashpit doors are in front, and charging is done from 
а platform above the furnace, the refuse being transported by over- 
head. cranes and tipped close to the charging holes. | 


The engines and dynamos installed in the engine room supply 
power to drive the fans for the furnace, the overbead crane, the 
crushing machinery and the electric lighting of the whole system. 

The clinkers are drawn out of the cells into wagons, which are 
ran on rails in front of the clinkering doors. They are then con- 
ducted along these rails to the crushing plant, and are quenched 
under a rain of water from a ventilating tower before being delivered . 
iato the jaws cf the crusber. Leaving the crusher, the clinker is 
delivered by an elevator to a revolving screen, which then delivers 
it in three different sizes into separate hoppers. The dust from the 
crashing plant is collected, soaked,‘and by means of a suction fan 
delivered to the centre of a dust stacking tower. 

Tne whole of the auxiliary machinery is driven by electric 
motors, | 


A NEW BATTERY SWITCH. 


A SERIOUS objection to the ordinary charge and discharge switches 
is the large number of heavy copper connections between the 
battery and the switch which they necessitate, aud many attempts 
have been made to reduce this namber of connections. One way of 
doing this consists in connecting several cells, iastead of only one 
cell, between each pair of switch contacts, and then reducing the 
voltage variations to 2 volts by means of auxiliary cells. This 
method, however, involves difficulties in charging the auxiliary celle, 
as these must eitber be charged separately, from some independent 
source, or else the whole battery must be qoite disconnected from 
the bus bars during the charging period. A better method consists 
in using a few of tbe cella from the other end of the battery in 
place of independent auxiliary cells, and ia a paper recently read 
by Herr C. Liebenow before the Elektrotechnischer Verein (E. T. Z., 
May s 1905), the theory of this method is considered in some 
detail. i 
An installation of this type has been at work for some time at 
the Paris terminus of the Northern of France Railway. Та this 
case two cells are connected between every pair of contacts on the 
main cell switch, whilet a single cell at the other end of the 
battery is connected to a second switch, and every time the main 
switch is moved this auxiliary cell is either ineerted or withdrawn 
automatically. The method cf interconnecting the switches for 
this purpose is described in the Eléktrotechnische Zeitschrift for 1903, 
p. 809. | 

Fig. 1 shows diagrammatically the connections of a battery instal- 
lation arranged on this principle. At the tright-hand end of the 
battery, every fourth cell, for instance, is connected. to the main 
cell switch z, whilst at the left-hand end three consecutive celis are 
connected to the auxiliary cell switch н by means of four oun- 
ductors. Tae mechanical inter- connection of the two switches is 
not shown. In order to vary the circuit voltage between 21 and Ja 
by steps of 2 volts only, the auxiliary switch alone would bo mov: a 
at first, во as to cut out a single cell at a time, the main cell switca 
remaining fixed. After all the three auxiliary cells had been cut 
out the next step would consist in moving the main switch over one 
contact, and,at the same time, moving the auxiliary switch back 
on to tbe last cell of the battery. These two movements should 
teke place as nearly as possible simultaneously, in order to avoid 
fluctuations in the lights. In this cycle of operations it will be 
seen tbat the auxiliary switch first makes three steps of 3 volts 
each, and then one of 6 volts, so that if tbe short-circuiting of the 
cells were prevented by means of the ordinary resistance inserted 
between the front and pack of the contact arm, this resistance 


would be very unequally loaded at tbe different steps. This 
» i I. А Е B 
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difücelty саа be easily overcome, however, by returning to the 
oléer type of cell switch, in which the double contact arm is 
replaced by intermediate resistance contacts introduced between 
the main contacts (see fig. 1, н). 

A simple formula for deciding the best number of cells to be 
placed between each pair of main switch contacts, in order to reduce 
the number of connecting leads to a minimum, is given by Here 
Liebenow :— 

Let н = meximum number of cells to be cut out. 

H -: number of auxiliary cells, | 
р = number of connecting leads (including the leads at both 
ends of the battery). \ 
з 
Then ь= FE +2 
N ＋ 1. 
is the general formula, applicable both to the case in question and 
to the ordinary method of cell switch connection (where н = o, of 
course). From this expression it is easy to show that, for я given 
value оси, L will be а minimum wbea g = Vm + 1 I. Thus, 
in the case of a battery requiring a total of 35 r gulating eells (a 
variation of 70 volts). tbe number af connecting leads between 
. hattery and switch with the ordinary type of cell switch would 
be 37, whilst with tbe new arrangement, if m is made eqval 
оун+1-1 = 4354+ 1— 1 = 5 auxiliary celle the total 


4 — + 2. = 12, or a saving of 


number of leads w 1. ber = 


about two-thieds of the copper as compared with the ordinary 
arrangement. 

The way in which the number of leads varies with m may be seen 
from the following tables, giving the number of leads for various 
values of н for batteries having 57 regulating cells aod $0 regu- 
lating cells respectively :— 


57 regulating cells. £0 regulating cells. 

н L H L 
О (ordinary oe ll witch) .. 59 O (ordinary cell switoh)... 32 
Lu Mm ТУ .. 31 I'ss d sus „ 19 
4 uu is bs . 23 2 10 
3 19 8 . 10 
4. 17 4 . 10 
5. 15 5. 10 
R 16 6 . 10 
d. os 16 7 11 
8 16 

9. 16 
10 . 17 


It will be seen that tbe change from no auxiliary cells to one 
aaxilisry cell produces the most marked raving in lea е, and after 
that the saving effected by each additional auxiliary cell gets less and 
lees, until a minimum (not very well defined) ie reached. The 
maximum saving, as compared with the ordinary arrangement, is 
greater, the greater the number of regulating celle. 

Whether it is advisable in any particular case to employ the 
number of auxiliary cells giving the maximum saving iu leads 
depends on the constructional details of the switches and on the 


ШШШ ОШ 


Fia 1. 


‘actual візе of the conductors required, because, ot cou:se, it is the 
minimum combined cost of switche: aud leads, and nct simply of 
leads alone, which is desired. In the case of cell switches of the 
ordinary type, with a large number of contacts, it is probable that 
the new type of dos ble switch would come out tbe cheaper because 
of the reduction effected ia the number cf contacts. 

In the discuesion which followed tbe reading of the paper, atten- 
tion was drawn to the fact that, in the ordinary charge aud discharge 
switch, provision is made against the charge switch passing the 

switch, and the possibility of pass iog a chargiog current 
in tbe reveree direction through certain cells is thus avoided. With 
the new type of switch this provision cannot be made, as the 

cells must be arranged for switching in or ові on the 
charge and discharge side quite iod: pendently. Herr Liebenow, 
however, considered that, with intelligent attention, such as the 
awitches would receive in central stations, it would only be for short 
periods, and at comparatively low currents, that this reversed obarg- 
jag would take place, and under these circumstances modern celis 
would not saffer at all, Пу if по particular cells which had 
been over-discbarged received an occa: independent charge. 


OVERHEAD ACCIDENTS AND THEIR 
PREVENTION. _ 


(Concluded from page 752.) 


HITHERTO there has been too much of the inspection 
between repairs business. [n future the motto ought to be 
repairs between inspections. 

The definition of an inspection varies with every system. 
Usually its scope is defined by the lineman, who is accepted 
as knowing more about his work than anyone on the job. 
The limits of variation are wide, and extend from the mini- 
mum, which consists in the lineman reating the horse outside 
the door of an inn during one portion of the day and resting 
himself on the top of the tower wagon during tha remainder ; 
to the maximum, which comprises a minute examination of 
every ear, of every hanger, every other insulator, every ғрар- 
wire termination, the trolley wire under each ear aud the 
whole length between, the condition of all guard wires, tbe 
state of the section feeders and of the controlling section 
boxes, and of many detiila too numerous to specify in a 
general article. Real inspection includes not only all theee 
things, but it attaches great imp rtance to the electrical 
t sting of all insulators, so that if one of them wants to fail 
it is given an opportunity to do so with the least trouble to 
itself and everyoue el-e, and if it has not waited for the test, 
but was prevented by a recond insulator from earthing the 
line, it will betray iteelf directly the test is made and will be 
removed without delay. 

Every lineman should send іп a detailed report of work 
done at the end of every day or nigbt, togetber with a state- 
ment of any repairs which he considers necessary, or wbich 
he was obliged to leave undone; and an assistant should be 
charged with the duty of collating these reports, and of pre- 
senting their contents, in a condented and regular form, at 
regular intervals to the general manager. These reporte, 
when filed, will form a mo-t valuable hi-tory of the overhead 
construction, and might be conceivably of considerable use 
in demonstrating to an inquiring official of the B. of T. or 
to a cororer, or even to a wrathfol committee, that «very 
possib'e precaution has been taken to prevent some lament- 
ble accident. | 

The purely trivial mishaps will not occur on a line which 
is protected in the manner sketched, ғо that en accident when 
it does come is likely to be a big one. It is unnecessary to 
point out that the badly protected line will not escape tbe 
big accidents, and it will never be free of the little 
ones. 

Rumours and ascertained facta from many parte of this 
country have made it evident tbat the foregoing remarks are 
not idle words, and it is most significant of the view taken 
by those who have detailed information from all sources that 
the B. of T. in recent Light Railway Orders bas іпзегиа a 
new clause which stipulates a fortnightly test of every inou- 
lator. It may be taken for granted that this clause will be 
extended to have a general application in the course of time, 
so it will be as well for everyone to st«rt at once to do 
willingly what they will have to do willy-nilly before 
long. ! | О is 

Personally, we think that the B. of T. has carried its 
provision for safety a little too far, and has made it irksome 
beyond need, as it is so prone to do. We allow that under 


certain unfavourable conditions of a pu'ely local nature an 


inspection and test of every insulator may be made every 
fortnight with advantage ; and we go во far эв to кау that 
where the damage and injury caused by a defect in the over- 
head equipment, whether at an insulator or at any other part, 
is likely to be particularly serious, by reason of И e congestion 
of traffic and people, thut space might be better protected by 
an even more frequent inspection ; but we are just as much 
of the opinion that any portion of a line, const: acted in such 
a manner as to satisfy the B. of T., which passes through a 
district in which the probability of injury ensning from tbe 
fall of a wire, or the ** enlivenment " of a pole, is remote, may 
be let off with an unfailing monthly inspection. It follows 
from this that a line which is partly ш ban and partly sub- 
urban, would be inspected more frequently on the former 
than on the latter section, and it would be open to the 
inspecting officer of the B. of T. to mark off every portion 
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of a line with relation to the frequency of inspection and 
testing required just as he now marks off a line with 
relation to maximum speeds. | 

When a line is in good trim, no matter how old it may be, 
one lineman —assumed to be a competent one—can cover 15 
to 20 miles of route ; that is to say, he can inspect and do 
all the necessary repairs on that length. The amount of 
night work which he has to do will depend partly on the 
frequency of service on any part of the line during the day, 
and partly on the nature of the repair. When inspecting 
only, he can get along well enough with the occasional 
assistance of the horse-driver; when on repairs he will 
require a skilled mate. 

So much for the accidents caused by wear and tear and 
exposure. It is evident that inspection is the key-word: of 
that section. 

There is nothing left but accidents which may be attri- 
buted to some external agency, and these may be summed up 
under the heads of Acts of God, and contributory negligence on 
the part of persons other than those directly responsible for 
the overhead equipment. 

Against the first no man may fend. A ‘heavy direct 
lightning discharge, an overthrown tree, a cyclone, or a fire, 
are some of the parents of disaster against which neither 
specifications, manufacture, construction nor maintenance 
can avail, although the omission of lightning arresters and 
sensitive cut-outs cannot be recommended on those 
grounds. 

Against the second continual war is being waged, some- 
times embittered by the division of the traffic and the engi- 
neering departments. Chief among the causes is the damage 
done by the immortal “fiendish, flying trolley,“ brought about 
in the ways well known to motormen and condactors. 
Trolley retrievers, B. of Т. regulations, have not sufficed to 
cure these evils, and nothing but the bow trolley, which is 
possible in many cases and impracticable in others, will bring 
about that end. 

Accidents caused by fallen message wires are viewed from 
different standpoints by the owners of the tramways and 
the owners of the wires. The former class them with those 
caused by contributory negligence, while the latter describe 
them as due to force majeure, and escape condemnation. Ав 
a rule the law decides. 

Let it be known, therefore, to all concerned—and who, 
out of all who use the streets, is not ?—that the majority of 
accidents arising from the overhead equipment of electric 
tramways are avoidable: and let it be known, also, to those 
more intimately concerned, that preventable accidents are 
cheapest prevented. 


LAMBTON COLLIERIES POWER DISTRI- 
BUTION SCHEME. 


WE have recently had an opportunity of looking through the 
specification in connection with the above important scheme, 
and as we think that it will be of general interest to our readers 
we give а summary of the requirements and general con- 
ditions. The specification occuptes some 25 pages of printed 
foolscap, and we much regret that we are not able to give 
the name of the author, as this does not appear anywhere on 
the document. | 

We infer from the first clause that a generating plant is 
also to be put down or already exists, as the work commences 
from the switchboard in the generating station, and 
inclades all the necessary material for a complete working 
scheme. 

Fiegulations.—]t is specified that the whole of the work 
i8 to comply with the rules issued by the Home Office, 
regulating the use of electricity in mines, although in a 
subsequent portion of the specification, there is a clause 
reading as follows :— 

* The German or I.E.E. wiring rules shall be enforced for 
all matters not specially alluded to in the specification." It 
is the first time we have seen the German rules quoted in an 
English specification, and this may serve as a clue to the 


nationality of the author, as also do the spelling and com- 
position. 

System of Distribulion.— The work is on the three-phase 
alternating system; this we gather from the context, as it is 
nowhere specifically stated. The voltage of the high pres- 
sure distribution is 6,000, the low pressnre 500, the frequency 
being 50. 

Tesis.— 12,000 volts alternating will be applied at the 
stator between winding and carcass for half an hour.” This 
test is to be taken at least seven days after the winding has 
been baked for the last time. In the case of pump motors 
this test is to be applied after the motors have been standing 


for 14 days in a saturated atmosphere at 70° F., but the 


pressure in this case will be 12,000 volts for the 6,000-volt 
motors, and 2,000 volts for the 500-volt motors. We 
gather that the 12,000 volts is to-be applied to the whole of 
the motors in the first test; referred to. 

The insulators are to be tested with a pressure of 12,000 
volts immediately before erection, and the contractor is “to 
provide the necessary machinery and instruments to this 
effect.” | 

Temperature Rise.—The temperature rise varies from 
65? to 75? F. in different cases, and the specification reads 
the temperature of the winding being measured at (? as) 
а function of the increase in resistance and not with the 
thermometer.” The resistance of the stator winding only 
is, no doubt, referred to, as the temperature rise of the 
rotor could hardly ba measured in this way. The insula- 
tion of the rotor is to be tested with two and a half times 
the maximum voltage for half an hour with a maximum of 
2,000 volts in any case. 

Overload Cupacii.— This clause reads somewhat pecu- 
liariy, as follows: —“ All motors must be capable of with- 
standing 100 per cent. overload once running at full speed 
with corresponding temperature rise. They are to be 
capable of maintaining their full torque with but 70 per 
cent. of the normal voltage at the terminals.” Once 
running" probably means when running; as no time 
limit is given, it follows that the motors must stand 100 per 
cent. overload for the fall period of test, say six hours, with 
‘corresponding temperature rise." What is meant by this 
last expression? The heating effect is, of course, propor- 
tional to the square of current in the windings, and not 
directly, as might be supposed from the wording. 

Effictency.—The efficiency of each motor is to be stated in 
the tender, and 10 per cent. of the price of the motor will 
be deducted for every 1 per cent. drop below the guarantee, 
and the motors are liable to be rejected if the efficiency is 8 
per cent. below the guarantee. 

If the company’s engineer thinks fit, he shall carry out 
special tests with a view of ascertaining if the motors come 
up to the specified requirements as regarde overloading, &c. 
But the specification does not say at whose expense these 
tests will be carried out. 

Details to be Supplied.—A detailed specification, as well 
as complete drawings for every motor and controller 
are to be sent in with the tenders, and the contractor 
is to send in a sketch showing how he proposes to bring his 
high-tension wires through outside walls. 

Penaliy.—lf the controllers do not give satisfaction 
during the first month of operation, or “if through their 
agency any engine is laid idle more than five hours in all," 
the contractors shall be notified in writing by the company, 
who shall then be at liberty to order controllers of any other . 
make. 

Farther, should a motor or controller be so defective that 
it is impossible to work the haulage with them, an indemnity 
of £20 for every 10 houra' total stoppage shall be deducted 
from the amount payable to the contractor. 

Switches and Fuses.—All н.т. switches used underground 
are to be of the oil-break type. The low-tension switch- 
gear is to be solid and safe to handle. Cru, 

„The types of all switches shall be approved of before- 
hand, the company having the right to impose any model it 
chooses. Samples and complete drawings are to be forwarded 
with the tender." It would sarely have saved a lot of 
trouble had the maker's name been specified, as, clearly, 
some special design will be imposed." | 

Cables.— All mine cables are to be double armoured and 
three-cored, preferably lead-covered with paper insulation, 
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and are to comply with the proposed new rales for electricity 


in mines. 

The cables for lighting circuits are to be rubber-insulated 
and run on porcelain insulators. 

* The insulation shall withstand after 20 hours’ immersion 
in an acidulated bath, 2,000 volte alternating between copper 
and water for half-an-hour, the insulation being 600 megohms 
per mile, at 60? F." 

Between the H.T. three-pole switches and transformers, 
motors, &c., V.R. covered cables, non-armoured, are to be 
used; the insulation is to withstand 12,000 volta for half an 
hour, and to be of 3,000 megs. per mile up to 05 sq. in. 
section and 1.500 megs. for larger sizes. 

Overhead Lines.—These are to consist of phosphor-bronze 
wire “ having 98 per cent. of the conductivity of chemically 
pure copper as defined by Mathiessen’s standard." Itis well 
known that Mathiessen’s standard does not represent 
chemically pure copper, as the author of this document 
appears to suppose, and it is quite usual nowadays to 
specify for copper having 100 per cent. conductivity, as 
defined by this standard. The wire used is to be of 
uniform size, namely, 0°35 in. in diameter. 

The joints in the overhead conductor are to be scarfed 
and brazed with silver solder; they are then to have the 
same mechanical and electrical properties as any other part 
of the wire, i e., they must have a breaking strain of not 
less than 30 tons tensile per sq. in., and must not break 
when wound on s mandrel of 1 in. diameter. It is not 
clear if any joints made on tite are to be subjected to these 
tests. 


Lighling.—A price per lamp is to be given for any - 


additions required above the specified total number. This is 
impracticable, as a light may be tapped direct on to a pair 
of leads, or may be 50 yards or more away from the 
nearest wires. 


Herringion Colltery.—The ‘ighting transformer is to 


satisfy the general prescriptions reluting to this type of 
machinery.” dis 

„The voltage drop on the secondary between no load 
and fall, and vice versd, shall not exceed 1} per cent." 
(Our italica.) 

Compressor.—To be of the two-stage type with cylinders 
in tandem. Output 800 cb. ft. of free air per minute, 
pressure 70 lb., speed not to exceed 100 r.p.m. ‘No 
special type is specified," bat “ Ehrhardt & Sehmer, 
Riedler, Ingersol, &c., make, will receive consideration." 
Presumably the author of the specification has never heard 
of an English make of compressor, and judging from his 
English composition, we should not be surprised to learn 
that he is not very well acquainted with English practice 
at all. 

The belt pulley is to b» of such a momentum of inertia 
(our italics), that a regularity of 1 both at the most, is 
obtained per revolution." The author probably has the fly- 
wheel in mind, but what is momentum of inertia ? " 

Compressor Motor.—This also is required to have some- 
what special characteristics. It is to be of the asynchronous 
three-phase type, 135 H.P. at 500 volts; no load speed 
500 r.p.m. This is plain enough. Bat although the speed 
is here given as 500 r.p.m., we read later that the speed 
* will have to be determined in conjunction with the maker 
of the compressor — and whilst the pressure is given as 500 
volts in one place, we learn, a few paragraphs lower down, 
that **it is proposed to drive the motor direct off the high 
tension mains." It is, moreover, to be of ** the Arnold two- 
speed type . . . dust and gas proof . . . and fitted, if possible, 
with an automatic starting arrangement, enabling it to start 
with the normal torque, thus doing away with a starting 
resistance proper. Due consideration must be taken of the 
inertia of the fly-wheel and the time taken to accelerate the 
same with the given torque.” But the time allowed for 
acceleration is not given. 

Haulage.— To cons:st of four 5.ft. drums, each fitted with 
a clutch and two brake rings. To be geared by a double 
set of gearing, each having a ratio of four to one, to a motor 
running at 480 r.p.m. The motor pinion to be of gun- 
metal “with straight teeth," and the wheel of steel with 
machine cut teeth.” The difference between straight and 
machine-cut teeth needs a little explanation. For the slow- 
speed motor, steel gear with angular teeth will be used. 


* Slow speed motor" is probably an error for “slow speed 
motion.“ | | 

For gearing subjected to such sudden strains, good 
quality cast-iron is safer than steel. An undiscovered 
blow-hole at the roct of a tooth may at any time cause a 
smash up. 

The motor is to be of the slip-ring type, and to run on 
the 500-volt circuit. It is to work under ite best conditions 
as regards efficiency and power factor when developing 
180 B. H. p. It is to give this output continuously for віх 
hours with a maximum temperature rise of 65° F. when 
working in an atmosphere at 70° F., “and the ventilation 
indifferent.” So far so good, although the expression 
ventilation indifferent is superfluous if the atmospheric 
temperature does not exceed 70° F. 

Bat there are some rather extraordinary conditions to be 
complied with, and the author appears to have but the 
vaguest notion of the meaning of the word “torque.” 
Thus—“ the motor is to be capable of starting the load on 
the steepest gradient with tabs off the rails.” 

„The effort in this case must be equal to 400 B. H.P. In 
ordinary times, the motor, in conjunction with the con- 
troller, must be capable of starting with 350 в.н.р. torque 
every five minutes. Time taken, 10 seconds.” The con- 
troller is to be capable also “of regulating the speed from 
3 to 1 for 3 minutes, the motor developing 200 B.H.P. This 
occurring every 10 minutes.” In one place we read *' spee2 
of rope 9 ft. per second on an average.” That this is not 
the case is sufficiently obvious from the following illuminating 
paragraph. The italics are ours: —“ The rope speed al full 
speed being 9 ft. per second, the amount of resistance 
susceptible of being put into circait must be sufficient to 
reduce this speed to 8 ft. per second, the motor developing 
а torque corresponding to 80 в.н.р. at 480 r.p.m. At the 
lower speed (if a two-speed motor be used) this torque cor- 
responds to 40 BH.P. This occurring every 10 minutes 
alternate'y with the regulation with the 200 B.H.P. output, 
the interval being therefore 5 minutes between the two. 
Time in circuit 8 minutes.” Before drawing up another 
specification - the author should first learn how to expr: s3 
himself correctly, or, at any rate, intelligibly, in English, 
and should then learn the meaning of the word torque. 

First we are told that the average rope speed is 9 ft. per 
second; then that it varies from 3 to 9 ft. We are informed 
also that the motor will develop 200 в.н P. whether the rope 
is running at 3 or at 9 ft. per second when drawing the same 
load —an obvious fallacy ; and later we are told that at full 
speed the motor will develop “a torque corresponding to 
80 BHP.” If it is a two-speed motor it will develop half 
this torque at the lower speed.” 

It is really impossible to conjecture what the author is 
driving at, and we should like to ask whether he really 
knows what he is talking about. May we take the liberty of 
informing him that torque is expressed in foot-pounds, and 
the torque exerted by a motor is the pull in pounds at the 
periphery of its armature, rotor, or pulley, multiplied by the 
radius of the same in feet. The expression 350-H. P. torque 
is therefore absolutely meaningless, as are also 400-H.P. 
torque, 80-H.P. torque, 40-H.P. torque, and the like. Torque 
cannot be expressed in horse-power, as we can have torque 
without motion, whereas the term horse-power, being a rate 
of doing work, cannot be correctly applied to a stationary 
machine. We thought tba“ every engineer knew this, 
but the author says the motor must be capable of 
exerting 400 B.H.P. to start the load from rest, that is to 
вау, at zero speed. What he ought to have given was the 
torque in foot-pounds or merely the pull on the rope in 
pounds. 

To refer to another point, or rather to one of the same 
points from a different aspect: Тһе motor... must 
be capable of starting with 350 B. H.. torque every five 
minutes. Time taken 10 seconds.” We do-not know the 
size of the generating plant proposed, but, as lighting and 
power are supplied from the same plant, it does not strike 
us as a sensible proposal to throw a 350-H.P. motor on and 
off every five minutes. 

Experience with three-phase haulage is not favourable to 
this practice, and it has been abandoned in favour of the use 


of clutches for throwing the load off and on. 


(To be continued.) 
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COMFORT OF EMPLOYÉS IN ELECTRICITY 
SUPPLY. 


THERE are more things in engineering practice than can be 
expretsed by mathematical formulæ, and one of these is the 
influence of the physical comfort of the operatives of an 
electricity supply system on the cost of production. A man 
may go to work with either of two intentions—to get a 
little money wherewith to buy a pleasureable life e'sewhere, 
or to get his pleasure ont of his work. It is a callous 
cynicism born of shallow observation to say that the bulk 
of operatives, fairly treated, belong to the firtt class; unless 
the corditions are made too stultifying, an employé will, in 
gelf-defence, take an interest in his job as the best means of 
filling in his time while at work. It is a perfectly legiti- 


mate point of view to regard the men on a piant as о much 


mechanism. Economic considerations forbid excessive 
humanitarianism. But a grave mistake is made by many 
employers in eubordinating the finer mechaniem to one less 
wonderfully constracted. The steam engine is, according 
to there quidnuncs, to be humoured in every detail; the 
man-engine never. 

In а recent issue of our American contemporary, the 
Electrical World and Engineer, appears an article by Mr. Paul 
Lüpke, which deals with this phase of electricity supply in 
such a trenchant manner that we make no apology for 
extracting some of the wise saws and modern instances 
given in epigrammatic form therein. 

Speaking of the boiler-houre staff, Mr. Lüpke says :— 


It must be borne in mind that there is no other individual em- 
ployé of the company who has greater opportunity to шівпе the 
trust imposed upon him, and who can so readily cover up his tracks 
as the freman. All the more surprising it must be, then, to find 
him so «ften working in a wretched bole, deprived of proper light, 
exposed to cold draughte, trampling on a heap of coal wheeled in 
for the nigbt's run, smothered with dust from red-hot ashes pulled 
out on the floor, practically imprisoned for the bet!er part of bis 
working hours; in fact, surrounded everywhere with every con- 
oeivable discomfort. And still we expect satisfactory resulte. Can 
conditions euch as these do anything but be productive of a chronic 
“ don’t care a ——" disposition, a disposition that will induce the 
fireman to shovel in the ccal to get it away from under his feet, to 
make himself elbow room for handling his tools, to heave in lumps 
of siz) limited only by his own lifting capacity or the area of the 
firedoor opening. 


This is not sentimental compassion for the poor misused 
fireman, but co'd business calculation. A man in discomfort 
is no angel. He will lay himself out for deeds of darkness, 
ranging from seditious talk to assassination. Russia bas been 
held up as an object lesson for many schools of thought of 
late, and it may well serve our present turn. The policy of 
flogging a horte is only sound when the distar ce to be 
covered i8 very short. As the article from which we quote, 
81у8:— 

Create conditions ur der which it is impossible to wear more than 
half an undershirt and little more of a pair of overalls, ard you will 
always have firemen who cannot afford to wear much else. Raid a 
superintendent after a serious accident in the fire-room, due to the 
presence of an explosive mixture of carelessness and stupidity. 
Now, what сап yon до with that kind of cattle?” Cattle, indeed 
I! your fire-room is a cattle pen, cattle is all you will ever get to 
stay in it. Fora clerk in the office who can merely juggle the 
figares parry produced by the operating force, every reason- 
able comfort is liberally provided; he is not aeked to sweep the 
floor or to clean the spittoons. But the man in the fire-room to 
whom we entrust material representing large sums of money, 
charging him with its proper use, we compel to werk in dire dis- 
comfort, and for no other good reason than that it seems to be a 


settled old tradition that a fire-room must be the dirtiest and most 
Cismal part of a s'ation. | 


Obviously, then, the value of ash and coal elevatore, 
crushers, and such apparatue, is not merely to be judged by 
the shillings per week saved in labour, but aleo by the better 
fitnes and willingness of the cperatives retained on the 
plant. | 

Turning to the engine room, Mr. Lüpke says :— 

Freedom from physical discomforts for tLe attendants might be 
considered ín the nature cf insurance against accidents and undue 
wear. Let the derigrer do his best to locate on one level all parte 
of machinery that reed the frequent attention of one man. Let 
Lim figure out how many foot-pounds it takes to climb a 12-ft. atair- 
way every 10 minutes on а shift. It pays to spend money, to save 
the energy and patience cf atte: dants for useful tacks.  Btair- 
climbing is not one of these. 

Neither, we may add, is the dislocation of one’s neck in 
attempting to read meters and gauges at a high level. The 


following remarks, in conclusion, convince us that the 
writer has been through the mill, and knows what he is 
talking about. 


Try to avoid a plan that includes dark and almost inaccessible 
corners, and do not stow condensers, pumps, pipes and cables away 
in them out of sight and out of reach. If you are inquisitive, how 
often now will you encounter neat iron steps equipped with highly 
polished brass railings leading dowa into a dark slimy condenser 
pit? Оо not install valve”, pipe flanges. &c., in places where it 
practically requires a fire and waterproof contortionist to effect 
necessary repa Did you ever see a mere fiesh-and-blood man 
throw down a wrench or a hammer in utter despair and hear him 
cry out in unprintable language, “ Now, if I had the man here who 
put that valve there, wouldn’t I do things to him?” Exposed 
polished nute on hot parts of a steam engine, where the heat will 
constantly. tarnish them, are an unmitigated nuisance. Rough sur- 
faces that cannot be wired off without catching fusz and Паб 
avoidable angles and inaccessibly sharp corners, are all tbiog4 that 
not only unnecessarily try the tempers of everybody about the plant 
from the wiper to the superintendent, but represent a very tangible 
increase in the operating expense. . 


There is no need to further elaborate the argument. 
Work, if it is straightforward and solid, can be portioned 
out to the staff so as to utilise each man to his best labour- 
ing capacity. When, however, it is made artificially diffi- 
cult, by carelessness in deign or management, a cumulative 
procesa of inefficiency and sloth is begun which puts an end 
to proper economy. 
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5,8214. ** Telephonograph." J. Sxwiesky. (Date applied for under Patents 
Rule 9, March «0th, 1905.) April 26th. 


8,697. Electric belt." T. BERNDT. April 25th. (Complete.) 


8,704. “Improvements in means for su; porting telephone receivers." Е. W. 
Вт. JohN. April 25th. (Complete.) 
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8.890. Improve aeri in wireless telegraph system.” Н. SiroxxAk AR, 
April 27th. (Complete ) 

8,831. '"Improvemen's ia and relating to filaments for electric and other 
lamps." E. L. Frenxor. (Date applied for under Patents Act, 190!, May 70%, 
1904, being date of application in Belgium.) April 27th. (Comp lete.) 

9,806. "Improvements relating to the distribution of electrical energy.” 
E. R. Нил. April z7th. 

8,907. “ Improvements in systems of electrical distribution.” P. M. 
Глхсогх. (Date applied for under Patents Act, 1901, May 3rd, 1904, being 
date of application in United States.) April 27th. (Coinplete.) 

8918. “Ап improved controlling system for electric railways.” Т. vow 
ZWEIGBERGE. April 27th. (Complete.) 


8,919. "Improvements in connection with igniting devices for internal com- 
bustion engines." Margutis А. DE Dion and С. Bouton, (Date applied for 
under Patents Act, 1901, February 10th, 1905, being date of application in 
France.) April 27th. (Complete.) 

6,921. "Improvements in electric railway systems.“ G. L. CAMPBELL and 
W. M. STEPHENS, April 27th. (Complete.) 

8,981. ‘Improvements relating to points or switches for electric tramways 
working upon the slot conduit system.“ А. N. CONNET. April Z?th. (Com- 
plete.) 

8.968. ‘*An improvement in adjustable brackets for electric lamps." A. J. 
Wuircombe and M. WiLLiAMS, April 28th. 

8,972. ‘‘Improvements in systems of electrical distribution of direct 
currents by means of vapour rectifiers.’ P. C. Hewitt. (Date applied for 
under Patents Act, 1901, May 18th, 1901, being date of application in United 
States. April 28th. (Complete.) 

8,973. "Improvements in vapour electric apparatus." P. C. Нкугтт. (Date 
applied for under Patents Act, 1901, May 13th, 1904, being date of application in 
United S:ates) April 28th. (Complete.) * 


M. GuissoxN. 


8,915. “Improvements in automatic telephone exchange systems.” B 


 Ксокьманн. (Date applied for under Patents Act, 1901, April 29th, 1904, being 


da :e of application in Germany.) April 28th. (Complete.) 

8,991. **An improved process for insulating electric wires and cables.” La 
CoxPAGNIE FRANCAISE DE L'AMAINTE DU Car. (Date applied for under Patents 
Act, 1901, May 10:h, 1904, being date of application in Franoe.) April 38th. 
( Complete.) 2 о Siu 
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THE PROGRESSIVE TORTOISE. 


Ir is a curious paradox that nex! to his glib assurance in 
contradicting the basic principles of human nature, the most 
conspicuous characteristic of the eloquent socialist is his lack 
of originality when confronted with the neceasities of practical 
politics. Weremember how in the firat flush of its ardent 
youth the Fabian Society was widely regarded by certain 
worthy parties as а positive danger to the community, the 
expectation being that its supporters would coerce or cajole 
the authorities into a policy of wild experiment. But we 
have since had ample opportunity of observing how 
incapable are governing bodies of initiating industrial 
improvements, They can do little more than appro- 
priate the results of private enterprise. Long ago it was 
left to commercial adventurers to provide gas and water 
supply and travelling facilities by road and rail, and only 
when such business was firmly established did it occur to 
the “ Progressives” of those days that municipalities might 
advantageously enter upon it. The telegraph and the 
telephone owe their general utility entirely to private 
speculation, and numerous postal improvements have 
been forced on the Government by outside competition. 
Electric supply and traction had to be proved 
practicable by the sinful capitalist before the saintly coun- 
cillor would medd!e with them, except in the way of block- 
ing the early progress of electric light to protect the muni- 
cipal gasworks. And now, in 1905, we have a Fabian 
pamphlet before us announcing the discovery of electrical 
power distribution and advancing belated proposals for its 
development by public authorities. n 

There is something very refresbing iu the way in which 
the arguments and facts adduced by the electric power com- 
panies in the past six years to obtain from Parliament the 
rights they now hold—arguments and facts that were. 
fiercely contested by socialist municipalities at the time—are 
now calmly set forth in this Fabian pamphlet as reasons for 
the municipal appropriation of this department of electrical 
industry. For example, when we remember how scornfally 
it was denied that a large power company could generate 
and transmit electricity at a cheaper rate than the muni- 
cipal traders, it is consoling to read now that the general 
welfare of a locality may be endangered by inefficient power 
production ’’—as the company promotere showed long 
ago—'*or by -extortionate charges levied by a private 
company, whose dividends are the goal of their short- 
sighted ambition. Arbitrary private management of 
such important economic factors is far too dangerous 
{› be permitted or allowed indefinitely to continue.’ 
At present the extortionate charges are levied by 
municipalities which are protected from competition. 
Although not either to be “ permitted or allowed,” it appears 
on another page that “the private companies have picked 
out the industrial eyes of Great Britain;" and rather 
desperate methods are needed for their recovery. As far as 
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we can follow the somewhat confused reasoning which con- 
nects electric power distribution not only with the “ revival 
Of canals” and “nationalised railways,” but also with a 
“national mercantile marine," which would enable a Board 
of Aldermen to ruin Mr. Pierpont Morgan, the first step 
proposed seems to be the enlargement of City boundaries — 
or, perhaps, we should say rather the addition to them 
of the property of elasticity, for а “ permanent 
Boundary Commission" is to be constituted, which will 
summarily expand or compress any town or county at any 
moment, “ Finally, we propose a central transit and power 
department," and an engineering department to make 
* gtandardised machinery " (uote that no inconvenient inno- 
vations will be needed when private enterprise is dead and 
buried), thus bringing about that ** reconstruction of our elec- 
tricity and transit system on some such lines as these,” which 
* is inevitable if our country is to maintain its position 
amongst ita better organised competitors.” 

Who these competitors are, except certain countries that 
leave electric power and traction to what our pamphleteer, 
with airy hooligan impuderce, calls “the short-sighted 
. stupidity of the ordinary man of business,” is a Fabian 
secret. However, we observe that the final demand set forth 
in the pamphlet is for “a competent government and a 
public-spirited opposition” as an essential preliminary, 
which seems to suggest that this country must wait for cheap 
municipal power. In the meantime, the newspapers continue 
to make unpleasant remarks about the intolerably high rates 
that have been brought about by past Fabian folly, and the 
average citizen is in no mood to listen to the present 
whimsical propositions. 


OUR columns to-day contain reports 
of the proceedings of various tribunals 
bearing on the question of Municipal Telephony—Mr. 
Justice Buckley’s judgement in the case of the Swansea 
Corporation’s action for intercommunication, and the Lccal 
Government Board irquiries at Portsmouth and Brighton 
for additional loans. Mr. Justice Buckley’s judgement is 
of interest as the first judicial interpretation of the Act of 
1899. In giving its decision it would seem that the Court 
was guided by general questions and their interpretation 
rather than by the technical features which necessarily 
formed important grounds of the defence. The defendants 
admitted that they desired to prevent inter- 
communication, and the judge repeatedly refers to the 
evidence of their manager, who expressed his desire to 
revent the intercommunication “ by all legitimate means." 

r. Justice Buckley decides that the plaintiffs are entitled 
to a restricted intercommunication, and does not regard it as 
being within his province to determine the relevancy or 
otherwise of the defendants’ contentions regarding the 
practical features of the intercommunication proposed. 
Local Government Board inquiries are sometimes con- 
sidered to be of a perfunctory nature, but this is far from 
being the case when the inspector appointed really under- 
stands the subject that is being inquired into, The tele- 
phone inquiries which we report to-day show up 
by contrast the uninformed optimism of the municipal 
magnate and the well-informed pessimism of the Local 
Government Board Inspector. It is perhaps unfortunate 
that the reports of the Inspectors are not public documents. 
They might occasionally be of benefit in putting a drag on 
the ill-considered and ill-executed projects of local bodies. 
Fortunately only a very few towns җы been persuaded into 
embarking upon telephone businees, and those that have are 
probably now wishing that they had paid more attention to 
the warnings which were to be found in our columns. 


Municipal 
Telephones. . 


SUCH is the name given to a private 
undertaking, the object of which is to 
form a lending library of scientific and technical literature, 
Its headquarters are Prince's Chambers, John Dalton Street, 
Manchester. Anyone may become a subscriber, the gub- 
scription being one guinea per year; or, in the case of 
students attending some recognised teaching institution, 
15s. per year. Subscribers may borrow one book at a time, 
which will be forwarded by post; the first 10 books per 


The Technical 
Bureau. 


year will be sent to each subscriber at the cost of the Bureau; 


the postage beyond this number must be defrayed by the 
subscriber. All return postages are to be paid by the sub- 
scriber. 

At the present time the Bureau has about 500 books on 
Electrical and Mechanical Engineering, Civil Engineering, 
Sanitary Work, Architecture, &c. Farther books will be 
added or duplicates obtained according to the demand. 

In these days, when the number of technical books is 
legion, it is impossible for most people to possess an adequate 
library of their own, and one such as the Bureau possesses, 
or proposes to possess, should be extensively patronised. 

It would be well if prospective subscribers wrote to the 
offices of the Bureau for rules and regulations and a list of 
books al present available. 

A bond fide attempt to provide a good technical library 


deserves encouragement, as the usual run of free public 


libraries are very poorly equipped in such literature. 


NorHiNG tends so directly to economy 
in power-house working as a continuous 
history of operations, echeduled in a compact and under- 
standable form. Possibly dne to the fear of complicated book- 
keeping, however, an efficient account of the working of a 
boiler-house is rarely seen. This account should cover every- 
thing from the receipt of coal to the performance of the 
boiler, and is more valuable if, at the conclusion of every 
operation, a comparison can be made of the results obtained 
with those which would represent cent. per cent. efficiency. 
For example, on receipt of a consignment of coal, the date of 
receipt, the name of forwarding agency, the description of 
coal, the number and: description of truck and its nominal 
capacity should be noted. To guard against future claims 
the condition of the truck should also be observed. The 
reference number of the waybill and the weight of the coal 
listed thereon should be transferred to this schedule of parti- 
enlars If the coal is weighed on receipt, the gross, tare and 
net weights should be recorded, and the amount gained or 
lost over the listed figure. A slight variation may be caused 
by moisture conditions at the beginning or end of the coal’s 
journey, but anything abnormal should be made the subject 
of complaint. | 

Though much neglected at present in power houses, the 
analysis of coal and ash should receive systematic attention, 
the former being divided into fixed carbon, volatile matter, 
ash and clinker, and moisture; while the latter should be 
split up into combustible and incombustible material, It is 
quite easy, unless due care is observed, for the waste from the 
furnace to contain half its weight of unconsumed com- 
bustible. 

Passing to the boiler house, the times of use and with- 
drawal of each boiler should be noted, and the hours run per 
day recorded. The description and amount of coal used per 
day and the percentage of moisture found on it should be 
scheduled, from which the weight of the dry coal consumed 
may be found. The dry ash and clinker removed, and the 
percentage of ash in the coal, will give the total combustible 
used, which should be included in the daily report. The 
cubic feet of water pumped to the hotwell tanks 
should be metered and an allowance made, where 
necessary, for steam-trap returns, and also an estimation 
made of the water blown away through the boiler blow-off 
cocks From this is determined the actual water evaporated 
per day, from which is dedaced the pounds of water per 
pound of coal at actual temperatures and preseures. For 


Boiler-House 
Records. 
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purposes of comparison this should also be expressed as 
pounds of water evaporated per pound of coal from and at 
212° F., pounds water per pound of dry coal from and at 
212° F., and also per puund of combustible at 212° F. 
The percentage of theoretical efficiency is then determined. 
The average temperature readings of feed water, inlet to 
economiser, steam trap returns, flue gases, outside air and 
pressure readings of steam gauge and chimney draught, 
complete an exhaustive daily record which, if kept in a 
scheduled form, facilitates reference. Every week these 
records should be combined into a weekly report. 

Day by day, remarks should be made on the condition of 
the plant, repairs required and executed being specially noted. 
Data of the distribution of tasks to the men, if carefully 
kept, will aid in maintaining discipline and producing 
working efficiency. As soon as is possible, the engineer 
shonld establish a standard figure for costs from theoretical 
considerations based on a reasonable estimate of the capa- 
bilities of the plant and staff, and should every week compare 
the financial result of boiler-house working. A discrepancy 
can, by the method of scheduling weekly and daily returns, 
be easily traced to its source. 


In the latter part of this year the elec- 
trical industry is going to put forth, its 
energy in a great exhibition, and for the furtherance of this 
laudable object the prominent men among our manufac- 
toring and supply companies are banded together in com- 
mittee. It is curious to conjecture how far the recent Gas 
Exhibition has been influential in galvanising the adherents 
to the sister illuminant to take this perfectly obvious step. 
The wonder is that it was nct taken long ago, and it is 
instructive to compare the business methods of our 
supply companies with those in America. We admit that 
collections of electrical machinery have from time to 
time been displayed at various parts of the country to such 
of the outside public who cared to pay 6d. per head, but 
the time-limit has been in most cases very short, and there 
has generally been a lack of technical explanation available 
for the general inquirer. - 

This may be fittingly contrasted with the permanent 
exhibition kept going by the Edison Illuminating Co. of 
Boston. The public are liberally notified, by means of the 
newspapers and tramcar advertisements, that they are 
admitted without payment to the exhibition rooms, where 
they may see the latest exhibits in electrical advertising, 
domestic appliances, electrical distribution, electric lighting, 
manufacturing and liberal arte, and electric power and ven- 
tilation. There are comfortable geata for visitors, and there 
are always attendants present who will explain the working 
of any apparatus to those who want to know. Besides 
pamphlets on subjects, for example, such as the problem of 
the motor-driven sewing machine, the story of an electric 
automobile run, photographs and details of a dozen isolated 
plants that have been scrapped in favour of power supply 
from the company, the advantages of electric arc lamps over 
gas (which would be good reading for the City Fathers of 
London at present); a copy of a monthly journal called 
Edison Light, published by the company, is given to every 
visitor, and а postal list is compiled in order to keep in 
touch with prospective customers. 

The apparatus exhibited is most varied, ranging from 
automatic flash signs for advertisements, electric foot- 
warmers, and including such items as ovens, fans, curling 
irons, tea kettles, sterilisers, theatre dimmers, shades and 
brackets, besides the more technical display of meters, wall 
boxes, switchboards, and such like, Adjacent to the show- 
rooms is the office of the publicity department manager, 
enabling him to pounce upon a waverer at the crucial 
moment, and to note the effect on the public of each of bis 
efforts, Moreover, there is an automobile charging depót 
here, forming one of the series of charging stations which 
the Boston Edison Co, has been largely concerned in estab- 
lishing in the entire suburban territory surrounding Boston. 

Turning to another American concern—the Denver Gas 
and Electricity Co.— we see again how “ pushful" methods 


Advertising 
Methods. 


of advertising tend to increase business. This company has 
established a comfortable waiting-room at its main office 
where apparatus can be inspected and pamphlets on popular 
applications of electricity are distributed. Moreover, there 
is a public lecture hall attached, where demonstrations are 
given by efficient lecturers on the salient points of electrical 
engineering. The company does not wait for its customers 
to come to it; it posts them circulars and cards, keeping 
them well informed of the way in which advantage may be 
taken of electricity. For example, one card dealt with the 
advantage of numbered porch lights for dwelling houses, 
giving the cost per evening, and enlarging on the difficulty 
of finding the number of & house with unlighted porch in 
a dark street on a gloomy night. Only an American could 
exploit that ! 

The obstacles to the adoption of such methods in England 
appear to be two in number. British directors are often un- 
willing to spend money unless they see direct profits. The 
value of advertising cannot be definitely computed, and во 
long as the business of a supply company expands with 
comfortable steadiness, little effort is made to push sales. 

The other objection is, that the average English pro- 
fessional man prefers to be dignified, even though he remain 
comparatively poor. One gentleman whose acquaintance 
with the business side of electricity supply was sufficient to 
make his opinion a criterion of the general sentiment of men 
in the profession briefly stigmatised to us the schemes for 
increasing business above described as “ wild-cat." It may 
be that the temperament of the British publie is not so 
susceptible to advertising enterprise as that of our trans- 
Atlantic cousins, but the experiment is, in our opinion, 
worth the trying. 


< 


Wr have from time to time drawn 
the attention of our readers to the value 
of Science Abstracts, эв a means of keeping in tonch 
with the latest progress in all branches of science and 
engineering associated with the electrical and allied 
industries, A considerable interval of time, however, has 
elapsed since we last referred to the subject, and we may be 
excused for reverting to it with a gentle reminder. 

Members of the Institution of Electrical Engineers and 
of the Physical Society, which jointly guarantee and 
subsidise this publication, probably need no reminder of its 
existence. Doubtless, very many of them aresubscribers to it, 
not only for the sake of the information thus placed at their 
disposal, but also from a sense of duty as sponsors of Science 
Abstracts, Others, however, are not so well informed, 
and for their benefit we may point out that a vast amount 
of tedious research may frequently be saved by consulting its 


Science 
Abstracts. 


pages when investigating matters relating to questions of 


design, working and organisation. Special attention is also 
given by the editorial staff to the capital outlay and working 
costa of exieting undertakings. 

Science Abstracts is not, like many periodicals, of 
purely ephemeral interest; its value increases at an 
increasing rate as time goes on. Already its seven fat 
volumes form а substantial addition to the library, 
and constitute a complete record of progress during the 
corresponding years. We can, from personal experience, 
vouch for its worth, and cordially recommend it to our 
readers. 


— 


Post Office Polarised Sounder B.— This sounder, 
which was illustrated on p. 756 of our last issue as made at 
the Peel Works of the G.E. Co, bas two sounding plates 
of different tones, between which the striker, actuatea by the 
armature, plays. А stroke on the left-hand plate corresponds toa 
“dot,” and ‘a stroke on the right-hand plate to a “dash” in the 
ordinary Morse alphabet. The instrament has an advantage for 
beginners, аз it can be read visually as well as by sound. The coils are 
wound to the vary high resistance of 4,500, per pair, and in the base 
of the instrument there is a non-inductive shunt coil wound to а 
resistance of 27,000 ohms. It is so sensitive that it can generally be 
used direct on the line without the intervention of a relay. This 


instrument is also being used on a central battery telegraph systém 


in London. 
D 
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LAMBTON COLLIERIES POWER DISTRI. 
BUTION SCHEME. 


‚ (Concluded from page 7 91.) 


Ir is uonecessary to deal at length with all the other proposals 
iu this precious document, as this would simply mean weari- 
some repetition. For example, in the Maudlin seam the motor 
is to answer all the same requirements as the foregoing, but 
at half the output; thus, instead of a 250-в.н.р. starting 
torque," the motor is to give 175. The capacity of 
the necessary transformer for this motor is specified as 
10 K v. A.! | 

In tLe Dorothea pit, the haulage motor is to exert a 
starting effort corresponding to 150 в.н.Р.” It ів to have 
a controller to give “a speed regulation from fall to one- 
third &;eed with an 80-в.н.р. torque for 3 consecutive 
minutes every 10 minrites, ua well as a speed regulation from 
full to half speed with a 20-B. H.P. torque for 3 minutes 
every 10 minutes, 5 minutes after the first speed 
regulation." 

The sbove motor will be tested for “ 6 hours at 70 Hr., 
and every 10 minutes a 140-B.H.P. overload will be put on 
for 15 seconds.“ A second test of 3 hours’ run at 90 B. H. P. 
will be taken, and every 10 minutes a 140-в.н.р. overload 
for 15 seconds will be put on. The temperature rise in the 
first teet is not to exceed 70° F., in an atmosphere where the 


ventilation is indifferent," and in the second test itis 


not to exceed 80? F. | 

The wording of the above might mean that the 140-в.н.р. 
overload was additional to the 70 and 90 B. H. P., but, 
judging from other portions of the specification, a 140-в.н.р. 
load, not overload, is meant. 

The test for the controller is to be for 10 hours under the 
conditions specified or equivalent, “by equivalent con- 
ditions it being understood that the value of— 

№ г / 8 dt 
will remain the same.” Why uot write “ the R.M.S, value of 
tbe current? The tests are to be made in the presence of the 
company's engineer, * who may aot in the above matter to 
snit his own good judgement.” We should hesitate very 
much to submit to such a clause as this. 

Pump.— For the Maudlin seam a two-crank single-acting 
pump is required, to run at 50 r.p.m., and to deliver 70 
gallons of water per minute at a head of 200 ft. This is to 
be worm-geared to a motor ruming at 1,000 r.p.m., and 
the efficiency, includiag both the worm gear and the pump, 
ів to be at least 70 per сеш. We hope that he may get 
this 70 per cent., but are very doubtful. | 

Ín connection with the pump are to be provided an her- 
metically enclosed switchbox “containing one gas-tight eet 
of fuser, 10 amperea 500 volts for medium pressures.” What 
* 500 volts for medium pressures ” means is quite beyond us. 

Dorothea Mine Haulage.— The haulage gear is to be 
ab:olutely identical with the one specified for the Herrington 
Hatton seam. ‘ Everything specified in one instance applies 
indiscriminately to the other.” Indiscriminately ! 

The motor is to be ideutical with the Maudlin seam motor ; 
nevertheless the respective output and capacities of the 
motor and controller ure to be 10 per cent. higher for the 
кате temperature rise, &, but “the maximum torque 
remaining 200 в H. P.“ 

How the output can be 10 per cent. higher and the maxi- 
mum B. H., torque, and speed, remain the same, is, at least, 
pozzitg. The author is surely » little at sea as to the 
practical application of Ohm's law, as he says, **the amount 
of resistance, s.e., number of ohms in the controller, is to 
rémain the same. Its capacity is to be somewhat greater as 
the maximum output has increased.” As the current is 
greater, the reeistance should be less for the same voltage 
variation, | 

Another haulage motor ів required which is to be of the 
Arnold uvwo-speed type to give namely, 250 and 125 
revolutions ut synchronism. “This speed variation being 
obtained by commutating the poles in the stator.” The 
starting torque “ is to be equal to 450 B.H.P. Time taken 
vo accelerate, 15 seconds every quarter of un hour." 


The conditions for this motor are expressed in the same 
ambiguous way as the others, torque and horse-power bei: g 
freely mixed up. 

It will be noticed that the speed given corresponds to 48 
stator poles, The maximum rope speed is 12 ft. per second, 
which is to be brought down to 8 ft. '*if possible and 
practicable” by comr.utating the poles of the motor. This 
obviously involves altering the stator poles to 32. 

A similar motor ів to develop 165 B H.P. fur six hours, 
and 250 B H,. during 60 seconds without inconvenience ” ; 
and is further “to develop a starting torque equal to 
400 B H.P. every 60 seconds twice in succession if necessary. 


The motor is not to fall out of step whilst developing any 


output up to 350 в.н.р. with but 90 per cent. of the full 
voltage. Here again we have the extraordinary condition 
that a motor is to be started up “ with 400 B H. p. torque 
twice ia succession (30 seconds interval); the time taken to 
accelerate being 15 seconds, This is t» take place every 
seven minats. | 

High Lift Turbine Pump.— In the D. and Lady Ann pit 
two high litt turbiue pumps are required, each to deal with 
100 gallons of water per minute against a theoretical head of 
580 ft. Тһе motors are to be run at 500 volts and to be 
euclosed, damp and gas proof. After having stood idle for a 
period of two weeks in a saturated atmosphere, temperature 
70° F., the motor is to stand 2,000 volts alternatiog without 
any fear of the insulation breaking down. With each motor 
is to be provided ** a metallic starting resistance of oil-cooled 
type with hermetic contacts” whatever this may mean. 

An ohmmeter is to be provided to test the insulation of tbe 
motors whether at work or standing. It ів not specifi d 
whether the 500-volt alternating current is to be used on the 
ohmmeter or what, but the ohmmeter stands a very good 
chance of getting burnt out; nor is it obvious how the 
insulation resistance of the motor can be determined when it 
is connected up to a circuit of which the insulation resis- 
tance may not be knowu accurately. Surely any test of this 


sort would vive the joint iusalation resistance of line, trans- 


former and everything else connected with the metallic 
circuit. The efficiency which these pumps will have at the 
end of 12 mouths is to be stated and guaranteed. Tuis is 
to be tested on site by means of an accurately-gauged mano- 
meter, the water being measured at the discharge. 

The efficiency of the pump and motor will be arrived at 
by “ап elementary calculation.” No calculus required this 
time! | i 

It is to be noted that the output of water is to be measured 
at the discharge, presumably at the end of the pipe line ; 
the efficiency of the motor and pump therefore is handi- 
capped by any leaks at the pipe joints. Yet for every 2 рег 
cent. that the efficienoy is found below the guarantee 
figure £200 will be knocked off the price for each pump.“ 

Express pumps are to be quoted as au alternative, each 


fitted with belt pulley 10 ft. in diameter and of sufficient 


inertia to ensure á regularity of ~ per revolution defined 


v max. — v min, 
by 4 (s 55 man), . The pumps are to be of Ger 
man make, namely, “either of the Ehrhardt & Sehmer, 
Bergmanos, or Klein Schapzlin types." No English maker 
need apply. 

Philadelphia Works.—Several motors are wanted here for 
the workshops, and do not call for much special comment. 
There is one rather curious feature, however, in connection 
with the punching machine motor. This is to be a 5-H.r. 


‘motor running at 750 r.p.m., provided with a starting 


resistance, the last contact of which “is to be left per- 
manently in circuit and to produce 10 per cent. slip at fall 
load. . . . A squirrel-cage motor is not suitable here.” As 
there are dizens of punching machines being driven by 
вдпісте]. cage motors, the meaning of the specification is not 
obvious. Perhaps, however, it is safe to put this down to 
the inexperience of the author with this class of work. 

We think we have now abstracted sufficient of this unique 
specification to enable our readers to form some idea as to 
its general trend. It is quite ebvious that whoever drew it 
up has had very little practical acquaintance with electrical 
transmission of power in collieries, and he appears to have a 
very hazy notion as to the meaning of technical terms. The 
only indications as to the authorship are the initials which 


— 


Vol. 56. No. 1,434, May 19, 1905.] 


THE ELECTRICAL REVIEW. | 797 


appear on some diagrams which accompany.the specification, 
but we should scaroely think that the gentleman we have in 
mind, whose initials correspond with these, would 

such a document, though the fact of Arnold La Tour motors 
and German pumps being specified would appear to poiot 
to this, We should imagine that very few English manu- 
facturers will be found to tender to the specification without 
considerable modification of its terms, and it seems a pity 
that so important a power scheme as that of the Lambton 
Collieries should have been handled in the inadequate and 
slipshod manner demonstrated by our quotations. The 
apecification might with advantage have been written in 
intelligible language, and British manufacturers ought cer- 
tainly to have had at least an equal chance with foreigners. 


AN ELECTRICAL REVIEW OF THE 
LOUISIANA PURCHASE EXPOSITION OF 1904. 


By R. BORLASE MATTHEWS, Wh. Ex., A. M. I. C. E. 


| (Concluded from page 677.) 


THE general appearance of the Tirrill automatic voltage regu- 
lator is indicated in fig. 10, and a diagram of the. connec- 
tions for an A. C. circuit is given in fig. 11. The rheostat 


shunt circuit is opened and closed by a differen- 


tially wound relay. The current for operating this relay 
is taken from the exciter bus-bars, and is controlled 
by the floating main contacts. The current for operating 
the direct current control magnet is also taken from the 
exciter bus-bars. The alternating current portion of the 
regulator consists of a magnet having a potential winding 
which is connected, by means of a potential transformer, to 


Fre. 10. 


the bus-bars or the circuit to be regulated, and it also has an 
adjustable compensating winding which is connected in 
series with the secondary of a current transformer inserted 
in the main circuit. The core of this magnet is attached to 
a pivoted lever carrying a counterweight, which is balanced 
by the attraction of the magnét. If a load is thrown on the 
generator the voltage will tend to fall, the alternating 
current magnet will weaken and destroy the balance of the 
core and lever, and cause the main contacts to close ; this in 
turn will close the relay contacts and entirely short-circuit 
the exciter field rheostat, thus increasing the exciter voltage 
until the original balance of the alternating-current magnet 
core and lever is restored, and the alternating-current voltage 
maintained at the required value. 


A feature which attracted the observer's attention on the 
generator which farnished exciting current for the 3,500 Kw. 
unit exhibited by the Allis-Chalmers- Bullock Co., was а 
brash oscillating device. The brushes are carried in the 
usnal ring rigging, and this seta in what at first glance 
appears to be the usual grooved bearing wheels,» Closer 


eceow»os. 
499g vc *, M 
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Fic. 11. 


observation, however, reveals the fact that when the exciter 
is in operation, these wheels are slowly revolved through the 
medium of a belted gear and oscillating clutches, and as they 
make a revolution they are forced along their axles by a 
cam until they have moved about 4 in., when springs return 
the wheels to their former places. This process is continually 
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MULTIPLE VOLTAGE BALANCER 


Fig. 12. 


repeated as the generator runs, thus preventing the brushes 
from wearing grooves in the commutator, keeping both 
brushes and commutator smooth, and freeing them from dust 
and dirt. It has also been found that the oscillating action 
of the brushes will wear down and remove causes of trouble 
from any part of the commutator. This eliminates several 
ordinary causes of sparking. | 

A good deal of attention is being paid to the motor 
driving of machine tools, The motor manufacturers 
are evolving more compact machines than they did 
formerly, which are especially suitable. for variable 
speed work. A special development, in .this direction 
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is the multivoltage control system, in which a multiple 
voltage balance is connected across the main circuit, as 
shown in the diagram, fig. 12, herewith. In this instance 
the armatures are in series across the 250-volt mains, the 
armatures being wound for 60, 80 and 110 volta respectively. 
Four leads are taken away to each machine motor, which 
can be connected across any pair, and accordingly run at a 
corresponding speed. 

O wing to the large extent of the grounds, a railway known 
as the Intramural was built for the convenience of the 
visitors. The rolling stock and auxiliary apparatus used on 
this railway served as a working exhibit. The main motors 
on the cars were operated on the G.E.C. multiple unit 
system, which is now well known in England. The brake 
equipments were of the Christensen straight air type, which 
is largely used in the United States. Not only is the air 
brake used in America because it gives safe, durable and 
reliable braking, resulting in a very good and a complete 
control of the car to which it is fitted, and leaving the 
driver more alert at the end of his day’s work, as he is not 


fatigued with the hard work of applying the hand brake, but 


also because it is more economical than a hand brake system, 
In many cases showing an economy of 10 to 15 per cent. 
At first thought it would not seem as if this would be the 
case, but upon carefully examining the practical operation, it 
will be seen that the economy of the air brake arises chiefly 
from the fact that the brake can be so quickly applied that 
the driver always leaves it in the off position except when 
actually required, so that the shoes are clear of the wheels ; 
whereas with the hand brake, especially in crowded traffic, 
the driver usually keeps the brake blocks just riding on the 
wheels in order that he may have the car more completely 
under control, and thus avoid collisions. Also, in starting, 
the hand brake is very often not fully released. Thus the 
extra current which would in case of the hand brake system 
be required to overcome the friction of the brake blocks, is 
saved, and of course is found greater than the same amount 
of power required to drive the independent motor-driven air 
compressor. 

The motor-driven sir compressor used with the brake 
system is a very compact piece of apparatus, the motor being 
mounted directly above the compressor, and driving the 
latter through a pinion and gear. The general appearance 
of this machine is shown in fig. 13. Tbe motor is eeries- 
wound, and specially designed for this work. It is started 


Fig. 13. 


and stopped by an automatic governor when the pressure in 
the main reservoir falls below or rises above certain predeter- 
mined maximum and minimum pressures, without intro- 
ducing any starting resistance into the circuit. 

The National Electric Co., of Milwaukee, who are the 
makers of the Cristensen air brake, exhibited a maltiple unit 
system for the operation of the air compressors. Such a 
system is essential if the multiple unit system of train con- 
trol is adopted, for if it were not adopted for the com- 
pressors as well as the main motors, the compressor on each 
motor-car would have to be large enough to handle the 


longest train ever likely to be put together. Two systems 
are used for the multiple control of the compressor motors 
one in which the standard automatic governor is used, and 
in which all the current required to drive all the compressors 
passes through a balance wire running the length of the 
train. As in many instances this is not advisable, a second 
system was devised in which a special automatic multiple 
unit governor is used in place of the ordinary governor. The 
connections of the governors are so arranged that each starts 
and stops the compressor on its own car, and at the same 
time all the governors on the train are so connected that 
any one of them starts and stops all the others, thereby 
indirectly starting and stopping all the compressors on the 
train. This latter system only necessitates one balance wire 
running through the train, which can be carried in the cable 
used for the leads from the master controller. The current 
passing through it will be very small, being only that 
required to energise the solenoids of the governors. 

As illustrating the advance in bigh-tension practice, 
nothing could be more striking than the exhibit of a million- 
volt, 25-cycle, 100-Kw. transformer, by the Purdue 
University School of Electrical Engineering. This 


Fia 14 


apparatus was shown in operation in the Exposition Grounds, 
late in the evenings, when the majority of the general public 
had departed and consequently the danger was reduced to a 
minimum. Unfortunately, the temporary building in which 
it was located was too small, and so a higher potential than 
500,000 volts could not be obtained without discharges 
taking place on to the roof and tank bolts in the vicinity. 
Apparatus of an equally high or higher pressure has been 
built before, but never of such large capacity, and at such a 
low frequency. The discharges are of a similar character to 
thoze produced by commercial high-tension transformers. 
A double overhead line a few hundred feet in length was 
erected in conjunction with this exhibit (see fig. 14) ; the 
conductors were carried on triple petticoat insulators, 
some 14 in. across, which were made for a 60,000-volt 
transmission line. These insulators were supported on 6 ft. 
lengths of insulating fibre piping. In parallel with this line 
a spark gap was connected, composed of two inclined 
vertical rods 1 in. in diameter, placed on movable stands 
and insulated in the same manner as overhead lines. 
Brilliant discharges, accompanied by а sbarp cracking 


report, took place when the rods were placed 2j to 4 fi. 


- 


apart. 


- 
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High-tension insulators have been greatly improved. 
Both glass and porcelain insulators are used for potentials 
up to 25,000 volte; up to 15,000 volts, glass is generally 
preferred. The diameters for pressures at or pelow 10,000 
volts are about 5 in.; 7 in. insulators are successfully used 
on voltages up to 25,000, and a 13-in. insulator is sufficient 
up to 40,000, while at 60,000 it is considered that a 
diameter not less than 14 in. should be adopted. Even 
larger sizes would be utilised if reliable insulators could be 
manufactured. Iron pins аге now coming into general use 
for the support of the larger insulators. 

Pending the completion of the new buildings of the 
National Bureau of Standards at Washington, the apparatus 
intended for use there was exhibited at the Exposition, and 
used by the International Jury of Awards for the Depart- 
ment of Electricity in ascertaining the merits of the appa- 
ratus and instruments submitted by the exhibitors, In this 
way facilities were at the jury’s command which are not 
usually available in connection with such expositions, and 
consequently the exhibitors were better pleased, as they 
knew the awards were based upon an exact investigation. 

A little dissatisfaction was expressed at so many of the 
awards going abroad, and alzo at some of the rules upon 
which the awards were based ; but, on the other hand, it is 
admitted that the juries acquitted themselves of their difficult 
task very creditably. 

A very important work carried out during the Exposition 
was that done by the Electric Railway Test Commission, 
appointed by the President cf the Exposition. A great deal 
of valuable testing- was done by this Commission under the 
supervision of trained men, with a view of solving some of the 
more important of the undetermined problems’ connected 
with electric railway work. A great deal of interest was 
taken in these testa, which were very carefully and energeti- 
cally carried out, and when the records are published, they 
n form an authoritative statement which will be of great 
value. 

As a feature which will for a long time keep alive the 
association of the St. Louis. Exposition, the International 
Electrical Congress of 1904 is foremost. A large amount of 
work was accomplished in a very concise and satisfactory 
шаппег, resulting in the collection of much information of 
great. value and high quality, which will greatly assist in the 
future development of electrical engineering. The reso- 
lations of the Chamber of Official Delegates, whose meeting 
coincided with that of the Congress, though seemingly dis- 
appointing in that no definite decisions were arrived at, hate 
undoubtedly by their suggestions to the various governments 
made the way clearer for a cloger international agreement in 
electrical matters in the future. 


а сааса + 


INSTITUTION OF ELECTRICAL ENGINEERS. 


UBE OF ELECTRIOAL ENERGY IN MINES AND 
ko COLLIERIES. 


By M. B. Moontam, M. I. E. B. 
„(Abstract of Paper read on March 28th, 1905, at Manchester.) 


Tum Parliamentary inquiry, for which the Special Departmental 
Committee commenced its sittings at the end of 1902, has done a 
very great deal in this country to clear away the prejudice which, 
to a certain extent, existed against the ure of electricity. 

One of the chief recommendations of the Committee is that good 
work should be ineisted upon in every case. It is, perhaps, not too 
much to say tbat in the past more harm or injury to the electrical 
industry, as applied to mines, has been done by the work being of 
an “indifferent " nature than from any other cause. No other 
source of power lends itself 10 fittingly as electricity to the needs of 
amine. The cables do not cause any inconvenience, the running 
and fixing cf them is simple, and the loss in conveying the current 
representing the power is very much less than by either of the old 
methods. Savings varying from 20 per cent. to 80 per cent., or 
even greater, have been made in cost of working, but actual or 
accurate figures are somewhat difficult to obtain. Electric haulage 
has doubled the output of the mines of one company, and, at the 
same time, has reduced the cost of traction from 4d. to id. per ton, 


and effected a total yearly saving equivalent to 30 per cent. on the 
outlay on the electrical plant, so that the latter paid for itself in a 
little over three years. Inan American mine, where mule haulage 
was used, the substitution of electric locomotives reduced the cost of 
traction from 5d. to less than 44 per ton, and effected an annual 
saving equal to 90 per cent. of the cost of the electrical installation. 
Such examples might bə multiplied indefinitely. There are 
namerous economies which are less easily reduced to definite 
figures than the fuel and labour items, but which are, nevertheless, 
of great importance in a comparison of electric with other forms of 
power transmission. 

As in all electrical installations for mines and collieries, we have 
to consider the system to be employed and the machinery and 
appliances necessary to do the required work. | 

It cau, perhaps, be said that direct current is the moat serviceable . 
for small installations, and where the current has not to be 
conveyed to any very great distance, and that alternating carrent, 
preferably three-phase, should be used where the installation 
is on a large scale, and it is required to convey the current 
to a considerable distance. Good work has been done by both 
systems. As motors can be, and are, constructed with cases 
entirely enclosed, and work satisfactorily, assuming, of course, they 
are properly rated, so as not to become too hot in working, there 
seems to be no reason for considering direct current as dangerous. 
It is not customary to construct direct current machinery for a 
higher z.M.r. than 500 to 600 volta, so that, to a certain extent, this 
limits the use of direct current for long distances owing to the losses 
in conducting cables. | 

A three-phase system permits of generating and conveying current 
to a long distance at a high voltage, by which means the cost of 
conductors is very materially reduced. By the use of transformers 
the voltage can be reduced to any required limit, or it can be con- 
verted into direct current for any special requirements. Three-phase 
motors can be used with every satisfaction upon all work where the 
load is constant and the speed constant, as in the oase of certain 
classes of pumping, &c., but for variable speed the conditions are 
rather difficult. A three-phase system cannot easily ba used for 
power combined with lighting, as the frequency most applicable for. 
power is not suitable for lighting; for traction also three-phase 
presents difficulties. Tsking all these pointe into consideration, a 
combination of direct and alternating current systems would seem to 
be the most advantegeous. d 

Possibly there is more chance of accident to the men employed 
through the use of inferior cables than by inefficient machinery. 
The cables now being made for use in mines are very greatly 
superior to what they were a few years ago. Armouring of steel 
tape or wire has been found more ratiefactory than lead-covered 
cable, and the galvanised wire seems to be preferred to the steel 
tape, as it allows of greater flexibility, and for shaft cables takes the 
weight of the cable ina better manner. Concentric cables have 
been much used in mines, but for continuous-current work two 
single cables are better. It is important that the cables in all cases 
should*have a thoroughly substantial insulation, suitable for the 
working conditions, and the sectional area of the cables should be 
well above the maximum requirements. Perhaps the best method 
for fixing shaft cables is a continuous grooved casing with cover 
from top to bottom, in which the cables are tight fitting. 

It is desirable as far as is permitted by the new rules, to earth the 
cables, or the armouring of them. 

For the electric lighting installation in a mine the use of tubular 
conduits for cables and damp-proof fixings and fittings is most 
desirable, and is being carried out at present in all well arranged 
systems. | 

Experience has shown the great desirability in all instances of 
having motors amply large for the work to be done. There is 
possibly no place in which machinery is so subject to undue strain 
or overloading as in a mine. 

Perhaps the most important application for which electricity: 
should be employed is that.of main winding. In this country there 
are comparatively few instances; it seems to have been left to our 
Continental friends to take the initiative. They have some very 
fine examples at work, amongst which the most important plante 
are those at Preussen II. Colliery, near Dortmund, Germany, and 
Grand Hornu Colliery, Belgium, both by the Allgemeine Elek- 
tricitüte Gesellschaft, and Zollern II. Colliery, Merklinde, Germany; 
the electrical machinery by Messrs. Siemens & Halske, Berlin. 

The electrical winding engine has now beén satisfactorily at work 
for more than 18 months at Pit No. 2 of the Harpener Mining Оо. at 
Dortmund. It is designed for winding 100 tons of coal per hour 
from a depth of 765 yards. 

The controller ie operated by a single lever, which is moved 
forward or backward to correspond with the direction of the 
winding drum, the distance to which it is moved in either direction 
controlling the speed at which the drum works. The controller 
proper is of a patent liquid-resistance type. 

The central station in which the whole of the energy for the 
Preuseen Mine is generated, is not far from the winding engine, and 
contains three steam-driven generators of 800 нр. each, with the 
very economical steam consumption of 12:5 lb. per indicated horse- 
power-hour. 

It has been found that the amount of steam per pit horse-power- 
hour in lifted coal is 33 Ib., a figure which is a strong advocate for 
this system. 

Grand Hornu Colliery, Belgium.—The power house contains two 
direct-connected, steam-driven three-phase generators, respectively 
of 2,000 x.v.a. and 4,000 k. v. A. at 1,100 volts, and with a frequency 


t 


of 23-5 periods per second. 


In each of the Shafts VII. and XII. the coal lifted per hour is 


65 tons from а depth of 3,300 ft. E 
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The winding cycle (for coal) is as follows :— 


Starting ... us T $i 15 secs. 
Norma! full speed en dis 78 „ 
Slowing ... m sax А 12 „ 
Changing 39 „ 
144 secs. 


Horse-power up to 935 н.р. at start, 475—580 н.р. during 
From Shaft IX. the coal lifted per hour is 56 tons, depth 


1,864 ft. 
Other services in these. mines, such ss pumping, ventilating, 
y, and absorb abont 


coal screening, &., are also worked electri 
1,000 E P. 

Zollern II. Culliery.— The generating plant consists of three 
triple- expansion horizontal engines, each driving a continuous cur- 
rent generator, producing 1,100 xw. at 525 volts. The electrical 
winding engine at present is winding from a depth of 984 ft., but 
it is intended eventual'y to work to a depth of 3,600 ft. "The 
engine raises about 40 loads per yet each load comprising 
approximately 15 tons. 

output of coal raised is about 3,200 tons per day. 

The wioding engine receives its energy throogb a motor- 
generator built on the Ilgner principle, by which the energy stored 
in a revolving fly-wheel provides the starting effort to accelerate 
the cage g engine. 

In this каше the Powell Duffryn Coal Co. have laid down an 
extensive electrical plant, and are winding by electricity, though 
on a smaller scale ; 19285 320 н.р. is employed for this purpose. 
Messrs Bolckow, Vaughan & Co. have also adopted electrical 
winding on a small scale, about 170 н.р. Both of these installations 
have been carried out by the Electrical Oo., Ltd. (the English 
representatives of the A. U. G.). 

Messrs. Ernest Scott & Mountain, of Newcastle-on-Tyne, have 
fitted up several windi»g gears in this country, though none of 
them can compare in size with any of the larger gears erected in 
Germany. | 

At the Heckmondwike Co fault or throw occurs 
about 3,000 ft. away from the pit-bottom. This .fault throws down 
the coal seam a vertical depth of 180 ft. below its original level. 
To win the coal-field on the dip-side of the fault it was necessary 
to drive either a large drift or zink a staple. If it had been decided 
to drive a drift, it would have been necessary to put down a power- 
ful baulage plant at least equal to the size of thé present winding 
plant. The driving of such a drift with a gradient of 1 in 6 would 
have involved 1,080 ft. of drifting, and the cost would bave been 
about £1,960. The sinking of the staple cost about £3 10s. per ft. 
for 180 ft., or a net saving of £1,360 against the crift scheme. It 
also took nine months leas time to win the coal by the staple than 
it would have dore by the drift. 

The shaft is 180 ft. deep, and, with the present arrangements, 
the winding gear is capable of raising from 150 to 200 tons per day 
of 10 hours. The winding drum is 3 ft. in diameter, and a wind is 
made in 40 to 45 seconds, equal to a speed of, say, 300 ft. per minute. 

‘The electric motor driving the drum is of the series- wound con- 
tinuous-current type capable of working up to 40 effective H.P. 
when running at a speed of 500 гр m. А powerful foot-brake is 
provided for the drum, ‘operated by a foot lever. As a further 
protection, this gear is fitted with an electric brake, which comes 
into operation as soon as the current is switched off,-and thereby 
sustains the load. An indicator is also fitted on the winding gear 
to show the position of the cage in the shaft. This winder is 
operated by means of a liquid controlling switch arranged for 
reversing and speed regulation. 

Tbe application next in importance is haulage in mines; there 
are quite a number of examples in this country, and of considerable 
ca ‚ some of which have been at work for several years. 

e have а very large number of important electrically-driven 
pumping plants in this country. 

Ram pumps are perhaps most in favour. The general design and 
construction bas been very greatly improved during recent years. 
They have been made to deal with a head of water up to 1,800 ft., 
and there are cases in which сео type of pump is in use working 
against even a greater prossure. 

Several very олсе forms of portable pumps have been intro- 
duced, which for use at the working faces or near by have proved 
very advantageous, 

Centrifugal pumps are also used very considerably. The quad- 
ruplex form of pump will easily work against a head of 250 ft., and 
one special advantage in this form of pump is that it can be coupled 
direct to the motor, dispensing with the necessity of intermediate 
gearing. 

There are one or two good examples of ventilation on а large 
scale in this country, but the writer has not been able to get 
definite with regard to them. At the Pelton Oolliery, 
Durham, a ‘‘Sirocco” fan, made by Messrs. Davidson & Oo., has 
been installed to replace two steam-driven “Guibal” fans. The 

“Sirocco” fan is driven by motors, and absorbs from 150 to 
160 в.н.р., removing approximately 250,000 cb. ft. of air per minute ; 
previously the two “ Guibal” fans in use removed something under 
200,000 cb. ft. of air and absorbed about 180 B.H.P. 

Coal-cutting by electricity is another of the more important 
applications. 

Loe total output from a seam of coal worked by опе of Messrs. 
Mavor & Coulson's coal-cutting machines in the 12 months of 1904, 

represents no less than 26,535 tons; no interruption to the 
seqularity of cutting five nighte per week was caused by the 
сыпе and the repair of the machine coat during 12 months 
un . 


TABLB l.—BouHmpuLB o» Some o» tHE Moer PROMINENT 
BnarrISH IWwSTALLATIONS Іх MiNMES. 


Name of mine. or gene System 
rating 
station. 

Bolckow, Vaughan. & Oo... | 1,300 | 3-pbase 
Powell Daffryn ... .. ; 5,600 is 
Bilverwood jos 1,200 - 
Hamsterley 140 i 
Calow (Staveley Coal and 

Iron Co.) £00 т 
Bond’s Main Do. do. 70 * 
Warsop Do. do. 800 5 
Ireland Do. do. 850 3 
Markham Do. do. 800 M 
Duddingston pame Mines = 890 Р 
Oxcroft ... 1,000 | e 
Oakbaok . и see 35 1, "000 e 
Glapwell .. sae 650 10 
Stanton Iron Works | FOO | " 
Tredegar Coal and Iron Co. | 600 | S 
Wigan Coal and Iron Co. 910 Ж 
Broughton and Plas Power | : 

Coal Co. ves . 1,030 ро 
Ocean Coal Со. ... ..| 800 | » 
South Durham Ocal Co.. 440 Ф 
Ashington Ооа] Co. — 250 | i 
Mickley Coal Co. .. D A8 | 1 
Weardale Steel, Coal and | 

Coke Oo. 85 700 РА 
Pochin Colliery, Tredegar | 

Co. | 250 | 3 phase 
ud Tryst and Bedwellty, | 

Tredegar Co. 1,050 Р 550 | | 

Oaroline Colliery, Benson 

and Sons m 140 D.C. 500 [ 


N 


TABLE II..—8CHBDULE OF SomE or тна Mosr PROMINENT 
CONTINENTAL INSTALLATIONS IN Muses. 


— — — o ———— • —äÜ2D —— 


l of 


Name of mine, or geng System 
ratin 
station. 
Preussen II. е: 2,400 | 3-phase 
Thyssen & Co., Bruch- 
usen ... .. |, 3,000 is 
Grand Hornu, Belgium 6,500 i, 
Baar- .u-Moselbergwerksges, 
Karlingen Р 9,000 . i 
Concordia Grube. Donners- | 
markhiitte Kattowitz 
(extension plant) 1,000 а 
Victor Rauxel in West- 
phalia 1,250 - 
Belbecker Bergwerks- 
verein 1,650 " 
Gewerk schaft Grat Moltke 2,000 1 
Gewerkschaft Consoli - 
dation 4, 000 si 
Eschweiler Bergwerks- 
verein, Rheinland. | 3,700 is 
Braunkohlengrube Marie 
Lovise, Oschersleben ... | 1,000 is 
Colonia Langendreer .. | 2,700 Е 
Bngeleburg 1,200 ís 
Maria Anna and Steinbank „1,000 » 
Centrum .. 1,500 is 
Hamburg and Franziska \ 
Mines Р 1,995 Е 
Wirn Minese  .. .. | 2,400 - 
Rheinpreussen Mines... | 1,000 а 
Zollverein Mines, = 795 { | 
Caternberg, Essen " 
Georg Marien Osnabruck | 
Mines ... Tn .. | 2,444 т 
Charlotte VOLO OON 
Czernits 706 - | 
Lena Gold Mining Oo., 150; 260 
St. Petersburg... Big 740 $i | апа 
10,000 | 
Schnabel ins Osten. | 2,250 ц 1,000 | 
Comp. des Mines, Ligny Con- 
les Aires sve iss 500 tinuous |500/550 
curre:.t |) 
Rock and coal drilling by electricity is aleo in vee, although to a 


certain extent it still’ basa a keen competitor in compressed air, but 
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it can be said that the electrical drill is considerably more con- 
venient as well as being more economical, 

Etectric traction has not been made as much use of in connection 
with mining in this country as might have been expected. This 
may be due to the necessity for using uninsulated conductors form- 
irg the trolley wires, against which there has been considerable 
prejudice, but by the investigations of the recent Parliamentary 
Committee and their recommendations, the probabilities are that 
electric traction below ground will come into mucù greater use. In 
America and in some foreien mines it is largely employed; thie ів 
possibly owirg to the fact that in many cases there are no pit sbafts, 
the main roads being drifts made in the side of hills, and therefore 
very convenient for the entrance of trains. · 

For electric traction, continuous current has been most generally 
used ; there are difficulties in the way of working with a three-phase 
system, and up to the present single-phase maobinery, althonch very 


suitable for traction work, can hardly be said to be sufficiently 


introduced £o warrant mining engineers adopting it. 

In а great measure this paper has been written with ial refer- 
ence to work in thie country, but it must rot be supposed that in 
our Colonies and other foreign countries, apart from the Continent, 
it has been overlooked. In South Africa there is possibly one of 
the flaeet electrical installations to he found in the world, i.e., at 
the De Beers and Kimberley mines. The De Beers mines are almost 
entirely worked electrically, and their installation is being con- 
tinually extended. In 1903 the generatiog station at these mines 
contained plant giving an output of 4,000 н.р.; the current being 
generated at 5,000 volts and distributed throughout the mines проп 
а thoroughly oe system. Apart from the various machinery 
in and about the mine, locomotives were employed for hauling the 
trains of trucks, and the whole installation can be cons dered to be 
of a very model type. There are otber mines in South America 
and in Australia which are equally up-to-date. 

Tbe writer has prepared some tables giving the names and outline 
particalars of the more prominent installations on the Continent 
and in this country, and hopes that the figures and particelars will 
prove of interest, | 


XISOUSSION, 


Mr. A. Н. GiBbix68 hoped the author would follow up the paper 
with another one giving more details. Some time ago he went down 
one of the deepest mines in Austria, and saw a motor driving a set 
of three-tbrow ram pumps, which bad been running several years 
with satisfactory resulte, and on which they bad never experienced 
& breakdown. 

Mr. PREROR thought the present generation of mining engireers 
would need a good deal of educating up to electrical work. Most 
of tbe failures were due to bad supervision, and a skilled man 
ought to be employed. At a meeting held in Manchester, it was 
agreed that a bigh pressure supply was safer than low pressure, on 
account of tbe employés thinking that if they touched a high 
pressure wire it would lead to fatal results, whereas they might 
touch a low pressare wire and escape with a shock. He 
considered that where men were always in а state of 
perspiration, any voltage would probably be fatal He 
thought the tendency now was to use bitumen cables, especially 
for low-pressure work. They were lighter and more easily handled, 
but for pressures above 500 volts he did not think them suitable. 
Lead-covered cables were used in some mines, but he did not think 
them advisable on account of the weight and the danger of mechanical 
injury to the lead sheathing, which would allow of dampness getting 
to the dielectric It was possible that a cable with paper dielec'ric 
and a coverirg of bitumen would be suitable. Rubber cable was 
nearly always used on coal-cutfers on account of its flexibility, bat 
it should be covered with a braiding of leather. Some colliery 
managers liked to have their cables haoging in the shaft, but this 
caused a great strain on them, and for this reason cleats were 
employed at intervals down the side of the shaft to support 
them. 

Mr. WILLIS remarked that one had to see a plant at work to 
fully appreciate the tremendous difficulties of this class of work. 
On the question of three-phase 4. 0. or D.C, supply for hauling gear, 
he thought p.c. was more suitable on account of frequent stopping 
nod starting. Centrifugal pumps were better and far simpler than 
reciprocating pumps; there were many running at 600 ft. head. 

Mr. СооРЕВ said that some time back he had fixed two 50 E. p. 
motors on a hauling gear in a colliery, which bad run very satis- 
factorily. The cables were run down the shaft ia duplicate, and 
supported by cleats. Open liquid starters would not do for a fiery 

it. 
i Mr. СовмАОК said that several уту saccessfal winding gesrs had 
been put in on the Continent. Difficulty was experienced io get- 
tiog manufacturers to guarantee the efficiency of bigh lift centri- 
fugal pumps for a period of years. 

Mr. Mountain taid there was an ircreseing desire on the part of 
colliery proprietors to take up the question of electrical driving, 
and be boped that before long figures would be available as to power 
costs, dc. The object of driving by electricity was economy. He 
thought that bitamen cable was very good, and was easily laid in 
the ground. Heavy strains were frequent on underground work, 
and they could not allow too much margin for future work. On the 
relative merits of centrifugal and ram pumps a great deal might 
have been said. Manufacturers did not give guarantees as to 
centrifugal pumps with the same readiness as with ram pumps. 
Another thing in favour of ram pumps was that they could be 
еачЙу taken apart, which was an advantage in taking them down 
a pit. 

A vote of thanks to the author brought the meeting to а close. 


" As to all these and other like matters, the Act was silent. 


LEGAL. 


Тнв Mayor, ALDBBWEN AND BuRGKSsES OF THE BOROUGH OP 
BwaNSEA v. THE NatiomaL TasLrPBONE Co., LTD. 


Ix the Chancery Divisior г? the High Court of Justice, on Thur-day> 
May 11th, Mr. Justice Воскгву delivered ! is reserved judgement 
in this case in favour of tbe Corporation. He said he was told this 
was the first case in which application had been made їо tbe Court. 
to construe or enforce the Telegraph Act of 1899 with reference to 
intercommunication between competing telephonic systems witbin 
the same ares. As the matter was one of considerable public 
importance, he reeerved his judgement with a view cf expressing as 
clearly as he was able the view he took of the Act, and the remedy 
available for ita enforcement. The question in this action arose 
under Sub-sec. 5 of Вес. 9, which was a sub-section in favour of tbe 
new licensee. That provided that: It the licence of an existirg 
company is, under the provisions of this section, extended in respect 
of any exchange area for a period of not less than eight years be, ond 
the ‘ime existing at the passing of this Act, the company shal’, at 
the request of any other licensee of the Postmaster General pro- 
viding public telephonic communication in the whole or any part 
of that exchange area, aud under such circumstances and on such 
terms and conditions as may within six months from the passing of 


. this Act be prescribed by an order of the Postmaster-General, 


made with the approval of the Treasury, afford all pro-er 
facilities for the transmission of telephonic messages between 
persons using the system of the company (sither in the 
whole or in part of the exchange area as the Postmaster-General 
шат prescribe) and persons using the system of euch other licensee, 
provided that the licensee so requiring intercommunication shall in 
any such case afford similar facilities.” 16 was obvious that if the 
right of intercommunication arose, many questions might present 
themselves as to the terms which might be fair as between the 
existing company and the new licensee. He might instance tbe 
following: First the question as to how the expense of connecting 
the two systems should be borne between the two companies; 
secondly, the question who was to do the work of making the con- 
nection ; and thirdly, whether, as between the two companies, the 
one ought to make to the other any and what payment for 
the advantages arising from the communication to their 
respective customers The one undertaking might be of 
extensive mileage, with a large number of exchanges, and 
tbe other might be of very small dimensiofis It was 
rot evident that iotercommunication would iu justice be given, 
without providing for a payment to be made by the one ын е 

they 


were provided for, 16 must be by the order of the Postmaster- 


‘General. The defendants argued that the Postwaster-General 


might have determined what were proper facilities, and that he 
ought to have done so, and further that inesmuch as he bad not 
done во, the Court had no authority to determine what wer. proper 
facilities, ard that the parties must agree amongs: themselves as to 
what they were, and failing agreement, the Act broke down. He 
did not accede to that argument, nor any part of it. Т 
Postmaster-General could by his order determine the citcametanc:s 
under wbicb, and the conditions upon wh cb, proper facilities sbould 
be afforded. But the Act did not remit it to hum to say what the 
proper facilities were, and the statutory right could not be aight 
to that which tha parties agreed. Toat was equivalent to sayi- g 
there was no statutory rigbt, for ei'her party cculd in that case 
defeat the f atute by refusing to agree Witbin six months the 
Postmaster-General did make the order within the Act of 
Parliament. Its effect for any purposes relevant to tho 
matter before him was tbat by Article 1 it was pro- 
vided that the new licensee must have a certain number of 
subscribers bt fore be could demand intercommanication. The ariicle 
provided for certain terminal charges which might be made by 
the old and the new licensee respectively, and by Article 5 the 
new licensee who requested facilities should satisfy the Postmaster- 
General that he bad complied with Article 1. The order did not 
deal with any of the questions which required determination as 
between the two undertakings. The proper facilities mentioned in 
Sub-iec. 5 were facilities for the transmission of telephonic messages 
between the customers using the one system and the customers using 
the other, and those, he thought, must be proper facilities for using 
all the several component parts of the system, as were in a proper 
course of business appropriate for the transmission of the message. 
If intercommunication were established, then tbe customer of com- 
pany A was to be given proprr facilities for using all those parts of 
the 8) stem of company B which were appropriate for the purpose of 
communicating telephonically with a customer of compspy B. 
Passing to the facta of the present case, his Lordship said the 
relevant facts were, that the defendants had, before Sep em ber, 
1902, established a system of public telephonic: communication in 
the S«ansca area, and that in September, 1902, the Postms:ter- 
General granted а new licence to the plaintiffs over the sane 
ares At the tame time tbe Postmaster- General granted 
the defendante an extension of their then existing licenoe 
for a period such as to call Seo. 3 Sab.-sec 5 into operation. 
Ia November, 1903, the plaintiff: bad established and then opened 


` their system. On January 4th, 1904, they made a request for inter- 


communication They had at that time the number of dubsori ders 
required to satisfy Article 1 of the Order of the Postmaster- 
General Before February 200, 1904, they had within Article 5 
of tbe Postmaster-General's. Order satisfied him as to> that 
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fact, and the defendants were informed by the Postmaster- 
General he was so satisfied. That the Corporation had the 
requisite number of subcribers was not now in dispute. 
The defendants raised various contentions. He was satisfied, as 
Mr. Gaine said in the box, that the defendants desired to raise 
every objection which could be legitimately put forward to prevent 
the plaintiffs obtaining the communication they had a right to 
request and requested under the Act. The defendants had received 
the benefit of the extension of their licence, but intended to put 
every obstacle—they said legitimate obstacle—in the way to 
prevent the resulting benefit to the new licensee of obtaining inter- 
communication. With one exception these objections were not 
relied on now. The remaining contention was that upon which 
arose the whole question he had to decide. That contention was as 
follows :—The defendants had a central exchange at Swansea, and 
11 or 12 subsidiary exchanges. After some variations from time to 
time, the defendants required that the plaintiffs should provide 
janction circuits to directly connect the plaintiffs’ exchange at 
Swansea with the defendants’ exchange at Swansea, and 
with each of nine of the defendants’ subsidiary exchanges 
in different parts of the area, and junction circuite to connect 
the two Mumbles and Morriston exchanges. The defendants 
said there must be duplicate junction or trunk lines from Swansea, 
that was from the plaintiffs’ exchange, to each of the same 
subsidiary exchanges; in other words, tbat every line running 
from Swansea to a subsidiary exchange must be duplicated 
by running another junction or trunk line from Swansea to the same 
point. He failed to find any justification in the Act of Parliament 


or founded upon reason or good sense for that contention; on the 


contrary, it seemed to bim to be directly in contravention of that 
which the Act of 1899 intended to secare. The object was not to 
duplicate the systems so that each of the two undertakings should 
have junctions or trunk lines running all over the exchange in that 
area, but that the customers of each company should use the trunk 
line of the other company running to the customer of the 
other company whom he wished to address. The defendants’ 
contention was extravagant and directly in destruction of that 
which the Act intended to give. But further, the defendante said 
their junctions or trunk lines were now fully occupied; but that was 
only so in the busiest hours of the day. Tae defendants were bound 
to give every intending customer within the area intercommunica- 
tion on proper terms. Their undertaking was one which, from its 
nature, required extension by ircrease in the trunk line as traffic 
developed. The Act nowhere contemplated that the new 
licensee should, to the extent of any deficiency in the system 
of the existing company to meet the new traffic, increase 
for the existing company the capacity of the system of 
the existing company. Moreover, the defendants’ lines 
were not congested in the sense that they could not beara heavier 


load at time other than the busiest hours of the day. 85 percent. . 


of the plaintiffs’ traffic was in Swansea, and the junction between 
the two Swansea exchanges would at once give the means of dealing 
with these without raising any question of traffic lines being con- 
gested. In the events which had happened, the defendants’ 
customers were entitled as much as the plaintiffs’ to the benefit of 
intercommunication. Every convereation which took place by way 
of intercommunication was a converration to which a customer of the 
defendants was as necessarily a part and of which he had the benefit. 
The defendants refused to connect, and the writ was issued. The 
question for determination was whether the defendants had refused 
to afford proper facilities; in his opinion, they һай. He did not 
propose to order the defendants to give facilities in any definite or 
exhaustive form, but he would indicate what he thought at least 
ought to be done; and if they did not do that, with or without some 
such modification as the nature of their business required, he should 
bave the means of enforcing the order. The details must be left to 
those who had the conduct of the undertaking. The question 
between the parties was not whether intercommunication 
ought to be given, but how it should be given. The 
order he proposed to make would not involve that the 
Court should intervene to enforce the continuous doing of 
a succession of acts. The order would enforce the establishment of 
interoommudication. The Court might safely leave it to the 
Postmaster-General to ensure that the obligations of the service 
would be observed after the intercommanication had been estab- 
lished. The judgement be pronounced was as follows :— He declared 
that under Sec. 3 Sab.-sec. 5 of the Telegraph Act, 1899, and the 
order, and in the events that had bappened the plaintiffs were 
entitled to be afforded by the defendants all proper facilities for 
restricted intercommunication within the order between persons 
using the defendante’ system and persons using the plaintiffs’ 
system ; and he declared the defendants had improperly refused to 
give such proper facilities. There would be an order that the 
defendants do give such proper facilities, and there would be liberty 
toapply. The defendants must pay the costs of the action. Under 
the liberty reserved either party could apply to the Court, and if 
the defendants were. really under any difficulty asto the connections 
they ought to make, or the facilities they ought to give, they could 
refer to the Court and not leave the matter to be determined by a 
motion for sequestration. Asat present advised, he thought the 
junction circuits at the three places he had mentioned (Swansea, 
Mumbles and Morriston), and facilities for using them would be, for 
the present at any rate, a compliance with the order, and experience 
would best show whether anything and what further was required. 

Mr. Автвову said that after the very careful and detailed judge- 
ment, the defendants wonld like to have the opportunity of carefully 
considering ít in order to see how they could carry it out if they 
were so advised, aud also of considering whether they would take 
the matter further, He asked his Lordship to give defendants a 
few days’ time in which to consider the Judgement. 


Mr. Всокмлвтев said that his learned friend's application was 
not unrea*onable in the circumstances. . 

After some further discussion, it was arranged that there should 
be a stay of execation for 14 days. 


WaxpswortH Вовооон CounNorL v. Lonpon UNITED 
Tramways Co. И 


Brronn Mr. Justice Warrington on 12th inst., Mr. Rowden, K.O., 
applied for- directions and facilities for disposing of the action of 
the Mayor and Oouncillors of Wandsworth v. the London United 
Tramways, Ltd. There was a serious question on the construction 
of the London Tramways Acts as to their power to take up roads 
for the purposes of their tramways. 

The hearing was fixed for Baturday, 20th inst. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Price Lists. 

We have read with interest the article on price lists in a 
recent number of your publication, and the suggestions 
made in that article are well worthy of careful consideration 
by all the electrical and engineering manufacturers. 

We have been working on a scheme which, we think, will 


lessen the cost of catalogues to manufacturers, and at the 


same time place them in a more convenient and permanent 
form in the hands of the largest buyers. Most lists are 
printed in a quarto size, &nd our scheme was to reproduce 
these photographically in a smaller size, вау, 5} in. x 4} in. 
This size would considerably lessen the cost, and still leave the 
type perfectly legible; and even if the original catalogue 
were not exactly quarto in size, it could be made to fit to the 
size given above. Our scheme was to bind each manufac- 
turer’s catalogue in a special volume with its own index. 
All the Jeading representative firms in the electrical and 
engineering trades would have their catalognes reproduced 
in this uniform size and style, and the whole series of 
volumes could be put in a hanging wooden bookshelf, and 
delivered to a selected list of large buyers. By this means 
buyers would have a library of catalogues permanently before 
them on their walls. They would be handy for reference 
and uniform in size, and if any manufacturer wished to issue 
a fresh volame, the new edition could be sent out without 
oe with the other volumes already delivered to the 
uyers. 

The scheme has not yet matured, but we should be glad to 
receive any suggestions for its working out. 


Hazell, Watson & Viney, Ltd , 
W. HowaARD HAazELL, Director. 
London, W.C., 
May 10th, 1905. 


Boller Rating. 


The reply to the question of *' Calories II." in your issue 
of May 12th is that nostandard of boiler rating is generally 
adopted. The rating of water-tube boilers, for central 
station work, is found to vary anywhere between 8 lb, and 
5 lb. of water evaporated per sq. ft. of heating surface per 
hour, the variation being accounted for by difference of 
conditions as to draught, quality of coal, ratio of grate area 
to heating surface, &c. As “Calories II.“ mentions, this 
question of © rating has an important bearing on the stated 


‘price per Kw. of a generating station; and, as r 


working, а boiler worked continuously at the 5 lb. per sq. ft 
rate, which can be done under conditions ordinarily obtain- 
able in practice, will require more frequent inspection and 
repair, and will have a shorter life, than if worked at the 
3 lb. per aq. ft. rate. The most suitable rate of working 
will depend upon the local circumstances, but it is usually 
nearer the lesser figure. е 


Tramways Power Station, Sheffield, 
May 18th, 1905. 


W. N. Y. King. А 
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Gas Engines and Storage Batteries. 

This question, dealt with in your “ Notes” of the current 
issue, opens a new field for enterprise in the future, and to 
it we must look for the solution of the electric lighting of 
amall towns where the revenue and profits are small. - Nearly 
all that has been written about producer gas plants only 
amounts to a repetition of the subject matter of makers’ 
catalogues, Not a word is said about the difficulty of 
governing the engines ‘at light loads, due to the richness 
of the gases, &c. | 

Some real information is badly wanted of the experience 
of the engineers who have been working such installations, 
preferably electric light central stations. 

L. 8. D. 


New Regulations for Electricity in Mines. 


With reference to the letter of Idris” we beg to state 
that, since the publication of the Act, we have been making 
an earth registering instrument for use in coal mines, which 
we have been supplying to various collieries in the Midlands. 

We shall be pleased to give particulars of the same to 
anyone in need of such.an instrument. 

The Walsall Electrical Co., Ltd. 

Walsall, May 16/7, 1905. | 


Lightning Conductors. 


Some little while ago, in this town, I had the opportunity 
of examining damage done to a house which was unprotected. 
There was, however, a water service pipe to a cistern in the 
roof, which practically answered the purpose of & conductor ; 
and it was particularly noticed at the time that only where 
there was a bend in the pipe had damage been done to the 
adjacent walls, in each case showing the discharge tended to 
keep going in a straight line. It is quite evident that had 
this pipe been straight throughout its length this damage 
would not; have occurred. 

This would bear out the resulta of experiments I made 
юше 10 or 11 years ago with high frequency discharges. 

Would .it not be well, when fixing lightning conductors, 
to abstain, in lolo, from bends, corners, &c., as a lightning 
conductor with them would tend to be of more danger to 
the house than service ? | 


David Smith. 
Tunbridge Wells, May 17th, 1905. 


BRIGHTON MUNICIPAL TELEPHONES. 


Tum Brighton Town Council having made an application for sanction 
to borrow a sum of £27,210, of which £11,617 was for telephone 
the Looal Government Board appointed an inspector— 

т. Н. Ross Hooper, M.A., M. Inst. C. B.—to inquire into the matter. 
The inqniry took place in the Brighton Council Chamber on the 
lith and 12th inst. The ratepayers took a great deal of interest in 
the inquiry, bat judging from local press reports, the telephone 
section received the greatest amount of attention. | 
The Town Clerk, in supporting the application, gave statistics as 
to the area, the indebtedness, and the rateable value of the borough. 

loans amounted to £469,462, and telephones to £44,540 
11s. 9d., with £4,666 sanctioned, but not borrowed. 

The Inspector: That gives you a total of £49,000 sanctioned for 
telephones. Is that 80? 

The Town Olerk: The total loans sanctioned amount to £46,000, 
but there is in addition the cost of raising stock. He said it 
seemed only necessary for him to point out that in 1901 the Cor- 
poration obtained a licence from the Poatmaster-General authorising 
them to carry on a telephone exchange business in Brighton and the 
adjoining district. The Corporation prepared a scheme for in- 
stalling a 2,080-line exchange with 600 ispare lines. This was sub- 
mitted to the Local Government Board, and in two separate 
sanctions the autbority was gives to the Corporation to spend the 
sum of £46,666. Now, the capital expended up to March 31st last 
was £49,753 7e. 9d., including £2,867 19s. 9d. retention money on 
contracts, which had not yet been paid. Of thissum of £49,753 
78. 9d., the sum of £44,573 13s. 11d. had been spent on account of 
the sanction of £46,666, and £5,179 13s. 10d. had been spent in 
excess of the estimates upon which such sanctions were leased. О! 
course, this suní was spent without the authority of the Local 
Government Board. That was frankly admitted. The work was 
done as the emergency arose. The sanction of the Local Govern- 
ment Board ought, of course, to have been obtained, but the con- 
ditions under which the work was carried out did not admit of this 
being done, and the Corporation now applied for the permission of 
the Board to raise the loan for discharging that liability. _ 

Replying to the inspector, Mr. Talbot said that the total excess 
expenditure, as already stated, was £5,179, and the amount of 


room at Rottingdean and another at Portslade. 


future expenditure which the Local Government Board was now 
asked to sanction was £6,365. 

The Inspector: Of course you will have to put in evidence now 
that these works have not been commenced at all. Are they com- 
menced or not? | 

The Town Clerk: They are commenced. 
` The Inspector: They are commenced? Therefore they cannot go 
under estimated expenditure. 

The Town Olerk replied that they had been commenocd since the 
end of the financial year, March 31st. _ 

The Inspector observed that he would examine the engineer on 
the pointe 

Continuing, the Town Clerk said that there was still unspent on 
the loan of £46,666 already sanctioned a sum of £2,092 6s. Id. 
This sum was required for the execution of those works in respect 
of which the loan was sanctioned. It was estimated by the 
manager that that sum would be sufficient to complete that part of 
the 2,080 line exchange which was at present unfinished. | 

The number of completed lines constructed was 1,725, and the 
number of "spares" constructed was 1,329, that was to say, 600 
originally estimated for, and 729 additional, which had been pro- 
vided in order to meet future requirements. The balance un- 
expended of the original loans, together with stock in hand, was 
ample to admit of the completion of the 2,080-line exchange. 

Bome of the works were to be carried out in the borough of Hove 
as in the case of some of the previous expenditure. 

The Inspector: The original exchange for the scheme which was 
proposed to the Local Government Board was for 2,080 subscribers. 

he switchboard was built for that number under the present 


gf oar 
he Town Clerk: There.is further accommodation. 

The Inspector: Yes, for extension, but it is equipped for 2,080 
subscribers. It remains at that number to-day. There is no inten- 
tion to increase the capacity of that switchboard under the present 
application. | 

The Town Clerk assented. 

The Inspector: Bo that we have, therefore, the two loans origin- 
ally sanctioned amounting to £46,668, and now the present applica- 
tion of £11,617, for 2,080 subscribers. For I take it that the 
switchboard cannot accommodate more than is arranged for. What- 
ever lines or extensions or spares you may have your actual number 
of subscribers cannot exceed the capacity of the switchboard. Is 
that the case or not? 

Mr. Bennett: That is scarcely the case.—Pressed as to any addi- 
tions to the original scheme which had been made, he said the only 
difference he could call to mind was the opening of a new switch 
That was the only 
material or important variation. 

The Inspector: There is none at Rottingdean ? 

Mr. Bennett: No, that junction is not completed. 

The Inspector: And for what number is the sub-exchange open : 
in Portalade ? | 

Mr. Bennett: The switch room is equipped for 50 lines and six 
janction lines.—Replying to further questions, he said the Brighton 
exchange was equipped for 2,088 subscribers and 48 junctions; 
Shoreham, 30 subscribers and six junctions; Steyning, 30 sub- 
scribers and six junctions; Hurstpierpoint, 30 subscribers and six 
junctions; Portslade, 50 subscribers and six junotions; Burgess 
Hill, 90 subscribers and six junctions. The exchange at Burgess 
Hill, he added, bad proved so successful that the original switch- 
board had had to be increased, the original provision being for only 
30 subscribers. | 

The Inspector: That was not, perhaps, in the original scheme at 
all. We'll have particulars of that afterwards. But the point, so 
far as I understand it, Mr. Bennett, is that the original scheme pro- 
vided for 2,000 complete subscribers. The scheme as it stands 
to-day provides for 2,318 complete subscribers. Is that right or 
not? 

Mr. Bennett: That is correct. | 

. The Inspector: Very good. Then we have got to consider on 
the basis of 2,318 subscribers the expenditure to date and the 
amount which is now applied for. That makes it roughly a total of 
£62,000 for 2,300 subscribers, as against the original proposals of 
£45,000 for 2,000 subscribers. | н 
` Replying to further questions from the Inspector, Mr. Bennett 
said the provided amounted to 1,329, and they were going to 
add 312 spares in one direction and 312 in another, and а small 
cable of 120, to meet anticipated orders—that was, in certain 
directions. Mr. Bennett went on to explain that the provision of 
the original spares was dictated by other circumstances besides the 
necessity of meeting orders ; it was mixed up with the question of 


wood paving. 


The 8 for the Town Olerk was Mr. Verrall, a resident, 
who considered competition was essential for the protection of sub- 
scribers; he would rather subscribe to the two systems than go back 
to the conditions which prevailed when there was only one system 
in the borough, bat as a ratepayer he held that there must be under 
no circumstances a charge upon the rates. This witness was asked 
by the ins rif he was aware of the number of towns in England 
which had their telephone systems, and supplied the answer, “They 
are four—Hall, Swansea, Portsmonth and Brighton." He asked 
further: Have you any experience of other towns which have not 
got municipal telephones, as to the efficiency of their telephone 
service? To which the witness replied: I am speaking entirely of 
Brighton, and of #6 enormous ibenefit we have had since com- 
petition began. 

The opposition to the application was led by Mr. E. Elvy Robb, 
who asked this witness: Are you aware that in Tunbridge Wells 
since the sale of the telephone undertaking the rates have been 
reduced by 4d. in the £, and the town bas flourished exceedingly ? 
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Mr. Verrall: I may have seen it stated so. 

Farther questions elicited from Mr. Verrall the statement that 
he was strongly of opinion that the telephone system should be 
self-supporting. 

Alderman Carden, who was intimately connected with the tele- 
phone undertaking, was examined at length. He considered that 
the loan was absolutely essential if proper facilities were to be 
afforded, and expressed himself satisfied with their prospects under 
the Postmaster-General's purchase agreement, upon which the 
Inspector remarked that nobody could say now what the Post- 
master-General would do in 1911, You can only put it as your 
hope that it may be so.” The inspector was anxious to learn 
whether at the start any question wasraised as to what the ultimate 
cost would be in which the Corporation were likely to be involved, 
and elicited that it was clear the system was one which would 
necessarily require an increasing capital, but that there was no idea 
of what the ultimate cost would be. Asked by the inspector: — 

Are you ready to admit that there must be a very considerable 
capital expenditure ?—The Witness replied: If we decided to go 
on till 1924. If we decided to sell to the National next year, or if 
we decided to sell to the Post Office next year, there would not be 
any. 

It was elicited in crose-examination by Mr. Robb and Mr. Watts 
that of the 2,318 lines mentioned by the Inspector, about 25 per 
cent. consisted of extensions and private lines, and it was suggested 
that it was not fair to вау that the original estimate bad been carried 
out when some of the lines were only short extensions, costing about 
£5 each, and the estimate was for 2,000 lines, costing £18 10s. each. 
Alderman Oarden expressed the opinion that “it is the most suc- 
cessful business we have ever taken up," and was reminded by Mr. 
Robb that last year it cost the ratepayers some £18,000. 

Alderman Carden: They will get £18,000 back for it. 

The Inspector: We must confine ourselves to facts. 

Alderman Carden: That is an absolute fact. | 

The Inspector: No, Sir, you cannot state it as a fact; it may be 
your opinion. | 

Alderman Carden spparently holds the view that an appropria- 
tion towards sinking fand is equivalent to an allowance for depre- 
ciation, and stated that if, on the production of the year’s balance- 
sheet, there was fonnd to be a loss, he would be the first to suggest 
that the rentals should be raised. In re-examination by the Town 
Clerk, Alderman Varden said it was not fair to describe the expense 
of the undertaking ав а loss. It represented interest on borrowed 

"money, and instalments on repayment of debt, and it was impossible 
to meet these charges except out of the ra'es if they were earning 
no revenue, 

Mr. Bennett, the consulting telephone engineer of the Corpora- 
tion, was the next witness. In answer to the Town Clerk, he said 
that, in his view, the Brighton Corporation system was the best in 
the kingdom without any exception whatever, whether regarded 
from the points of view of clearness of speaking, silence on the 

„lines, privacy of conversation, or certainty and continuity of service. 
T par it combined all the good features of telephony and avoided 

e evils. 

Mr. Bennett's evidence was directed to show that the cost of the 
scheme under the two loans was £52,811. In Brighton there was 
& considerable amount of wood paving, and it had been thovght 
advisable to put in more ducts than at Portsmouth. He strongly 
contended that it was necessary to take credit for the large number 
of extra spare wires which the policy of the Telephone Committee had 
caused to be laid—729, which he valued at some £5,832. This, he 
pointed cut, would reduce the actual cost of the installation to 
£46,979 5з. On the subject of depreciation, Mr. Bennett said that if a 
subject had before it a lite of 36 years, and the cost of the subject was 
repayable in any shorter term—say, 25 years, it was an excessive 

recaution to add any depreciation fund to the sinking fund. 
ter, he thought it a proper thing to provide a certain reserve 
fund, which would be ready in case of any drastic change. 
` The Inspector: When you made that allowance of 24 per cent. 
for depreciation were you not aware that the Local Government 
Board were granting loans for municipal telephones for a period of 
. 25 years! limit ? 

Mr. Bennett was understood to ғау that he could not charge his 
memory as to that. 

The Inspector: How did you calculate the sinking fund ?—I 
adopted 25 years. 

And on that principle you still recommend there should be 24 per 
cent. for depreciation ?— Yes. 

ч The Inspector: Do you expect any development in Hove?—I 
ope во. 

Having regard to that fact, would it be advisable or net to lay 
ducts sufficient for what you anticipate ? In telephony you bave to 
look a little further ahead than to-morrow; the work of digging 
up streets is vary expensive ?—Certainly. 

You anticipate considerable development in Hove, and yet you 
are laying no spare ducts ?—Mr. Bennett replied that that was so, 
but explained that when the development came it might happen 
that the ducts might not be found in the best possible position ; that 
an adjacent street would be better for the new ducts. Therefore it 
was not altogether a question of openirg up streets. 

The Inspector: Have you many apare ducts in Hove at the 
present time ?—One spare duct. 

The Inspector went into the figures and came to the conclusion 
ае the cost of telephones in Brighton was £29 103. per line 

ау. 

Mr. Bennett said he did not think it fair to include the payment 
of the сап which took place last year, before the money had been 


The : You knew well in the original 
estimates would have io 85 шак. бы the 


i 


Government Board did not allow interest acoruing from loans to be 
charged to capital account ? б 

Mr. Stevens, borough accountant, said that could not be taken as 
capital expenditure; it was a liability that would have to bs met 
out of the revenues of the undertaking. 

The matter was deferred until Mr. Stevens gave hie evidence. 

The Inspector (to Mr. Bennett): The telephone undertaking is 
one that has been liable to many changes durirg the last ten years, 
and what was in use ten years ago is out of date to-day. Is it 
reasonable to assume that in the next ten years there will be no 
further improvement ? 

Mr. Bennett replied in the affirmative, saying that they had 
attained a standard of proficiency which had taken them since 
1879 to attain. Telephony was in a position of stability. 

The Inspector drew attention to the improvements in instru- 
ments, observing that one now under consideration was a very 
drastic one. 

Mr. Robb's cross-examination of thie witness was apparently 
designed to show that he had not designed and constructed any 
large and up-to-date system of telephone exchange. Guernsey was. 
merely a " glorified village system." | 

Questions regarding extensions and ''spares" led the inspector 
to emphasise the necessity of having a percentage of spares, and to 
point out that they could not be regarded as assets, for a system 
could not be run without them. 

Some amusement was caused by Mr. Bennett handing the 
Inspector one of his pamphlets on the question of extensions, re- 
marking that it was an important point, and one that was within 
the limits of understanding. 

He vould not indicate any company in America providing as 
little as 23 per cent. for depreciation. 

Replying to further questions, Mr. Bennett said there were 
several switohboards in the country working now that were put in 
12 years sgo. He regarded 24 per cent. as adequate allowance for 
wear and tear and antiquation. He expressed disapproval of the 
common battery system, and said that the Post Office system would 
be immensely improved by its abandonment. Не admitted that in 
the Brighton Oorporation system the operator had to restore one of 
the indicators, but he had since improved on this method. The 
present loan did not provide for tbat alteration, because it had not 
yet been formally approved. The cost of the alteration would be 
very slight. 

Mr. D. J. Barnes, manager of the telephone system, was the next 
witness. His evidence was concerned with the estimates and the 
expenditures. 

A*ked whether the original estimate of £45,000 would bave been 
nearer the mark had it been 50 per cent. more, Mr. Barnes said the 


original expenditure was for 2,000 lines. 


The Inspector: Yes; but you won't get 2,000 subscribers for 
£45,000. You will only get 2,300 for £62,000. 

Mr. Barnes thought £20,000 more would be required in the near 
future. 

Replying to further questions, Mr. Barnes said the Corporation 
went to Steyning as part of the original scheme. 

The Inspector: Without a subscriber? What would it cost? 
£1,000 or so? Some considerable sum, at any rate. You went out 
there on chance? Is that business? "Would you with your own 
money run a line to Steyning at £1,000, with the result that after 
18 months’ working you had one subscriber? I am putting you 
this question pretty straight. It ie rather a serious question with 
regard to the exoess of expenditure over the original estimate. 

Mr. Barnes: We have call offices. 

The Inspector: Never mind the call offices. What is tbe total 
rental you receive ? | 

Mr. Barnes: £5. 

The Inspector: Hardly successful, is it ? 

The Town Clerk observed that the Steyning exchange bad only 
been open six months—not 18 months. 

The Inspector: Whether it is 18 or 6 months, people who wanted 
to join would have joined by now. 

Replying to the Town Clerk, witness said the average earning of 
cach instrument was £3 15s. 309d. ; average expense, £2 3s. 99d. ; 
average gross profit, £1 11s. 5139d.; average loan charges, 
£1 6s. 10°07d.; average net profit, 4e. 7 069d. The number of calls 
per subscriber was 5°76. There were 1,053 subscribers at £5 10e. ; 
175 at £3 10s. ; 14 at £4 4».; 16 at £3. There were 96 public tele- 
phones; 11 service telephones; 300 exchange extension telephones ; 
and 155 private telephones, The average number of orders received 
was 10 per week. The public telephones brought £7 in each per week. 

Mr. Btevens, the borough accountant, gave evidence regarding 
the accounts, and the Town Clerk intimated that with his evidence 
the case for the Coporation was closed. 

The Inepector, however, desired to hear Mr. Lintott, the present 
chairman cf the committee. | 

Mr. Lintott’s evidence was mainly directed to show that he bad 
no special knowledge cf the business, and that his committee bad 
not considered the effect of the agreement between the Post Office 
and the National Co. 

The opposition was opened by Mr. Robb calling & witness, who 
handed in a petition containing the names of 2,904 ratepayers, 
representing a rateable value of £108,912, praying the Local 
Government Board поб to grant tbe loan. This witness was suc- 
ceeded by Mr. White, a hotel proprietor at Hóve, who amused 
everyone vastly by the dry, sententious wit of some of his replies 
to his interrogators, and declined to believe that any extension 
of the scheme was essential to the interests of the ratepayers. 
ее was no necessity, he thought, to carry the system further into 

ove. . 

" If this were your own business," inquired Mr. Robb, “ would you 
regard it with the same glowing terms as Mr. Oarden ? " 
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Sir,” replied the Witness, solemnly, I should at once consult 
my solicitor, and call my creditors together !” 

Mr. Herbert Laws Webb was the expert witness called for the 
opposition. His evidence was directed to show the unreliability of 
Mr. Bennett's estimates and the improper technical features of Mr. 
Bennett's engineering. | 

Mr. Robb sammed up the case for the opposition. It was a sad 
thing to see the resources of a great town frittered away by careless 
and ignorant people. He had nothing to say against the excellent 
motives of the Brighton Corporation, but, unfortunately, they were 
utterly ignorant of the principles of telephone management. In 
the first place they begau with superficial, delusive and altogether 
insufficient estimates, prepared without the slightest conception as 
to the essential trend of the business. Those eetimates were 
exceeded by a large percentege. Heaven and earth had been 
moved to make the enterprise a success— with the only result that 
at present it was in a deplorable state of failure, both from a 
technical and commercial point of view. Concluding, Mr. Robb 
aid the Corporation had entered upon this scheme without, any 
prudent precautions, and, worse than that, they were seeking to con- 
tinue it without any definite policy, in view of the utter and 
extremely serious condition of affairs. The Corporation should put 
their pride in their pocket, admit their error, and consider, in the 
ratepayers’ interests, the desirability of coming to some reasonable 
arrangement with their rivals, instead of persisting in competition 
which would only lead to financial disaster and a heavy charge to 
the ratepayers in the near future. 

Briefly replying on behalf of the Corporation, Mr. Talbot dwelt 
on the fact that the Corporation only entered into the business 
because the National Co. would not grant reasonable facilities. He 
pointed out that the Government strongly encouraged municipalities 
to go in for the business, snd now that there had been a develop- 
ment of Government policy, which was to result in its taking over 
tbe National system, he did not think that this Corporation should 
be restricted and confined in the development of this undertaking 
in a way which he considered extremely unfair. The Corporation 
should havea fair innings with the undertaking, and have such 
farther facilities afforded it as were reasonably necessary. 

Offering a word of explanation as to the excess on tbe original 
estimate, Mr. Bennett said that 31 miles of ducts had been laid, 
whereas only 18 miles 1,440 yd. were provided in the original 
specification. 

The Inspector pointed ont that the latter did not include the 14 
miles laid by the tramways. 

Mr. Bennett also pointed out that 1,329 spares bad been pro- 
vided, as against the 600 estimated. The ratepayers would have 
considerable value in return for the excess expenditure. 

The inquiry shortly after closed. 


BUSINESS NOTES. 


Exports of Electrical Machinery.—The value of the 
electrical machinery exported from this country during April last 
is returned at £33,061, bringing up the total for the first four 
months of the year to £201,825 as against only £129,157 in the 
corresponding four months of 1904. 


France.—The balance-sheet of La Compagnie d'Elec- 
tricité Thomson-Houston de la Mediterrarée for the last financial 
year shows a profit of £35,076. 


Belgium, — The Antwerp Telephone and Electrical 
Works Оо. reports a profit of £4,795 for the last financial year. 


The Canary Islands.— The balance-sheet of La Société 
d'Electricitó de Las Palmas (Canary Islands) for the last financial 
year shows & loss of £6,076. 


Electrical Mining Machinery.—Messrs. Ernest Scott 
and Mountain, Ltd., have recently received a contract from the 
Batterley Coal Co., of Darby, for their Kirkby Colliery in Notting- 
hamshire, the installation consisting of two horizontal compound 
condensing steam engines, each of 450 H.P., driving on to slow-speed 
three-phase generators, each of 310 Kw. capacity. This plant will 
supply current to four endless rope haulage gears placed under- 
ground at distances varying from 20 yards to 650 yards from the 
shaft bottom, the haulage gear bringing the coal from long distances 
in-bye. The haulage gears are driven by three-phase motors 
of Scott & Mountain’s latest design, each motor being capable of 
giving 100 effective H. p., and the haulage gears are provided with 
the firm's special type of friction clutch and friction brakes A 
complete system of telephones is also being arranged between each 
baulsge room and the main power station at bank. One generating 
set is of sufficient sizə to drivo the four haulage gears, and the second 
set is to be used asa stand-by, and for driving pumping and other 
machinery at the surface. 

The Wigan Coal and Iron Co., Ltd., have also decided to increase 
their electrical plant at the Manton Colliery, and have placed this 
work in the hands of Mesers. Scott & Mountain, who recently 
carried out an installation for pumping and hauling machinery at 
their Sovereign pit. The plant at the Manton pit will con- 
sist of three compound horizontal steam engines and crankshaft 
alternators, each of 550 н.р. Inaddition to this there is a continuous 
current generator capable of supplying 2,500 lights which are being 
installed for lighting at the surface and underground, and also the 
houses of the officials and workmen. The pumping machinery at 
Manton Colliery consists of five sets of Scott & Mcuntain's well- 
known mining pumps, each set being capable of delivering up to 1,000 
gallons of water per min., each pump being driven by a motor of 
125 effective н.р. It is thought that this pumping plant is probably 
one of the largest at work in the United Kingdom. 


We also understand that Messrs. Scott & Mountain have a consi- 
derable number of other important contracts in hand, including 
installations of mining machinery for the Mickley Coal Co., As 
Coal Co., Harton Coal Co., North Navigation Oollieries Oo., Swal 
Colliery Co., Shelton Steel and Iron Co., Consett Iron Co., Bell 
Bros., Ltd., Cammell Laird & Co., and others, and are extremely 
busy in their new works at Gateshead which have now been com- 
pleted, giving the firm increased facilities for producing all tlasses 
of engineering work and electrical machinery. 


Dissolutions and Liquidatlons.— The Wear Electrical 
Engineering Co. is winding up voluntarily, with Messrs. J. G. 
Kirtley and T. Harrison, of Sunderland, as liquidators. | 

Mesers. J. M. Morrish and O. A. Esmarch (Cecil A. Esmarch, 
Morrieh & Co., electrical engineers, plumbers, &c., Middlesbrough) 
dissolved partnership as from August, 1903, and in the London 
Gazette it ia notified that the business has been since carried on as 
Esmarch, Morrish & Co, who will attend to debts of the old firm. 

A meeting of the Langdon-Davies Motor Co., Ltd., will be held 
on Monday, June 19th, at Southwark Works, Deverell Street, S. H., 
to hear an account of the winding up from the liquidator (Mr. 
F. B. O. Hawes). This notice, of course, relates to the old company 
which was recently wound up for purposes of reconstruction. 

The liquidation was merely a formal matter, but when the recon- 
struction took place there were several alterations on the board, 
Mr. Hawes being made chairman and general manager. Messrs. 
W. Langdon-Davies and A. Soames are consulting engineers to the 
company, and are not on the board. | 

A meeting of the Northern Counties Electric Traction Co., is to 
be held at Windle Chambers, Hardshaw Street, St. Helens, on 
June 19th, to hear an account of the winding up from the liquidator 
(Mr. Wm. Spencer). | 

The shareholders of the British Prism Globe Electrical Co., Ltd., 
on 16th inst. resolved to wind up, as the company cannot, by reason 
of its liabilities, continue the business. Mr. Wm. Dearden, of 36, 
Spring Gardens, Manchester, was appointed liquidator. 


Car-Building Amalgamation.—It is stated in the 
Lancashire Post that an extraordinary general meeting of the 
Electric Railway and Tramway Carriage Works Oo., Ltd, Preston, 
is to be held for the purpose of authorising the directors to enter 
into contracts relating to the purchase of the Castle Car Works 
(late G. F. Milnes), at Hadley, Salop, and tbe British Electric Car 
Works, at Trafford Park, Manchester. These worke, the directors 
state, were active competitors of their company, but recently went 
into liquidation. The works were offered for sale, and were pur- 
chased jointly by Mr. John Kerr, Mr. Geo. Flett, Mr. Wm. B. Lay- 
cock, and the Metropolitan Amalgamated Railway Carriage and 
Wagon Co., Ltd. The purchasers have offered to re-sell both works 


. to the Preston Oo. for £85,000, which inoludes a profit of about 


£20,000 on the original purchase price. It is proposed to issue 
£100,000%f 6 per cent. preference shares of this company, which 
will provide £85,000 to purchase the works, and £16,000 for addi- 
tional working capital, each of the four vendors agreeing to under- 
write or procure subscribers for one-fourth of the issue.” 


Strike.— The Manchester Courier says that as a result of 
the negotiations that have taken place between the management 
and representatives of the men, the strike of instrument-makers at 
the Westinghouse Works, Trafford Park, is practically ended. 


New Insulator.—A new insulating material, called 
" Galatite," and resembling ebonite in its qualities, but possessing 
greater elasticity, has been manufactured from the milk of cows in 
Germany. 


Gas Engines and Storage Batteries.— 4 propos of 
the note on this subject in our last issue, the Chloride Electrical 
Storage Co., Ltd., have drawn our attention to their Circular No. 5, 
which describes, with illastrations, & country house installation 
consisting of a suction gas producer, gas engine and dynamo of 
25 xw., and Chloride battery having a capacity of 900 ampere-hours. 
There are no regulating cells on the latter, regulation being effected 
by means of resistance when discharging—a very good arrangement, 
in our opinion; it is far better to waste a little energy than to 
have troublesome end-cells to deal with, besides being cheaper in 
first cost, and exceedingly simple in operation. The plant in 
question supplies a total equivalent to 1,000 8-ср. lamps installed, 
in addition to a number of fans, heaters, &c. 


Holiday Literature,—The Great Eastern Railway Со. 


-have jast issued the 26th annual issue of their Tourist Guide to the 


Continent, edited by Percy Lindley. The new features include 
particulars of tours in the Tyrol, North Germany, and Scandinavia, 
by the Harwich-Hook of Holland route, as well as tours in the 
Luther Country, Harts Mountains, &с. The book is tastefally 
illustrated, and is interesting in itself as well as a most useful 
travelling companion. 


Trade Announcements.—Mr. P. C. P. Richardson, 
late manager of the Electrical Fittings Co., Ltd., has commenced 
business at 16, Dorset Street, Baker Street, W., as the Richardson 
Electrical Co., Ltd. Mr. E. H. Walker, late chief designer to the 
Electrical Fittings Co, and formerly assistant designer to the 
General Electric Co, has joined Mr. Richardson in partnership. 
Electrical fittinge, art metal work, &c., will be the company's 
special line. 

Mr. C. R. Heap removed from 47, Victoria Street, B.W., to 
28, Hatton Garden, E.C., on Monday last (15th inst.). 

Messre. J. C. & G. F. Mort bave, as the New Engine Oo., opened 
the Acton Hill Worke, Acton, W., for the manufacture and repair 
of motor-cars, The works, which have an area of 15,000 sq. ft, are 
equipped with the latest tools for this class of work. 
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“New” Battery Switch.—Regarding the system of 
battery regulation ‘described in our last issue, Messrs. Veritys, Ltd., 
write drawing our attention to Heath & Field’s patent battery regu- 
lating switch, which was designed seven years ago, and of which 
they are the sole manufacturers As will be gathered from the 
following description, there appears to be a remarkably close 
resemblance between the two systems, the only material difference 
resting in the fact that Messrs. Veritys have elected to carry out the 
regulation entirely from one end of the battery only. The main 
switch consists of an о battery switch containing four 
contacts. The spindle from this switch passes through the slate, 
and is provided with a small pinion which engages a gear-wheel 
attached to the spindle of another switch, fixed on a slate supported 
at some distance behind the main switchboard. On tho back of 
this supplementary slate is mounted the second accumulator switch, 
containing five contacte. The whole arrangement is shown diagram- 
matically in the accompanying figure. The regulator is here arranged 
for giving 20 different pressures. Three cells are connected to the 
respective contacts of the front switch, while 16 cells are connected 
in sets of four, with a total of five cables, to the five contacts on the 
back iswitch. The two switches are geared together in such a 
manner that for every revolution of the front switch the back switch- 
arm moves one contact forward. The effect of this is the reduction, 
one by one, of the number of cells in circuit, for, when the front 
switch bas completed one revolution, it has thrown out the three 
regulator celle first referred to. The switch-arm of the back switch by 


Heath AND FiBLD BATTERY SWITCH. 


this time makes contact with the first cell of the next group of four 


and the process is again repeated by the switch throwing out cell 
after cell of the three regulator cells until the next group of four is 
reached. In the case of a regulator with nine contacts—that is, 
four on the front face and five on the back, as in the instanoe 
taken—a combination of b x 4 = 20 different pressures can be 
obtained on the circuit regulated. It will be seen from the figure 
that the five-way switch is provided with a pair of brushes. These 
are insulated from each other, and make contact with separate rings. 
the object being that continuity of the main current shall never be 
broken during action. While each of the brushes is breaking 
contact, it carries no current, so that the movement, which is com- 
paratively slow, can never cause any sparking whatever. The arm 
of the four-way switch on the front of the switchboard bridges the 
gap between the consecutive cells with a low resistance carried 
by means of а small parallel arm inserted in the nsual way. 
The directional arrows in the diagram are simply to indicate 
simultaneous movements of the arms on the two faces, the 
Tegulator itself being, of course, eapable of working in both 
‘directions. The number of cables required to be ran from the 
switchboard to the battery is, except for small batteries, less than 
half the number necessary with the ordinary form of switch. With 
26 steps only 11 cables are required; 30 steps require 12 cables, 
and 36 require 13. A segment dial painted with numbers repre- 
senting the actual cells in circuit at any time is provided, and 
indicates the position of the switch with reference to its range. 


. Brush Contracts,—The following new contracts have 
been booked by the Brush Electrical Engineering Co. :— 
A B800-Kw. steam dynamo and switchboard extensions, for the Merthyr Elec. 
tric Traction and Lighting Co. 

Six double-deck four-wheel cars with Raworth regenerative control equip- 
ments, for the Plymouth Corporation. 

Twenty single-deck composite motor-cars mounted on radial trucks, for the 
North Metropolitan Electric Tramways Co. 
Ten double-deck four-wheel car-bodies, for Stockport (per B. T. H. Co.). 


Dry Battery Litigation.— Some 18 months ago legal 
proceedings regarding an alleged infringement of dry batteries 
claimed considerable attention. This action has now, in consequence 
of a recent decision in the House of Lords, been revived. We 
understand that many firms in the trade contemplate resisting 
vigorously this renewed attack, and а р i meeting took 
place the other day. Some reference to the matter appears in our 
advertisement pages to-day, and we are asked to say that those who 
are interested in the movement should communicate with Mr. 
‘Walter Davenport, secretary to the Electrical Manufacturers’ 
Association (Incorporated), Ridler Place, Holland Street, Black- 
friars, London, S. E. 


Book Notices.— Der Wahlweise Anruf in Telegraphen 
und Telephonleitungen und die Entwickelung des Fernsprechwesens. 
By J. Bauman. München: R, Oldenbourg. 1905. Price M. 2.50. 
Owing to the constant advances in the telegraph and telephone 
industry, а great part of the useful literature of this subject is 
contained in the current technical press, whilst the standard text 
books are, on the whole, far from up to date. The series of which 
this little book forms the first volume is being published as an 
attempt to bridge the gap between these two sources of information. 
Each volume will contain а general survey of some particular and 
well-defined branch of the subject, together with an indication as 


to the probable direction in which future advances may be looked 
for. Besides this first volume on “ Selective call systems,” a number 
of others are in hand, including volumes on “House Telegraphs 
and Telephones" “ Military Telegraphy,“ Relays," Telephone 
Exchanges," '' Wireless Telegraphy," &c. Ju from this volume, 
the result should be satisfactory, as the limited field dealt with and the 
space available allow the treatment to be fairly full, especially asa 
previous working knowledge of the subject is assumed, and as 
mathematical as well as descriptions of constructional details 
are avoided. The book gives a fairly clear and comprehensive 
description of the various systems of selective in use in 
telegraph and telephone work, together with a critical examination 
of the advantages and disadvantages of each and of its relation to 
future advances, The scope of the volume will be best understood 
from the titles of the eight chapters into which it is divided :—I. 
Belective Oall Systems in Connection with Permanent Current 
Morse Lines. II. Selective Oall Systems in Connection with Work- 
ing Current Morse Lines. III. The Apparatus. IV. The Useof & 
Single Line Common to several Telephone Stations. V. The Selec- 
tive Call System for Long-Distance (Double) Lines. VI. The 
Selective Call System for Telephone Installations in Reference to 
the Cost Question. VII. Direct Connection into Local Circuits and 
the Use of Automatic Sub-Stations. VIII. General Form of the 
Installation and Methods of Working Telephone Networks. 

Decimal Coinage and the Metric System of Weights and Measures. 
By E. Anthony, M.A. London; G. Routledge & Sons. 1905. 
Second edition. Price 2s. 6d.—In this edition of Mr. iAnthony's 
comprehensive study, attention is called to the opinion of Mr. A, 
Carnegie, which is now incorporated, and some additional extracts 
from various publications, both for and against the metric system. 
The author has studied the subjects dealt with for many years, and is 
an enthusiast in favour of the adoption of decimal coinage, by intro- 
ducing a new gold coin of value 100d., and of the metric system о? 
weights and measures. Thanks to his candid exposition of both 
sides of the question, the work constitutes a useful handbook on the 
whole subject. 

A Short Introduction to the Theory of Electrolytic Dissociation. © 
By J. C. Gregory, B.8c., A.I.C. London: Longmans, Green & Oo. 
1905. Price 1s. 6d. Although this little introduction to the 
dominant theory of the electro chemist is pleasantly and clearly 
written, one cannot help thinking that there ia little justification for 
the multiplication of highly specialised elementary books of this 
kind. There are now several excellent English text-books dealing 
with physical chemistry as a whole, and we can think of no class of 
reader for whom one or other of these text-books—which all con- 
tain an account of the ionic theory—is not admirably suited. No 
possible good can be gained from the study of a single branch of 


physical ch by а person, whether he be a chemist, a physicist, 
or an engineer, who is ignorant of the fundamental principles of 
that science. It is just this kind of superficial aud one-sided stady 


which leads to dogmatism in science, and to the misunderstanding 
and misuse of scientific hypotheses, At the tame time, if one must 
have books such as this, Mr. Gregory'a excellent and lucid method 
of writing them can very well be taken as a model. The four 
chapters are as follows:—The Condition of Dissolved Substances; 
Ions and Precipitation; The Hydrogen and Hydrozyl Ions; Some 
Electrolytic and General Considerations. 

"(Gas Engines and Producer Gas Plants.” Ву R. E. Mathot ; 
translated from the French by W. B. Kaempffert. London: Crosby 
Lockwood & Son. 1905. 13s. net. = 

Les Enroulements Modernes des Dynamos à Courant Continu.” 
By A. Meynier and H. Nobiron. Paris: Ch. Béranger. 4 fr. 

" Report of tbe Lightning Research Committee." London: 9, 
Conduit Street, Hanover Square, W. 1s. | 

“ Twenty-third (1905) Annual Catalogue of Ње Rose Polytechnic 
Institute." Terre Haute, Indiana, United States. 

“Précis d'Hydraulique: La Houille Blanche" By Raymond 
Busquet. Paris: J. B. Beilliére et Fils. 5 fr. 

"l/'Aérovoie, une Solution Pratique du Problème de la Loco- 


motion Aérienne.” By Dr. Federico Sacco, Turin: L'Ecole des 


Ingénieurs. 


Catalogues and Lists.—Brusa ELROTRICAL Ener- 
NEEBING Co., Lp, Well illustrated price list of electric fans, 
direct and alternating, for deek, wall or ceiling use, for the coming 
season, Details as to blade diameters, pressures, weights, code- 
words and prices are very clearly set out. The Brush battery and 
lampholder fans, cabin and saloon, port-hole and box-blade fans are 
shown. 

ALLIANCE BiLEoTRICAL Co, Lro., 23, Grafton Street, W. 
Pamphlet detailing the Alliance variable speed motors, and showing 
their application to capstans, lathes, pumps, &o.; test curves are 

ven. 

E Sin Hirax Maxim ELECTRICAL Co., Lap., Gillingham Street, 
Westminster, 8.W. This company, which has taken over the manu- 
facturer of the Maxim arc and incandescent lamps, but has no 
connection with the sale of lamps belonging to the old company, has 
ust issued a new catalogue of lamps and electrical accessories, A 

number of incandescent lamps for lighting and heating are 
shown full size, including tubular, crinkled, half-opal, silvered, and 
other types, and lamps for train and tramcar lighting. The 
“ Maxim " enclosed arc lamps receive a good deal of attention, and 
balancing coils, carbons, switches, fuseboards, lampholders, and 
many small accessories and devices are enumerated. 

Messrs. ЁюввАнт, Lrp., Hollin wood. Catalogue No. 15, 
detailing their Idle Current ammeter for measuring the wattless 
current in two or three-phase circuits. 

ImTEBNATIONAL Егкствс Oo., 55, Redcross Street, B.C. New 
illustrated price list. of electricity, meters. ) Very full descriptive 
particulars are given of the type A. G. direct current and type A.W. 
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alternating current watt-hour meters. Prices are also published of 
I. d. ampere-hour meters. А 

Messrs. Warrer Lockm & Co., LTD., Calcutta. Oatalogue of 
electric light fittings and accessories, motors, fans, telephones, eleo- 
tric bells, with illustrations, also prices. 

Muesne. Бшминз Bros. & Оо, Lro. Two new leafiste. No. 562 
gives dimensions, weights aud gearing ratios of their G.A. motors 
with ‘geared countershaft. Fall particulars of the motors are 
described in the firm’s leaflet No. 560, recently issued, the outputs 
varying from 25—150 B.H.P., depending on whether the motors are 
protected, ventilated-enclosed or fully enclosed. Specification 7B 
describes their new type of 5B and 5BA machines, protected, 
ventilated-enclosed, and fully enclosed. The outputs vary from 
1 B.H.P. to 3 B. H. ., depending on whether the motors are pro- 
к or fully enclosed, and for the protected dynamos from 17 to 

KW LJ 

Мвєзвз. Doutton & Co., Lro., Lambeth. Illustrated catalogue 
of ue patent automatic water-softeners and purifiers for electricity 
wor 


Mxssns. Crann & Co., 95, Queen Victoria Street, ELO. Nos. 3 
and 4 of the Valve World, a monthly publication issued by the 
parem us Chicago establishment, mainly devoted to their steam 
spe 68. 

Mzssrs. Ernest Е. Moy, Lr» , Camden Town, N.W. Illustrated 
sheet bale 119, relating to their feeder pillars for traction and light- 

systems. 
ен Бтовтвулнт ExNGrwEEBING Co., Ітр., London, Е.С. List 
of organ-blowing fans, one of which, supplied by the company, 
ue been employed for the organ at Westminster Abbey for some 

e past. 


Electric Light and Calico Prints, —In regard to the 

letter which appeared in our issue on May 5th on this subject, the 
Union Electric Oo., Ltd., call attention to their “Coltra” daylight 
arc lampe, particulars and illustrations of which appeared in our 
issue of the October 21st, 1904. These lamps are claimed to present 
many advantages in practical working, and to be exceedingly 
economical in current and carbon consumption. 
For Sale.—On May 29th and 30th Mr. J. G. Lambert 
will sell by auction certain electrical plant, tools, &., under disso- 
lution of partnership of G. H. Woods & Co. Particulars appear 
among our advertisements to-day. | | 


LIGHTING AND POWER NOTES. 


Australia.—SypNEY.— The suburb of Newtown is 
considering the electric lighting of its district, and is conferring 
€ Mr. A. C. F. Webb, electrical engineer, of Sydney, on the 
question. 

The City Council bas proposed to supply Paddington, and erect 
electric lamps in the borough, the charge per lamp to be £21 all 
night, or £12 10s. till midnight. The matter is being favourably 
considered by the local council. 


Barnsley.—During the past year the electricity under- 
of the T.C. yielded a gross profit of £5,950, and a net sur- 
plus of £1,857, of this sum £550 goes to the relief of the rates. 


Bourne.—The Urban Electric Supply Co. has canvassed 
the district to ascertain the probable number of consumers for elec- 
tric light, should it decide to establish works in the town. The 
local tradesmen’s association discussed the matter, and asked the 
company to look into the question. 


. Brixham.—Edmundson’s Electricity Corporation bas 

written to the U.D.O. proposing to provide the capital required for 
lighting the town by electricity, on condition that the Counoil 
guarantees £500 a year for street lighting. The estimated cost of 
laying the cables from Dartmouth to the town, together with the 
distributing cables, is between £8,000 and £10,000. The Council 
has referred the matter to a Committee for consideration. 


Canada.—MoxrREAL.—The Montreal Light, Heat and 
Power Oo. has recently installed a new two-stage electrically-driven 
pump at its Clarke Avenue pumping station, with a view to over- 
coming the vibration that was set up by the one previously installed. 
Messrs. Mather & Platt are the manufacturers, and it has a 24-hour 
eapacity of 5,500,000 gallons against a head of 300 ft., «s against 
4,600,000 gallons by the one just discarded. This new pump is 
driven by a 500-н.р. induction motor, and is said to be the largest 
of its kind in Canada. It is the company’s intention, provided this 
proves а success, to install a duplicate set. z 

Castleford.— The U.D.C. on May 11th decided to invite 
Messrs. Medhurst, Page & Lloyd, of Manchester, to submit a 
scheme of electric lighting in connection with a refuse destructor. · 

Continental Notes.—ITALY.—La Società Idro-Elettrica 
di Cerro al Lambro has just been formed with a capital of £24,700, 
to work a hydro-electric power plant, which it intends to construct 
р the River Lambro, at Cerro, for supplying the district with 


e А 

The Société pour les Forces Motrices de Anza,” of 
Milan, has obtained a commission to utilise the flow of the River 
Anza at Calasca for the generation of electric energy. 


Tarin has also given sanction to a water power scheme on the ` 


Doire Baltóe, 

. Brany.—<A concession for the erection of а hydro-electrical plant 

at Girgaeta bas been ted, . 

y has just been formed at Cindad Real for the purpose 
the water falls of Ruiders, with tbe object of spp- 


A com 


prins electric energy to Mansanares, Solana, Membrilla, and 
aldepenas. m 

Чбввмлнү.—ТҺе Rhenish Westphalian Electrical Co. is about to 
erect an electricity works at Kastrop, Westphalia. 

PonanD.—La Société Metallurgique Hantke, at Tchenstokhoff, is 
putting down an electrical generating plant for the operation of its 
steel rolling mill. 


Darlington.—Mr. J. R. P. Lunn, the borough electrical 
engineer, recently submitted his report on the past year's working 
to the E.L. and Tramways Committee. The number of units sold, 
exclusiveof traction, increased by 41 per cent.; the revenue from light- 
ing and power increased by £957, in spite of a reduction of d. per 
unit in the charge for energy. Total working costs per unit were 
'08d., as against 1:83d. in the previous year. The net profit on the 
year's working was £1,500, and Mr. Lunn suggests a further reduc- 
tion in the price of electricity for lighting and power, as follows :— 
For lighting, to 4d. per unit; for power, from 2d. and 13d. to 141. 
and 13d. (first 500 units per quarter at the maximum price). The 


report was adopted. 


Devonport.—The net profit made by the Corporation 
electricity undertaking amounts to over £2,000, against £1,900 in. 
the previous year. The surplus will more than liquidate the 
suspense account, 


Durham County.—The prov. order for E.L. granted 
by the B. of T. to the County of Durham Blectrical Power Distribu- 
tion Co., Ltd., authorises the company to supply energy within the 
parishes and townships of Bearpark, Belmont, Broom, Cassop-cum- 
Quarrington, Coxhoe, Framwellgate Moor, Hett, Kimblesworth, 
Neville's Cross, Pittington, St. Oswald's, Shadforth, Sherburo, Sher- 
burn House, Shinoliffe, Sunderland Bridge, and Whitwell House 
(in the Rural District of Durham); and Barmston, Birtley, Bourn 
Moor, Cocken, Edmondsley, Great Lumley, Usworth, Harraton, 
Lambton, Lamesley, Little Lumley, Ouston, Pelton, Plawsworth, 
South Biddick, Urpeth, Waldridge, Washington and Witton Gilbert 
(in the Rural District of Chester-le-Btreet). 


East Ham.—The U. D.C. has reduced the price of energy 
for power from 24d. per unit to 2d. 


Hampton.—The U.D.C. has withdrawn all opposition to 
the Bill promoted by the Metropolitan Electric Sapply Co., certain 
clauses having been amended to meet the wishes of the Council, 


Harwich.—The E.L. order obtained by the T.O. in 1903 
has been revoked by the B. of T. An extension of time was 
applied for, but not allowed. In reference to the matter the Mayor 


. expressed the opinion that electrical energy would be distributed 


in bulk and sold at a clfeaper rate in a few years’ time than it could 
be by a small municipality. 


. Huddersfield.—Following a canvas conducted by the 
borough electrical engineer, the Electricity Committee has decided 
to extend the mains to Mount, Outlane. 


India.—A Bombay paper says that a licence for the 
supply of electrical energy within the municipality of Delbi has 
been granted by the Punjab Government to Mr. Arthur Grey, a 
barrister of Lahore, and the firm of Messrs. John Fleming & Oo., 
Bombay. The licensees are required to pay the Municipal Com- 
mittes in respect of any tramways constructed, a yearly rent of 
Rs. 800 per mile of double track and Rs. 500 per mile of single 


SIMLA.—A scheme for a small municipal electrical instal- 
lation costing Rs. 22, 000 to light the Town Hall and a portion 
of the Mall, has been approved by the Bimla Municipal 
Committee and submitted to the Punjab Government. This is quite 
independent of the big water power electric scheme for Bimla, 
which is also under consideration, but which will necessarily take 
several years to construct. 

The Punjab Government has sanctioned the large B.L. scheme for 
Simls, but is not prepared to share its moiety proposed for the 
expenses attendant on the improvement of water works with a view 
to providing funds. The municipality has under consideration a pro- 
posal to enhance the water rate to balance the burden on the public, 
and it is also contemplated to abolish servants’ and other minor 
taxes. The fifst installation of the electric light will be across the 
Ridge, and the power house will be located where the Navti Ehud 
joins the Butlej.— Indian Daily News. 


II ford.— The U.D.C. has fixed the price of energy for 
the tramways at 14d. per unit. | 


London.—SoutTHwark.—Municipal trading has evidently 
not given rise to much satisfaction, so far as the electric lighting. 
undertaking of this municipality is concerned. Questions as to the 
financial state of affairs are not permitted to be answered by the 
clerk until Lord Camperdown's Committee has finished sitting. 
The Mayor, at a meeting last week, appealed to the members not 
to touch upon E. L. matters in Council for another six weeke. 
" Whatever they said against their municipal electrio light would 
be used in the House of Lords, and the investigation there pro- 
ceeding would be affected by them.” A motion on the agenda 
paper that the Council seli the undertaking was not allowed to be 
put to the meeting, nor discussed. The meeting was of a very 
disorderly character. The reasons for not allowing the matter to 
come up for discussion are quite obvious, and the whole affair is typical 
of the way in which municipal trading is carried оп in Southwark. 

HonwgEy.—The B.C, bas decided to light Stroud Green Road 
with flame arcs, Nernst lamps are to bo fitted to the columns for 
060 aftes midnight, A 


SL аала а CE SSP SES ss ES PE SSE Sp 


808 


THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,434, May 19, 1905, 


————<<————————————————————————————_—————ү—ү—ү————-—-—-—:>— ::— 


L.C.C.—At the meeting on Tuesday the Council resolved to 


advance £6,500 to the Woolwich B.C. for the extension of mains. 


Вновкрттон.—#975 is to be expended on a clinker crushing plant 


to be erected in the destructor yard, and a further sum of £200 upon 
demand indicators. 

WESTMINSTER.—AS а result of an experiment with a Midget ” 
arc lamp, which the Westminster Electric Supply Corporation 
erected, the О.С. has decided that they be used for public lighting 
in the parish of St. George, Hanover Square, where ordinary arcs 
are noé required, and where incandescent lamps have been used up 
to the present. The company will supply and maintain these new 
lamps at the rate of £7 10s. per anoum. 

Нлммуввмттн.—То meet the anticipated increased demand from 
the reduction in the price of energy, eight gub-stations are to be 
built at an estimated cost, including the switchgear and the necessary 
works, of £2,508. 

BERMONDSEY.—The annual financial statement in connection 
with the B.C. E.L. undertaking was presented on Tuesday 
last. The works р аы amounted to £7,711. Тһе in- 
come was £12,016, leaving a gross profit of £4,271. Interest 
on mortgage debts (£2,801), instalments of principal (£363), and 
payment to reserve fund (£499) absorb £3,663 of this sum, and 
£1,000 is added to the reserve fund. The number of units gene- 
rated during the year's working was 1,039,503 unite, 282,185 units 


being supplied to publio lamps, and 649,914 to private consumers by 
meter, 


Lowestoft.—On Friday last a L.G.B. inquiry was held 
into the application of the T.O. for а loan of £1,500 for E.L. pur- 
poses—the provision of additional boiler plant. There was no 
opposition. ö 


Old Windsor.— The B. of T. has granted the application 
of the Windsor Electrical Installation Co., Ltd., fora prov. order 
enabling it to supply energy in the parish. 


Paignton.— On the recommendation of its Lighting 
Committee, the Т.О. has resolved to apply to the L.G.B. for 
sanction to a loan of £18,500 for E.L. purposes. 


Partick.—The Electricity Committee of the T.C. is to 
apply to the Secretary of Scotland for sanction to borrow a further 
sum of £3,000, to be expended next year on extensions. 


Swansea.—The L.G.B. has requested the T.C. to make 
| үзе in this year’s accounts of the E.L. undertaking for а sink- 
g fund, on the usual scale, and dating from the commencement 


of the undertaking. In consequence it is estimated that the accounts 
will show a deficit of between £1,800 and £2,000. 


Walthamstow.—A L. G. B. inquiry was held last week 
into the U. D. C. application to borrow £1,500 for E. L. purposes. 


Whickham.—The County of Durham Electrical Power 
Distribution Co. has asked the U.D.O. to consent to overhead mains 
being carried through the district. In return the company offers 
io supply energy at 3ў4. per unit, less 5 per cent. The Council 
has referred the matter to a committee for consideration. 


Wimborne.—The B. of T. has granted a provisional 
order for electric lighting to the Poole Electricity Supply Co., Ltd., 
the area of supply comprising the parishes of Wimborne (U.D.O.), 
Oanford Magna, and Kinson (Poole R. D. O.), and Colehill, Ham- 
RB.) Pamphill, and West Parley (Wimborne and Oranborne 


— — ааа SE EES) 


TRAMWAY AND RAILWAY NOTES. 


Ardrossan.—At a meeting of the County Council a letter 
was read stating that the scheme for constructing a tramway line 
between Ardrossan and Stevenston had taken definite shape, the 
pomoi intending to apply for a prov. order in November next. 

t is proposed to start the line at a point between Ardrossan and 
West Kilbride, and continue it through Ardrossan, Saltcoats and 
Btevenston, terminating near the G. and B. W. Railway bridge. 


Bath.— The Light Railway Commissioners have submitted 


the Bath Electric Tramways (Light Railways Extensions) Order to 
the B. of T. for confirmation. 


Burnley.—The completed Burnley municipal tramways 
have now been working a year, and the financial result is regarded 
with satisfaction. There have been carried during the year over 
10,000,000 passengers, and a gross income has been produced of 
£54,026. Working expenses amounted to £40,953, leaving £19,400 : 
and after paying interest and sinking fund and other charges, there 
is left a balance of £1,096, which will be added to the reserve fund, 
making the latter £7,841. 


Burton-on-Trent.—Last year the Municipal tramways 
yielded a gross profit of £5,161, and a net profit of £557. 


Continental Notes.—AusrRIA.— A service of electrical 
motor-omnibuses, taking their current from an overhead conductor, 
is to be established between Gmunden and Scharnsteid. 

ВРАТН.—А new electric tramway is about to be constructed at 
Valencia between the Portillo de Embajadores and the Glorieta del 
Paente de Toledo. 


The tramway company of Oarthagena has been authorised to 
establish electric traction on all its lines. 


Glasgow.—Two drivers in the employment of the 
Glasgow Corporation have been fined a guinea each for driving 
their cars іп a reckless manner, whereby the vehicles collided with 
one another. Both cars were making for the same points travelling 
in the one direction when they ran into one another, one of the 
cars being knocked off the rails. The magistrate, in giving judge- 
ment, said that he was quit» eatisfied that driver MoLennan had 
the right of way according to the tramway regulations, but those 
regulations, he added, were for guidance, and not for exoneration 
in the event of an accident, such as the case dealt with. It was 
clear to him that there had been recklessness, and be found the 
charge against both proven. 


Great Yarmouth.—The B. of T. has sanctioned the 
construction of the Admiralty Road extension of the tramways. 


Huddersfield.—An agreement between the T.C. and 
Messrs. F. Sykes & Sons for ап extension of the system to Gosport 
Mills for the purpose of coal haulage has bsen completed. - 

The car drivers have requested the Tramways Committee to 
equip each car with a double parchase brake, and the matter has 
been referred to a sub-committee. 


Hythe and Folkestone.—Another syndicate has in- 
formed the local authorities that it is applying for powers to con- 
struct electric tramways between these towns. Hythe T.C. has 
decided to grant an interview to the promoter of the scheme, Mr. 
Stephen Sellon. 


Liverpool—Southport Electric Railway. — The 
L. & Y. Railway Co. having determined that full provision shall be 
made in case of emergency on the electric railway between 
Liverpool and Southport, has decided to erect four storage battery 
stations in connection with the electrified line. These stations are 
now being erected at Liverpool, Freehfield, Hall Road and South- 
port, and they are of good size and calculated to meet all contin- 
gencies that may arise. The buildings are to be completed by Jaly. 
At the present time there is plenty of power available at the 
existing generating station, and it is only in case of emergency that 
the service will be fed from the new reserve stations. 

Oa Friday afternoon (12th) an accident, somewhat similar to that 
which occurred at Formby the previous week, happened near Birkdale 
Station. The 3.10 p.m. slow train out of Liverpool had nearly reached 
Birkdale Station when smoke was seen issuing from beneath the 
rear coach. The train was pulled up at the station and some of the 
passengers alighted. Those who were left in the coach affected 
were asked to leave. An examination revealed the fact that a fire 
bad broken out in the rear of the compartment's underworks, where 
the motors are situated. The guard's compartment was filled with 
smoke, the fumes, in fact, being fairly dense. The coach was 
quickly unhitched from the remainder of the train, and one of the 
chemical extincteurs carried in the train for use in case of 
emergency was promptly employed, the fire being quickly put 
ont, though the rear portion of the coach was scorched. There was 
an entire absence of panic, and much praise is due to the company's 
officials for the commendably business-like way in which they dealt 
with the accident. The remaining tbree coaches were sent on to 
Southport and the damaged coach placed in a siding. Mr. H. E. 
O'Brien, resident electrical engineer of the company, and an assistant, 
made а close inspection. Although in certain quarters much has been 
made of these outbreaks, the fact remains that they were much more 
trivial than is generally supposed. The floors of the carriages are fire- 
proof, so that the outbreak would have to be very intense before the 
safety of the passengers would be involved. The accident under 
notice originated in a flash from the controller, which resulted in a 
short circuit. | 

Between 10 and 11 o'clock on Sunday night a carriage was 
standing in the siding at Hall Road Station, undergoing repairs, 
when a workman accidentally caused a short-circuit, with the result 
that the carriage caught fire. The workmen immediately cut off 
the current, and the flames were subdued without causing much 
damage. Mr. O'Brien, the resident electrical engineer, visited the 
place, and the damaged carriage was removed to Southport. The 
electric current had to be turned off, and a delay was caused to the 
traffic in consequence. 


London.—LAMBETH.—At the meeting of the B.C. on 
the 11th inst., the Finance Committee recommended that a contri- 
bution be made of one-third of the total cost, estimated at £75,500, 
of the street widenings necessary under the L.O.O.'s scheme for 
electrifying the Norwood tramways. An amendment, practically 
amounting to a direct negative, was proposed by Mr. Evane, who 
argued that if the Council accepted the very fair offer of the 
company, the borough could get the electrification carried out for 
nothing. The amendment was rejected, and the Committee's 
recommendation adopted. 

L.C.0.—At the resumption of business on Tuesday, the Council 
proceeded to consider the annual estimates for 1905-6. Lord 
Welby, Chairman of the Finance Committee, in introducing the 
estimates, stated that satisfaction would be felt at the improve- 
ment in the working of the Southern tramways in the past year. 
It appeared from the latest figures that the profit on working would 
be larger than originally estimated by a sum of £35,000. Tne 
greater portion of that rum was proposed by the Highways Com- 
mittee to be employed (1) in paying off the debt incurred on the 
temporary generating stations, and (2) in increasing the renewals re- 
serve fund, thus advancing the financial stability of the undertaking. 
Lord Welby proceeded to state that the estimates for the new year 
showed that the southern system account just about balanced, but 
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that was after providing only £15,000 for renewals reserve. f Better 
results were promised when the first portion of the new generating 
station at Greenwich was opened in the spring of next year, as the 
Council would then be supplying current from Greenwich at:a much 
cheaper price, than that at which it was now being furnisbed as a 
temporary measure, by certain companies. This led the noble lord 
to refer to the proposed purchase as on March 31st, 1906, of the 
remainder of the lease granted by theiCouncil to the North Metro- 
politan Tramways Co. The purchase was intended to be followed 
by the immediate electrification of the whole of the northern 
system at a cost, including all expenses incidental thereto, of from 
£4,000,000 to £5,000,000. Daring the time of reconstruction, which 
was to extend over some four years, there would neces- 
sarily be a considerable loss in receipts owing to the dis- 
organisation of the traffic, and, moreover, the tramways under- 
taking would have to bear the interest and sinking fand charges on 
unremunerative capital of large amount. In these circumstances, 
notwithstanding the improved results expected to follow the 
opening of the Greenwich station, it could not be expected that the 
undertaking as a whole would do much more than preserve equili- 
brium between revenue and expenditure, including debt charges. 
During the six years up to March 31st, 1903, the total amount 
carried to the relief of the county rate was £293,592, or an average 
of £48,932 a year. During the period of reconstruction, the rate- 
payers might not unreasonably be content to forego any contribu- 
tion in aid of the rates. The total outlay of the Council upon the 
purchase and reconstruction of existing tramways and the con- 
struction of new tramways would, in a few years’ time, have reached 
a total of £11,000,000 or £12,000,000. The ratepayers would bave 
lent their credit for the raising of this large sum of money, although 
the tramway undertaking had not cost the ratepayers a sixpence. 
Lord Welby thought, therefore, that the ratepayers should, when 
the undertaking had emerged from the period of reconstruction, 
receive consideration, and that it onght to be consistent with the 
financial stability of the undertaking to contribute a certain sum 
annually in relief of the rates. 

The estimates submitted by the Highways Committee show a 
total income for 1905-6, of £810,831, from both the southern and 
northern tramways, and an expenditure of £786,148, leaving a 
balance of £24,683 at the end of the year. In the course of 
explanatory notes, the Committee stated that the results of the past 
year, revised in the light of over ten months of actual working, 
were expected to show, taking the horse and electric lines together, 
an improvement of more than £35,000 over the original estimate 
for 1904-5— horse lines £11,000 and electric lines £24,000. It was 
proposed to utilise the amount as follows: — (1) £13,085 to provide 
for the liquidation of the whole of the wastage on the establish- 
ment of the temporary power stations, which had not been 
already provided for, instsad of leaving a further sum to be 
: met out of the revenue for 1905-6; (2) £16,742 to increase 
the transfer to the renowals reserve acoount from £18,258 
to £35,000; and (3) the balance to the appropriation account 
towards meeting general tramway expenditure. As far as the 
estimates for the new year are concerned, the Committee pointed 
cut that these were based for electric traction on the assumption 
that the average number of cars in operation would be 321, each 
running on the average not less than 96 miles daily; tbat the 
receipts would average 11:8d. per car-mile, and that the working 
expenses, before paying interest and repayment charges, and 
without making any provision for renewals, would be about 8d. 
per car-mile run. It was expected that this rate would be 
reduced to 7d. per mile when power was obtained from 
the Greenwich station. The total receipts for electrio traction 
was estimated at £566,920, and the total working expenses 
at £381,860. After setting aside £15,000 as renewals reserve, there 
wculd remain a balance of £170,060, which after deducting the 
estimated deficiency of £160 on horse traction, and providing for 
interest and repayment of debt and income-tax on profits, would 
leave a small balance of £143 to be carried to the appropriation 
account. As far as relates to the northern tramways, the Oommittee 

& surplus of £23,209 after providing for debt charges. 
The amount carried to the relief of rates from the tramways account 
since the commencement had reached a total of £293,592, while the 
total debt repaid amounted to £335,237. | 

The adjourned report of the Highways Committee was 
submitted in reference to the proposed expenditure of £121,000 
for the acquisition of the Northern Tramways lease and the pay- 
ment of £315,000 for the purchase of the company's roll- 
ing stock, plant, &., as reported a fow weeks ago. An amend- 
ment was proposed that it was inexpedient to purchase the 
lease and proceed with the proposed conversion to electric traction 

ding the issue of the report of the Royal Commission on London 
motion. On a division the amendment was rejected by 74 
votes to 21, and on a further division the recommendation of the 
Committee was carried by 68 votes to 20, deciding to take over 
the North Metropolitan Co.’s lease and property as from April 1st, 
1906. 

The Highways Committee sought authority to expend £2,500 on 

the purchase of four electrica]ly-driven watering cars. 


Maidstone.—The Light Railway Commissioners have 
submitted to the В. of T. for confirmation, the application of the 
Т.С. foran order for extending the electric tramways to neighbour- 
ing places outside the borough. 


Paris Metropelitan Railway.—The gross profit of the 
Metropolitan Electric Railway Oo., of Paris, in 1904, amounted to 
£830,000, as compared with £711,000 in the preceding year, when 
the mileage in operation was slightly less. After meeting working 
expenses and paying to the Municipal Council its share of 


the profits—namely, £266,900, as against £227,740 in 1903—there 
remains a balance of £213,448, as contrasted with £200,000. It is 
proposed to appropriate £160,000 for the payment of a dividend of 
16e. per share on the old 200,000 shares. The total share capital of 
the company is £3,000,000, and it is now possible to make an issue 
of bonds to provide for the equipment of further extensions of the 
railway. 


St. Helens.—More than a week has elapsed without 
communication being exchanged between the directors of the Bt. 
Helens Tramway Company and the former employés, who are now 
on strike with no prospect of an early settlement. Between 10 and 
11 o’clock on Friday night, stones were hurled through windows 
of two of the cars on Ecoleston Hill, whilst making the inward 
journey from Prescot to St. Helens. There were passengers in the 
cars at the time, who fortunately escaped injury. Friday was the 
first occasion on which the cars had been run after dark since a 
similar incident occurred at the commencement of the strike. 

On Friday one of the strikers was charged with aesaulting James 
Lowe, one of the present drivers. He was fined ба. and costs or 
seven days, and bound over to be of good behaviour for three months. 
On Monday morning a glass packer was also charged with a breach 
of the He had to be locked up, and he was now ordered to 
find sureties for six months or go to gaol for seven days. Other 
actions are pending, and the police are kept busy protecting the 
cars on the Prescot section. 

There is every evidence of & long and determined stand being 
made by the strikers, and at present there is no sign of a 
5 The company is training new drivers and con- 

uctors. 


South African Notes, — KIMBERLEY. — The formal 
opening of the electric tramway to Alexandersfontein took place 
the other afternoon in the presence of Bir Lewis Michell, the Mayors 
of Kimberley and Johannesburg, the local Members of Parliament 
and the Town Councillors The undertaking has been carried out 
by De Beers for the benefit of the town. 


Wednesbury.—The T.C. has arranged to purchase the 
undertaking of the South Staffordshire Tramways (Lessee) Co. 
for £28,920, and for this purpose a loan of £29,000 has been 
applied for. 

A special meeting of the T.O. is to be convened to consider the 
matter, and at the meeting а resolution will be submitted to the 
effect that the seal of the Corporation be fixed to a conveyance for 
the sale to the Tramway Oo. of the site of the depdt, workshops, 
and offices, together with the buildings thereon, and the plant, &c., 
for £11,500, and on the completion of the sale the proposed loan will 
be proportionately reduced. One result of the settlement is likely 
to be an early resumption of the tramway service between Wed- 
nesbury and Darlaston. 


Widnes and Runcorn Transporter Bridge.—This 
remarkable structure, which spans the River Mersey not far from 
the iron bridge of the London and North-Western Railway, is now 
completed, and will be opened for traffic at the beginning of June. 
It is designed for the transport of heavy traffic across the river. 
The car consists of a рош 55 ft. x 24 f¢.—large enough to hold 
four 2-horse wagons, loaded, and 300 passengers. The bottom of 
the car is 12 ft. above high-water level, and it clears the Ship Canal 
wall by 4 ft. 6 in. The motive power is electricity. The car is 
suspended by steel wire ropes from a trolley 77 ft. long, which rune 
upon rails on the underside of the girders of the bridge. The trolley 
is carried by 16 wheels on each rail, and is propelled by two electric 
motors of about 35 н.р. each, the electricity being generated by a 
70. H.. gas engine on the Widnes side. The car can be brought up 
within its own length when travelling at full speed. The regala- 
tion time for transit from one side of the river to the other is 21 
minutes. The work has been undertaken and completed by the 
Widnes and Runcorn Transporter Bridge Co., Ltd., whose chief 
engineer is Mr. J. J. Webster, of Liverpool. Some recent 
have proved the working of the bridge to be entirely satisfactory. 


TELEGRAPH AND TELEPHONE NOTES: 


Telegraphic Interruptions and Repairs :— 


Cam. 
Trinidad-Demerara (No.1) .. её ee 
Trinidad-Demerara (No. 2) .. oe 


Be. Lucia-Martinique .. өө өө bs „ May 7, 1908 өө өө 
Dominice-Martinique .. өө T ee өө May 7 1908 өө өө 
Са eiro oo eo oe ee „ Aug, 1908 .. ee 

Issa (Yemen) Camaran ee eo e, Oct, 23,1908 .. ee 
Tarifa- er ee ee ee ee e ee Jan. 18, 1904 eo ee 
Closed { Pert Jer. Uf. ll Mar f ab 5. 


Bethurst-Bissao .. es oe 

Cape Haite-Mole St. Nicholas April 28, 1905 - 
Ban Domin o-Curacao ee ee es ee May 5, 1905 ee 
Bonny-Dus a eo ee ee ee ee May 12, 1906 ae 
Dakar-Conakry .. sä is .. May 11, 1905 
LANDLINES, 

Puerto-Barrios ee ee ee е 


ee July 28, 1902 ое ee 
Sept. 27,1904 .. ee 


Canada.—The Standard Ottawa correspondent states 
that a Bill incorporating the Fessenden Wireless Telegraph Co, of 
Canada, has passed the Railway Committee. The Munister of 
Marine said an arrangement had been made with the British 
Government to pass a general law regulating wireless telegraph 
systems, 
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Australian Telephone Rates.—The Queensland elec- 
trical officer, Mr. Hesketh, who recently toured the United States 
and Europe, has submitted to the Postmaster-General his report on 
the results of his observations of the telephone systems in the 
Ruro countries. Mr. Hesketh suggests that in Australia the 
toll system should be inaugurated by refusing subscribers at the 
present rates from January ist next, and introducing a scale of 
charges based on the size of the network and the calls on the line. 
He recommends a rate of £1 for every 500 additional calls, or, say, 
Ad. per call over the number covered by the annual subscrip- 
tion. He argues that the present Australian rates are far too 
low foran unlimited service, and suggests fora service with 600 
calls a year free within 1 mile from the exchange the following 
rates, which would, under proper commercial management, he says, 
be remunerative even in the largest Australian centres :— 


Separate line, £7 a year. 
Two-party lines, each party £5. 
Four-party lines, each party £3 10s. 


Assuming that 15 calls are made on each working day, or 4,600 a 
year, а fixed annual charge on.the measured basis should not be less 


than :— 
Separate line and 600 calls, £7. 
4,000 extra calls at £1 per 500, £8 ; total, £15. 


This is equivalent to saying that if a large user guarantees to 
operate the line 15 times a day, he is given free as many more calls 
` as he cares to bave. The ter proportion of the telephone users 
of the future will, Mr. Hesketh thinks, be those who utilise the 
instrument from three to five times a day. Any new scheme 
sonig be drafted for this large majority of the hitherto unreached 
public, 


Cardiff Telephones.—A new telephone exchange, con- 
structed on the common battery system, has been installed at the 
Cardiff Post Office, and will shortly be opened for use. 


Continental Notes.—ITaLy.—Negotiations are reported 
to be in hand with regard to the establishment of international 
telephonic communication between Milan and Geneva, Switserland. 


Houghton-le-Spring.—Apprehension heving been felt 
by the Postal authorities at the proximity to the telegraph wires of 
the overhead cables erected by the Buuderland District Tramways 
Co., they asked leave of the U.D.O. to shift the poles and wires 
to the other side of the road, but consent was refused, the Council 
urging that the poles should be erected on private land. To this 
the Postal authorities demurred, stating that the revenue from the 
local telegraph service would not justify the expense which would 
be involved, As no agreement has been come to, the telegraph 
service has been suspended. | | | 

Mexico.—The Mexican Telegraph Department has placed 
& contract with an American firm for a submarine telegraph cable, 
to connect the island of Carmen with the mainland. 


Portsmouth Telephone Inquiry.—We referred in our 
last issue to the questions raised by the Inspector at this L.G.B. 
inquiry in regard to the raising of a loan to'carry out work that the 
L.G.B. had refused to sanction. The Portsmouth Evening News 
says that the deputy town clerk, Mr. Etherton, urged that the 
balance of the revenue acoount would about equal that on the 
suspense account, which, if was explained, was constituted for the 
repayment of the overdraft. The amount expended over and above 
that sanctioned by the L.G.B. was £3,114, which was borrowed 
from the Finance Committee. 

The Inspector: The Board felt that. the ratepayers’ money should 
not be expended in certain works which the Council proposed to 
do, but the Council have apparently overridden the decision of 
the Board and proceeded to carry out the works. In what position 
do we stand in regard to this)inquiry? If the L. d. B. refuse to 
sanction this loan is the Couneil going ahead, and the ratepayers 
have practically no representation at all? 

Mr. Btherton: I cannot say what the Council will do. The last 
work was practically in band, and the Council considered that it 
was either a question of going on with the work or that it must 
come to a standstill, and they chose the better alternative. 

The Inspector: There is no question that in this matter the 
Council have gone quite outside their statutory powers. 

The Inspector questioned closely as to the limitations of the 
“ suspense account,” which he declared appeared to him unlimited. 
This, however, was denied. ; КИ | 

Mr. Robb drew attention to the fact that the Telephone Com- 
mittee and the Finance Committee were practically synonymous, 
as 10 members were sitting on each, and it practically meant one 
Committee lending itself the money. “It is,” commented Mr. 
Robb, '' very illuminating as to the methods of the Council.” 

Mr. Etherton urged that the matter was confirmed by the Council 
unanimously. С NS 

The Inspector: Has any work in respect of this loan been antici- 
pated ?: * 

Mr. Etherton: Yes, sir. 

After further questions as to the accounts, the Inspector remarked 
that on January 25th the over expended capital was £3,114, and on 
March 31st the suspense account was £4,137 178. 4d, Also on the 
same date there was a sum of £1,637 which was allocated 
the present application, and therefore wasno part of the £4,137, 
He also referred to a letter received from the Council by the Board 
on April 14th, an estimate for works which had been carried out seven 
weeks before, which ђе contegded was а very unfair representation, 


- 


Swansea.—The balance-sheet of the t one 
ment shows a net credit balance of £415, which, added to a similar 
balance of £324 brought forward from last year, shows a financial 
profit of £739 up to March. Altogether £22,532 has been expended 


on the undertaking, and the total revenue from all sources last year 
was £3,963. 


Telephone Purchase.— Fears have been expressed that 
the report of the Belect Committee on the Telephone Agreement, 
which i$ to be nominated on Monday next, will not be before the 
House of Commons in time for discussion this Session, so that 
according to the terms of the agreement the latter, it is alleged, 
will automatically become binding on August 31st. Lord 
has stated that be sees no reason to doubt that the time allowed 
for consideration of the question will be sufficient. 


The Dutch Cable in the East.—A telegraph station 
for international service bas now been opened at Jap in the Caro- 
lines, the station being connected by means of a cable, which 
belongs to the German—Netherlands Telegraph Oo., with Menado 
(Celebes) on the one hand and Guam on the other. The laying of 
the Menado—Jap—Guam section was completed on April 26th by 
the North German Marine Cable Works Co., of Cologne and Nor- 
denham, the work being performed by the cable steamer Stephan, 
The total length of the cable is 1,884 miles, and the maximum 
depth to which it has been laid is approximately 4j miles By 
means of this cable the Netherlands Indian Oolonies and the 
German Caroline Islands have been brought into connection with 
the American Pacific cable. The Stephan has now proceeded to 
Shanghai for the p of laying the coast section, which is 130 
miles long, of the cable which will form of the cable betwesn 
Shanghai and Jap. This main section of the cable is being manu- 
factured at Nordenham, and is to be laid in the ing winter. 
The rates for telegrams to Jap amount to 5s. per word vid Emden— 
Vigo—Madras—Menado, or vid Bushire—Madras—Menado, or by 
the Eastern Telegraph Co.'s cable, Madras— Menado, 


Underground  Telegraphs. — The Association of 
Ohambers of Commerce of the United Kingdom recently forwarded 
to the Postmaster-General a memorial urging the importance, in 
the interests of trade and commerce, of all trunk telegraphic wires 
being laid underground, so as to obviate the delays which are at 
present frequently caused by storms breaking down the overhead 
wires, The Postmaster-General replied that last year £150,000 was. 

ton the underground line to the north ; and with the assent of 
the Treasury he had included the same amount in the Estimates for 
the current financial year. With that amount he would be able fo 
complete the und und line from London to Glasgow and to 
begin underground lines to the east and to the west from London. 

· The following answer by the Postmaster-General to a question by 

Sir Thomas Dewar was on the Parliamentary papers on Wednesday 
(May 17th): “The cable is complete as far as Carlisle, the pipes 
are all laid between Carlisle and G w; and the cable for these 
pipes bas been ordered, and will be drawn in during the present 
year. 4 underground line from London to Glasgow will then be 
complete.” . 


Wireless Telegraphy between Berlin and Dresden. 
An installation between these two cities has now been established — 
and is in regular operation, solely, at first, for the purpose of experi- 
ments on the part of the Berlin Oompany for Wireless Telegraphy. 
The object of the trials is to test apparatus which aims at securing 
certain transmission over such a distance as separates the two cities 
and the intervening country, as telegraphy overland is said to 
require from two to three times the power necessary for the same 
distance over the sea. In Berlin the station is situated at the 
Oberspree electricity works, in Ober-Bchóneweide, where only & 
transmitter is installed, while the Dresden station, which is located 
at the Technical High School, is only equipped with receiving 
apparatus. There is no question of establishing a public service of 
wireless messages between the two capitals. A deputation of 
Bulgarian engineers and high officials has visited Berlin in order 
to investigate the station and the working of the system. 


The Composition of the Are Light.— Special measure- 
ments made by J. Precht and Е. Stenger show that as the consump- 
tion of power in an atc light increases, the amount of blue light 
increases out of proportion to the increase of the green and red гау». . 
This is in accordance with theory, because the greater consumption 
of power connotes a higher tem and this involves the 
emission of a larger proportion of light of short wave-lengths. 


Electrodes of Iron Oxide.—A Swedish patent has been 
taken out by E. W. Jungner, of Norrköping, for a process of making 
electrodes mainly composed of ferric oxide, which are claimed to 

a high degree of activity. Plates of iron are heated to а 
white heat in of air, and in contact with a carbonaceous 
fuel, As soon as they have become incandescent, they are plunged 
into cold water, when the layers of oxides mixed with carbon which 
have formed on the surface of the plates, scale off. These are dried 
and powdered, mixed with lead ore and crystalline graphite, made 
into a paste with water, and finally baked: 


O * 
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THE HYDRO-ELECTRIC INSTALLATION OF TURBIGO, LOMBARDY. 


By ENRICO BIGNAMI. 


Two years ago (ELECTRICAL REVIEW, July 24th, 1908) Turbigo. The latter has now been completed, and operates 
we published a description of the great hydro-electric in parallel with the plant at Vizzola. . 


generating station of Vizzola, on the Ticino—one of the The new installation, like its forerunner, is energised by a 
largest installations | | by-pass from the 
of its kind not only River Ticino, the 
in ltaly, but in Naviglio Grande— 
Europe — which 7 noteworthy as 
was erected and being the first canal 
equipped by the to be cut in Upper 
Società Lom- Italy, its construc- 
barda рег Distri- | tion having been 


commenced as far 
back as the year 
1179. The waters 
of the latter .are 
diverted from it in 
the Castellana 
region into a new 
canal, 5,590 m. in 
length, which runs 
alongside the Navi- 
glio Grande for 
three-quarters of its 
length; theavailable 
head is 82 m., which 
gives, at the rate of 


buzione di Energia 
Elettrica. This 
plant distributes 
electrical energy to 
the surrounding 
districts, which 
correspond in 
character to our 
Lancashire and 
Yorkshire, and con- 
stitute the chief in- 
dustrial areas of 
Italy ; the installa- 
tion at first devel- 
oped 14,000 K. r., 
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Fig. 2.—INTEBIOR OF Товвіао Pow In STATION. 


but was afterwards increased to 19,000 н.р. Nevertheless,the flow permitted by the terms of the concession— namely, 
company has found it necessary to provide for still greater 62 m.? per second—a total power of 6,800 H. P., correspond- 
demands, and hae, therefore, laid down а néw installation at ing to about 5, 400 B. H.P. on the turbine shafts. 
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Fia. 3.— FogEBAY AT TUBBIGO. 


height of 2:75 m. above the floor of the Naviglio proper and 
consists of two iron frames situated at a distance of 1:2 m, 
apart, turning on hinges at the foot, and carrying the foot- 
bridge giving access to the working of the battens. This 
constrnction was adopted in preference to that of a simple 
earthen dam, such as had been arranged for in the original 
project, on account of the intention of preserving the old 
Naviglio as a stand-by to the new canal, во as to ensure the 
continuity of the irrigation in the event of any untoward 
accident. 

As above stated, the canal has a total length, from the 
intake to the power station, of 5,590 m. From the latter 
the water is discharged direotly into the Naviglio, restored in 
the neighbourhood of the bridge of Turbigo over a length 
of 500 m. 

The power station buildings are situated at the end of the 
canal, on the left bank of the Naviglio. They consist of 
two part&: the first, facing the upper canal and in direct 
communication with the forebay formed at the end of the said 
canal, is destined exclusively for the turbines, each of which 
is fixed at the bottom of a separate basin, open to thesky ; the 
second adjoins the first, and consists of а large room, 40 m. 
long x 10 m. wide and 12 m. high, and some smaller 
rooms for operating purposes, and is devoted entirely, to 
the electrical machinery. Е —- 


Fig. 4.—Front ELEVATION OF POWER STATTON HAND TAILBACE. 


The dam at the intake contains ten 
openings, each 3 m. wide x 2 m. high, 
with sluices controlled from above, and 
permitting the maximum volume of water 
to pass through—65 m. per second 
(62 m. for the production of motive power, 
and 3 m. for navigation purposes). This 
intake structure rises above the highest 
level of the water, and serves to carry a 
public roadway, as shown in fig. 1. In 
the back ground of this view may be 
seen the steam power station of 
Tornavento, which supplies energy to 
work the electric railways running into 
Milan ; this station was described in our 
issue of April 24th, 1908, The lock for 
the navigation of the canal is situated 
below the intake works, at the mouth of 
an approach channel more than 150 m. 
in length. Its dimensions аге those 
which are nowadays required by statute, 
namely, 38 m. in length and 5% m. in 
width at the bottom, increasing to 6*5 m. 
at the top. The lock gates are of the 
wooden door type which has been handed 
down to us from time immemorial. 

A movable weir serves to shut off 
the old canal and to guide its waters into 
the new channel. The weir rises to а 


Fig. 5.—SLUICE @клв FOR CONTROLLING TURÉINES. Т5 
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The hydraulic works at the power station consists of 
weirs, spillway canal, &c., which are situated on the left 
bank of the principal canal bringing the water to the power 
station, and in close proximity to the latter. 

As it is necessary to maintain the water in the discharge 
canal always at a constant level, in order to avoid variations 


Ев. 6.—Товвіао Powza STATION, SHOWING ÜBPILLWAY CANAL AND TBANBMISSION LINE. 


in the rate of flow of the watera, which are diverted at in- 
tervals along the length of the Naviglio for irrigation pur- 
poses, by gates of fixed capacity, three outlets have been 
made, in addition to a spillway 90 m. long, at the 
bottom of the left wall of the forebay above the tur- 


For the admission of water to the turbines from the 
forebay, there are corresponding to each turbine а pair 
of gates separated by а sheet-iron partition, and 
having each an opening of 3 m. x 3'20 m., with 
regulating gear operated by hand. In front of each 
gate there is a grating having an opening of 6°5 m. 

The three - phase 
alternators are of the 
rotating field-magnet 
type, with separate 
poles ; the armature is 
wound with removable 
coils, shaped upon 
special formers. Each 
alternator is built for 
a normal output of 
1,320 kilovolt- 
amperes, corresponding 
with an output of 
1,050 KW. on an in- 
ductive load, having 
a power factor of 80 
per cent, at the normal 
pressure of 11,000 
volts and a frequency 
of 50 cycles per second. 
The bulk of the power 
developed by the in- 
stallation at Turbigo, 
amounting to about 
8,500 Kw., will be 
transmitted over three 
overhead lines, and 
distributed maioly in 
the area which is also 
served by the Vizzola generating. station, especially in the 
neighbourhood of Legnano, where the greater portion of 
the consumers are situated. The remainder of the 
power of Turbigo, amounting to about 1,000 KW., 
will be distributed to new factories engaged in the 


Тнк МІР, PATENT REFLECTOBS FOR Ют,шотвїс Lientina (See Page 815). 


bines. These are furnished with control gates auto- 
matically operated by electrical means, continuously 
depending upon the slight variations of level in the basin 
itself. 

In order to ensure the continuity of the working of the 
installation at the time of the annual draining of the 
Naviglio, and, further, to discharge without interruption 
the excess of capacity provided by the new canal (which is 
lined with an impermeable coating, doing away with the 
leakage and absorption of the old bed of the Naviglio), on 
the left bank of the latter, and almost opposite the power 
station, there has been constructed a discharge aqueduct with 
23 ш. clear opening divided between six gates, from which 
a canal 587 m. long leads to the Ticino, capable of returning 
to the latter the whole discharge of the new works. 

The generating plant comprises five electric generators, 
all of the same size; four of these are normally run, and 
the fifth is held in reserve. Hach set consists of a turbine 
with horizontal shaft, with an output of 1,500 m.m.r., 
coupled directly and rigidly to a three-phase alternator of 
corresponding capacity. There are two small auxiliary 
groups for the excitation of the main generators, and to 
supply power for lighting, driving cranes and the machine 
tools in the repair shops ; each of these consists of a turbine 
with horizontal shaft, of 100 в,н.р., connected by a flexible 
coupling to a direct-current generator. 

The station is also provided with an overhead electric 
travelling crane of 25 tons capacity, and with switchboards 
and electrical apparatus for the control of the generators and 
the outgoing feeders. 


1 5 industry in the region between Saronno and 
о. 

With the completion of this installation at Turbigo, the 
Società Lombarda has initiated the work of organising and 
setting upon a new basis, the navigation of this 


G.E. Woopen FRAMED ELECTRIC RADIATOR. 


ancient waterway, upon which for many years a feeble 
and tedious traffic has languished. At present there only 
remains the organisation of the length of about 22 km. 
between the new station at Turbigo and, the Bridge of 
Abbiategrasso, upon which the excess of gradient will give, 


814 THE ELECTRICAL REVIEW. 


{> I 
[Vol. 56. No. 1,434, Max 19, 1905. 


with a single fall of 11 m., a power of 4,500 B. H. P. ab 
distance of ‘only 20, km. from Milan: : 


(Fie. 11. Fia.p2. 


Fic. 5. ‘ 


Fie. 6. o» зс 


Riva, Monneret & Co., of Milan, which is well known on 
account of the immense turbines which it has exported to 


Fid. 3. Ета. (4. 


Fic. 7. Fias 8 AND , 


New Evectraic LicHT FITTINGS. 


© Fre. 10. ча. 11. | Fia. 12. 


' ‘The turbines of this installation, with the automatic oil- 
regulators connected therewith, were supplied by the firm of 


other Edropean countries and the United States. The alter- 
nators, together with all their accessory apparatus, were 


furnished by Messrs. Gadda & Oo. and Brioschi Finzi & Co., 


also of Milan, who have been able to carry out electrical instal- 
lations on the largest scale, in competition with foreign firms, 
and have hitherto held a prominent position in Italy in the 


construction of the most important undertakings. `` 


With reference to the progress of these national industries, 
it is worthy of note that Italian capital has almost wholly 
replaced foreign capital, not only in connection with the 
enterprises already accomplished, but also in the formation 
of new companies and installations for the exploitation of 
the natural sources of power of the country, a fountain of 
wealth which is continually acquiring increased importance: 
and value. 


NEW ELECTRIC LIGHT FITTINGS. 


MANUFACTURERS of electric light fittings are continually engaged 
upon the production of new designe. No sooner are one season's 
styles before the trade and the public than the designing specialist's 
department must set to work проп something, new, snd if possible, 
better, to meet, or perbaps to make, the tastes which will prevail in 
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the next. We have been through а good many fittings showrooms 
in our time, and have noted the interesting changes that have taken 
place from season to season, in designs, in metals employed, and 
the ever-increasing seal evidenced in the efforts to produce fittings 
to meet the needs and tastes of users of electric light in every 
station in life, from the delicate refinements in request for the 
luxuriously furnished country-house or Park Lane mavsion to the 
plainness and cheapness required for the workmen's dwellings, say, 
of West Ham. At times tho new designs strike one as being 
merely a reversion to old types with a slight touch of the modern 
about them; some being the revival of the old massive splendours 
that our grandfathers used to employ for candle lighting. There 
are exact copies of fine old specimens of French art fittings of 
100 years and more ago, for those to whom artistic accuracy is of 
greater moment than economy of cost ; for those of thinner purse 
there are less expensive, because less accurate, copies of the rame 
old designs. 

We might write a good deal more in a similar strain to the fore- 
going, for we have just had the pleasure of a visit to the excellent 
fittings showroonis of the General Electric Co., Ltd., in company 
with two of their ists in that department, with a copy of their 
new Electrical Fixtures and Glassware Catalogue as a sort of guide. 
Our diffculty is to know which objects to mention and which to 
omit from this notice of our visit, for there is such a host of things 
new and interesting; we must leave it to the accompanying illus- 
trations of selected representative types to make up for anything 
that our pen may lack. 

Two new departments have just been fitted up at 67, Queen 
Victoria Street, E.C., for the effective display of crystal fittings, 
which are now more in demand again, and for exhibiting & fine 
collection of aocurate classic French designs which also are specially 
in request. As we have already indicated, cheaper and less 
correct copies of the same designs are also on show. In wooden 
electric light fittings, too, the company has launched ont, having 


adopted a special ented fire-resisting wood expressly for this 
purpose; the wooden-fzamed radiator which appears among the 
accompanying illustrations is noteworthy among the new things 


in this collection. Both in its catalogue and in its showrooms the 
G.E. Co. bas almost every recent kind of bracket, pendant, elec- 
trolier, ceiling light, standard, bronze, and so op, that the hesrt 
could wish for. They are finished in polished or antique brass, 
steel and Florentine bronze, or bronsed and relieved, oxidised 
copper and silver, silver-plated and real gilt. Large stocks are kept 
at the London and provincial showrooms, and at the Birmingham 
factories over 600 workmen аге continuously engaged solely in the 
production of the fittings and accessories shown in the newly-issued 
catalogue. | 

We must pass hurriedly over the variety of small accessories, ball 
and counterweight fittings, ahop window and picture reflectors, 
water-tight pendants, &c., though mention ought to be made of 
some fittings which are shown for tramcar and train 
lighting, and also of the plain iron fittings for the lighting of 
hospitals and asylums and other public buildings. Oar fig. 1 
is a specimen of one-light ceiling fixture in polished brass 
(known as the Stourport”), and fig. 8 shows the Stratton open- 
roofed fitting for one to three lights; fig. 2 is a brass pendant 
of pleasing appearance (the Denstone ), finished in oxidised 
copper with enamelled medallions; the “ Bootle” bracket and 
lantern is seen in fig. 3. In figs. 4 aud 6, as will be easily observed, 
are some fine ae from the wooden fittings section. The 
“Ludlow” three-light electrolier, cast and chased, is shown in 
fig. 5, and in fig. 7 there is illustrated the “Tidworth” open top 
electrolier, which is of a dull gold colour, with cast and chased 
metal work and a silk flounce. Fig. 9 represents a polished brass 
two-light bracket, the “ Gillingham.” 

A new feature for dressing table mirror lighting is an adjustable 
fitting, the arm of which by means of a sliding ball arrange- 
ment can be placed at any desired height, the arm being also 
lengthened or shortened, as may be required, by a screw. A 
small but very useful device is the ward band lamp, shown in 
fig. 11. We understacd that, in addition to the 16-0.P. Robertson 
lamp for general use in this device, one of smaller power is fixed in 
the handle for use at night time, so that patients may not be 
needlessly disturbed. The handle is of wood with asbestos lining, 
and there is a resistance in the handle in circuit with the illuminat- 
ing lamp. The patent oval-link chain shown in fig. 10 is 
employed for many G. K. O. fittings, and it effectually hides the 
cord in a very simple manner, A new patent cord shortener 
a in fig. 12. 

e have only space to refer to one more speciality shown in this 
excellent catalogue—the “ M.I.P." patent reflectors for shop cornice 
and picture lighting. These reflectors are made in 12-in. sections, 
which are interchangeable with each other, and can thus be coupled 
together for any reasonable length, making а continuous reflector. 
No wiring is needed, as the lampe, which can be of ordinary stock 
types, are attached to insulated rods carrying the current. These 
rods terminate in plags and sockets. We show two of the sections 
coupled up, on page 814. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Ashton - under - Lyne.—May 23rd. 
tramcars. Seo Official Notioes May öth. 
Bangour Village —Mey 27th. Edinburgh District 
Lunacy |i Board iwantel_offers'ifor boilers, Mengines tandi, dynantos, 


Six single-deck 


economisers, cranes, battery, switchboard, cables. Electrical 
engineers, Mesers. Buchan and Hogarth, 16, Rutland Square, 
Edinburgh. Architect, Mr. H. J. Bianc, 25, Rutland Square, 
Edinburgh. 


Bracebridge Asylum.—June 7th. Fire alarms, tele- 
phones, bells, and tell-tale clocks, for thie Asylum. See “ Official 
Notices " to-day. 


Brecon and Radnor Asylum.—June 7th. Wiring 
and motors for the new farm buildings, also fire alarm installation 
at the Aslyum. See “ Official Notices” to-day. 


Bristol.— The City electrical engineer is inviting tenders 
for single-phss5 alternating-current transformers and three-phase to 
direct-current motor-generators. 


Burslem.—May 30th. The Corporation invites tenders 
for wiring the Town Hall, Markets, &c., also for house service fuses 
and meters. Mr. Ashton Bremner, borough electrical engineer. 


Clydebank.—May 22nd. Electric arc light installation 
for the Outer Basin of Clydebank Dock. Mr. Geo. H. Baxter, 
mechanical engineer, Clyde Navigation, 16, Robertson Btreet, 
Glasgow. 


Croydon.—Three direct-coupled single-phase motor- 
driven centrifugal pumping seta for the Corporation Sewerage 
Works. See Official Notices” to-day. 


Darlington.—May 23rd. Two storage batteries for the 
electricity works. See “Official Notices” May 12th. 


Dartford.—May 24th. Lancashire boiler, piping, one 


Notices” May 5th. 


 Dublin.—May 30th. The Cleansing Committee wants 
tenders for tank wagons, covered tipping wagons, &., for conveying 
city refuse over the tramway routes. City engineer, Mr. Spencer 
Harty, City Hall. 


Edinburgh.—May 30th. Switchboard panel extension 
for McDonald Road station. See Official Notices" May 12th. 


Edinburgh.— June 6th. Steam and exhaust pipe-work 
for the McDonald Road electricity station. Bee “ Official Notices " 


to-day. 


Glasgow.—May 22nd. Electric light installation for the, 
Parkhead District Library. Specifications from Mr. J. В. Rhind, 
67, Hope Street, Glasgow. . 


Islington.—May 24th. Coal bunkers for the electricity 
works. See “ Official Notices" May 5th. 


Keighley.— May 20th. Superheaters. See * Official 
Notices " May 5th. Й 

Kettering.—May 29th. Nernst lamps, ровів, &c., for 
street lighting. See Official Notices" May 5th. 


Liandudno.—May 22nd. 
two balancing sets for the U.D.C. 


Melbourne.—July 14th. Arc lamps, poles, brackets, 
&c., for street lighting for the Council. See Official Notices 
May 12th. 


Partick.—June 6th. Water-tube boiler, switchboard 
extensions, coal conveyor, bunkers, feeder cable, &c. See Official 
Notices ” to-day. | 


Radcliffe—May 30th. One 250-Kw. steam dynamo for 
electricity works extensions. See “ Official Notices ” to-day. 


Switchboard extensions, also 
See “ Official Notices” May 12th. 


Spain.—June 4th. The Spanish Ministry of Posts and 
Te phs in Madrid is inviting tenders, until Jane 4th, for the 
supply of 50 tons of galvanised iron telegraph wire, 4 mm. diameter 
and 5 tons of bronze wire, 3 mm. diameter. Particulars may be 
obtained from, and tenders are to be sent to, Ls Direccion General 
de Correos y Telegraphos, Carretas, 3, Madrid. 


St. Pancras,—May 23rd. Arc lamp carbons for one 
year. See "Official Notices” May 12th. 

Sunderland, — May 24th. 
“ Official Notices” May 50, 


Swapsea.—June Sth. Two motor-alternators foi the 
Seo " Official Notices” to-day, le 


Tramway stores, See 
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OLOSED. 


Bolton.—The Electricity Committee has accepted the 


tender of Messrs. Musgrave & Bons, of Bolton, for the supply of 
condensing plant. 


Burslem.—The T.C. has accepted the tender of the 
Glasgow Patents Co, Ltd., for the supply of a water softener to 
the electric lighting works, at £362. 


Bury.—Mesers. Ashworth & Parker, of Bury, have 
secured the order for the generating plant for the electric light 
installation at the new Workhouse Hospital. 


Cumberland.—The West Cumberland Power and Tram- 
way Co. Lid., has accepted the tender of Messrs. R. W. Alpine 
and Bons, of Glasgow, for constructing the permanent way of the 
West Cumberland Tramways, and that of the Brush Electrical 
Engineering Oo., Ltd., for the machinery. 


Glasgow.— The Electricity Committee has recom- 
mended to the T.O. for acceptance the following offers in con- 
nection with Port Dandas and Pollockshaws Road stations :— 


Babcock & Wilcox, Ltd., coal and ash conveyors, £5,181. 

British Electric Plant Co., Ltd., Alloa, feed-pumps, motors and accessories, 
£920 5s. 

Mirrlees-Watson Co., Ltd., condensing plant, £1,250. 

British Westinghouse Co., Ltd., motor- generators. £5,610. 

Messrs. Ferranti, Ltd., switehboards, £85]. 


The General Electric Co „ Ltd., has secured the contract for 


supplying the Corporation Oleansing Department with carbons for 
one year. 


The Electricity Committee of tbe Corporation has recom- 
mended for acceptance the following offers for stores for & period 
of one year:— 


Messrs. W. T. Glover & Co., Ltd., for high-tension cable; Callender's Cable 
and Construction Co., Ltd., for low- tension cable; Messrs. W. T. Glover & Co., 
Ltd., for india- rubher- covered conductors, cables and wires; Messrs. Ferranti, 
Ltd., for meters; Messrs. Chamberlain & Hookham, Ltd., for meters; Messrs. 
Crompton & Co., Ltd., for carbons; the Sloan Electrical Co., Ltd., for oarbons; 
the Scottish Wood Haskinising Co., Ltd., for wooden trooghing Н the Falkirk 
Iron Co. and the Alloa Iron Co., for cast-iron boxes in sections. 


The whole of these offers, with the exception of those for the 
supply of meters, are, so far as regards the offerers who complied 
with the respectivo specifications, in each саве the lowest. 


Govan.—The following is a list of the successful tenderers 


for electricity department stores for the current year. There were 
257 tenders sent in :— 


1. Engine and cylinder oil . .. John Macqueen & Co., Glasgow. 
Red & White Lead & graphite . 
Packing & gauge glasses я 
Sponge по white & coloured 

waste.. ee ee 


” " » 
Ferguson & Timpson . ,, 


.. James Duncan, Govan: 
. Cables.. 2 vs es „ Brit: Ins, & Helsby Cables, Ltd. 


2 
8. Cable accessories vs 
4. Bitumen and compound. 
6. Meters up to an including 25 
amperes .. 
All sizes over 25 amperes” 
6. Fuse boxes . 
7. Wrought iron tubes and fittings 
8. Cast-iron pipes 5% 
9. Cement Я ee i 
10. Brushes Я га ee 
All other items N 
11. Paints and linseed oil 
All other items ee oe А 
12. Timber ee es ee ee 
18. Carbons as >» eo 
Coal ее e. 


15. Joint boxes m 24 ` 

16. Motors 1, 9 and 3 M. v. is - 
All other Bizes э $ 

17. Motor starters (contract divided) 
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` Craig Sharp, Lid, Glasgow. 


Ferranti, Ltd., Hollinwood. 
Chamberlain & Hookham, Birmingham. 
Keighley Electrical Eng. Co., Keighley. 
D. Richmond & Co., Govan. 

David King & Co., Glasgow. 


.. Scott & Rae, Glasgow. 

.. W. Morier, Govan. 

.. P. & W. M'Lellan, Ltd., Glasgow. 
. Jas. Storer & Co., Glasgow. 

. Јав. Duncan, Govan. 


Robinson, Dunn & Co., Partick. 


«» Crompton £ Co., Ltd., London. 
.. John ed & Bons, Glasgow. 
. Not yet settle 


British Thomson-Houston Co., Rugby. 


. Lancashire Dy. & Motor Co., Manchester, 


Reyrolle & Co., Hebburn-on- "Tyne. 
Monté- Callow, London. 

Brook, Hirst & Co., Chester. 
Berry, Skinner & Co., London. 


Hammersmith.—The B.C. has received the following 


tenders :— 


For BUB-STATr 


Ferranti, Ltd. (accepted) .. 
Brush Electrical Eng Teorin 
Crompton & Co. ee 
Cowans, Ltd. .. ee T 
General] Electric Co. .. 


British Thomson-Houston Co. (accepted lor enuip- 
ment for one sub- auem at 2190) .. 


Reyrolle & Co. 
Siemens Bros, & Co. ; ee 
Richardsons, Westgarth - 


Fon MAIN 


ION SwiTCH-GEAR. 


ee ee ee ee £609 0 
Co. ee ° ө ee 890 0 
ee ee ee ee 939 0 

. oe ee ee 1,004 10 
1,114 0 

1,897 0 

ee [E е se 1,728 b 

ee T T .. 1,957 5 

А T T 9,519 0 


SWITCH-GEAR. 


British Thomson-Houston Co. (accepted, at £506), single-phase, £508, two- 


phase, £671. 
Ferranti, Ltd. £518, £618. 
Cowans, Ltd., £637 108., £684 158. 
Siemens Bros. & Co., £731, £768. 


British Westinghouse Co., £8c0, £905 10s. 
Brush Electrical Engineering Co., £1,006, no quotation for two-phase. 


Richardsons, Westgarth, £1,105, £1, 


355, 


For annual supplies of commutator brushes there were 11 


tenders. Those of Mr. C. R 


Heap and Messrs. Le Carbone (the 


latter for Boudreaux patent brushes) were accepted. 


Leith.— Messrs. S. Dixon 
to lay down six sets of Turner's 
Corporation tramway system. 


& Son, Ltd., have been ordered 
automatic point controllers for tbe 


Tueeday, May 30th.—At B p.m. 


London.—The London County Council has received the 
following tenders for the road-work and paving works in connection 
with the construction of a short length of tramways in Archway 
Road, Highgate :— 


Tramway Paving works of 


construction. street widening. Total. 
Dick, Kerr & Co., Ltd. пееш 


mended) . .. £4,587 15 9 £1,010 8 5 £5,598 4 2 
D. R. Paterson, London . s 4,81 14 2 1,086 11 9 5814 6 11 
John Mowlem & Co., Ltd. "T 4,920 2 4 1,035 8 7 5,955 10 11 
Wm. Griffiths & Co., Lid. ER 4,954 18 8 1,034 5 10 6,988 19 6 
R. W. Blackwell & Co., Ltd. .. 5,087 15 8 1,104 18 6 6,142 14 2 


Muirhead, Greig & Matthews 6,074 14 0 1,062 1 7 
The offer of the Metropolitan Electric Tramways, Ltd., is to be 


accepted for the overhead electrical equipment of the above short 
lines, at a cost not exceeding £600. 


Metropolitan Asylums Board.—The Board received 
the following tenders on Saturday for the installation of electric 
light, telephones and fire alarms at the Southern Hospital :— 


Buchanan & Curwen (accepted) E РЕ j . £8,400 
Bramley & Batstone  .. ee Ж PM bs s 8,677 
Belshaw & Co. oe ee * ә 8,944 
Alliance Electrical Co., Ltd. T ex " is А 

Е. А. Glover & Со., Ltd. T is T ie vs 9,671 
Wenham & Waters, Ltd. us as T " .. 10,700 
Drake & Gorham, Ltd. .. e T s .. 10,819 
Higgins & Griffiths H N . · 10,650 
Bergtheil & Young, Ltd. г ee 11,600 


The estimate of the engineer-in-ohiet WAS «£8. 500. 

The order for renewing the electrical storage battery at the 
Northern Hospital for £295, and also to maintain same for 10 years 
at £28 per annum, has been placed with the Tudor Accamulator Co. 


Partick.—The Electricity Committee has accepted the 
following offers for annual supplies :— 


Messrs. Doulton & Co., for troughs and covers. 
Messrs. Venner & Co., ‘tor meters. 
Brockie-Pell Arc Lamp Co., for arc lamp oarbons. 


British Insulated and Helsby Cables, Ltd., for fuse-boxes. 
Messrs. P. & R. Fleming, for stores. 


Poplar.—The Lighting Committee has accepted the 
tender of the Whitwell Coal Oo. for the supply of 3,600 tons of 
Btockingford beans at 10s. 94. per ton to be delivered during the 
next six months. The Committee has the option of a second 
3,500 tons at the same price during the following half-year. 


Ramsgate.—The tender of Messrs. J. W. Woodhall and- 


Son has been accepted for the erection of the electric power 
station at Ramsgate, at £3,655. 


Scunthorpe.—The U.D.C. on May 11th accepted the 


‘tender of the British Westinghouse Co., for the supply of engines, 


dynamos, pumps, motors, cables, & :., for the Waterworks, at £7,134. 


Shoreditch.—The B.C. has received the following. 


tenders for 3,800 yards ‘75 H.T. concentric paper-insulated lead- 
covered cable : — 


Messrs. W. T. Glover & Co., Ltd. (accepted) .. 
British Insulated and Helsby Cables, Tui. ee 
W. T. Henley's Telegraph bui on 
Siemens Bros. & Co., Ltd. ё 


oe .. £8,234 
oo 


oe 


2 0 ee ° 29.891. 


Sonthampton.— The T.C. his mm the on of 
the North-Eastern Bteel Co., of Middlesbrough, for the supply of 
250 tons of tramway parts, at £5 10r. per ton, and that of Messrs. 


G. R. Turner, Ltd., for two 10-ton coal wagons for the electricity 
department, at £128. 


Woolwich.—dMessrs. Browett, Lindley & Co. Em have 
jast received an order from his Majesty’ 8 Government for the 
supply of а 500-xw. steam generator, including one of their three- 
crank triple-expansion enclosed forced lubrication steam engines, 
coupled to a dynamo by the British Westinghouse Oo., to be 
installed at the Royal Arsenal, Woolwich, this being an exact 
duplicate set to that supplied last October. 


FORTHCOMING EVENTS. 


To-day’s nts.—At 7.80 p.m. N.E. Coast Institution of Engi 
Shipbuilders. Closing Business Mee ‚ Mr J. Е. nginoers an >ш 


reply to discussion on *‘ Applications of Electricity to Industrial 
Purposes." 


Monday, May 22nd.—At 8 p.m. Societ i of Arts. Cantor Lecture by Mr. 
. W. Ravenshaw on “The Uses of Electricity in Mines." 
` (Lecture II.) 
Tuesday, May 28rd.—4A14.90 p.m. Society of Arte. “Тһе Oape-to-Cairo Rail- 
way, by Bir C. H. T. Metcalfe. 
Wednesday, May 24th.— At 8 p.m. Society of Arts. “Modern Lightning Con- 
ductors,” by Mr. Killingworth Hedges. 
At 7300. m, I. E. E. Students. Annual meeting. Paper to follow “Оп 
E. M. F. Wave Forms," by J. B. Sparks and A. Biederman. 
Thursday, Ma TAY 25th.—At 8 p.m. LE.E. Meeting at Society of Arts. 
ireless Telegrapby Measurements," by Mr. W. Duddell and Mr. 
H E. Taylor. 
At 5 p.m. Royal Institution, Prof. J. A. Fleming on *''Eleotro- 
Magnetic Waves.' 
Leeds Association of Engineers’ Meeting. 


Friday, May 26th.—At 5 p.m. At 92, Victoria Street, S. W. I.E.E. Annual 
General Meeting. 


tical Convention, 1906, Opening Ceremony 


о be beld at the Northampton Institute. Cloges_on Saturday, 
June 8га, 
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THE ELECTRICAL ENGINEERS R.E. (VOLS.). 
Тнв following orders have been issued for next week:— -- 
Monday, May 2ünd.—' A " Сошраву: Parade at Headquarters 7 p.m. for 
и Officers "isi competition. ill Order. Blue. rojector ll for 
Members of all Companies. 7 till 9 p.m. '*A" Company after Drill Parade. 
Tuesday, May 93rd.—" B" Company. Parade at Headquarters, 8 p.m., for 
'*Offcere' Cup" Competition, Drill Order. Blue. Medical Inspection 
for Recruits and Special Service Section, 7 p.m. Projector Drill for 
Members of all Companies from 7 till 9 p.m. “B” Company after Drill 


Parade. 
Wednesday, May 24th.—No Adjutant's Drill. Examination "А" and “В” 
Com ies for “А” Badge, 7 p.m. Projector Drill for Members of all 


7 till 9 p.m. 
Thursday, May 25th. -E C^ Company. Parade at Headquarters, 8 p. m., for 
M ra’ Cup” Competition. order. Blue. Projector Drill for 
Members of all Companies from 7 till 9 p.m. “CO” Company after Drill 


e. 

Friday, May 26th.—''D" Company. Parade at Headquarters, 7 p.m, for 
4 Officers' Cup" Competition. Drill Order. Blue. Projector Drill for 
Members of Companies from 7 till 9 p.m. “D” Company after Drill 


Parade, 
J. J. F. O'SHaccHnessy, Captain. 
For O. C. E. E. R. E. (V.) 


LONDON POWER BILLS, 


DECISION. 


Ат the meeting of the Power Bills Committee, held 
yesterday (Thursday), the Chairman read the following 
decisions :—**'The Committee has decided that the North 
Metropolitan Electric Power Supply Bill may proceed ; that 
it is inexpedient that the Charing Cross and Strand Co.'s Bill 
shall proceed; and that it is inexpedient that the City of 
London Electric Lighting Co.’s Bill should proceed. With 
regard to the Central Electric Supply Bill, ‘the Committee 
has decided that it is not expedient to grant them an area of 
supply, otherwise the Bill may proceed. Of course, when I 
вау proceed, everyone understands that merely means that 
we may come to clauses It does not mean that 
we shall pass any particular clause without consideration. 
With regard to the County of London Electric Supply Co.'s 
Bill, the Committee has decided that it is inexpedient to pass 
those clanses which deal with the linking up of the gene- 
rating stations and the clausee which deal with the exten- 
sion—otherwise the Bill may proceed. That leaves the 
Administrative County of London Bill and the Metropolitan 
Electric Supply Сов Bill. The Committee have these 
Bills still under consideration. While fully alive to the 
importance of the supply of cheap power, the Committee 
have not failed to observe that the introduction of new 
power companies, not subject to statutory purchase in the 
areas already occupied by electric companies which are sub- 
ject to statutory purchase, mnst necessarily inflict hardship 
upon the latter, and before arriving at a decision with 
regard to these two Bills the Committee would be prepared 
to consider any reasonable suggestions for obviating that 
hardship.” 

Oonsiderable discussion followed the decision, and the Ohair- 
man said he would rather hear suggestions from the parties them- 
selves than make them himself. 

Mr. Hutchinson, for the City of London Co, asked that the 
Committee would allow his Bill to proceed, so far as the powers 
were eoncerned, to authorise the company to supply railways and 
adjoining areas in bulk. 

The лена adhered to their decision that the Bill should not 
P'Mr. Baggallay also asked, on behalf of the Charing Oross Co., 
that the clauses giving power to supply railways, and also to lay 
mains acress the Thames to connect their generating station at 
Lambeth with their district of supply might be allowed to proceed. 
He ted out that the mains did at present exist. 

„Freeman said he should object to that, because, while the 
5 now existed by agreement, the company sought to legalise 

The Committee refused to allow the Bill to proceed. 
elsi sud discussion ensued with regard to some meeting between 

The Chairman said he did not see that the various boards of 
directors need be formally called together. He felt it wasa matter 
which could be left in the hands of counsel. 

Ultimately it was agreed to take tbe Administrative County of 
ао Bill and the Metropolitan Electric Supply Co.s ВШ on 

у. 


NOTES. 


Electrical Undertakings and the Rating of 
Machinery.—Up to the present time the noers of electrical 


have ded the efficiency of. plant as being a 
duk practically of interest to no one but and those 


for whom they cater. It has been brought to its present state of 
perfection only at a heavy cost, which has been increased because 


valuable pieces of machinery with probably the greater period of. 


their life still unexpired have often had to be replaced by more 


modern appliances in order to meet the exigencies of competition. 


And yet before the industry may be regarded as having attained 
its majority a further imposition is seriously threatened, for 
at & recent conference of the London County Council and delegates 
from ths various Metropolitan Boroughs, the following resolution 
was formulated :— 


(a) Thatin the case of premises where the assessable value is enhanced by 
the presence of plant and machinery essentially necessary to the business 
carried on, and which it is intended should remain attached to the premises во 
long as they are used for the purposes of the business, such enhanced value, 
unless already covered by the rent paid by the occupier, shall be taken into 
account, 

(b) That, having due regard to necessary modifications in special cases, 
10 per cent. of the capital value of rateable machinery shall be taken as the 
average percentage for gross value. 

(c) That the maximum deduotion of one-third should not be n | wed as а 
matter of course, but the amount should vary between one-third an | cne-sixth, 
according to the proportion of machinery included in the assessment. 


If effect be given to this resolution by the rating authori.ies of 
London, the rateable value of electrical undertakinzs wiil be 


increased, because machinery that is now considered as b-long ing to ` 


the occupier, and for which a certain proportion of the receipts is 
at present deducted as representing interest and trade profit on the 
capital he bas invested, will no longer be allowed. Any increase 
in taxation, however just, is always a hardship, but when it is 
imposed in direct contravention to law, it is additionally vexatious. 
While the question is comparatively new to users of machinery in 
London, it has agitated the minds of provincial manufacturers for 
many years; at the prosent time the Machinery Users’ Asso- 
ciation, which was formed for the purpose of resisting the imposition 
ofa tax upon machinery, is contesting it before the Divisional 


Courts on behalf of the manufacturers of Leeds, and the result is 


awaited with great interest. Backed by a strong committee, and 
numbering amongst its members the largest manufacturers through- 
out the country, it should have the cordial support of all sections of 
the manufacturing and industria] community, who are threatened 
with further additional taxation by the proposals of the London 
rating authorities, and by the action of similar bodies in all parteof 
the country. 


Influence of Radium Bromide upon the Electrical 
Resistivity of Metals.—A paper on the above subject was 
presented a short time ago by B. Babat to the Académie des Sciences, 
in which the author's conclusions are as follows:—Radium bromide 
increases the resistivity of wires of bismuth, iron, steel, copper, 
platinum, brass, and German silver when it is brought near them. 
A certain increase in resistivity is to be noticed immediately the 
metals are exposed to the rays, i.c., before they can be appreciably 


raised in temperature by direct heat from the radium. If the 


radium and the wires are left near together for a considerable time, 
the resistivity increases to an almost constant value; on removing 
them, it falls again slowly to the original figure. The іг ^rease is 
sometimes greater than that which could be produced by th» direct 
absorption on the part of the wires of the heat emitted by the 
radium. The author therefore holds that, as the metals abso: 
Becquerel rays, and especially 8 rays, they convert part of the 
radiant energy into heat, which, raising their temperature, increases 
their resistivity. This view is in harmony with our present notions 
respecting the 8 rays, because it is more than probable that the 
electrons of these rays, which possess much kinetic energy, should 
raise the temperature of metallic molecules when they act upon them, 
ia the same fashion as the analogous cathode rays do. Metals are 
raised in temperature much less by 8 rays than by cathode rays, 
because the metals have a much lower capacity of sbsorption 
for 8 rays than for cathode rays, 


Nickel Electrodes for Alkaline Accumulators.— 
A German patent has been obtained by M. Roloff and H. Wehrlin 
for a method of preparing positive electrodes for alkaline accumu- 
lators compoeed partly of silver and partly of nickel. In the 
positive electrodes of these accumulators the active material is an 
oxygen compound of nickel or of silver. The latter possess the 
greater capacity, but, owing to the higher cost of silver, nickel 
electrodes are generally preferable in practice. If the electrodes 
are made in the ordinary way of mixtures of the two metals, the 
voltage of the accumulator does not remain even approximately 
constant during its discharge. The nickel compound is first decom- 
pe and then the silver, the pressure given by the cell being much 

wer during the second process. The inventors however, have 
discovered that if an electrode is prepared of a very intimate mixture of 
the two metallic oxides by precipitating & mixed saline solution of 
such composition that the electrode finally contains 20 gramme-atoms 
of nickel to 1 gramme-atom of silver, an accumulator can be made of 
higher capacity than one in which the positive electrede is the 
hydroxide of simple nickel, and without the drop in potential during 
discharge. They have found, for example, when the usual green 
nickel hydroxide electrodes are employed, an average capacity of 
0 188 ampere-hour per 1 gramme of metal; but when the electrodes 
are composed of nickel and silver hydroxides simultaneously pre- 
cipitated in the manner indicated, the capacity has been 0°31 
ampere-hour per gramme of nickel The potential given by the 
improved electrode is stated to be the same as that of one consisting 
of nickel alone, but it remains practically constant until the accn- 
mulator is entirely disc The increased capacity is probably 
brought about by а catalytic action of the silver upon the nickel 
hydroxide, _ вее | 
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German Electrical Machinery Imports and Experts. 
A somewhat quiet tone is prevailing in the German trade 
in electrical machinery, the shipments during the two months 
ending with February last only reaching a total of 2,210 tons as 
compared with 2,392 tons in the corresponding period of last year. 


There has also been a decline in the imports of foreign electrical 


machinery into Germany, from 202 tons in the first two months of 
1904, to 174 tons in the two months ending with February last. 


Musselburgh Magistrates and the Smoke Nuisance. 
—The local manager of the National Electric Construction Co. was 
recently charged with having, on four days in April last, permitted 
black emoke to be discharged from the chimney of the Musselburgh 
Electricity Works. He pleaded not guilty. Atthe close of the 
trial the Court held that black smoke issued on the dates in 
question; that the accused had adopted the very best practical 
means for preventing smoke, and as far as possible had endeavoured 
to prevent the escape of smoke; and that they found him not 
guilty. А rider was added that, in the view of the Court, proper 
stoking would avoid any further complaints, 

The wise men of Gotham may now take a back seat. 


. Motor-Boats.—The following letter has come to hand 
from the British Empire Motor Trades Alliance, 11, Red Lion Square, 
London, W.C. :— 

* On behalf of the British motor-bost trade, I would like you to 
make it clear to your readers, that the disastrous results of the 
recent French motor-boat trials from Algiers to Toulon, do not prove 
conclusively that the principles of motor-boat construction are 
entirely wrong, but rather that the principle of employing builders 
of river boats to construct experimental sea boats is almost certain 
to ding in disaster, more especially when they sacrifice stability to 
speed. 

“То prove this assertion it is only necessary to point to the 
recent voyage from London to the Shetland Islands, of the British 
built motor boat Napier Major, which ran continuously day and 
night through weather which the Meteorological Office designated 
as “a gale” without danger or accidents. 

“This is another proof of the ability of British shipbuilders to 
build their vessels for storm as well as sunshine, and the fullest 
possible credit should be given to British success in this direction. 

“J. B. Kine, Assistant Secretary." 


Appeintments Vacant.—Switchboard attendant, &c., 
for Mansfield; electrical engineer for Rainhill County Asylum 
(£120 and house). | : 


Electricity in Mines.—As we go to press, Messers. 
Evershed & Vignoles, Ltd, informs us that! they have been in 
communication with the Home Office on the subject of the new 
rules, as far as they concern the continuous indication of insulation 
resistance. While acknowledging that the tests contemplated by 
Clause 7, Sec. 1, cannot be strictly carried out, the Home Office 
authorities have stated that instrameuts made in accordance with 
Messrs. Bvershed & Vignoles’ suggestions will meet their require- 
ments. 


Institution and Lecture Notes.—The report of the 
Committee of the Manchester Students’ Section of the I.E.E. 
says that the meetings and visits of the session were well 


attended, the average being for the meetings about 83, and 


for the visits about 65. The membership, when the Section 
was formed in Mafoh, 1904, was 102, but at the commence- 
ment of this session it was 244, while at the end it is 
306. The Schwartz Premium was awarded upon the decision of 
the chairman of the Senior Section, to Mr. D. L. Sands for his paper 
on “Photometric Testing; and the Committee has great pleasure 
in announcing that two more premiums, of two guineas and one 
guinea respectively, have been offered by Prof. Schwarts for the 
two best papers read before the Section during the Session 1904-5. 
The Committee for the Session 1905-6, as elected by ballot on 
March 31st, 1905, ia as follows :— 

Vice-Chairman.—Mr, A. E. Jepson. 

Members.— Messrs. S. F. Barclay, J. W. Campbell, О. W. Crosbie, 
С. F. Hewitt, M. Jenuison, A. Maling, E. G. L Mosley, J. G. 

R. W. Willis, W. M. Winstanley, A. R. Wood, and В. C. C. Yates. 

Hon. Secretary. Mr. D. L. Sands, Highfield House, Mary Street, 
Harpurhey. 

The annual meeting of the I. E. E. (Glasgow Section) was held on 
Tuesday evening, May 5th, Mr. Robert Robertson, chairman, pre- 
siding. The new office bearers were elected as follows :—Chair- 
man, Mr. M. M. Munro; Vice-chairman, Mr. Frank Newington ; 
Hon. Secretary and Treasurer, Mr. E. George Tidd; Committee, 
Messrs. W. W. Lackio, E. T. Goslin, J. K. Btothert, J. Macfee, Sam. 
Mavor, A. W. Stewart, T. Blackwood Murray, W. Stevenson, and 
James Lowson. 

On May 22nd, at the Hast London Technical College, Mile 
End Road, Prof. John T. Morris, M. I. E. E., will commence 
a special course of lectures on "Electrical Transmission of 
Energy with Special Reference to Power Schemes." He will, on 
24th inst., commence a series of six lectures on '' Electric Lighting " 
at the same place, 

At а meeting of the Verein Deutscher Hisenhiittenleute, held at 
Diisseldorf on 14th inst., Prof. Dr. W. Borchers, of Aix-la-Chapelle, 
read a paper on The Present Position of the Electrical Method of 
Producing Iron and Steel.“ 
| On May 8th the Society of Arts resolved not to take any further 
action in regard to the proposed amalgamation with tbe London 


Want тоб. аа 


At the Royal Institution on Thursday, May 25th, Prof. J. A. 
Fleming will deliver the first of three Tyndall lectures on Eleotro- 
magnetic Waves.” . The Friday ing discourse on May 26th will 
be delivered by Prof. J. W. Brühl on Тһе Development of 
Chemistry,” and on June 9th, by Bir William H. White, on Bub- 
marine Navigation." | 

` The inaugural dinner of the Faraday House Old Students Associa~ 
tion was held at the Trocadero Restaurant on Friday last, May 12tb, 
Mr. C. P. Sparks, M. L E. E., chief engineer of the County of London 
Co., presiding. Among those present were Sir Joseph Swan, 
F.R 8., Mr. John Gavey, President-elect of the Institution, Mt. 
Robert Hammond, Mr. A. P. Trotter, Dr. Mullineux Walmsley, Mr. 
Н. E. Harrison, B.8c., Mr. Hugo Hirst, Oaptain Н. В. Sankey and- 
Mr. G. W. Partridge, and about 90 members and friends. The 
toast of "The Association" was pro by Bir Joseph Bwan, 
who recalled the state of things which existed in 1882, vis., that 
electrical engineers, as understood to-day, were non-existent. He 
said it was greatly to the credit of the founders of the Hammond 
College and the Electrical Standardising, Testing and ‘Training 
Institution that they so truly foresaw the necessity of a scientific 
training for the electrical engineers of the future, and that in 
initiating those institutions they were pioneers of a great revolution 
and rendered the greatest possible service to the cause and progress 
of electrical engineering. The promise of the continued extension 
of the manifold uses of electricity never appeared more bright than 
at present, and it was, therefore, a singularly fitting time for the 
foundation of an association which would unite by common bond the 
students of the old Hammond College and of the present Faraday 
House. Mr. Sparke, who replied to the toast, referred to the fact that 
the invention of the po lamp by their distinguished guest, Sir 
Joseph Swan, had rendered electric lighting a commercial poesi- 
bility, and the tremendous industry which had grown рю the 
last quarter of a century was largely the consequence of inven- 
tion. Mr. C. D. Taite, borough electrical engineer of Salford, 
proposed the toast of The Electrical Btandardisiog, Testing 
and Training Institution” in a humorous speech, which was replied 
to by Mr. Robert: Hammond, who referred to the extreme difficulty 
he experienced in the early cighties in getting properly trained 
electrical engineers, which compelled him to found his own college 
for training the men. The toast of The Guests” was proposed by 
Mr. H. E. Harrison, and replied to by Mr. John Gavey. A smoking 
concert followed, and a most enjoyable evening was spent. It is 
intended that the dinner shall be, at least, an annual affair. 

Last Monday night, at the Society of Arts, Mr. H. W. Raven- 
shaw delivered the first of two Oantor lectures on ''T'he Uses of 
Electricity in Mines" He dealt first with electric wiading, pro- 
ceeding later to hauling, pamping and coal-cutting. 


Our Canals.—On May 10th a conference called by the 
Worcester Chamber of Commerce was held at Worcester, to consider 
а proposal to form a trust to work the inland waterways in the 
Severn district. A committee was appointed to fully consider the 
matter. | 


Gas.—In the Boulevard de Sebastopol, Paris, оп 11th 
inst., there was a disastrous gas explosion which tore up the foot- 
way for half-a-kilometre or more, and injured 14 persons, 


The Electro-Metallurgy of Zine.—4A limited company 
bas been formed in Belgium, under the name of the Société 
Anonyme Métallurgique Procédé de Laval, to work the De Laval 
process for the electric smelting of sinc. It is stated that the 
Schuckert Co., of Nürnberg, is interested in the venture. 


An Electrically-Equipped Swing Bridge.—Sydney 
harbour is now equipped with two swing bridges whose interest 
to electrical engineers lies not only in their size, but in the fact 
that all the movements of the bridge are performed by 
electric motors operated by one man from one point, These 
bridges are situate at Pyrmont and Glebe , are almost 
identical in build and equipment, and their size may be gauged by 
the fact that the Pyrmont bridge weighs about 900 tons, has a span 
of 223 ft., and daily carries an average of 11,825 pedestrians, 5,288 
vehicles and 7,645 head of livestock. The motors are supplied with 
500-volt direct current from the tramway system. Thé slewing is 
effected by two series- wound motors with series-psrallel control fone 
being of sofücient power to perform the operation if necessary), 
taking 89 н.р. maximum to open the bridge in 30 seconds, or 
15 H.P. maximum, if the motion is spread over 60 seconds. The 
average time taken in practice is 50 seconds. In order to 
counteract the deflection of 34 in. on the ends of the bridge when 
hanging free of the abutment piers, the ends are raised 1j in. by a 
cam motion attached to a shaft running the length of the bridge 
under each of the two main girders, and operated by a G.E. 1,000 
motor, when closing the bridge. This partial lift also prevents 
chattering of the bridge when heavy loads are ng over it. 
The operation of lifting the ends takes 15 seconds, the motion being 
stopped by an automatic circuit-breaker and solenoid brake attached 
totbe motor, and operating when the correct lift has been made. 
Each of the four gates olosing the ends of the abutment piers to 
traffic when the swing bridge is open, is operated by a slotted crank 
motion, driven by а 5-H.P. motor. Twenty-five arc lamps, some of 
which are provided with ruby glass warning-signals to mariners, 
complete the electrical equipment, which is controlled from a house 
situated above the footpath at the centre of the span, This contains 
the necessary controllers, switches, circuit-breakers and ammeters, 
and dial indicators showing the operator the position of the swing 
span and end lifts at any moment, The energy is metered by А 
Thomson integrating wattmeter, and as the result of two years 
working the complete dust of operation of the bridge bas been 285 


— — — — — — 


AM 


Vol za. No. 1,434, Mar 10, 1905.] 


— 


< - ж Ж 


THE ELECTRICAL REVIEW. 


819 


а 5 


dollars at 2 cents per unit. In this time the bridge has been le wed 
12,817 times for the passage of 21,758 vessels, 98,536 operations 
being involved. Expense of attendance is a minimum, as the 
bridge is handled by one man. The design and erection of the 
bridge stands to the credit of Mr. Percy Allen, while the electrical 
ein was carried out by the Australian General Elec- 


What is an Accident ?—The true legal meaning of the 
term " accident" bas been much canvassed in cases which have 
arisen under the Workmen's Compénsation Act, and the trend of 
the decisions appears to be to enlarge the meaning of the expression 
“accident arising out of and in the course of the employment” as 
much as possible in favour of the workman. A recent case supplies 
authority for the proposition that if a workman is in feeble health, 
or is predisposed to any dangerous disorder, the employer may be 
beld liable for all the consequences of an accident to such a work- 
man, although it may be shown that a healthy subject would not 
have suffered to the like extent. In the case in question a stevedore 
who was subject to epileptic fits, was overcome with faintness when 
standing, in the course of his employment, close to the open hatch- 
way of a ship. Не fell into the hold and broke his leg. The 
employers were held liable, the Court of Appeal holding that they 
were bound to look at the causa proxima of the injury, which was 
the fall into thehold. In a case which was heird last year, a man 
who was ру upon a railway fell and broke his leg. The 
injury disabled him for several months, during which the company 
paid him compensation. After he had recovered from the fracture, 
he found that he could not return to work owing to locomotor ataxia, 
which deprived him of the use of his limbs, The employers applied 
to the Court for a review of the weekly payments, alleging that as 
the man had recovered from the injury caused by the accident, they 
were no longer liable. The medical witnesses proved that he was 
suffering from locomotor ataxia when he broke his leg; so that that 
disease would probably have disabled him at some time or other, 
but that its progress was hastened by the accident. In the light of 
this evidence, a County Court Jadge held in effect that the total 


ent disability had been caused by the accident, and that the . 


employers must pay compensation on that basis. These cases show 
that employers should have regard, not only to the age, but to the 
physical capacity of the workmen whom they employ, if they wish 
to avoid the extraordinary risks to which they are exposed under 
the Act of 1897. | Sd 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
` technical or the commercial side of the profession and industry, 
‘also electric iramway and ratiway officials, to readers of the 
ELEcTRicaL Rzvrmw posted as to their movements. 


Central Station Engineers,—Sixty-nine applications 
were received for the position of mains superintendent to the 
Bermondsey ing at £170 a year. At the meeting of the 
Borough Council on Tuesday the three selected candidates were 
called in and questioned. e Mayor gave his casting vote for 
Мт. L. A. Laws, who was accordingly declared elected. Mr. Laws, 
who is 44 years of age, bas for the last six years and nine months 
been mains superintendent to the Lincoln Corporation. Previously 
he was chief petty officer in charge of all electrical apparatus 
on H.M.8. Mojestic and Vernon. 


Mr. Besnard Норвом, of the British Westinghouse Manu- 
facturing Co., Manchester (turbine department), has been appointed 
ya engineer to the Great Northern Railway Co., Holloway, 

on. 


The Lighting Committee of Brighton T.C. has recommended that 
the salary of Mr. Јони OCunisSTIE, electrical engineer, shall be 
increased from £500 to £750 per annum, rising by £50 а year to 
£1,000, his engagement with the Corporation to be for six years. 


Mr. W. Сотнвивт Moors, electrical ааа of East London, 
Cape Colony, has resigned on the score of ill-health. 


Mr. T. P. Pass, the chief assistant electrical engineer to the Natal 
Government Railways, was presented by the staff of the new power 
station, Pietermaritzburg, with a handsome case of pipes on his 
leaving the city to take up his duties in Durban. Mr. G. F. A. 
Norman, late assistant to the Harrogate Corporation, bas been 
appointed to the vacant position at Maritzburg as district electrical 
engineer. 


The staff at the Barking electricity works have presented a 
chronograph stop watch to Mr. R. J.J. Swan, assistant electrical 
engineer, who is leaving to take up the position of chief engineer 
at Chesham, to the Empire E.L. and Power Оо. 


Mr. D. M. Macrxop, assistant borough electrical engineer at 
Poplar, has resigned, in consequence of having obtained an appoint- 
ment with the Olyde Valley Electric Supply Co. The salary of the 
3 5 Poon in Poplar is £200, rising by annual increments of 


. mason, 39, Bedford Gardens, W., salesman; A. 


- General.—Our readers will be interested to learn that 
Mr. Horace ALLEN has commenced business at Central 
Chambers, 17, Cheapside, London, E. O., as a civil engineer and 
metallurgical chemist. Mr. Allen has bad apr pus dons 
e ience, extending over many years in connection with gas 
ii aia and producer plants, both largo and small, and his articles 
in these columns have made him familiar to readers of the 
ErEcTRICAL REIT w as an authority on these and other subjects, 
especially including the utilisation of blast-furnace gases for power 
purposes. The recent developments in these directions and in 
auction gas producers have led Mr. Allen to place his extended 
designing and works’ experience at the service of consulting 
engineers, corporations and private firms who may be considering, 
or about to consider, economical power applications of the classes 
mentioned. He has personally superintended the design, con- 
struction, erection and running of many successful installations, 
both gas and oil, and he has acquired abundant practical know- 
ledge of these subjects, which should render him of valuable assist- 
ance as an independent expert. Mr. Allen, in entering upon this 
new step, has our best wishes for his success. 

The employés of the General Electric Co, Ltd., Glasgow, along 
with & few old friends of the firm, gathered in White & Smith's 
restaurant last Friday evening to welcome home the manager, Mr. 
Henry W. WARDE, who now resumes business after his recent 
serious accident. Mr. Sims presided, and an enjoyable programme . 
of song and sentiment was indulged in; when Mr. Quinton Hender- 
son replied to the toast, The Visitors.” 200 ; 
The Brighton Telephones Committee has recommended the Oor- 
poration to increase the salary of. Mr, D. J. BARNES, from £250 to 
£300 per annum, on condition that he is responsible for, and is to 
carry out all works in connection with, the extension of the tele- 
phones undertaking. 

Mr. Неввивт Laws Wess has recently made a trip on telephone 
matters in France and Spain, and is leaving town this week on 3 
short voyage to America, also to look into telephone progress. 

Dr. SHELFORD BipwELL, F. R. S., is removing from Riverstone 
Lodge, Wimbledon Park Road, Southfields, Wandsworth, 8.W., to 
‘Beechmead, Oatlands Chase, Weybridge. 


NEW COMPANIES REGISTERED. 


Mexborough and Rawmarsh Construction Syndicate, Ltd. 
(84,588).—This company was registered on May 18th, with a capital of 
£175,000 in £1 shares, to adopt an agreement with the National Electric Соп: 
struction Syndicate, Ltd., to construct, lay down, establish, fix and carry out 
all necessary cables, wires, stations, lines, accumulators, dynamos, batteries, 
engines, lamps, meters and works, and to carry on the business of railway and 
tramway proprietors, suppliers of electric light and power, electrical engineers, 
workers in metals, contractors for the supply of electrical plant, manufacturers 
of and dealers in all apparatus and things capable of being used in connection 
with the generation, distribution, supply, accumulation and employment of 
electricity, &c. The first subscribers (each with one share) are :—-W. B. Cownie, 
22, King's Avenue, Muswell Hill, N., chartered accountant; F. E. Stanley, 34, 
Victoria Street, S.W., electrica) engineer; R. Watson, 34, Victoria Street, 8.W., 
accountant; W. C. Bishop, 8, Ulysses Road, West Hampstead, N.W., clerk; 
P. F. Lucas, 32, Upper Gloucester Place, N.W., gentleman; J. T. Jervis, Queen 
Anne’s Chambers, S. W., M.I.C.E.; and W. Eacott, 29, Powell Road, Clapton, 
N.E.,gentleman. No initial public issue, The number of directors is not to be 
less than three nor more than seven; the first are L. B. Schlesinger, W. H. 
Fowler, B. Bernheim, and J. T. Jervis; qualification, £100; remuneration, £60 
each per annum (chairman, £150). If and when the shareholders, on realisation 
of the securitics which may accrue the company, shall receive a capital profit 
exceeding a total of 20 per cent., the directois are to receive as further re- 
muneration 10 per cent. of the realised ps in excess of such realised profit, 
Registered office, 34, Viotoria Street, S. W. - 


Thomas Potter & Sons, Ltd. (84,541).—This company was 
registered on May 10th, with a capital of £2,000 in £1 shares, to acquire the 
business formerly carried on by H. F. Joel & Co., and Thomas Potter & Sons, 
United, Ltd., at 48, 44 and 45, South Molton Street, London, together with the 
lease of the said premises, to adopt an agreement with G. A. Gale, and to carry 
on the business of electrical, mechanical], and general engineers suppliers of 
electricity for light, beat, motive power or otherwise, &c. The first subscribers 
(each with one sbare) are:—C. G. Procter, Weyles, Pinner Road, Harrow, 
engineer; A. Н. Robinson, 10, Great Ormund Street, W., accountant; G. L. 
Garton, 4, Robertson Street, Lavender Hill, S. W., electrical engineer; Н. 
Saunders, 119, Mortimer Road, Kensal Rise, W., clerk; H. J. Potter, 161 
Wharncliffe Gardens, St. John’s Wood, N.W., art metal worker; W. C. Wood- 
E. Ballinger, 104, Lubeck 
Street, Clapham Junction, 8.W., clerk; and G. R. 8. Chandler, 1, Cedars Road, 
Barnes, accountant. No initial public issue. The namber of directors is not 
to be less than tbree, nor more than eight; the first are G. R. 8, Chandler and 
8 G. тоо qualification, 100 shares, Registered office, 44, South Molton 

reet, ‚үү, 


Millennium, Ltd. (84,577) —This company was registered on 
May 12th, with a capital of £1,000 in 5s. shares, to acquire any inventions 
relating to portable electrio lamps, absorbent storage baiteries and automatio 
puncture closers for pneumatic tires, to enter into an agreement with G. H. 
Smith for the acquisition of the patents and goodwill of the British Steam 
Traction Syndicate, Ltd., and to carry on the business of electricians, engi- 
neers, lamp manufacturers, oycle and motor manufacturers, Ke. The first 
subscribers (each with one sbare) are :—J. Oldfield, 88, London Road, Bromley, 
Kent, gentleman; P. Ewens, b, Austin Friars, E.C., civil engineer; W. H, 
Wreford, 6, Dowgate Hill, E.C,, incorporated accountant; F. Barnes, 177, 
Temple Chambers, E.C., oil merchant; P. C. Atkins, 81, Cannon Street, E.C., 
solicitor; R. A. Hudson, 16, Poultry Chambers, E.C., asbestos merchant; and 
W. Fudge, 17, Waterloo Street, Camberwell, S. E., printer. No initial public 
issue. The number of directors is not to be less than two nor more than six; 
the first are not named; qualification, £50; remuneration as fixed by the com- 
pany. Registered office, 16, Poultry Chambers, E.C. 


- Clift Manufacturing Co., Ltd. (85,505).—This company was 
registered on May 8th, with a capital of £10,000 in £1 shares, to acquire the 
business of manufacturers of switchboards and other'electrical applianoea for 
lighting and traction carried on by W. J. Fryer at Bravington Road, Harrow 
Road, N.W., as the Clift Manufaoturing Co.; and to carry on the sama and ih 
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. business of contractors, electrical engineers, gasfitters, brass-finishers, 
founders, &c. The first subscribers (each with one share) are :—W. J. Fryer, 
Kalyis House, Maidenhead, contractor; W. Mansell, Bravington Road Works, 
Harrow Road, N.W., works manager; R. W. Fryer, Sunnyholme, Taplow, 
Buoks, traveller; J. V. Myren, Loxwood, Cranley Gardens, Wallington, 
accountant; F. A. Myren, 15, Alexandra Road, Bt. John's Wood, N.W., clerk ; 
F. J. Simpson, 27, Cromer Street, W.C., olerk; and J. P. de Veulle, 88, Arica 
Road, Brockley, clerk. No initial public issue. The number of directors is not 
to be less than three nor more than five; the subscribers are to appoint the 
first; qualification, £500; remuneration as fixed by the company. Registered 
oftice, 27, Chancery Lane, W.C. 


Kerry Electric Supply Co., Ltd. (2,974).—This company was 
registered in Dublin on May 16th, with a capital of £2,000 in £1 shares, to 
acquire and carryon the business of generating and supplying electric light 
and energy for any purpose now carried on by the '' Killarney Electric Lighting 
Co., Ltd., at Killarney, Co. Kerry. The first subscribers (each with one share) 
&re:— V. A. Ryan, 22, Leeson Park, Dublin, engineer; T. Traynor, 44, Rathdown 
Road, Dublin, gentleman; Mrs. C. Ryan, 14, Sandford Road, Dublin; R. Bell, 
Ballymote, land agent; J. B. Ryan, 22, Leeson Park, Dublin, gentleman ; Miss 
M. Ryan, 22, Leeson Park, Dublin; and Miss H. Ryan, 22, Leeson Park, Dublin, 
Registered without articles of association. The first directors are V. A. Ryan, 
T. Traynor and R. Bell. Registered office, Killarney, Co. Kerry. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


W. T. Glover & Co., Ltd., electric cable manufacturers, 
Manchester (56, 124).— Issue, on April 6th, of £1,000 second mortgage deben- 
. tures, part of serics created March 27th, 1902, to secure £100,000, charged on 
the company's undertaking and property, present and future, including uncalled 
capital, subject to £100,000 first mortgage debenture stock. No trustees. Pre- 
viously issued of same scries: £99,000. A mortgage dated April 6th, 1905, to 
cover £16,100 (being as to £1,000, part thereof, an additional security to above- 
menticned debentures), has been registered. Property charged: £50,000 second 
debentures (part of the said series of £100,000) issued to tbe Manchester and 
County Bank, Ltd., and all moneys recoverable thereunder, subject to the 
rights of the said bank, "Trustee: С. Cooper, 88, Princess Street, Manchester. 


Indjan Electric Supply and Traction Co., Ltd. (84,233).— 
A trust deed, dated April 20th, 1905, securing £126,000 Construction! deben- 
ture stock, has been registered. The company covenants, when Cawnpore 
undertaking is completed, to execute a mortgage thereof in favour of trustees 
in accordance with indian Jaw, with power to previously execute in England a 
charge on such undertaking, to be merged in the Indian mortgage when created. 
Trustees: F. L. Harris, M.P., 4, Green Street, Park Lane, W.; and E. E. Bird, 
58, Cadogan Place, S.W, 


Sheerness and District Electric Power and Traction Co. 
Ltd. (65,749).—TIesue, on May Ist, of £15,000 debentures, part of series creat 
March "th, 1905, to secure not more than half the company's issued capital 
(amount at present issued, £50,000).—Property charged : The company's elec- 
trio lighting and light railway undertaking, present and future, and ita uncalled 
capital. No trustees. No previous issue of same series. 


Electric Ignition Co., Ltd., Birmingham (83 984).—A trust 
deed, dated April 10th, 1905, and a debenture of even date, securing £2,000, have 
been registered. Property charged (by debenture): The company's under- 
taking end property, present and future, including uncalled capital, but 
excluding unissued capital. (By trust deed): Manufactory and premises known 
as the Royal Wellington Works, in Sampson Road, Birmingham, and the good- 
will of the company’s business. Holder: H. Lewis, Langleigh, Olton, War- 
wicksbire. Trustees: H. Lewis and J. W. Lewis, Dominion Works, Upper 
Dean Street, Birmingham, 


Ernest F. Moy, Ltd. (47,408).—This company’s annual return 

was filed on April 16th, when 8,082 ordinary and 1,470 preference shares had 

been taken up out of a nominal capital of £10,000 in 8,500 ordinary and 1,600 
reference shares of #1 each. £1 per share has been called up and 29,552 has 
en received. Mortgages and charges: £1,270. 


Folkestone Electricity Supply Co., Ltd. (51,825) —This 
company’s annual return was filed on April 22nd, when the entire capital of 
£100,000 in 20,000 shares of £5 each had been taken up and paid for in full. 
Mortgages and charges: £50,C00. 


Guildford Electricity Supply Co., Ltd. (36,725). —Тһів com- 
pany's annual return was filed on April 20th, when 7,196 preference and 2,692 
ordinary shares had been taken up out of a nominal capital of £55,000 in 25,000 
preference shares of £1 each and 6,000 ordinary shares of £5 each. £1 per 
share has been called up on the preference and £5 per share on the ordinary 
sbares, resulting in the receipt of £20,658, including £2 paid on two forfeited 
shares. Mortgages and charges: £21,000. 


City of London Electric Lighting Co., Ltd. (34,406).— This 
company's annual return was filed on April 20th, when 40,000 preference and 
70,595 ordinary shares had been taken up out of a nominal capital of £1,900,000 
in 40,000 preference and 80,000 ordinary shares of £10 each. £10 per share has 
been called up, resulting in the receipt of £1,105,950. Mortgages and charges : 
£800,C00 (including premium on redemption, £100,000). 


Southern Electric Free Wiring Co., Ltd. (64,550).— This 
company's annual return was filed on May 8th, when 1,460 shares had been 
taken up and paid for in full out of a nominal capital of £5,000 in £1 shares. 
No mortgages and charges. 


Bromley (Kent) Electric Light and Power Co., Ltd. (54,127). 
This company's annual return was filed on April 28th, when 14,000 shares had 
been taken up out of a nominal capital of £100,000 in 90,C00 shares of £5 each. 


£5 per share has been called up and £70,000 has been received. Mortgages and 
charges: £60,830, 


Direct Spanish Telegraph Co., Ltd. (6,732 C).— This com- 
pany’s annual return was filled on April 15th, when 12,981 crdinary and 6,000 
n eference sbares had been taken up out of a nominal capital of 95, (00 in 
3,000 ordinary and 6,060 preference thares of £6 each. £6 per share has been 
called up, and £94,6£5 has been received. Mortgages end charges: ££0,000 43 


pe cent. flret mortgage debentures and £20,(00 4à гесора mortgage deben- 
urea. 


Okonite Co., Ltd. (69,327).—This ccmpany's annual return was 
filed on April 19th, when the entire nominel capital of £120,C00 in 82,000 pre- 
ference and 16.(CO ordinary sbares of £2 108. each had been taken op. £2 108. 
per thare has been called up cn 1(0 ordinary and 110 preference, and £t25 hes 
been received; £119,475 is considered as paid on the remainder. Mortgsges 
18 „ 462,500 (of which 486,600 are in the hands of trustees fcr the 

pany L] 
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ELECTRIGITY SUPPLY ACCOUNTS. 


Wa give herewith the returns of this com- 

The North of pany's Montrose and Brechin stations, tabulated 

Scotland Elec- in our usual form. The returns ate interesting 

tric Light and as showing the progress of electric lighting in 

Power Co.’s the smaller Scottish towns, the population of 

Supply Montrose being 14,000, and that of Brechin 9,000. 

Accounts. In connection with both concerns, free wiring 

is undertaken, resulting in a profit of £35 in 

the case of the former, and a deficit of £28 in the case of tho latter 

town, these amounts being added and subtracted respectively in 
the profit statement. 


GENERAL STATEMENT FOR YBAR ENDING Онокмвив 31sT, 1904. 


— Montrose. Brechin. 
| 

Total capital expended .. £87,445 £81,048 
Total energy generated in 

units - ae 906,966 108,945 

Units sola :— 

Publio lamps and contract 48,095 28,142 
Private consumers by " 

meter sis 155 és 101,984 51,878 
Total unite sold. МА 149,479 ' 75,016 


Equivalent &c.P. lamps 
connected January 1st, | 
1904 ee ee ee ee 11,670 * 1,859 

Equivalent lamps con- 

nected December Bist, 


1904 .. vs - NN 15,180 12,031 
| 
( S Neu oM 179 10-c.». incandescents 
Number of public lamps.. 54 4-N End K 20-c.P, incandescents 
Е arc lamps 4 Tampere Nernst 


Total maximum supply 


16-C. p. Inc., £1 per 
Tamp. Nernst, 1 


demanded.. 185 kw. 79 kw. 
Capacity of dynamos  .. 984 kw. 1283 xw. 
Load factor T ee 19:6 per cent. 10-8 per cent. 
64. and 4d. u. D. f., ‚| 6d.and 4d. мр.в. 1H: 
Prices charged —Lighting | flat rate, and 4 fiat rate, and 44d. 
| churches churches 4 
Power .. Е " 4d. ftnt and | 4d. "a.i ир апа 
| Aros, £10 


Public lamps 12s. per 1,000 hours, per 


eg 
е 


£2 88. атр 10-с.р. lamp. 
апр. Nernst, | hours 
Average price obtained .. 84d. 
Average for private light- 
ing and motors .. vs 8:84. 494. 
Average for public lamps 40d. 8:4d. 
REVENUE AÁOCOUMT. 
Montrose. .. Brechin. 
: Per unit. Per unit. 
Gross revenue ‘as ve £3,698 = 4:840. £1,559 = 50d. 
Works and distribution costs £1,000 = 1°60d. £624 = 20d. 
Total working costs... .. £1,336 = 2°15d. £974 = 313d. 
Gross profit ... dak .. £1,962 = 219d. £685 = 1°87d. 


Рвот Бтлтиминт, 1904. 


Interest on outstanding accounts m eo 
Balance, net profit ae Qe aes 24 727 
Brechin wiring account га бз mm 29 


Balance brought forward from 1903 ... e. 2470 
» Montrose wiring account oes vee — 34 
Gross profit (Montrose and Brechin) ... .. £1,947 


CITY NOTES. 


Globe Telegraph and Trust Co. 


"THE meeting of this company was held on Tuesday at River Piate 
House, the Marquis of Tweeddale presiding. In moving the adoption 
of the report and accounts, the CHAIBMAN said that the receipts for the 
year ending the 30th ult., after deducting expenses, had amounted 
to £199,123, which sum was increased by the balance brought 
forward to £202,180. They had paid three interim dividends of 
2s. each on the ordinary shares, in addition to the fixed dividend 
on the preference shares. The directors now recommended a 
dividend of 4s. 9d. per share, which, with the previous distributions, 
would make 5§ per cent. for the year on the ordinary shares. It 
was not quite so a return as that for the previous year, when 
the largest dividend since the inception of the company was paid. 
But so far as the directors could see the slight fall was only 
temporary. During the year the capital of the company had been 
increased by the issue of 250 preference shares at a premium, and a 
similar number of common shares at par, the object having been to 
invest the proceeds of the issue inthe Western Telegraph Co's. 
ebares. That had been effected at remunerative prices. There had 
been certain variations in their receipts as com with those of 
the previous year, from several of the companies in which they were 
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interested. The company had a considerable holding in the Indo- 
European Co., whose dividends for some years had been very good, 
viz., 10 per cent. Juat after the close of their financial year they 
received in addition to the usual dividend a bonus of 3 per cent., 
which amounted to £3,514. That additional sum had therefore 
gone to the credit of the new year. In 1893 when he addressed 
them there was a depreciation of £273,381 in the market value of 
their investments. Lest year an appreciation of £43,259 was 
shown, and that figure had now been raised to £472,744. There 
had, therefore, been an improvement of about £700,000 during the 
ast three years. In conclusion, he said he thought that the sbare- 
Polders would agree with him that the company was in a satis- 
factory position. 
No motion was seconded by Sir Јони Worrm Barry, and 
ыт business having been traneacted, the proceedings termi- 


West India and Panama Telegraph Co. 


Tux directors’ report for the six months ended December 316%, 
1904, states that the amount to credit of revenue is £27,136, against 
£32,400 for the corresponding half-year of 1903. The expenses 
have been £21,422, against £25,243, leaving a balance of £5,714, to 
which is added £1,839 interest on investments, and £1,583 brought 
from last account, making a total of £9,135, with which it is pro- 
posed to deal as follows:— Payment of 5s. per share on account of 
arrears of dividends to December 31st, 1904, on the first pre- 
ference shares, £8,641; balance fo current half-year’s account, 
£494 = £9,135. This will leave the following dividends in 
arrear :— On the first preference shares, £3,456; on the second 
prefererce shares, E12, 6C6 = £16,0€2. 

The expenses of repairing cables during the half-year were £10,424 10s. 94. 
against which the sum of £4,(50 has been received for the charter of the com- 
pany's repairing steamer Henry Holmes. These expenses are, however, 
exclasive of a further expenditure of £8,446 10s. 2d., which has been charged to 
reserve, in respect of 40 knots of new cable used in the repair and partial 
renewal of the two cables between Jamaica and Porto Rico. The directors 
regret that, instead of the expected improvement in the company's traffic 
receipts, there has been a decrease during tbe half-year of £1,862, as compared 
with the corresponding period, and that those for the current half-year also 
show a decline. In December a contract was entered into with the Telegraph 
Construction and Maintenance Co. for the manufacture of 215 knots of cable for 
stock, which have since been delivered inthe West Indies. Owing to continued 
ill-health, Mr. Andrews has resigned his seat at the board. Mr. Le Rougetel 
having terminated his connection with the International Ocean Telegraph Co., 
resigned his position as their nominee on the board of this company. The 
International Co. nominated Mr. Tom Waldemar Goulding as a director in his 
place, and he has been elected to a seat at the board. 


West African Telegraph Co. 


Tum directors’ report for the year ended December 31st, 1904, 
states that the revenue for the period under review amounted to 
£60,915, from which is deducted £14,995 for the ordinary expenses, 
and £9,840 for expenditure relating to maintenance of cables, 
leaving & balance of £36,080, to which is added £2,663 brought from 
the preceding year, making a total available balance of £38,743. 
The sum of £1,667 has been provided for income-tax, £25,000 has 
been transferred to general reserve fund, and an interim dividend 
of 2 per cent., absorbing £4,622, was paid on December Ist last. 
The directors recommend the payment of a final dividend of 23 per 
cent., , With the interim distribution, 44 per cent. for the 
year, the balance of £1,676 being carried forward. The liability of 
the company to maintaia certain cableson the West Ooast of Africa, 
in accordance with the arrangement entered into with the French 
Government dated February 10th, 1902, expired in September, 1904. 


Western Telegraph Co. 


THE meeting of this company was held on Wednesday at River 
Plate House, Sir J. Wolfe in the chair. 

In provosing the adoption of the report, the CHAIRMAN said that 
the trade and commerce of the countries of South America bad 
steadily increased, and their vast resources were being satisfactorily 
developed, and their company had participated in the progrese that 
South America was making. Their message receipts for the half- 
year under review had amounted to £227,924, as against, for the 
corresponding period of 1903, £202,062, showing an increase of 
£25,262, to which almost all classes of tra fflo had contributed. That 
satisfactory state of affairs was being continued up to the present 
time in the current half-year. The general expenses in London 
showed a net increase of £177, and those at the stations a net 
decrease of £1,220. There had bsen increases amountirg to 
£2,604 under the heads of salaries and wages, expenses of training 
staff, repairs, &o.; but, on the other hand, there bad been savings 
amounting to £3,824 in such matters as travelling expenses, rent, taxes, 
&c. Repairs to cables and expenses of ships showed a net increase of 
£12,584. Improved apparatus for cable working at the stations had 
necessitated an increased expenditure of £690. The 5 per cent. 
debentures repayable on June 30th next year had been reduced by 
£19,000, and during the half-year a further amount of £22,000 
4 per cent. debenture stock had been issued at a small premium. 
The capital expenditure had been increased by £6,052, being the 
cost of new offices in Monte Video. After providing £14,065 
for interest on debenture stock, and interest on debentures and 
sinking fund and -£4,821 for income-taz, there remained a balance 
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of £123,831, to which had to be added £4,439 brought forward 
from last half-year, making a total of £128,270. The first and 
second interim dividends amounting to £62,379 had been paid, 
and after transferring £60,000 to the general reserve fund and 
22, 00 to the maintenance of ship's reserve fund, there remained 
& balance of £3891, which they proposed to carry forward 
to the next account. A matter which had been discussed 
by shareholders of that and other telegraph companies had 
again been brought before the directors by a highly respected 
shareholder who advised the paying of larger dividends, 
and not adding to the reserve fands from year to year more than 
the interest derived from those funds. Ashe had said at a previous 
meeting, the board were against any alteration of their usual pro- 
cedure—that was to endeavour to maintain a steady dividend and 
bonus, and not to attempt to divide the profits up to the hilt. He 
believed that in such an enterprise as telegraph cables it was much 
more to the true interests of their shareholders to possess a steady 
rather than a fluctuating dividend, end to see the company grow 
strong in reserve strength. That was the policy which they had 
pursued for many years, and which had made the shares of British 
telegraph companies—and especially those of the associated com- 
panies—a sound investment. 

Sir Joun Denison PENDER seconded the resolution, and the 
report was adopted. 


Callender's Cable and Consttuction Co. 


Tus directors’ report for the year ending December 318%, 1904, 


shows a balance at the credit of profit and loss for the year’s 
working of £57,066,to which is added the balance of £24,581 
brought forward, making £81,647. Interest on debenture stock 
absorbs £11,250; dividend on preference shares, £10,000; appro- 
priation for depreciation of plant and machinery, £12,167; appro- 
priation for depreciation of office furniture, £171; and after 
deduc'ing the balance of cost of the issue of debenture stock, 
42.778, there is an available balance of £45,282. It is proposed to 
pay a dividend on the ordinary shares at the rate of 10 per cent. 
per annum (clear of income-tax), being 10s. per share, whereof 5s. 
was paid on November 1st, 1904, and 5s. will be paid on May 31st, 
1905; pay & bonus of 2s. 6d. per share on the latter date, and to 
carry forward to next year's account, £28,407. The directors 
consíder that the shareholders have every reason to be content with 
the result of the company's operations, as, in spite of a considerably 
reduced volume of business, the profits have been over £4,000 in 
excess of those of last year, notwithstanding the lamentable con- 
dition of trade, and the consequent keen competition which 
prevailed during the greater part of 1904. 

“The stringency of the money market, and the resulting inability 
of local authorities and others to obtain capital for new works, and 
even for extensions, are matters of universal knowledge, and have 
of necessity restricted the company's trade in all parts of the 
United Kingdom. H.ppily, the monetary outlook is now much 
improved, and the business offering has lately shown a satisfactory 
increase. Prices, however, still leave much to be desired. 
Important contracts have already been secured at home and abroad 
to be carried cut this year, and the factory at Erith will be kept 
busy for some time to come with the orders actually in hand. The 
company has carried out a large amount of work in connection with 
the supply of electric power in South Wales, in the Oleveland dis- 
trict, and in Yorkshire. Practical experience bas shown that the 
policy adopted two years ago in regard to the companies supplying 
large areas with electricity under Parliamentary powers is a sound 
one. Further extensive orders are in course of execution for 
additional mains in these districte, and for new power mains in 
Lancashire, Derbyshire, Fife and elsewhere. During the past year 
a considerable extension of the company’s business has taken place 
abroad, especially in the East. Cable-laying contracts have been 
completed, or are in progress in Bombay, Oaloutta, Kandy, Penang, 
Kuala Lumpur, Singapore, and Hong Kong, whilst further orders 
are now in course of execution for Bangkok and the Kidderpore 
Docks. Contracts have also been carried out in New Zealand, at 
Wellington and Dunedin. Oonsiderable orders have been executed 
in Mexico, and the company’s staff is now cable laying in the 
Argentine. In conjunotion with other well-known firms in the 
engineering trade, the company has taken part in the establishment 
of the British Engineering Co. of Egypt, Ltd., with the view of 
securing satisfactory representation in that country when the time 
comes for the execution of heavy electric contracts there. The 
company is now reaping considerable advantage from the 
expenditure on plant and appliances made at the factory during the 
past five years. It bas thus been possible to produce cables at а 
profit during the difficult and trying time through which the com- 
pany has passed. Notwithstanding the cost of considerable 
additional plant, after deducting the amount placed to depreciation 


for the year, the Erith Works stand in the balance-sheet at a some- 
what less sum than in 1903. The machinery, plant, and equipment 


at Erith, and on outside contracts have been maintained in the 
moat efficient condition, the cost thereof being debited to the year's 
revenue. The directors call attention to the heavy berden upon 
the company from the local rates and taxes, the amount payable 
having been considerably increased during 19/4. At Erith alone, 
the sum paid amounts to £3,741 per annum, which is equal to a 
dividend of 23 per cent. on the ordinary share capital of the 
company.” 

The operations of the Anchor Oable Co., Ltd., whose shares are 
held by this company and its nominees, have been considerably 
restricted during the past year, owing to the unsatisfactory 
position of the rubber trade, due to the unprecedented advance in 
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the cost of raw materiale, with no corresponding increase in selling 
prices. The policy of the Anchor Co. has therefore been a waiting 
one, but the plant and machinery at Leigh have in the meantime 
been put into excellent order, and the trade connection has been 
considerably increased. It has been shownrby events which have 
occurred during the past year, that the control of the Anchor Works 
has already been of great advantage to the company's business, and 
the directors are confident that it will continue to be so, As 
anticipated at the time of purchase, the clearing up of the contracts 
‘undertaken by the old management has been attended with heavy 
expenditure. А sum has been set aside out of the company’s profits 
towards meeting the loss thus caused, which will be dealt with when 
the Anchor Co. is finally incorporated withthiscompany. A further 
issue of debenture stock amounting to £100,000 was made during 
the past year, and was readily accepted by the investing public. 
The cost of this issue is charged in the balance-sheet. The directors 
regret to announce the death of Lieut.-Col. Elliot, which took place 
in July, 1904. He had been a member of the board of directors 
since the formation of the company. The vacancy thus caused 
has been filled by the election of Sir J. Fortescue Flannery, 
Bart., M.P. 


Brisbane Electric Tramways Investments Co. 


Tum report for 1904 states that the dividends on the shares 
held by this company amount to £43,970; there was also brought 
forward from previous year, £5,673. After payiog debenture interest 
and preference dividend, the directors propose to transfer to reserve 
fund (bringing it up to £14,216) £5,000; to accidents insurance 
fund, £500; to pay the balance dividend on the preference shares, 
making up the fall dividend at the rate of 5 per cent. per annum, 
carrying forward £2,719. Notwithstanding the opening of the 
Toowong extension and the increased car-mileage run, the gross 
earnings for 1904 remain practically the same as in 1903. This 
comparatively disappointing result is due to the consequences of the 
protracted drought of recent years, the recovery from which is 
necessarily slow. Notwithstanding the increased mileage in 1904, 
the total expenditure was actually slightly less than in 1903. The 
working of the tramways for the year resulted in a net profit of 
£47,186, to which must be added the amount brought forward from 
1903, £2,722, leaving a balance of profit available of £49,908. This 
has been appropriated by the tramways company as follows :—In 
placing to credit of a fund for renewals (bringing it up to £9,000), 
£3,000, in payment of dividends on shares, £44,000, carrying forward 
to next account £2,908. 


County of London Electric Supply Co.—The amount 
of electricity sold in the company’s London districts during the 
quarter ended March 31st is estimated to realise about £41,895, 
which compares with £37,925 for the corresponding period of 
last year. 


Castner-Kellner Alkali Co.—The report to March 31st 
states that the net profit, after the usual expenditure in keeping пр 
the works, plant, and machinery to the highest state of efficiency 
throughont the year, was £52,358, making, with the amount brought 
forward, £64,155. After deducting debenture interest, the directors 
recommend that £15,000 be appropriated to depreciation reserve, 
increasing that account to £85,000; that a further sum of £8,204 be 
written off plant, patents, and suspense accounts, and that a divi- 
dend at the rate of 4 per cent. be paid for the year ended Match 
31st, amounting to £18,000, leaving £12,798 to be carried forward. 


Stock Exchange Notices.— Applications have been made 
to the Committee to allow the following securities to be quoted in 
the Official List :— 

Baker 8trect and Waterloo Railway Co.—£500,000 4 per cent. debenture 
stock, in lien of the Speyer Brothers’ scrip certificates now quoted. 

British Electric Traction Co., Ltd.— Further irt ue of £448,658 5 per cent. per- 
petual debenture stock ; and £168,628 44 per cent. second debenture stock. 

Consolidated Electrical Co., Ltd.—110,000 ordinary shares of £1 cach, fully 

aid. s 

" County of London Electric Supply Co., Ltd.—£250,000 43 per cent. second 
debenture stock, in lieu of the provisional certificates now quoted, together with 
& further issue of £150,000 43 per cent. second debenture stock. 

Rosario Electric Co., Ltd.—12,000 6 per cent. cuinulative preference shares of 
£5 each, fully paid. 

Tbe Committee have ordered the undermentioned securities to 
be quoted in the Official List :— 

Charing Cross, West End, and City Electricity Supply Co., Ltd.—Further 
issue of £70,000 4 per cent. debenture stock, 


Submarine Cables Trust Co.—The meeting of this 
company was held on Tuesday at Electra House, the Marquis of 
Tweeddale presiding. After briefly referring to the business of 
the year, which showed a decrease of £269 as compared with 1903, 
due to reduced dividends on their Anglo-American Telegraph 
shares, he moved the adoption of the report. Sir J. Denison Pender 
seconded, and it was carried. 


Ferranti, Ltd.—This company’s statutory meeting is to 
be held on May 26th at Winchester House. The report shows that 
112,911 shares have been allotted under the scheme of arrangement 
between the old company and its creditors and contributors, and for 
the remaining seven preference shares £1 each has been paid in 
cash. The preliminary expenses are estimated at £1,357. 

\ 


STOOKS AND SHARES. 


Wednesday Hvening. . 
Uni something decisive happens in the Far East, it seems 
tolerably certain that the Stock Exchange markets will not awaken 
into business activity. There is, of course, a certain amount going 
on, but the volume of trade bas perceptibly dwindled. Investors 
are rather shunning the markets, although recent new issues have 
gone as well as could have been expected. There is a general ten- 
dency to await the course of events before taking up fresh Stock 


Exchange interests. 


Underwriters of the Bruce Peebles Preference issue considered 
themselves fortunate at being left with a little under 40 per cent. 
of their liabilities. The prospectus appeared at an awkward 
moment, and the existing shares were quoted at a very trifling 
premium, so that the public applications can only. be regarded as 
good. The new shares have changed hands this week at 4 discount. 
A new London County issue is said to be imminent, the money 
being required in connection with the Council's decision to pur- 
chase the North Metropolitan Tramways. 

Marked attention has been drawn to City and Sonth London 
Railway Ordinary stock, the price of which dropped on Monday to 
39, and recovered this afternoon to 41. Financial guides are 
attributing the weakness to the reduction of fares caused by the 
tramway competition. This may, of course, have something to do 
with it, but the direct cause is a slight pressure to sell by the 
syndicate which took over the large line of Ordinary stock not 
very long ago. And a selling order in £10,000 is quite enough to 
put down the price a point or two, especially if it be thought that 
there may be another similar sum to come out after the first has 
been digested. Metropolitan Consolidated is duller at 93}, but 
Districts keep near 33, although the new holiday arrangements for 
the men do not meet with the unqualified approval of the staff. At 
bj Great Northern and City Preferred А” shares are down . 
Underground Railways profit-sharing notes are 1014, which is a 
point better. | 

Another 5s. fall brought London United Tramways Preference to 
their par value of 10, and the Debenture stock is being negotiated 
about 1005. Anglo-Argentine Trams stiffened to 88, and there has 
been a slight rise in Barcelona Preference to 10; the Ordinary are 
114. City of Buenos Ayres Tramways are quoted at 513, and the 
4 per cent. Debenture stock is being bought at 102, which seem 
to be quite high enough for it. Dublins are 14, but the Preference 
fell à to 153, and British Electric Tractions are j easier at 9j. 
The dividend declaration is due next month. Westinghouse 
Preference do not move from 3. 


Of the Ordinary shares in the Electricity Supply list only 
Chelseas have altered this week, with a fall of { to 61. Charing 
Cross and City Preferences are j lower at 415, and Edmundson's 
Preference lost a similar fraction at 63. Otherwise the fluctuations 
are confined to three small rises in the Debenture stocks of thé 
County of London and the City of London Companies. 


Telegraph descriptions are languid, in common with investment 
securities generally. The Anglo-American speculative counters 
have moved within narrow margins; the Deferred stock is 4 up at 
158, while the “В” fell à to 106. There has been a small inquiry 
for Amason Debentares, raising the price a couple of points to 76}. 
On the other haud, Eastern Extensions lost { at 143, and West 
India and Panama Preferences continue flat, the Seconds being 15%. 
lower at 7}, and the. Firsts no better than 8. The dividend; 
declaration is considered dieappointing. Great Northern and 
Copenhagens receded to 34}, a nominal fall of 30s. Actually, 
the market has been duller than the official price for a week or so. 
Submarine Cables Trust hardened to 1241 upon United States 
buying, and Globes remain firm. . 


Io the Telephone section movements are small and irregular. 
National Preferred is 4 better at 109, but the Third Preference 
eased off; to 54. Oriental Ordinary and Preference are both ez 
dividend, and no change has oocurred in the quotations, A fallof 
58. makes United River Plate Telephones 7 middle, and Chili shares 
have not moved from 62. Telephone Co. of Egypt 4j per cent. 
Debenture is called 102 to 105. ; 

The satisfactory report of the Callender's Oo., issued on тейде 
day, brought about no change in the Ordinary shares, but the Pre- 
terence scored z at 5. Henley’s are j better at 12. Edison and 
Swan have also advanced upon the circulation of vague tips to buy 
and Brush Ordinary, marking $ decline, are ex the dividend of 
practically the same sum. Telegraph Construction gave way in 
further point at 35. Babcock & Wilcox settled down to 5i, and 
Castner-Kellner shares improved a few pence upon the declaration 
ofthe divided... | 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


¢ Quotations on Liverpool Stock: Exchenge, 


1 Unless otherwise stated all sbaret are fally paid. 
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Bank rate of discount 21 per cent. (March 9th, 19050. 
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SHARE LIST or ELECTRIOAL COMPANIES ‘ccattreed).— ELECTRICITY SUPPLY COMPANIES. 


Present | 
issue. NAMB. 
H 
ПОП | Brompton & Kensington Electrio Light Sup., Ord., 1 to 90,000 .. 
288.782 Do. do. 7% Cum. Pref,  .. 
80.000 Central Electric Supply 4 95 Guar. Deb. Stock .. ae - * 
89.000 Charing Cross and Strand Electricity Supply . өө 
0.000 o. do. do. 12 Cum. Pret, T 
rpm 0; do. * “Су Undertaking " 44% Cum. Mie 
’ о, 908 ee se 
gor Do, — % Deb. Stock Red. А 
A \*Chelsea Electricity Supply, Ord. : ee T ee 
’ Do. do. % Deb. Stock Red. ee өө 
10,595 | City of London Electric Lighting, Ord. 40,001— 110.596 2 
40,000 Do, 6 % Cum. Pref., 1 to 40,000 
«00,0001 Do, 5 % Deb. Stock, Scrip. (iss. at 115) all paid . 
800,000 Do. 4496 2nd Deb. Btock, Prov, Certs., all paid .. 
40,000 County of London Electric Lighting, Ота. 1—40, 000 4 
80,000 | Do. do. do 6 % Pref., 40, 001—680 » 
400,000! | Do. do. 44% Deb. Stock .. э 
250,000 | Ро. do. 44% 2nd Deb. Stock ат а 
70,000 | Hamundson’s Electric Corporation, Ord. Shares ae 
80,000 Do, do. 6 % Cum. Pref, . 
800,000! Do. do 44% 1st Mort, Deb. Stock 
11,000 Kensington and Knightsbridge Electric Ord. . 
136,000 | Do. do. do. 4 % Debenture Stock 
111,000 | London Electric Bupply Corporation, Limited, Ord. .. 
,93,0.0 Do, do. do. 6 % Pref, . 
571,836 Do. do. do. 4 % 1st Mort, Deb, Stock Red 
100.000 | Metropolitan — Supply, 1 to 100,000 . ee 
76,121 | Do, 44%, Cum. Pret, 1—71,106, £3 paid .. 
220,000; | Do. * 44% 1st Mort. Deb. Stock 
250.0001 Do. do. 84%, Mort. Deb. Stock Red 
250,000 | Midland Electric Corporation, 44 % Ist Mort. Deb. 
10,852 | Notting Hill Electric Lighting 
59,000 Do. do 4% 15 Mort. Deb. 
40,000 | Bi, James’ and Pall Mall Electric Light, Ord. .. 
30,000 | Do. do. do, 7 % Pref. 20,081 to 40,080 
160,0001 Do. do. do. 4% Deb. Stock Red 
12,000 Smithfleld Markets Electric Supply, Ord, КА > oe с Фф» 
50,000 Do. do. do 4 % Deb. Stock 
65,000 | South London Electricity Supply, Ord. EX 
100,000 | South Metropolitan Electric Light and Power (Ord, T 
50,000 (Late Blackheath and Greenwich ee % Pref. . 
100,000 | Dist. E. L. Co.) 44% 1 18% Deb. Stock 
80,000 | Urban Electric Supply, Ord. yes "m 
B0,000 Do. do. 5 % Cum. Pref 
200,000 Do. do. 44% lst Mort. Deb. Stock Red 
110,000 | Westminster Electric Supply, Ord. P tas 
38,151 Do. do, 5 % Cum, Pret, 


| 
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| Brock | Closing Olosing Business dore 
or | Dividends n Quotations Onotations week ended 
| Share. os уе | May 10th, May 17th. May 17th, 1906, 
n 1902, | 1908 1904, Highest., Lowest 
6 | R% |10% 10 % | _ 943— 103 gà— 1 "ded erc 
5 7% | 7% 7 96 of 104 94— 1 
100 | 4% | 4% 4% 105 —108 105 —108 : E. 
6 |10 | #9 | 8% m S4 Th— 84 Sà 8 
Б | 44% 43 449, 4 5 tà— tà 65 .. 
5 4% | 4% | 44% 5— fà 44— th — 
5 ; | 4396 44% § — I 4i- bà Bey 
100 4% 4% 4% | 105 —107 105 —107 T 
6 | 4 | MH | 6% | 6& — 7 61— 62 64 
Btock | 44% 44% 44% 109 —111 109 —111 1104 
10 һ 4 bw 6 96 11 — 12 11 — 12 1175 it 
10 6% | 6% | 6% 12 1:4 l$- 1:4 133° 
= 5 % 5 5% 128 —127 124 —128 
100 44% 44%, 44%, 108 —1(5 104 —106 
10 | «~ 4% ae Рў — 91 81— 9i 9 
10 6 9j, 6 % 6% 19 — 124 2 — 1% 197, 
ма 43% | a% | 4355 | 116 —1M 112 —115 A 3 
Stock | 44% 44% 44% 102 —104 xd 102. —104 10% 1034 
Б 1 * 7 & ч 19— Є 57 — 6} 6 t 
2 || 8596 6 96 | 6&— 6ğ xd 6 — 6 645 6. 
100 | 44% 44% 44% 107 —109 107 —109 109 108 
Б |10% | lew | 1% 19 — id 12 — 18 e - 
Btock 4 96 4% 4% 101 —103 101 —103 0 
8 Nil Nil 8 % 2— 93 91— 2 :# 
6 6% | 6% 6 % 54— 51 54— 5 5} 
| Btock 4% | 4% 4% | 99 —101 91.— 101 T T 
10 T7 | HP& | 10% | 18 — 19 is — 19 1+0 181, 
5 44 44%, 4496 64— 51 bà— 63 5i; 5°, 
„ | 449% 45 44° 101 —114 109 —114 Ки T 
Stock | 3495 | 84 9496 97 — 99 97 — 99 
100 49, | 48% 44% | 99 —101 99 —101 993 “+ 
10 вч 6 * 7 %| 144— 154 143 — 164 144 Mi 
100 4 4 4 | 100 —102 100 —102 à E. 
b 144%. 144% | 142% 14 — 15 14 — 15 144 Mj 
6 7 9 1% 7 81— 82 8 1— RY Bra | . 
100 84% 849%, 8} 98 —100 98 —100 
Б us. 4% 1-4 9 — 38 28— B% és T 
Воск! 4 % 4% 4% 70 — 88 79 — 88 
13%, 3%, 4 + 301— 41 44 У А 
1 Nil Nil Nil ip 33 й— 2 . 
1 Nil 19 1% 132— 133 1!4— 158 T 
100 43 43 44% | 105 —108 105 —108 
6 I b 5 44 — tà 4i— bà 422 
5 b | 5 5 | 6— ti Б— E $ 
100 44 104 —106 104 —106 
5 12% | 18495 14% 12 — 18 12 — 18 134| 1% 
5 ) ) 96 5 6 — 64 6 — 6} 670 4 


Shares not officially quoted :—Mackay Companier, ord., 401—414. Pref. TH—' 44. 


* Bubject to Founders Shares. 


t Unless otherwise stated all shares are fully paid. 


MARKET QUOTATIONS, Wednesday, May 17th. 


Fortnight’s Latest ' | e 
CHEMICALS. &o. Prom - ine or Deo: METALS, &o. (eontewed) Price, | ‘Dee ^ Inc. 
а Acid, Hydrochloric „ә per cw. JE as g Copper Sheet 4 ae „„ per ton 479 41 dec 
в LE] e ae mo ee ee per cwt, 93J- ee 8 9 ee ee . per ton 79 ` A дес. 
8 n C.. ‚ e» per cu. - ee € „ (électrolytic) Bars .. per ton 47010 - m 
в „ Sulphuric .. - e. per сті, 5/8 ee в А per ton #57 T 
& mm Bal ee e per owt, 49/- ee в [T] 99 ee per ton £81 . ee 
a Ammonia, Muriate (crystal) .. per ton £88 10 5% б» 3 Н.С. Wire per lb. 934, - T 
ё 99 92 ve oe ee per ton £280 ee / Ebonite Rod еә - өө ee per Ib, - p -o ee 
a Bleaching powder .. ee „ рег ton #5 5 ws 9 f ^» Bheet$  .. ee per lb. - 
a Bisulphide of Carbon .. рег ton #16 aa п German Silver Wire .. per lb. 6 m 
a Borax " 2 es ee рет ton £18 m h Gutta-percha : 58 per Ib, 6f- to 7/- oe 
a Bensole (90%) .. .. o Per zul. *I- e h Indis-rubber, Рага fine .. per lb. 68 — inc, 
6 1 ( %) oe @e oe per gal. 578 ee í » Charcoal Sheets ee ee per ton 415 E ‚> 
в Pepper Sulphate .. ae e» per ton £22 - „ Pig (Cleveland warrants) per ton - MIA - 2/14 ino. 
в Nitrate сә ve par ton £25 sè € u ela dea tosize per ton From 411 ee 
ве „ White Sugar se per ton £81 ss | ss poran, .. рег юп 41/6 to 5. T 
а Ml th lated Spiri | ee ee ee 3 pii id oe 6 97 ire" galvanised No, 8 ee per ton [ ee 
a Ө ee T ee 2 3 
в Naphihh, Bolvent (00% a 160° С), — gal. 5/6 сл 9 Lead, ры Ingo  .. ee рег ton £18 5 8/- ine. 
Р Potassium Bichromate, in casks рег 88. ee 9 n Bheet „ рег ton A14 15 10/- inc. 
З Potash. Canatio (15/8096). . ee per ton £22 oe Ld Miseni Wire No. 98 . ee ee per Ib. 8. ыы 
а a Potessinm Cyanide ee ees per 1b. 7 а. . 8g Mercury ee ee ee ee per bot. 2n 7 6 4 
a Bheliac У iie „ per ows, 155j- 10/- dec. d Mice (in original cases) small .. per lb. 6d. to ly T 
а Sulphate of Magnesia ee ee per ton a4 10 eo d LT] ILD [1] medium per Ib. M 9/6 to 4j- ee 
a Sulphur, Sublimed Flowers .. per ton 26 10 vs d i Д .. per Ib. 4/6 to 8/6 . ee 
в ii Recovered ME ee per ton 45 10 e , or Bronze per lb. 1/1 to 1/8 Ў 
а Lump os ee der ton 45 ee э „ rolled bars & per lb. 11 to 1/8 ee 
a Всда. Caustic (white 70 9%) e» рег ton 210 16 ee э н » Strip&sheet per lb. 1/8 . is 
а ge ee ee ee per ton £8 ee o Platinum es es ee ee per Ов, 82/6 
Sodium "tehremate, casks .. yer Ib 93d, aie e Bilicium Bronse Wire per 1р. 1054. to 1144, T 
70 Cyanide so .. per lb. 7. ` í Steel, Magnet, acc'd'g todesc'p "n per ton £58 T 
bars eo ee 215 to £40 oe 
METALS &o. NEU £185 to 42 dec 
b Aluminium Ingots, in ton lota .. per ton 2180 ee „ Tin, Blok. . person | { “pipe? } dd 
b 10 Wire, la ton lots .. per ton £168 P» Wire, Nos. 1 to 18. per lb. 178 4d. dec. 
b Bheet, in ton lots .. per ton 2166 2: p White Anti-friction Мамі: 
b Babblit's meta) ingota . per ton £48 to £140 5 “White Ant” brand perton | 468 to £65 
e Brass ronen шем. F to 12") basis per lb, 73d, ЕР і Yarns, Jos Grey Cotton, on ap la per Ib. ва, T 
€ IL be (brase d) ee per Ib. , ee і L 8 lea. Flax. ee e. per lb. ee 
e Т] (solid drawn).. eec per ]b. 0 ee } 97 8 10 Ida. Russian ee per Ib, 9 да 
є Cor Wire, basi basis. e ee ee per lb, ва, os і $5 10 е Russian, single oe per Ib, ee 
e Copper Tubes (brazed) s per lb. 108. as і «e 180 Iba. Jute rove per ton J T 
eru „ (solid drawn) .. per lb. ' 1034, , Zino, Bb'$ (Vieille Montagne bad.) per ton 296 17 6 oe 
g Copper Rare (bert »elected per ten 2.9 £1 дес. 


otations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; e Thos. Bolton A Pone; Leid.; d Е. Wiggins ё Sons. ; e Frederick 


Smith & Co., f 
Oo., Ltd.; k Morris Ashby, Ltd. ; : m W. T. Glover & Co., ne * Р. 


— — ee ee se va — —— — 


Trams and Motor-'Buses.— The remarks made by the 
chairman of the Brush Electrical Eagineering Co, Ltd., at their 
recent annual meeting appear to express tbe view taken by 
practical traction people as to the relative spheres of usefulness of 
the electric tram and the petrol motor- bus. We bave felt that in 
the evolution of the automobile we should find a public service 
vehicle which would prove a useful auxiliary to tramways and 
light railways by acting as a feeder to them and as a pioneer to the 
extension of the different systems. The extent to which the one 
will overlap the other will settle iteelf in due course, but it is 
probable that they will be allies rather than rivals, and that in the 
hands of active traction organisations, such as those with which we 
are associated, they will together prove a means by which the 


Rubber, G.P. and Teleg. Works Co., Ltd.: g James & Shekspeare; k Edward Till & Co.; ( Bolling & Lowe jf Walter Н. SP fad and 
Ormiston Bronse Oo., L 


& Sons; o ) Johnson, Matthey & bus кы: p The Phosphor 


traffic facilities of the country will be still farther improved, both 
for goods and psssenger purposes. As large makers of rolling 
stock it is necessary that we should be ia intimate toach with such 
developments. We have, therefore, taken ‘ occasion by the hand, 
and have been already building motor-'buses possessing certain 
features of merit for practical purposes.” 


Imports of Foreign Telegraph Cables,—There was 
again a noticeable increase last month in the importation of foreign 
telegraph cables and apparatus connected therewith. The returns 
just issued show a total of £3,476, which brings up the value for the 
firat fout mouths of the year to £23,535 as compared with with only 
£10,527 ia the correspondiag period of 1924. 
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PARLIAMENTARY. 


HLzorBIO0 Power BILLS ков Lonpow. 


Тни Earl cf Camperdown’s Committee, which is inquiring into the 
group. of Bills promoted for the purpose of supplying electric 
power in bulk to London, resumed its sittings on Tuesday, May 9th, 
when Mr. Balfour Browne, K.C., opened the case of the City of 
London Electric Lighting Co., Ltd. Не said tbat the Bill wae one 
for conferring further powers ороп the, City of London Electric 
Lightivg Co., with which had been conrolidated the Bill of the 
East London and Lower Thames Valley Power Co., which was 
introduced into Parliament last session. On that occasion the East 
London Power Oo.'s Bill came before a committee of the House of 
Commons, and was supported by many gentlemen who bad 
supported the present Bill of the Administrative County of London 
Bill, among them Mr. Mers and Mr. Falconer. The Committee, 
however, came to the conclusion that the Bill had not sufficient 
financial supp rt, and, therefore, they rejected it. 

The CBa1RMAN: Did they give that ав a reason? 

Mr. Batrouk Browns: Well, it was upon finance that they 
asked us to address ourselves, and when we failed to satisfy them 
they rejected the Bill even before calling upon the opponents, and 
I admit that the finance was not very strong in that particular case. 
Continuing, learned counsel said that the Bill was again promoted 
this year, and at the same time the City of London Co., which 
was an existing compeny, and which was supplying both the City 
of London and a part of the borough of Southwark, aleo promoted 
a Bill which proposed to establish a power supply for the whole of 
the industrial, or the eastern district, scheduled in the Bill of the 
Administzative County Oo. Neither of those Bills proposed to go 
into the West End, but both intended to supply the eastern portion 
of London. The two companies—the East London and the City of 
London had come together—the former having parted with 
their Bill to his company. The two Bills had now been 
consolidated, and the whole scheme was in the bands of 
the City of London Co. The district they sought to 
supply with power, comprised. an area of 295 aq. miles, 
and in that area they proposed to do, and to do at once, what the 
Administrative Oounty Bill proposed to do, and he thought he 
would be able to show their Lordahips, that they would be able to do 
it sooner, more efficiently and more certainly than that new com- 
pany. He had not thought it necessary to intervene much in the 
case of the Administrative County Bill, because very largely his 
саге was the same as theirs, and if they had convinced their Lord- 
ships that there was a case made out for a great power supply oom- 
pany, supplying, first, the autborised undertakers, and, secondly, the 
manufacturers, in tbat great district of East London, then all he would 
have to ask their Lordships to do, was to decide between them as to 
which was the proper company to be entrusted with that power. 

Lord ZoucBE: Do we understand that the City of London Oo. is 
now supplying? 

Mr. BALFOUB Browns : Yes. 

Lord Zovogz: And that the East London and Lower Thames is 
now amalgamated ? 

Mr. Ват ғосв Browns: It is non-existent, because it has given up 
ivs Bill entirely. 

By the CHAIRMAN: The area of the City of London Co. was not 
precisely co-extensive with the district of the Administrative County 
Bil; the on)y difference was that there was a little bit in the 
Administrative Co.s ares,south of Dartford, which they did not 
touch. They had taken the London, Chatham and Dover Railway 
Oo. as their boundary all the way along. Continuing, Oounsel 
said that, as he had already observed, their area covered 295 square 
miles, the pieces they bad left oct being, in their view, absolutely 
unimportant, as they would never require a supply for power 
purposes. Their object was to supply authorised undertakers aud 
private persons, manufacturers and others, for power purposes. In 
order to supply power effectively and cheaply the electricity must 
be produced on a very large scale, and they also knew that 
they must have a high lead factor. They were prepared 
to do everything in the district that the Admunistrative County 
could do. If they could supply at the low figures that they 
had said they could, the City ot London Oo. could supply at the same 
price—in fact, he thought he would be able to show that they could 


supply more cheaply than the other company. They could do itmuch - 


earlier, because they had works already in full operation. They 
were supplying at the present day about 10,000 н.р. of electricity 
for power purposes in their comparatively small district. The beet 
proof of What they could do would be found in what they had 
already done. They had spent £1,105,950, which had been raised 
by sbares, and they bad borrowed £700,000 by debentures, which 
had also been spent, so that the total expenditure on their works 
at Bankside and their distributing aystem was £1,805,950. Under 
the Act of 1900 trey acquired a large site at Bankside on the sou h 
side of the River "names just opposite the city, and the 
present works were erected there. Tnose works had a plant 
capable of producing 22,000 kw. Their first operations were 
in the year 1891, and at that time they adopted the single- 
phase aiternating current. The two works which were erected 
by the compapy—one in 1890 and the other in 1891—had 
bsen entirely scrapped, and they had concentrated upon the site at 
Bankside the whole of their works with the view to economy in 
production. Nothing, according ta the view of their engineers, was 
more remarkable than the unwillingness of people in England to 
scrap anything. They knew tbat in America they were prepared 
to scrap un) thing in order to secure efficiency, but in this country 
We tocoybised a vested interest in effete machinery. In their case, 


. Yather than to one, 


however, they had not done so—they had thrown over entirely and 
scrapped two complete works for the very purpose of getting per- 
fect works to supply electricity at the cheapest possible rate, at 
Bankside That was one of the advantages that a company had 
over a municipslity—local auth«rities found it almost impossible to 
scrap merely for the sake of efficiency. In 1898 they began the 
continuous current supply for the p of motors, and 
the demand increased rapidly. They made special efforts 
to develop that frade. On December 31st, 1900, they were 
supplying 1,239 xw.; on March 8th, 1905, they were supplying 
7,981 &w.—equsl to 10,600 н P. The site which they had at Bank- 
side was practically an ideal ore. There was an ample supply of 
water for condensing purposes; the coal was. brought by water 
alongside the works, and the works were capable of very great 
extension. In fact, the site was bought aud laid out with a view to 
extensions in the futare, and they thought that now was the time to 
extend. They proposed to put in at once, if the present Bil) passed, 
five turbines of 5,000 Kw. each, giving а total output of 25,000 EW. ; 
that was for the purpose of supplying power at long distances They 
had at the present time 62 boilers at the Bankside works, only 30 
of which were used; therefore, they had in hand а surplus of 32 
boilers, and for their load of 25,000 ку they only required 25 new 
boilers to generate the steam. Those 25,000 Kw. could upon their 
present site, be supplied in 1900, if they got their Bill this session, 
whereas in the case of the Administrative County Co. ^ long period 
would necessarily elap:e before they could get the land,or raisethe 
capital, so that they would be years ahead of the County Co. ia supply- 
ing for power purposes in the eastern district of London. They were 
pe to scrap a certain amount of their present works. They 

ad a few old and small engines of 4,000 Kw. capacity, and upon 
their site they proposed to erect these turbines of 5,000 xw., which 
would give a net gain of 26,000 in addition to the 25,000, so that at 
the end of 1907 they would have at Bankside 55,000 Kw. installed 
and in use. Oaly 8,000 were at present required, and, therefore, 
they would have in addition to their present supply 47,000 Kw. 
ready for tbe use of the public. They had a generating station at 
West Ham and one at Greenwich, апа if they found that the power 
required in East London required it, they would at once proceed to 
put up another station at West Ham, which would cost £1,350,000, 
which would have an output of 125,000 gw. At the present time 
the City of London Co. had one great difficulty to contend with. 
The lighting load of the City was only for a very short time in the 
day, and that necessitated & very large plant for the purpose of 
meeting exceptional demands arising through fog. In order 
to eqaalise their load they had all along seen the great 
importance of having a power load, aud it was with 
that view, that they adopted the continuous current. They 
bai a total of 11,639 consumers, and of that number 1,286 were con- 
somers for power purposes. As their business bad gone on, their 
price had gone down, and practically all the ec nomy they had been 
able to make by getting a better load, had gone to the consumers 
in a reduction of price. He placed those facts before their Lord- 
ships against the case of the Administrative Oouaty of London Oo, 
which was simply hypothesis upon hypothesis. That company's 
estimates had been made in the dark, whereas in the case of his com- 
pany they were speaking from actual experience ; and he knew that 
some of the figures put forward by the Administrative County Co., 
particularly those referring to the works cost, could not be achieved 
іп London. The capital cost of the present promoters would work out 
at £525 per кү. for the first portion and £7°4 per zw. for the 
recond portion, or an average of £6°4. Naturally, their cost was 
very much less than that of the Administrative County Co., becauee 
they already had the site and the buildinge, and a great part of the 
machinery. He did not, however, pretend that that was a real 
figare—it was fictitions to some extent, аз it necessarily must be. 
Oontinuing, осопве! said he should ask their Lordships to say that 
there ought rot to be competition for the power supply, but only 
regulation, Ia the case of the Clyde Valley Bill there was a com- 


. peting Bill—the Caledonian Power Bill—andithe promoters of that, 


finding that their Bill was in jeopardy, asked the Committee to pass 
both. But they rejected the Caledonian Bill and passed that of the 
Olyde Valley, and he would ask their Lordsbips to adopt the same 
view in the present case by passing the Bill of the Обу of London 
Oo., and rejecting thatof the Administrative County Co. They did 
not want two sets of companies doing this work, neither did they 
want competition, which, after all, was a very rough and ready way 
of making people do their duty. All that was needed for the pro- 
tection of the public could be obtained by periodical revision of 


‘yates. Having already spent two millions of money, he should ask 


their Lordships to ray that they would be able to supply cheaper 
than the Administrative County Co., and on the question of time, 
he could beat them by two years at least. Therefore he should 
ask the Committee to give the preference to an old company 
which was proposed to be started 
by persons who had come frcm the north for that purpose. He 
wished it to be clearly understocd that he had ro wish to compete 
with existing companies ; he thought it would be monstrous if they 
were allowed to go in and compete with an existing company ¢ uring 
the period of itsconcession. They were prepared to put a clause in 
their Bill pledging themselves not to go into districts already 
supplied by companies, without their consent; while, however, he 
was not going to compete with companies, he was going to com- 
pete with local authorities, which he thought: was only fair. 
He believed that they would be able to produce electricity at such 
price as would pay municipal authorities to take power from them 
and supply it to the public at а profit. The Administrative County 
Co. had said that they would put a clause in their Bill by which 
they would undertake to supply everybody in their district at the 
maximum rate. Не wished to say at once that he could not 
make any such promise, and if the Administrative Coanty 
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Co. put such a clause into their Bill, it would put an end to it, for 
it was absurd for any company to make such a promise. 

Tbe CHAIRMAN said he believed that the claure was to contain 
certain conditions on wbich the company was to be bound to supply 
at the maximum price to anybody who asked. 

Mr. FirzGERALD, K C., who appeared for the Administrative 
County Co., said that was the case. 

The CBHAIBRMAN raid he thought it would be to the interests of all 
partier, if Mr. FirzagBALD would draft a clause showing exactly 
what they proposed to do in the way of conditions. 

Mr. Влгғосв Browns raid that bis clients would be prepared to 
undertake to supply everybcdy in the district who wanted power, 
but not at the maximum price. No company in the world was in а 
position to do better fcr its customers than they were, and if the 
Administrative County Co. were autborited to come into the district 
to-morrow, it could not be prepared to supply within the time that 
the City of London Co. could; neither could it raise its capital as 
cheaply as they could. His company could rai:e unlimited capital 
merely by resolutions of the sbareholders, whereas а new ссшрару 
would have to go into the market to raise its capital at enormous 
cost. 

Mr. Frank BAILEY, the chief engineer to the promoting company, 
was then called, and in reply to Mr. Hutchinscn, be bore out the 
openirg statement of counsel He esid that the growth of the 

ower supply of the company from December, 1900, h:d been very 

ge, and that growth wss still going on. Asthe demand bad 
increased, so they had lowered the price. In 1903 the average 
revenue per Kw. was £5 1s. 3d.,in 1904 it was £4 2s. 10d. The 
average rate charged per unit for the power sold in tbe last quarter 
of the year 1904, was 1:933d., as compared with 2:238d. for the 
corresponding quarter in 1908. Reductions were continually in 
progress, and the average receipts for the present year up to date 
were 172d., and he estimated that the average for the whole 
of this present year would work out at about 1'4d. per unit. 
The total amount of plant which he would put down at Bankside at 
frst, was five turbines, which could be put into their existing 
enzine house. They would put down ultimately machinery 
of a capacity of 55,000 kw. He would say that the rate of progrets 
in an area such as that was very uncertain, but probably in three or 
four years’ time they would be wanting the extra 47,000 kw. The 
cost price at which power could be generated would be ths of a 
penny. In the past they had not been able to get a number of railway 
companies to take a supply from them. They had spproached tte 
Great Eastern, Great Northern, and a number of other companies, 
but with increased power they would be able to meet the companies 
comfortatly. Witness here put in plans of the works as existing 
and аз proposed to be extended. The five steam turbines woald 
replace that portion of the old machinery which was obsolete. There 
was no necessity to have any additional boilers at first, as their 
present boilera could supply all the steam which was necessary. 
Witness was then taken in detail through the various tables. He 
coneidered that there was every reason to think that there would be 
а great increase in the demand for energy in the East End. After 
Bankeide bad been worked, they would have ample time to erect 
suitable works at West Ham. In scrapping their old plant, they 
would deal with it by their depreciation fund of £256,758. Their 
capital expenditure would be £1,000,000, and they expected to 
spend that before the end of the year 1907. He anticipated that 
the works cost per unit would be 208d., as against Mr. Merz's 
figure of 154d. From what he knew of the expenses at Bank- 
side, it was not possible to generate electricity at а lest cat 
than 2:084. He anticipated that the average ch. rge wculd be 7d. 
or less. & By the year 1907 he expected they would be able to рау а 
dividend of 6 percent. The works at West Ham wculd have an 
ultimate capacity of 125,000 xw., and the station would be erected 
in sections. | 
rz Oross-examined by Mr. Ноновхтов Lrovp, K.O.: He was not 
satisfied with the results which had attended the canvassing for 
customers; he would bave Jiked to have scen more. He admitted 
that part of his company's undertaking would be purchasable by one 
local authority in 1914, and part by another, in 1931. 

Mr. Lloyd suggested that the new turbines would not be'so pur- 
chaseable, but Witness thought they would be. 

Mr. Lloyd pointed out that the Bill exempted from purchase any 
improvements made, but Witness thought that the new machinery 
would be purchasable if it was necessary for the needs of the 
locality. Taken as a whole, he admitted that the charges of the 
local authorities were less than those of the companies, but he 
thought that manufacturers would be better treated by the com- 
panies than by the local authorities. 

Mr. LLOYD: Bat the object of the Bill is to bolster up the middle- 
m&n.— WiTNESS: No, I don't think that is quite right. 

Farther cross-examining Witness, Mr. LLOYD asked him if it was 
not a fact that those parts of the area where there was the greatest 


demand had been cut out of the Bill? — WiTNzsS did not think so. 


He could not answer qaestions about the tinancial aspect, though 
he understood that one of the directors would be called on that 

int. 
ua reply to Sir Raren LirrLEB, K.O., Witness said that he did 
not know that the City was dissatisfied with the supply of his 
company, nbither did he know that they went to the Charing 
Cross Co. 

Bir Raw, for the City: Under this Bill you have power to take 
up the City streets for sny purpose ?— Witness: No, I think not. 

On Wednesday, May 10th, at the commencement of the proceedings, 
Mr. Hutchinson handed in to the Committee a clause which had 
been agreed to betwecn the promoters and the London Electric 
Sapply Corporation. The clause provided that no competition 
should take place with the company without its consent. Mr. 
Hutchinson stated taat similar terms had been offered to the South 


Metropolitan Electric Light and Power Co., the County of London 
Co., and the South London Оо. a 

Mr. BaILAX was then further cross-examined. In reply to Mr. 
Freeman, K.C., who represente а num der of borough councils, the 
WITNESS stated that it was the short tenure of the companies which 
was one reason for his not competing with them. He considered 
that the local authorities were in many cases supplying at a lower 
price than they were justified in doing, and he thought that if the 
accounts were audited more from an engineering point of view, that 
would have to be remedied. There was no competition between 
the local authority and the companies in Bermondeey, and he took 
it that there they would not be able to supply at all, owing 
to the difficulty of differentiating between the possible customers 
of the local authority and those of the company. O? course, it was 
anomalous. There was, he knew, nothing in the Bill to prevent 
customess who took current for power purposes using that current 
for electric lighting purposes, and as to that he would leave the 
local authorities to apply their own remedy. 

By Mr. BíAGGALLAY, К.О. (for the Charing Oross and Strand 
Electricity Supply Co. and the Kent Electric Power Co.): He did 
not know anything about an arrangement which had been settled 
with the Oharing Cross Co., whereby that company was to seek for 
the northern area and the City and the promoters the area south of 
the Thames. Nothing bad been done which was inconsistent with 
any arrangement, if arrangement there were. There bad been no 
breach of faith. Sofar as the Kent Co. was concerned, he was willing 
to give them the same clause. 

WITNESS was then crcse-examincd by Mr. Ram (for Meses. 
Redpath, Brown & Co.) with regard to 71 acres of land propoeed 
to be taken by the promoters for the purposes of a generating station 
at Greenwich. | 

Replying to Mr. Lrwis Cowanp (for the L. C. C.), who suggested 
that there was no more room for cables in the Blackwall and Millwall 
tunnels, Mr. BAILEY said t nat he could not agree totnat. He thought 
that there would be room for 30 3-in. cables, if they were properly 
distributed in pipes. 

The witness was then cross-examined by Mr. Vesey Knox on 
behalf of the Borough of Southwark, by Mr. Morton for West Ham, 
Mr. Williams for Stepney, and Mr. White for Hackney. 

Mr. Нотсніхвох then briefly re-examined, and replying to 
counsel, WiTNESS said that if the oompauy aid not supply direct 
in those arcas where there were other companies, it would not 
affect tbe consumere, because the existing companies already һай 
mains laid down. Не considered that it was a distinct advantage to 
have the industria] area separate, for the effect of separation would 
be to have a better load, and that would mean economy. The 
question of the economic production of current was not in any way 
affected by their having tnree modes of generation. Economy wai 
the result of the proper burning of coal and the use of the energy 
derived from the coal by proper machinery. 

Mr. PARSHALL, consulting electrical engineer, the designer cf 
many electrical installations, among them that of the Central 
London Railway, was then called, and said that the evolution of tbe 
power company had been a matter of great difficulty. He agreed 
with the last witness that everything depended upon the proper 
application of steam. 

Mr. BRArTRWAITE, the deputy chairman of the promoting com- 
pany, then gave evidence as to the financial position of the pro- 
moters. The capital of the company was £800,000, and they had 
an ample reserve fund of £256,758. The gross revenue for 1904 
from all sources was £260,838, and it had risen to that amount by 
gradually increasing stages from £39,662, the amount for the first 
working year, 1893. Ont of the present sum of 4250, C00, about 
10 per cent. was deriv: d from power supply. The average rate of 
dividend on the ordinary shares was 4°11, the rate for last year 
having been 6 percent. The shareholders were an influential body, 
such as would be capable of finding a large amount of money 
amongst themselves. . 

Mr. FREEMAN, in cross-examination, called witness's attention to 
an interview which he (witness) had granted to a representative of 
the Westminster Gazette, from which interview counsel read extract». 
It appeared that Mr. Braithwaite had, as a director of the pro- 
moting company, and chairman of the County of London Co, 


expressed the opinion of the existing companies that they could 


supply electricity quite as well asthe Administrative County of 
London promoters could. Counsel suggested to witness that the 
position which he took up in the interview with regard to the 
Administrative County Bill was exactly the position which the 
Borough Councils took with regard to his (witness's) Bill. 

WiTNESS: The local authorities and the companies combined 
could do as well as the big companies. 

On Thursday, May lith, Mr. Braithwaite having been further 
examined, the Earl of CAMPERDOWN said that before bearing 
evidence against the Biil, he would bear the case for the Charing 
Cross and Strand Co.; and Mr. CLAUDE BaAGGALLAY, K.C., counsel 
for that company, proceeded to make his opening statement. 

He said tuat the company for whom he appeared bad two 
generating stations, one in Lambeth, facing Somerset House on the 
River, and оре at Bow. The Lambeth station had a capacity of 
4,5U0 Kw., and the coal for that station could be brought by rail, 


Tiver, Or cartage. There were two trunk mains passing over the 


river from that station, one of 2,000 kw. capacity passing over 
Waterloo Bridge, and one of 1,600 Kw. capacity passing over 
Charing Cross Railway Bridge. Their station at Bow was 
supplied by coal from the Great Eastern Railway system, but there 
they aleo had the alternative of water. Tne Bow atation bad s 
total capacity of 12,000 Kw., and they were at the present time 
erecting another 4,000-kw. generator, wbich would give them & 
capacity of 16,000 kw. The maximum demand on the Bow statios 
during the past year was over 9,000 Kw. The plant was all of ths 


i 


Vol. 56. No. 1,434, May 19, 1905.] 


most up-to-date character, and the new plant was of the very best 
description. In fact, he was sure that it would be difficolt to find 
plant anywhere in a better position. Their buildings were suitable 
for machinery of a capacity of 32,000 Kw., and they had Jand, on 
which buildings to hold plant with a capacity of another 32,000 gw. 
could be erected. He stated that in order to show that they were 
ready to meet any demand, they had four motor generatiog stations 
in the West End area. i 

The CBHAIBRMAR: They are not generating stations? 

Mr Влавліглт: No, my Lord, they are what are called motor 
generatirg and battery stations, really they are transforming 
stations. 

Continuing, Сосиветг, said that it was the Bow station, from which 
they would supply power in bulk. At that station they generated 
on tbe threa-phase system, and the current had to be converted for 
the user. They bad one of those sub- stations in St James's Park, 
under the Band Staud, for the purpose of supplying that Park. 
Aud he might mention that there they were supplying two lamps 
which they really ought not to supply, as they were outside their 
area. At the present time the company were supplying in the West 
End area between 420,C00 and 421,000 8-0 P. lamps, and they had 
in that атаа 325 miles of mains. In the City area they were aupply- 
ing between 309,000 and 310,000 8-c.P. lamps, and there they had 
265 milesof mains. The total supply in 8.c P. lamps was therefore 
730,000, aud the total length of the maios 660 miles. The output 
for last year was 20,000,000 units, and vp to the present time they 
had not been called upon to supply Stepney or West Him. What 
his clients wished to do was to extend their area of supply to the 
North-Eastern districts of London, including Ohingford, Waltham- 
stow, Tottenham, Ilford and Romford. Some time ago the company 
wish to supply the Tilbury and Southend Railway Co, but they 
found that it could not be done, as the nearest point of any portion 
of the land of that company to the electric supply company’s area was 
14 ft. away. The only way in which it might have bsen done was 
by laying a special cable 34 miles in length, and to supply at 
another point of the area. That was one reason why the company 
wished for an extension of their area. Ia conclusion, Mr. Baggallay 
remarked that the company were in a position to supply the 
increased area at once if they obtained it, but only with the consent 
of the Borough Councils concerned, would they supply to a manu- 
facturer direct. | 

Mr. W. FLADGATE, the chairman of the company, who was then 
called, was taken in detail through the history of the company. The 
capital of the company was £3,130,000, of which sum £2,370,000 
had been і‹епей at а cost of only 2:68 per cent. The balance of 
£370,000 was unissued. 

Oross-examined: The proposed extensions at West Ham or Bow 
would be made for the purposes of the Bill, and in regard to those 
extensions they excluded the right of purchase by the local authori- 
tien The user of the existing works would not affect the question 
of the purchase of those works by the local authorities. It was 
true that the local authorities would probably have no generating 
stations to take over from the companies at the end of the period, 
but then the company would have been assisting the local authori- 
ties all along. 

Mr. E. W. SEARLE, secretary to the Charing Cross and Strand Co., 
wasthen called. "WriTNESS was proceeding to make a long statement 
to show th» effect of competition upon the local authorities, when the 
Ohairman of the Committce interposed, and said that the Committee 
bad heard practically the same thing from witness after witness, not 
only in that Bill, bat in the previous Bille, 

Mr. TaLBOr (for the Charing Cross Co.): I should like to say that 
we wera not here, my Lord. 

Earl Camprapown: No; but unfortunately we were. 

WiTNESS toen stated, in reply to Mr. TaLBOr, that his company 
wae prepared to deal with the local authorities in this way. They 
would lay down mains to the stations of the local authorities upon 
the local authorities guaranteeing a sum of 54 per cent. on the 
capital value of the mains. They had also sgreed that they would 
вє)1 to the local authorities the transforming machinery necessary 
upon а basis of 4 per cent. interest. 

Cross-examined by Lord Бовквт СОесі,: The price which his 
company had offered to Poplar was 2d. per unit for power. 

Further cross-examined, Wirness said that the average price in the 
City for lighting was now 3:054. i 

On Friday, May 12th, Mr. W. H. PATCHELL, engineer to the com- 
pany, vas called, and said that the plant which the company had at 
West Ham was of such a character as would enable the company to 
supply the local authorities at a very cheap rate. The cost of 
generation was getting cheaper year by year. In 1903 the works 
cost of production was 51d.; іп 1904 it was ‘47d. ; and in 1905 it 
had so far been ‘35d. In fact, they would be able in a few years to 
almost cive their power away. There would be very little distur- 
bance of the streets by the company, as they would bəs able to use 
the existing network of mains of the local authorities. He had not 
eetimated exactly what it would cost to supply all the local 
authorities in the area which they asked for. He thought tbat the 
manufacturers would rise in a body” against a local authority, 
which would not take electricity at a cheap rate. If the wanu- 
facturer could not get electricity, he would have to rely upon gas or 
steam, for it was power which he wanted, and not electricity qua 
electricity, except perhaps fcr lightiog purposes. 

Cross-examined by Mr. Browne, K.C.: He thought that if the 
local authorities charged too high a price, they would have to face the 
competition of gas and oil. 

Mr. Brownz: Тоеп you don’t think that electricity is always the 
best form of power ?—It depends on circumstances; electricity is 
not a patent medicine, it will not cure everythiog. 

Mr. Browne: You are а most picturesque witness. 

Mr. LLOYD, K.O., then cross-examined witness for the purpose of 
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proving that the witnesses' maximum cbarges were nearly double 
those of the Administrative County echeme. 

Mr. Lrovp: Does your maximom charge include the cost of 
con version? — №, 

Mr Lrovp: Oars does. | 

WiTNE:S said that his company anticipated that they would 
assist the local authorities to supply at bottom prices, but the 
CHAIBMAN remarked that the local authorities were not obliged to 
deal with his company. In reply to further questions, witness said 
that the average price paid for coal by his company during the last 
quarter was 133. 5d. per ton. 

In reply to Mr. Rickarps, for the Walthamstow U.D.O., Mr. 
PaTCHBLL said that he knew nothiaog about Waltbamstow. 

‘At the conclusion of witness's evidence, the CHAIRMAN said that 
the Committee had decided to postpone for the present the hearing 
of the opposition against the Bill. 

Mr. BRowNrE, K.C., then opened the case for the Metropolitan 
Supply Co. He said that the case would take very little of his 
Lordship's time. The Bill was to confer further powers on the 
company. The company supplied at the present time, the whole of 
the district of Paddington. Counsel then at some length went 
into the history of the taking over by the Maryletone Council of 
part cf the company’s undertaking. The company, however, still 
supplied part of the district of Marylebone from their large station 
at Willesden, They supplied the Borough Council in bulk, bet 
Marylebone was erecting a generating station itself, and would in 
time. no doubt, supply itself all together. The company’s station 
at Willesden was too large for their purposee, and it was with a 
view of utilising that station that they bad brought up the present 
Bil. They wished to utilise their station and their capital in 
supplying tbe surrounding local authorities in bulk in their various 
areas. They also sought for power to supply electricity for traction 
purposes only to canal and railway companies. He empbasised the 
words "for traction purposes only,” as there were no such limitations 
in the other Bille. The Westminster City Council and the London 
County Council were opposiog the Bill, and with regard to the 
former he thought that they had no right to be heard, for the 
dispute was of tbe smallest. At the present moment there was a 
small portion of the City of Westminster within their area of 
supply, and they had, of course, power to break up the streets in 
the City for the purposes of their undertaking. The City Council 
secmed to thiok they would be breaking up their streets for other 
рок The company did not propose to do anything of the 

iad, 

Tbe CHAIRMAN: Do you propose to take any part of Westminster 
which you have not at present ? 

Mr. Browne: No, my Lord, we do not. 

The Cuaraman: Have you power to break up streets іп any part 
of Westminster, or only in the part in which you supply ? 

Mr. Browne: We have power to break up streets in any part of 
the City, but I do not think that we shall want to do anything 
further than that, as we have no area of supply beyond Westminster. 
We will consider if an arrangement cau be come to with West- 
minster. Continuing, Couneel said that at Willesden the company 
had 16,000 Kw. ready and waiting for customers, and, in conclusion, 
he dealt with the oppoeition of tbe L.C.C., which was on the ques- 
tion of the possible breaking up of sewers and other matters, and 
asked the Committee not to allow the Locus of either the West- 
mineter Council or the L.C C. 

The CHAIR MAN said that the Committee had decided to allow the 
locus in both cases. | 

Мг. Сомлснев, tbe general manager of the Metropolitan Electric 
Supply Co., was then called, and gave a brief history of the com- 
pany’s Acts and provisional orders. The total capital of the com- 
pany was £3,000 000 ; their sbare capital being £1,500,(00. The 
total capacity of the company's generating plant was 19,200 KW., 
and in three or four months' time that would be increased by 
3,000 xw. Of the 19,200 xw., 1,700 were in Marylebone, and that 
plant belonged to the Borough Council, and was worked by the 
company as the Council's agents. A further 2,000 kw. was at 
Sardinia Street, and would be taken over for the purposes of the 
new street improvements by the London County Council on June 
lst next. The area which bis company proposed to supply was one 
in which they would not infringe anyone's right to supply in bulk. 
There were in the area four local authorities who had power to 
supply in bulk in their own areas. They were the Acton, Ealing, 
Harrow, and the Heston and Isleworth Councils. 

The CRAmMAN: But I thought that you would not infringe any- 
one's right to supply in bulk ?— WrrNESS: No, my Lord, we shall 


not. 


WiTNESS said that it was not the intention of the company to 
supply current for lightirg railway stations in the extended ares. 
They would supply for traction purposes only. 

Cross-examined by the Hon. J. D. FrrzagBaArD, К.С. (for the 
Administrative County Bill promoters): They obtained their coal 
at 12s. per ton, and they obtained part of their water from the 
Metropolitan Water Board. He would not admit that the lowest: 
price of his company was the maximum price propcsed by the 
Administrative County scheme. Tne works cost of 1:36d. per unit 
was the figure for last year before all their machinery was up. He 
thought that when he gave that figure to the Committee in March 
he raid that it was for the previous year. 

Cross- xamined by Mr. Freeman, K.C.: He did not seek to 
supply any authorised users besides the railway and canal com- 
panies. The company were quite willing to make it clear that they 
had no intention of supplying workshops of railway companies or 
similer works. 

Mr. Freeman put it to witness that his company was really 
trying to get a price for a concern which it had already sold to the 
Marylebone Council. In Marylebone itself it wonld be sepplying 
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really in competition with the Borough Council.— Witness would 


not agree to this. 

Re-examined by Mr. Ram, K. O.: So far as the Middlesex portion 
of the scheme was concerned, it had been under consideration long 
before anything was heard of the Administrative County scheme. 
In the case of a supply, eay, to the Railway at Paddington, 
they would supply only for purposes of traction, and would not 
supply for the lighting of the station. Supply for traction would, 
of course, ioclude the lighting of tbe train. : 

Mr. JaBRATT, chairman of the Acton U.D.C., gave evidence as 
to bis Cour eil having laid its own distributing mains, and as to its 
taking its supply from the Metropolitan Electric Supply Co. Their 
arrangement with that company had 27 years to run. 

Mr. Epaak Cousins, clerk to the Hampton U.D.O., having also 
given evidesce in sopport, 

Mr. Baowns said that Le had otber witnesses, but he did not think 
it would be necessary to call them. 

The oase for the opposition was then taken. 

Mr. WonpiNGBAM, consulting’ engineer, having briefly given 
evidence to the eflect that he saw no advantage in the company 
baving power to supply over tbe proposed area, 

Mr. FBEEMAN, К.О, addressed the Committee. He contended 
that there was no necessity for such a general Bill in a district 
where there were few railways, and where what railways there were 
would take any supply tbey wanted from the local suthorites. He 
also contended that if the company got their Bill it would mean 
а. one local authority would be prevented from supplying 
avotber. 

The Нор. J. D. FrrzaBRALD, addressing the Committee on behalf 
of the Administrative County promoters, remarked that the tbree 
companies, the Metropolitan, the Charing Cross, and the City, were 
practically attempting to get the whole of London under their 
control Their proposals bad been made when the Administrative 
County scheme was “on the stocks,” and he contended that tbe 
action of the three companies was merely intended to block the 
progres: of his clients. Tbe charges which the companies would 
make were uncertain, whereas if the Administrative scheme was 
passed, the consumers would be assured that they would not be 
charged more than the maximum price in their schedule. Farther, 
uader the sliding scale, 14. per unit was the standing rate at 
which they could distribute a dividend of 8 per cent. 

Tbe Снлтвмах: And that is a good sound dividend ? 

Mr. FrTZGEBALD: It is so. Counsel continued that the sliding 
scale was a good thing for the consumer. 

Mr. OLODE then addressed the Committee very briefly for 
the LO.O. He remarked that the Bill would in all probability 
stand in the way of some larger scheme. . 

The OBAIRMAN: What do you mean, Mr. Mers's? 

Mr. Огорв explained that he meant some scheme by the County 
Council and the local authorities. 

Mr. Browne, K.O., was about to address the Committee, in reply 
to Mr. Fitsgerald, when Mr. FITZGERALD objected that couasel had 
no right tu reply, as he (Mr. Fitsgerald) had not called any 
witnesses. 

Mr. Browne: No; but you have put ір а plan. 

Mr. FrrzGBBALD began to explain his position, and referred to the 
practice of the Committee rooms, when 

Mr. Browne: My learned friend's remarks are not worth 
answering. Tbe Committee then adjourned until Monday. 

On Monday the Committee sat at 12 o'clock, when Sir RALPH 
LrTrLEB, K.O., opened the case for tbe North Metropolitan Electric 
Power Co.'s Bill. He remarked that it was originally intended to 
have a very much larger area than that in the present Bill. They 
had intended to include Islington and Hackney, but they had now 
beon struck out, because the company did not consider these parts 
of the area to be of any great importance, and also because they 
wished to keep down their own expenses. Hackney did not object 
to being struck out, and did not appear against the Bill. Islington, 
on the other hand, did object. There wasanother clause which had 
been struck out, that which was to empower the company to supply 
outside local authorities, and in substitution of that clause they had 
inserted another which limited their power to supplying local 
authorities, or other authorised undertakers who adjoined their area. 
It might well be that some authority adjacent to their area might 
want a temporary supply in the case of a breakdown, and it was for 
this purpose only that the clause in question had been inserted. 
He drew their Lordships’ attention to the similarity between that 
clause and the clause which enabled the old London water com- 
panies to supply one another in cases of emergency. It was merely 
to enable them to exchange supply. Their existing area of supply 
contained 324 sq. miles, and included the whole of Middlesex east 
of Willesden, and a large part of the County of Hertfordshire. 
Their Act of 1902 authorised them to supply in that area provided 
that they did not enter into comp:tition for ordinary purposes of 
supply with the local authorities. They now proposed to add 
Stoke Newington to that area. Farther, they sought power to 
supply electrical energy to railways, and in explanation of this 
Sir Ralph meationed that the Hertfordshire and Essex County 
Councils had a scheme fora system of light railwaye, which the com- 
pany hoped to supply with energy. The local authority of Wood 
Green was opposing the Bill 1. reapect of the proposal of the 
promoters to supply electricity to the Alexandra Palace trustees. 
West Ham was also opposing on the question of the supply of 
energy to railways. 

Mr. Jamas Devonsurng, the chairman of the promoting company, 
was called, and corrobora ed learned couneel’s statements in regard 
to the area of supply, &с. The company's power station had a 
capacity of 3,000 x w., and they had room for large extensions. 

Cross-examined by Mr. Freeman, K.O.: His company had had 
an application from the North-East London Railway Co., for a 


supply, if they (the railway company) got their Bill. He 
admitted that they had had no application from existing railway 
companies. 

Cross-examined by Mr. Mappison (for Wood Green): His oom- 
pany already had powers to supply the grounds of the Al -xandra 
Palace, but special powers were needed to enable them to supply 
the Palace buildings, as they were not within the company's 
present area. "E 

Re-examined : Their clause with regard to supplying the rail- 
ways, did tot include the words “lighting the carriages,” bot it 
would be absurd for one person to supply the power for the train, 
and the otber the light for the carriages. 

Sir Doveras Fox, consulting engineer to the North- Nast 
London Railway promoters, put in plans showing the route of that 
railway. He eaid that whether their Bill was passed or not, there 
would sooner or later be a Bill passed to authorise some such rail- 
way in that district. It was better for a railway of that character 
to take its power from a company than to generate its own power. 
The station of the company was conveniently situated for supplying 
the railway when constructed, In the case of the Great Northern 
and City Railway, they had had to generate their own power as 
they could not get it elsewhere. 

Cross-exawined by Lord Roserat Crom, K.C.: The Great 
Northern and Oity Railway Oo. did not ask any of the local autho- 
rities to supply them, as none of those authorities was in a position 
to do во. | 

Mr. Batrour Browns, K.O., said that he had the engineer to 
the Lea Conservancy and the manager of the Regent’s Canal Oo., 
both of whom would say that they wished to take power for haulage 
from the promoters. 

The OnarBxAN said that perhaps they might call the engineer to 
the Conservators, if the opponents wished to cross-examine. 

Counsel for the petitioners said that they had no wish to prolong 
the proceedings by a cross-examination of that witness, and 

The CBAIRMAN said that there was therefore no need to call the 
witness. 

Mr. H. Boar, the vice-chairman of the Alexandra Palace Trustees, 
said tbat it would be most inconvenient for them to generate their 
own electricity, and that they must look for their supply to some 
outside body. They wished to take a supply from the promoters. 

Oroes-examined by Mr. Mapprson (for Wood Green): The 
Trastees of the Palace had considered estimates for the patting in 
of their own plant, but that was some years ago. 

Tbis concluded the case for the promoters. 

Mr. Mappison (for Wood Green) then addressed the Committee. 
He said thatthe powers asked for by the company were exceptional 
in every way. Atthe present moment the Wood Green District 
Council were empowered by provisional order, ratified by subse- 


quent Acts, to supply electricity both for power purposes and for 


lighting purposes; and under the Acte of the promoters they (the 
Council) were also empowered to go to them (the promoters) and 
obtain a supply in bulk. It was uafair that the company should 
enter into competition with the District Oouncil by taking one of 
their largest consumers. It prevented the Council from bargaining 
in the way they ought to be able to bargain. 

Mr. G. М. Ret, chairman of the Electric Lighting Committee of 
the District Council, was called to show that the Council had done 
all they coald to start their electrical undertaking. 

Mr. FasEMAN, К.С. (for Shoreditch), then dealt with the substi- 
tuted clause relating to the supply of energy to railways. He said 
that, although a supply might be given for haulage, it might, 
when it got into the hands of the customer, bs used for lighting 
purposes, 

Mr. Baunvers (for Islington) eaid that, although that borough 
had ostensibly been struck out of the Bill, yet the company proposed 
to do indirectly what they proposed to do originally under Olause 4 
(the clause which being struck out, left Islington out of the scheme). 
Islington was really not struck out at ali, because it had been 
placed in again by another clause, which enabled the company to 
supply in adjacent areas. 

This concluded the case for the petitioners, and the Committee 
reserved their decision. 

The case for the Central Electric Supply Co., Ltd., was then 
opened by Mr. BALFOUR Browns. He eaid that the company was 
formed some years ago because two companies, the St. James’ and 
Pall Mall and the Westminster, had come to the end of their 
tethers. The two companies in question promoted a Bill to estab- 
lish a company for the purpose of erecting a large generating 
station on the Regents Canal from which they might derive their 
electricity for their pesk loads, The company then formed, now 
wished to extend their powers so that they might te enabled 
to supply authorised distributors in St. Pancras, Maryleb.ne, 
and that part of Westminster wbich was supplied by the Bt. James' 
and Pall Mall and Westminster Companies. 

The L.O.C. and the City Council of Westminster both opposed the 

Bill, and Mr. Balfour Browne objected to the locus of the former 
body. 
Mr. ВівхневнаА6вЕтт, K.C., who appeared for both bodies, said 
that it would be а very serious precedent if that body was not 
allowed a locus. The Bill involved questions of the greatest impor- 
tance, and the L. C. C. were iL terested not only in the questions of 
streets and sewers, but in the question of electricity supply. 

The Committee conferred, aud tby EABL oF CAMPBRDOWN 
announced that the Committee had come to the decision that the 


. locus of the L. O. C., must be restricted to the questions of streets and 


sewers. 
Mr. Ермонр Bournxors, M.P. for East Marylebone, and chairman 
of tbe Cen!ral Oo., was then called, and having briefly given 
evidence in support of the Bill, the Committee adjourned, 
(To be continued.) 
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МуитворогттАК PmxUMATIO ЮШРАТОН Co.’s BILL. | 


On Friday last the Court of Referees, under the Chairmanship of 
Mr. Parker Smith, considered the claim of the Blectric Lighting 


Co.'s of London, to be heard in opposition to the Bill of the Metro- | 


politan Pneumatic Dispatch Co. 

Mr. Moon, К.О., who appeared for the Electric Lighting Com- 
pauiess aid the Bill was of a novel character. The purpose was to 
incorporate a company for the purpose of dealing with parcels in the 
whole of the county of London. It was proposed to lay tubes 
under the streets, through which parcels would be propelled by 
compress d air, and this could be done by motors actuated by 
electrical energy, which wculd be derived from a generatirg 
station in the neighbourhood of Hammersmith. lt was also pro- 
posed to provide air-pressure machinery worked by electricity for 
the conveyance of parcels in shops. The grounds upon which he 
claimed a locus were several, and competition would be one of them. 
First, however, he based his claim for a locus on the fact that 
the company proposed to take power for the alteration of the 
position of electric mains and wires, &c., which were under 
the public streets. By Clause 36 the company tock power to 
tran:mit and convey electrical energy from a generatinz station to 
any p:eumatic line under the powers of the Gas Works Clauses Act. 
He claimed that the electric lightirg companies ought to be heard 
b:fore Parliament gave powers to a company whose objects might 
prove delusive and impracticable. His second claim for a locus was 
on the ground of competition. The company proposed to lay down 
nsn in the public streets for the dispatch of parcels toall parts of 

асп. 

Mr. Ввүхмов Jones, M.P., asked what a pneumatic tube wa», 
for he could not quite в e how the question of electricity came in. 
Mr Моон said the air pressure was obtained by motors worked 

by electricity, and the company was proposing to carry electricity 
abont for the purpose of working these motors, and to break up the 
streets for that purpose. Ж 


Mr. WonsLeEv Тлхгов, M.P.: It is limited for pneumatic ' 


purposes, is it п 6? 
Mr. Моон said the electricity could be used for lighting the 


premises of the promoting company. They proposed to have 223 
stations in London, and took powers for lighting them. А 

The CzHAIRMAN : It іва curious kind of competition. They do not 
take powers to sell electricity. 

Mr. Моон: They do indirectly. They get the value of the elec- 
tricity they supply to themselves. 

Та reply to a question, Mr. Moon raid there were a great number 
of petitions against the Bill, including the L.0.0. and some of the 
Borough Councils Another point with regard to competition was 
that the promoters proposed to supply pneumatic tubes and motors 
to shops for dispatcning parcels from one department to another. 

Mr. Ввүнмов Jonzs: Supposing instead of using electricity they 
used а gas engine a: every point, you would have no locus at all. 

Mr. Moon: No. - 

Mr. Jonzs: Then surely your locus only comes with regard to the 
breaking up of streets ? 

Mt. Moon said that the electric lighting companies could show 
that they could supply the electricity required at less cost than 
the promoters, and that there was no use in their being given 
powers. . 

The Онатвмлм said if the promoters used gas engines the electric 
lighting com; anies could not prevent them. 

Mr. Моон said that then they would not want Parliamentary 


ers. 

Mr. Joxrs eaid that supposing he was the owner of a great 
ma sion in London, and for some reason did not care to deal with 
any of the electric ligbting companies in his immediate neigbbour- 
hood, he might pron.ote a Bill to obtain a supply from a company 
10 miles out of don. He did not suppose he wculd get his Bill, 


but he would like to know if Mr. Mcon thought the electric | 


lighting companies would have a locus on the ground of com- 


p tition ? 

Mr. Моон: Most decidedly. It would enable an outside com- 
pany to compete with me. 

Mr. Joszs: But only on my premises? 


Mr. Моон: It is true that it might only apply to your premises, 
but I imagine that no such power would be sought unless a con- 
siderable amount of energy were required. There can be no doubt 
bat that anlees this Pneumatic Dispatch Oo. is altogether a delusion, 

it would use a very considerable amount of electricity. 

Mr. WorsLEY TAYLOR: Do you say they would have power to 
supply other people ? 

Mr. Moon: Indirectly. | 

Mr. FRBRE (Parliamentary agent for the promoters): I distinctly 
join issue with you there. 

Mr. Moon said that if the company only took powers for them- 
selves, he would still claim that he was entitled to be heard. If the 
promoters did not get the powers to generate, then he could supply 
them with electricity. It was true that there were cases where 
railway companies had generated electricity for themselves, but it 
was where the electric lighting companies had not been in the 

роп to do what the railway companies could do for them- 
ves. 

Mr. TAYLOR asked if the electric lighting companies could come 
in where a railway company came with a Billto Parliament ? 

Mr. Moon said the railway company simply came with a money 
Bill, to expend a certain amount of capital on electricity, and it was 
& domestic matter between the company and the shareholder. 

Mr. TAYLoR said that, so far as this company sought power to 
supply ite own premises, it was surely a domestic matter. 

Mr. Moox said he would put ít in tbis way: First, they required 
Parliamentary powers to obtain premises, and then they proposed to 


do a thing which the electric supply companies could do at less price. 
Tho electric companies had all their mains laid, and could easily 
give a supply. 

Mr. Joxxs: That only means that you want to compel them to 
become your customers. 

Mr. Moox said he would not object to it being put like that. He 
asked that the companies he represented should be allowed to show 
there was no reason for giving the Pneumatic Co. the powers they 
sought, because his companies could do what they wanted to do. 
The promoters were asking to be allowed to set vp machinery for 
the manufacture of electricity in the areas of the clectric павеце 
companies, and certainly he thought they hada right to be h 
before Parliament granted the promoters such powers. 

Mr. Jonxs thought that competition as they used the word was 
where there were two traders ready and willing to render the ваше 
service to the various classes of persons they came into contact with, 
but the promoters did not want to supply electricity to the persons 
the electric lighting companics dealt with. "AS 

Mr. Moon said they were proposin~ t^ auppiy themselves. They 
were potential enen of the electric supply companies. i 

Tne CHATRMAN: But I can supply electricity from my own house 
it I like. 

Mr. Moon: They ask for Parliamentary powers, 

Mr. TAYLOR: But they do not want Parliamentary powers except 
to break up streets. 

Mr. Moon: They require Parliamentary powers to get premises 
and erect a generating station and lay mains and wires and so on. 
At any rate, they propose to take Parliamentary powers. 

Mr. Jones: Bot in what sense is this company a rival trader with 

ou ? 
4 Mr. Moon: Because they propose to supply themselves with elec- 
tricity. 


Mr. Jongs: That is contradictory to the elementary principles 


of law. No man can contract with himself. 

Mr. Moon: They are telling a commodity which their customers 
who use the tubes will pay for. Further, they propose to take 
power to provide motors and pneumatic tubes for dealing with 
shops and premises which otherwise would take their power from 
the electric supply companies. One of their chief purposes is the 
provision of electric machinery in shops. 

Mr. Јонвв: Have any of the petitioning companies the power to 
do any of these things. 4 

Mr. Moon said the companies could supply power to enable the 
shopkeeper to do it for himself. That was the serious grievance 
they had. For instance, Debenham & Freebody took a consider- 
able amount of power from one of the electric lighting companies. 

Mr. Тлтгов said the promoters could not use their electricity 
except for a certain purpose. 

Mr. Моон said it was the kind of business that the electric 
supply companies looked to get а great deal from in the future. 
They knew that at the Waverley station at Edinburgh all the carrying 
was done by electricity. 

Mr. Joxms asked if any of the petitioning companies actually 


supplied electricity for carrying parcels from one railway station to 


another ? 

Mr. Moon said he could not actually say they did, but electricity 
was being very largely used in docks and warehouses. 

The CBHarBMAN said that without this Bill at all, the promoters 
could supply paeumatic tubes to Dsbenham & Freebody, and 
get electricity by going to the electric lighting companies. By the 


Bill, however, they were enabled to supply this electricity them- 


selves. 

Mr. Batrous Browns, K.O., for the promoters, said it was not 

intended to provide anyone with power. No Actof Parliament 
was required to enable them to install pneumatic tubes at Harrod's 
Stores, and if Harrod's asked them they could install electric plant 
for working them. The fact was that the electric lightiog com- 
peuies wanted to capture a customer, This concern, if successful, 
would be an enormous one, and would require 32,000,000 units of 
electricity per annum. It might be that they would find it more 
economical to take that electricity from existing companies or local 
authorities, but they wanted to buy in tbe cheapest market, and 
did not want to be compelled to take it from any particular 
company. 
Tbe Сналгвмам said the promoters were asking for power to break 
up streets »nd interfere with other people's wires and pipes, and su 
оп. These powers were given by Parliament to undertakers of 
proved utility. Here the promoters came in with a new and 
unproved ssheme. Was it not their business to estabiish themselves 
as u matter of public utility before they asked for the same rights 
with regard to other people’s property that these people had ? 

Mr. Влгғосв Browse said he did not dispute that the electric 
lighting companies were entitled to a limited locus, and to pro- 
tection, so far as their property was concerned. He agreed also that 
Parliament would never sanction his Bill, unless he could prove 
utility. It wae not, however, for the electric lighting companies to 
come against them. 

After further argument, the Committee considered the matter in 
private, and eventually allowed the petitioners a full locus. 

Afterwards the Committee considered the application of the 
Metropolitan Railway for a locus on the ground of competition, and 
also allowed this. 

The company's Bill came before a Select Committee on Tuesday. 
Our report is held over. 


Gr4scow ConBPOBATION TRAMWAYS. 
Tum inquiry at Glasgow was resumed on 8th inst. when the 
Oommissioners dealt with the Glasgow Corporation (Tramways) 
Consolidation Order. There was а large array of counsel on behalf 
of the promoters and the opponents of the Order. 
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Mr. E. T. Satvesen, K.C., Solicitor-General, on behalf of the 
promoters, said the object of the Bi!l was to consolidate the various 
Acts which the Corporation had already obtained —16 in number— 
as regards tramways within ard without the city. They proposed 
to ask for no powers except those they already had in connection 
with the existing tramways. They desired that these powers should 
be carried into the area in which they sought to bave tramways 
constructed. Some of them were objected to. Тһе ‹ bjections were 
all of a similar nature. In the first place, there was a general 
objection of competition by the railway con paries whioh, so far as 
he knew, had never yet been воссев:їо1. The railway companies, 
however, bad also special otjections in respect that they had 
frontages along eome of the s'reets where it was propcsed to make 
some of the tramways on the ground that those thorovghfares were 
too narrow to admit of a double line. There were also special 
objections which, however, it seemed to him were not to the pream- 
able but rather to clauses, such as where the tramway lines would 

| ilway undertaking. The proposed extensions 
might be distinguished thus— ich were entirely within the 
municipal boundaries, and those which were partly within and 
partly without. As regarded the former, counsel thovght the 
Commiesioners would not listen to any objections agsinst the 
preamble. The otject of these tramways was to connect the 
diverging spokes of а wz:eel во to speak. The system was constructed 
on the footirg of Ъатігр а common centre from which there 
were lines radiating towards the circumference. By elt uses 


69 and 70 the Corporation were empowered to carry parcels, · 


gocde, and articles up to 500 lb. weight. They bad power 
to carry passer gere“ luggage up to £8 lb, and as the clause 
was rather vague they proposed tbis alteration. They were only 
seking the power they obtained in connection with the Clydebar k 
Tramways. They were aeking power to run luggage tramways. If 
it was proper on the Clydebank Tramways it should be proper on 
the other lines. It was desirable that the word parcel" should be 
defined, and that there ehould be some limit in weight. 

Mr. James DaLRYMPLE, manager of the Glasgow tramways, said 
that the present system extended to 158 miles, 98 being inside and 
60 outside the city. The proposed extensions would cover 17 miles 
inside the eity and 13 outeide, measured by single track. Witness 
was taken over each line in detail. With regard to the powers for 
carrying parcele, he thought that Glasgow should possess the same 
power as other municipalities, and he believed that if the Corpora- 
tion N to exercise the power it would be largely taken advan- 
tage of. 

Oross- examined by Mr. CoNsTABLE, advocate for the County 
Council of Renfrew, witness said with regard to the clause for 
carrying parcele, be could not say bow it was proposed to distribute 
the parcels. They were simply asking for power, and this matter 
had never been considered in any shape or form. 

Councillor Hoan ALFXANDER, convener of the Tramways Com- 
mittee of the T C., corroborated generally Mr. Dalrymple’s evidence. 

On resuming on Tuesday, the th, the Chairman, Mr. EUGENB 
Macon, intimated that the Commissioners would like, if counsel 
would give information regarding the sums spent and borrowed by 
the Corporation in connection with the cars,in addition to the 
money necessary for the proposed extension. He explained that 
the request was made in accordance with the terms of a letter from 
the cheirman of the House of Lords Committee. 

Evidence for the promoters was afterwards concluded. 

Before the adjournment the Commissioners gave their decision 
with regard to the extensions. All of them were granted with the 
exception of the Ounniesburn Toll line, but permission was given 
the Corporation to extend the present line from Maryhill to 
Garscuhe Bridge. 

Oa resuming on Wednesday, 10th inst., the parcels-carrying and 
omnibus running proposals were dealt with. The Commissioners 
sanctioned the parcel-carrying clause, with the condition that the 
Corporation muet first get the sanction of the County Council ere 
adopting the power co.tained in the clause so far as Renfrewshire 
was concerned. 

Clause 45 dealing with the running of omnibuses was allowed with 
the promise that the powere, except in the case where the running 
of cars is interrupted, shall not be exercised beyond a radius of 
9 miles from any point on the tramways, and shall not, without the 
consent of the Board of Trade, be exercised in the case of any one 
road for a longer period than one year. 


London Tramway Bills.—A Select Committee of the House of 
Commons, consisting of Mr. Kearley (chairman), Sir E. Greene, 
Mr. Pariington and Mr. Stroyan, bas been appointed to consider 
the L.C.C. (Tramwaye), the Metropolitan Electric Tramways, and 
the London Southern Tramways Bille. 

Metropolitan Electric Supply Co (Acton District) Bill.—The Lord 
Chaira ап of Committees reports that all opposition to this measure 
has been withdrawn. 

Scotch Electric Lighting Provistonal Orders.—The Clyde Valley 
Electrical Power Co. has deposited a petition against the confirma- 
tion of the Rutherglen Order and the Grangemouth Gas Co. against 
the Grangemouth Order, both contained in No. 4 Confirmation Bill. 

Mexboroughand Swinton Tramways Bill — Оп May 11th tbis Bill 
was before the Unopposed Bill Committee of the House of Com- 
mons, and was ordered to be reported for third reading. 

South Lancashire Tramways Bill.—All oppcsition to this Bill has 
keen withdrawo. 

Accrington Corporation Bill.—The oppcsition to thie Bill, which 
has already passed the House of Commons, has been withdrawn. 

Hastings Tramways Bill.—This Bill came before a Select Com- 
mittee of the House of Lords on May 1lth, but, as no parties 


appeared in opposition, it was referred to the Unopposed Bill Com- 
mittee. 

Tyneside Tramways and Tramroads Bill.—This Bill was before 
the Unopposed Bill Committee on May 11th. The Committee struck 


out a clause in the Bill dealing with the carriage of parcels, and 


with tbis amendment it was ordered to be reported to the House. 

Metropolitan District Railway Bill.—On May 11th the above Bill 
came before the Chairman of Ways and Means as an opposed mea- 
sure, and was ordered to b reported for third reading. 

Electric Lighting Provisional Orders.—The Kingston-on-Thames 
Gas Оо. has deposited a petition in opposition to the Confirmation 
Order for Surbiton ; the Hes:le Gas Light and Coke Co. is opposing 
the Hesele Order; and the Potteries Electric Traction Co. have 
petitioned againet the order authorising an extension by the Barslem 
Corporation to Tanstall. All three orders are contained in No. 5 
Confirmation Bill. 

Bills Read a Third Time.—In the House of Commons on May 
11:h tbe followiog private Bills were read a third time :— Baker 
Street and Waterloo Railway Bill, Charing Oross, Euston and 
Hempstead Railway Bill, Edgware and Hampstead Rail way Bill, 
and West Cumberland Electric Tramways (Extension of Time) Bill. 

Elcetrie Lighting Confirmation Orders (No. 6) Bill.—This Bill 
came on Monday before Mr Campion, the Examiner, for proof of 
compliance with Standing Orders, The Bill confirms orders to the 
North Metropolitan Electric Power Co. in respect of the Urban 
District of Baroet; to Messrs. Christy Bros. & Middleton for the 
Rural District of Brockenhurst; to the Farnham and District Elec- 
tric Sapply Oo. in re«pect of Farnham; to the Gosport and Alver- 
stoke Electric Light Co. in respect of Gosport and Alverstoke ; 
amending the Houghton-le-Spring Electric Lighting Order, 1904; 
to Foote & Milne, Ltd., in respect of the City of Lichfield; to 
Wm. Norton in respect of the Borough of Ludlow; to Foote and 
Milne, Ltd., in respect of the Urban District ої Lytham ; to the 
Bt. Albans & District Electric Supply Co., in respect of portions of 


. the Rural District of St. Albans; and to the North Metropolitan 


Electric Power Co. in respect of. Ware. The Bill was ordered to 
roceed. 

d Electric Lighting Confirmation Orders (No. 7) Bill.—On Monday 
the Examiner found the Standing Orders had been complied with 
in regard to the above Bill. 16 confirms Orders to the local 
authority of Bishops Stortford; to the Dover Corporation in respect 
of the Rural Dis'rict of Dover; to the Hemsworth Electricity Supply 
Co. in respect of part of the Rural District of Hemsworth: to the 
Marlborough Electric Supply Co., Ltd., in respect of the Borough 
of Marlborough; to the Lancashire Electric Power Co. ia respect of 
the Огап District of Tollington; and to the Woking Electric 
Supply Co. for an extension of their area of supply to the Urban 
Rural Districte of Chertsey. 

Shepton Mallet Gas Co. (Electric Lighting).—This Bil], which 
empowers the Gas Oo. to produce electricity and erect works for 
that purpose within the limite of their gas supply, came before the 
Unopposed Committee of the House of Lords on Tuesday, and was 
ordered to be reported for third reading. 

Chelsea Electricity Supply Co. Bill.—On Tuesday this Bill came 
before the Unopposed Committee of the House of Lords, when-the 
preamble was proved. | 

L.C.C. Tramwoys —The Standing Orders Committee of the House 
of Commons met on Tuesday, and considered the petition of the 
L. C. C. for an addition»l provision to their Tramways Bill. They 
sovght to include ia the Bill a cleure giving them Parliamentary 
sanction to lay down temporary rails for the purpose of maintaining 
the service of tramwaysin any street in which a tramway of the 
Council in course of adaptation or reconstruction for working by 
electric or other mechanical means. The Committee decided to 
report to the House against the Standing Orders being dispensed 
with. 

Weybridge and Walton-on-Thames Electric Supply.—On Tuesday 


this Bill, which authorises the Urban Electric Supply Co. to lay 


mains and supply electric energy from the generating station at 
Wey bridge to Walton-on-Thames, came before the Unopposed Bill 
Committee of the House of Lords, Formal evidence having been 
given in proof of the preamble, the Bill was ordered to be reported 
for third reading. 


Electric Automobiles in Germauy.—The report for 
1904 of the Allgemeine Bstriebs-Actien Gesellschaft für Motor- 
fahtzauge, of Cologne, which is a manufacturing company for the 
supply of electrical vehicies, states that the public has begun to 
appreciate the advantages afforded by electric motor-cars for service 
in the town and environs. Ава consequence, not only has the pro- 
posed cab service in Berlin been brought into.existence by the 
formation of the Electromobile Co., in which the Cologne company 
is interested, but the latter has also sold 27 vehicles to important 
firms for business purposes. A8 the.compeny, before everything else, 
has to meet the wishes of the publio, its principal attention, the 
report states, should not be solely directed towards the realisation 
of profits, Nevertheless, if all theorders on hand had been com- 
pleted in 1904, the year would have closed with a profit, The cabs 
in operation at Cologne yielded a profit of £272 last year, and the 
prospect exists of making the service considerably more remunera- 
tive in the present year. The gross profits of the company amounted 
to £858 as compared with £805 in 1903, but after meeting expenses 
and depreciation, the final result ie a loss of £1,158, which has been 
carried forward. Negotiations are proceeding in regard to various 
new ordere, and it is believed that a favourable course of business 

is in prospect, especially asthe company has snoceeded in becoming 
moe closely associated with the Paris firm from which it obtained 
a licence. 
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THE CURTIS STEAM TURBINE. 


On Friday last, by the courtesy of the British Thomson- 
Houston Co, Ltd., we were privileged to see the Cartis 
steam turbine in course of construction and in operation 
at their Rugby works, In view of the important part 
which this type of turbine is destined to play in the 
generation of electrical energy in this country, a few notes 
relating thereto may be of intereat. 

At the time of our visit there was a considerable number 
of turbines passing through the shops, in various stages of 
construction, and there were three on the test bed, of which 
two were running. One of the latter, a 1,500-Kw. set, 
generating at 11,000 volts three-phase, was destined for the 
Thornhill power station cf the Yorkshire Electric Power Co., 
where two similar sets are already in position. 

We have in previous issues fully described the construction 
of the Ourtis turbine*, and therefore a detailed description 
is here unnecessary. The accompanying cross-section 
shows the construction of the latest type, as manufactured 
at the British Thomson-Houston Co.'s works at Rugby. 

The Curtis turbine is of the impulse type, in which the 
velocity imparted to the steam by expansion in diverging 
nozzles is absorbed by a succession of stationary and revolving 
vanes forming a ** stage," followed by further expansion and 
velocity absorption in later stages. The object aimed at in 
dividing up the velocity absorp'ion in one stage between 
several sets of vanes is simply to reduce the velocity of the 
moving element, whilst retaining the relative velocities of the 
steam and the vanes at or near the proportion which, 
according to theory, is the most efficient. Seeing that the 
pressure is the same on both sides of each bucket ring, the 
construction of the turbine is simplified and improved, and 
ample clearance can be left between the moviog and 
stationary vanes, without fear of loss of steam by leakage. 
The latter loss can only take place at the joint between the 
fixed diaphragms separating successive etages and the main 
shaft; this joint is, therefore, of emall circumferential 


length, and can be made so as to restrict the loss to the. 


utmost. In the figure the turbo-generator is shown mounted 
direct upon a surface condenser ; the condenser, however, 
may be separate, standing by the side of the turbo-generator, 


ав in the Thornhill machines, or otherwise arranged, and, of 


course, jet condensers may be employed. 

Tt will be observed that the disks which carry the bucket- 
rings are tapered in section from the centre to the circum- 
ference, in accordance with the requirements of theory to 
give the maximum strength at all parts, together with 
stability. The bucket rings are bolted on the edges of the 
disks, and are manufactured with the greatest care. In 
order to ensure homogeneity, the rings are made from nickel- 
steel ingota, which are expanded to the required diameter 
and then cut up into slices to form the rings; there is thus 
no weld in the ring, no “grain” except a circumferential 
one, and practically no tendency to warp. To absolutely 
preclude the latter possibility, the rings, after being roughly 
machined, are heated to a temperature higher than any that 
they will ever attain in working, and any slight deforma- 
tion which may ensne is then removed in the final 
machining. | | 

The buckete, or vanes, аге cut out of the solid edge of 
the ring by machines of mcst ingenious design, such as, we 
believe, have never previously been called for. It was most 
interesting to вее these curious toole—masterpieces of 
machine design—at work upon the rims of the steel rings ; 
the cutting tool is given a combination of four or five dis- 
tinct motions, and leaves the vane correctly shaped both 
back and front. The operation is necessarily slow, as only 
one tool can operate upon a ring at a time, and there are 
some hundreds of teeth. in each ring; nevertheless, the 
enormous advantage of having the vanes absolutely solid 
with the rim of the ring is regarded as being of sufficient 
value to compensate for the expenditure of time. 

The rim is made slightly thicker than the finished vanes, 
во that the latter lie ү in. below its surface; the stationary 
vanes, which are cast in sections, of gun-metal, are similarly 
constructed, во that there is a space of 1 in. between the two 


‚* ELror&icAL Бушу, February 26th and March 4th; and 
June 24th, 1904. 


rows of vanes, even when the rotor is let down upon the 
stator, and stripping of the vanes is thus rendered impos- 
sible. Strips of steel are riveted on the outer ends of the 
vanes, forming a continuous shroud, and closing the ends of 
the buckets. The stationary vanes are beautifully cast, so 
that very little machining is necessary. 

The diaphragms are perforated with slanting holes form- 
ing divergent nczzles, in the stages after the first, the 
number of such nozzles increasing with the number of stages, 
so that in the lowest stage, where the steam is below 
atmospheric pressure, almost the whole circumference of 
the bucket ring is acted upon by the steam. The vanes 
in the later stages are also much longer than in the earlier 
ones, to allow for the greater volume of the steam at the 
reduced pressures. The casing surrounding the diske and 
carrying the stationary vanes is made in four or more 
sections, which can be removed independently, thus per- 
mitting access for inspection to be gained to the vanes of both 
classes, without interference with the generator. .It is 
interesting to note that the rotor has repeatedly been allowed 
to come down on the stator whilst running, in order to 
observe the effect; but owing to the shrouding arrange- 
ment above described, no harm was done whatever. 
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1,500.k&w. CURTIS TURBINB, WITH SUB BASE CONDBNSER. 


The weight of the rotor is carried upon a large disk, keyed 
to the foot of the main shaft, and supported upon a film of 
water supplied under pressure by hydraulic pumps. There 
is no appreciable axial pressure due to the steam impinging 
upon the vanes ; the Curtis turbine is in this respect unlike 
the reaction type. The water pressure required is therefore 
the same whether the turbine is at rest or running on load. 
The water, after lubricating the footstep and lower guide 
bearings, into the exhaust chamber, and is removed 
with the condensed steam. The friction of the rotor is so 
small that it can be rotated with the hand. All the 
bearings, including the footstep, can be removed without 
disturbing either the turbine or the generator. The clearance 
between stator and rotor, which is regulated by the footstep, 
can be adjusted by mears of screw gear under the latter, and 
small inspection holes ате provided in the turbine casing to 
enable the clearance to be observed without removing a 
section of the casing. 
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The method of governing the Curtis turbice, by means of 
а series of electrically-controlled valves acting on the admis- 
sion nozzles, has already been fully dealt with in our pages; 
it has the advantage that the full pressure of the steam is 


utilised at all loads, and a high «fficiency is maintained at . 


light loads. In addition to the main governor, an emer- 
gency governor is provided to prevent runaways. 

The armature of the А.С. generator is in the main similar 
to the ordinary type, with suitable modifications; the 
rotating field magnet, however, is of totally different con- 
struction. The central part or core consists of steel 
laminations provided with projections, which interlock with 
corresponding projections on the outatanding pole-pieces, 
and in addition stout metal bands are carried over the ends of 
the coils and keyed into the central core. The coils are 
wound of thin copper strip on edge, in two layers, separated 
by an air-space, and are held by the pole-tips in addition to 
the bands above mentioned. The pole-pieces themselves are 
also laminated, and very ample provision is made for the 
ventilation of the field magnets and armature. 

In the case of р.с. generators, the commutator is re- 
inforced by steel rings shrunk on over insulating bends; 
carbon brushes are used. 

Much more might be said of the Curtis turbine, but space 
forbids. We may only add that the workmanship is of the 
highest quality ; that the materials employed are no less 
excellent goes without saying, for ioferior materials would 
not endure the running conditions of a turbine. The vibra- 
tion experienced, even when standing on the turbine iteelf, is 
insignificant, and the noise comparatively small. 

We were pleased to see that the turbo-generators were 
being manufactured in their entirety at Rugby—a fact 
which in itself is a guarantee of good quality and workman- 
ship; moreover, while German and American machine tools 
have successively been tried at the B.T.-H. works, it is satis- 
factory to know that British tools have been fourd to excel 
all otbers, und are being installed as occasion offers. 

Regarding the rest of the interesting sights that we 
observed, we can only refer in parsing to the lamp factory, 
which is now in full swing, and turns out 26.000 lamps per 
week; the various processes are largely carried out with the 
aid of mechanical contrivances, manipulated by girls, and it 
may be of interest to add that the servant-girl problem 
has now reached a most painfully acute stage in Rugby 
and the adjoining  neighbourhocd. Interesting ex- 
amples of switchgear for extra-high-pressure alternating 
current systems, and motors, dynamo:, &c., of various types 
were also to be seen. In the power station a 500-Kw. 
Curtis turbine wag running at full load, and the line voltage 
of the Rugby Corporation supply system was controlled by 
the Tirrill automatic regulator, of which a description 
appears elsewhere in this issue. The voltage chart recorded 
on the main switchboard exhibited a regularity that would 
delight the heart of the station engineer, in spite of the 
variations of load due to large motors in the town. But we 
mutt close this note, recommending thoge who have the 


opportunity of visiting the B.T.-H. works on no account to 
mi-s it. 


Lead v. Iron-Nickel Accumulators.—The formation 
of a German company to work the new Edison battery has induced 
the Berlin Accumulator Works Cc. to issue an explanation, ia order 
to rca:gure its abareholders that their interests are not likely to be 
prejadicially affected by the new arrival. It is submitted that the 
iron-nickel accumulators in question compare so unfavourably with 
lead batteries in regard to price and good proportion that the 
former are out of the question for stationary work, which forms the 
Berlin con pany's principal market. As obvious from recent state- 
mente, it is only thought to employ Edison batteries for transport 
purposes, and particularly for electric automobiles. Nevertheless, 
according to investigatione, which have hitherto been conducted, 
the iron-nickel battery both in respect of weight and space req ired 
is considerably behind the modern lead accumulator for such pur- 
poses, and it will, the explanatory statement continues, still remain 
{ т behind, from an economic point of view, even if the durability be 
unlimited, but the latter point is entirely contradicted by the trials 
made by the Berlin company with original Edison celle and by 
otLers associated with it. The Berlin company declares that experi- 
mental work has been carried on in its laboratory in the same 
direction for several years past, and if progress should be maie 
which would remove the absolute Jack of economy of Edison cells, 
the company would be able to take ian active part in the:develop- 
ment. 


NEW PATENTS APPLIED FOR, 


W. P. Tuomrson & Co., Electrica! Patent 


Compiled expressly for this journal 
р Hig on, W.C., and at Liverpool, to waom al) 


Agents, 822, h Holborn, L 
inquiries should be addressed. 


8,991. ‘Improvements in electric switches or connectors." THE BRITISH 
домом остон Со., Lrp. (The General Electric Co., United States.) April 
th. 


8,996. ‘Improvements in electric arc lamps.” E. R. Grore and M. V. Erv 
(trading as Foster & Co.). April 28th. 


9.057. A new or improved electric water-heating apparatus or radiator.” 
L. Bixko (trading as the Electric Heating Co). April 29th. 


9,064. “Improvements in electric switches or circuit-breakers." THE 
BritisH Тномвох-Носвтон Co., Ltp., and E. J. Murray. April 29th. 


8,759. ‘Electric distant gas-lighting device." A. Млстг. (Date applied for 
under Patente Act, 1901, April 27th, 1904, being date of application in Germany.) 
April 26th. (Complete.) | 


9,003. “Improvements in and relating to electrically-driven rotary ha'r 
brushes." J.G. Lemon. April 28th. 


18,7864. 1904. Improvements in Spperetus suitable for detecting electrical 
oscillations.” J. A. FLEMING. May and. 


9,088. “Improvements in dyeing and stripping of wool, silk and other fibres 
by the use of electricity." H. A. FLEET and B. Roserrs. May lat. 


9,101. "Improvements relating to electrical connections.” Р. Н. Jones. 
May Ist. (Complete.) | 


9.107. „New or improved method of constructing or manufacturing eleciric 
traction cells, accumulators and electric storage or secondary batteries. 
G. ScHAuLI. May ist. : 


Мо "Improvements in and distribution of electricity," А. BwEET. 
ay 1st. 


9,118. *Inprovements in dynamo-electric machinery, by means of which a 
constant voltage may be produced at varying speeds," J. H. Sr. Hn 
MawpsLEy. May let. 

9,120. “An electric periodical switch.” А. Frey. (Date applied for under 
Patents Act, 1901, August 8rd, 1904, being date of application in Germany.) 
May lst. (Complete.) 

9,131. "Improvements in and connected with the charging and discharging 


of secondary batteries applicable to eleotrio train lighting installations." 


J. Stone & Co., LTD., and J. R. QuatN. May lst. 
9,161. Watertight electric lamp for motor-cars.” O. E. CLARK. May and. 


9,181. An improved electric light candle fitting.“ H. Hinsr and J. Н. 
CoLLiNGs. May 2nd. xu 

9,216. “Apparatus for purification of water by electrical means." J. 8. 
ZERBE. (Date applied фос under Patents Aot, 1901, May 2nd, 1904, beiog 
date of application in United States.) May 2nd. (Complete.) | 

9,257. "Improvements in and means for the electrical regulation of the 
speed of interne! combustion engines." Marquis A. ре Dion and G. Востом. 
(Date applied for under Patents Act. 1901, December 23rd, 1904, being date 
of application in France.) May 2nd. (Comple:e.) 

9,274. "An improved device for preventing accidents throrgh the breakage 
or dislocation of overhead electric wires." G. Porritt. May 8rd. 


9,279. ‘Improvements in apparatus for controlling the supply of energy from 
ate шаваш generators to alternating-current motors." А. Р. Woop. 
lay 8га. 

9,296. “Improved trolley wheel for use in electric traction.” 
May 8rd. 

9.303. '* An improved electrio switch or protective eirouit-breaker.“ 
GrkaAsos. May 8rd. 

9,344. ** New or improved electric cnrrent motor.” J. Kruyswisk. May Srd. 
(Date applied for under Patents Act, 1901, May 5th, 1904, being date of appli- 
cation ia Germany.) May 8rd. (Comple e.) * 

9,316. Improved construction of electric accumulator for small arms.” 
A. E. Daxuyt and А. GalLAN TI. May 8rd. 

9,847. “Improvements in systems of control for magnetic olutch speed 
changing gears applicable more especially to self-propelled vehicles.“ THE 
British Тномѕох-Носзтох Co., Lro. (The General Electric Co., United 
States.) May 3rd. 

9,363. * An electro-magnetic release for photographic shatters.” F. №. Gas- 
QUOINE. May 4th. 

9,401. "Improvements in electric contact devices.” J.J.WALKER. May 4th. 

9,405. ‘Improvements in electro-magnetic switch-operatiug mechanism.“ 
F. T. Kitt. May 4th. (Complete) 

9,430. “Improvements in electrical switches or cirouit-breakers.” THE 
British Tnomson-Hovuston Co., LTD., and E. J. Мсарнт. May 4th. 

9,131. "Improvements in vapour electric apparatus.” Тнк British THOM- 
яох-Носвтох Co., Ltp. (The General Electric Co., United States.) Мау 4th, 

9,139. ** Improvements in fireproof casings and covers for electric oon- 
ductors.” H. R. Romsey, May 4th. (Complete.) 

9,447. “Improvements in the electrolytic refining of copper." THe METALS 
CORPORATION, LTD., and B. Cowren-CoLes. May 4th. 

9,48. ‘‘Improvements in and relating to the electrolytic deposition of 
metals.” S. О. Cowrkn-CoLEs. May 4th. 

9,455. Combined ourb-stone and electric wire conduit." W. J. DoNoHUF. 
May 4th. (Complete.) 

9,467. ''An improved method for equalising electrical power, when the 
power required is of an intermittent or variable character.“ R. Braun. May 
btb. (Complete) 

9,175. Improved door for electric switchboard.” 
5th. | 

9,479. “Improvements relating to the electric lighting of railway carriages 
and other vehicles." THE ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD., 
and R. F. HaLL. May 5th. а 

9,481. ‘Improvements in or relating to electrically illuminated signs or 
advertising devices.“ Р. В, W. Krnsuaw. May 6th. 5 | 

9,489. ‘Improvements in or connected with dynamo-electric generator3 and 
m.tors," W. W. Haun. May oth. 

9.501. “Improvements in or relating to incandescent electric lamps." N. 8. 
TENNANT, May 5:h. : 

9,508, ‘Improvements in skates or collectors for electrically-ir.ven 
vehicles operated by any surface contact stud system.” R. Brown. May 5th. 

9,592. “Improvements in electric resistacce furnaces.” J. Е. BOTTOMLEY © 
and A. Pagar. May Eth. 

6.512. Means for automatically operating the points of s'ot-conduit cleotric 
tramways.” W.A. Lawreace, May Sth. 

9,54). “Improvements in or connected with primary batteries.” R. J. 
CnRowLrv and A. W. MaAcLkop. May 6 h. 

9.565. “ Appaiatus fcr making and breaking electric cirouits.” F. SMITH. 
May 6th. 

9,577. A portable hand electric battery.” В. Вклсомве. May 6th. 

9.584. ""Iuproveinents in or relating to termin Мв or connectors for electrical 
conductors," A. Convene, and J. F. PANNELL. May 6th. 

9,602. Improvements in electricity meters.“ S. Маттньмв. Мау 6th. 

9,607, “Improved method of and means or apparatus for controlling eleo- 
tric switches and like appiratus in electric current distributing systems. 
G. C. Fricker. May 6h. 
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| months, will be read with interest. 


inding, can ae had from the Publishers, Price 6s., or Pree 


No. 1,435. 


LONDON ELECTRIC POWER SUPPLY, 


THE annu cement of the decision of Lord Camperdown’s 
Select Committee on the fate of the Bills, upon which the 
Committee has been hearing evidence during the past two 
In our last issue we 
stated that the City of London and the Charing Cross 
Companies’ Bills were not to proceed, while all the others 
were allowed to go forward to the consideration of clau:es, 
subject to certain specifie! limitations. 

Chief interest, отете‘, ceatres on ће Bills introduced 


by the Administrative County of London and District 
Electric Power Supply Co. and the Metropolitan Electric 
Supply Co., which were held over for further consideration, 
with a view to safeguarding the interests of the companies 
whose systems were subject to the compulsory purchase 
clause. Оа Monday the Committee's decision with regard 


. to these Bills wes announced, and it is detailed elsewhere i in 


this issue. 

It appears that the difficulty above mentioned has been 
met by inserting clauses in the Bills which shall afford 
protection to the authorised distributors with whom com- 
petition will be set up, and shall endue the Board of Trade 
with very wide discretionary powers of control. Apart 
from this question, the Committee has decided to allot to 
the Administrative Co. the eastetn industrial area, whilst 
dividing the western (non-industrial) areas between the two 
companies, the Metropolitan Co. on the north and the 
Administrative Co. on the south of the river. 

It will be obvious that, so far as mctive power supply is 
concerned, these two companies will be in direct competition 
with almost the whole of the London electricity supply 
undertakings, We have often urged that the real future 
of electricity supply is bound up with the development 
of electric motive power, and on this bisis it is 
char that the position of the authorised undertakers, 
especially in the eastern areas, may be seriously affected. 
We are not prepared, however, to say that the general 
public will be the losers thereby. It is true that some of 
the existing municipal generating stations are very well 
managed, and are not a burden on the rates, but on the other 
hand, there are certain stations whose doleful record 
is only equalled by their dismal prospects. Who, for 
example, will deny that it would be to the public 
benefit for the Southwark Electricity Works to be 
converted into a sub station, distributing energy at a 
price lees than half the present cost of production? It 
may be that the Administrative Oo. has cut ite estimate of 
outlay too fine, and has overrated the prospect of an 8 per 
cent. dividend, wit a selling price of 0°75d. per unit; but 
the importance of cheap motive power cannot be exaggerated, 
and we would say—let the companies try their hand; at 
any rate, the loss, if loss there be, will not fall on the rate- 
paye-e. з р 
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WE alluded recently to a rumour 
c B. of Т. about а new В. of T. regulation asking 
Regulations. for fortnightly tests of trolley wire 


insulators, and added that we thought 
that tle B. of T. bad carried its provision for safety a little 
too far. Further inquiry has shown that wbile we were 
quite jastified in alluding to this as a rumour, we were 
equally justified in making a somewhat guarded statement 
about it. As most of our readers are aware, there are two 
kinds of B. of T. tramway regulations; ore known as 
* Protective,” with a ridiculously leng official title, and the 
other, made after each tramway has been opened, called 
* Working." The **Protective" deal with prevention of 


electrolysie, ard the Working with spceds, details of con- 


struction, and other matters connected with the safety of 
the public.. The “Protective” regulations have always 
asked for а дай test before or after the hc urs of running, 
when the Jine is fully charged.” The result (laid down, be 
it remembered, in March, 1894) should be that the lesk, if 
any, should not exceed 1-100th of an ampere per mile of 
tramway, and “if at any time it sbould be found that the 
leakage current exceeds one-half of an ampere per mile of 
tramway, the leak shall be localised and removed as кооп ав 
practicable, and the running of tke сагв shall be stopped 
unless the leak is localised and removed within 24 hours.“ 
This regulation was made in the interests of owners of gas 
and water pipes, and of telephones and telegraphs, more than 
11 years ego. It never had anything to do with the safety 
of the public. It is well known to tramway men that such 
leakeges as those suggts'ed in this regulation are seldom if 
ever found. The leak is either a mere trifle, or it is a serious 
one, needing no tert, but declaring itself, long before the 
time for shutting down, by opening the circuit. breaker. 
The regulation was therefore almcst superfluous ; nobody, 
for a long time, was inconvenienc d, and г ободу cared whether 
* per mile of tramway '° meant mile of track or mile of route, 
or knew what was to be done in the cate of an all-night 
Bervice. s 

But in scme large tramway systeme, where there are 
distant car-sheds, lighted from the trolly wires, and where 
cleaners are buey after the hours of 1unn'ng," this regula- 
tion has been found troublesome; for a single series of 
lamps left on, by accident, would show up as a bad leak, It 
appears that requests have been made from such places for 
relief from the daily test, and the result has been, if we are 
correctly informed, that the daily test has been ab;lished in 
all recent issues of tke “ Protective” regulations, and a 
weekly test has b:en substituted. But this is not all. It Seems 
that in one case, if not in others, the request for relief from the 
daily, or as we should prefer to call it, the nightly test, was 
accompanied by the argument that there was no intention of 
being careless abcut insulation teste, for a fortnightly 
test of each insulator was the ordinary practice. Now it is 
probable that, owing to rather sericus accidents, live poles, 
horses killed, and one case of a fatal accideut to a lineman 
through the failure of a hanger ineulator making a span wire 
“ live,” the B. of T. had turned over some further regulation 


in its mind. The Board seems to have jumped at this | 


suggestion, and changed daily into weekly in the Pro- 
teetive regulations, whilst adding tothe“ Working " regulations 
one which asked nothing more than what had been done for 
years at this particular town. But it is not surprising that 
other towns, either not so particular abe ut testing, or 
possessing equipment which in their opinion did not wart 
such careful nursing, grumbled rather loudly at the fortnightly 
regulation, and not without cffect, for it seems that, ufter 
making some inquiries, the B. of T. has decided, for the 
present, that а 100 per cent. margin may be allowed, and the 
periodical test of insulators is to be “not less frequently 
than once in a month." We вау for the present,” for these 
regulations are much more easily altered as circumstances 
require than the electric lighting regulations. Asa matter 


"d 


of fact, the new regulation does not go so far as we admitted 
might be reasonable, for the montbly test applies to the 
whole tramway system in each case, and busy parts are not 
to be tested more frequently, unless, indeed, the engincers 
think it wise to do 80. 


A CASE which raised a point of con- 


F. 5 siderable importance to electric tramway 
a Tramway | 
Company. companies was cecided by Mr. Justice 


Warrington on May 20th. The queation 
under discussion was whether certain general words ina 
tramway company’s private Act were sufficiently wide to 
enable the company to lay cables under certain stre ts, &o., 
for the purpcse of taking a supply of electricity from the 
generating station of an independent company. The facta of 
the case sre set forth on another pege of this issue. The only 


dispute ip the case was as to the meaning of Sec. 27 of 


the London United Tramways Act, 1901. The material 
parts of this section are as follows :— 


The company may execute all such worke on or in connection with 
the tramway», and in, over, or under the streets, roads or bridges in 
or over which the same are laid as may bs necessary or expedient 
for working the tramways by mechanical power as aforesaid, and may 
lay down, construct, erect and maintain on, ir, under or over the 
surface or bed of any street, road, footway, bridge, river, or place, 
and may, with the consent in writing of the owrer and cc'upier of 
any house or building, attach to such house or building such posts, 
conductors, wires, tubes, maine, plates, cables, boxes and apparatus, 
and may make and maintain such openings and waysin, on, or under 
any such surface or bed аз may be necessary or convenient either 
for the working of the tramways or for providing access to or forming 
connections with any generating station or other stations, engines, 
machinery or apparatus. 


The London United Tramways Act, 1902, authorised 
certain «xtensions of the defendant company’s lines in 
(amongst other placer) Wimbledon, Merton and Kingston, 
and it incorporated the provisions of the Act of 1901, including 
(inter alia) the section above set out. It wascontended on 
the part of the Wandsworth Borough Council that the words 
“any generating station" which appeared in the section 
must mean апу generating stution belonging to the com- 
pany, or “any generating station authorised by this Act.“ 
The company, on the other hand, argued that there was 
nothing in the rest of the Act to support this contention, 
and that it was clearly the intention of Parliament to allow 
the company to connect up with any generating statior. 

Mr. Justice Warrington’s decision appears to us to bea 
logical consequence of the words used in the Act of 
Parliament. If, as we believe, the learned jadge’s is ter- 
pretation of the languege is correct, the tramway company 
might obtain their supply, not only from Lovs Road, 
Clelsea, but from any other generating station in the 
country which was willing to come to terms. The inter- 
pretation put upon this section is also important in view of 
the wording of a clause of a model form of Light Railway 
Order. That clause provides that— 


Subject to the provisions of this order the ccmpany may erect, 
lay down and maintain on, in, under, or over, any road cr the foot- 
path «f any road sach posta, conductors, wires, tubes, maio», &, as 
may be necessary or convenient either for the wo: kiog of the rail- 
way or for forming connections with any geuerating station, aud 
the powers and obligations of the company under thia order with 
respect to the opening or breaking up of азу road shall «o far as 
they are applicable apply with respect to such footpathe. Prc- 
vided that the powera of this section shall not be exercised with 
respect to any road or footpath except with the consent (which 
shall not be unreasonsbly withheld) of the road authority, and if 
any difference arises as to whether such consent is unreasonably 
withheld, that differenoe shall be referred to arbitration under this 
order. 


Having regard to the provisions of this section, it appears 
to us that in the light of Mr. Justice Warrington’s decision, 
it wou:d be competent for any light railway company working 
in accordance with its provisions to lay mains to any 
generating station, whether it is their own or not. It is 
interesting to speculate whether the Wandsworth Borough 
Council ever imagined that they were going to be affected b 
the London United Tramways Bill of 1901. We can we 
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imagine that the learned counsel who drafted the clause in 
ueation, is having a laugh ia his sleeve at th: effect of his 
raftsmanship, the result of which has b'en to confer upon 
the London United Tram ways Oo. a privilege of which the7 
can only b: daprived by another Act of Parliament. 


. Іх giving evidence before ће Com- 
mittee of the House of Lords appointed 
to consider the power schemes for 
London, Mr. Bailey ia the course of his 
evidence brought into relief a point which has too often been 
neglected when comparing the coat of power prodaced by small 
private plants and that obtained from a central station. In 
the latter case the cost per unit inclules a certain proportion 
set aside to meet the interest on capital expended, and to 
provide for depreciation of plant. Inthe former case 
depreciation is often entirely neglected by the owner 
when comparing his running costs with the expense of 
supply from a supply authority; and where it is allowed 
for, it is generally based on ап approximate estimate of the 
life of all the “ plant and machinery " in the works. Need- 
less to say, such an allowance 1з crude in the extreme, and 

would in many cases be productive of actual defic't if the 
plant had to be renewed out of the savings effected by 
abjuring the public supply. Judging by the antiquated 
apparatus still seen in many mills and factories, some of the 
machinery has a life equal to that of the average human 
being ; and even if the electrical gear can be patched up 
into a species of second childhood, the central station will 
in the meantime have utilised ite depreciation fund to buy 
new and improved apparatus tending to bring down its cost 
per unit. | 

Moreover, we would point out that the type of plant usually 
installed and the kind of treatment usually bestuwed in a 
private installation tend to make the rate of depreciation, 
even for steam and electrica] plant, higher than it would be 
in large machinery properly tended. For example, a storage 
battery is often an adjunct to such an installation, an 
apparatus which, in a greater degree than pethaps anv other 
plant in a central station, requires the careful attendance of 
skilled men to enable it to last its allotted 10 years’ span in 
the depreciation scheme. Yet it is left to the tender mercies 
of the greaser-switchboard-attendant, or the man that curry- 
combs the mare. | 

The type of engine favoured in small installations is of 
either the gas or the high-speed enclosed steam type. Either 
of these will run for a long time without skilled supervision, 
and are often made to do во. As, however, the progress of 
depreciation, due to wear in running. machinery, increases at 
@ greater rate than the time elapsing between the commence- 
ment of trouble and its rectification, it follows that such 
small plants will, with ordinary unskilled treatment, wear 
out much more quickly than plant fulfilling thc same 
fanc‘ions in a central station where skilled attendance in 
each department is possible. 

It is evident, therefore, thst’ when a comparison is insti- 
tuted between the cost: of power derived from a central 

station and from, a private plant, a totally false estimate 
is arrived at by comparing only the running costs; 
allowance for depreciation must be added to the latter value, 
and such allowance should be a larger percentage of the 
initial value of the plant than in the case of the central 
station, to allow for increased wear and tear due to the type 
of plant and attendant employed. 


Allowance for 
Depreciation in 
Private Plants. 


Radioactivity and Snake Poisons.—Some time ago 

С. Phisalix announced that. radium emanation acted upon viper 

poison in such a fashion as to cause it to 1 зве ite toxic and immuoising 

properties. In a recent communication to the Аза nie des Sciences, 

he stated that the same thing applies to other snake poisons, such as 

that of the cobra, but it is not true of the “venom of the 
 ealamander" or that of the common toad." 


а 


THE WILLANS-PARSONS STEAM TURBINE. 


It is now more than two years since Messrs. Willans and 
Robinson, Ltd., decided to take up the manufacture of steam 
turbines. After a careful survey of the work being done in 
the direction of building turbines of different types, not only 
in this country, bat also on the Continent and in America, 
negotiations were entered into with Messrs. C. A. Parsons 
and Oo., and a licence to manufacture under their patents 
was taken. Consequently the Willans-Parsons turbine is 
identical in principle and in its main features with the 
Parsons standard type, and it is only in details of design and 
manufacture that there are differences. 

Special attention has been given to the arrangement of 
the necessary details, such as the governor gear, oil pump, 
steam and water piping, &c., as it has been found that 
ability to inspect the working portion of a turbine without 
dismantling any attendant gear is a convenience appreciated 
by those who have to take charge of the ranning and main- 
tenance of machinery. To enable this to be attained, all 
the gearing and fittings named above are mounted on the 


Fic. 2?2.—SHROUDING OF BLiDESs. 


bottom half of the bearing pedestals, and the top cover of 
‚ие tarbin °, as well as the bearing caps of the three main 


bearings, is left free for instaut removal. 

Further to facilitate opening the turbine, the top half cf 
the casing has been provided with two hinges, thus avoiding 
the use of guide studs and at once placing the tarbine cover 
in a suitable position for examination. 
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Г" In the case of the 1,000-Kw. Willans-Parsons turbine, it 
is possible for two men to remove the main bearing caps and 
to open up the turbine for inspection in less than ап hour. 
A view of a turbine opened up in this manner is given 
below. 

By а re-arrangement of the balancing pass:ges, it has been 
found possible to reduce somewhat the length of the ordinary 
parallel flow turbine, 
and further, thanks 
to Fallager’s patent 
system of balancing, 
it has been made 
feasible to dispense 
with the large balance 
piston at the high 
pressure end of the 
tarbine, and to sub- 
stitute in its place 
‘one of considerably 
smaller dimènsions at 
the low pressure end. 
It has been found in 
practice that this 
method of arranging 
the balancing pistons 
has the advantage of 
enabling castings of a more symmetrical form to be adopted, 
and in this way many of the troubles brought about by 
unequal expansion of the different parts are avoided. 

An improved method of attaching the blades to the rotor 
and casing has been adopted in the Willans- Parsons turbine, 
by which grèat stiffness and rigidity are given to the blade 
rings when they have been fitted into their respective body 
or shaft grooves, In the ordinary turbine of this type, each 
blade is fixed separately into the rotor and casing by means 
of its own caulking piece. In the Willans-Parsons steam 
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the casing, ard hus кезеги! points of merit. It adds 
materially to the mechsnical strength of the blades them- 
selves, and removes any danger of the blades stripping 
should the rotur come into contact with the casing, or the 
blading on the casing come it to contact w.th the revolving 
shaft. Further, the action of the channel shrouding when 


under working conditions, minimit es the loss due to leakage 
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Fre 3.— Котов or 5,000-&w. Товвїню; Ssart BEFORU BrADI*G. 


over the revolviog or fixed rows of blades, and by this means 
a considerable gain in the steam economy is effected. A 
view of the shrouding round the blades is shown in fig. 2 
(p. 835). 

Special attention bas been paid to the question of governor 
gear, with a view of making it as simple and as reliable as 
possible. By dispensing with some of the intermediate gears 
hitherto used on governors controlling steam turbines, it 
has been found possible to eliminate many of the undesirable 
features, ard to obtain results in the direction of close 
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Fic. 4.—WiıLLans-Parsons Товвіне, BHowirsG Hincep Tor RAISED. 


turbine, as will be seen from fig. 1 (p. 835), tke blades for 
one complete ring are built up on two half rings, which 
have had the necessary grooves for receiving the blades cut 
in them by means of automatic machinery. These complete 
half rings of blades are then caulked into the ehaft or the 
casing. Attention may be drawn to the fact that the 
cutting and assembling of the blading by means of specially 
designed automatic machinery ensures that the whole of the 
blade angles and openings, on which the efficiency depends, 
are absolutely mathematically correct. 

Fig. 1 shows two of these half rings completed 
for assembling on the ehaft and in the casing, and 
fig. 8 shows the shaft of a 5,000-Kw. turbine ready for 
blading. 

Another feature of the Willans-Parsons turbine consists 
in the special channel shrouding encircling the blades, which 
Messrs. Willans & Robinson have the right to usa under the 
patent of Mr. H. F. Fullager. This shrouding is fixed on 
the half ring of blades before assembly on the shaft, or in 


governing which, it is claimed, surpass anything hitherto 
obtainable. | 

All the turbines are fitted with by-pass valves which 
automatically open when the maximum economical output 
of the turbine is exceeded, and by means of these valves any 
required overload can be obtained up to the full capacity of 
the electrical generator, the steam economy of the turbine 
being, of course, reduced. 

At the present time Messrs. Willans & Robinson have 
24,250 Kw. of this type of turbine at work or nearing com- 
pletion, the smallest being of 750. Kw. normal capacity, and 
the largest of 8,000-Kw. normal capacity. Amongst others 
may be mentioned the following :—Two 3,000-Kw. seta for 
the Glasgow Corporation, ard a similar set for the Metro- 
politan E.S. Co , London, besides several of 1,000—1,500 Kw. 
capacity. 

Messrs, Willans & Robinson are to be congratulated upon 
the ready adaptiveness with which they. have tarned their 


hands to this new occupation, and lmving ia mind the 
6 
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honourable record which they have built up in the past by 
their excellent workmanship and engineering skill, we cannot 
doubt that their steam turbines will prove as satisfactory as 
the engines which have been so long associated with their 
name, 


2— 


CORRESPONDENCE. 

Letters received after first post on Wednesday morning cannot appear 
until the K aor should forward their com- 
munications at earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address i 


Lambton Collieries Specification. 


We are very glad to see that you are publishing an article 
on the above specification. In all our experience of elec- 
trical specifications for colliery work, we have never come 
across such a misleading, obscure and contradictory state- 
ment of requirements as this is. It ap as if it were 
drawn up by а German professor, who, with his head full of 
mathematical ex ions, was writing a specification at the 
bidding of a German manufacturing firm. The specification 
is obviously written to favour Continental apparatus from 


жашо end. 

In colliery work the mechanical construction of the 
haulage gears, pumps and compressors is at least as im- 
portant as the construction of the resistances of the con- 
trollers, about which several paragraphs of the specification 
are taken up. These mechanical considerations are entirely 
absent from the specification. We heard of a case of 
application being made to obtain information as to the con- 
struction of the gears required. The answer was that these 
gears were to follow ordinary colliery practice ав regards their 
construction. А 

As regards the inaccuracies and contradictions in the 
specification, these you have brought out very clearly in 
your article. We may mention that we never before, in a 
specification for colliery work or any other work, heard of 
motor pulley wheels being made with a “momentum of 
inertia,’ in order to get over cyclic irregularity in the 
running of the compressors. The overloads asked for on 
the motors are certainly excessive, and we entirely agree 
with the last paragraph in your first article, in which you say 
that experience with three-phase haulage is not favourable 
to the practice of regulating the motors by the controllers, 
This has been abandoned in favour of the use of clutches 
for throwing the load off and on. We are aware of a con- 
siderable number of electrically-driven haulage gears working 
every day, using friction clutches for throwing the load off 
and on. One rather ridiculous thing you do not seem to 
notice is that drawings have to be provided for these special 
large haulage controllers, and not only drawings but samples 
have to be sent in with the tender. | 

As regards the mathematical formule which appear in 
two or three places in the specification, no clue is given as 
to what the symbols mean. One has to guess whether “Т” 
stands for “ time,” “tide,” or “ torque,” and it is the same 
with the other symbols. With regard to the penalties on 
the efficiencies of the motors, as the motors are regulated by 
resiatances in the rotor according to the specification, there 
seems to be no need to put this enormous penalty on a 
difference of 1 per cent, or 2 per cent, efficiency at full load. 

We are exceedingly glad to see a responsible electrical 
paper taking this matter up as you have done, as although 
parte of the specification are almost comical, the value of 
the work involved is very considerable. 

It seems to us a shame that the value of this work should 
be lost to English workmen, and that a big English colliery 
company should allow themselves to be persuaded by German 
ше that such apparatus is better obtained abroad than ut 

ome, 
Mining Engineers. 


I am in receipt this morning of two copies of the ELEc- 
TRICAL REVIEW containing two articles in reference to the 
ion issued by the Lambton Collieries. I may say 

that this is a private issue, and we are surprised that a 
journal of the position of the Review should lend itself to 
any such attack. We think we understand our businces as 


well as the gentleman who writes your articles. We have 
had ample tenders from the very best engineering firms, 
who have accepted the specification without comment. 
The animus contained in the articles leads us to think they 
must have emanated from some disappointed engineer, who 
9 7 the conditions too stringent and the penalties too 
eavy. 
. James Joicey, 
Chairman of Lambton Collieries, Ltd. 
London, May 28rd. 


[We have pleasure in publishing Sir James Joicey's 
letter, but regret that he so utterly fails to realise the true 
position. We have no doubt that the Lambton Collieries, 
Ltd., understand ¿heir business as well as the writer of the 
article in question understands his business; but we are 
unable to agree that ‘hey understand kis business—if they 
had done 8o, they would never have permitted that amazing 
specification to go forth in their name. We may assure our 
correspondent that when we criticised the specification, we 
knew our business too. We claim the right to exercise such 
criticism, and we must add that our critique was absolutely 
free from any personal bias or animus whatever—nor was it 
influenced in the slightest degree by any manufacturer, con- 
tractor, or “disappointed engineer." Our technical readers, 
we know, will endorse every word of the article—Eps. ELEC. 
REv. ] 


Fault in a Shunt Dynamo. 


I have a small dynamo to repair, a ring machine, shunt 
wound, Swiss make. I found two obvious faults—a partial 
earth on the rocker and dead earth on the commutetor. I 
put these right, and, breaking the ring winding in two 
places, tested and found the winding was continuous. I 
find the machine runs well and sparklessly as a series motor, 
but can get nothing out of it as a dynamo, even when the 
field is geparately excited. 

The brush holders are fixed, and carbon brushes, making 
good contact, are used. 

I should be greatly obliged if you could indicate where 
the fault is likely to be. Ө ВА 


Cost of Rubber Tires. | 


Having had the greatest experience in tyres for motor- 
omnibuses, we would like to point out that the estimate of 
3d."per car-mile is more than 50 per cent. excessive ; in fact, 
it may interest your readers to know that we guarantee the 
cost of Royal Sirdar-Buffer tyres never to exceed 2d. per car, 
mile, and that it invariably works out at less, and we have 
accepted large contracts at this maximum guarantee from 
the leading omnibus companies, Corporations, Oounty 
Councils, who are running 'buses in Great Britain, including 
some of the principal railway companies, 

Such statements as have been made in your paper in 
comparing the cost of maintenance of electrical trams with 
that of motor-omnibuses in relation to tyres (for tyres are 
given as the highest cost in maintenance) are likely to do a 
great deal of harm to the industry. | 


The Sirdar Rubber Co., Ltd. 
J. M. MaoLULICH. 
London, W., May 18ih, 1905. 


Boiler House Records. 


The remarks in your last issue upon systematic and 
intelligent records of boiler house working in power stations 
should appeal very strongly to all engineers entrusted with 
the efficient working of the same, although it is feared that 
not many would welcome the innovation in the precise form 
suggested. 

It may be within the actual knowledge of your corre- 
spondent that such things have been done since the com- 
mencement in real live earnest at this power station, with 
some exceptions and additions, and it is no exaggeration to 
say that the records employed sharpen the wits of the whole 
staff, and add an interest in securing economy. 

The system of mechanically weighing in” the coal to 
each working boiler hopper possesses an immense advantage, 
if daily records are meted out the value they certainly 
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possess; many engineers shake their heads in doubt as to 
the benefit, partly on the score of capital outlay, but chiefly 
perhaps with sceptical views or of drastic alterations to the 
boiler house architecture to accommodate the same. 

While it is true that the analysis of the coal should be 
known at stated intervals, it would be going too far to 
embody tests daily in the reporta. 

Calorimeter tests made “at home are of little value, 
and very often misleading unless carried out by one and the 
same man, whose sole duty it is to work on matters 
chemical; such a man is seldom employed, and surely it is 
better to have tests made periodically by an independent 
chemist. | 

It is seldom practicable to weigh the ashes daily, since 
they contain a considerable amount of moisture from damping 


before being shot, and a variable allowance creeps into calcu- 


lations. The cubic feet of water pumped to the hotwell,” 
&c., should probably read “from the hotwell"—why not 
insert one or more meters in feed range ? 

The addition of an apparatus to measure the percentage 
of CO, in the boiler gases is a direct advantage in ascer- 
taining the efficiency of the boiler, stoker and brickwork. 
Uncovered bara, air leaks and varying draught are frequent 
sources of ineconomy, and by this means are quickly ascer- 
tained—moet stokers have a firm belief in their own peculiar 
way of stoking, and will not be convinced of their error, if 
such there be, unless it is proved to them in black (or red) 
and white. 

H. H. Perry. 

Power House, Brimsdown. | 

May 22nd, 1905. 


A “Light” Porter? 


This is extracted from the Daily Telegraph of to-day. 
What are we coming to? | | 


„Porter and Electrician seeks sitnation. Tall and 
smart.” | | 
Comment would be superfluous, 
F. R. 


Power Station Economies. 


The following appeared in the Daily Mail for the 15th 
inst. :— 
ELECTRICAL WASTE. 


Some interesting comparisons in the cost of electricity for power 
purposes were given by Mr. J. A. Jeckell, electrical engineer to the 
city of Coventry, in a paper read to the Birmingham and District 
Electric Club on Saturday. 

Іо 1900 the station costs at Coventry were 9:43d. per unit, whereas 
in 1905 these were only ‘85d. On the other band, the gross profit 
increased from 1:44 per cent. to 6:47 per cent., while the price to the 
consumer fell from 4:27d. per unit to 2:281. 

Were the Coventry system of economies ad 


d elsewhere, the 
game results would be possible, said Mr. J 


ell, who gave the 


following figures :— 
Price Waste as compared 
per unit. with Coventry. 

Coventry ... 0°851. — 

Manchester ‘na 1074. £26,552 
Metropolitan area 2:45d. £90,346 
City of London ... 1:664. £49,971 
Westminster 1:86d. £55,072 


The figures regarding wastage are based on the total ontpu: of 
electricity. 

There is no donbt that the Coventry works are being run 
economically, but at the same time there are others doing 
equally well, For instance, Dudley, a neighbouring station, 
turns out 1,500,000 units at a total cost of 84d. per unit. 
At Coventry the principal part of the output is used in 
driving motors ia factories, while at Dudley trams are run 
from the municipal electricity works, 80 that these two works 
may be said to supply under approximately similar 
conditions. 

To compare the City of London Co.,the Metropolitan and 
Westminster areas where coal is expensive, and the demand 
purely a lighting one with Coventry, where the works are 
situated practically at the mouth of the coal pita, and the 
demand is chiefly utilised for power purposes, is utterly 
` absurd. | 

It would be interesting to know what “the Coventry 
system of economies" consiste of, and how these economies 


differ from those practised in other station. Surely others 
besides the author of the paper referred to know how to run 
a station—even if the author himself does not think во. 

Lastly, itis not in good taste for any municipal official 
to * blow his trumpet " to the above extent, particularly 
when he finds it necessary to criticise the work of others 
while ignorant of the -local conditions governing them, 
finally referring to the results as showing © waste as com- 
pared with his own work. 

Station Engineer, 


New Regulations for Electricity in Mines. 


In your issue of 12th inst, the firm of Everett, 
Edgcumbe & Co. thought fit to wantonly attack us in an 
impertinent letter which they addressed to you, professing to 
have discovered the means of accurately carrying out the 
testing of electrical installations in mines under the new 
Home Office regulations, having regard, of course, to the 
difficulties alluded to in Mr. Harris’s letter of the 7th inet., 
published in the Review. They gratuitously offered to 
furnish us with particulars of this apparatus, which accord- 
ingly we wrote ‘for; after several days’ delay we received 
price lists but no details, which under the circumstances 
we had a right to expect, and from the absence of these it 
might be inferred that their apparatus would be equally 
inaccurate under certain conditions alluded to in Mr. 
Harris’s letter. | | 

In conclusion, we must decline to carry this correspond- 
ence farther as far аз Messrs. Everett, Edgcumbe & Co. are 
concerned. We have answered a letter addressed to us 
through your columns, practically under compulsion, and 
do not wish to emulate the bad taste displayed by Mesers. 
Everett, Edgcumbe & Co. in attacking us under the guise of 
replying to a letter, which Mr. Harris wrote in his private 
capacity in order to avoid using your“ Correspondence "' 
columns as an advertising medium. 

Nalder Bros. & Thompson, Ltd., 
| Faas. Н. Natper, Managing Director. 
London, E.C., 


May 19th, 1905. 


CHARGING FOR ELkcrRICITY.— Inquirer” asks whether 
consumers who have several shops fitted up for electric 
lighting are allowed discount as one consumer, or whether 
each of the shops is considered separately. He mentions 
the case of a consumer who has three shops, and who, if 
charged on one bill only, would have several pounds more 
allowed in discount than when charged for each shop 


. separately. | 


A correspondent asks for the name of the makers of 
„Graham's loud speaking Navy telephones." | 


LEGAL. 


` CORPORATION OF BIRMINGHAM v. BIRMINGHAM OANAL 
NaviaatTion Co. 


In the Ohancery Division of the High Oourt of Justice on Thursday, 
May 18'h, Mr. Justice Farwell had before him an action by which 
the Oorporation of Birmingham claimed a declaration that they 
were entitled under provisions of Ses. 82 of an Act of William the 
Fourth of 1834, and under the conditions of a later Act of Qaeen 
Victoria, to take water from the Birmingham and Faseley Canal for 
the purpose of condensing water for their steam engines employed 
ia generating electricity for lighting purposes. 

Mr. Upjohn, K C., and Mr. R. J. Parker appeared for the plaintiffs, 
and Mr. Cripps, K.O., and Mr. Sargant appeared for the 
defendants. 

Mr. Pank EB, in opening the case, said that it would really depend 
on whether within the meaning of certain statutes au electrical 
generating station for the generation of electrical energy was a 
manufactory under an Aot of William the Fourth. 

His LonpsHiP: That would be some time before the generation 
of electricity was well known. 

Mr. PARKEB said that was one of the questions which arose in 
the case. There was, further, the question of whether the words of 


'the Act were sufficient to extend to manufactures invented after 


the Act was passed. Electricity was well known before then, "T 
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it was not generated in large quantities. The Corporation were the 
owners of a piece of land in Summer Lane, Birmingham, and they 
had given defendants notice in writing of their desire of obtaining 
from the canal a supply of water for the engines in their generating 
station. The defendants refused to allow the Corporation to make 
such connection for the purpose, under the Act of Gorge the 
Third, which provided that water could be taken from the 
cand] by adjoining owners for condensing the steam of steam 
engines employed in the manufactures of Birmingham aud in corn 
mills Counsel proceeding, said that by the Act of William the 
Fourth, it was made lawfal for all persons aud corporations who 
then possessed any steam engines situated within 200 yards of the 
canal, and used for the purposes of any manufactures, or for any 
corn mills ironworks, collieries or other works then existing or 
theresfter to be established, to make communication between the 
water of the canals and the engines, and to draw from the canals 
such quantities of water as should be suff zent to supply 
sach engines for carrying on the manufactures. The learned 
counsel submitted that the Acts clearly provided for the wa“er of 
the canal being used for the engines of manufactories other tban 
those existing at the time the Acts were passed. A generating 
station, he sabmitted, came withia the meaning of a manufactory. 
Jt was impossible for him to describe what electricity really was, 
bat it certainly was a marketable commodity. It was very often 
defined as a current, and also as a fluid. Text-books which had 
been superseded by newer ideas said it was a form of motion. 

His LonpsHiP: I shall want au expert adviser, if I am to say 
what electricity is. 

Mr. PARKER, proceeding, said that, whatever it was, it certainly 
fulfilled all the conditions of a marketable article. It could be 
produced, it could be sold, it could be measured, it could be stored, 
it could be carried about from place to plase in bulk, it could be 
stolen, and it could be felt. However it might be defined, it had 
all the characteristics which wers necessary for constituting a 
vendorable article. It was for the prodaction of this article on а 
large scale that the generating station had been erected, and he 
submitted that it made the generating station with its 
buildings and appropriate machioery a factory, jast as the 
laying down of large plants for producing wool, would make 
that building a factory within the meaning of the Acts in question 
The raw material 1а all these generating stations was the coal. By 
the aid of the coal they obtained the heat to develop steam, and by 
the aid of the steam they tarned the dynamos which produced the 
current which was stered and sold. It was ssid that this was an 
unknown process at the time the Act of George the Fourth was 

It was unknown how to produce electricity on a large 
scale, but electricity itself had been known for long, 
and explained in many ways, though nobody had then devised a 
process whereby it could be used for the service of man on a large 
sale. The production of electricity in this generating station he 
submitted, fulfilled in the ordinary-accepted sense all the con- 
ditions of manufacturing а mark stable article for sale, and fulfilled 
the conditions stated ia the Acts before his Lordship. The Acts 
gave everybody who had engines ia the vicinity of the canal, the 
right to draw water for generating steam, and the reason for giving 
such power under the Acts was that it would be for the benefit both 
of the trade of the neighbourhood, and also of the defendants, 
because it would increase the traffi: on the canal. The generation 
of electricity had all the cha-asteristics of a manafactory. A new 
article was produced from raw materials. A place was specially 
fitted and appropriated for that purpose, and the article produced 
was marketable. That bing the case, he submitted the generating 
station came within the provisions of the Acts in question. 

Mr. Cripps, K.C., submitted that the manufactures alluded to in 
the Act were the then existing manufactures withia 200 yds. of the 
canal An electrical generating station could not be described as 
a manufactory under the provisions of the Acts referred to. The 
electric current or force or transmission of power was not à manu- 
factured article at all, nor did it purport to be. The plaintiffs 
wanted condensing power, not to produce a manufactured article, 
but to produce electric current. They were not entitled to take 
water for that purpose. All electrisity was energy. It was not a 
manufactured product. In this case the Corporation were to use 


steam engines for generating power, which afterwards would bs used 


It was proposed to use the water to alter 
the force of power from steam to electricity. Under the Acte the 
Corporation were not entitled to do that. Tbe matter was an 
extremely important one. If the Corporation wanted the use of the 
watet of the canal for the purposes of their station, they must make 
a commercial bargaio. They were not entitled to the free use of it 
under the Acte. He submitted that according to the true construction 
of the Acta, the use of the water was limited to the condensiog of 
the steam of steam engines employed in their existing manufactures 
of Birmingham or in the corn mills. If there was no such limita- 
tion, then the meaning ot the Acts wasa place where manufacturing 
process was carried on. A generating station was not a manufactory at 
all. It did not manufacture an article or product. All that was done 
was to create a power to be used afterwards for some purpose, it 
might be three or four miles away from the canal. At the time the 
Acts were passed the total power used in Birmingham for these 
engines was 2,700 H.P. For this generating station be understood 
they wanted 32,000 H.P. 

Mr. PABEZERB said he was told they only wanted 12,000 н.р. 

Mr. BABGANT thought the exact horse-power was 13,760. There 
were thre pu в for which the power was to be u-ed, namely, 
for lighting, for tramways and for sale to persons for use in manu- 
factories. The amount of water necessary would be about a quarter 
of a million gallons an hour. 

His LoRpsnuIP intimated that he would take time to consider his 


judgement. е 


for generating purposes. 


CALLVNDBB's CaBLA AND Construction Со. v. KILUABNBY 
Югкотвіс LiauTING Co., Lro. 


On May 16th, at Dublin, the Master of the Rolls made an order on 
behalf of the pleiatiffs that the purchaser of the undertaking of the 
defendants should be put into possession of same. and that the 
raceiver should pass his finat accouats and bs thereupon dis- 
charged. 


HaYwA&BD v. EALING CORPORATION, 


Вкковв Me. Justice Grantham and a special jary in the King's 
Binch Division on Friday, Mr. Thomas Hayward, described as a 
fraiterer, sued the Mayor and Corporation of Ealing to recover 
damages for injaries alleged to havé been sus'ained through an 
electric shock. Mr. Baukes, K.O., and Mr. Turner, appeared for 
the plaintiff, and Mr. Dickene, K.C., and Mr. Herber: Snitb, wera 
for the defendants. 

Ia opening, counsel stated that the plaintiff was standing outside 
his shop on April 30th with one foot upon one of the electric light 
inspection and cable boxes. It was extremely wet at the time, and 
it was alleged that plaintiff received au electric shock, which caused his 


leg to give way. He was thrown down, and his knee cap was broken. 


The defendants denied any negligence on their part. Evidence 
having been given by plaintiff, bis wife, Mrs. Sophie Haywari, 
recounted what Messrs Poole ani Lewis, electric experta, said aftsr 
completing their examination of the box. Both agreed that the 
leakage was not sufficiently strong to have caused the accident. 
Mr. Poole had, however, been in her shop an hour before, and said 
there was а strong leakage. About 4 o'clock the same afternoon 
two workmen in overalls, aud two gentlemen who appəared to 
superintend, made an examination of the bor, and subsequently 
closed it down. | 

Dr. SrANLEY, who performed an operation upon plaintiff two 
days after the accident, said the patella was broken straight down. 
There seemed, in that particular case, to have been a muscalar on- 
traction behind the knee ia the first place, and plaintiff had made 
a slight jump to recover himeelf, with the result that the bone was 
broken. 

Oross-examined by Mr. Diok RS. K.O., Witness said the muscular 
contraction might have been caused by eleotrio current, and it 
might have been the result of a slip. He had seen two horses elec- 
trocuted in Marylebone through stepping upon the cover of a box 
similar to that in the present case Ia his opinion, 100 volts was 
not sufficient to cause death, but was calculated to do injury. He had 
received a nasty shock in his own house while busy upon the elec- 
tric wires. Ho had experienced a sevare shock from 100 volts. 

Mr. Justice GRAN THAM: It 100 volts is enough to give you a 
nasty shock, then 20) would be much wors:. We shall have to 
look out when touching our private installations. 

Mr. Еавривіск P. NioHorLsoN, M. I. E E, of 53, Victoria Street, 
said he had had considerable experience in the laying of electrical 
mains. He had bsen shown a plaa of the electric box, and had 
observed how the cables were placsd. There were two T joints and 
two joints in the length of the cable. It was quite possible for a 
man to receive а s3vere shock from the cover of a box. Some people 
were more susceptible to electric shock than others. It was quite 
possible for plaintiff to have received a shock from the cover in the 
manner described. 

Cross-examiaed : Assuming that the box lid was ia contact with 
the earth and the positive wira was leaking and in contact with the 
cover, a person would not receive a shock. 

Examinei by Mr. BimExs, K.O., Wirsmss said that leaks in a 
system usually occurred at the joints. Sometimes these were due 
to damage sus'ained by the wire: in being drawn through tho pipes. 
He could not understand the rea on for the joints, but the dead 
ends, he presumed, had been made throvgh a house service baiag 
disconnected. Mush depended upon the difference of potential 
between the cover of the box and the pavement. It the cover of 
the box was not such a good conductor as the pavement ths man 
could not get a shock. It was quite possible, in his judgement, that 
an electric shock might be conducted to the man while he had one 
foot on the box and the other on the pavement. 

Mr. Enxzmer J. Тлугов, АТЕ E., assistant engineer to Н.М. 
Board of Works, said that when he was connected with the Salford 
Corporation, a number of leskages in systems had come under his 
notice. In many of евз cases leskages occurred at joints. It was 
quite possible for plaintiff to have received a shock in the way 
indicated. Had the cover been a perfect earth " there would have 
been no shock. "Witness then explained the meaning of perfect 
earth," and cited, as an example, the measures taken to secure this 
in the case of a lightning conductor. He agreed with the evidencs 
given by Mr. Nicholson. 

By Mr. Гтокюнв: Upon examiniog the box in question in 
December he found no leakage whatever. If there were no leakage 
there could be no shock. , If the resistance of the earth were less 
than the resistance of a man’s body, the current would of necsssi‘y 
run to earth. | ' 

For the defence, Mr. James Swinsosne gave it as his opioion 
tbat: it was impossible for a person to receivo a shock from 
а box unless there was metallic contact. From the plan shown 
him, he concluded tbat it was impossible for there to have been this 
contact, A shock that was strong enough to break a man's koee- 
Cap was sufficient to double him up. 

Dr. 8raNLEY, recalled, said plaintiff must have bad a definite 
slip from the box to have produced the broken knee cap; an 
ordinary side slip would not have caused it. 

Dr. WALLACE, а surgeon of Harley Street, said. the breaking of 
the patella was a common form of fracture, aud could result from 
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slipping on the pavement; and Dr. Bruce, in charge of the X-ray 
department at Charing Cross Hospital, spoke to a fracture of the 
nature as being frequently treated in the hospital. Assuming the 
accident in the present case to have been the outcome of an elec- 
trical shock, he would have expected to find injary to the muscles 
of the limb, or to both limbs. At Charing Cross Hospital elec- 
trical treatment was practised, and it was quite common for a 
pres: ure of 100 volts to be applied. | 

Mr. Percy Goon, A I. E. E., who was for two years in charge of 
the electrical testing apparatus at the Thames Ironworks, described 
the result of the examination he made of the box at Ealing in com- 
pany with Mr. Lewis. Tests were made with the cover of the box, 
and no result whatever was obtained. He found tbe insulated 
material in perfectly good order. In order to make the test com- 
plete, be joined one wire of the telephone to the iron part of the 
box cover and then to the iron part of a post office box in the 
neighbourhood. Had there been a leakage the telephone would 
have revealed it, but not the slightest evidence of leakage was 
present. 

Further evidence having been given on behalf of defendants, 
counsel addressed the Court, and tho case was adjourned until 
Monday, when Mr. Percy Good was re-examined at some length 
upon the tests made by him at Ealing. Other witnesses gave 


evidence, and eventually, after addresses by counsel and a short 


summing up by his Lordship, the jury disagreed. 


Borovan оғ Wanpsworts v. THE Lonpon UNITED 
Tramways (1901), тр. 


THIS case came before Mr Justice Warrington in the Obancery 
Divisiop, on Saturday, on a motion by the plaintiffs for an interim 
injunction restraining the defendants from bresking up any of the 
roads within the jurisdiction of the plaintiffs It appeared that 
the London United Tramways Act, 1902, authorised certain exten- 
sions of the defendant company’s lines in (amongst other places) 
Wimbledon, Merton and Kingston. Sec. 27 of the London 
United Tramways Act, 1901, by the Act of 1902 was incorporated 
in the latter Act. [The material portions of Bec. 27 are men- 
tioned in our leader columns to-day, where we comment upon 
the case.) No new generating station was autborised by the 
Act of 1902. In March last the defendants gave plaintiffs 
notice that they should enter upon and break up certain road ways 
within the plaintiffs’ district, во as to connect their tramways at 
a sub-station at Wimbledon with the central power station at Lot's 
Road, Chelsea, belonging to the Underground Railways of London 
Co., a distance of between 5 and 6 miles, which affected roads in the 
plaintiffs’ district extending from Putney Bridge to Wimbledon 
Common. The plaintiffs’ case was that defendante had no statutory 
power to break up or disturb streets in districts where they had not 
been empowered to lay a tramline, in order to obtain electricity 
from a generating station building to an independent company, 
and further, that no notices in accordauce with the Standing Orders 
of the House of Commons bad been posted up in any of the streets 
in the plaintiffs’ district where it was now proposed to lay the elec- 
tric cable prior to the application of the Act of 1902. The facts 
were not in dispute, the only question being the correct interpreta- 
tion of Bec. 27 of the Act of 1902. 

Mr. Crippe, K.C, and Mr. Lyttleton Chubb appeared for tbe 
plaintiffs, and Mr. Balfour Browne, K.O., Mr. Rowden, K О, and 
Mr. Christopher James for the defendants. 

At the conclusion of the arguments of counsel, his Lon sI, in 
giving judgement, said no sufficient reasonshad been brought forward 
by the plaintiffs to induce him to hold that the words any gene- 
rating station” in the section must be confined to “any generating 
station belonging to the company." He held that the latter part of 
Bec. 27 was in general terme, and that there was nothing in this part 
of it from which he could infer that the general words used were 
to have any less or more limited meaning attributed to them. He 
thought the defendants had power to execute the works necessary 
for connecting their system with the generating station at Lot's 
Road, Chelsea, and he refused the motion. 

Mr. BatFouR Browne said that if plaintiffs chose to appeal, 
and did so promptly, defendants would not at present proceed to 
break up the streets to lay the cable. 

It was arranged that if plaintiffs did elect to appeal, notice of 
appeal should be served within 14 days, 


BwaNsEA ConPonRaTION v. МАТІОНАІ, TZTLITRORR Co., LTD. 


In the Chancery Division, before Mr. Justice Buckley on Monday, 
May 22nd, this case was mentioned. On May 11th, his LORDSHIP 
declared that the plaintiffs were entitled to be afforded by the 
defendants all proper facilities for restricted interoommunication, 
and ordered that the defendants do give such proper facilities (see 
Exec. Rev., May 19th, p. 801). | 

Mr. AsTBUBY, K.C., for tbe defendants, said his clients had decided 
to go on with the appeal, and they now asked his Lordsbip to say 

what shculd be done in the meantime. Evidence had been 
obtained as to the cost of carrying out the order. They 
were not trying to get out of the order, but were getting 
the evidence for the purpose of seeing what ought to be 
done pending the appeal. In view of the importance of the 
matter, the Court of Appeal might possibly expedite the hearing. 
Their evidence was directed to showing what would have to be 
done to make the connection intimated in the order. Mr. Bwin- 
burne, who did not give evidence at the last trial, and Mr. Gill, had 
gone into the matter. It would be necessary for the defendants to 
supply at the Swansea junction a switchboard which would have 
to be worked with special connections. There would also have to 


be a special transfer line operator to each switchboard, as the 
National Telephone Co.'s system was not worked the same as the 
Corporation’s. In addition, there would have to be a sufficient 
number of branch lines to enable the whole system to be 
worked at once. It was estimated that it would teke 
26 weeks to get these things into working order. The manu- 
facture of the switchboards was the most difficalt as 
the difference between the two systems made automatic si ing 
necessary. The defendants did not want anything unreasonable, 
but they asked the Court to help them a little by limiting the 
number of connections to be made at once. At present the Corpora- 
tion had 217 pairs of junctions. The defendante suggested that if 
half these were dealt witb, the work could be done much more 
speedily. That would be sufficient for the plaintiffs’ plan for a 
time, and the transfer boards would be of use if the defendante’ 
plan was ultimately adopted. 

His Lonpsurp said he had expressed the opinion that everything 
ought to be immediately done to effect a junction at Swansea. 

Mr. Автвпвү said bis clients were prepared to go farther than 
that, and make the connection with Mumbles and Morriston as well. 

Mr. ВоскмАвтев, К.С, in answer to a question by the judge as 
to what the plaintiffs wanted, said his clients only got the 
defendants’ affidavits on Saturday last, and had not had time to 
consider the matter properly. They did not want to put the 
defendants to unnecessary expense. All they wanted was thata 
reasonable number of junctions should be given them. His expert 
evidence, which he had not had time to put into writing, was that 
26 weeks was an unreasonable time to do the necessary work. 

His І,оврвнр, after further discussion, said the matter had better 
stand over to enable the plaintiffs to answer the defendante’ 
evidence. When that bad been done, if the parties could not agree 
upon a figure, he would eay what he was prepared to do. Both 
parties appeared to desire to be reasonable, and his order was that 
everything shonld be done to put the Swansea line in operation as 
speedily as possible. The application would stand over until 
Thursday. 


IN re Ввоокив & Goss, Ltp.—Puxon v. Tan Company. 


Ix the Chancery Divis:on of the High Court of Justice on Taesday, 
Mr. Justice Swinfen Eady had this case before him. Mr. William- 
son said this was a debenture-holder's action, and. it came on as a 
motion for judgement in default of defence. A receiver had been 
appointed. The company was s small electrical one, formed in 1903, 
and had power to issue debentures. Plaintiff's debenture was dated 
in 1904, and was for £300. One of the other debenture-holders, 
nsmed Hough, joined. The company were to pay in 1910 the 
rinoipal and interest, aud the charge was on their undertaking, 
th present and future, including onpaid capita). There was a 
provision that the principal money of the plaintiff should rank pari 
passu with two debentures which had previously been issued to Mr. 
Hough and Mr. Esmond. The company was hopelessly insolvent, 
and the money on the debentures was unpaid. He proposed that 
his Lordship should make a declaration that the plaintiff and other 
holders of the first-mentioned debentures of the same issue were 
entitled to & charge oa the undertsking and property of the 
company for securing the repayment of the principal moneys and 
interest. | 
His Lordship made the declaration, and directed the usual accounts 
and inquiries. 


MAYEB v. Hane & Co. 
AT the Marylebone County Court on 16th inst., this case was heard. 
It was a claim for £71, the cost of re-wiring premises at a residence 
at Bexhill, which had been wired by defendants in 1899, and upon 
which a short developed, causing a mall fire ia 1903. Defendants 
were told to spare no expense, but to put in the best possible 
material. Expert evidence was called to show that the insulated 
wire taken out, was not in the condition it should have been in 
after only five years’ use. A fire insurance expert seid that the 
residents were living on a mine. The defence was to the effect 
that the best possible material had been used. Some of the wire 


. was G. E. O., and some Silvertown, and any deterioration must have 


been caused by damp. The house was empty for some years. 
Judgement was given for plaintiff for the amount claimed, lese £10. 


PRESSLAND v. EpwumpsoN's ELECTRICITY ConBPoBaTION, LTD. 


Іх the King's Bench Division of the High Court of Justice on 
Tuesday, before Mr. Justice Wills, sitting without a jury, this case, 
which was an action to recover about £15,000 commission on the 
carrying out of a large electrical supply echeme in Lancashire, 


came on for hearing. 


Mr. Witt, K.C., and Mr. Ashton were counsel for plaintiff, aud 
Mr. C. A. Russell, K.C., and Mr. Geo. Wallace appeared for the 
defendant company. | 

Mr. Wirt said the plaintiff, Mr. Wm. Thos. Pressland, was an 
electrical engineer, and the action was brought to recover com- 
mission and remuneration for services rendered, from the defendant 
company. He thought he might safely say that both the plaintiff 
and the gentleman who represented the defendant company were 
on the most friendly and amicable terms, and that all they wanted 
was & decision as to how much ought to be paid to the plaintiff for 
the services he had rendered, or as to what rate or standard of 
payment he was entitled to. His client said he was entitled to be 
paid ata higher rate than the defendant company said he should 
be paid at, The plaintiff's claim was for money alleged to be due 
from defendants to him under an agreement dated August 6th, 
1897, or alternatively a quantum meruit for services rendered and 
for an account. The defendant compaay were contractors in a very 
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large way for the erection of works for the supply of electricity. 
About the date named they employed plaintiff for the purpose of 
promoting schemes for the establishment of electric light- 
ing, traction and other works in various parts of the country, 
and obtaining the necessary Parliamentary powers, upon 
the terms that the defendants should pay him 5 per cent. com- 
mission upon the amount of such contracts as they should enter into. 
In the early part of 1898 the plaintiff introduced to the defendants 
a scheme of great value and importance for the establishment of 
electric supply stations and other works in a district extending 
aboat 20 miles around Wigan. The scheme was accepted by the 
defendants, and the plaintiff worked upon it during the years 1898, 
1899 and 1900. The scheme was brought to a successful issue as the 
Lancashire Electrio Power Oo., Ltd., which obtained Parliamentary 
powers in 1900 to carry out the works. In October, 1908, the 
defendants entered into a contract with the company he had just 
mentioned to carry out oertain works in connection with the 
scheme to the amount of £300,000, and plaintiff said 
that he thereupon became entitled to a commission of 
D per cent. on that sum under his agreement.  Alterna- 
tively he said he had performed the work at the request of the 
defendants, and he asked for a reasonable remuneration for his 
services. In fact he olnimed £15,000 commission, or a quantwm 
meruit for services rendered. Не might say that during the time 
plaintiff had been connected with the defendants they had paid him 
something like £20,000, and that until the present case arose there 
had never been any trouble or difficulty. The Wigan or Rossendale 
scheme was a great scheme embracing an expenditure of about three 
millions capital. 

Mr. WX. Тнов. PRESSLAND, the plaintiff, was called, and gave 
evidence in support of his counsel's opening statement. He said 
he had been engaged in electrical undertakings since 1881. He 
gave details as to the promotion and carrying out of the Rossendale 
scbeme. He said there were in the district 122 local authorities, and 
he saw the officials of a great number of them. The area was about 
1,000 square miles. He gave particulars as to his work in connec- 
tion with tbe formation of the scheme and the carrying of a Bill 
througb Parliament. 

Mr. Автнов Виттн, solicitor, clerk of the peace and late town 
clerk of Wigan, spoke to plaintiff's connection with the electric 
power scheme for the district. Не discussed the matter many times 
with Mr. Pressland, who was instrumental in carrying it out. 
The hearing was adjourned. 

On Wednesday, Mr. RossxLr, K C., for the defendants, contended 
that it was not by reason of anything done or suggested by Mr. 
Pressland that the Lancashire Power Bill came to be promoted. 
He had been paid all out-of-pocket expenses due to him, and 
defendants had paid a sum into Court whicb, they said, was suffi- 
cient to cover all liability. Counsel submitted that plaintiff was 
not entitled to claim commission under his agreement of 1897. 

Mr. F. E. GRIPPER, managing director of the defendant com- 
pany, said that they agreed to join the syndicate as third parties, 
and arranged for plaintiff to do canvassing and other work at a 
reasonable remuneration. There was never apy arrangement to pay 
him commission. 

Mr. J. Втоңакон, civil and electrical engineer, Leeds, said that 
he prepared an electrical supply scheme for South Lancashire in 
3 Mr. Pressland gave no engineering or electrical assistance 
at all. 

His Lonpsure said he did not think the work in question came 
under the agreement of August 7th, 1897, or under any specific 
contract which fixed any rate of remuneration at all. He thought 
that a jury would in all probability have awarded plaintiff £1,200, 
and be gave judgement for that amount, with costs. 

Mr. WALLACB: I may now tell your Lordship that we had paid 
into Court £1,100. 

Lorpsexir ordered the payment out of Oourt to the plaintiff 
of that amount. | 


PARLIAMENTARY. 


LONDON ELECTRIC POWER BILLS. 
(Continued from page 828.) 
Central Electric Supply Co.’s Bill. 

— Tuesday, May 16th. 


Мв. BovLNóis was further examined: If they got their powers it 
would mean that they would be able to sell much more cheaply to 
the affiliated companies than they did at present. There was no 
maximum price in the Bill for bulk supply, but there was a clause 


whieh provided that should the company and any authorised under- | 


takers fail to agree upon a price, they should appeal to the Board 
of Trade to fix the price at which the supply should be given. The 
present price to the two affiliated companies was practically cost 
price, with a very small margin for profit. 

The Hon. J. D. FirzagBALD, K.C.: The Westminster Co. could, 
if they liked, take the whole of their supply from the Central Co. ? 
— WITNESS: Yes. ! 

Mr. FrrzaEBALD then suggested that the two companies could 
generate more cheaply than they were supplied by the Central Co. 
— WiTNRESS could not say. 

The ORAtRMAN remarked that the matter was perfectly olear. 
The two companies had started the Central Co. for the purpose of 


supplying their peak load. They had their own generating stations 
and if they did not generate in them, they would have to scrap 
them. Evidently, as business men, they would take what supply 
they could from their own station, and come on the Central Co. 
for their peak demand when they found it n Я 

Re-examined: He did not think it would be fair to give power to 
the Administrative Co. to supply the authorised undertakers in their 
district, and to deny that power to them 

Dr. Kemnzpy, the joint engineer with Mr. Dobson, of the 
Central Oo., was then called. He said that the present capacity of 
the station was 8,600 kw. They were using the station to the 
extent of about two-thirds of its capacity. Their site was being 
used to the extent of about one-fifth of its capacity. They had the 
foundations put in for a second set of buildings, and a railway 
siding had also bsen made. The area of the site was 7 acres. 

The CHaIBMAN: Then what was it you had in mind when you 
bought the seven acres? You did not want the whole of that for 
your peak load ?— We had in mind an increase in the peak load. 

Farther examined, Wrrnxss said that, allowing for spares at the 
present load factor, the company could from its existing station sell 
19 million unite per annum. The works cost and management and 
general expenses he estimated at '62d. per unit. Interest and sinking 
fund and во on would be 26d., or together a total of 88d. The com- 
pany bad an agreement with the Regent’s Canal Co. to take water for 
the purposes of condensing, but they bad not utilised that agreement, 
because as yet they had not got statutory powers over that part 
of their site on which they wished to erect the condensers. In the 
case of Victoria Station, he thonght that a special main would be 
required if the demand were large. If it were not laid by the 
Central Co it might be laid by the Westminster Co. They could 
use an existing main to within 150 yds. of the station. At present 
Victoria Station was supplied for lighting but not for power. 

Oross-examined by Mr. FITZGERALD: At present their station 
was a non-condensing one. He did zot know exactly how much 
hot water they would have to turn back into the canal. He would 
have to work it out. 


Be-examined: They could use their present plant without con- ' 


densing. He designed the general scheme of the station, and its 
capacity, except for peak purposes, was a long way from having 
been reached. | 

In reply to Lord ZovoH of Harringworth: It was generally 
desirable to have separate mains for lighting and power, because 
the power load was very often “jumpy,” and would affect the 
steadiness of the lighting. In the case of small motors it did 
not matter so much; as an illustration, he mentioned that the fans 
for ventilating the Houses of Parliament were worked from the 
same mains that supplied the electric light. 

Mr. FREDERICK JAMES WALKER, secretary and manager of the 
Central Co., was called to show that the object of the company in 
laying out the land on the Regent’s Canal was that it should form 
the nucleus of a very large station to supply in bulk. They had 
been refused power to supply in bulk, but they had always had the 
intention of coming to Parliament again. 

Tbis concluded the case for the promoters, and the Hon. J. D. 
FITZGERALD addressed the Committee on behalf of the Administra- 
tive Co. He said that the company was to all intente and purposes 
in the same position as another company which their Lord- 
ships heard about last session. They had heard of a Wood Lane 
station which had been erected by two companies for the supply of 
Kensington. Something of that kind might hsve been done in 
this case; but instead, the companies decided to form a separate 
company. Parliament bad said that the company should serve in 
the useful and humble capacity of supplying the peak load to the 
two companies. They had accepted the decision of Parliament, but 
now they wanted to be given a further status, and to have an area 
of their own. They proposed to supply in 8t. Pancras, and although 
St. Pancras was an industrial area, they did not proposs to supply 
any of the manufacturers there. He asked if it was likely that 


the company could ever get into the position which the Adminis- 
trative Оо. would be in. 


Mr, FaExMAN, K.O., on behalf of St. Pancras and Marylebone, 
said that those.local authorities were now equipped to supply their 
own districts. As to the proposed second main, he would not say 
anything about it. If their Lordships thought that it was a public 


necessity, it was for them to say so. He concluded by remarking 


that if the company were allowed to supply railway companies, it 
would mean that they would cut up streets for the purpose of lay- 
ing mains. | 

Mr. BLEnnERHasSSET?, K.O., for Westminster, then addressed the 
Committee on the question of purchase. It was a question which 
involved a great principle, and he asked their Lordships to give no 
decision upon it, bat to leave the matter where it was. The com- 
pany had accepted the purchase clause in their Act of 1899, and 
they had no right to ask that it should be struck out now. 

Mr. Moon, K.O., in reply, asked the Committee to consider the 
interests of the consumers in the districts under consideration. 

This concluded the case for the Central Co., and the Committee 
decided to defer their decision. (Further consideration of this 
echeme took place after the decision had been declared, and it is 
reported on page 843.) 


County of London Electric Supply Co.'s Bill. 


Ма. Маон, K.O., then opened the ocase for the County of London 
Co.’s Bill, and in doing so, said that he must congratalate their 
Lordships on having arrived at the last of the Bills. The Bill was 
different in some respects from the Bills which the Committce had 
had before them, inasmuch as it contained more of a domestic 
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character as regarded the company itse]f. The company also sought 
power to supply in bulk, but all their bulk powers were to be cutaide 
their ares. The company had two generating stations, one at Wands- 
worth and one in the City Road, at the north of Finsbury: By 
Clause 10 the Bill provided that the company should be able to 
increase the capacity of both of those stations, and that part of the 
Bill was unopposed. Another part which was unopposed was that 
relating to the keeping of one account for Holborn and Finsbury 
instead of two. Counsel went on to describe what the promoters 
proposed to do in the way of connecting up the two stations 
at City Road and Wandsworth. That was a very important matter 
for the company, for the connecting up of the two stations would 
mean thet great economy, and consequently lower charges, would 
result. There were some hours of the day when one station would 
suffice for the whole of the area, and, in fact, he believed that, for 
certain months of the year, something like four, one station 
would be sufficient. On the question of supply in bulk, the learned 
counsel said that at the present time the company bad as customers 
many of the lage railways companies, among them the Great 
Northern, the City and South London, the Great Northern and 
City, and the Great Western. They had had negotiations pending 
with tte London and Brighton Co. for a supply for part of their 
line, but when it was found that it was uncertain that the company 
could legally supply them the negotiations were broken off. In the 
same way they had had regotiations with the South London Tram- 
ways Co., and these also had come to nothing. It was absurd to 
exprct a company to take a supply for part of their line. The 
advantage of a traction load was well known to those who ran 
generating stations, as it enabled the cost of supply for other purposes 
to be reduced. The compsny proposed to add to their area 
Battersea, Lambeth, Southwark, City, Shoreditch and Hackney, and 
they sought power to sopply in bulk to any anthorised distributor 
in those districts, for use either within or without the area One 
other matter which the company had on the Bull was tbe erection of 
a generating station at Tottenbam for the purpose of still further 
increasing their output. It was proposed to build a station with a 
capacity of 70,000 kw. Counsel then dealt at greet length with the 
opposition of the Administrative Co. Не said that it would 
not be denied that the ideal conditions for the manufacturer were 
for him to be in a position to obtain a supply generated by those 
who could generate most cheaply, and distributed by those who could 
distribute most cheaply. That was what the County of London Oo. 
were offering to the manufacturer, for they did not allege that they 
could distribute more cheaply than the local authorities who had 
their own mains. : 

At the conclusion of learned Oounsel’s speech, Mr. Ram, K.C., 
asked the Committee if they would consider the quest.on of the 
locus of the L.C.C. before witnesses were called. 

After consideration, the Committee decided to allow the L.O.C. 
a limited Ic cus in respect only of streets and sewers 

Mr. Врлвкв, the chief engineer to the County of London Co. was 
then called. He said that when the company got the propored 
area it would make their total area 100 miles 1 qvare, in which ana 
there would be 2,956,000 pe^ple. The systems of generation at 
both of their stations were the same, so that there would be no 
difficulty in connecting the two. Referring to the site at Totten- 
bam, witness said that it was situated on the River Les. The 
station would be put up in 10,000 xw. sections, and would 
ultimately bave a capacity of 70,000 kw. There would be no 
difficulty in taking the connecting main through the City, but they 
had not in their Bill selected any special rcute. Being a trunk 


main, there would be little inconvenience from inspection. There 


was plenty of room for their mains in one of the footways of 
Blackfriars Bridge. Witness then put in а number of tables showing 
the number of boxes which would be required on the route of the 
proposed main; and alsoithe cost of transformation, &c. He estimated 
the total cost of generation at 76d. per unit. 


Wednesday, May 17th. 


Mr. SPARKS continued his evidence, and in reply to the CmarR- 
‘MAN, said that if the extended area were refused, it would still be of 
great importance to the company to have powers to supply 
authorised users, namely, the railway and tramway companies. 

C1oss-examined by Lord Roszgr CECIL, К.О. (for Camberwell): 
The company did not propose to alter the position of Oamberwell 
at all. 

In reply to the СнАтвмАН, Lord Ковквт explained that at the 
end of the 42 years provided by the Act, Camberwell, although 
there was a sub-station within the ares, would have nothing to 
‘purchase. His contention was that at the end of the period, 
Camberwell would be called upon to pay for a portion of the 
generating station at Wandsworth. To that hie clients objected. 
Camberwell understood at one time that there would be a generating 
station within their own area. 

Further cross-examined, Wirnxss eaid that the promoters pro- 
posed to supply an authorised undertaker in their Camberwell area 
for distribution in Lewishan. 

In reply to Mr. Luoyp, K C.: Their maximum price at present 
was 7d., but he had been advised by the company’s legal adviser 
that they had limited their power to charge to 24d. The maximum 
for the additional area was probably not more than 8d., and certainly 
not less than 6d. He had compared his maximum prices (in the 
Bill) with those of the Administrative Co. He disagreed with the 
way in which the Administrative Co. had set out their tables. If 
the tables were right, then the prices of the Administrative Co. were 
lower than those of his company. c 

Mr. Номовалтов LLOYD: You have no sliding scale? —No, we bave 
not. 

Do you propose to use your existing mains for the purpose of 
aupply under this Bill 7— Yes, specially for ourselves. 


F And those mains at present ате purchasable by the local authorities? 
— That is so. | 

Mr. Honoratus LLOrD suggested that the use of the mains would 
cause difficulty in regard to the purchase, but WrrRESS could not 
sgree; the mains would only be so used at present. They would 
be laying fresh mains ultimately. 

By Mr. Rica (for the Corporation of London): They had 
included the City in their additional ares, because they were pro- 
posing to lay their mains through the City. I¢ would have the 
option of taking a supply. 

Mr. зав: But why do you propose to lay your maios through 
the City? Why could you not go round ?— WrrNESS replied that it 
was the nearest way for the mains to go. 

Ia reply to further questions by counsel for the City, Wirazes 
said 91 the company might supply some of the tube railways in 
the City. 

Mr. Ride: What is there which this Bill will do for the City 
which Mr, Мете'в scheme will not do?—I don't know anything 
about Mr. Mers's scheme. | 

Mr. SrD RTT Ногглнр (for the Charing Oross Co.): The area 
which you propose to take is tome thing like Euclid's definition of a 
line, Length without breadth "?—1f 8 miles is without breadth. 
We shall supply the adjoining areas. ` 

Mr. HorrAND remarked that that would be at the expense of the 
existing companies. The company might be called a “ sucker " 
company.— Witness : We shall aid the existing companies. 

Mr. HoLLAN D: Then I will call you a “succour company,” and 
we are friends again. 

In reply to Counsel for Croydon, the WIrRESS said that he would 
bave no objection to making it perfectly clear that no mains should 
be laid in that borough. , 

Re-examined: He thought that it would be only fair for the 
company to be called upon to give a supply to authorised under- 
takers in those. areas through which their maine went. As to the 
connecting up of the two stations, Lord Oross’s Committee had 
recommended that such powers should be given to companies. If 
Battersea were excluded from the Bill, it would mean that the con- 
necting main would cost an additional £30,000. 

Mr. Моврнт, a director of the South London Tramway Оо, was 
called, and said that if the Bill were passed they would, providing 
that tbe prices were reasonable, take their supply for their tram- 
ways, when electrified, from the County of London Oo. 

Mr. Suaw then said that he did not propose to call any more 
witnesses. | 

Mr. HorrAND objected that he wished to see further witnesses, 
but the OBAIBMAN said that the opposition would have their oppor- 
tunity to reply. 

Sir RArPH LiTTLEB, K.O., then proceeded to address the Oom- 
mittee on behalf of the Corporation of London. He dealt with the 
congested state of the streets in the matter of mains as well as traffic, 
and asked the Committee to say that the promoters had no right 
further to increase that congestion and to add to the already large 
апо of companies who had powers to break up the streets of 
the Oity. 

Mr. Honoratus LLovp, on behalf of the Administrative Oo., con- 
tended that the Bill of the promoters was on a wrong base. What 
was wanted was a company with a comprehensive area. The Bill 
did not propose to meet the demand of the manufacturer. It was a 
Bill promoted to place in the hands of the middleman a supply of 
electricity at a low cost, the middlemen being practically the pro- 
moters of the Bill themselves. What they really wanted to do was 
to supply themselves so that they might give a cheap supply to the 
middleman, and there was no proposal to deal with the manu- 
facturer as the manufacturer ought to be dealt with. There was 
nothing in the Bill which would give the manufacturer right to call 
for a single unit of electricity. That was what would happen in the 
existing area of the company. In the proposed added ares, things 
would ba very little better, for then the manufacturer would only be 
able to demand a supply in accordance with the existing provisional 
orders. He admitted that the joining up of the stations was natarally 
a part of the development of the undertaking, bnt he objected to the 
proposed station at Tottenham. There they were to all intents 
and purposes a new company seeking new powers. Continuing, 
counsel said that it was evident that someone should have power 
to supply authorised undertakers within the company’s existing area ; 
and he was perfectly willing for that power to be given to the 
Administrative Oo. in competition. The advantage of giving the 
power toa new company was that there was по difficulty with 
regard to the question of purchase. ; 

Lord. RoseRT Своп, addressed the Committee on behalf. of a 
number of local authorities. Dealing with the case for Camberwell, 
he said that the prov. order of 1996 was consented to on the express 
terms that there should be a separate undertaking for Camberwell, 
and he contended that the company had really attempted to avoid 
the purchase clause, | 

Learned counsel called Mr. HaxwAnBD, the borough engineer to 
Battersea Council, who spoke as to the congestion of pipes, &c., in 


. the streets, and said his council objected very strongly to any 


further company having powers to open the streets. 

Mr. Taaa, the Town Clerk of Camberwell, was called on behalf 
of the opposition of that borough, aud during the course of his crose- 
examination 

Mr. Вагғоов BRowNm seid that the County of London Co. did 
not propose to use their enlarged sub-station at Camberwell for any 
other purpose than that of the supply of Camberwell. 

Mr. Укввү Knox, addressing the Committee on behalf of the 
South London E. S. Co. and the Borough of Southwark, remarked that 
it was difficult to understand why the company should be given the 
power they sought. If some extension of powers was necessary, it 
should be given to all the companies, and поё to one only. | 
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Mr. Sion Horramp, for the Charing Oross Co., said that the 
real object of the Bill was to get into the City. He regretted that 
Mr. Braithwaite bad not been put into the witness box, for Mr. 
Braithwaite was the Bismarck of the electric lighting world, and it 
was to help his City Co. that the Bill bad been promoted. The 
promoters could supply the City Co. with current, while the Charing 
Cross Có. could not compel them to give a supply. It was really a 
very great injustice. = 

Mr. Валгғоов Browns said that although he bad no right of 
reply on his learned friend's speech, be would like to гау that it 
was abturd to suppote that the purpose of the Bill was to buttress 
up the City Co. Dealing with the opposition of the local authori- 
ties in the cases where witnesses had been called, he raid that the 
position of Camberwell was perfectly clear, but there was not ore 
word in the provisional order for that place about a separate gene- 
rating station for the district. With regard to the City, it was only 
right that authorised undertakers there should have an opportunity 
of obtaining а supply in competition. 

At the conclusion of the learned Oounsel's speech, the Karl of 
CAMPERDOWN remarked that he would ask counsel to attend on the 
morrow, and he should be glad if, while the Committee were соп: 
eidering their decision, someone from the various companies could 
be in attendance to answer any questions of faot. 

. The room was then cleared, and the Committee commenced their 
sitting in private. | 
i Thursday, May 18th. 

The proceedings for this day appeared in our issue of last week 
on page 817. The report was inserted just as we went to press with 
the last sheets, so that our readers might be early acquainted with 
the Committee's decision. 

| Friday, May 19th. 

Harl Camperdown’s Committee considered the clauses of the 
County of L^ndon Bill. The decision of thé Committee the previous 
day caused the clauses giving the company powersto supply within 
the Ойу of London, the Metropolitan Borough of Hackney, 
Shoreditch, Southwark, Lambetb, and Batterses, and the Urban 
District of Tottenham to be witiadrawn, and left powers for the 
acquisition of certain lands in Camberwell, the erection of 
generating stations in Camberwell, and the abstraction of water 
from the Regent's Canal, &c. 

. Mr. Moon (for the company) said that Clause 24 of the Bill bad 
reference to the sanctioning of electric lines in Lambeth, and were 
put in in order to protect the interests of Lambeth. It would have 
made the payment of £100 per year to that Borough Council in 


perpetuity. 


Lord В. Скот, said that at present the lines were there by con- 


sent on the payment of a certain annual rent. 

Mr. Моон said that as Camberwell was objecting as well as 
Lambetb, he would withdraw the clause. 

It was agreed to insert a new clause, described as the stand-by 
clause, as follows:—“ Nothwithstanding anything in the Blectric 
Lighting Acts of 1882 and 1888, or in any of the Companies’ Acts, 
a person shall not be entitled to demand, or to continue to receive 
from the company, a supply of electricity for any premises having a 
separate tupply, unless he has agreed with the company to pay to 
them euch minimum annual sum as will give them a reasonable 
return on the capital expenditure, and will cover other standing 
charges incurred by them in order to meet the possible maximum 
demand for those premises. 
determined in default of agreement by arbitration under the Elec- 
tric Lighting Act, 1882." 

Mr. Moon pointed out that this was the clause which was con- 
tained in the Electric Supply Bill now before Parliament, and 
was being put into Electric Lighting Orders of the Board of 
Trade 


The CrnarBMaN asked if the clause were verbatim, because it was 
most desirable that the clause should be identical in both this Bill, 
and that of tbe North Metropolitan Company. 

Lord R. Саси, remarked that the wording of the clause proposed 
was better than that in the North Metropolitan Bill. 

The CBAIBMAN said the Committee would mention the matter in 
tŁeir report to the Lord Ohairman, and get the clause in the North 
Metropolitan Bill amended. | 

The followirg new Clause 16 was agreed to: The company may 
at any point or points within any area of the supply for tbe time 
being of the company supply electrical energy for tbe purpose of 
baulage or traction, and for lighting ‘vehicles or boats drawn by 
such haulage or traction of any compauy, body or person owning or 
working any railway, tramway, tramroad, or navigation 
situ&ted within or partly within such area of supply, and notwith- 
standing that such energy is to be used for such purpoees, in part 
outs ide such area of supply; provided that the company, body or 
person receiving such supply shall not use the electrical energy so 
supplied for other than the aforesaid purposes.” 

Mr. Moon also brought up the following new Olause 13 /: 
“ Provided that the lands in the Metropolitan Borough of Camber- 
well described in the Act shall be used only for the purposes 
connected with the supply of electricity within the Metropolitan 
Borough of-Camberwell.” He said that, although the promoters 
had agreed to that clause, they were not satisfied. It seemed to be 
impossible to come to any conclusion which would be reasonable to 
them, antl so they made the best of a bad job. 

The clause was agreéd to, and the Bill, as amended, was ordered 
to be reported to the House. | 


Central Electric Supply Co. Bill. 


Ма. Моон, K.O., who appeared for the promoters, said he would 
ike to know what really was the effect of the Committee’s decision 


The sum to be so paid shall be - 


as to this Bill. In tbe Bill they were asking for powers to supply 
authorised users—such as railways and canals—in St. Pancras and 
Marylebone, where the company had no area. They were also 
asking for similar powers in that part of Westminster which was 
supplied by the Westminster Co. and the St. James’ Oo., which oon- 
stituted the Central Blectric Co. He appr hended that in refer- 
ence to St. Pancras and Marylebone, the effect of the decision was 
that they would get no powers to supply authorised users in those 
two districts. 

The CHaAIBMAN: Because that would imply that you have an area 
in Bt. Pancras and Marylebone, whereas you have none. 

Mr. Moon said what occurred to him was that the position in 
that part of Westminster supplied by the two companies was 
different. | 

The CHAIBMAN: Is not the position that you have no area in 
Westminster but that you supply two companies who have areas in 
Westminster ? 

E Moon: I supply myself in Westminster, for I have an area 
there. 

The CHarnman: We do not desire to take anything away from 
you which you have. We were under the impression that you had 
no area, but were merely supplying two companies who had. | 

Mr. Moon said they supplied electricity to two companies who 
really constituted his company; but these two companies had not 
the powers which the Central Electric Oo. were asking for. 

The СнлївмАх: And you ask us to give additional powers to the 
two companies you supply. 

Mr. Moon: My son and daughter. 

Mr. FREZMAN: They are older than the parent. 

Mr. Moon: Then my grandfather and grandmother. All I want 
to know is whether your decision negatives that or not. | 
The CHAIBMAN said the object of the Committee was to leave 
things exactly as they were, and he understood that Mr. Moon 
asked them to give powers to the grandfather and grandmother, but 
under a different name. That, he thought, the Committee could 

not do. 

The Committee proceeded to deal ‘with the clauses in the Bill. 

Mr. BLENNERHASSET, on behalf of the Westminster Oorporation, 


asked tbat the Electric Lighting Acts of 1882 and 1889 should be 
incorporated in the Bill. 


The Снлтвмлх said the Committee had not given the company 
an area, and therefore the question of purchase did not come in. 
The company were in exactly the same position as by their Act of 
1899. 

Mr. BLENNERHASSET pointed out that by this Bill the company 
got powers to erect an electric generating station, and also to lay a 
second main, and there was nothing in the company’s Act of 1899 
which would refer to the present Bill. 

Mr. Моон said he would undertake that the generating station 
with respect to which they asked for powers should be in all respects 
subject to the same provisions as the generating station they had 
erected under the powers of 1899. 

After some diecussion, the clause brought forward by Mr. 
Blennerhasset was agreed to. 

Some discussion took place over Clause 12, which provided that 
the company should only make two trenches for supplying the Bt. 
James’ and Westminster Companies, and that 14 days’ notice of the 
proposed line of roate should be given to the local authorities, who 
should, with the consent of the Board of Trade, be able to lay down 
alternative routes if thought desirable. 

The clause was amended to allow of one month's notice instead 
of 14 days. | 

The Committee adjourned till Monday. 


The, Administrative County and Metropolitan Bills. 
Monday, May 22nd. 


On Monday Earl Camperdown’s Committee sat again to- 
further hear the cases of the Administrative County of London 
Bill and the Metropolitan Electric Supply Company’s Bill. 

The CHAIRMAN said they adjourned on Thursday for the 
promoters of the two Bills and the representatives of the exist- 
ing companies who were liable to purchase to consider whether 
they had any reasonable suggestions to make with regard to 
obviating the hardship which it was thought would be entailed 
upon the companieg who were liable to purchase. | 

Mr. FITZGERALD (for the Administrative London Company) 
said he would read the correspondence which had taken place 
and would then call attention to the alterations which the pro- 
moters proposed to make in the Bill in view of what had taken 

lace. 
d The CHAIRMAN said the Committee would like to know if 


' there was any joint suggestion to make. 


Mr. BALFOUR BROWNE, К.С. (who represented the existin 
electric lighting companies), said the companies had considere 
this matter very carefully. They entirely agreed that there 
would be a hardship, but tħey felt it could be obviated in no 
other way except by leaving out of the Administrative Bill the 
districts where companies liable to be purchased were already 
supplying. Therefore, there was no agreement come to 
between them at all. The suggestions which had been made 
by the Administrative Company, he ventured to say, were 
absolutely illusive. | н 

Мт. Вам, K.C., said with regard to the Metropolitan Electric 
Supply Company’s Bill, the difficulties had been overcome, for 
there was no opposition. In the Metropolitan Bill, so far as 
London was concerned, they did not propose to compete with 
the existing companies at all. In the Bill at first they did 
propose to supply in Kensington, for there were spocial reasong 
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why they wished to supply that district. Now, however, they 
pro to strike Kensington out of the Bill, saving so far as 
they would ask.to be allowed to lay pipes through Kensington. 
That would remove any question so far as the London propor- 
tion of the area was concerned. 

The CHAIRMAN: In the London portion of the area you ask 
to supply, is there no company excepting the Kensington Com- 
pany supplying? 

Mr. RAM said they proposed to supply in 5 and 
Marylebone and Kensington, and it was only in Kensington 
that there was another company. In Kensington there were 
three different companies, each serving a different portion; 
but the Metropolitan Company had now voluntarily struek out 
Kensington from the Bill. All they wanted was the right to 
lay mains through Kensington, so that they could supply in 
districts beyond Kensington. With regard to the area they 
had scheduled outside London, there were three or four small 
companies in different portions of a large district, and they did 
ask to be allowed to supply to them. There was no objection 
from those companies, who would be glad to take their supply 
from his company. The difficulty therefore, so far as they 
were concerned, with regard to companies liable to be pur- 
chased was now at an end. | 

Mr. FITZGERALD said that so far as the small companies out- 
side London were concerned, the Administrative Company were 
in exactly the same position as the Metropolitan Company. In 
fact, he thought those small companies were in a better position, 
because they were controlled by Edmundson’s Electricity Cor- 
poration. He referred to places like Twickenham, Teddington, 
Isleworth, and so on. But to come to the substantial 
question before them, he might say that immediately after 
the Committee’s decision was given on receiving notice 
from the agents of the existing companies, stating that 
ei were meeting in one of the Committee rooms, 
and were prepared to consider any proposals which the pro- 
moters might have to make, the promoters replied, pointing 
out that their amended Clause 48 had not yet been considered 
by the Committee; and in ffaming those amendments they had 
had regard to the representations as to the hardships to the 
existing companies which were liable to purchase. They felt 
that the amendments were wide enough to cover the purchase 
question, but that to meet any possible diffieulty they were 
prepared to put in another section, viz., Sub-section 484, under 
which it would be possible for the Board of Trade to impose 
on the company such terms and conditions that the Board 
might think necessary for the protection of the distributors. 
Further, the promoters said that they would be pleased to hear 
any suggestions the companies might like to make. To this 
the following reply was received :—“ We thank you for your 
letter making the proposal to obviate the hardships which the 
passing of your Bill would inflict on the existing companies 
whose undertakings are subject to purchase by the local autho- 
rities. We regret that we cannot regard this proposal as likely 
to obviate the hardship. The position has been very carefully 
considered by our clients, and we are unable to suggest a prac- 
tical method for remedying the hardship so long as the areas of 
the companies subject to purchase are retained in the Bill." 
He proposed now to call the attention of the Committee to the 
effect of the promoters’ proposals, taken as a whole, which 
they thought would enable the Board of Trade to deal effec- 
tively with.the hardship which the Committee anticipated 
might take place. The amended clause, 48, was as follows:— 
-“ The powers of the company for the supply of energy shall be 
subject to the following provisions: (1) Energy shall be supplied 
under this Act only (a) for supply to authorised undertakers, 
and (b) for providing power to any person. (2) The energy 
supplied to authorised undertakers may he used by them for 
lighting or other purposes, and the energy supplied fo any 
person for power may be used by such person for lighting any 
premises on any part of which the power is utilised; but save 
as aforesaid the company shall not supply energy for lighting 
purposes. Provided that where energy is supplied to any person 
for power within the area of supply of any authorised distribu- 
tors. the energy used by such person for such lighting purposes 
shall not in any year, except with the consent in writing of the 
authorised distributors, exceed 20 per cent. of the total amount 
of energy supplied to such person; and save as aforesaid the 
company shall not supply energy for lighting purposes. (3) 
Energy shall not be supplied under this Act by the company 
(except to authorised undertakers or to €he proprietors or trus- 
tees of any railway, tramway, or waterworks, or of any dock, 
canal, or navigation lawfully entitled to use energy, or to any 
Government department) in any area being at the passing of 
this Act the area of supply of any authorised distributors, except 
with the consent of those distributors, but that consent shall 
not be unreasonably withheld. If any question arises whether 
that consent is unreasonably withheld, that question shall be 
determined by the Board of Trade. The consent shall be 
deemed to be unreasonably withheld if the authorised distribu- 
tors are not willing and in a pogition to give the requisite 
supply upon reasonable terms and within a reasonable time; 
and in considering what are reasonable terms and what is a 
reasonable time the Board of Trade shall have regard to all 
the circumstances of the case, including, amongst other things. 
the terms upon which and the time within which the company 
are willing and in a position to give the supply, and (if such be 
the case) that the undertaking of the authorised distributor is 
liable to be purchased under the principal Acts. (4) If at any 
time after the passing of this Act any local authority, company, 
or person become authorised distributors in any area within 
the area of supply under this Act, the company shall be subject 
to any provision which may be made by the Act or Provisional 


t 


Order under which the distributors become authorised as to the 
taking over of any supply then given by the company for use 
exclusively within the area of supply of the distributors, or 
otherwise, as to the powers of the company to supply within 
that area, and such provisions may be made in any such Pro- 
visional Order under the prineipal Acts." This clause, in the 
first place, made it plain beyond any doubt that the Board of 
Trade were to consider all the circumstances of the case; and, 
secondly, it pointed out that one of the circumstances of the 
ease to be considered by the Board of Trade was that the 
undertaking of the authorised distributor was liable to be 
purehased under the principal Acts. 

The CHAIRMAN said he would like to know why the clause 
read “including, amongst other things, the terms upon which 
and the time within which the company are willing, etc." 
Supposing they put it, “including, amongst other things, that 
ihe undertaking of the distributor is liable to be purchased, 
etc." Would it make any difference with regard to the Board 
of Trade? 

Mr. FITZGERALD said he did not think the order made any 
difference. If they pointed out certain things which were to 
be considered, it amounted to a direction that they were to 
consider these particular things. 

The CHAIRMAN: And the effect of terms coming first would 
not mean that they were to consider terms before they con- 
sidered that the undertaking was purchaseable? 

Mr. FITZGERALD: Where there are three things to consider 
it does not matter which comes first. 

The CHAIRMAN : I only wanted to make that safe. 

Mr. FITZGERALD said he would now call attention to the new 
clause, 484. That clause considered with the clause he had 
already made had a most material bearing on the matter which 
was in the minds of the Committee. The clause read as 
follows :— 

% NRW CLAUSE, 484. 

“The following provisions shall apply and have effect in re- 
lation to the supply of energy by the company under the provi- 
sions of this Act within the area of any authorised distributor 
where the consent of such distributor has been withheld :— 

“ (1) Where the consent of any such distributor in such area 
has been refused, the company in making application to the 
Board of Trade to determine whether such consent has been 
unreasonably withheld shall deposit with the Board of Trade a 
statement of prices proposed to be charged by the company in 
respect of such supply throughout such area not exceeding the 
prices stated in the second schedule to this Act. 

* (2) In dispensing with any consent under the section of this 
Act whereof the marginal note is * Conditions affecting Supply,' 
ihe Board of Trade may, if they think fit, impose upon the 
company such terms and conditions as the Board may think fit 
and necessary for the protection of such distributor, and for 
affording a supply of energy under this Act throughout such area, 
and such terms and.conditions may at any time be enforced 
by such distributor in any court of competent jurisdiction. 

“ (8) The company shall not, after commencing to supply 
energy within such area, increase the prices in such statement 
without the consent of the Board of Trade, which consent the 
Board of Trade are hereby empowered to give. 

* (4) Where the Board of Trade have dispensed with the con- 
sent of such distributor under the section of this Act whereof 
the marginal note is ‘Conditions affecting Supply,’ the com- 
pany shall, in respect of the supply of energy for providing 
power to any person within such area, be subject to the same 
obligations to afford a supply of energy as the authorised 
distributors therein. 

“ (5) The Beard of Trade may, if they think fit, in any case 
where they have so dispensed with the consent of an authorised 
distributor require the company to lay within a period pre- 
scribed by the Board suitable and sufficient distributing mains 
in such streets within the area of such distributor as they 
think reasonable for affording a supply of energy to persons for 
power within such area.” | 
It would be seen that Sub-section 2 was of the widest character. 
It did not limit the Board of Trade in any way. They could 
impose whatever terms and conditions they thought were 
proper and suitable, having regard to the special circumstances 
of the particular clause. Sub-section 8 met the point which 
was suggested in the course of the case that the company 
might by naming a low price get into an area, and when once 
they got into the area increase the price. Sub-section 4 again 
met the pons that was made over and over again in the course 
of the discussion that they could come in and be under 
different obligations with regard to giving a supply of power 
than the authorised distributors. he total result of the 
amendments was that the Board of Trade had the widest pos- 
sible power to deal with the circumstances of each particular 
case, and they were specially called upon to consider the case 
of the company whose undertaking was purchaseable by the 
local authority at the expiration of forty-two years. Of course 
it might be said that it left the matter in the hands of the 
Board of Trade, and so it did; but what they had to consider 
was the difficulty of putting in specific provisions saying what 
the Board of Trade were to do. 

The CHAIRMAN said there were two ways of doing it. Either 
it might be left to the Board of Trade to deal with, or it 
might be dealt with in the Bill. 

Mr. FITZGERALD said the point was that it was difficult to 
make specific conditions which would be applicable to each 
particular case, because the clause would be of general applica- 
tion. Supposing the promoters offered to supp yina district 
at lid. a unit, the existing company might say, “ Having 
regard to the fact that we are purchaseable, we are not in a 


ё . | | | . 
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position to supply at so low a rate, and you ought to give us а 
eupply in bulk at а lower rate which would enable us to supply 
at the same rate as you, and therefore compete with you on 
equal terms." That was a proposition which the promoters 
would have no hesitation in agreeing to, but if they were to 
propose a specifio clause dealing with that, a difficulty might 
arise, for another company might say they had no provision of 
the kind. | 

The CHAIRMAN said that because one company might be 
willing to accept it and another company might not was no 
reason why the clause should not be inserted. 

Mr. FITZGERALD said that what he had in his mind was that 
the companies who did not want to accept would say that they 
had no protection at all. It would be quite open to the Board 
of Trade to lay such a condition on the promoters. n 

The CHAIRMAN said this might meet the authorised distri- 
butor, but might not meet the case of the private manufacturer 
in the industrial area. 

Mr. FITZGERALD said it would be competent for the Board of 
Trade to say, “If you are going to supply the manufacturer 
direct, you must put the authorised distributor in the position 
to supply the manufacturer at the same price.“ 

The CHAIRMAN remarked that it was a cumbrous way of 
doing it. | | | 

Mr. FITZGERALD said he did not think so. It would give the 
manufacturer two persons to whom he could apply for a supply 
at low prices, and there would be a competition in facilities. 
Unless the matter was left to the Board of Trade he foresaw 
the greatest difficulty in putting in a specific clause. There 
were a number of circumstances to be considered in éach parti- 
cular case. The Board of Trade would have to consider what 
was the load factor, the amount to be taken, and so on. The 
promoters thought their suggestion was the best way to deal 
with the hardship; but if the companies would make any sug- 
gestions they would be quite willing to consider them. Coming 
back to the Bill itself, he would point out that in the industrial 
area there were only four companies, and only 10 per cent. of 
their business was for power, so that with regard to the bulk 
of their business there was no competition at all. | 

Mr. Ram, K.C., said the existing companies considered it 
utterly unsatisfactory to leave the matter to the Board of Trade. 

Mr. WALLACPE, K.C., said his clients asked for the rejection 
of the Bill. | 

Mr. Freeman, K.C., said he was appearing for the local 
authorities, and he would like to know his position. 

The CHAIRMAN: If you are not purchaseable, I do not think 
you come in. 

Mr. BALFOUR BROWNE, in reply to the Chairman, said he 
would add nothing to what Mr. Ram had said. 

The CHAIRMAN said that, so far as this point of the hardship 
to the companies was concerned, the Committee had decided 
that when they came to the clauses they would insert a clause 
in principle such as Mr. Fitzgerald had indicated. The Com- 
mittee had decided that the two Bills might now proceed ; and 
with regard to area, they had decided to give to the Adminis- 
trative County of London Company an area which was known 
as the industrial area on the north of the Thames, and also 
the non-industrial area on the south of the Thames. To the 
Metropolitan Electric Supply Company they would give the 
non-industrial area north of the Thames, which was practically 
what they asked for. The point where some difficulty might 
arise was with regard to the Administrative County's generat- 
ing station at Fulham, but he apprehended that it would be 
possible to supply an area on the south side of the Thames from 
Fulham. ; 

Mr. BALFOUR BROWNE said that he took it that the little 

rtion of Stoke Newington which had been given to the North 

etropolitan Electric Supply Company ‘would be excluded 
from the Administrative County’s Bill. 

The CHAIRMAN: Yes. | | 

Mr. BROWNE said that after the decision the existing com- 
panies would take no part in the discussion on clauses, as they 

felt it might affect their position in the other House. 


(To be continued. ) 


Metropolitan Pneumatie Dispatch Co.'s Bill. 
Tuesday, May 16th. | 


A BELECT Committee of the House of Commons, under the chairman- 
ship of Sir Aubrey Fletaher, commenced the hearing of this Bill. Mr. 
ur Browne, K.O., and the Hon. F. D. Fitzgerald, K.O., appeared 
for the promoters, and there were a large number of petitioners 
against the Bill, represented by counsel, including several of the 
electric lighting companies, the Metropolitan Borough Councils, 
railway companies aud others. 
Mr. Вагғосв Brownz, K.C., in opening the case, said the 
promoters sought to obtain power to establish a system within the 
administrative county of London for the pneumatic transmission of 
parcels, goods, and messages, to be worked by electricity, for which 
purpose they were asking powers to erect generating stations, The 
scheme was to lay down 95 miles of double 12.in. tubes. There 
would be 172 stations all over London, and the system 
they proposed to use was that known as the Batchelor “ system 
which had been in very successful existence in the United States 
for the last 12 years. It was protected as a system by 11 separate 
patents, all of which the company had purchased for the purposes of 
the scheme. Where it was carried out it was operated by electrical 
power, which was generated in the generating station. The 


electricity was conveyed by means of wires and conduits to various 
motors, which would operate the air compressors which would send 
the parcels through the tube in a carrier or shell. In order to carry out 
а great scheme like this it was necessary that there should be a large 
number of substantial people behind it. He was glad to say that 
the Bill was being promoted by a strong group of financiers, and 
he did not think there would Ъз any question of the finance of the 
scheme. The amount of money involved in carrying it out was 
very large, but when hé mentioned names of some of those who were 


supporting it, he did not think the Committee would have any 


doubt that the money could be оо, Among those 
promoting the scheme were Messers. clay, Bevan & Co., the 
bankers, Mr. Blaine, Chairman of the Standard Bank of South 
Africa, Messrs. Crompton, Mesra. A. Саулет & Oo., bankers, 
Messrs. Smith's and the Union Bank of London, Mr. Parr, 
of Parr’s Bank, Messrs. F. Hath & Co, Mr. R. G. Martin, 
M.P., Mr. J. Pierpont Morgan, and a great number of others. 
If the scheme were entrusted to those capable hands, the 
Committee need have no fear but that it would be carried out. 
The capital of the company would be 4 millions. There were а 
great many protective clauses in the Bill—one for the Postmaster- 
General as to the routes of the tubes in the various streets, and 
another giving the local authorities under certain conditions the 
power to approve or disapprove of the routes, as the case might be. 
In the schedule of the Bill maximum charges were laid down. 
There was to be one charge for the collection, transmission and 
delivery of parcels or messages in the tube ares, which was practic- 
ally that of the Administrative County of London. Wherever the 
parcel was to be sent beyond the tube area, there was to be a totally, 
different charge. All the stations would be laid out во that there 
would only bà a half mile between each, so that messengers would 
not have to go more than a quarter of а mile. They proposed first 
to erect a great generating station for the power that was necessary 
to compress the air and to drive the motors, and it was calcu- 
lated that they would require in the course of the year at least 
10,000 RH. ., or 30 millions of Board of Trade units. That 
was required at all the stations for operating the air com- 
pressors because, without the compression of air the parcels 
would not go through the tube. The rate of transmission 
through the tube was to be very rapid. They calculated that on the 
average the rate would be certainly 30 miles an hour, at which the 
shell containing the parcels or messages would pass from one place 
to another; if necessary that rate could be accelerated to 40, 45 or 
50 miles per hour. The tubes were 12 in. in outside diameter, and 
were constructed so as to turn very sharp corners. The inside 
measurement of the tubes would be 104 in. He would like the 
Committee to go over to Fulbam if possible one day, where the 


_ system was actually in work on an experimental scale. Over-all, 


the enlarged end of the tabe would be 17 in. The two tubes would 
be laid side by side with 18 in. bstween centres, and it would require 
a trench of 35 in. ín which to lay the tubes and their electric connec- 
tions. There was ап ingenioustime lock arrangement which obviated 
the risk of any carrier getting blocked in the tube, or any collision 
occurring, and the operatiun was done во quickly, and the rate of 
speed so high that the delay was infinitesimal—four or five seconds 
only being required between each carrier. To force the carrier 
through the tube they required an initial pressure of 10 lb. to 
the sq. in, but the tubes would bear 25 lb. to the sq. in. Fragile 
gcods, such as eggs and provisions, could be carried, as 
there was no oscillation. The carrier would be placed in the 
tube by a mechanical c:ntrivance, and would then be transmitted 
‘by the compressed air. Each carrier was labelled with a disk, 
which disk came into contact with two electrical needles at any 
particular station, and by having a different sized disk for each 
s ation an ingenious selec'ive:system was arrived at. The working 
expenses of the company, it was estimated, would amount to 
£192,673 per annum. The tubes would cost £1,057,350, and an 
extra £1,201 had been included for excavation, owing to the work 
baviog to be done in a particular way to avoid breaking up the 
streets. The cost cf the electrical apparatus would be £105,000 ; 
the plant at the station £805,580, and of the carriers £48,000, The 
total annual revenue, including parcels, newspaper delivery, and 
Post Office business was estimated at £935,912, which wonld bs 
sufficient to pay 11:7 per cent. interest on the capital. OCalculating 
the revenue without the Post Office business, the profits would be 
sufficient to pay 8'9 per cent. An attempt had been made in the 
House of Commons to put the Bill back pending the report of the 
Traffic Commission, but the chairman of that Commission had said 
that he saw no resson for that, as tho scheme was not one affecting 
the traffic problem. 

Mr. V. О. BATOHELOR, chief engineer fo the Batchelor Pneumatic 
Tube Co, of Philadelphia and New York, replying to Mr. Frrz- 
GERALD, said he was the inventor of the system which was in use in 
one or two cities in America. Witness then explained the system 
in detail, and said it was quite a success in America. | 

In cross-examination by Mr. Роттоск, K.O., for the London 
County Council, Witness said that the largest system yet in 
operation in America was only about 4 miles long, with two or 


_ three stations. Although the system proposed in this Bill 


was much larger, the new methods of operating it made it even 
more simple to work than was the American system. The 
power was transmitted to each station, and transferred by 
each compressor to the next station, and a system of relays was 
made use of. The electric cables would be laid with the tubes, and 
manholes would be put in every 350 feet. A great deal of 
canvassing had been done to see what was the probable number of 


` parcels, &., the company would have to deal with, and it was upon 


those reports that their estimate of receipte had been made. The 
carriers would be despatched every 10 seconds, and as the rate of 
transmission would be uniform there would be no risk of collision. 
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Wednesday, May 17th. 


Sir RarPH LrrTLEB, K.O., read, on behalf of the City Corporation, 
& letter from tbe Postmaster-General in which it was stated that he 
thought the Bill ought to be suspended pending the report of the 
Royal Commission on London Traffic, and that he should oppose 
the Bill on third reading. 

Mr. BATOHELOR gave further evidence as to the laying of mains 
and also as to the congestion which would be caused by 93,500 boys 
on tricycles delivering parcels. He felt that any such inoonvenienoe 
would be outweighed by the great relief to the streets by the direct 
conveyance of parcels to the centres and thus doing away with 
delivery vans. 

In re-examination, WiTNEkssS said that the longest run on the 
carrier without rehandling in New York was about six miles. 

Questioned by Members of the Committee, Wrrnuss said there 
had been no attempt to lay down any of these tubes for commercial 
purposes since 1898. In New York there was only one local 
1 to deal with as to the route of the pipes, and there was no 

ction. 

Mr. Ералв Сонкн, a director of Harrod’s Stores, and one of the 
promoters of the Bill, said that Harrod's dealt with 8,000,000 parcels 
in a year, and he had calculated that it would be a considerable 
saving to the Btores if they could use the pneumatic system as pro- 

. Farther, ıt would be a great advantage to have a continuous 
despatch and delivery. | 

By Mr. Porroc& (for the London County Council): Originally 
the Postmaster-General gave great encoursgement to the scheme, 
but after the second reading of the Bill, this had suddenly changed 
$oantagonism, and things had been done which had hitherto not 

been considered to be Parliamentary. . 

Mr. PorLocx said that after such a remark be could not continue 
his questions. If any charge was to be made against the Post- 
master- General, someone from that department had better be called. 

The ORAIRMAN said he thought Mr. Pollock had better allow the 
matter to drop. 


Replying to further questions, Wrrurss said he did not think it 


was absolutely necessary for the company to erecta generating 
station of their own, but he did not wish to be at the mercy of the 
electric lighting companies or loca] authorities, They proposed to 
use the streets without any payment to the local authorities, but, of 
course, the system would be for the benefit of the shopkeepers in 
= streets, and the stations of the company would be rated and 

x LJ 

In re-examination by Mr. Lz Bruton, WrrNxss said he had not 
anticipated that the Post Office would necessarily be a customer, 
but they would be prepared to deal with the Post Office. 

The OHArBMAN said it was right for him to warn the promoters 


when they put their engineers into the box that the Committee 


would require some very strong explanation defining the streets it 
was pro to break up. He had sat in those rooms for 25 years, 
and he did not ever recollect gas, water, or electric lighting Bills 
where such carie blanche was given to any company as was asked 
for in this one, Some definition of the route must be given. 

Mr. Le BRETON said they were following the elec ric power Bills 
exactly. There was more similarity between their scheme and 
electric power schemes than any other schemes. 

Sir R. Ілттгив, K.O., said the routes to be taken by electric 
power companies were shown in every Power Bill, 

Mr. R. Вовввтрев, managing director of Harrod’s Stores, also 
gave evidence in favour of the scheme, and said that if the Post 
Office saw its way to take up the scheme they would get their letters 
and parcels quicker. | 

Bir В. LrrTLEB proceeded to cross-examine with reference to the 
delivery of the Metropolitan District Railway, and suggested that 
he should give a fair trial to that company. 

The ORHAIRMAN: Had you not better enter into your negotiations 
outside the room? . 

Mr. Por Lock, K.O.: Are you aware that there are no fewer than 
58 local authorities and undertakers who have power to break up the 
streets of London? 

Witness: Then one more or less won't matter. 

Mr. Frank WHITELEY, director of Wm. Whiteley, Ltd., said his 
company delivered 3,000,000 parcels in the course of the year. 
50 to 60 per cent. of these parcels could go throuzh the tubes. 

Other evidence of а simflar character was called. 


Thursday, May 18th. 


The Hon. J. D. FITZGERALD, replying to a question by the 
Chairman, said that when the promoters considered the ques- 
tion of the taking up of the streets it was thought that it would 
be best to have that particular form of clause which had been 
drawn up for the Power Bills then under consideration. The 
9 enabled the local authority to object to a particular 
route. 

Sir JOHN WoLrB BARRX was called in support of the pro- 
moters’ case. He said that if the cut and cover method of 
construction were adopted there would be little interference 
with the street traffic. In the case of Westminster and the 
City, arrangements had been come to as to the hours during 
which the work should be carried on. The Stepney authorities 
had agreed to & route, and out of the twenty-nine metropolitan 
authorities only seven were, it would be observed, appearing 
against the Bill. Witness said that there would be no trouble 
in “getting across railways,” as the tubes “could be laid in 
any position.” 

The Committee adjourned at an early hour, in order to pay 
& visit of inspection to the experimental line which has been 
laid down at Fulham, the CHAIRMAN remarking that they 
would wish to have the company of an engineer representing 
the local authorities. It was arranged that Mr. Maurice Fits- 


maurice, the engineer to the L.C.C., should accompany the 
Committee, as well as the engineer to the promoters. 


Friday, May 19th. 


Mr. A. E. STEWART was called on behalf of the promoters. 
He put the total cost of a double line of tubes 95 miles in 
length, and having 172 stations, at £2,808,659. In reply to Mr. 
HONORATUS LLOXxD, K.C., the witness would not admit that 
the tubes could not be used for fast and slow traffic. He 
further stated that although the question of giving the large 
stores private stations had been discussed, no definite promise 
lof such stations had been made. Cross-examined by Mr. 
'CLEESE (for Fulham and Shoreditch), Mr. STEWART said that 
it was proposed to despatch 600 “carriers” per hour. He 
admitted that with three men at a station, that would mean 
that each man would have to fill 200 carriers an hour. He 
thought that that would be quite possible, but said that it must 
be remembered that the traffic at all the stations would not 
“necessitate the despatch of 600 carriers an hour. 
| Re-examined by Mr. BALFOUR BROWNE, K.C.: The figures 
with regard to the 600 carriers were merely put in to show the 
maximum capacity of a single 12 in. tube. London, he said, 
was the place of all places where such a system as that pro- 
posed should be installed. It would be even more valuable in 
London than in New York. р 


Monday, Мау 22nd. 


Ou Monday, Mr. STEWART, replying to various questions by 
members of the Committee, said that a single tube would be 
capable of dealing with 144,000 copies of & four-page newspaper 
in half an hour, calculating 820 copies of the paper in each 
carrier. The witness thought that it would be quite possible 
io deal with the number of carriers which would be necessary. 

Col. CROMPTON, Managing Director of Crompton & Co., was 
then oalled, and spoke to having been to America for the pur- 
pose of studying the question of pneumatic dispatch. He had 
inspected the Batcheior system at New York, Boston, and 
Philadelphia, and considered that it was quite suitable for 
London. When he saw the tubes they showed no signs of wear 
and were highly polished by the continuous passage of the 
carriers through them. He had been told by the postal autho- 
rities in New York that the tubes were absolutely reliable and 
safe, and that there had never been any damage caused to 
parcels or letters. There, was some damage done to a few 
letters when the tubes were first used at Philadelphia, but it 
was due to one of the carriers coming open in transit, a thing 
which could not occur in the present type of carrier. When he 
was in New York the postal authorities showed him how the 
tube worked by sending a marked card to a certain point out- 
side the city and back. The rate of travelling, including the 
time occupied by the taking out pf the card, marking it, and 
dispatching it back to the point from which it was sent, was 
thirty miles an hour. He saw no engineering difficulties what- 
ever in the scheme as proposed by the promoters, and he 
agreed with what the previous witnesses had said with regard 
to the amount of power required. As to the question of capa- 
city, he could not see any difficulty at all: it was merely a 
question of having a sufficient number of carriers for the tubes. 
He had not gone into the details of the newspaper traffic, but 
he considered that it could easily be dealt with if there were a 
sufficient number of tubes leading out of the newspaper district. 
A four-way station could despatch 2,400 carriers in an hour. 
He thought that the percentage of carts which the introduction 
of the tubes would remove from the streets would be between 
16 and 17 per cent. Witness put in the following tables show- 
ing the estimates of the cost of power if purchased from local 
authorities and if generated by the promoters themselves :— 


TABULAR STATEMENT SHOWING COMPARATIVE COST OF POWER. 


1, If purchased from Local Authorities at the proposed rate of 0°75 of a 
ппу less a rebate of 1/100th of penny for each 1 per cent. that the load 
tor exceeds 60 per cent. At average load factor of 62 per oent. this 

equals 0'63 of a penny. 


81,973,489 B. T. U. at 0°63d. ee еі LJ * aé 6 сё ee £82,091 

‚ Estimated repairs on distribution plant sè i m P T 4,500 
Depreciation on ducts, conduite, and manholes at 2} per cent., £2,100; 
Depreciation on power cables at 4 per cent., £4,200; Depreciation on 

telephone cables at 5 per cent., £768 85 © T 2 ee 7,062 


Total annual cost of power if purchased Бе de . .. £98,658 


2. Cost of Power if generated on the proposed Wood Lane, Shepherd's Bush, 
"9 site by the Company it.elf. 


Fuel, being 74,500 tons of Nottinghamshire Nuts at 11s. 6d. per ton £49,837 
Petty Stores ee ee eo 2 ee oe ee oe oe ee 2,000 
Wages and superintendence oe oe oe ee ee oe oe 4,60) 
Repairs to generating plant (estimated) .. si T T T es 4,500 
Repairs to distribution plant as above. * oe - . 4,900 
Depreciation on buildings, tanks, and similar works .. i EC 450 
Depreciation on generating machinery generally at 10 per cent. 10,800 
Depreciation on distributing machinery as detailed above .. ee КР 1,062 

£76,149 


Witness said that the latter table was based on his own esti- 
mate; he had checked the figures of the first table. Con- 
tinuing, witness said that when in New York he was informed 
that the tubes had been repaired only two or three times in the 
course of the nine years during which they had been in 
existence. 

Sir RALPH LITTLER, K.C., cross-examined witness on behalf 
of the City and of the Metropolitan District Railway. Witness 
said that he had seen many of the openings in the City streets, 
and he did not think that the streets of the City were any more 
erowded with pipes than the streets in the West End. 

Cross-examined by the Hon. EvAN CHARTERIS on the tables 
which he had put in, witness said that the number of units 
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required by the motors would not be so great as had first been 
thought. The figure of 81,000,600 units was a mistake. They 
would buy only 28,000,000 units if they took their supply from a 
local authority. ~ 

Mr. CHARTERIS explained іо the Committee that the point 
was that if the company took their current from a local autho- 
rity or & company they would only have to pay for what they 
used; whereas if they generated their own current, it would 
mean that they would have to generate a larger number of 
units than was actually required, so as to allow for wastage. 
It would bring the cost of generating at Wood Lane down to 
£66,000. 

In reply to Mr. CLEESE, witness said that he was in America 
for two months; he knew that only twenty-seven miles of tubo 
had been laid in America. Mr. Cleese put it to witness that 
if his scheme were a success, the taking off the streets of the 
carts, with the accompanying drivers and boys, would mean 
a great dislocation of the labour market in London. 

itness would not admit this: he thought they would employ 
as Many ав were thrown out of employment. i 

Witness having been re-examined, the CHAIRMAN asked if th 
promoters had ever thought of experimenting on a smaller 
scale. 

Col. CROMPTON replied that the system would not be of any 
practical utility unless it was constructed on the scale 
proposed. 

Tuesday, May 23rd. 


Evidence was given in support of the scheme by local authorities 
and others, including Mr. Basil Ellis (John Aird & Sons), who spoke 
as to the engineering construction. 


The L.C.C. Tramway Bill. 
Thursday, May 18th. 


THIS Bill came before Mr. Kearley's Committee of the House 
of Commons. Counsel for the promoters were Mr. Erskine 
Pollock, K.C.; Mr. Moon, K.C.; and Mr. Du Cane. 

In opening the case, Mr. ERSKINE POLLOCK said at the pre- 
sent time there were 115 miles of tramways laid down, of 
which the L.C.C. owned 70 miles. All the tramways in this 
Bill were proposed to be worked by electricity on the conduit 
system. Tramway No. 1 was a line one mile four chains in 
lengtH. It started from the terminus of the existing tramway 
in Westminster Bridge Road, and passed across the Bridge, 
and thence along the Embankment, terminating in the, subway 
at Waterloo Bridge. The object of that tramway was to con- 
nect the northern and the southern systems. The tramway 
which it would join in the subway had already been sanctioned. 
Westminster Bridge had a width of 54 ft. 4 in., and was there- 
fore & very wide road for two lines of tramways. Where the 
line turned round on to the Embankment, just opposite the 
St. Stephen’s Club, the road had a width of 94 ft. The Em- 
bankment itself for most of its length had a width of roadway, 
apart from footpaths, of 64 ft., which was a very wide road 
indeed. When the tramway reached Waterloo Bridge it would 
turn into the subway, and a slight deviation had been found 
5 Tramway No. IA was a very short bit, a bit con- 
necting No. 1 with the tramways on the Albert Embankment. 
Here a widening of the roadway would be necessary, and for 
this purpose the authorities of St. Thomas's Hospital had 
agreed to sell them a small strip of land. Tramway No. 2 was 
a proposed line over Blackfriars Bridge. Blackfriars Bridge 
Road had a width of from 54 ft. 7 in. to 54 ft. 1 in., while the 
Bridge itself was 40 ft. 2 in. wide between the curbs. Starting 
from the existing tramway terminus, the line would cross the 
Bridge and turn down along the Embankment, terminating 
with a junction with the other proposed tramway on the Em- 
bankment. Where the tramway went along the Embankment 
there would be a width of 25 ft. on each side of the lines. 
Tramway No. 2А was merely a short loop to allow the trams 
coming out of the subway at Waterloo Bridge to turn east- 
wardly on to the Embankment. The first two tramways would 


cost £53,200, and the second two £52,700. Counsel then went 


into the history of the various schemes for getting the tramways 
over the bridges, and stated that as early as 1892 a Bill to 
authorise a horse tramway to be run by the L.C.C. over West- 
minster Bridge and along Whitehall as far as the Horse Guards 
Avenue was passed by a Committee of the House of Commons, 
although it was rejected by the House of Lords. Ten years 
later the subway scheme and the scheme for a tramway along 
the Embankment which should not cross the Bridge came 
before Mr. Hobhouse’s Committee of the House of Commons. 
Dealing with the question of the opposition, Counsel remarked 
that there were certain “frontagers’’ along the Embankment 
who were opposing the Bill, but out of 179 there were only 
twenty-five or thirty who were really frontagers in the correct 
sense of the word. 

At the conclusion of the learned Counsel’s opening, the 
CHAIRMAN of the Committee said that the Committee would 
consult with the Home Secretary for the purpose of arranging 
for the attendance of a representative of the Home Office to 
give evidence as to the alleged obstruction which the trams 
would cause on the Embankment. 

Mr. MAURICE FITZMAURICE, Engineer-in-Chief to the London 
County Council, was the first witness called. He corroborated the 
figures given in Counsel’s opening statement. In the case of 

estminster Bridge there would be 10 ft. between the two pairs 
of rails; allowing for the overhanging of the cars, there would 
be 8 ft. between two passing cars. He did not put that forward 
as an advantage; it was the best way to lay the lines. There 
would be 17 ft. 2 in. on each side of the outer rail. 


In reply to the CHAIRMAN, witness explained that the Bridge 
was constructed with a number of steel ribs about 5 ft. apart, 
and the conduit had to be placed between those ribs. The dis- 
tance apart of the two sets of rails could, if it were considered 
necessary, be decreased by 2 ft. 6 in. The distance apart from 
centre to centre of the track would, if their proposal was 
carried out, be 15 ft. The total cost of the four tramways was 
£106,400. | 

Mr. FREEMAN, K.C., cross-examined witness on behalf of the 
Metropolitan District Railway. The scheme, so far as the 
Embankment was concerned, did not differ from the scheme of 
1902. It was the intention of the Council to run trams from, 
say, Peckham to Westminster, then across the Bridge, and by 
way of the subway to the north of London. They would have 
a through route. Only single-deck trams could pass through 
the subway. He did not suggest that there was any engineering 
difficulty in carrying the trams over the railway company’s 
tunnel. If it was necessary to cut into the tunnel it could be 
done easily. 

Friday, May 19th. 


Mr. Fitzmaurice continued his evidence. Cross-examined by 
Sir RALPH LiTTLER, K.C., witness could not say from memory 
which was the greater traffic at the northern end of Black- 
friars Bridge—the west to east or the north to south. He had 
never known traffic to be held up for four or five minutes. He 
had not got the figures of the number of vehicles passing over 


. the Bridge. 


Sir RALPH suggested that the blocking of the traffic on the 
south side of the Bridge might be got over by having a “ station 
terminus.” 

Witness said that the Council did not want a “station 
terminus." They wanted a circuit route. 

In re-examination, Mr. FITZMAURICE repeated his state- 
ment that thore would be no difficulty whatever in crossing the 
tunnels of the Metropolitan Railway Company. 


Tuesday, May 23rd. 


Evidence was given by Mr. Harper, statistical officer to the 
LC. O.; Mr. J. R. Bruce, traffic manager to the L. C. C. 

In reply to a question by Mr. Moon, the OBAIRMAN said it would 
be too big an enterprise to hear all the representatives of the 21 
local authorities. The Committee understood that the local 
authorities supported the Bill. 


(To be continued). 


Second Reading.—In the House of Lords on May 18th the follow- 
ing Bills were read a second time:—Ealing Corporation Bill, 
Halifax Corporation Bill, Stockport Corporation Bill, Bristol Oor- 
poration В.Ш, Croydon Corporation Bill, South Wales Electrical 
Power Distribution Co. Bill, Aberdare U. D. C. Bill, Colne Corpora- 
tion Bill, and Swansea Corporation Bill. 

In the House of Lords on Monday, May 22nd, the followiag Bills 
ware read a second time: — Baker Street and Waterloo Railway 
Bill, Edgware and Hampstead Railway Bill, and Charing Cross, 
Easton and Hampstead Railway Bill. 

Third Reading.—In the House of Lords on 19th inst. the Wey- 
bridge and Walton-upon-Tbames Electric Supply Bill and the 
Chelsea Electricity Supply Bill were read the tbird time and passed. 
In the House of Commons on May 22ad, the following Bill was 
read a third tíme:—Tyneside Tramways and Tramroads Bill. 

Electric Lighting Order Bills.—On Thursday, May 18th, the Elec- 
tric Lighting Confirmation Order Bills, Nos. 1, 2 and 3, came before 
the Unopposed Bill Committee of the House of Commons, and were 
ordered to be reported for third "mig 4 The Bills confirm orders 
in Bary, Conway, Golborne, Haydock, Little Lever, Southall- 
Norwood, Spalding, Whitwood, Whitworth and Woolwich. 

Metropolitan Electric Tramways Bill.—It is announced that all 
opposition to this Bill has been withdrawn, and the Bill is accord- 
ingly referred to the Committee on Unopposed Bills. 

Dublin United Tramways Bill.—Mr. Tatterton-Egerton's Select 
Committee of the House of Commons on Friday commenced 
their consideration of the ВШ promoted by the Dublin 
United Tramway Co., the object of which is to transfer the 
undertakings of the Dablin Western Tramway Co. and the 
Dublin Southern Tramway Co. to the Dublin United Tramway 
Co. Mr. Balfour Browne, K.O., the Hon. J. D. Fitszerald, K.O., 
and Mr. Vesey Knox were counsel for the promoters. Amongst 
the opponents of the Bill were—the Dublin Corporation, the Pem- 
broke U.D.C., and the Rathmines and Rathgar U.D.O. Mr. Balfour 
Browne, explaining the objects of the Bill, said that the transfer 
was not а difficult undertaking, inasmuch as practically all the 
shares of the companies were held by the Dublin United Co. 
Practically all the Bill did was to legalise by Parliamentary 
statute what had already been done by purchase. The opposition 
of the Corporation of Dublin was simply on the qaestion of pur- 
chase. In the Bill it was proposed to erect a generating station at 
Ringeend. Inan earlier Act the company had been authorised to 
erect a generating station upon another site to be agreed upon with 
the Corporation. The site at Ringsend had since been adopted, 
and the question arose whether, by the former Act, it would be 
purchasable by the local authority. Mr. Balfour Browne, in con- 
clusion, referred to the transfer of the Walker and Wallsend Union 
Gas Co., which he said was somewhat similar to this case in regard 
to the position of the local authority. Mr. W. M. Murphy, the 
chairman of the promoting company, said that the lines would all 
become purchasable by the local authority in 40 years from 1897. 
On Tuesday the Committee passed the preamble inserting certain 
clauses to preserve the rights of the Rathmines local authority. 
Dublin Corporation reserved its opposition for the House of Lords, 
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BUSINESS NOTES. 


Motor-Starting Gear.—Messrs. Reyrolle & Co., Ltd., 
have for some time manufactured a reliable and efficient motor- 
starting switchgea: of the drum type, of which а description has 
appeared in the ELECTRICAL REvIEW. They have now brought out 
a new startor of the lever type, as illustrated herewith. The figure 
shows one of the open type, with overload and no-voltage release. 
Another pattern is made in which the working parts are protected 
by а casing. All the starters are fitted with. the Reyrolle patent 


R&yROLLE MOTOR STARTER. 


resistance, which has given satisfactory results in connection with 
the drum-type starters, and it is claimed that the new gears, upon 
the design of which a great deal of labour has been expended, have 
the following advantages:—Fireproof construction, mechanical 
joints (without solder), high insulation resistance, small bulk, high 
overload capacity, an4 high-class workmanship. They are rated 
for starting the motors on fall load. The Sunbeam Lamp Co., Ltd., 
of Gateshead, and of 102, Charing Cross Road, W.C., are sole selling 
agents for the Reyrolle manufactures, and will supply particulars 
and descriptive pamphlet on application. 


Trolley Wheel Patent Lubricator.—A simple little 
device has been brought out by Mr. L. J. Bedford, car-shed superin- 
tendent of the Isle of Thanet Tramways and Lighting Co., for the 
lubrication of trolley wheels. It consists, ав shown in the figure, of 
a hollow spindle with a screw plug at each end, one of which is 
movable, 80 that the spindle can be filled with oil. The lubrication 
is effected by the capillary action of a loosely fitting pin, which is 
inserted in a hole drilled in the under side of the spindle. The 
latter, which is made of case-hardened steel, is fixed firmly in 
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position in the torks, with the wheel threaded on, and is then ready 


for use. The advantages claimed for this spindle by the patentee 
are that it obviates the necessity of bushing the wheels, thus 
effecting a considerable saving, and that one charge of oil is 
sufficient for a fortnight’s run; also that one spindle will outlive 
two dozen wheels, besides increasing their life. The above-named 
company has adopted lubricators of this type, and the results are 
very gratifying, as they have been in use for over four month*, and 
as yet no вїдп of wearin the bore of the hubs of the wheels has 
been noticed, although the wear on their periphery has necessitated 
scrapping them. The same principle could obviously be applied to 
other purposes, 


Howden Engine Contracts.—Messrs. James Howden 
and Co., of Glasgow, have recently booked the following orders :— 


P. Dixon & Sons, Sheffield, one 900-в.н.р. compound engine. 

Southend Corporation (per The Electrio Construction Co.), one 600-в.н.Р. 
a eth ar engine. 

Russell & Co.’s Shipyard, Port Glasgow (per Messrs. Mather & Platt), one 
420.в.н.р. compound engine. 

Guildford Electric Light Co., one 820-в.н.р. 1 юр 

Hamilton, McCulloch & Co., Hamilton (per Messrs, Telford, Grier & Mackay), 
two 800-в.н.р. compound engines. 

Nobel’s Explosives Co., Stevenston (third repeat order)'(per Messrs. Siemens 
Bros. & Co.), one 300-в.н.р. compound engine. — 

Cadzow Coal Co., Larkhall, two 225-B. H. . compound engines and dynamos. 

85 — Bros, Dundee (per Messrs, Mather & Platt), one 160-B.H.P. compound 
engine. , . 

Loders & Nucoline, Ltd., Cairn Mills, Silvertown (per Siemens Bros. & Co.), 
one 60-5.H.P. compound "rine 

Bedwellty Asylum (per Messrs. Edwards & Armstrong), two 88-B.H.P, com- 
pound engines. | 

Liverpool Daily Post, two 88-в,н.Р, compound engines. 


Belgium.—The balance-sheet of La Société des Accu- 
mulateurs Tudor, of Brussels, for the last financial year shows a 
profit of £3,790. 


New Mining Regulations.— Messrs. Nalder Bros. and 
Thompson, Ltd., have brought out an electrostatic earth detector 
specially devised to meet the requirements of the Home Office, as 
expressed in the New Mining tions. These detectors, of 
which one is illustrated herewith, are of very simple construction. 
Each instrament is provided with three terminals, to be connected 


to the positive and negative mains respectively, and to earth. 
Should an earth occur on either main, the pointer is at once 
deflected to the corresponding side. In principle the instrument is 
simply a quadrant electrometer, with the needle earthed, and is 
suitable for any voltage from 300 volts upwards, D.C. or 4. 0. It 
can be adapted to three-phase circuits. Messrs. Nalder Bros. are 
also supplying an electromagnetic voltmeter wound to а very 


— 


NaLpEB Bros,’ EARTH DETECTÓR. 


high resistance, so that insulation readings can be obtained on 
300-volt circuits down to 0:5 megohm, and од 602-volt circuits to 
1 megohm. 

THe WaALSALL ELECTRICAL Co., Lrp., send us particulars of their 
" C. M. R." fault indicator, which they have designed to fulfil the 
requirements of the new rules. The indicator consists of a specially 
wound ohm-meter mounted in an iron case, with a relay, and the 
necessary terminals for connecting to the circuit. The whole is 
mounted on enamelled slate carried in a cast-iron frame. 


24 „Шш 


C. М. R. FAULT INDICATOR. 


When there is no fault on either of ithe mains, the pointer rests 
in the centre or zero position ; should a fault develop on one of the 
mains, the pointer registers the amount of leakage and points to 
that side of the circuit on which it has developed, i 

Should the leakage exceed the limit specified by the Act, f e., 
röboth of the maximum supply current, the shutter on the relay 
will fall, and so attract the attendant’s notice. Terminals are pro- 
vided for attaching a bell, во that if desired the shutter will cause 
the bell to ring until the attendant has either cleared the fault or 


stopped the bell ringing.! 
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Battery Contracts.—Messrs. Pritchetts & Gold, Ltd., 
have just booked tie following contracts :— . 


оная District Council.—260 complete renewal sections for central station 
Peterborough Corporation.—240 positive renewal sections for central station 


дурегратевшу Asylum.—130—450 ampere-hour cells. | 
W. T. Henley's elegraph Works Co., Ltd.—290 cells for their new works at 
Gravesend to work in conjunction with an automatic reversible booster for 
lighting and power purposes. i 

Burton and Ashby Light Railways (Midland Railway Co.).—3600—1,910 
popra hoar cells їп lead-lined boxes, to work with reversible. booster on 


The firm have been lately exporting a number of batteries to 


India, Japan and Australia, and are exceedingly busy -just now. 


Catalogues and Lista,—Messrs. JOHNSON & PHILLIPS. 
Abbreviated price list (No. 13), giving tabulated data respecting 
their different classes of vulcanised rubber cables, also flexibles, 


electrolier wires, Manilla paper-insulated and lead-covered cables, 


house-wiring cables, &c. A number of pages are left at the end of 
this useful-sized list for contractors’ notes. | 
W. T. Hmstrv's Тигкаварн Works Co. Lrp. Part 2 of their 
price lists of paper-insulated cables. Part 1, comprising 1.7. 
cables and н.т. с.с. cables, was published in January last. Part 2 is 
entirely devoted to three-phas? нт. aod жнт. cables. It is 


divided into two sections, one detailing cables for use with Delta“? 


connected generators, and the other cables for use with '' Star " con- 
nected generators. Both classes are shown for working pressures up 
to 2,200, 3,900, 6,600, and 11,000 volts respectively. Some boldly 
printed sectional views appear of cables supplied for Sydney lighting 
and tram ways, Isle of Man tramways, London underground railways, 
and many other lighting and traction systems. 

Messrs. E. P. ALLAN & Co., London, Е.С. Ciroular (No. 17) 
illustrating and describing, and giving prices of, their premier open 
type motor-starters. 

GENERAL ErBorBI0 Co., Lrp. London. Illustrated circular 
relating to their English-made arc-lamp carbons and carbon battery 


Mxssns. Ногрвн & Ввооке, LT», Manchester. A number of 
lists to their Expulsor steam pump, Sirius steam 
trap, the “Р.В.” valve, ejectors, water-lifters, or jet pumps. 

Mn. О. Квеввм 


the plate to withstand rapid charging and discharging, and to 
prevent buckling or blistering. The battery is intended for 
„ work, carriage lighting, hand lamp, X- ray, and other 
wo Ф | 

Mussns. Jonssox & PHILLIPS, Old Charlton. French cable list, 
giving particulars in that language, and on the metric system, of 
their standard vulcanised rubber cables. Mr. Douglas Welle, 
M. L. B. E., Rue de la Pepiniére, 10, Brussels, Belgium, is the agent 
for this firm's manufactures for Belgium, Holland, and the North 


of France. 
Briviso  PRoxmgrTHEUS Со, Lrp., 18, London Road, 
Kingston-on-Thames. New pamphlet (No. III.) describing and 


illustrating Prometheus electric heating and cooking utensils and 
convectors. The list is intended for private circulation by the 
electrical trade, and firms can print their own name on the cover. 
It includes the msjority of the Oo.’s best selling patterns of 
domestic dirian and several new patterns are shown, particu- 
larly the No. 70 milk steriliser and the No. 789 copper shaving pot. 
The British Prometheps Co. have recently opened a showroom at 
27, Ely Place, Holborn Circus, E.C., where a representative show 
of samples is on view. 

Вкивілмив TeLEPHONEB MamuFAOTURING Co., London, E.C. 
An attractive 32-pp. pamphlet (No. 65) showing, pricing and 
bríefly particularising their various lines of telephonic instruments 
for domestic and other purposes, patent convertible battery tele- 
phones, automatic battery reply and call instruments, magneto 
wall and table sets, intercommunication sets, both battery and 
magneto call, &c. = 

Mxssns. R. W. BLACK WELL & Co., LTrp. City Road, EO. This 
company is urging ite friends to look out for Our Stand” at the 
forthcoming Tramways Exhibition, which notice is a 
im posing wall calendar, dating from Jane, 1905—May, 1906. A good 
stout paper is used, and the upper half of every sheet contains an 


illustrated description of the I. T. L,“ circuit-breakers and other 


specialitics. | 
Тнв Frioriontess Exarnn Pac Co., Lrp., Harpurhey, Man- 
chester. New catalogue of Karmal” engine packings, “ Roko” 
belts, “ Fepco " lubricant, and other specialities. 
Mxssns. ERRIST F. Moy, Lrp., Camden Town. Sheet detailing 
type No. 18 combined switch and circuit-breaker. 


Bankruptcy Proceedings.— ALEX. JOHN Nosir.— 
An application for an order of discharge was made on May 19th to 
Mr. istrar Brougham on behalf of A. J. Noble, electrical engineer, 
lately carrying on business at 567, Battersea Park Road, S.W. Mr. 
G. W. Obapman, Official Receiver, reported that the failure occurred 


in June, 1903. The liabilities amounted to £266 13s., and a sum . 


of only 15s. was realised in respect of the estate. The bankrupt 
began business at Howard's Road, Plaistow, in August, 1900. In 
September, 1901, he and his father and brother, whom he had 
verbally agreed to take into partnership, purchased for £230, 
payable by instalments, an electrical enginber's business at 567, 


bed to an 


Battersea Park Road. His father and brother were not entitled to 
draw money or interfere in the trading until their capital amounted 


to £100 each, and the bankrupt alone continued this business, as well 


as that at Howard’s Road, in the name of A. J. Noble & Co. 
Oa March 5tb, 1902, as there was little or nothing doing at 
Battersea Park Road, the premises were closed, and the stock 
removed and sold by auction, realising about £32, which was paid 
to the creditors, and in the following month the business at 
Howard's Road and the bankrupt's furniture, were also sold, the 
proceeds, £45, being used to pay debts This business was sub- 
sequently continued by the purchaser at Katherine Road, East 
Ham, under the management of the bankrupt. The failure was 
attributed to loss in connection with the business at Battersea Park 
Boad, the character of which was, the bankrupt alleged, misrepre- 
sented to him when he bought it. The greater руб of his 
indebtedness was in respect of the unpaid purchase-money of this 
business. Sufficient books of account were kept for the trading 
and appeared to have been balanced every three months down to 


. January, 1902. The only offence alleged by the Official Receiver 


was insufficiency of assets to pay 10s. in the £ to the creditors, and 
on that ground the learned Registrar imposed a suspension of two 
years. Order entered accordingly. 

J. Bar TEB.—The first meeting of oreditors was held on Mon- 
day at the London Bankruptcy Court ander the failure of Harry 
John Balter, electrical eugineer, lately trading in co-partnership at 
235, High Holborn, with Harry Thorpe as Thorpe & Salter. Mr. 
Walter Boyle, Assistant Receiver, reported that the debtor had 
stated that he joined Mr. Thorpe in business in November, 1896, 
and they traded together until April 12th last, when they sold the 
business to the New Century Lock and Engineering Co., Ltd., for 
£495 in shares, of which the debtor received £133 preference and 
£47 ordinary shares. He became managing director of the com- 
pany jointly with Mr. Thorpe. The only fresh capital put into the 
company was £5 by the signatories. Mr. J. M. Maskelyne 
had advanced the partnership £400, and was pressing for payment. 
The comp my was accordingly formed in his interest, and the 
vendor s shares, with that gentleman's solicitor, as security for the 
debt. The company did not take over the partnership liabilities, 
which amounted to £725. This debtor apparently owed nothing 
else, and had only had a few tools in the shape of assets. He attri- 
butes his failure to loss on the partnership trading. The Chairman 
added that Mr. Thorpe was also in Court, and an application 
had gone forward for the two sete of proceedings to be consolidated. 
No offer was submitted by the debtor, and the case was left in the 
hands of the Official Receiver to be wound up in the ordinary course 
= perverts te the debtor’s public examination being fixed for 

une 20th. 

Вовввт FosrER.—At Burnley, on May 18th, Robert Foster, 
electrical engineer, applied for the variation of an order of dis- 
charge made on February 16th last. The discharge was suspended 
for three years, or, as an alternative, immediately on debtor con- 
senting to judgement for £250 payable by £50 every half-year. It 
was stated that the debtor was unable to take advantage of the 
alternative in February, but having been promised the post of chief 
engineer at Aston Manor Electricity Works at £300 a year if he 
obtsined his discharge, the Judge was asked to vary the order, as he 
would be able to consent to judgement. Ав the Deputy Judge was 
sitting, the application was deferred in order that Judge Bompas, 
who knows the facts of the case, might deal with the matter. 

Н. Тноврв.-– The case of Harry Thorpe, electrician and engineer, 
late of 235, High Holborn, and St. George's Works, Eden Grove, 
Holloway, came before Mr. Registrar Linklater, on May 16`h, at 
the London Bankruptcy Court. The debtor commenced business in 
1879, and he was joined in partnership in 1896 by Mr. H. J. 
Balter. The business was converted in April, 1904, into a limited 
company, which took over the assets but not the liabilities. One of 
the creditors subsequently sued the debtor, and obtained a com- 
mittal order against him. His wife paid the debt, but other 
creditors pressed, and eventually he filed his petition. The 
accounts filed by the debtor show lisbilities £728 Os. 1d, and 
assets £187 63, 3d. Mr. Walter Boyle, Assistant- Receiver, reported 
that a receiving order had been made against Mr. Salter, and an 
application was going forward to copsolidate the two proceedings. 
His Honour ordered the hearing to stand over until Jane 20th, the 
date fixed for Mr. Salter’s public examination. 

ALEXANDER HOLLAND (Electrical and Mechanical Engineering 
Co.) electrical engineer, Farnworth.—Receiving order made 
May 17th, on a creditor's petition. Date of first meeting, May 31st, 
and of public examination, Jane 21st, both at Bolton. 


Receiver Appointed.—A receiver and manager has 
been appointed on behalf of the debenture-holders in the Carl. 
Oppermann Electric Oarriage Co., Ltd. 


Car-Building Amalgamation.—The directors of the 
Electric Railway and Tramway Carriage Works, of Preston, met on 
18th inst. to consider the proposal, mentioned in our last issue, for 
the purchase of the Castle Oar Works, Hadley, and the British 
Electric Car Works, Old Trafford. Mr. G. Richardson presided, 


. and, in the course of bis remarks, said that owing to the keen com- 


petition the price obtainable for the cars was very low, but now 
the price would rise to a remunerative scale. In 1901, which was 
a great year for cars, the number made was 701;. in June, 1902, it 


dropped to 507, due undoubtedly to competition; and in June, 


1903, it fell to 456. However, this year they had liad 565 cars to 
turn out. It was resolved that the two works be bought for the 
sum of £85,000, inclusive of £20,000 profit from the Metropolitan 
Amalgamated Railway Carriage and Waggon Co, Ltd, Bir- 
mingham. 
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Shade Ring Grip.—Messrs. Millington 
and Everitt, of 18, King’s Parade, Cambridge, 
have sent us a sample of their patent tool for 
removing and fixing shade rings on lampholders. 
The illustration herewith shows the arrangement 
of the device. The ring is gripped between the 
jaws by turning the thumb-nut at the base of the 
handle. The necessity for such a tool arises out 
of the growing difficulty in fixing shades of the 
artistic and varied shapes nowadays employed, 
some of which have very narrow necks, and the 
gripper here shown ought to fill this want very 
satisfactorily. 


Destructor Test.—At the Woolwich 
Electricity Works a 24 hours’ test of the destructor 
plant has been carried out by the National Boiler 
Insurance Oo., during which time the boiler heated 
by the destructor gases carried the whole load of 
the station. The destructor was built in 1902 by 
Messrs. Meldrum Bros., Ltd., and is of their front 
feed regenerative Simplex type, having a con- 
tinuous grate measuring 20 ft. x 5 ft., with four 
closed ashpits supplied with hot air under pressure, 
and four firing doors. Between the furnace and 
the boiler there is & secondary combustion chamber. 
The boiler ig of the Babcock & Wilcox type, with 
superheater, and there is a regenerator heated by 
the waste gases, and raising the temperature of the 
air supply to nearly 400° Е. A Green economiser is 
also fitted. Only three of the four sections of the 
grate were used during the test, tbe supply of refuse being insufficient 
to run them all. The principal results were as follows :—Total refuse 
destroyed, 634 tons in 24°4 hours Evaporation (from and at) 
1:917 lb. per lb. Weight of clinker and ash, 091 ton. CO, in flue 
gases, 9'8 per cent. Average temperature in combustion chamber, 
2,125? F.; maximum temperature, 2,400* F. Temperature of out- 
side air, 44° F. Temperature of forced draught, 392° F.. Pressure 
in ashpit, 2 in. of water. Draught at base of chimney, 3 in. 
Temperature of feed water, 241° Е. Steam pressure, 195 1b. gauge. 
Superheat, 117°. Electrical output per ton of refuse, 57:2 units, at 
an average rate of 148 2 units perhour. Only a portion of the gases 
passed through the economiser, and as the electrical load was not 
always sufficient to utilise the whole output from the boilers, large 
quantities of steam were almost continually blowing off at the 
safety valves during the test. The guarantee for the destructor 
was 40 to 50 tons per 24 hours, and this was greatly exceeded, with 
only three-quarters of the grate in use. The guaranteed evapora- 
tion was 1} lb. per lb. of refuse, as compared with 1:917 lb. 
obtained. ' 


Metallic Shield Blow-out Controllers.—A very com- 
plete and well got-up pamphlet on their pu controllers has been 
produced by Messrs. Dick, Kerr & Oo., Ltd. These controllers are 
all fitted with the ingenious arrangement for blowing out the arc 
on breaking circuit which forms the characteristic feature of the 
Dick, Kerr type, and they are designed for electríc tramways, rail- 
ways, or cranes. The blow-out device has been found to act with 
perfect success, and ро' везвев, amongst other features, the advantage 
that its coils are in circuit only when required, not continuously, as 
when electro-magnets are used ; moreover, its effect is proportional 
to the current flowing, without limitation due to the saturation of 
an iron core. The copper rings with which the coils are surrounded 
sustain no damage from arcing, and it is stated that, in 2,000 
controllers thus equipped, not one blow-out has failed 
either on the copper shield or on the insulating par- 
titions. The blow-out solenoids are mounted on a hinged 
frame, and can be swung out of the way, en bio, the 
connection with the trolley wire being broken in the act of so 
doing, sc as to render the interior of the controller safe to bandle. 

The braking arrangements adopted in these controllers are of 
special interest. In applying the rheostatic brake, Messrs. Dick, 
Kerr & Co. have contrived to arrange that several of the brake 
notches coincide with роже? notches, thus materially reducing the 
total number of notches, and allowing of satisfactory design in other 
respects without inoreasing the size of the controller. In passing 
from power to brake, instead of reversing the motor leads in order 
to convert them into generators, the motors are thrown inte parallel 
with the armature leading the field in one case, and the field 
leading the armature in the other. A connection is then made 
between the two motors, between their respective armatures and 
fields, and the braking is regulated by resistance placed in circuit 
with this connection. The latter also acts as an equaliser, and only 
two additional contacts are required, instead of 10 that would other- 
wise be necessary were this ingenious device not employed. 

A special arrangement is used in some of the controllers (D.B. 1 
form E), whereby the motors areshort-circuited when the controller 
is in the “off” position; this ensures tbat the car shall not be able 
to run back when stopping on an up grade, except at a very slow 
pace indeed. Controllers for ‘two and four motor equipments, 
including 4 x 1C0-m.P. motors for railway working, ate described. 
On the L. & Y. Railway the controller is double, each half control- 
ling four motors of 150 н.р. each, with one handle, yet the controller 
is very compact. Nest little controllers have also been devised for 
cranes, stationary motors and electric locomotives, 


Saane Бика 
GRIP. 


Cheap Locks.—A correspondent wishes to know the 
name of the. makers of a cheap latch lock suitable for transformer 
houses; latchkey to open all locks, 


* 
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Book Notices.— 77 Metric System. By J. H. Van 
Biene. London: The Decimal Association. 1905. Price 3d. This 
is a reply to the late Mr. Herbert Spencer, a fierce opponent of the 
metric system, and is lightly written, avoiding dullness on the one 
band and frivolity on the other. Mr. Van Biene's arguments are 
trencbant and convincing, showing up the inconsistencies in the 
statements of the supporters of our archaic chaos of units and 
measures. Besides this pamphlet, the Decimal Association is 
issuing a chart showing the whole of the metrio system (price 1s.), 
and a metric card giving the principal units at a glance 
(price 1d.) While in general agreement with the policy of the 
association, we cannot see the necessity for the adoption of 
American spelling for the names of the units, seeing that 16 is 
etymologically incorrect, and con to the usage already estab- 
lished in this country. If "litre" is to become “liter,” why 
should not “meter” be further changed to mitre“? Or, if 
phonetic spelling is to be introduced, why not “leetur” and 
" meetur"? In putting forward its ideas on spelling, the 
association has abandoned its proper métier; bat fortunately 
there is no prospect of the mangled spelling being adopted. 

The Telegraphist’s Guide to the Departmental and City and Guilds 
Examinations in Telegraphy. By James Bell and В, Wilson. 
Fifth edition. London: S. Rentell & Co. The continual increase . 
in staff which takes place in the engineering branch of the Postal 
Telegraph Service, and the requirement of higher qualifications in 
cases of promotions in, or indeed of entry into, the engineering 
brauch, have necessitated ready means of obtaining theoretical infor- 
mation on the various subjects dealt with. Hence the demand for 
books of the useful class of which Messers. Bell & Wilson's is one. 
Up-to-dateness has been aimed at, but not always with success ; thus 
it is stated that the extra matter includes a description of the 
Wheatstone A. B. C. instrument, but this description shows a very 
ancient and entirely obsolete form of indicator, and the standard 
form is only briefly alluded to, and that in a misleading way. 
More detailed references are given to batteries and accumulators, 
but we think that the description of the old form of standard Daniell 


‘cell for testing might have been ousted, as it is now entirely 


obsolete. In fact, a little more care in omitting obsolete matter and 
replacing it with new, would be an advantage. The book, however, 
is well worth its sale price. | 

"Fire Tests with Partitions." Nos. 92 and 93. A 2]-in. anda 
23-in. partition formed with Mantada partition slabs, fixed by the 
Adamant Co, Ltd, London and Birmingham. London: The 
British Fire Prevention Committee. 2s. ба. each. | 

“The Engineering Press Monthly Index Review.” Vol. V., No. 6. 
March, 1905. Brussels: Association de la Presse Technique, 1, Rue 
du Musée. 2.50 fr. | 

“ Charter, Bye-laws and List of Members of the Canadian Society 
of Civil Engineers, 1905,” and “Report of Annual Meeting.” 
Montreal: The Society, 877, Dorchester Street. 

Fortschritte des Elektrotechnik," 1904. III. Berlin: Julius 


Springer. M. 7. 

" Atti della Associazione Elettrotecnica Italiana.” Vol. IX. 
xc eae e Part I. Rome: The Association, 397, Oorso Um- 
erto 1905. 


“Annuals.” Ву T. W. Sanders, F.L.S., &c. London: Agricul- 
tural and Horticultural Association. Priceld. This neatly-printed 
pamphlet is No. 2 of the “One and All” garden books, edited by 
E. О. Greening, F.R.H.8. The series consists of practical articles 
by eminent experta, each handbook dealing with a distinct subject, 
and those of our readers who are interested in floriculture will find 
them full of interest, 

“ British Standard Specification for Structural Steel for Ship- 
building.” Second issue, revised. London: Crosby Lockwood and 
Bon. May, 1905. Price 2s. 6d. net. 

Messrs. Crosby Lockwood & Son will be publishing shortly a 
8 on Modern Lightning Conductor,“ by Mr. Killing worth 
Hedges. sn 


The British Empire Motor Trades Alliance.—It is 
announced that the Hon. О. В. Rolls (Messrs. C. В. Rolls & Оо.) and 
Charles Jarrott, Esq. (Messrs. Jarrott & Letts, Ltd.), have tendered 
their resignations as members of the British Empire Motor Trades 
Alliance. Whilst they strongly sympathise with the objects of the 
Alliance, they consider that their trade interests at the present 
moment do not justify their continuing as members, but they hope, 
at an early date, to increase their British intereete sufficiently to 
allow them to rejoin and become active members, For the same 
reason, Mr. Olaude Johnson, to whose initiative the Alliance owes 
its formation, has tendered his resignation as bonorary secretary. 


Brush Contracts.—The following contracts have been 
placed with the Brush Electrical Engineering Co. :— 


50-kw, steam dynamo set, for the Leicester Corporation. ' 

Two 1,000-kw. steam turbo-alternators, for the North Metropolitan E.P.D. 
Co., for Willesden. 

Four tramcars, with radial trucks, for Derby Corporation. 

Five double-deck four-wheel car-bodies. with Brush standard trucks, for the 
British Thomson-Houston Co., for Lanarkshire Tramways. 


Holiday Literature.—The London and South-Western 
Railway Oo. have issued the Official Illustrated Guide and List of 
Hotels, Apartments, &., for 1905." This ineludes an excellent 
map of the south-western counties, the Channel Islands, and the 
north-west ‘of France, an illustrated Gasetteer of the numerous 
watering places and holiday resorts in these regions, and abundant 
particulars relating thereto. With such an excellent guide before us, 
it seems really easier to go away for a holiday than to stay at home, 
and as thé guide (of which 50,000 copies have been issued) can be 
obtained gratis from the superintendent of the line, Waterloo 
Station, or from the company's agents, and from Smith's book- 
stalls for Id., there fa no excuse for being witbowt в бору. 
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Fire.—A serious fire occurred on Thursday, May 18th, 
at the works of Messrs. Sotheby & Oo., 12, Carey Street, West- 
minster. This will in no way interfere with the foundry, smiths 
or braes-finisbing departments, and Messrs, Sotheby & Oo. hope to 
have all departments in thorough working order as before in the 
course of the next few days. | 


For Sale.— The General Post Office invites offers for the 
purchase of old stores which are briefly mentioned in our advertise- 
ment pages to-day. 

At Ipswich on June 8th, Mesers. Garrod-Turner & Son will sell 
the stock of an electrical and motor engineer by auction. See our 
advertisements to-day. 


Sawing Machines.—Messrs. Edward G. Herbert, Ltd., 
of Manchester, have recently recéived orders for their eocentric 
sawing machines from the Admiralty for Malta, and the War Office 
for Woolwich Arsenal, Hight of these tools have now been supplied 
to H.M. Dockyard at Malta, and they are also in use at eight other 

`0 H.M. Dockyards. 


Trade Announcements.—Messrs. Adam Clarke & Co. 
have opened an additional factory at Coventry Road, Birmingham, 
for the manufacture of electroliers, pendants, brackets, standards, 
lanterns, ball, spider and ceiling fittings, and Mr. Archibald 
Campbell, of 27, Chancery Lane, W.O., has been appointed their 
London agent. We understand that they 'strictly confine them- 
selves to wholesale houees. 

Mr. W. Osborne Andrews has opened premises at 27, New Bailey 
Street, Salford, as a general stores for the supply of electrical and 
mechanical goods. l | 

The Clift Manufacturing Co., of Bravington Works, Harrow Road, 
W., was on May 1st formed into a limited liability company, Mr. 
Mansell, late of Messrs. B. Z. Ferranti, having joined the company 
as managing director. 

Mr. Robert Btotesbury, Bristol agent for the Unbreakable Pulley 
and Mill-Gearing Oo., Ltd., has removed to more commodious 

premises in Temple Buildings, Victoria Street, Bristol, where he 
holds large stocks of the company’s various specialities. 


British Standard Pipe Filanges.—Mesers. Joseph 
Sankey & Bons, Ltd., of Bilston, notify that the Engineering 
Standards Committee have authorised them to manufacture tem- 
plates in accordance with the sises recommended in their recently- 
issued report, and at the prices fixed by the Committee. 


LIGHTING AND POWER NOTES. 


~ 


Ashton-under-Lyne.—The B. of G. on May 18th decided 
to have the electric light installed in the new hospitals and the 
old workhouse, at ап estimated cost of £3,162, under the super- 
vision of Dr. W. G. Rhodes, of Manchester, and a loan of £5,000 is 
to be applied for, this including £1,000 for wiring the workhouse. 
It is estimated that energy will be generated at а cost of #0. 
per unit. 


Birkenhead.—The report of the Corporation electrical 
supply department for the year ending March 3186 last, has just 
been issued. Below we give the principal items :— 


1905. 1904, 
Revenue ee ee ee oe e £13,878 £11,158 
Total working costs és "© ee T 4,728 4,873 
Result after providing for interest and sinking 
fund oe oe ee ee ee e ee 2,100 1,886 
Equivalent 8-с.р, lamps connected. 66,574 50,858 
Units 80. ee ee oe ee .* ee 759,421 661,171 
Capacity of plant.. vs T We Tes 1,875 xw, 1, 050 kw 


Bradford.—-The electrical engineer to the Corporation 
has presented a further report on the work which, in his opinion, is 
necessary to bring the electric supply system up to date. The sum 
of £40,000 has alréady been voted for new mains and the intro- 
duction of a polyphase system, and an additional £37,000 is now 
required. The annual capital cost of the new extensions he 
estimates at £2,875, and the annual saving by the conversion of the 
system, at £1,472. The eable expenditure has been £180,000, the 
distributing network covering 96 miles in Jength, but owing to the 
drop in pressure in the feeders, the engineer suggests in detail a 
number of new feeders and the points where they should be led 
into the system. It is proposed to borrow £60,000 for this and 
future mains extensions. 


Briton Ferry.—On May 18th a L.G.B. inquiry was held 
relative to the ес of the U.D.C. fora loan of £3,534 for 
E.L. purposes. e Council has arranged to take energy in bulk 
from the South Wales Electrical Power Distribution Oo. for a period 
of 30 years, determinable at the end of each five years. There was 
поо 


Bury (Lancs.).—The Corporation Electricity Committee 
reports that the net profit made by the undertaking last year 
amounts to £2,982. Of this, £1,589 has been allocated to the 
ane of the rates, and £1,342 carried to depreciation and reserve 


Camp Lighting.—The Royal Bucks Hussars, I.Y., who 
commenced their annual 17 days’ training at Stowe Park, Buck- 
ehem, on the Oth inst., decided this year toadopta more up-to. 


date system of illuminating their camp, than the method of oil 
lamps and candles usually adopted. To this end, Messrs. Gillica 
and Hornidge, of the Buckingham Electric Light Co., and Queen 
Victoria Street, E. O., received instructions about а week before the 
regiment assembled to carry out the necessary arrangements for 
lighting the camp electrically, which, asthe position chosen is some 
24 miles from the supply company’s mains, involved sending out a 
portable plant to the encampment. Each of the 24 officers’ bell 
tents was supplied with a single pendant light with switch fixed on 
the tent pole, the marquees used for officers’ mess and ante-rooms 
and the sergeants’ mees tent being lighted by clusters of three 
lights with single light pendants round the sides. For some of the 
larger-sised tents, such as the canteen, both arcs and incandescent 
lamps were employed. The parade ground facing the officers’ lines 
vies effectively lit up by Messrs. Veritys “ Aston-Worsley " aro 
mps. 


Chester-le-Street.—The R.D.C. has given its consent 
for an application to be made to the B. of Т. by the Oounty of 
Durham Electrical Power Distribution Co. to carry distributing 
lines overhead, instead of underground. In return for this the 
company undertakes to only charge 32d. per unit, less 5 per oent., 
for the supply of electric lighting. 


The Clyde.—Messrs. William Beardmore & Co.'s 
new shipbuilding yard at Dalmuir, near Glasgow, where the keel 
has just been laid of the new battleship Agamemnon, has only. 
lately been opened, and in fitting it out steam has been entirely 
dispensed with. A producer gas plant has been put down, and 
gas engines, made by the company, drive the Vickérs 
generators providing power for the motors, machine tools, cranes, 
&с. The smith and forging hammers are operated by air. The 
producers also provide gas for tbe furnaces. 


Continental Notes.—The old dispute between the 
municipal authorities of Vienna and the electrio lighting companies 
—the International Blectricity Oo. and the General Austrian Blec- 
tricity Oo.—has broken out afresh, owing to the jealousy of the 
former as a rival electric lighting andertaker, combined with its 
general opposition to private enterprise. On the present occasion 
the Vienna Burgomaster has given the International Co. 24 hours’ 
notice to remove from the ground, in municipal streets, pipes which 
convey condensing water from the Danube to the company’s station, 
without entering into the question of the powers which the muni- 
cipal authorities may, or may not, possess in regard to the enforce- 
ment of such a measure. Several negotiations for the municipalisa- 
tion of the companies’ undertakings have, in the past, been opened 
up, but these bave not led to any result. The town finds that the 
private systems offer unpleasant competition to its works, and henoe 
every endeavour has been put forth to remove it. А patched-up 
peace was made two years ago, on the basis that for a number of 
years the companies should renounce the exteneion of tbeir mains 
and the acquisition of new customers. But even this serious limita- 
tion in activity is not satisfactory to the local authorities. The 
latest example of municipal warfare, it is considered, is calculated 
to make the International Co. more disposed to accept the recent 
offer made by the authorities, which represents over £100,000 less 
than the company requires for the purchase of its undertaking, and 
which the company declined a fortnight ago. The municipal 
authorities have also established a glow lamp factory, and threaten 
to compete with the International Glow Lamp Syndicate. 

ITALY.—A concession has been granted for the erection of a plant 
to utilise the water power of the River Trobiolo at Borno, in the 
generation of electrical energy, to be used for the reduction of iron- 
ore by the Stassano process. The municipal authorities of Nocera 
Umbra have just called for tenders for the electric lighting of the 
town. | 

GrRMaNy.—The municipal authorities of Allenstein have decided 
on the establishment of an electric lighting works in the town at 
an estimated cost of £19,600. Water power is to be utilised. 

Spain.—A hydro-electric plant is to be erected on the River 
Urumea at Goizueta, Navarra, to supply energy for lighting and 
power. 


Croydon.—The T.C. has decided to install an electrical 


pumping plant at the South Norwood Sewage Farm, in place of the 


Dowson gas plant. 


Ebbw Vale.—On May 17th, a L.G.B. inquiry was held 
into the application of the U.D.O. for a loan of £9,654, for the 
establishment of а scheme of electric lighting. It was explained 
that the Council propored to obtain energy in bulk from the Ebbw 
Vale Steel, Iron and Coal Co. at 12d. per B. of T. unit, the agree- 
ment being for five years. There was no opposition. 


Electric Power in Scotland.—The Scottish Mineral 
Oil Worke are adopting electric power. At Pumpherston the 
newly-installed electrical plant has run up a capital outlay of 
£17,204. The Philpstoun Works belonging to James Ross & Oo. 
are to put down an installation, and at present the power house. 


is in course of erection. 


Elland.—The D.C. has reduced the price of electricity 
for power purposes, to consumers using more than 10,000 units per 
annum, to 14а. per unit. 


Greenock.—Negotiations between the T.C. and the 
Tramway Co. in regard to terms for a supply of electricity for the 
next five years from Whitsunday, have been brought to а satis- 
factory oonclosion. According to the agreement, the company 
guarantees a minimum annual consumption of 600,000 units. 
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Heckmondwike.—The accounts of the electricity under- 
taking for the past year show a net profit of £1,154, against 
£260 last year. The whole of tbe surplus will go to the contin- 
gency fund. 


Hove.—The E.L. Committee has been authorised to take 


steps under the agreement of 1892, to obtain an alteration in the 
charges made by the Hove Electric Lighting Оо. 


Hoylake.—The L.G.B. has written to the U.D.C., stating 
that it has no authority to sanction the borrowing of money for the 
provision of working capital for the purposes of the electricity under- 


Ipswich. —From Mr. F. Ayton, engineer and manager 
to the Corporation electric supply and tramways departments, we have 
received copies of a series of pamphlets which he is issuing to con- 
sumers and others who contemplate taking a supply of energy. They 
set out in an interesting and comprehensive mauner the measures 
that should be adopted to obtain the best possible efficiency in the 
application of electricity to lighting and power. The various types 
of lamps are described, and tables of costs and efficiency ате given. 
Electricity as applied to power purposes is dealt with, as are also 
window lighting and the question of health. The issuing of these 
leaflets, &c., to consumers from time to time, is a step in the right 
direction, and should be followed by all supply authorities. 


Jarrow.—At the Jarrow Police Court on 18th inst., the 


Coanty of Durham Electric Power Distribution Oo. was summoned, 
at the instance of the Corporation, for allowing black smoke to be 
emitted from its power station chimney. The company denied 
that there was any nuisance, but said} that such smoke as was emitted 
from the chimney would soon be altogether stopped. The company had 
entered into an arrangement whereby the electricity required for 
the town would be generated at the other side of the river, and the 

wer station would in future be used only as a transformer station. 
When that was carried out, there would be no more smoke created 
there. The magistrates were of opinion that the offence was proved, 
and made an order for the nuisance to be abated within two 
months. If the order were not complied with, a daily penalty 
would be imposed. 


Lianelly.—A special meeting of the U.D.C. was held on 
Monday to consider the E.L. question, and it was decided to take 


energy from the South Wales Power Oo.and to lay its own distributing 
mains at an estimated cost of £6,000. 


London.—THE Мк=ткоролтАХ  AREA.—On Friday 
last week, representatives of the City Corporation, the Metropolitan 
B.Os. and the Metropolitan Paving Committee met in conference 
at the Westminster Town Hall for the purpose of considering the 
question of the interference with the public streets by E.L. and 
other companies, and also by the . Department. A motion 
was adopted in favour of a Bill being introduced by the Govern- 
ment for the better protection of the local authorities as repre- 
senting traders and the public generally. It was further decided to 
ask the Prime Minister and the President of the L.G.B. to receive a 
deputation on the subject. 

oxnygzy.—The British Westinghouse Co. has completed the 
contract for the 1,500 Kw. generating set, but the contract price of 
£11,831 has been exceeded by £52 owing to the provision of 
auxiliary oil pumps, &c. The Baths Committee announces that 
it will not b3 possible to let the baths building from October 23rd 
to November 11th for the Electrical Exhibition, but it may be had 
for three weeks from October 5th. 

FULHAM.—Àn agreement has been entered into between the B.C. 
and the promoters of the Pneumatic Dispatch Bill, under which the 
former is to supply it with energy fot power purposes within the 
borough at a cost of 2d. per unit on a minimum load factor of 50 per 
cent., providing that, if the load factor shall at any time be leas than 50 
per cent., then the 2d. per unit is to be increased 1 per cent. for 
every 1 per cent. decrease in such load factor below 50 per cent. 
Under the scale of charges recently adopted for energy for private 
lighting, reductions were only made when the amount of the annual 


Bill exceeded £2. Objection has been raised to this, and the B.C. . 


has resolved to abolish the minimum and to give all consumers 
the benefit of the reduction. 

WoorLwicH.—The L. C. C. has sanctioned the balance of a loan of 
£15,000 applied for by the B.O., the balance amounting to £6,500, 
which is to be utilised in extending the mains into the districts of 
Shooter's Hill and Eltham. 

Вт. PANCBAS.—In connection with the recent action of Colwell 
aud Others © the B.O., £1,700 has been expended on behalf of the 
E.L. undertaking. 

Kgrnsmraton.—The В.О. on Tuesday, sanctioned main extensions 
by the Brompton and Kensington Electricity Supply Co., Ltd., in 
two roads and by the Notting Hill Electric Lighting Co. in six 
roads. 

West Ham.—An application by Mestre. Johnson & Phillips to 
supply arc lamps on the hire-purchase system, on the same terms 
as agreed with the Electrical Uo. and the General Electric Co. has 
been acceded to, by the Corporation. | 

MABYLBBONE.—Tbhe Finance Committee of Ње B.O. has made 
application to the L C.O. for advauces, from the sanctioned loan of 
£433,800, to the extent of £50,000 in June, and £100,000 in July 
next, for the E.L. undertaking. 

It wae reported that the books of the Metropolitan Electric 
Supply Co. showed that during the year the total number of con- 
sumers was 5,801, aud the gross income, including £4,470 from meter 
rente, was £137,840; the total units sold amounted to 6,289,877; 


and the average price obtained was 5°260d. When it has sufficient 
data available, the Committee proposes to consider a revision of the 
charges for energy. 


New Zealand.—The Fire Underwriters’ Association of 
New Zealand has adopted the Institution of Electrical Engineers 
rules for electrio light installations, which are now in force through- 
out the Colony. Much discuesion has occurred in the New 
Zealand Press on this subject; some of the Colony's engineers still 
adhering to the Phonix rules, on the plea that they tend to better 
workmanship. 

AUCKLAND.—The City Council has invited competitive designs 
for an electrical plant, to utilise the steam raised by its destructor. 

Orado.— Mr. Mason, the engineer to the Harbour Board, has 
recommended that the present cranes be discarded and that 
electrical ones be obtained to replace them. The estimated cost of 
the new oranes proposed to be erected is:—A 12-ton gantry 
electrical crane, together with track, £4,200; three 3-ton cranes at 
£1,300 each ; total, £8,100, 


Prestwich.—A L. G. B. inquiry was held recently, relative 
to the application of Salford T.C. for a loan of £600 for the exten- 


sion of the lighting mains to Prestwich. There was no opposition. 


Penrith.—At a meeting of the U.D.C. on the 17th inst., 
it was stated that the National Electric Construction Co. had 
offered to take over the electric lighting powers of the Council on 
favourable terms. The Council decided to lease the powers to a 
company, and to solicit offers. 


Rugby.—The U.D.C. has decided to apply to the 
L.G.B. for sanction to borrow a further sum of £2,000 for exten- 
sions. The Council's expenditure to date amounts to £12,262. 


St. Andrews.—The electrical installation in this city is 
approaching completion. The ‘generating station, which is situated 
in the Bouthfield district, contains two Babcock & Wilcox boilers, 
each capable of evaporating approx. 6,000 lb. of water 
per hour, with feed water supplied through heaters, in which the 
engine exhausts are utilised. Each boiler is equipped with a 
chain grate stoker, superheater, and an independent steel chimney 
80 ft. in height. In the engine room there are installed a Reavell- 
Crompton generating set of 77-н.р. capacity, with a speed of 560 
r.p.m., the dynamo having an output of 104 amperes at 450 to 480 
volts; and a Belliss-Orompton set of 170 m P., with а speed of 450 
r.p.m., this generator having an output of 250 amperes, at 450— 
480 volts, A switchboard, booster and balancer, are also installed 
in the engine room, and a battery consisting of 230 cells, with a 
capacity of 400 ampere-hours, is provided. Two sets of feeder 
cables have been laid, terminating in feeder pillars, from which the 
distributing network radiates. Messrs. Orompton & Co. have been 
responsible for the equipment of the generating station, and Messrs. 
Callender for the cable work. Mr. B. G. Drummond is the resident 
engineer to the Electric Supply Corporation, Ltd., who are pro- 
moting the scheme. 


Southend-on-Sea.—The T.C. has decided to extend | 


the fiat rate of 43d. per unit to shops and other business premises. 
Hitherto the rate has been confined to private houses. 


Stafford.—The report of the working of the electricity 
department was presented recently. The gross profit during the 
year was £2,127 ; depreciation on battery and cables would require 
£1,000, interest on loans £918, and sinking fund £992. A contri- 
bution from the rates to the amount of £992, being the amount of- 
loans repaid during the year, was asked for. The report was adopted. 


Stockport.—A L. G. B. inquiry was held on May 17th 
into the Corporation’s application for a loan of £6,125 for the pur- 
chase of electric motors for hiring-out purposes. There was no 
opposition. 


Tunbridge Wells.—Mr. Horace Boot, the consulting 
engineer and general manager to the Oorporation electricity under- 
taking, was able to report a good showing for the year ended Marcb, 
1905. Daring the year 1,035,470 units were generated, as compared 
with 1,005,210inthe previous year. The revenue amounted to £13,783, 
as against £12,896, and the gross profit in 1903-4 was £5,413. 
After the deduction of the interest and sinking fund, which repre- 
sents more than 6 per cent. on the whole capital, the net profit was 
£736. The average price obtained was 4:39d. per unit for private 
lighting and 1:54. for public lighting. It might be mentioned that 
Tunbridge Wellshas to pay 11s. 2d. railway rate, per ton of coal and 
18. 6d. per 1,000 gallons for water. The Department has now 
paid back by way of sinking fund, £20,000 of their original loan. 


Wakefield.—There was no opposition at the L. G. B. 


inquiry last week into the Corporation's application for a loan of 
£18,000 for electric light purposes. 


Wellingboro'.—The U.D.C. has decided to ask the Connty 
of Northampton E.L. Power and Traction Co, to make suggestions 
and submit an estimate of the cost of lighting the streets, including 
the working by the company of the refuse destructor, under condi- 
tions to be approved by the Council. 


Wetheral.—An E.L. scheme for the district has been 
submitted to the P.O., and in referring the matter to the R. D. O., the 


' Council has decided to raise no objection to it. 
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MESSRS. ERNEST SCOTT & MOUNTAIN’S NEW 
WORKS AT GATESHEAD. 


THE long association of Messrs. Ernest Scott & Mountain 
with electrical work, and more particularly with the con- 
struction of electrical mining machinery, is well known to 
ourreaders,andwith ` 
the formal opening 
of the new Close | 
Works at Gateshead «е7 
on Saturday last, in- = 
augurating as it did 
a farther step in the 
firm’s progress, a 
short description of 
these works and the 
developments which 
led to their acqui- 
sition by the firm is 
not inappropriate to 
the occasion. 
Commencing in the year 1882, under the style of Ernest 
Scott & Co., when Mr. Ernest Scott purchased the original 
works at the Close, Newcastle, from Messrs. R. and W. 
Hawthorn the firm was engaged in the construction of 
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Fia. 1.—GENEBAL VIEW OF THE NEw WOBES. 
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the Gulcher Electrical Co., London, Mr. Mountain had 

had considerable experience, and it is of interest to note that 

ite first dynamo was made by the firm in 1889, this being 
a machine for the 
Bingley Hall Exhi- 
bition in Birming- 
ham, where it was 
successful in obtain- 
ing a medal. 

For a considerable 
period electrical ma- 
chinery for factory 
purposes in the in- 
dustrial areas of 
Lancashire and 

Yorkshire formed 
the staple produot of 
the firm, but, due to 

the early recognition by Mr. Mountain of the possibilities 
attending the use of electricity for pumping, hauling, and 
eoal-cutting, in mining and colliery work, the energies of the 
firm were turned in this direction. | 


Fic. 2.— View oriTrHE Frirrinc*anp ERECTING BHOP. 


auxiliary machinery for warships, and also at a later period 
in the building of marine engines. 

With the partnership of Mr. W. C. Mountain, who joined 
the firm in 1888, it was decided to take up the manufacture 
of electrica] machinery, of which as managing director of 


The first contract of this description was an electrical 
pumping installation for the Cowpen Ooal Co., near Blyth, 
which was carried out in 1890, and subsequent orders, both 
for pumping and haulage plant, followed in considerable 


numbers. 
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Fic. 3.— ELECTRICAL SHOP Tapinc DEPARTMENT. 


Electrical coal- 
cutting machinery 
was introduced by 
the firm at an early 


date; its first 
machine, of the 
disk type, being 


supplied to a Scotch 
colliery some 12 
years ago. 

The firm was also 
intimately con- 
nected with the 
introduction of 
three-phase plant 
for colliery work in 
this country, its 
earliest effort in 
this direction being 
for the Tredegar 
Coal and Iron Co., 
in South Wales, 
where some 13 
haulage gears and 
numerous main 
shaft and smaller 
pumps are operated by means of three- 
phase motors. 

With the rapid growth of the firm’s 
output, the works in Newcastle were 
found inadequate, and in 1904, the 
disused works of Messrs. Black, Haw- 
thorn & Oo., in Gateshead, were 
acquired; these have been extended 
and with the modern equipment and 
facilities which they now contain, con- 
stitute an up-to-date factory of large 
capacity, an illustration and plan of 
which are shown in figs. 1 and 7. 

The total area of the site is nearly 7 
acres, of which some 2 acres are under 
cover. 

Direct access is provided to the 
North-Eastern Railway, which forms 
the boundary of the property on one 
side ; and full-gauge railway tracks are 
laid into several departments of the 
works, so that material can be handled 
with a minimum of cost. 

Adjoining the works is an extensive 
suite of offices opening out from a 
large waiting room; these include 
accommodation for the drawing 
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Fig. 4.— ELECTRICAL SHOP: WINDING DEPARTMENT. 


office and counting house staffs, the secre- 
tarial department and the directorate. 

Commercial and works management 
offices, a staff and workmen’s dining 
rooms, a time office and sundry other 
accommodation are also provided, and 
by means of а private telephone 
system the various departments and 
offices at Gateshead, and the head office 
in Newcastle are all interconnected. 

By reference to the plan of the works, 
fig. 7, it will be seen that they con- 
sist of a long central bay, utilised as to 
one section for the heavy machinery, 
and as to the other, for fitting and 
erecting, with smaller bays on either 
side equipped respectively as а light 
machine shop, and an electrical shop 
and stores for finished parta. 

Separated from these departments 
and housed in isolated buildings, are a 
spacious pattern shop and stores, a 
power house containing the electrical 
generating plant, from which the various 
motors throughout the works are sup- 
plied, and a large iron foundry. 

The large central bay has a total 
length of 558 ft. 
and is 43 ft. wide: 
the north end is 
devoted to hea 
machinery, whic 
includes numerous 
examples of modern 
tools, among them 
being а planing 
machine constructed 
to take work 20 
ft. long x 6 ft. 
6 in. wide x 8 in. 
wide, several hori- 
zontal and vertical 
lathes, three boring 
mills (each capable 
of boring up to 
10 ft. diameter), 
and sundry other 
planing machines 
and boring lathes. 

The centre of 


core 


Fic. 5.—VIBW IN THE ELEOTRICAL SHOP, SHOWING ARMATURES UNDER CONSTRUCTION, | 
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face-plate being provided for fitting up large cores and 


commutators. 
are also provided for this section of the 
work, 

The southern end of the bay is 
reserved for fitting and erection pur- 
poses, and is suitably equipped with 
numerous drilling machines and a great 
variety of portable tools. (Fig. 2.) 

On completion of the erection, the 
work is carried by one of the 15-ton 
overhead electrical cranes which serve 
the shop, to the test-bed, situated at the 
extreme end. 

This department is provided with 
every facility in the way of steam and 
electrical energy, for the testing of high- 
speed engines, dynamos and alternating 
current plant, and motor-driven pump- 
ing and hauling gear, &с. When the 
work has been satisfactorily tested it 
is transferred direct into railway trucks 
on the siding which enters this end of 
the centre bay, and in connection with 
which a heavy loco. crane is available 
for yard shunting and lifting. 

‘The light machine shop, fig. 8, which, 
as previously stated, forms a side bay, is 


Hydraulic presses and sundry small tools 


The smithg' shop is situated in an adjacent building; it 
contains several hearths and an electrically-driven pneumatic 


234 ft. long and 34 ft. wide, and its equipment consists of 


the smaller lathes and machine tools. 
This shop is 
served by a 5-ton 
hand crane; one 
extremity of the 
shop is enclosed 
and utilised as a 
tool store and tool- 
fitting depart- 
ment. Here the 
standard lathe 
tools are kept in 
spec ial] y-arranged 
racks, and аге 
handed out to 
the workmen in 
exchange for brass 
checks, the latter 
being retained 
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Fic. 6.— VIEW OF THE PATTERN SHOP. 


hammer. 


On the other side of the main bay are situ- 


ated two parallel smaller bays, devoted respectively to 
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in the store as a record of the whereabouts of the tools. 
This arrangement is also carried. out in connection with . heated from a vertical boiler outside the building. 


ing plant and with a 


Fie. 3.—Tan Lid RT MaonHiNE SHOP. 


jigs and: other; accessories for. machinin 
‘passing through the shops. , 


g the various work 


QCournwancs: Lane 


large circular drying 


electrical work 
and stores. Each 
of these is 264 
ft. long and. 34 
ft. wide. The 
former, views of 
which are shown 
in figs. 8, 4 and 5, 
is used for arma- 
ture and coil wind- 
ing and taping, 
and, in fact, for 
the completion 
of the electrical 
sections of the 
various machines, 
being provided 
with suitable wind- 
stove, 


The brass finishing 
shop is an enclosed 
portion of the electric 
shop, and it contains 
a number of light tools 
suitable for this class 
of work. 

The uses of the 
stores bay are quite 
obvious, both it and 
the adjoining electric 
shop are provided with 
5-ton cranes, and 
the latter has an 
additional 2-ton hand 
crane. 

We understand 
that it is the inten- 
tion of the firm to 
extend the three 
side bays, to the 
same length as the 
centre bay, in the near 
future. 

The pattern shop 
and stores consist of 


в new building some 


100 ft. long and 


120 ft. wide, in three bays, one of which is enclosed for 


the wood-working plant. 
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. TThe latter include some 25 machines of various ty pes, 
driven from shafting, which in turn is operated by a 40-H.P. 


electric motor. 


c Fia. 9.—Scorr & Mountain Hicu-Spmzp Гвест-Ооорівр GENERATING BET. 


Fig. 6 gives a good view of 
the pattern shop, in which it will 
be noted the centrally-situated 
machines are driven from under- 
ground shafting. 

The pattern stores have a 
total floor area of some 8,000 
sq. ft., and are equipped with 
suitable racks and frames for 
storing the various standard and 
other patterns of the firm's 
specialities. 

The foundry is a large build- 
ing, having a floor space of some 
18,000 sq. ft., and is provided 
with two cupolas with a 
combined capacity of 11 tons 
per hour. 

For the supply of the air blast, 
a Roots blower, driven by a 
52-H.P. electric motor, is in- 


Fig. 11.— ELECTRICAL WINDING GEAR, 


stalled; the latter is also utilised for working the loam 


mill and cupola hoist, 


The brass foundry is also under the same roof, and the 


light moulding is carried out in the small bay at the opposite 


side of the building. 
A 15-ton electric crane is provided in the main bay for 


the heavy moulding and casting, while 
smaller hand cranes are used elsewhere in the 
foundry. 

There remains: yet tc be described the 
power plant, which occupies a small detached 
structure adjacent to the end of the erecting 
shop; here is installed a modern boiler 
equipment, including a Babcock and 
Wilcox water-tube boiler, working at any 
pressure up to 800 Ib. per sq. in., and two 
loco. type boilers. 

The boiler house also contains boiler- 
feed pumps and condensing machinery for 
the adjacent steam plant; the air and circu- 
lating pumps for the latter being of the 
type supplied by the firm in large quanti- 
ties to the Admiralty and private ship- 
builders. | 

Steam is supplied for use on the test-bed 
in the erecting shop adjoining, and also to a 
vertical compound engine of 250 E.P., 
driving through а belt а 120-Kw. compound 
wound D.C. generator which supplies 
energy at 110 volts pressure, also to a direct 
coupled high-speed generating set having 
an output of 45 Kw. 


Fic. 10.— Er£cTBRICALLY-DRIVEN Тнваве-Тнвоу Minina PUMP, 


A works’ switchboard is provided for 
controlling the various lighting and power 
circuite throughout the shops ; an additional 
supply of energy is available from the Gates- 
head electric supply station, from which cables 
have been brought to the switchboard. 

An electrically-driven air compressor plant 
is also situated in the building, and is used for 
operating the numerous portable tools in the 
main shops. 

Electricity is supplied to the various 
sections of the works, in which some 42 
electric motors are in use for driving 
groups of tools through sections of 
shafting ; the total H.P. of these machines 
being 400. Energy is also supplied to 
the testing switchboard in the erecting 
shop, and to a 250-m.r. motor of the 
firm's three-bearing type, which is utilised 
for test purposes. 

Some 72 1,000-c.P. arc, and numerous 
incandescent lamps аге utilised for 
lighting the works and offices, and the 
various buildings are heated in cold weather 
by means of a steam-heating system. 

The erection of the new shops, and the 


general laying out of the works, have been carried out to the 
designs, and under the superintendence of Mr. W. S. Vaughan, 
of Messrs. Vaughan & Dymond, of Newcastle-on-T'yne. 
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The new works having been utilised for some little 
time prior to their formal opening, the numerous visitors 
on that occasion were enabled to inspect a large amount 
of electrical -mining and pumping plant, and generat- 
ing machinery in course of construction and completed. 
This included large and small examples of electrically- 
driven horizontal three-throw pumps; electrical winding 
gears, fitted with double drums for winding from two levels, 
and with single drums, driven by п.с. and polyphase motors, 
also endless haulage gears of various types. 

A Scott & Mountain three-crank compound high-speed 
engine was shown under steam and three similar engines of 
the same size, 2.6., 300 H.P., were under construction in the 
shops. Among the miscellaneous plant were numerous 
examples of generators and motora, centrifugal and sinking 
umps, and of electrical coal-cutters of the disk type, for 

th three-phase and D.C. working. н 

The above gave an excellent idea of the specialised 
character of the firm’s products, specimens of which are 
shown in figs. 9, 10 and 11, and, with the extended 
capacity and greater facilities available in the new works, it 
seems highly probable that Messrs. Scott & Mountain will 
become even more identified with electrical mining plant in 
the future, than they bave been in the past. 


——————— Pr. 


TRAMWAY AND RAILWAY NOTES. 


Batley.— Arrangements have now been completed for the 
electrification of the steam tramways from Dewsbury to Batley, 
Birstall and Gomersal. Some time sgo the B.E.T. Oo., who own 
the tramways, accepted the tender of Messrs. Dick, Kerr & Co. for 
the reconstruction of the whole of the line with the exception of 
the portion in the borough of Batley, and the Corporation of Batley 
has now the tender of the same firm for the relaying of 
this part of the line. There will be a double track from Dewsbury 
to Birstall, and from thence a single track to Birkenshaw, where 
the terminus will practically join up to the Bradford City tramways. 
It is hoped to have a section of the line ready for opening by the 
end of July, aud the whole system completed by autumn. At 
Dewsbury and Birkenshaw junctions will be made with the Dews- 
bury and Spen Valley systeme. 


Bexley.—The U.D.O. has consented to Dartford U.D.C. 
connecting its electric tramway system with that at Bexley. 


Bonnyrigg.—The T.C. and the Edinburgh Suburban Elec- 
tric Tramways Syndicate, Ltd., have come to terms in connection 
with the scheme for running electric tramways from Edinburgh 
city boundary to Bonnyrigg and Broomieknowe. The syndicate 
undertakes to light the Bonnyrigg Jubilee lamp, and provide another 
lamp at the termination of the tramways at Broomieknowe, free. 
A half-hour tramway rervice to Eskbaok and Edinburgh is 
guaranteed. | 

The Edinburgh Suburban Electric Tramways Syndicate has now 
secured the approval of all the local authorities on the route it 
i pet cover. The prov. order will, it is expected, be passed 

wee © 


Continental Notes,—BzLaivx.—The Central Electri- 
que du Nord is the title of a new company which has been formed 
at Brussels with a share capital of £250,000, divided into 50,000 
shares, and a similar number of founder’s shares has also been created. 
The object of the company is to undertake transport systems on 
railways, roads and canals, aud to work stations for the supply of 
light and power. At the offices of the Union des Tramways, 27, 
Rue des Minimes, Brussels, 30,000 £4 shares in the company have 
been offered for public subscription, together with 10,000 bonds of 
£20 each. The first transaction of the Central Electrique will be 
io acquire 32,000 shares in the Central Electrique Lille-Roubaix- 
Toreoing, a French company which enjoys a 60 years’ concession 
for electric tramways, baving a. total length of 38 miles, which 
connect the towns indicated in its title. 

ASIATIO Russta.—It is proposed to establish an electric tramway 
in Andijane, which is a town of 60,000 inhabitants in Asiatic 
Russia, The length of the line, which would be laid between the 
centre of the town and the railway station, would be 24 miles, and 
the scheme also contemplates the supply of electrical energy for 
lighting and industrial purposes. A St, Petersburg correspondent 
states that the Siemens & Halske Oo., of Berlin, are taking active 
steps in the matter in approaching the municipal authorities, and 
that they have sent representatives to the spot in order to endeavour 
to secure the contract for the electrical equipment of the projected 
tramway, but a decision has not yet been arrived at, 


Cuba.—A new corporation which is being financed in 
Montreal, New York and London, has received valuable running 
rights on the Island of Cuba, and it is proposed to build and operate 
an electric railway some 120 miles in length, radiating from the 
city of Havana, and taking in some 50 towns which, from their 
geographical position, naturally look to the Cuban capital as their 


port. The capital of the company will be $10,000,000 bonds and 
$5,000,000 stock, half of which will be issued immediately, as it is 
calculated that this will be sufficient to complete the system as now 
projected. | 


Falkirk,—At a meeting of the T.C. on Monday evening 
a letter was read from the secretary to the Falkirk and District 
Tramway Co. asking the permission of the Council for the 
opening up of thoroughfares within the burgh in stretches greater 
than 100 yards, the maximum allowed by the Act, provided the 
Local Authority withholdsconsent. The application arose out of an 
interim interdict taken out against the contractors last week for 
opening a road in stretches of 400 yards and leaving crossings 
shorter than a quarter ofa mile. The interdict was withdrawn on 
condition that the defenders abided by any stipulation that the 
T.C. might maké, and the Council has decided not to grant the 
application. 


“Live” Rail Guarding.—A special Darlington 
correspondent advises us that the live“ rail danger on electrified 
railways isin course of being solved in a novel manner, by means 
of which the risk run by workmen, trespassers, and others crossing 
over or walking on electric railways is greatly minimised. The 
electrified section of the Lancashire and Yorkshire Railway, 
between Liverpool and Southport, is at the present time being 
metalled with a very hard, marble-like stone which offers great 
resistance to the passage of electricity. This non-conducting 
ballast is obtained from an important quarry in the North 
Riding of Yorkshire, near Darlington. It is spread in a thin 
layer underneath and between the sleepers, and renders the live 
rail perfectly harmless to anyone coming in contact with it, unless 
at the same time he forms & direct circuit by touching the track 
rails. This particular ballast has already been adopted on the 
North-Eastern Railway  Co.s electrified lines in the New- 
castle district, with satisfactory results. 


Liverpool Overhead Railway.— Rapid progress con- 
tinues to be made with the Overhead Railway Extension at Liver- 
pool to the Lancashire and Yorkshire Electric Railway at Seaforth, 
and it will soon be ready for opening. Special light carriages are 
being built for running on the Overhead Railway aud the L. and Y. 
line, and a frequent service of quick trains will be maintained. 


London,—The Highways Committee of the L. C. C. has 
decided to recommend the issue of circular journey tickets, available 
for the tramways and steamboats, at the price of 5d. each. 

The L. C. O. has decided to enter into agreements with the 
Middlesex County Council and the Metropolitan Electric Tramways, 
Ltd., provi for the construction by the Council of tramways to 
link up with the light railways of the Middlesex County Council at 
the county boundary at Highgate, the lines to be leased to the com- 
pany fora period of three years. 


Middlesex.—A further section of the Middlesex electric 
tramways, from Highgate Archway to Whetstone—a distance of 
some five miles—has now been completed, and will be formally 
opened on June 1st, in readiness for the Whitsun holidays. The 
line passes along the Great North Road, through East Finchley, 
Church End, Finchley, to Whetstone and Totteridge, within two 
miles of Barnet. 


New York.—A serious collision occurred on the Third 
Avenue Elevated Railway on Monday last, 20 passengers being 
injured. Short-circuits occurred on the third-rail track, and some 
of the firemen who hastened to the spot received shocks. 


New  Zealand.—CuHnisrCHURCH.— Our local corre- 
spondent informs us that the Tramway Board recently discussed the 
question of fares, and & Committee appointed has suggested the 
adoption of the use of discount tickets to those who travel over the 
system on the longer sections every day. Season tickets were in 
use until recently, but were not found to be satisfactory ; they were 
cheap, £5 per annum to Sumner, a distance of eight miles. The 
board still desires if possible to offer some concession to regular 
presengers. Special tickets at half price are to be issued to children, 
and monthly tickets are recommended by the Committee for school 
children. 

The arbitration proceedings between the New Brighton Tramway 
Oo. and the board have resulted in the latter having to pay £7,267 
for the company’s line, or £1,752 more than was estimated. The 
company’s claim was over £16,000. 

„ AUCELAND.—The City Council has resolved to make a claim on 
the Tramways Co. for its percentage of the profits (£1,700) made in 
1902, and on the sum of £5,000 set aside out of the profits of 1903 
to depreciation, and has instructed the city solicitor to demand 
the same. | 

The negotiations between the Tramways Co. and the Mount 
Eden Road Boatd have now been concluded, and it is expected 
that the lines in this district will soon be commenced. 


Parcel Traffic.—At a meeting of the Manchester Tram- 
ways Committee last week, it was announced that Messrs. Button 
and Co. had served a writ upon the Town Olerk aimed at the collec- 
tion and delivery of parcels by means of carts, &c. The plaintiff 
company seeks a declaration that the defendants have no power to 
convey, collect or deliver by means of road vans or undertake the 
collection of the value of goods on delivery, also an injunction 
restraining them from acting as carriers, and a declaration that it is 
unlawful for the Committee to spend money out of the city funds 
or the tramway receipts for any such purposes. The Committee 
gave instructions for the action to be defended, and counsel has 
been engaged. 
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Councillor Boyle, in the course of an interview, says the parcel 
traffic is the bezinning of a vast system, to end in the transport of 
merchandise of all kinds between the Ship Canal Docks and all 
Lancashire towns. | 

Some time ago Liverpool called together a conference of all the 
tramway suthorities in Lancashire, except Manchester and Salford, 
and submitted a echeme for carrying mecbandise by tramway between 
the Liverpool Docks and all the Lancashire towns. At that time 
several of those towns approached Manchester as being the natural 
centre of distribution, and ever since taking over the tramways from 
the old company, the Committee has had the presant scheme in hand. 

The scheme has only been two months in operation, and it has 
met with considerable opposition by private carriers, who contend 
that public funds should not be utilised to subsidise competition off 
the route of the tramcars. If the Committee cannot collect and 
deliver, the whole scheme fails. 


Paris Metropolitan Railway.—The annual meeting 
of the Paris Metropolitan Railway Co. was held in Paris on 
May 18th. The system, as now in service, comprises a length of 
close on 32 km. of double track, divided ipto three lines, the third, 
of a length of 8 km., being placed in service Jast autumn, aud 
described in the ErEgcTRICAL Review of December 204, 1904. 
The total receipts for 1904 were 20,662,297 fr. and the expenses 
8,779,645 fr., giving a ratio of expenses to receipts of 42:49 per cent. 
The ratio for 1903 was 42 9, and for 1902 41:52. The gross profits 
of the company were 11,882,652 fr., and after deduction of the fixed 
rent due to the City of Paris, as interest on the capital expenditure 
for tunnels and viaducts, &c., which was borne by the municipality, 
the net profits of the company amounted to 5,210,111 fr. As there 
were but 30 km. in service until the end of 1904 (when the last 
part of Line 3 was formally opened), the net profits per kilo- 
metre amounted to 200,104 fr. 

The rolling stock of the company consists of motor-cars and trail- 
cars, no locomotives being in service. The total number of cars of 
all descriptions is 695. Of these, considerably over half are two- 
axle cars, and these are now being transformed into four-axle cars as 
fast as the service permite. As the cars are converted a metallic 
driver’s cab is added, instead of the former wooden compart- 
ment. 

The dividend declared was the same as the previous year —i. e., 
8 per cent. on the peid-up capital. The special pension fund, 
created in 1904, was farther increased by 500,000 fr., and a sum of 
273,490 fr. was carried forward for next account. The present 
paid-up capital of the company is about 70,000,000 fr. 

In view of the completion of the southern section of Line 2, it is 
proposed to issue debentures, and resolutions to this effect were 
passed at the meeting. The viaducts across the Beine at Austerlitz 
and at Passy are all that remain to complete Line 2, which will 
be opened for service in a few months from date. The line itself, 
including stations, tunnels, and viaducts, has been ready for some 
months. When this line is finished the first section of the Metro- 
politan Railway will be complete, aud the concession, which runs 
for a term of 35 years, will then commence to take effect. 

It was stated at the meeting that the second section of the 
railway, comprising Lines 4, 5 and 6, would be handed over to the 
company by the municipality during the course of 1906 and the 
beginning of 1907. 

The third section is only as yet in the preliminary stages. Two 
lines only, with certain extensions of existing lines, are included 
in this section. 

During 1904 & seventh generating group was added to the Bercy 
power station, and, with an addition now being made, the output 
of this station will attain 14.000 kw. by the end of the present 
year. The sub-stations Père Lachaise and Opera, used in oon- 
nection with line No. 3, were placed in service during 1904, making 
‘a total of five sub-stations in service out of eight or nine provided 
in the scheme of the Metropolitan network. 

The large power station at St. Denis, containing 20,000 Kw. (to be 
increased to 40,000 xw.) of Brown-Boveri-Parsons steam turbine 
groups, will be opened in the course of the present year, and 
power will be supplied to the Metropolitan Oo. from January ist, 

6. | 

In the discussion of the report, it appeared that the question of 
lifts had been occupying the attention of the company, especially 
with respect to the deeper level stations of the Etojle and others. 
An arrangement has not yet been come to with the municipality in 
respect to the payment for the installation. 

A notable modification ia the stations during 1904 was the placing 
of double exits at opposite ends of the stations, one of which is 
reserved for exit in case of accident, like the disaster of 1903. 


St. Helens.— Each night the tramcars on the St. 
Helens and Prescot section are subjected to occasional attacks of 
stone throwing, though nothing very serious bas happened. On 
Friday night the passengers in one of the cars starting from Bridge 
Street, 8t. Helens, were alarmed by a loud report. An investiga- 
tion was made, and it was found that a railway fog eignal had been 
placed on the line. The tramway manager has taken out another 
summons for assault. Both tradesmen and residents complain 
of the great inconvenience and: loss of trade caused by the 
strike, and it is expected that the service will be considerably 
increased before long. 


Wednesbury.—At a special meeting of the T.C. last 
week the members confirmed the agreement with the South Stafford- 
shire Tramways Co. for the purchase by the Corporation from the 
company of the tramways in the borough. The tramways company 
has undertaken to proceed with tbe reconstruction of the line 
between Dadley and Wednesbury as soon as it has completed 
the portion between Wednesbury and Darlaston. 


Poole.—The town clerk has been instructed to apply 
to the B. of T. for permission to borrow the sum of £50,000, being 
the proportion of the purchase money of the Poole and District 
Light Railway agreed to be provided by this Council, and also the 
estimated amount of the costs incurred by the Council in connection 
with the purchase of the said undertaking. It was stated that a 
similar amount would have to be paid by the Branksome О.р С.о 
make the undertaking the joint property of Poole and Branksome. 


Southend Pier.—During the past 12 months 600,000 
people travelled by the tramway on the pier, and there was not a 
single accident of any kind. 


— 


TELEGRAPH AND TELEPHONE NOTES. 


Anglo-Chinese Telegraphs.—A Convention was signed 
on Tuesday between China and Great Britain, renewing Article 16 
of the Barma Convention of 1894 respecting a junction between the 
Burma and China telegraph lines, with a modification of rates to 
meet the general lowering of rates of submarine cables. The 
article, owing to Chinese neglect of the Yan-nan lines, has hitherto 
been a dead letter.— Times. | 


Brighton Telephone Accounts.—The balance-sheet 
for the first year's working of the Brighton Corporation telephones 


was issued recently. It showed a profit balance, after all charges 
were made, of £413 14s. 4d. The total debt created amounts to 


£45,859 93. 1d. | 


REVENUE ACCOUNT. 
The gross income, almost entirely arising from rentals and 
tolls, stands at "T - € i oe 26 . £6,787 16 10 


Operating expenses .. s ae a os 1,814 18 4 
Repairs, maintenance and renewals ·.. 25 ae 496 5 1 
пени; rates and . | dine Е ° н "P m 212 8 0 
anagement expenses (inclu own Ha arges 
£171 108. 11d.) ee ee ев ee ee ee е е 1,979 8 10 
Total expenditure .. £8,802 10 8 
Revenue as above ee ee ee * s ee “ee e £6,787 16 10 
Expenditure .. os T 93 v3 ae ee 8,802 10 8 
| Gross profit ws ee . £3,905 6 7 
Interest.. ee ee ee ee oe ee ee ec £1,098 14 4 
Income-tax ee ee ee ee oe E" oe oe 25 18 0 
Provi-ion for bad debts  .. se is es <a 25 125 0 0 
Sinking fund ee ee ee eo ee ec e* ` oe 1,827 4 11 
£3,571 12 8 
Gross profits se ee ee ee | oe ee ee oe 42,985 6 7 
Loan charges, &oc. T ae se 8 . . . 2,571 12 8 
| | Net profit ..  .. vs „ 418 14 4 
The capital expenditure stands as follows : — 
Switchroom .. © 3 "s T Ps vs .. £1188 7 5 . 
Underground construction ee se ae .. 19,882 16 3 
Overhead construction $5 ve os ʻi > eo 9,66918 6 
Exchange oonstruction  .. vu x va s .. 486819 Я 
Instruments. 25 - e» ei ss 6,006 5 4 
Plant and tools ee oe oe oe ee 465 6 10 
Office furniture Nt - 5. ee 821 16 4 
Preliminary and general expenses T Ар .. 1,988 12:6 
Engineer's commission io s s% А „ 2,008 8 4 


China.—The S/andard Shanghai correspondent states 
that the landing of German marines at Haichu was for the purpose 
of choosing a landing place for the cable which is now being laid 
between Java, Shanghai and Tsing-tan by the Netherlands and 
German Governments, 


Handbook for Telegraphists—Mr. G. Evans, an 
official of the Deutsch-Atlantische Telegraphen-Gesellechaft, intends 
issuing about October 1st next an International Handbook for 
Telegraphists for 1906. The book is to be published in English, 
German and French at the price of 3s., and the following subjects 
will be found therein, viz. :—Diary ; list of telegraph companies and 
their lines; the principal points of the International Telegraph 
Convention, chief rules, tariffs, &c.; vocabulaty of the most 
commonly-used forms for service telegrams; training of tele- 
graphiste; new inventions, &c. 


Imperial Cable Policy.—The Chancellor of the 
Exchequer has consented to receive on June 8th a deputation from 
the Imperial Communications Committee of the House of Commons, 
headed by Sir Edward Sassoon, M.P., for the purpose of discussing 
the general lines of cable policy, and recommending reductions in 
the rates to West Africa and India; also to call special attention 
x the action of one of the co-partners to the Pacific cable con- 
erence. 


London.—Sr. Pancras.—The engineer and surveyor 
having reported that the telegraph wires had been blown down in 
the Highgate Road, and that the Post Office authorities, in spite of 
his application to have the wires fixed underground, were р! 
them on new poles, the Borough Council is to draw the attention of 
the Postmaster-General to the fact that the multiplication of overhead . 
wires is regarded by it with great objection, and that, as conduits 
bave been laid underground, the permission by the late Vestry for 
the erection of the poles in Highgate Road matt be withdrawn, as 
the necessity for their continuance no longer exists. 

WExsTMINSTEB.—The Works Committee reported having received 
a letter from the eral. with reference ito the sity 
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engineer measurements of paving reinstated by the Council after 
Post Office trenches in tbe year 1903, stating that the dimensions 
given by the P.O. authorities were sufficient to reinstatethe pave- 
ment. Asthe city engineer had been unable to make any allowance, 
the Secretary to the Post Office now intimated that the Postmaster- 
General could not pay the account, as his liability was limited to 
restoring the pavement to the condition in which it was prior to 
being өре and the dimensions given were sufficient to admit of 
this obligation being complied with. The Committee recommended 
that the Postmaster-General be informed that the Council did not 
seo its way to smend the accounts, and requested payment acoord- 
ingly. This was agreed to. 


Maltiple Telegraphy.—Van Rysselberghe succeeded in 
sending telegraph and telephone messages over the same wires 
simultaneously by smoothing down the sharp ends of the telegraph 
signals with inductive coils in order not to affect the telephone, and 
inserting a condenser between the telephone apparatus and the line. 
M. Picard, of the French Telegraph Administration,, has brought 
out a system of multiple telegraphy by ordinary currents and undu- 
latory or alternating currents, working simultaneously, which is 
evidently based on the Van Rysselberghe system. The ordinary 
currents pass through an inductive coil before they enter the line, 
and the undulatory or alternating currents charge a condenser con- 
nected between their sending apparatus and the line. These cur- 
rents indirectly charge the condenser through a transformer or 
induction coil, the secondary cirouit being connected to the con- 
denser, and the primary circuit to the sending key and source of 
current. In the case of undulatory or vibratory currents the primary 
circuit is interrupted by a vibratory interruptor, as in the phono- 
pore telegraph. In both the ordinary and the undulatory or alter- 
nating currents the sending and receiving apparatus are connected 
up by switches. 

Tangier-Cadiz.— The French cable between Tangier and 
Cadiz was opened for public use on the 16th inst., says а Reuter 
telegram. 

Telegraphic Interruptions and Repairs :— 

; CABLES 


INTERRUPTED, REPAIRED, 


Trinidad-Demerara (No.1) .. .. co ce Aug. 96, 1901 .. T 
Trinidad-Demerara (No. 2) .. eo or . May 11,1 oe 
Be Lucis- GO co ee өө ve ee May өө eo 


Martinique .. oe oe oo 
Ca enne-Pinhetro ee ee ee ee 
Belzsa-Iosa (Yemen) Camaran  .. .. 


Terifs-Tangler .. re ae 18, 
Viadivostok-N өө eo Feb, 9 1904 ee өө 
Closed { Vaar ontok era net 4 X T. Mar. 9, 1304 e e 


Jamaica-Colon .. .. .. .. Jan. 5, ee 
Bathurst-Bissao .. s m ix к . April 22, 1905 

Cape Haite-Mole Bt. Nicholas . April 28, 1 ee 
San Dom -Curacao .. Е is . May 5, 1905 е. 
Bonny-Dualss oe oe May 12, 1905 May 20 
Dakar-Conakry 0 0 [EJ oe eo May 1, 1905 oe 


Puerto-Barrios ee ee ee oe ee July 28, 1009 ee eo 
Kertch-Soutehoum os өө T T „ Bept. 27, 1904 .. ee 
Telephone Agreement, — A deputation from the 
National Association of Telephone Operators waited upon the Post- 
master-Goneral last Thursday. The deputation, which represented 
the day and night operating staff in the employment of the National 
Telephone Oo. in London, Liverpool and Manchester, requested a 
guerantee of continuity of engagement, the superannuation to be 
based upon the whole period of service sccording to precedents 
established by the Telegraph Act and the Motropolitan Water Act, 


and that they should be put in every respect on a level with the 


members of the Government telephone staff in a like grade at the 
date of transfer. They also asked that seniority should in all cases 
be based upon the whole period of service, and that no fresh medical 
test should bs required. Lord Stanley’s reply was sympathetic, bat 
he could not yield on the question of superannuation, the precedents 
quoted being, in his opinion, bad ones. 

The motion for the appointment of the Post Office Telephone 
Agreement Committee came up before the House of Commons on 
Monday. Fears were expressed by several members of the Opposi- 
tion that the Committee’s functions would be.confined to registering 
its approval of the agreement. 

Lord Stanley said the Committee would have all the powers of 
an ordinary Select Committee, and could make the fullest inquiry, 
and report to the House, but it would not have power to alter the 
terms of the agreement. It might, however, make recommenda- 
tions, and he would have to consider whether, in view of those 
recommendations, if any, he could go on with the agreement, and 
tha House would have to consider whether it should be accepted as 
a whole. If the House did not accept it, it would fall to the ground, 
and he or a future Postmaster-General would have to make a fresh 

eement. He promised that the House should have an oppor- 
tunity of saying yea or nay to the agreement before August 31st. 

It was pointed out by the Opposition that the Committee, though 
it might make recommendations, would bave to report either that 
the agreement should be affirmed or that it should not. There was 
no middle course, and it wae urged that it should have full liberty 
to make any report it thought fit. 

Lord Stanley ultimately agreed to the insertion of words under 
which the Committee, if it made any recommendations as to modi- 
fications in the agreement, might report whether it should be 
affirmed with such modifications. 


Telephone v. Telegraph.—O wing to the growing use 
of the telephone and the express letter service, says the Daily 
Moti, the telegraph delivery office in Moorgate Street Buildings, 
E.O., is to be closed at Whitsuntide. Inquiries are now being 
sail which may result in the closing of other telegraph 

. | | 


Tory Island Cable.—Telegraphic communication with 
Tory Island is interrupted owing to a mishap to the cable which 
connects it with the mainland. The Government cable steamer 
Monarch arrived in Lough Swilly on 21st inst. to effect the 
necesaary repairs. It is at Tory Island that Atlantic liners are first 
7 which proceed by the North Trish Coast route to England.— 


Wireless Telegraphy.—An Ottawa" correspondent of 
the Standard telegraphs an announcement by the Canadian 
Minister of Marine that an arrangement has bsen made with the 
British Government to pass a general law regulating wireless 
telegraph systems. The announcement was made in connection 
with the paesing by the Railway Committee of the Bill incorpo- 
rating the Fessenden Wireless Telegraph Company of Oanada. It 
is pointed out that an Act was last year dealing with wire- 
less telegraphy, and that nothing is known at the Post Office of 
any farther legislation. Licences are now being issued under the 
Btatute of 1904. : 


Wireless Turns.—The Press now announces the fact 
that wireless telegraphy has reached the variety stage. Captain 
Bloom, at the Empire Theatre, gives entertaining illustrations of 
tho use of the Marconi system for various purposes. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Bangour Village—May 27th. Edinburgh District 
Lunacy Board wants offers for boilers, engines and dynamos, 
economisers, cranes, battery, switchboard, cables. Electrical 


engineers, Messrs, Buoban and Hogarth, 16, Rutland Square, 


Edinburgh. Architect, Mr. H. J. Blanc, 25, Rutland Square, 
Edinbargh. 


Bracebridge Asylum.—June 7th. Fire alarms, tele- 
phones, bells, and tell-tale clocks, for this Asylum. See “Official 
Notices” May 19th. | | ; 


Brecon and Radnor Asylum.—June 7th. Wiring 
and motors for the new farm buildings, also fire alarm installation 
at the Asylum. See “ Official Notices" May 19th. 


Burslem.—May 30th. The Corporation invites tenders 
tor wiring the Town Hall, Markets, &c., also for house service fuses 
and meters. Mr. Ashton Bremner, borough electrical engineer. 


Dublin.—May 30th. The Cleansing Committee wants 
tenders for tank wagons, covered tipping wagons, &o., for conveying 
city refuse over the tramway routes. City engineer, Mr. Spencer 
Harty, City Hall. 


Eastbourne.—June 9th. Concentric cable for the 
Corporation. Gee Official Notices ” to-day. | 


Edinburgh.—May 30th. Switchboard panel extension 
for McDonald Road station. See “ Official Notices" Мау 12th. 


Edinburgh.—May 31st. The Parish Council invites 
tenders for electric light installation and new electric passenger 
lift in connection with the extension and reconstruction of the 
Conncil Offices, Castle Terrace. Mr. R. M. Cameron, architect, 53, 
Great King Street, Edinburgh. 


Edinburgh.—June 5th. Cables for Electricity Supply 
Department for one year. Вее “ Official Notices " to-day. 


Edinburgh.—June 6th. Steam and exhaust pipe-work 
FA the ан Road electricity station. See Official Notices” 
y 19th. 


Hammersmith.—June 2nd. British manufacturers are 
invited to quote the Council for the hire of materials for electrical 
distribution to the stands at the Olympia Electrical Exhibition in 
September. See Official Notices to-day. . 


Kettering.—May 29th. Nernst lamps, posts, &c., for 
street lighting. See “ Official Notices” May 5th. 


Melbourne.—July 14th. Aro lamps, poles, brackets, 
е; к. street lighting for the Council. Bee Official Notices 
y 12th. 


Ossett.—June 14th. High-speed engines, dynamos, 
booster and balancers, battery, switchboard, crane and cables. Вее 
Official Notices " to-day. 


Partick.—June 6th. Water-tube boiler, switchboard 
extensions, coal conveyor, bunkers, feeder cable, ёс. See " Oficial 
Notices” May 19th — - | 
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Radeliffe.— May 80th. Опе 250-Kw. steam dynamo for 
electricity works extensions. See “ Official Notices " May 19th. 


Spain.—June 4th. The Spanish Ministry of Posta and 
Telegraphs in Madrid is inviting tenders, until June 4th, for the 
supply of 50 tons of galvanised iron telegraph wire, 4 mm. diameter 
and 5 tons of bronze wire, 3 mm. diameter. Particulars may be 
obtained from, and tenders are to be sent to, La Direccion General 
de Correos y Telegraphos, Carretas, 3, Madrid. 


Swansea.—June 5th. Two motor-alternators for the 
Oorporation. See “ Official Notices” May 19th. 


Todmorden.—June 8th. Pipework for the electricity 
works. See Official Notices to-day. | 


OLOBNED. 


Batley.—The Corporation has accepted the tender of 
Messrs. Dick, Kerr & Co., Ltd., for permanent way and overhead 
work for the double line of tramways in Bradford Road. The 
paving will be done by the Corporation. { 


Bury (Lancs.).—The Board of Guardians has accepted 
the tender of Messrs. F. W. Smith & Co., Ltd., of Salford, for the 
wiring of the Hospital for the E.L., at £830. 


Deptford.—The B.C. has accepted a tender by the Hart 
Accumulator Oo., Ltd., to maintain the batteries at the baths and 
wash-houses for five yeare, at £14 17s. per annum. 


East Ham.—The T.C. has placed an order for a 10-ton 


weighbridge, for the generating station, with Mesars. Pooley and 
Sons, Ltd. 


Erith.—The U.D.C. has accepted the tender of Messrs. 


рк & Wilcox, Ltd., for pipework at the Electricity Works, at 


Faversham.—The T.C. has accepted the tender of the 
Campbell Gas Engine Co., Ltd., of Halifax, for the supply of 
additional plant for the E.L. station, at £4,183. 


Holland.—Messrs. R. W. Blackwell Ltd., London, 


succeeded in submitting the lowest tender (47,434 fl.) for the supply 
and erection of the overhead conductors for the municipal electric 
tramways in Utrecht. 


London.—The L. C. O. has given a contract for 500,000 
stoneware ducts, for tramway cables, to Messrs. G. Skey & Oo., Ltd., 
pu 5 and to Messers. Stanley Bros., for 250, C00 ducts, for 

The tender of the Tudor Aocumulator Oo. is recommended for 
the supply of a battery for Greenwich power station, at £1,876, 
and for maintenance for 10 years, for £1,120. 

The tender of Mesers. Oarrick & Ritchie is recommended for 
acceptance for three overhead travelling baud cranes for sub- 
stations, for £678. 


Marylebone.—The B.C. has placed an order with the 
Bt. Helens Cable Co., Ltd., for 10 miles of 03 concentric cable, at 
£154 12s. per mile; three miles of 03 triple-concentric cable, at 
£287 4s. per mile; two miles of ‘06 triple-concentric cable, at 
£362 8s. per mile, and one mile of ‘1 triple-concentrio, at £474 83. 
per mile. = 

The Council bas also accepted the tender of Messrs. Wm. Cory 
and Son, Ltd., for 6,000 tons of coal, at the following prices: 
oa at 12s. per ton; Shipley, 128. 1d.; and Babbington, 

в. 64. 


FORTHCOMING EVENTS. 


To-day'e Arrangements.—At5 p.m. At 92, Victoria Street, S.W. 1.E.E. Annual 
General Meeting. 


At 3.80. p.m. Physical Society Meeting at the National Physical 
Laboratory, Bushey Park, Teddington. "The Specitio Heat of 
Iron at High Temperatures," by Dr. Harker. “The Measurement 
of Small Ind uetances,“ by Mr. Campbell. 


Tuesday, May 30th.—At 8 p.m. Optical Convention, 1905. Opening Ceremony 
о ne Tele at the Northampton Institute. Closes on Saturday, 
une 8rd. 


Thursday, June 1st.—At 6 p.m. Royal Institution. Tyndall Lecture by 
Prof. J. A. Fleming on Electro-Magnetic Waves." (Lecture II.) 
At 8 p.m. Chemical Society. Meeting. 


Thursday, June lst and Friday, June 2nd.—At 11 a.m. and 10.30 a.m. respeo- 
tively. Institution of Mining Engineers. Meeting in London at 
Burlington House, For further particulars see our Notes" 
oolumns. : " 


THE ELECTRICAL ENGINEERS R.E. (VOLS8). 


Тнв following orders have been issued for next week :— 


Monday, May 29th.— A" Company. "Technical Instruction, 7 p.m. Projector 
Drill, 7 till 9 p.m., for Teams. А 

Tuesday, May 30th.— B” Company. Technical Instrüction, 8 p.m. Projector 
Drill, 7 til 9 p. m., for Teams. 

Wednesday, May 8lst.—No Adjutant’s Drill. Projector Drill for Teams, 
Members of all Companies, 7 til] 9 p.m. | 

Thursday, June 1в%.—“ C" Company. Technical Instruction, 8 p.m. Projector 
Drill, 7 till 9 p.m., for Teams. : 

Friday, June 2nd. —' D" Company. Tecbnical Instruotion, 7 p.m. Projeotor 
Drill, 7 till 9 p.m., for Teams. 


Notice.—Recruiting will cease until after Camps. 


J. J. Е. O'SHAUGHNESSY, Са i 
For 0.0.8 R. E. (V. 


NOTES. 


The Happy Dispatch.—Much nonsense is being pro- 
mulgated by the daily Press, and also in the House of Commons 
Committee, in support of the Metropolitan Pneumatic Dispatch 
Bill, which embodies a scheme for putting down 95 miles of double 
tubes for the dispatch of parcels to every part of London. 

Civil engineers of reputation, borough engineers and others, bave 
given evidence before the Parliamentary Commission in an autho- 
ritative manner, and we donbt if the majority of them have ever 
had an hour’s real experience of pneumatic dispatch working. We 
doubt, indeed, whether they have ever seen a pneumatic system 
other than the experimental Batcheller line. | 

It is highly probable that the writer of this little script and Mr. 
H. F. Joel are the only men left to tell th» tale of the actual daily 
operation of the tube laid by the old Pneumatic Diepatch Co. 
between Euston Station and the General Post Cffice; buta writer 
in the Evening Standard and St. James's Gazette lays before the 
readers of our evening contemporary some startling news of the 
projecte, failures and achievements of pneumatic transmission. We 
are gravely informed that the tube above mentioned was 4 ft. 6 in. 
in circumference, and that the carriages were 10 ft. long x 4 ft. broad ! 
How were those carriages ever got into that tube? Asa matter of 
fact, the tabe was shaped like the letter D lying on its flat side, and 
measured 4 ft.6 in. high x 4 ft. in width. | | 

These abandoned tubes—they were really very well behaved in 
all respects—the writer telis us, are still in sifu, for the workman- 
ship put into them was splendid." They were made of cast-iron, 
and would not pay as scrap metal for the breaking up of the streets 
to recover them. 

Many distinguished persons made the trip from Bt. Martin’s-le- 
Grand to Euston, haviog to lie, says our informant, on their 
backs in a spare car. Asa matter of fact, the people who went 
through that tube sat up! What need to stretch oneself prone in a 
carriage which fitted a tube of the dimensions given? We might 
take exception to other points, but we have said enough to show 
once again what we have laboured for so many yeare, the absolute 
necessity of having technically educated men on the staff of the 
daily Press to deal with engineeriog and technical subjects. 


Theory of the Electrolytic Rectifier.—Experiments 
carried out by Mr. В. R. Cook, and recorded in the Physical Review, 
Vol. XX., No. 5, lead to the following conclusions : — 

1. The high apparent resistance of the electrolytic rectifier, when 
aluminium is the anode, is due to the counter-electromotive force 
produced by the difference in charge of the cations around the 
carbon plate and that of the anions around the alaminium plate. 
2. 80 long as the potentis] is below the critical value, the 
resistance of the film to the transfer of electricity is such that very 
few of the anions pass through it. т 

2. When the aluminiam is the cathode, hydrogen forms between 
the metallic aluminium and the film; this breaks the film and 
exposes metallic aluminium, thus allowing only a small polarisation 
and hence a low resistance. 

4. It has been shown that there exist two potentials, depending 
on the temperature, at which the film of aluminium undergoes a 
change such that its resistance to the passage of the ions is 
decreased, the first being at a potential whose value is about one- 
third the value of the second. The second is at the critical value 
of the potential and is due to the crystallisation of the film. 


Nitrogen of Lime.—It was announced a few months 
ago that the first practical application of the patents for the pro- 
duction of the new fertiliser known as nitrogen of lime would be 
made in Italy. 16 is now stated that the Cyanid Gesellschaft, 
which is closely associated with the Siemens & Halske Co., and which 
acquired from the latter all the principal home and foreign patents 
for the process, is taking ateps for the working of the method on a 
large scale in Austria-Hungary. For this purpose works capable of 
torning out 4000 tons of the new fertiliser per annum are to ba 
established in connection with the carbide works at Bebenico, in 
Dalmatia. These works have 20,000 н.р. available, and being located 
directly on the coast, are very favourably situated for the export 
trade. It is expected that further contracts will be spsedily con- 
cluded, as negotiations are proceeding for the granting of licences 
to manufacture in other countries. · 
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Electrical Contractors’ Association (Incorporated), 
Northern Section.—The annual meeting of this Section was held 


at on May 20th, Mr. J. Mo. Dermott, of Achton-under-Lyne, 
in the chair. The following officers were elected for the entuing 
year :— 


Chairman—Mr. W. Sutton, of Liverpool. 

Hon. Treasurer—Mr. Т. G. Urher, of Newcastle-on-Tyne. 

Hon. Seorctary—Mr. W. Oross, 4, St. Nicholas Buildings, 

Newcastle-on-Tyne. 

The annual report was adopted, and other routine business was 
transacted. The report stated that the Association now hid powers 
which gave it the status necessary to make it a recognised power 
for the good of the electrical fraternity. The agreement with the 
National Electrical Manufacturers’ Asssciation worked well, but was 
unfortunately cancelled on December 31st, 1904; the thanks of all 
members are due to the joint committee for the fair and carefal 
manner in which they treated the large number of cases (many of 
them difficult) with which they had to deal; the Central Board is 
fully dealing with this subject of fair trading, and it is exp3cted 
that very shortly it will be able to place before the members & 
scheme which will be bsneficial to all. During the year 12 members 
resigned and 25 new members joined, making a total on May Ist, 
1905, of 82 members; of these new members, eight are in business 
in Bradford and district, having joined the Leeds branch. The 
report says :—'' Ths matter of fair tendering has engaged attention; 
in one case of an architect selling specifications, very strong action 
was taken, and the board was pleased to find that several memb rs 
had individually refused to quote ander those conditions. This 
matter has зеп largely commented on in the techuical Press, the 
prompt action of your executive having in a great measure contributed 
to the prominence given to the case. The schems for the registra- 
tion of workmen continues to be increasingly useful; members are 
however requested to ensure that all workmen leaving (heir em- 
ployment are provided with a card, in this way only can the 
efficiency of the system be enhanced. No trouble with workmen 
has been reported. The prompt action taken by the Manchester 
branch relating to false reports in the daily Press in October last 
respecting fires caused Ьу electrical faults, emphasised the u'eful- 
пем = the many means by which th3 Association can serve ite 
members.” 


Alleged Theft of Energy.—At the South Shields Petty 
Sessions on the 16th inet. Thomas Tazgett, of Hebburn-on-Tyne, 
was Charged with having stolen electrical energy, the property of the 
Northern Counties Electricity Supply Co. It was alleged that 
Taggett, by using undue pressure on the knob of a penny-in-the-slot 
meter, had turned the pointer round and broken the mechanism of 
the slot which enabled him to obtain light without payment. Mrs. 
Taggett denied that the meter had been tampered with, and said 
that on the night upon which the meter was taken away a penny was 
put in and the light utilised. The Bench considered that there was a 
primd facie case, and Taggett was committed for trial at the 
Sessions, bail being allowed. 


Electrical Workers in Germany.— The number of 
actual workers in the German electrical industry at the present 
time is nearly three times that of ten years ago. According to 
official statistics there were 26,321 persons engaged in the various 
branches in 1895, and these ware increased to 54,417 in 1903 It is 
estimated by the Association for the Protection of the Economic 
Interests of the Electrical Industry that the total number has now 
advanced to 72,500 persons, who are distributed as follows :— 


Employed by In Electrical Departments. 
Allgemeine Оо.  ... 660 kee „ 17,500 
Biemens-Schuckert Co. ... V ». 12,000 
Other works (225) ... 43,000 

Ў Total... 900 72.500 


It із important to note that the total of 17,500 persons in the case 
of the Allgemeine Оо. does not include the 11,500 workers who are 
employed by the same company in the produotion of turbines, gas 
engines, copper and brass goods, automobiles, wire в, &0. 
While the figures for the Biemens-Schuckert works exclude the 
n: engaged in the installation offices, and in the special 

ries of the original Biemens & Halske Co. The two leading 
groups thus employ 40 per cent. of the aggregate number of 


workers who are actually occupied in the production of electrical 
manufactures. 


News of Tesla. — From the Globe of May 19th 
we cull the following, for which we take no responsibility :—' At 
last, Mr. Nikola Tesla, after a lo 
tower of Wardenclyffe, Long Ieland, has broken silence in a United 
States patent recently granted to him. It appears from the specifi- 
cations that he has been sending electrical oscillations through the 
ground by means of a powerfal transformer having one end of the 
tecondary coil to earth and the other to an elevated metal disk, 
probably the colossal griddle on the summit of his tower. He was 

to do so by observing that lightning discharges produce electric 
waves or osciliations in the ground, varying in length from about 
25 to 70 metres. His ap us produces waves of similar kind, 
which travel to great 
messages, but control or actuate apparatus for other p — 
mech as indicating the time of an observatory, determining the 
кено and distance of bodies, and the course or speed of a ship 

юл, 

“According to his patent, the electric waves from the earth- 

travel to distant parts of the earth, and are there reflected 
on themselves producing by interference with the outgoing 


on the earth two or more oscillations of 


isolation in his experimental 


сев, and they not only transmit ` 


waves a series of 5 having crests and hollows lying 
in parallel circles round the earthplate as a pole. By impressing 
erent wave length, a 
resonant stationary wave can be made to travel slowly over the 
globe. A delicate receiving apparatus has been invented for detect- 
ing these resonant waves. It consists essentially of a condenser 
charged from the ground and discharged through an indicating or 
а recording instrument. In any part of the globe, the wave-length 
of a resonant stationary wave can be found by mathematics, and 
the distance of the place from the source of waves calculated. A 
ship can thus find its latitude or longitude, time, &. With several 
generators in chosen localities, the entire globe could be sub-divided 
into different zones of electrical activity, and important data 
obtained from observation of the waves.” 


Institution Notes, — Institution OF ELECTRICAL 
EnmcrmEEBS (ВївмтнанАм BECTION).— The rt which came bafore 
the annual meeting on May 10th, showed that the membership 
during the year had increased by 35, from 258 to 203. A premium 
of £10 was awarded for the paper on "Some Uses of the Oacillo- 
graph,” read by Messrs. D. K. Morris and J. K. Catterson-Smith in 
the previous Session. The following are the officera for the 1905 6 
Session :— 


‚ 


ComMITTEE, 1905-6. 


Past Chatrmen—Sir Oliver Lodge, F.R.S. (1900-2); Henry Lea, M. Inst. C. E. 
(1902-3); J. С. Vaudrey, M. Inst. C. E. (1903-1); W. E, Sumpner, D, So. (1904-5). 

Chatrman—R. Threlfall, F. R. S. 

Vice - Chairman -R. A. Cbattock. 

Ordinary Members of Committee Messrs. А. Н. Bate, W. Brew, W. E. Groves, 
8. H. Holden, R. C. Jackson, G. Kapp. M. Inst. C. E., J. H. Mo Lean. R. К. 
Morcom, R. Orsettich, C. E. C. Shawfield. 

Hon, Secretary —D. K. Morris. 

- Assistant Hon. Secretary—H. B. Matthews. 


The Committee records with very great regret the death of one of 
its number, Mr. R. H. Housman, who has acted on the Committee 
Bince 1902. | 

IxsriTUTION or Мініна ENGINEERS.—The next general meeting 
is to be held in London at Burlington House, at 11 a.m. on Jane Ist, 
and at 10:30 a.m. on June 2nd, when the following papers, among 
others, will be read :—'' The Firing of Babcock Boilers with Coke- 
oven Gases" by Mr. T. Y. Greener; "Note Supplementary toa 
Paper on the Electric Driving of Winding Gears,” by Mr. Е. Hird; 
‘‘Blectric Winding Engines at the Exhibition of the North of 
France, Arras, Pas-de-Calais,” iby Mr. Ed. Lozé. The following 
will be open for discussion :—'' The Problem of Dynamic Balance," 
by Mr. E. H. Robertson; Alternating Currents and their Posible 
Application to Mining Operations." Part IL: “How Alternating 
Current May be Used in Mining,” by Mr. G. F. Walker. At 7 p.m. 
on June Ist, a dinner is to be held at the Holborn Restaurant; on 
the 2nd, at 3 p.m., a visit is to be paid to the tannel works of the 
Great Northern, Piocadilly and Brompton Railway; and on 
Saturday, the 3rd, at 10 am., an excursion to Lot's Road power 
station of the Underground Electric Railways Oo. of London, has 
been arranged. | 


Society of Arts.—On Monday last Mr. H. W. Raven- 
shaw delivered the second of his Cantor Lectures on “The Use of 
Electricity in Mines." 


Electrolytic Production of Chlorates.—A German 
patent has been taken out by Dr. H. Landolt, of Targi, in Bwitzer- 
land, for an electrolytic process of converting the chlorides of 
alkali or alkaline earth metals into the corresponding chlorates, in 
which the essential feature consists in an addition to the bath of a 
chloride of lime solution. This has the effect of causing the forma- 
tion of a layer of lime upon the cathode, which hinders any 
reducing action, and of producing free 5 acid at the 
anode which assists in the oxidation, and so increases the yield of 
chlorate. The electrolyte is compoeed of, say, a saturated solution 
of common salt, to every 100 litres of which 2 litres of a clear 
bleaching powder solution, containing 100 grammes of active 
chlorine—or an equivalent quantity of another solution—have been 
added. The current is passed between a platinum anode and an 
iron cathode, the density at the latter being 1,000 amperes per sq. 
metre. The operation is begun in the cold, but the temperature of 
the bath soon rises to 80° or 100° С. After several days, the 
amount of sodium chiorate in the liquid will have risen to 600 or 
700 grammes per litre. It is then run out of the bath, allowed to 
cool, and the considerable quantity of chlorate which crystallises 
out is removed, washed free from mother liquor, and dried. The 
residual liquor can be returned to the cell or worked up further by 
concentration or more thorough cooling. The current efficiency of 
the process is stated to be almost the theoretical at the start, never 
falling below 80 per cent., provided care is taken to maintain the 
proportion of active chlorine in the electrolyte at the above- 
mentioned figure by repeated introductions of chloride of lime 
solution when required. 


Direct Production of Fine Copper from its Ore.— 
A German patent has been granted to Borchert, Franke and 
Giinther for a process of obtaining fine copper in one operation by 
electrolysis in an acid sulphate solution. Pyrites is first treated by 
the ordinary converter process till it contains about 80 per cent. of 
copper. A concentration of 78 per cent. is sufficient, but if the 
strength is as low as 72 cent. electrolysis is no longer possible, 
while a higher degree of concentration cannot be obtained without 
loss. The material is then cast into plates or other forms suitable 
for employment as anodes, and submitted to electrolysis with a 
current density of about 50 amperes per square metre at both elec- 
trodes. If the bath is kept in motion in the usual fashion, the loss 
of potential at ord temperatures generally remains less than 
1 volt, even when moderately thick layers of sulphur have been 
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deposited at the anodes. These crusts of sulphur, knocked off the 
anodes if necessary, may be worked up by dissolving them in 
appropriate solvents, by melting them, or by oxidising them accord- 
ing to existirg methods into sulphuric acid. After recovery of the 
sulphur, a residue remains which may contain undecomposed 
sulphides: this is treated like the anode slime of copper refining to 
obtain copper sulphate and the noble metals. Any nickel in the 


pyrites passes into solution, and may be removed when safficient 
has accumulated. 


Electrolytic Prodaction of Boron.—An American 
patent has been obtained by Lyons & Broadwell, of Chicago, for a 
process of electrolysirg a molten borate with an anode of carbon’ 
or other material capabie of reducing boric anhydride. The current 
density is kept somewhat high at the anode, so that much heat- 
ing is produced; the oxide being thus reduced to the elomenta 
state. | 


Patent Acts.— Our attention has again been called by 
Mr. C. Crossley, of 9, Zenobia Mansions, W., to the fact that a Bill 
is before Parliament which, if it becomes law, will compel inventors 
to have recourse to the assistance of patent agents when filing appli- 
cations for patents. We have previously expressed the opinion that 
any such restriction would have most unfortunate resulte, and we 
have pleasure in supporting the appeal for opposition to it on the 
part of Mr. Orossley, who will be pleased to hear from any who are 
interested in the matter. | 


Willans-Parsons Turbine,— Too late for correction in 
the article on this turbine, we are informed that the largest size 


manufactured by Messrs. Willans & Robinson is 5,000 xw., not 


3,000 KW. 


Appointments Vacant.—Junior switchboard attendant 
and jointer for Kettering; assistant borough electrical engineer for 
Poplar (£200) ; chief assistant for Battersea electricity works; tele- 
graph inspector (£210) for Northern Nigeria; engineer fitter for 
Camberwell Infirmary (45s.). и 


" Municipal Electric Wiring.—The L. C. C. (General 
Powers) Bill was before a House of Commons Committee on Wed- 
nesday, and the clauses authorising municipal wiring and fitting, 
&c., were passed. The Committee, however, altered the clauses in 
order to make it certain that no loss shall fal] on the rates, and that 
provision shall be made for interest and sinking fund charges, but 
it would not сотре! the Councils to do the work through con- 
tractors. 


OUR PERSONAL COLUMN. 


[ The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and 
also electric tramway and railway officials, to 
Evsorni0aL Review posted as to their movements. 


industry 
readers of the 


Central Station Engineers.—The second annual picnic 
of the St. Anne’s-on-the-Sea Electricity Department took place on 
May 16th. The staff, their wives and sweethearts, accompanied by 
the chairman of the Council, Mr. G. W. Spaina, and the chief 
engineer, Mr. J. Н. CLOTHIER, journeyed to Ingleton, where a most 
enjoyable day was spent. All arrangements were made by Mr. J. C. 
FAIBCHILD, assistant engineer. | 

Mr. Ковювт Brexert, electrical engineer to tbe Burnley Cor- 
poration, last week tendered his resignation. He has been 
appointed electrical engineer and general manager of the tramways 
at Southend-on-Sea; 100 applications were sent in for the appoint- 
ment, 

The Marylebone Borough Council has engaged Mr. T. H. 
RicHABDSON, of Deptford, as superintendent of the generating 
station. : 

The Brighton T.C. on May 18'h confirmed the recommendation 
of the Lighting Committee to increase the salary of Mr. Joan 
Онзвївтїй, mentioned in our last issue. 

The Erith U.D.C. has increased the salary of Mr. G. E. Hears, 
resident electrical engineer, from £200 to £250 per annum. 

The Mirfield U.D.O., which is taking current in bulk from the 
Yorkshire Power Co., has appointed Mr. JoRR Lomas, of Brid- 
lingtop, as electrician. | 

The staff of the Middlesbrough Corporation Electricity Works 
held their third annual dinner on 17th inst. During the evening 
the mains superintendent, Mr. R. H. 8сотвох, was presented by the 
staff with a canteen of cutlery on fhe occasion of his marriage, 
After dinner a smoking concert was held. 


Tramway Officials—Mr. WILIAu Barn has been 
appointed mansger and engineer of the Museelburgh electric tram- 
way undertaking. Mr. Biin acted as constructional engineer, and 
later as interim mavager and engineer. 

Mr. A. W. Kirton bas resigned bis position as manager of the 
Corporation tramways at Keighley. 


General,—Mr. Dettmer Osmers, of 7, Savage Gardens, 
Orutched Friars, E.O., has appointed Mr. Paur WIEDER, 
who has been with him for sometime, as his London representative. 
Mr. Paul Wieck has left Mr. Oamers' employ. 


А 18 J. T. YurLE has been appointed chief electrician to Ayr District 
lum. 


NEW COMPANIES REGISTERED. 


British and Colonial Zoelly Turbine Syndicate, Ltd, 
(84,698).—This company was registered in May 16th, with a capital of £90,000 
in £1 shares, to adopt an agreement between H. Zoelly, of the first 
the Actien Gesellschaft der Maschinenfabriken von Escher, Wyss & Co., of the 
second part, Mather & Platt, Ltd., of the third part, A. G. Schiff & Co. of the 
fourth part, and C. H. Whittington (for the company) of the fifth part, and to 
carry on the business of mechanical, electrical and hydraulic engineers, manu- 
facturers of and dealers in steam turbines and other machinery, бо. No initial 

ublic issue. The number of directors is not to be less than three nor more 
han five; the first are O. Von Gonzenbach (Escher, Wyss & Co.), Zurich; E. 
Hopkinson (Mather & Platt, Ltd.), Queen Anne's Chambers, Weatminster; and 
K. Schauer (A. G. Schiff & Co.), Warnford Court, Е.С. À ger tanon, 200 shares; 
remuneration as fixed by the company. Register office, Queen Anne's 
Chambers, Westminster. 


S. M. H. Tramway Syndicate, Ltd. (84,617).—This company 
was registered on May 17th, with a capita! of £1,000 in £1 shares, to apply to Par- 
liament or other authority for powers to construct light railways or tramways in 
Durham, to equip, maintain and work the same by means of electrical, steam, 
animal or other power, and to on the business of tramway, railway, 
omnibus, motor-car, van and mechanical carriage proprietors, suppliers of eleo- 
tricity for ere and light, éc. The first subscribers (each with one share) 
are :—A. H. Drew, 28, Austin Friars, E.O., gentleman; Н, R. Hogg, 18, 8t. 
Helen's Place, E.C., gentleman; З. A. Chambers, 18, Bt. Helen’s Place, E.C., 
mechanical engineer; Н. Harper, 75, Cannon Hil, N.W., civil engineer; 
C. Whensa-Nicholl, 18, Compton Road, Winchmore Hill, N., electrical engi- 
neer ; W. Buchanen, 84a, Ormiston Road, Shepherd’s Bush, W., draughtsman ; 
and W. H. Priestley, 23, Austin Friars, E.C., secretary. No initial public issue. 
The subscribers are to appoint the first directors; remuneration, £50 each per 
annum (chairman, £75). Registered office, 18, 8t. Helen's Place, E. C. | 


Scottish Electro-Medical Institute, Ltd. (5,868). This com- 
pany was registered in Edinburgh on May 18th, with a capital of 21,000 in £1 
shares, to carry on the electro-medical treatment of human ailments. The first 
subscribers (each with one share) are:—J. Glover, 7, Buchanan Terrace, 
Paisley, manufacturer; W. Wilson, 21, Oakshaw Street, Paisley, clerk; W. 
Lurcan, 52, 8t. Enoch Square, Cardiff, merchant; J. L. Mackey, 24, Blythes- 
wood Square, Glasgow, solicitor; J. H. Young, 32, Renfield Street, Glasgow, 
chartered accountant; F. Lee, 7, India Street, Glasgow, electrician ; and R. W. 
Reid, 21, Blytheswood Square, Glasgow, cashier. The number of directors is 
not to be less than three nor more than five; the first are J. Glover, W. 
Wilson, W. H. Turcan,and J. L. Mackay. Registered office, 94, Blytheswood 
Square, Glasgow. 


OFFICIAL RETURNS OF ELEOTRICAL 
COMPANIES. 


General Electric Tramways Co., Ltd. (43,428).—Tbie com- 
pany’s annual return was filed on May 4th, when the entire capital of £16,500 
in £1 shares had been taken up and paid in full. Mortgages and charges: 


15,000, 


Hartlepool Electric Tramways Co., Ltd. (49,734).—This coms 
pany annual return was filed on May 4th, when the entire capital of £100,000 

5,000 "oed and 5,000 preference shares of £10 each had been taken up and 
paid in full. ortgages and charges: £60,000. 


British Electric Traction Co., Ltd. (49,855).—Particalars of 
a series of debentures created by resolution of June 16th, 1898, securing ап 
amount equal to half the subscri capital for the time being, have been tiled 
in accordance with Вес. 14 (4) of the Companies’ Aot, 1900, a debenture of recent 
date having been produced at the time of filing. Property charged: The com- 
pany’s undertaking and property, preseht and future, including uncalled 
capital. No trustees for debenture holders. A letter annexed to the return 
states that these debentures are issued to trustees for holders of debenture 
stock of like amount, acting under a trust deed, dated June 30th, 1898, as modi- 
fled by a deed of October 6th, 1898, and that some debentures of this series have 
already been registered. The trastees for the debenture stockholders are the 
Electrico and General Investment Co., Ltd. 


Indian Electric Supply and Traction Co., Ltd. (81.233).— 
A charge, dated May 4th, 1905, to secure the amount to be expended оп or in 
relation to the company's Cawnpore undertaking (being supplemental to a deed 
of April 20th, 1905, covering £125,000 debenture stock), has been registered. 
Property charged: The company’s Cawnpore undertaking—such charge $o 
merge in the Indian mortgage on the said undertaking when created. Tru-tees: 
tos Harris, M.P., 4, Green Street, W.; and E. E. Bird, 58, Cadogan Place, 
8. ° , ` " 


G. E. Laneelott, Ltd., electrical and general engineers, Birming- 
ham (84, 211).— 2,000 debentures, dated May 16th, 1905, charged on the com- 
pany's undertaking and property, present and future, including uncailed capital, 
рахе pn 5 No trustees. Holder: G. E. Lanoelott, Soho Avenue, 

andsworth. 


W. R. Sykes Interlocking Signal Co., Ltd., Clapham 
(62,522).—А memorandum of satisfaction in full of a charge dated September 


. 200, 1904, securing £5,000, has been filed. 


C. & A. Musker (1901), Ltd., electrical and general engineere, 
Liverpool (70,573).—Particulars of £20,000 debentures, created by resolution of 
May 10th, 1905, have been filed pursuant to Seo. 14 (4) of the Companies’ Act, 
1900. Property charged: The company’s undertaking and property, present 
&nd future, including uncalled capital (if any), subjeot to an authorised series of 
£50,000 first mortgage debentures (of which £44,000 have been issued) No 
trustees. 


~ 


National Electric Construction Co., Ltd. (53,864).—A 


memor ndum of se:isfaction in full of a charge dated August 4th, 1904, securing 
£20,000, has been filed, 


Dalverton Electric Lighting Co., Ltd. (80,071).—A mortgage 
dated May 9th, 1905, to secure £140, charged on fixed plant and machinery st 
the Electric Lighting Station, Dulverton, and the company’s other assets bas 
been registered. Holder: F. Moore, Mollond, Devon, 


Chislehurst Electric Supply Co., Ltd. (50,980).— bis com- 
paura annual return was filed on April 28th, when the entire capital of 215,000 
n 8,000 ordinary share of 45 each has been taken up. #5 per share has been 
called up, resulting in the receipt of £14,906, £99 remains in arrears. Mort 
gages and charges; £5,000, 


- 
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W. E. Dove & Co., Ltd., Electrical Eneineers, Darlington.— 
Particulars of 21,00 debentures, created April 9га, 1906, charged on the whole 
of the company's property, including plant, stock, uncalled capital and book 
debts, have been filed pursuant to Section 14 (4) of the Companies’ Act, 1900. 
No trustees. 

This company's annual return, made up to April 17th, was filed cn May bth, 
when $85 shares had been taken up out of a nominal capital of £2,600 in 250 
shares of £10 each. £10 pez share has been called up on 116 shares, resulting 
in the receipt of £1,160. 120 shares are considered as fully paid. Mortgages 
and charges: Nil. 


National Telephone Co., Ltd. (15,066). — This comvany's 
annoa! return to March lith was filed on April 3rd. The capital is 
£6,400,000 in 15,000 first and 15,000 second preference shares of £10 each, 250,000 
third prefere..ce and 100,000 ordinary shares of £5 each, £1,993,833 6s. d. pre- 
{ stock and £1,968,666 13s. 4d. deferred stock, of which a 1 the first, second 
and third preference shares, and preferred and deferred stock have been taken 
up. £10 per share has been called up on 12,720 first preference and 15,000 
second preference and £5 per share on 221,716 third preference shares, and the 
full amount on £1,264,660 preferred and £529,820 deferred stock. 43.174.760 has 
been received. £2,825,240 is considered as paid on 2,780 firat and 28,284 third 
preference shares and £718,673 6s. Sd. preferred and £1,487,346 138. 4d. deferred 
stock. Mortgages and charges: £3,689,593. 


Auto-Electric Rifle and Target Co., Ltd. (76,336).—Issue, on 
April 28th, of £100 debentures, part of series created December 5th, 1904, to 
secure 25,000, charged on the company's undertaking and property, present and 
future. No trustees. Previously issued of same series: £2,£00. 


St. Austell and District Electric Lighting and Power Co., 
Lid. (66,882).— This company's annual return, made up to December 8184, 1904, 
was filed on TA 161, 1906, when 2,C00 shares had been taken up out of a 
nominal capital of £10,000 in £1 shares. £1 per share has been called up, 
resulting in the regeipt of £1,670. £130 remains in arrears, Mortgages and 
charges: £500. 


Harry W. Cox, Lid., electriciane, London. — £2,000 “В” 


debentures, created and dated May 9th, 1905, charged on the company’s pro- 
perty, present and future, have been registered, No trustees, ; 


CITY NOTES. 


Electric Lighting and Traction Co, of Australia, 


Mg. J. B. Baarrawairs, jun., presided at the annual meeting of the 
company, held at Winchester House on Monday. He moved the adop- 
tion of the report of the directors for the financial year ended August 
31st, 1904. It showed that during the year capital expenditure in 
Australia on buildings, plant, and mains had been incurred as fol- 
lows:—On the Melbourne undertaking, £4,776; on the Adelaide 
undertaking, £6,191; on the Geelong undertaking, £2,775; total, 
£18,722. The profits derived from the company's undertakings in 
Australia amounted to 210 971, аз compared with £6,249 during the 
previous year, Management and general expenses at the London 
head ссе amounted to £2,056, and debenture and bank interest to 
£11,022. After psyment of these charges, and writing off repairs 


and renewals incurred during the year, and also a loss of £252 on 


the Port Adelaide undertaking, there was a balance to the debit of 
profit and loss account of £4,667, as compared with £7,422 last 
year. The breaking up of the prolonged drought in Australia, and 
the consequent improvement in the general prosperity of the 
country, have reacted favourably upon the company’s business, and 


the aggregate number of lamps connected to the mains bas increased 


satisfactorily, thus:— ; 
Total equivalent connections 
in &-c.P. lamps. 

Station. August 31st, 1908. August 81st, 1904. 
Melbourne oe ee ee oe ce 87,084 48,692 
Adelaide са is «s ©» 83,894 55,516 
Geelong... ae we i3 S" 18,462 19,938 
Port Adelaide ae eo „ 6,204 6,086 

Totals ee ee se Я 89,644 180,282 


The advantages of electricity for motive power are becoming 
increasingly recognised, and there is a growing demand for power 
supply at all the stations. On August 31st, 1904, there were 521 
motors, equivalent to 1,418 H.., connected to the mains, and a 
farther 231 н.р. has been connected during the first six months 
of the current financial year. The unremitting efforts that con- 
tinue to be made to increase the company’s revenue and reduce the 
working expenses, are meeting with good success; and the directors 
desire to express their appreciation of the ability and devotion to 
the company’s interests of their engineer and mansger, Mr. F. W. 
Olementa, and his staff in Australia. 


MELBOURNE.—Thia station has made marked progress during the year, the 
total lamp connections having increased by 81 per cent., while tbe cost per unit 


60:1 shows а reduction of 24 per cent., as compared wiih the previous year. 


The financial result is a gross profit of £4,764 12s. 4d., which compares with 
£2,098 168. 84. last year. The provision of additional generating plant will 
shortly be necessary in order to keep pace with the rapidly increasiug demand 
or light and power, 


GEZLONG.— The normal operation of this station has been somewhat inter- 
fered with during the ре year by the unexpected breakdown of the storage 
battery, necessitating the immediate shipment of a new battery of another type, 
which is now working satisfactorily ; the cost of the replacement, a mounting 
to £1,800 2.. 8d. will be written off out of the profits of the station over a term 
of five years. The past year's profit and loss account, after being debited with 
one-fifth of the cost of the new battery, shows в gross profit of £8 2 188. 10d. ; 
the lamp connections have increased by 48 per cent.; and the cost per unit 
sold as been reduced by 22 per cent. Electric motive power is largely used at 
Geelong in connection with the forage-pressiug industry, and on the wharves 
for the loading of vessels; and in order to cope with the steacily increasing 
load, additional genezating plant of 800 xw. capacity has recently been shipped, 


ÁDRLAIDE.—'This station also continues to make excellent progress, the 


nancial result for the past, its third, year of working, being a gross profit of 


£5,898 155. 84., as compared with 48,449 19s. 7d. for the previous year. The 
lamp connections bave increased by 46 per cent. during the year, and a reduo- 
tion of 12 per cent. bas been effected in the cost per unit sold. 

Port ApkLAIDbE.— The working of this station during the past year shows a 
loss of £252 9s..11d., which points to the advisability of closing it down and 
supplying the district from Adelaide. 

THE SOUTH AUSTRALIAN UNDERTAKINGS.-—The directora having decided that 
it was in the best interests of the company, in view of possible developments, 
that the South Australian undertakings should be separated from the rest of 
the company’s business, the Adelaide E ectric Supply Co., Ltd., was accordingly 
formed last month with a capital of £300,000, aivided into 30,000 6 per cent. 
cumulative preference shares of £5 each, and 30,000 ordinary shares of £5 each ; 
and the undertakings at Adelaide and Port Adelaide h»ve baen traosferred to 
the new company in consideration of a purchase price of £162 500, payable as to 
£127,500 in ordinary shares, and as to the bala.ce of £35,000 in cash. The 
Adelaide Co takes over the business as from the lst 8 ptember, 1904, being the 
commencement ot the current tivancisl year; this company thus гес. ives for its 
capita! expenditure of £115,570 16s. 3d. on tbe South Aust alian under nkines, 
£127,500 in ordinary shares of the new company, together with a sum of £35,000 
in cash, which will furnish the necessary funds for the further developinent of 
the undertakings at Melbourne and Geelong. It is believed that the p очресів 
generally of the undertakings will be materially improved by their establishment 
upon a local basis; and inasmuch as this company wili continue to share in the 
profits of the Adelaide business through its large holding of ordinary shares in 
the new company, the directors are confident that the important step they 
have thus taken will prove to be in the best interes:s of the shareholders of this 
company. 

The CHAIBMAN said that there was little to add to what appeared 
in the report, as it contained practically all the information that 
they had to give. He said that the profits of the combined under- 
takings showed an increase of between 60 per cent. and 70 per 
cent. on the previous year's figure. Analysing the separate 
s‘ations, it was very significant and encouraging to find that on 
tbis occasion Melbourne headed the list. Some of the company’s 
difficulties in the past had been due to the relatively slow growth 
of business in the Melbourne suburbs. Daring this year Melbourne 
had more than doubled its profits. In view of the fact that they 
had always looked to Melbourne as the ultimate backbone of the 
business, that was a distinctly encouraging feature. Geelong had 
done considerably better this year, and was showing a small profit, 
In every one of the three stations the result had shown a considerable 
increass in revenue, and a substantial decrease in the cost of manufac- 
ture, Since the date of the report, the rate of progress had continued 
in a satisfactory manner. In regard tothe South Australian undertak- 
inges the result of the change mentioned in the report was that for their 
expenditure of £115,000 on the Adelaide undertaking, this com- 
pany received £127,500 in ordinary shares, and £35,000 in cash, so 
that they still retained their interest in the company almost 
undiminished., The £35,000 would be employed as occasion 
required in the development of the Melbourne and Geelong under- 
takings. After briefly running over some of the items in the 
balance-sheet, the chairman said that the future outlook was in the 
direction of further stead y improvement in the position of the com- 
pany. The returns received for the first six months of the financial 
year, which were the six summer montbs, showed a profit rather 
more than double what it was for the same period last year. They 
could hardly expect the winter profits to double. He then pro- 
ceeded to refer to the general Australian outlook, and quoted from 
an article in the Financial Times, which seemed to indicate that 
the business depression which followed on the long and severe 
drought, was now passing away, and as people found that they had 
more money to handle, they would be more ready to wire their 
houses and premises. 

Mr. R. Percy SELLON seconded the motion, and it was adopted. 

Mr. J. F. Albright was re-elected a director. The auditors were 
re-elected. | 


Elmore's German and Austro-Hungarian Metal Co. 


Мв. Joun McoFaRLAN presided at the annual meeting held at 


Winchester House last Friday, and in moving the adoption of the 
report (see ExectaicaL Review, Мау 12th, p. 781), he said that 
although they were oompelled to admit that they were disappointed 
with the actual result they believed the anxieties of the past were 
to be repaid, and that the company would again be in a dividend- 
earning stage within a measurable length of time. With regard to 
the accounts of the Austrian company, debenture interest still 
pressed most hardly—so much во that were the capital employed in 
the company wholly share capital, they could have regularly paid 
dividends—and even this year a dividend of 24 per cent. could 
have been paid on the whole of the capital employed. The 
accounts of the Metall Co. showed a marked improvement all 
round. The gross profit was over 20 per cent. greater than that 
made in 1903, while the net profit was 73 per cent. better. This 
result had been effected partly by a reduced cost of production 
and general economy, and partly by better prices being obtained. 
The usual depreciation had been written off, the sum of M.7,195.46 
has been placed to reserve, brirging the fund to M.20,757.00, and a 
dividend of 11 per cent. had been declared, and at the same time 
the heavy charges for interest, &c., mentioned in the report, had 
been duly met. The expenditure during the year had been con- 
siderable. Over £10,000 had been spent on new plant. The 
directors’ anticipstions that the new macbine would be at work 
at an early date were not realised, for the year was a busy one for 
Germany, and delivery of tbe fly-wheel and other adjuncts to the 
machine, which had to be made in Germany, was not obtained till 
some months after the promised cate, aud when all was in working 
order a flaw developed which necessitated replacing an integral 
portion of the machioe, Still fur зг delay was thus caused, and 
it was not until the end of the year tnat the machine was in good 
working order. ‘The directors bad seen tne machine at work, and so 
far were gratified with the resulte, but experience had still to be 
gained, whicb, when acquired, would doubtless result in a still 
further reduction in the cost of production. The installation of 
this machine had had a double eflect, for while it:enabled.them to 
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produce small diameter tubes more rapidly and at an increased 
profit, it had thrown those tanks which were occupied in producing 
the lowest priced tubes free for the better paying class of work. 
Apart from the new machine, it was satisfactory to know that the 
cost of production by the electrclytic process tad been still further 
reduced. Iu the four months since January lst last, there had been 
a considerable increase in the output, sales, and the price received 
for gcods. Owing to the large demand of the home trade they 
had been able to reduce the sale of low-priced tubes for the export 
trade, with the result that the difference between the price of raw 
copper and the price at which they sold goods, had been increased, 
and from the orders in Land it would certainly appear that such 
incresse would be maintained for some time. In consequence of 
the formation of a syndicate, referred to in the report, & saving in 
the cost of management was probable, во that taking everything 
into account, especially the reduction of the cost of production, 
due to the new machine, they believed that the results of this year 
would be better than those for 1904. 
Mr. J. HEAL s^conded the motion, which was adopted. 


Castner-Kellner Alkali Co. 


бів Henny Roscoz presided at this company’s meeting held at 
Cannon Street Hotel on 18th inst., and in moving the adoption of 
the report (ELECTRICAL Ravigw, May 19th, p. 882), he said that the 
net profits were £10,000 more than in the previous year. Their 
available balance was £54,001 after paying debenture interest. 
They were allocating as usual £15,000 to depreciation reserve 
account, which now amounted to £85,000, and they proposed to 
write a further £8 204 off plant, patente, and suspense account. 
After paying the 4 per cent. dividend, £12,799 remained to carry 
forward, a much larger sum than last year. The company bad 
experienced a good demand for its prodacts during the year and 
prices had slightly advanced, but the increased profits were due to 
improved methods of working more than to advanced prices. The 
work of subetituting gas engines for steam bad now been finished 
and the price of power had been reduced. The report was adopted. 


Worcester Electric Traction Co. 


Mr H. S. Day presided at this company's meeting and proposed 
the adoption of the report which was abetracted in our issue of May 
12tb, p.782. He said that the major portion of the line was opened 
on February 6'h. The revenue from the cars was £11,610, and the 
amount of expenditure £6,308, giving a profit of £5,332. With the 
'buse8 the revenue was £3,970, the expenditure £4,134, and the 
net revenue loss £164. In 1903 no repairs were able to Ъз carried 
out—consequent on the electrification of the line—and it was 
necessary, in the autumn of 1904, to spend guite a large sum in 
bringing the ‘buses up toa proper condition. In view of the fact 
that the prcfit repreeented the result of an incomplete year's 
workirg, the directors viewed the result with satisfaction. The 
cars carried 2,839,182 passengers and tbe ‘buses 263,170. The 
average receipts per passenger for the cars were ‘98d., and for 
the 'buses 362d. The expenditure per pasrenger on the cars was 
'53d., and on the buses 377d. The directors were apprehensive of 
laying out any further capital pending a more intimate knowledge 
of the development of traffic outside the city bourdary. They had 
carefully watched the development of the motor-'bus, but so far 
they were not convirced that one suitable for the roads at 
Worcester could be ob’ained at a reasonable price and show a net 
revenue which would be satisfactory to the company. The report 
was adopted and the dividend approved. 


Stock Exchange Notices, — The Committee has 
appointed a special settling day as under :— 

Wednesday, Мау 81st.—Charing Croes, Euston and Hampstead Railway Co. 
— Speyer Brothers’ scrip certificates (fully and partly paid) for £800,000 4 per 
cent. perpetual debenture stock, Great Northern, Piccadilly and Brompton 
Railway Со.--Вреуег Brothers’ scrip certificates (fully and partly paid) for 
&1,200,000 4 per cent. perpetual debenture stock. 

And has ordered same to be quoted in the Official List, as 
well as 

Baker Street and Waterloo Railway Co.— £500 perpetual 4 per cent. deben- 
ture stock, in lieu of the Speyer Brothers’ scrip certiticates now quoted. 

Application has been made to the Committee to allow the 
following to be quoted in Official List:—British Westinghouse 
Electric and Manufacturing Co., Ltd.—further issue of £400,000 
4 per cent. mortgage debenture stock. 


Oriental Telephone & Electric Co.—An extraordinary 
general meeting of this company is to be held at the Abercorn 
Rooms, Great Eastern Hotel, Е.С, on Wednesday, May 31st, at one 
o'clcck p.m., to considera resolution empowering tbe directors to 
create debenture stock to the extent of £2:0,000, and to issue the 
same from time to time as they may deem expedient, and on such 
terms as to rate of interest, security and otherwise as they máy 
think fit. As was explained by the chairman at the last annual 
general meeting, this farther capital has become necessary to 
provide for the reconstruction and extension of the company's 
installations to comply with the requirements of the Governments 
of India, the Straits Settlements and Hong Kong, and for the 
development of the growing business of the company and the 
companies associated with it. 
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STOCKS AND SHARES. 


Wedneaday Evening, 

Rexewep talk of the possibilities of money becoming cheaper hag 
put rather more heart into prices, although business remains exceed. 
ingly restful. The end ofa 19-day account is at hand, and although 
the mid-June settlement will be broken by the Whitsun holidays, 
it holds out perhaps a little more hope for Stock Exchange auima. 
tion than that now current. Our records of prices are tame in their 
narrowness of fluctuation ; the lack of movement adequately reflects 
the quietude of trade throughout the markets. 

Electric lighting issues survey with equanimity the proceedings 
in connection with the new London Power scheme. The fall that 
occurred in a few prominent Metropolitan shares before the Com- 
mission commenced its sittings has been partially recovered, and the 
market professes to have little fear of what subsequent develop- 
ments may arise. It is of interest to electric lighting share- 
holders to indicate the sharp rise just scored by the Ordinary stock 
of the Gas Light snd Coke Oo. upon the assumption that some 
agreement will perhaps b» come to for the substitution of gas in 
certain London thoroughfares in place of the eleotric light now 
used. 

Of the changes in this department, the only noticeable ones аге 
à rise in Urban Preference, to 53, and 4 fall in London Electrics 
to 23. A point rise in County of London Bccond Debenture makes 


the price 104. Edison & Swan “А” are a better market at 18, but 


Electric Constructions dropped à tol.  Babc:ck & Wilcox have 
settled down to 52, and the Preference shares are still 30s. 

Coming issues include one of Debenture stock by the Oriental 
Telephone Co , the proprietors baving been summoned to meet next 
Wednesday, May 31st, to pass a resolution empowering the directors 
to create £200,000 Debenture stock. In underwriting circles there 
has alteady been discussion as to what terms the company wonld 
have to offer in order to get half this amount placed. Possibly a 
43 per cent. stock issued about 98 would command success, but 
much naturally depends upon the monetary conditions existing at 
the time that the stock is offered. The prices of the Ordinary 
shares have receded ng to 11, while the National Telephone septet 
is steady. Lord Stanley promises that the House of Commons 
shall have opportunity for considering the Telephone Agreement 
before the end of August. Herein lurk fine possibilities for mcre 
Parliamentary rowdyism. 

Another series of sbarp falls in West India and Panama descrip-: 
tions is the feature in the Telegraph market. The Second Pre- 
ference have again proved the most vulnerable, and a fresh fall of 
25». makes а loss of £2 іп а fortnight. The middle price is now 6, 
and the dealers are not at all esger to quote close prices. As we 
mentioned last week, the drop is due to what is considered a dis- 
appointing dividend declaration; but admitting that better thirgs 
were expected, the fall seems to have discounted the disappoint- 
ment pretty fully, and some reaction would not be surprising. 
Th» F. rst Preference at 74 are à down, and the Ordinary shed ү; to 
16 No improvement has cocurred in the Eastern groups, and 
Cuba Telegraphs fell { to 81. Anglo-Americans are also lower upon 
the contraction of business in the Yankee Railroad section, but 
Amason Debentures continue to forge ahead, their rise of a point 
bringing the price to 77j. Submarine Cables Trusts are.a shade 
firmer. Globes display no change. Telegraph Constructions fell 
another sovereign to 34. 

Investment demand shuns the Home Railway market, and the 
electric varieties are mostly lower, Central London Deferred baving 
dropped 2 to 814, and the Ordinary losing its slight rire of last 
week. City and South London is also dull at 41, and Districts 
drooped to 374, alth:ugh Metropolitan Consolidated is steady at 
934. The Military Tournament may. do the first-mentioned com- 
pany some good: ite traffics are certainly poor enough at present. 


Impatient travellers on the District sarcastically refer to the elec- 
trification of the line as a second Mrs. Harris. Against the better 
ёте св likely to accrue by reston of a capital Earl's Court Exhibi- 
tion there must be set the County Council's obstinate determination 
to obtain powers to run trams along the Embankment. 

Soma of the Traction descriptions are a thade better. British 
Electrics of both kinds show a slight improvement, and Barcelonas 
rose 3 to 11§. Cape Electrics at 18 have not altered on the result 
of the meeting, and London United Preference remain at 10. 
Anglo-Argentine Ordinary are 88, the Preferenoe 6, while Belgrano 
at 3j are also motionless. 


Cape Electric Tramways, Ltd.—This company held 
an extraordinary general meeting on Tuesday, and passed а resolu- 
tion instructing the directors not to purchase the tramways of the 
Cape Town Consolidated Tramways and Land Oo. nor to renew the 
lease. Mr. Ludwig Breitmeyer was in the chair. The resolution 
was seconded by Mr. A. W. Parrish. 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. ' 


Stock Business done 
or | Dividends tor she lamt | „СОНО, | closing | week ended 
oon когоо youre, May Iich. Мау th, | May ach, 

84,800 Telegraph, "irc: rit 4 | 99 —10 cdm. reme 

African Direct 4 Debs, ee oe өө өө ee т T ee • 

35,000 | Amazon Telegraph 8 - Nos. 1 to 98,000 ee ee ке 10 il Nil Nil 21— 23 = 
119, 9000 Do, do. b 96 Dens., е 1 to 1,280 Red. ee ee ee 100 Nil Nil Nil 74 лы 79 15 E 80 
leno | Ds KPrí (C .. Stock | 6 X 64 Sj 1063 10 106 —100 1003 106 

ҮГЕТ Do. nad с % 2o. = 0x Btock | 1 7 1 ү Lm 158 i 
0008 Commercial Gut ee ee d RE на я З 8% | 8% | moo | sm = S 
908.881 Sterling 000 year 4 Deb, Btock Red. ee ee Stock fo — = 
16,000 Oube Telegraph ee ee ee dis ee eo ee eo ee 10 63% 5 % 5 81— 82 8 — 84 E Ld 
0,008 8 Do. 10 & Pref. LE 6 se eoe 92 0 ee ee ee 10 1 ri 1 15 ж 16 15 haa 16 ee 
19,981 | Direct Spanish Telegraph, Ord. E © se M 92 А б 4 4 4 88 
8,098 Do. do. 10 Oum. Pref, ее ee eo eo 5 1 10% 1 oe 
оне ро. do. 4 % Des. 80 44 4% | 4à 101 —10896 101 — 108 108 . 
60, Direct woes States Cable ee еә wii ee 1% 1 ee ео m 440% ae 44%, ut- n 100 105 
4,000,008 Bestetn а оле Саме, С Веб. Dob., within once 1,800, Oe? кта | TX | е | 189 -u2 189 —142 141 | 138 
2,000,000 Do. 8j 96 Pref. e. eo „% „% ves | 100 84 34% .. 91 — 98 91 — 93 914 911 
1,896,814 De. 4% Mort. Deb. Stock Re... | Stook | 4 4% | 4% 107 — 107 —109 108 108 
809,008 | astern Extension, A and China e сөз 10 їз 17% | 7% 14 — 143 141— 143 l4 14, 
602,400 Do. 4 96 Deb. ИР s es i Stock | 4% 4 4% 105 —107 106 —107 1064 
000,000 | Bastern & South African Tele., 4% Mt. Db., Nos, 1 to 8,000, red. 1000 | 100 4% 4 4% 100 —102 100 —102 oe 
9000€ | Do. до 49 Reg. Mort, Debs, (Mauritius Sub.) 100 8000 | 9 | 4% | 4 4 % | 100 —102 99 —101 2: 
180,987 | Globe Telegraph and os 26 os v as s es 10 Es 167*| 63 54% 103— 1 1 1 102 1 
188,887 do. 6 Pref, ec ее ee ee ее 10 6 % 6 2 6 ф 14 16 14 16 15 14 У 
150,000 | Great Northern 910 595 „| 10 | 194% 15 24 B4 — 85 84 — 85 81 

sese || Halifax and Bermudas % ий Mort, poe ч or) 100 | 44% | 43% | 44% | 100 —102 100 —102 

17,009 Жогоргн Telsgriph bs vé "T. eo ее ee B 26 1 10 18 % 50 — 52 50 — 52 

72,089- Monte Video Telephone Co., Lid., Ord. .. ee oo эе oe i 8 8 oe oa í T 

1,988888 | National Pref. Stock .. ce cf cc I00 6 6 6% | 108$—1094 109 —110 110 1084 
1,966.60: Do. m e e is PM ie 100 4 Б 5 101 — 108 101 —108 1024 102 

15,000 Do. do, 6 Cum. lst Pref. ee [17 eo ea ee 10 6 6 6 % 1 ШЫ 18 ee 
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1,989,598 Do. do. 6 b. Stock Вед, s. s . we e | 100 4 4 4 1084 —105 109 —105 1 1034 
190,818 | Oriental Elec. Nos. 1 to 171,504, fully T ‘oe i 6 64%, 64% 14— 1g xd 11— Iaxd 1$ 13 

86,000 Do. o. do. 6% Oum. Prell. 1 T 6 6% 11— 1j à— li ха oe 
108,000 | Pacific and Huropean Tel., 4 % Guar. Debs., 1 to 1,008 = ee | 100 4 4 4% 99 —103 —1 e 

11,8890 - 8 ee ee e ee ee ee [EJ ee ee ee 8 6 ч Б б % 7— 8i 72— i 
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+ ver ee eo ° . ee = = oe 
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80,008 | West Coast of America, 1 to 80,000 and 58,001 to 58,008 E ее °з Nil Nil il — 3 à— 
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16,000 D» 5 % Debs. 204 series, 1908 .. ee e, | 100 5% 5% 6 101 —108 101 —108 
668,880 Do. do, 4 Deb, Btock Red, .. ee se өө 100 4 % 4 % 4 108 —106 108 —105 
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мв Do do do 6% oum. ii Pret, o . 0 |7% | 7X | 6% i- 7 7 71 

4,000 Do, do, do, 6 % Cum. 204 Pref. TENET 10 Nil Ni Nil 7— 7 — 6 
гт Е 6, 40. 40. b 96 Debs., Nos. 1 to 1,808 e. | 1800 5% 5% 5 104 —106 104 —106 ae $5 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
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195,080! Do. do. Perp. ind Deb. .. Stock | 4% | 44% | 4% 79 — ва 79 — 82 
85,000 | Oallender’s Cable оо oo oo oo ве 6 [5% [14% | 12495 104 — 11 104 — 11 113 114 
. 40,000 Do. do. do. 6 95 Cum. Pret. .. ET ee өө b b b 5% — k — 

. 890,008 Do. do, do. аҳ Im Mort, Deb. Stock Red. [took | 44 44 4 167 —109 10? —109 

1,968,208 | Central London Railway, Ord. a" ө» ра T ee |3BStock | 4 4% 4 92 — 94 91 — 98 92 v1à 
528,806 } Do. do, 4 Pref, Stook .. oe өө oe ec | Stock 4 4 4 96 101 —108 101 — 1098 1014 
$28,896 Do. do. De do. oo oe - өө ee | Btook | < A 4% 62 — 85 80 — 88 

1,000,000 | Ofty and South London Rail eo оо c. oo оос өө Stock | Bj 2896 12 — 48 40 — 42 41} 40 

46,000 | Crompton & Oo., Nos. 1 to во оо оо оо „ өө 8 b 2496 4» 2— 9 lj— :4 2 sė 
моки || о бә Мо Нер. Пера, 0 00001 4100 and)| ‚ Бә | Бә | * | 95 —100 95 — 100 

99,961 | Kdison & Swan United Elec. Light, A” shares, 48 1 to 90,961 6 Nil Nil - 1— 1} 11— 1 Ly 133 

19,189 Do. do, *! A* shares, 01—017,180.. ue b Nil Nil ds 2— 24 2— 2 ae К 
100,000; | . ро. ёо. заза b. 8tcok Prov. Certs. all pd. | 100 5% 5% 5% 87 — 92 67 — 92 - 

112,100 | Е trie Construction 1 to 112, as oe ss ae eo ee a.] 6% 4% 2 1— 1 á— 1% ee ee 

1,000 do, 196 Cum. Pret. lto ee ee oe a 1 % 1 % ee 21— 

1 | Do. do. EX: let Mort. Deb. Stock — .. . Stoch 4% | 4 49, | 96—99 08 — 

25,000 | General Blectric Oo. ; s А ге ae e S. 10 6 *. b TM 93— 10} 92 - 102 У 
980,000 do. 4 Mort. Deb. ee ee oa Фе Stock 4 % 4 % 4 % 97 — 101 91 — 101 . ae 
200,000 | Henley’s (W, T.) Telegraph Works, Ord. .. T T T ec 6 20 „ |15% | 16 % ]14 - 1 114— 123 
390,000 Do. do. ef. ee ee ee ее 6 4 ri 44% 4 ^o ш C. 1 534 

48,900. ort. Deb. Stock — ..  .. | Stock X, | 4% | 44% | 109-111 109 —111 8 

68,000 India Rubber, Gutta- Percha & Telegraph Works ee as +e 10 10 * 10% 2 16 — 17 159— 1 10 
000,00: ро. do, до, 4% 10% Mort, Deb, | 100 4% 4% 4% 100 —108 105 — 109 101} М 

85,500 Liverpool Overhead Railway, Ой... .. .. oe 08 e 10 14% 18% 13% 8S4,h— 8, Bi— 2s De 

35,000 t Do. do. Pref. £10 paid ee oe oe m 10 b 96 5% 5 % ył— 9 84 — е ee e 

87,200 Construction and Maintenance..  .. .. .. .. 13 0+ | 20 % | 15 935 — 86 B8 — 86 853 14 
дон |. е do. 4 % Deb. Bde., Nos. 1 to 1,60) Red, 1909 | 100 4% 4% 4% 108 —105 108 —. 05 as 
$49,800 Waterloo & City Railway, Ord. eo ee "e eo о | 109 Bb 88% 8896 91 — e8 91 — 93 913 91 


* A period of nine months. 1 Quotations on Liverpool Stock: Exchange, { Unless otherwise stated all shares are fully paid. — { From Manchester Share List 


Bank rate of discount 2i! per cent., (Maroh 910, 1905), 


- 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).— ELECTRICITY SUPPLY COMPANIES. 


Beook Closing | Business dote 
Present AME oF Dividends for the Quotations ns week ended 
—. ae Share, last three years May lith. Ner 2 ay th. | May 24th, 109%. 
Brompton & Kensington Electric Light Sup., Ord., ү, ae [109 | 1009 1 6 
ee б 
10523 m de: ax Ou PNG. l & |1 $ тот * 281 of 10 io, 95 
188,782 | Central Electric Supply 4% Guar. Deb. Stock .. .. .. 10 | 4% | 4 % 4% | 105 —108 105 -Ne : 
83,000 = 3 m. Prei. 5 4 aay. | 4 t 1 6 B| x 
papel Do do: "оњ Undertaking ” 5 Cum, Prei. H 4 ‘ % { У 91 4 i iB 
850,000 Do. do. 4% Deb Book Bei.... | 10 |4%| 4% |4 105 —i07^ | 106 —108 н 
44,436 |*Chelsea Electricity Supply 7 5 44%, | 6% | 6 61 61— 6| €i 
150,0001 Do. do. ^ % Deb. Btook RS... Steck 43% | 44% | 4 109 —111 109 —111 = 
City of London Electric Lighting, Ord. oe oe ee T : h A % 4 112 — тй ш ui 1% 10% 
Do. 6 Cam. k., to ee ee ee a - @e 
à о 42 5 5 5% | 194 —178 194 — i e 
З ИЕ MEE ME 
40,000 | County of Lighting, Ord. 1 40,000 m» 5| t + 37 d % | gi 1 e? | a 
406. 0001 Do. do. Deb Stock a digas 4 44 9 a 119 —115 112 —115 144 | n 
980,000 ро. do. dt and Deb. Stock ee ee ee ee Btock te nta 4 108 —104 108 —105⁵ 104 1 
70,000 | Edmundson'e Electric Ord. 9а oe T b їч 7% > 52— 11 d 62, 
80,000 Do. do. 6 Com . Pret. ee ee 7105 6 95 * 6 — | 6— е ee ee 
900,000: Do. do. 1st Mort, Deb. Stoch! | 100 4“ 43% | 4% | 107—109 107 —109 is 
$1,000 | Kensin and Enighisbriäge Electr Ord. T b low | ix | 12% 19 — 18 19 — 18 А 
186,000 до. do. 4% Debenture Bock — .. Stock 4% | 4% | 4% | 101—108 101 —108 
121,000 London Hleotrio Supply Corporation, Limited, As Ri c e 8 Es ES 8 % 1 | 3 — 2 
4 j — oe 
51.838 i do. i do 4 А. Be 1st Mort. Deb. Stock Rod ar 1 5 4 % i i 99 —101 gi — 101 19 à 
110.121 me W "i Con. Proh 171,106, 43 paid .. | б « 4% | a% | б— 5 zu 
290, 0003 Do: до. 1st Mort. Deb. Stock .. .. | 4% | 4 ® 49 | 109 —114 10? —114 3 
00, 0003 Do. do. Mort. Deb. Stook Red  .. oe | Stock 95 8 b 97 — 99 97 — 005 ^i 
950,000 | Midland 1 кыре, 4$ % Ist Mort. Deb T 2а 100 95 4% 4 14 10 $ 185 " à 
89.600 x . Qo bae |4 % | 4965 | 100 —102 100 —102 
40,000 | Bt. James" and Pall Mall El Light, Ord. .. ša b 143%, 144% | 143 14 — 15 14 — 15 14 $ 
90,000 Do, do. do. 7 % Pref. 920,081 to 40,080 b 7 95 7% 7 24— 83 ej— 84 з 
150,000: е L] 8 1 * 8$ Deb. Btook Red ee w 22 n ay 98 8 pw @e ee 
0.000 F "Удо. 4 % Deb. Btock .. 0 | Block ! 4% 22 12 D — e$ 79 — 88 
66,000 | South London Electricity Supply. Ord. ve ве oe b 12%, 8 4% 4} 4 РА ze 
100,000 | South Metropolitan Eleotrio Ph and Power f Ori. 1 Nil Nil Nil { 3— 1 ee 
50,000 (Late Blackheath and Greenwich 7 96 Pref. .. 1 Nil 196 9% 114— H lj 149 н ў 
100,008 Dist. E. L. Co.) 43% 1st Deb. Stock 100 s 44% 44% 1 —1 10 Voz » | 
ое Dee ae Ор мее 2 a| 65 | 56% | 5 $ 5% 5 — et - d 5S bk 
200,000 Do. до, а% let Mort. Deb. Stock Red — ..  .. 100 acne ug 104 106 ш —106 . 105} 
il 000 Westminster Bleoctric Uppy: se ee ee ee ее те — | 
28.101 Do. do. ' 5 % Cum. Pref, ee eo eo ee 6 5% 5 % | 6% 6 — 64 6 — 6% | 6 ee 
| ; Г 
Shares not officially quoted :—Mackay Companies, ord., 89—40. Pref. 78—74. 
* Bubject to Founders Shares. үчен иие sag cee ira iul 
ELECTRIC TRé TRAMWAY AND AND RAILWAY TRAFFIC RETURNS. | ol 
| Fort- Receipts for | No. Miles Fort- Receipts for | No. | Miles 
Locality. night the of Total to date. Locality, night the of | Total to date. а 
d ended: fortnight. | wks. open. ended. fortnight. | wks. | ope 
|. | 
| | | | | | | | | | : | 
| 2 p 8 | 2 ; 2 „ | | £ 2 | * 
Aberdeen „| May 2474 — 21 61 | 66,885 + 5,47 Cardin. . May 6, 1,905 — 15| 5 | 10498 ‘+ 23 .. | 
^ . „ 18 465 + 8 52 | 14,796 | + 860; 8 |.. Carlisle „ 21 969 — 11 20 9,220 — &8... | 
Bath .. ‚| „ 17 1598 4 20 11.955 + 978 194 | .. Chatham and Dist. | » 18 | 1,200 1+ 62 | 20 | 11,064 \+ 1,806 ua + 8 
Birkenhead „ 201! Lt94 — 992 7 7,377 | — 0:18:56... Colchester. „ 17 (8860) .. | 42 | 8,995 | 18 75 | .. 
Blackburn ree , E „ . Fork. ..| » 18 87 1919 | 8,626 „ 407 99 E 
Blackpool .. „ 18; 1199 |« 185 7 4986 + 445 d M Darlington „ 20 3949] .. '6 11900; .. 187 с 
—Fleetw'd| „„ 20 710 77 20 5.883 + 194 .. | Darwen „ 10 40% „ 55 7 | 1,88 „ 40 4 
„ Lytham] , 18! 1601 + 59/99 | 610) |: Dover | w | 8008: 10/19 ; 8,896 |— s ß 
Bolton 1. el]. 201,8 + 968| В | 14368 + 650 28 pr Dublin „ 19 10,691 $ 915 | .. | 91,085 4 1,832 484 + 13 
Bournemouth . oo 17 2119 + 164 7 7,588 0 ˙15 Dundee „1.17 1,702 1+ 84 „„ ЖЕЕ: 
Bradford .. „ 18 | 8,284 1,887 | 6 | 26,589 — 807 54 East Ham i 4, 20 | 1,606 '+- 282 7 5,748 (+ 852 
Brighton „| „ 91, 1,875 + 9: 1 6,662 93 Glasgow aa oy 2 95 4455 04 23955 4-40,940 ` m + 3 
i „» d E T TD M eur G ter | + i T 
"e did bó | Halifax * 4 asoa t 648, 5 | 7188 1+ « 209 Bi 6n 
| | Huddersfield „ 20| 2,600 :+ 144 | 7 8,557 1228 ) 
Hull .. . i 4,056 |— 32, 7 | 15,208 +, 18: 18 
Brit. Elec. Trac. Co. Мока „ 20) 472 — 17 7 | 8,292 — 10| .. | 
Ci | Ilkeston „ 17 950 — 14' 7 , 844 = 156 | 8:5 .. 
1 Airdrie May 12 993 4 6119 3.687 + 80 Ipswich... „ 20 779 — 64 7 9,000 5 200 103 E 
Barnsley „ 12| 297 - 4t, ,, 3,961 = 5: Isle of Thanet n 20| 912 — 88 20 6,452 | + "4 i 
Barrow » 12 494 + 137) ,, 3,821 + 876, ...|.. Kirkcaldy . „ 17 448 T 16] .. . 
Birmingham (City) „ 12 (111,850 f 6:8! „ [1104,07 | + 6,552 B Co. „ 18 1,486 |- 176 20 | 18,05 n 
ыам) „ 12 3.581 |+ 513 | „ 233,007 + 4,79 Leeds. 20 | 11,411 |+ 582 8 | 45,689 1,9 si ; G 
Devonpo 13 908 ie 0 са 15173 | — 128 d !Leicester 12 13 KHG p 19 imr Я 8.650 a 105 
Ts : 7 6, | oe * i троо , 3, + › 
Dudley- Bto' 9 ee | | 1 1.425 — 20 „16.607 + 40 .. L. C. „ 6 28.604 47,192 5 71,016 14,57 m di "ü 
Gravesend,N'fleet | „, 12 499 — 41) ,, 3.793 — s99|.. |.. Lowestoft .. » $0 980 |— 27 DR | 
Gr'n'k, Pt. Glagw „, 12 | 1,248 + 1217 „, 16,571 | + 1,50. Manchestei .. „ 20 | 25,052 41,006 | 7 | 89,144 + 8,116 
Hartlepool |» 12 480 |— 61 „, 4,625 — 10-5 Newcastle „ 20 7.068 — 107 zi | 
Kidderminster ..| „, 12 211 — 10 „, 194 !— 9 Newport „ 20 1,145 /+ 169] 7 4,043 + 687 14h +1 
Merthyr .. »„ 12 892 |-- 15 ,, 3,5.9 i — 1111 Oldham „ 91| 3,096 |+ 887; 8 ; 18,068 + 8,404 , 233 |* 
Metropolitan oe ” 12 ' 4,684 + 2,072 " 189,011 + 16,898 we m Plymouth . oe . oe oe . ee as | us “+ 
Middleton. . 12 640 |+ 47l, 6,487 + 483838 Pontypridd . "a 306. .. 1 1,258 ! 8-75 
Oldham — Ashton „ 12 1080 ;— 82 „ | 9492! 162|.. Portsmouth „ £0! 9.665 219 7 | 18,188 |— 288 M 
Peterborough „ 12 261. — 49 M | 2,164 , — 1560 с 1Reading ' » Oi |+ 54 6 3, 18˙12 
Poole I |, 12 | 585 + 8 | » 46604 | — 167. +Rochdale i a» 13 551 + 442! 6 | 8,488 + 2,661 15461079 
Potteries .. .. „ 12; 8,999 |-- 68 | $5 31,177 | + 400)... |... Salford | „ 17 8,287 I+ 655 7 | 96,969 + 80 
Rothesay yy , 12 193 T 21 „, 1.272 855 Scarborough |o» 20 162 .. | 20 1,617 = 8) .. 
Sheerness.. ../ ,, 10 180 |+ 81, „ 1,111 + 225 Sheffield... „ 21 9,514 . з41| 8 | 88,943 + 672 1 11 
Southport „| gy 12 700 — 22 „ 4,15 — 161|.. 4... Southampton. ,, 10 17+ 14, 6 5,894 |— 964 168 
South Staffs.  ..| „, 18 | 1,884 |— 84, „, 22,679 + 633 Southend-on-Sea . » 17 682 + 72 7 2,117 |+ 179 11 | a" 
Swansea .. ..| s» 12| 1,593 f 554 „ 9.919 | + 1,053 A Stockport ... Же | » 19 1,277 + 245 7 4 + $82 1 + 1 
Taunton .. . , 12 101 — 10|, | 880 — 97 К Sunderland. „ 9l | 2 884 = 111| 7 р 8,604 — 156 91 + 
Tynemouth Slo, 12 446 — 40; „ | 3658 idis 5888 . eside  .. .. „ 17 779 . 100 0 71433 + 1,147 .. e 
eston· s- Mare. ,, 10 | 169 + 58^ „ 882 191 |. | . ЕЕ 628 + 50 6 1,940 |+ 118 " F 
Wolverhampton D.. „ 13 702 + 52 „ | 6,717 + 166 ee West Ham .. ds » 18 | 8,252 +1,4% | 7 ' 9,98 „ 4,527 109 + 
Worcester. . A „ 12 591. — 1,,. 5103.4 899 AN Wolverhampton .. „ 17 1.504 + 419 7 5,119 oe ө 
Wrexham .. .. „ 12 184 — 48 „ | 1,062 — 155 ay | | | 
Yorks, Wool. Dist.) „„ 12 | 1,187 + li p 11,150 + 950 .. „ | | | 
1 t P D ‚ | 
3 | | | i Cen. London Riy. May 20 19,471 + 217 | 20 , 140,386 * 1,990 6 . 
7 „ | | | | City & 8. Lon. Rly. „ 91| 6,041 — 441 21 , 60,289 — 8,146 41 - 
v. | | | | ] Dublin 1 Rly. an 50 | 9015 ser | 20 | 512955 + 81 ^ . 
Burnley . ‚1 May 20 2,220 + 934 .. Pace us eae КУ d. N. and i Ry " 012 +1, ee ae 175 
: | „ u 617 — 42 1 2,90 \11 | роо verbia R 91 8,073 — 228 20 | 81,424 |— 1,882. 607 .. 
BH i Arent 2 4-349) 4-36 эш! x 1 MereeyiRailway MEME 3.27 „21 | 90 | 92,078 + 1808. ti 
| . = Ў | | | 


eee Vie tan ы ee | MT лм E A зу мй» | | | | 


22 ш сш 
E — 


* Compered with the corresponding period of 1904. t One week only. t Includes horse and other receipts. 


— — — а. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING APRIL, 1906. 


‘Tas April retnrn of electrical exports and imports shows a large During the month it will be noticed that telegraph exports and 
@jmirution in both these sections. For the exports, the figures are imports, entered as such, are entirely absent, and that the only 
£80,229, as compared with £114513 in March; ard the imports, increases of moment are in our exports of electrically-driven 
with a total of £110,728, are some £20,000 less than Jast month.. machinery and in the importation of foreign cables; the decreases 


The re-exporte show a slight improvement over the same period. which are apparent elsewhere mush more than compensating for 
A large increase, however, is apparent in the importation cf these items. | 
electrical goods and apparatus du ing the first four months of the India, our South African and Australian colonies, and Japan were 
year, as compared with the corresponding period of 1904. our moat valuable markets during the month. 


| 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


2 te p = чш ; 
2 22 BCs 2 5. à : 8 8 А ої 5 a. 
аа , „ 8 (RB р „ d B3 7,8) rig 
Country receiving exports and importing. 539 = 25 < 68 9 22 5 $5 $8 E BE 2 | 5.82 | TE 
P 22 % i) 11 58 22 8 IH OE P 
= 8 8 & a Е 3 E В LE ES ЫЯ 8 
£ | & ONSE £ £ " £ £ £ £ 
Russia, Sweden, Norway and Denmark... we SAT м7 69 264 17 199 әз 331 345 vA 
Germany and German West Africa vis Bis), SA T 10 | 59 22 7 NA à; 
Netherlands... M РЕ ies 8 ids 305 oo | yasi л 69 T 10 А 
Java, Datch Borneo and Dutch Indies nt 239 б» 143 38 Б 1 €" es ; 
Belgium  .. as | 149 iei 24 22 20 2,051 60 39 65 : 
France, French West Africa, and Indo-China EM 495 19 10 25 69 L090 13 s А 
Portugal, Az^res, and n East Africa ... 20 51 68 85 16 103 T 89 > 
7 and Canary Is Isles via 8 35 2 4 7 „ э 4 
Italy ... 55% ax v Ke бе 32 ‚з md 1. 39 Р? 250 | d А 
Greece M iv T as Spe ey: | Л ГИ ШЕЕ 3 250 a аш. || | ЖИ! ; 
Egypt isi es TY "e (ea с 213 | 74 T 255 a 12 , Bd LL ed i 
naand Slams эж — 0 оъ. | 485. SER: 960 |. iO. ai EM S nid 2460 uu ; 
Japan s. w. „, | 1,594 1,450 308 112 | 385, 802 297 ur ® ) 
U.8.A., Philippines and Cuba .. i» sti ae ot ka 363 59 788^ 319 | d. ol e ies i 
Mexico, Peru and Ми? iv i sad M sa . R o axo d к 
Chili .. А jas T дч 160 ^ 215 Ese aam. dus 38 . 6 “ » 
Brazil 25% -€ us iss i T 398 |^ ow] 49 | 76 eo] 86.| x дЫ = i 
Sea, a M^ .. | 454 539 20 29 7| 847 79 13| 1 60 344 
nel Isles, Gibraltar and Malta ans 308 | ase 20 ee: 11 | 101 GEN a 97 | 
British West Africa * FA ie 11 189 38 Т К | ЭА И ИЕТ 8| .. 
Cape of Good е. obs es (as e | 832 529 | 7,154 28 295 | 209 286 | 158 169 270 
atal.. Ke is at 615 | 3,979 905 339 | 29 | 1,586 51 19 | 1,631 | 9,503 | 
titish East Africa .. РУ өз n — 40 = 85 os | vas an 1 - 558 T: 
ndia.. ence se se se . | 1,289 | 9,348 | 1,256 | 599 | 1,145 | 3,266 | 110 | 220 938) 124 
urmah .. Ee he CAO. AER is 555 42 3) 6! 3 282| 210 
traits Settlements and Labuan no . 195 614! 316 $| 10| Si) ж, "EE Ef 
Ceylon ase T: T "m 74 | 255 38 we. ЭА cv 5 ox 
Bong Kong .. Pag" Soaks - e б» 19 3 219 16 T TW ETT 11 20 
est Australia to v o .. | 422 156 | 233 12 959] 378 | .. "i 
Bonth Australia aux s бу» 801 10 ies 59 AM v 141 17 ae 2 23 
Victoria — ws T 921 24 ... | 2,889 , 548 186 T^ 99 | 172 134 sv ЖЕ” 
New South Wales . ae CRO) 18907 10 1 e. | 8,754 14 4 „ЮЙ ер. 
ueensland ... |... .. .. .. 0.2 5 2. q 0.25 | "a - И „ 43 ae 
Tasmania... A к as 25 Tes 35 "NE I QE. m 19; ... ip o. и 
ow Zealand pis бе 85 ie ee 92 131 590 2 72 985 88 578 198 E 
nada "ave E M . 32 „ 15 4 385. .. | .. i uc Тайкы, sd 
ritish West Indies and British Guiana i 145 zu _ 16 29 ! 2| 1n 933 A - 
| 55 — . DS an = 


Total, £ 14. 318 13 124 | 8.431 2.034 | 3659 18.650 | 2,108 259 | 5,963 111705 | 678 


Registered Re-Exports of ыа and Colonial Electrical Goods from the United пеш: 


Various countrics, mainly as above. ... "T EE 1,265 ЛЕ. 167 135 b. 193 | 638 С LI pu 218 ЕКШЕ ЛЕК T HE 142 
| 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 

" | &£ | & Xx £ £ | £ £ | 2 £ | £ 

Rassia, Norway, Sweden and Denmark... eee | 37 + . 132 8 2,409 | 24 e | 6,843 |... vi 
eee eo 4 #02 г ee | 4,618 9 810 2,098 : 101 tbs 5.889 69 . 30 1,528 | eon f eee 

к 5 8.290 | 1691 | 34s .. | 1,028 30 4,903 

en 2 2 7984 781 361 73 .. 3.034 171 1,438 2,21. 

e be LJ eee 9,003 934 171. | 20 566 926 150 2 me eer ; eee 

T А T > 4,387 192 168 1,670 274 | 24,578 5 294 137 | 


12.848 | 3.46 1.996 вав [38458 | 449 | 6.667 111,798 | 127 


— — —— M — —— ———— —— 42 —À— — — ä32— — 


Additional Importe.—Canada, electrical machinery, £112 ; Italy, cables, £30. 


Tota, Exports: Totat Ru-Hxports: TOTAL Imports: 
£80,229. £8,523. i £110,728. 


NoTE.—The amounts appearing under the tevefal headings are classified aocotding to the Customs returns. The first and 
third columns contain many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 


materials to those appearing in adjacent columns, 


й 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


LABOUR SAVING FORMULZE IN THE DESIGN OF 
DYNAMOS. 


By Jurus Faita, A. M. I. E. E. 
(Abstract of Paper read ot Manchester, April 11th, 1905.) 


Fos the sake of clearness we shall take multipolar generators, with 
as many circuits as poles—:.e, parallel. ог lap wound—and as 
many commutator bars as armature convolutions, 


Let p diameter of armature in inches. 

diameter of commutator in inches. 

number of convolutions and commutator bars. 
thickness of a brush in iaches. 

number of poles and armature circuits. 

length of armature between end plates in inches. 
current per cironit in amperes, 

total current in amperes. 

terminal volts. 

revolutions per minute. 


The chief constants of a generator are, after the volts, amperes 
and revolutions per minute. The xw. per 100 r.p.m. ucc 


Bat PrP ог VSS RW 
"n uy nn I A 


10 R 
armature ampere-turns per in. diameter = ^ ; the 
D PXD 
AT n 


armature ampere-turns per pole = cafus ; the average 


Р? 


ҮХР 


volts per commutator bar = v the peripheral speed of the 


тав 
12 
ne feet/min. ; and the reactanoe voltage of coil 


under commutation. 


commutator = - feet/min.; the peripheral speed of the 


armature = " 


The formula for the freactance voltage is obtained from the 


following considerations :— 
Number of convolutions under commutation at one brash 
Thickness of brush b xn 


DOR TUUM сш a . = N 


Pitch of commutator bars "xd 


In one gap there are conductors under commutation from two 
brushes; the magnetising force of which = 2 N о ampere turns. 

If к = the lines due to 1 ampere-turn for each inch of alot 
parallel to the shaft, then lines set up dus to commutation 
= 2NOKl =F, | 

The direction of the current is changed once only (= 4 cycle) 
те passing under one brush, hence the frequency of commu- 

n 

= 4 x peripheral speed of comm. c тав = у 

thickness of brush 2x 60 x b : 

Volts induced in each turn = 2 mf F x 10-5, i. e., reactance volts 
of the coil under commutation = O. K. I. R. x x 0105 x 10-5 
Now the armature reaction in smpere-turns per inch diameter 


= Еа Putting this value into the above equation, 
Volts reactance = 4. T. per 1" х B. l. D. к, x 0105 x 1078. 
Now, for & machine to stand, say, 25 per cent. overload with 
fixed lead, the armatare ampere-turns per 1” diameter should not 
exceed 1,000, and the reactance voltage should not exceed 5. k, for 
parallel slots, сап be taken = 20. Fromtheser x і x D < 240,000. 
N.B.—It is interesting to notice that this is really a limit to the 
area swept out by an active conductor per second, which 


= вхі T . 
R X D x 60 sq. in 


Now by simple arithmetic the diameter of the armature 
= volts х amperes | 


a 6-а  —À— —àäU 
0 


Now the volts between adjacent commutator bars should not 


exceed, say 10, їе, LA P < 10; taking this in conjunction with 


armature ampere-turns per in. diameter not exceeding 1,000, 
А Хх % 
PXD 


< 1,000, and putting in the two limiting values we have 


D > 1 . That is, if the kw. output exceeds 10 times the 


diameter of the armature, either the armature reaction or the volts 
per bar, or both, will exceed the limits given above. 


Patting these two results together we get в < “xe and 
taking / as > 10", to be commercial, then R < 200.000 ; 


From this expression сап be drawn up a table of speeds for 
various Kw.s, beyond which that output cannot be obtained with- 
out overstepping one or other of the following limits :— 

Armature reaction, 1,000 ampere-turns per 1” diameter. 

Average volts per comm. bar, 10. 

Reactance voltage of coll ander commutation, 5. 

Length of armature between end plates, 10". 

The numerical constants chosen are obviously merely arbitrary. 
Each designer can put in those values which he finds best accord 


core = 


with his own experience, without thereby altering the general con- 


clusions arrived at. 
This table would give 240 r.p.m. as the maximum speed for 
1,000 xw. With these limitations the diameter for this would be. 


KW. ; 
— 2 
10 100’ a 
The peripheral speed of the armature = 6,900 ft. per minute. 
The machine would be 10” long, it would have 1,000 a.T. per inch 
and 10 volts per bar, and volts reactance of 5, and would probably 
stand 25 per cent. overload with fixed lead if the design was in all 
other respects as perfect as possible. 
The weight of copper on the armatare, at 1,500 amperes per sq. in. 
and 1,000 ampere-turns per in. diametr 


= diameter of armature x length of 1 turn w. 
47 
DXT 


The resistance of the armature = aoi ohms, and the в о? loss 
in the armature = 2 X T watts, where т = length of 1 turn on 
armature. | 


в Во far the number of poles has been in the background, the 
diameter for a given output and speed being quite independent of 
the number of poles. 

The total magnetic flux of the machine, however, is dependent on 
the number of poles, and with our assumption of 10 volts per comm. 


bar, the number of convolutions on the armature 5 So that 


the total flux 3 x 10" . 
PXB 
To accommodate this in round magnets at 15,000 lines per sq. cm. 
and a waste field coefficient of 15 per cent., the diameter of magnet 
45 x 10‘ , . 


P XR in. i 


Suppose we take 550 volts. As we have already taken 10 volts per 
bar, the number of comm. bars is 55 x poles. 

Now in practice what limits the number of poles is 

(a) The least permissible width of а bar, and S 

(b) The greatest permissible peripheral speed for a commutator. 

Just to fix our ideas let us take 0:2" as the least convenient width 
for a comm. bar, and 3,000 ft. per minute as the greatest convenient 
peripheral speed for a commutator. Diameter of comm. becomes 


3°5 х poles, and number of poles = precum | 

Taking our 1,000-Kw. machine at 240 r.p.m., we find that it could 
have 14 poles as a maximum, and diamoter of comm. would equal 
49”—say 50". 

Also Jhe number. of turns on the armature now first appears 
= 55 x 14 = 770. 

The diameter of round magnets would be 11:5". 

Having now settled the diameter of the commutator, the next 
thing to settle is the length. This is ruled by considerations of 
heating. 

The loss on the commutator results from two causes:—(a) Tha 
contact resistance between the brash and the commutator, and (b) 
the friction of the brush on the commutator. 

The contact resistance of carbon brushes is in the neighbourhood 
of 0°03 ohm per sq. in., and the coefficient of friction about 0 15. 
Allowing 2 lb. per sq. in. pressure between the brush and the com- 
mutator, the total loss on the commutator for both these causes 

а хв. x 35 
ж et ————À—À € —Ó 
a (008 x at 1600. 4) 
where A = density in carbon brush in amperes per aq. in. 

The product of the current and the first term in the bracket gives 
the c? в loss, and the product of the current and the second term 
gives the friction loss, both in watts. 

Next the density in the carbon brushes should be o»nsidered. As 
this machine is to stand 25 per cent. overload, this should not be 
more than about 35 amperes per sq. in. 

The expression above then becomes:— 


| dr 
Total loss = a ( 21+ i 6000 watts. 

At our assumed figure of 3,000 ft. per minute peripheral speed 
this expression becomes: Total loss = 3 24 X A watts. 

We have now to consider the occult relation between the heat 
developed and the temperatare rise. This can only ultimately be a 
matter of experience, as it depends entirely on the ventilation. For 
peripheral speeds of 3,000 ft. per minute, with the armatare revolving 
at 6,000 ft. per minute near by, the figure of 15° F. rise per watt per 
square inch of comm. surface may be taken. 

Allowing a temperature rise of 70° F. gives 47 watts per tq. in. 
And the necessary comm. surface = 3°24 4 -- 47 sq. ia. 

0 224 

4 іа 


wats, 


As we know the diameter, the length follows = - 


For our 1,000-xw. 550-volt generator the current = 1,830 amperes; 
the commutator -diameter being 50", the length is 8”, taking seven 
1" x 1” brushes per pole. 

The magnet winding is the next consideration. For the obtain- 
ing of the magnetising force required for the fall load total flax, I 
have no short cat to offer; it must be done on the lines laid down 
by Dr. John Hopkinson. 

The ampere-turns on each magnet pole required to compensate 
for the demagnetising effect of the armature are, of course, the 
armature ampere terms per pole x sine half the angie of the gap 


- 


Nr 
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(measured in electrical degrees). Fora pole aro 75 per cent. of the 
pole pitoh, this works ont to — 0:383 x t 


If the total magnetising force required per magnet limb is = A T, 
aud the length of the mean turn = 1 inches, then the area for the 
cross-section of the wire for the shunt winding is given by the 
following (allowing the winding to reach a temp. of 60° С.) :— 


Ares in mm? = ATX b X P 
“ у X 2,000 


Allowing 800 amperes per sq. in., with the full volts on the shunt 
windings at a temperature of 60° C., the convolutions per limb 


= 1,600 x v 
PXL ` 
This gives a total length on all limbs of 45 x v yd. 


Total resistance at 15° С. = 1:400 x v? 


tal weight of E eee 
Total weight of copper 2.500 lb. 
Total magnet loss at 60°O. = T.X b X P watts. 


1,600 
Tbe winding space required, c., the winding length on the 
spool х depth of winding (allowing 15 per cent. on the diameter of 
the wire for insulation, 9. No. 16 B.w.G., covered to 10 mile, 
single cotton). 


8 2 = АТ А 2 E 
pace required 460 . in 


Allowing а depth of 3 in., winding length of spool = ^7 


in., 
1,440 
whioh = 0'7 іп. per 1,000 a.T. 


The sub-title of this paper would suggest turbo-generatore, but 
the design of these falls under quite a different head from the 
ordinary high-speed steam-driven generator. The results 
arrived at in the present paper may, however, form a useful starting 
point for turbogenerator design, for it has been shown that the 
speed for a given Kw. output is given by :— 


_ 240,000 А Трет 1 in. diameter Volts per bar 
EE: 1,000 10 
„ Peactance volts 10 in. 20 
5 Length of arm. Lines per A т per 1 in. 


Suppose we wish to make a 1,000-kw. generator to run at 1,500 
r.p.m. ; we know that if we keep the value of the constants at the 
figure associated with them in the above expression, then the speed 
can only be 240 r.p.m. If we wish the speed to be higher than 
this, some or all of the above constants must be sacrificed. 

By the use of compensating windings and commutating poles, the 
armature reaction may be increased to, ғау, 1,200 ampere-turns per 
in. diameter; both the volts per commutator bar, and the reactance 
volte will have to be doubled (hence the consumption of copper 
brushes so often referred to); the length of the armature parallel 
to the shaft will have to be increased to at least 15 in.; the self- 
induction of the winding on the armature can be seduced to about 
. half, or 10 lines per ampere-turn per in. of conductor, by the use of 
8 smooth-core armature instead of a alotted-core. 


Samming up now what we have gained, we find the new speed 
for 1,000 xw.— 


в = 240000 „ 1.200 „ 20 „ 10 „10 „ 20 ,, 1,536 гра. 
1,000 1,000 10 5 15 10 
so we have 36 r.p.m. in hand. 
The diameter of the armature equale— 
Æw.. X 1.000 2 dl in, 


AT per lin. X v»it« per bar 
making the peripheral speed 15,000 ft. per minute. 


DISCUSSION. 


Mr. Wir sox, referring to the author's remarks on turbo-generators, 
caid he had never seen an armature 38 iu. diameter x 15 in. long. 
He considered the size rather out of proportion, aad thought it 
should be the other way about. He could not agree with the 
author on the question of occult relation between heat developed 
and temperature rise, and he would like to ask the author it he 
considered 15,000 ft. per minute a safo peripheral speed. 

Mr. 8. L. PEARCE said that the Metropolitan Oo. some years ago 
had some turbo-generators with slot-wound armatures which gave a 
deal of trouble. He also mentioned that they had at the Manchester 
(Dickinson Street) power station, turbo-generators which agreed 
very olosely in dimensions and speed with the figures the author 
had given for these machines. He had, therefore, no reason to 
doabt the accuracy of the author's figures. 

Mr. Евгтн, in replying, said that he did thiok that 15,000 ft. per 
minute was a safe peripheral speed for machines of the turbine class, 
and on the question of temperature rise, that he did not take amperes 
per square inch of commutator, but watts per square inch. 

A hearty vote of thanks brought the proceedings to a close, 


SOFTENING WATER FOR STEAM RAISING. 


A USEFUL paper on this subject was read on April 13th before 
the Dublin Section by Mr. L. J. Le Clair. The average loss dae to 
the formation of scale, says the author, amounts to about 8 per 
cent. for each т, -іп. thickness, and the temperature of the plate on 
the fire side ia greatly increased thereby. The author gives a 
diagram showing the temperature gradient with and without scale, 
in which, in the former case, the fall through the plate is repre- 
sented as being very much steeper than in the latter; this, we 
may point out, is a misconception. As a matter of fact, the tem- 
perature gradient i in the plate is much flatter with scale than when 
the plate is clean, it being obvious that heat is transmitted at a 
slower rate under this condition; the great fall necessarily takes 
place through the scale itself, not through the plate, and the whole 
section of the plate is nearly at the same temperature. 

Purification should be accomplished before the feed-water enters 
the boiler, the latter being intended for steam raising, not water 
Boflening. Patent boiler compositions should be avoided. The 
principal salts found in water and of interest to engineers are givon 
in the Table subjoined. 

* Temporary hardnese," caused by the presence of carbonates of 
calcium and magnesium, held in solution &s bicarborates, can be 
destroyed by prolonged boiling, but this is generally more costly 
than chemical treatment.  Clark's process, in which lime water 
(calcium hydrate) is added, is the best for removing temporary 


TABLE SHOWING THE CHIEF fBALTS CausIng TEMPORABY AND PEBBMANENT HARDNESS, AND THE TREATMENT ков THEIR REMOVAL. 


———————————————— 


| 


Hardness | Cause. W Treatment. | Reaction. 
Calcium bicarbonate (1) Boiling Ca(HCO;), = CaCO;-- H,O + CO;* 
Ca(HCOs), Soluble. ^ Insol. 
ppt. 
(2) Adding lime water Ca(HCO;),-- Ca(OH); =: 20aCO, 4- 2H,0 
A Soluble. Bol. Insol. 
ppt. 
& M ium bicarbonate (1) Boiling Mg(HCO,),= MgCO; + Н.О + CO, 
Е Mg(HCOs), Soluble. Slightly 
sol. 
(2) Adding lime water Me(HCOs).+ Са(ОН), = МСО, + Сасо, + 2H20 
Souble. Soluble. Sligotiy Iasol. 
sol. 
L | (3) Adding farther lime water Mg(HCO;).+ 2Ca(OH),=20aC O,4+ МЪ(ОВ), + 29,0 
| Soluble. Scl, Insol. Ins ol. 
( Oalc;u n sulphate Adding sodium carbonate CaSO, + Na3CO0, = №,50, + CaCO. 
| ОаЕО;ї | | Sol. Sol. Bol. ^ Insol. 
| Magnesium sulphate | | — MgSO,4- Na,CO, = MgCO,+ NaS O. 
3 М. 0.5 | Sol. Sol. Slightly Bol. 
sol. 
Я Magnesium chloride as Na,CO,- М0, + 2Масі 
8 Ме01,5 Adding sodium carbonate Bol. Sol. Sligh ly Sol. 
Ay : 80l. 
| Magnesium nitrate "i Dus + NaCO = MgCO; + 2Na NO, 
1 Mg(NO;)28 | | Sol. Blighty Во! 
^ sol. 


— — 


— — — 


Remanxs.—* CaCO, if precipitated slowly, as in economisers, forms a hard Boale ; if the precipitation is rapid, as in boilers, the deposit is in the form of 


mud, + Саво, forms no scale in economisers, but a hard scale in boilers. 


M NaSO, does not decompose soa $ These three salts are liable to cause 


corrosion; if it is desired to convert the slightly soluble MgCO, to the insoluble Mg(OH),, lime water may be adde with the sodium carbonate, the typical 


reaction then being : —Mg80, + Na,CO, 4 Ca(OH), = = Mg(OH), + CaCO, + Na 80, 


Sol. Sol. Sol Insol. Insol. Sol. 
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hardness, precipitating calcium carbonate and most of the mag- 
nesiumſcarbonate; tbe whole of the latter can be removed by using 
suffcient lime water, but tbe result is to precipitate magnesium 
hydrate, a gelatinous substance which is likely to choke the filters. 
The sulphates, which cause permanent hardness, are treated with 
sodium carbonate, precipitating calcium and magnesium carbonates, 
and Jeaving sodium sulphate in the water. The latter is removed 
by blowing off periodically. Sodium hydrate may also be used, but 
as it is formed by the reaction between sodiam carbonate and lime 
water, these two generally suffice; moreover, sodium hydrate 
(caustic soda) precipitates magnesium hydrate, which is objection- 


able. The table on p. 869 shows the principal modes of treating’ 


water for hardness. 

The quantities of reagents required to treat a water can be fonni 
from the molecular weizbts of the hardening salts, and the reactions 
given in the teble. Thus 0:56 grain of lime is required to pre- 
cipitate one grain of calcium carbonate, or, in other words, 0 56 
grain of lime is required for each 1 deg. of temporary hardness 
per gallon, or 0:08 lb. for each 1 deg. per 1,000 gallons With lime 
at 20s. per ton, the coat would be 0:00856d. per 1 deg. per 1,000 
gallons Та the same way 0'152 lb. sodium carbonate would be 
required for each 1 deg. of permanent hardness, and this at £4 per 
ton would amount to 0:0649d. per 1 deg. per 1 000 gallons. Each 
degree of permanent, therefore, costs over 74 times as much to 
remove as each degree of temporary hardnese, or 1,000 gallons with 
58 deg. temporary hardness costs for lime 4d., and 1,000 gallons 
with 7:7 deg. permanent bardness costs for soda, id. 

Oil in feed water is highly detrimental, even in small quantities. 
It existe in the form of globules so small that they pase through 
filter paper with the utmost ease. The most sucoes fal method of 
satisfactorily eliminating oil in this condition is by means of 
chemicals introduced into the condensation water. These bring 
abont a reaction which envelopes the oil particles with a precipitate, 
causing them to adhere together in sufficiently large groups to 
render filtration easy, the resultiog filtrate bing perfectly clear. 
The reagent generally used is aluminium hydrate, Alz (O H)s. 
readily prepared by the reaction of sodium carbonate on aluminium 
sulphate. The sodium carbonate and aluminium sulphate are 
added to the condensation water. 

Another method of purification recently tried is by electrolysis, 
wherein the emulsified condensation water is used as an electrolyte. 
Electrodes are introduced into this, the curreat acting upon and 
precipitating the oil in suh a form tat it can afterwards be 
filtered out, 


ELECTRIC LIFTING MACHINERY. 


IN a paper read at a recent meeting of the Birmingham and District 

Electric Olub, Mr. E. C. R Mark: states that the practice of providing 
u separate motor for lifting, travelling and cross traversing is now 
adopted for all machines for heavy duty. 

The most suitable form of electrical energy is continuous-current 
at 220 to 500 volts, as this is superior to alternating current on 
account of the greater starting.torque and acceleration obtained. 
Series-wound motors which automatically run faster with lighter 
loads ahould be used, if they are coupled permanently to the 
gearing, and should withstand 100 per cent. overloading for short 
period. Where motors rua continuously, with clutch connéctions 
to the gearing, they should ba shunt-wound. 

The ideal speed condition is rapid acceleration, uniform motion 
at high speed, and quick slowing down. Rapid acceleration can be 
obtained by employing series-wound motors, or by the inertia of a 
continuously-running shunt motor. 

The use of 110 volte for small cranes is not objectionable, but 
the use of 500 or 600 volte, especially in foundries and steel planta 
where dust, moisture and metallic oxides are present, calls for 
constant care. Most operators have a keen respect for 500 volte, 
and muoh that would otherwise receive proper attention ís left to 
take care of itself. : 

The all-important advantage of tbe direct current over the 
polyphase in the operation of crane motors, is the facility afforded 
for speed variation. 

The motor generally employed for lift work is of the shunt 
wound type, with aboat 10 per cent. of series winding to ensure a 
powerful torque at starting. 

In the best American practice ia overhead travelliog cranes there 
ів in addition tB the electro-magnetic or motor brske, what is termed 
the main brake or the load brake. Such load brak3 is of the 
frictional self-sustaining type, inoperative during the lifting of the 
load. The total resistance set up by the load between the sliding 
frictional surfaces of the brake is rather greater than the load iteelf 
can overcome, snd thus a little work is required from a reverse 
running of the hoieting motor to enable the load to descend. 

In the electric jib cranes, such as are used on wharves, some 
makers e to aisoonnect the hoisting drum from the motor and 
lower the load by brake, obviating the danger in a rigid connection 
between armature and barrel], unless care is taken in checking the 
speed of motor, that the momentum of the armature may cause ovar- 
winding of the chain. They claim that with a clutch connection 
the motor can be allowed to run on whilst the slowly moving barrel 
is arrested, and lowering can be commenced if desired considerably 
before the motor is brought to rest. For certain services such a 
system is doubtless advantageous. But rapidity in lifting and 
lowering loads of 2 to 4 tons, thus rendered possible in jib cranes 
for dock and like services, appears not to be possible, without some 


sacrifice of safety aud steady working, in overhead travelling cranes 
and other machines for dealing with heavier loads. 

Comparirg electrio lifts with bydraulic lifte, it is found that 
tbough the first cost of an electric lift is about 50 cent more 
than the hydraulic, the cost of current will be but 50 per cent. of the 
cost of water in a machine work:d from a hydraulic power main. 
The saving tuus effec‘ed will generally refund the extra first cost of 
the lift within four years 

At the offi zial teste of a S-ton Btothert & Pitt electric jib crane 
the efficiency of the crane at full load (i e, the ratio of ths energy 
consumed to the work done) was found to be 73 per cent. with 
siogle reduction spur gear, new and stiff. | 

50-ton Adamson crane: Motor running at 400 revolutions, lifting. 
speed 4 ft. per minute. Spur gearing. Maximum efficiency 
obtained 63 per cent., with load of 37 tons. With full load the 
efficiency was 55 per cent. . 

5-ton crane: Maximum efficiency —60 per cent.—obtained with 
3-ton load. The efficiency «f the gearing alone is given a“ 75 per 
cent., and of the motor alone 83 per cent, 

' 70-ton crane: No» testa were made at intermediate loads, bu‘ at 
fall load the makers record an efficiency of 744 per cent. 

With regard to electric paseenger lifts, Messrs. Holt & Willets 
with such a machinę of their manufacture found that the ratio of 
net work done to energy supplied to the motor was 52 per cent. 

As indicatiog the high efficiency obtainable when cut gearing is 
used, Mr. A. G. Hansard gives, as а resalt of tests on an electric 
winch for hauliog purposes, with a speed redaction from 600 revs 
per min. (speed of motor) to 24'6 reys. (speed of drums), the ratio 
of the respective gears being 16 to 83 and 17 to 80:—Oombined 
efficiency 85 per cent. a“ ? load, and for full load and half load 


the effisiencies were 846 aud 881 respectively. The efficiency of 


motor is given as not less than 90 5 per cent. 

With good design and high class work some surprieiogly good 
efficiencies have been obtained. With wora gear 90 per cent. has 
been freqiently given, and ia one case, recorded in the proceedings 
of the Iostitution of Civil Engineers, the fi гого named was 97:5 per 
cent., representing a coefficient of friction between the teeth as low 
as 0701. 


PHYSICAL SOCIETY. 


AT the meeting held May 12th, 1905, Dr. C. Ohree, F.R.8., Vice- 
President, in the chair, Dr. A. D. DaxNING describsd a simple 


- method of determining the radiation conetant, suitable for a labora- 


tory experiment. 

Prof. Н. L. CALLENDaB read a paper on A Bolometer for the 
Absolute Measurement of Ridiation.” Ia the practical application 
of the bolometric method for the absolute measurement of solar 
radiation, the author has introduced certain modiflcationa suggested 
by experience in platinum thermometry, with tbe obj zct of securing 
(1) Temperature compensation, so that the zero remains constant in 
spite of changes in the eu’rounding temperature; (2) Conduction 
compensation, eo that loss of heat by conduction at the ends of the 
s'rips may not affect the readings; (3) Accurate msasurement of the 
area of radiation absorbed. 

Comparisons have been made between the bolometer, in which the 
platinum strips are directly exposed to radiation, and one of the 
&utbor's ord'nary sunshine receivers enclosed in a glaes bulb, in 
order to determine the effect, if any, of the glass bulb in selective 
absorption. The values of the reduction constant obtained for the 
glas: receiver showed no certain variation over a wide range of 
qeality of radiation, from sunshine or arc-light down to a 
dull red heat. This result is probably to be attributed to a 
self-compensating action of the glass bulb, which radiates to 
the enclosed coils precisely those rays which it absorbe. | 

Mr. CAMPBELL pointed out that with regard to the comparison 
made by Prof. Callendar between the open and the glass-covered 
bolometers, it should be noticed that the radiation used in the 
experiment had already passed tbrough the glass of the globe 
surrounding the glowing flament. This would filter out some part 
of the radiation, possibly in euch a way as to maks the two instru- 
ments agree more closely than they otherwise would. 

Mr. W. Н. PRICE read a paper on the resulta of experiments 
carried out at Crompton's Works at Chelmsford, by Mr. О. H. 
Wright, on the possibility of using the resistance of a conductor 
heated by an alternating electric current as a measure of the current. 
An alternating current was passed through a thin conductor in 
series with a standard resistance, and а small direct current from a 
storage-battery superposed on the system. The mean differences of 
potential at the terminals enabled him to compare the resistances 
on a potentiometer. The presence of any considerable body of air 
near the heated conductor was found to sffect the results through 
the irregular currents of air produced, while the neighbourhood of 
solid matter caused the permanent condition to be reached only 
slowly in consequence of its heat capacity. To obtain uniform 
results, so that the resistance of the conductor corresponded con- 
sistently and promptly to the current passing, it was found necessary 
to enclose the conductor in a relatively large vessel exhausted of 
air. Nearly consistent results were then obtained, affected how- 
everto some extent by the changes in the vacuum by the liberation 
of gas occluded in the cooductor. At moderately good degrees of 
exhaustion the resistance of the conductor for a given carrent 
varied rapidly with the quantity of gas that remained, and it was 
suggested that this might form the basis of a vacuum А 

The results of experiments on carbon incandescent lamps, and on 
platinum-foil ligaments in exhausted bulbs, were shown in diagrams, 
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giving the effects of different air temperatures and degrees of 
exhaustion. The author supposed that such conductors enclcsed in 
large glass bulb:, highly exhausted when the conductors were incan- 
descent, would form useful gauges for electric currente. They would 
be perfectly portabls, not easily liable to damage, capable of highly 
accurate and permanent calibration, and, of course, very inexpensive. 
They could be made of exceedingly small indactance and capacity, 
and their values would be independent of periodicity and wave- 
form. Their employment would correspond ia precision and 
sensitiveness to other measurements of electrical resistance. The 
useful range of currents measured by one such conductor might be 
of the order of 1 to 4. 


INSULATING VARNISHES. 


Тнв balk of a current-carryin 
readiness with which beat can 
a temperature rise of 60° or 70° С. involving sach overheating of 
the insolation, if tbis is made of fibrous material, as to shorten the 
life of the coils. Such fibrous coverings are usually treated with a 
varnish having as its base а hydro- carbon or oleo-resinous substance, 
not only to improve their insulating qualities, but also to exclude 
moisture. The selection of this insulator is of great importance, 
efforts being directed towards finding a varnish which not only 
gives good dielectric strength, but aleo has good penetrating pro- 
perties so as to percolate thoroughly into the fibrous material, and 
the best possible emissivity for heat. It may be noted in this con- 
nection that specially-treated varnishes for heat conduction and 
radiation may be obtained whose insulating properties bave bsen 
impaired by such treatment. 

The current number of the American Electrician gives particulars 
of investigations made by Mr. J. C. Dolph and Dr. Sharp on 
typical varnishes at present on the market, and, although the names 
of the brands are for obvious reasons suppressed, the results, taken 
together with the typical properties of the varnishes particularised, 
give a valuable starting point for independent research by electrical 
manufacturers in this country. 

Initial experiments consisted in covering each of a number of 
similar tin cans with a layer of cloth painted with three coats of 
the varnish to be tested. Steam superheated to 10° C. was then 
passed through each can in turn, the amonnt of heat given up being 
deduced from the steam condensed per minute in each can. A 
thermopile set up at a fixed distance from the can determined the 
relative radiating powers, expressed in degrees of deflection on a 
galvanometer. An uncovered can and a can covered with soot, 
formed the standards of comparison. The results deduced were 
that varnishes specially treated for heat conduction and radiation 
folülled their function in a most marked manner as compared with 
ordinary varnishes, and aleo that a clear oleo-resinous varnish came 
next to these special mixtures, this being also found to have very 
good insulating properties. | 

А second series of tests consisted in winding No. 18 double- 
cotton-covered wire into spools approzimately 6 io. long and 3 in. 
external diameter, the wire being first run through the varnish to 
be tested, and passing a current through the spools. Fine wire test 
eoils were wound on the first (inner) layer, at the middle of the 
epool, and on the outside of the spool, in order to determine the 
temperature-gradient along the thickness of the coil by the altera- 
tions of. their resistance. 
gradient would bs the one emitting heat most slowly. To check 
this method the average rise of temperature of the spool was deter- 


coil is largely inflaenced by the 


mined by its increase in resistance. The current strength was 


varied, at fleat baing insufficient to cause a temperature rise above 
60* O., bat in the fourth experiment carrying the temperatures up 


| 


Engine reference letter = - ks Ws d A 
Steam pressure used. ‘ae - dis 60 to 80 
Vacuum ob'ained T Cir. 27 
Revolutions per minute ee i5: Ж T — | 
Number of expansions of stem Те bes т” 6 
Cylinder ratio 95 is е Ms NS m — 
Per cent. loss by cylinder condensation 20 
Per cent. loss by jacket steam consumption — 
Percentage of cylinder volume in clearances ee. ge ee 

Water consumption per н.р.-ћоог ... ^| .. E Cir. 19 


J ðↄð d ſr:: . 2 Иш ien = d 


to ot above the safe commercial limite, Eleven spools were wound, 
and treated with the following varnishes :— 

No. 1 spool.—Clear, quick baking, dipping varnish of oil and gum 
base variety. т 

No. 2 epoo].—Olear, baking, dipping varnish of an oil and gum 
due variety. 

No. 8 spool.— Heat radiating varnish, brown, dipping, baking, of 
a combined cleo-resinous variety, specially treated for heat radiation 
аай conduction. | 

No. 4 spool.—Black, dipping varnish of an oil and hydro-carbon 
base variety. | 

No. 5 spool.—Black, solid compound of bituminous variety, 
liquefied under heat and used only in connection with vacuum 
impregnation apparatus. | E 


dissipated from its free surface, . 


The spool showing the greatest . 


PERFORMANCE OF RECIPROCATING STEAM ENGINBS. 


No. 6 spool.—Black, brushing varnish of a combined oil and 
hydro-carbon base, treated for heat radiation and conduction. 

No. 7 spool.—Clear, baking, dipping varnish of an oleo-resinous 
variety. f 

No. 8 spool.—Black, air drying and baking, dipping varnish, of 
one of the hydro-carbon group. 

No. 9 spool.— Black, air drying and baking, dipping varnish of a 
second of the hydro-carbon group. 

No. 10 spr0l.—U atreated coil of No. 18 double cotton-covered 
copper wire, wound up dry. 

No. 11 spool.—Gray, brushing, baking varnish of an oleo-resinous 
variety, treated for heat radiation and conductioa. 5 

The dry coil always retained the most hest, its external tem 
perature in the first experiment being 566° C, in the second 
94°2° C., in the third 137° О., and in the fourth 188? C. The follow- 
ing table gives the comparative temperature rises ia 10 of the 
coils for the four ranges of current :— : 


— p i tti aa 


Experiment I. | Experiment II. Experiment III. 


Experiment IV. 


= - Bu = T m "ES " MES 


| | М 
Ratio. | Ratio. Ratio. Ratio. 
1 491 466 44 465 
2 | 531 545 651 “643 
30 437 419 479 456 
4 ‘510 506 530 522 
6- ‘313 577 530 530 
7 590 52) 568 538 
8 `661 581 670 6663 
9 654 ‘635 “688 759 
10 1 000 1000 | 1000 1:000 
11 653 643 739 


603 | 


Pancture tests were male on the varnishes used, which gave the 
following results : — 


Bpool No. 1 788 volts per mil. 
Spool No. 2 .. 78 i 

Spool No. 3 e. 826 i 

Bpool No. 4 *. 703 i 

Spool No. 5 No test made. 
Spool No. 6 yes .. 917 volts per mil. 
Spool No. 7 ks . 811 is 

Bpool No. 8 Ws a .. 765 i 

Bpool No. 9 ET 267 s .. 890 i 

Spool No.11 ... 508 83 $i 

The results obtained from spool No 11 amply illustrate the 


danger of using a varnish sold as being specially prepared for heat 
radiation and condaction without independent tests both for these 
properties and for dielectric strength. 


THE BEST ECONOMY OF THE PISTON 
STEAM ENGINE AT THE ADVENT 
OF THE STEAM TURBINE. 


Тни progress of economy of steam consumption in the reciprocating 
engine can best be seen by a study of the following table, compiled 
from a paper read by Prof. James E. Denton before the Mechanical 
Section of the International Congress of Arts and Sciegces at St. 
Louis in September last : — 


B 0 D E F а н 
120 30 120 150 150 130 185 
— — ne 27 5 28 6 276 978 
12 | — 5^ des 120 126 76 
16 305 16 26 33 32 29 
em V Ix 4:1 7:1 4:1 2:07 :1 58:1 
40 0 25 25 22 23 5 32 
10 — 5 8 3^ 7 14 ей 0 
4% h.p. { 5 b. p. 
About 4 % Cir. 20% 17 b 4% |0495, 
165 ! 197 | 1245 12° 11 98 11:93 


16:5 | 


The engines referred to are the following :— 
(A) The simple condensing type, formerly common in mill- 
ractice. ; | 

(B) The Leavitt pamp at Lawrence, Mass. Date 1872. Two- 
cylinder compound, No receiver (Wolff system). The high-pressure 
cylinder was in contact with the low during the whole of the latter's 
expansion period. Live steam jackets on both cylinders. Economy 
is due to high expansion ratio, high initial pressure, and re-evapora- 
-tion in tbe cylinders, 

(C) Cornish engine. Date 1810. | 

(D) Oorliss-Pawtucket compound pumping engine with receiver 
between high preesure and low pressure cylinders. Date 1878. This 
type of compound engine supplanted the single-cylinder six- 
expansion engine because of its better steam consumption due to 
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dividing the temperature range between two cylinders. Attempts 
to make trivle-expansion engines on the same lines showed that the 
steam consumption could not be brought below 12:5 Ib. per н P.-hour, 
which was insufficient to justify the increased cost and complication 
of the engine. 

(E) Rockwood and Greene compound. Live steam jackets on 
heads or barrels of both cylinders and live steam reheating cylinder 
used. Without the jackets and reheater the steam consumption 
was 2 per cent. greater than that given in the table. Cylinder con- 
densation was the same in both cases. 

(F) 850-н р. Rice & Sargeant compound Corliss engine. Live 
steam jackets on cylinder heads. Live steam reheater. The steam 
consumption is for a load of 600 E P. 

(G) 250-н.р. Van den Kerchove (Belgian) poppet-valve com- 
pound engine. Steam chest jackets on barrels and head. No re- 
heater. The steam consumption is for 117-н.р. load. | 

(H) 5,400-m.P. Westinghouse compound twin low-pressure 
cylinder combined poppet valve and Corliss valve engine (for the 
New York Edison station). No jackets or reheaters. The steam con- 
sumption given is per indicated-horse-power-hour. Per brake-horse- 


power it is 125. The general facts as regards reciprocating engines . 


deduced from the above figures are that the minimum steam ocon- 
sumption of the compound engine using saturated steam is not 
dependant on any particular oy linder ratio, clearance, or system of 
jackets, but upon the use of an expansion ratio of about 30. Above 
this cylinder condensation loss may outweigh gain due to expan- 
sion. This ratio will give, with any usual cylinder and clearance 
ratio with or without steam jacketing and reheating, a steam con- 
sumption of 12:4 lb. per mn.P.-hour, with a possible variation of 
0:8 1b. below or above this fizurc. 

Comparison with the resulta of steam turbines is difflonlt, as the 
output of a turbo-generator is measured through a dynamo whose 
efficiency is not given for the range of loading employed in such 
tests as have been made public. A test on а 600-H. . Westing- 
house-Parsons turbine, using saturated steam at 150 10. pressure and 
& vacuum of 28 in., is alone excepted, and comparative resulte are 
below given at various loads with engines F and G above, assuming 
tbat the power absorbed in friction in tbese engines is 3 percent. 
of the indicated load plus the power shown by friction cards taken 
with the engine unloaded, amounting to 5 per cent. of rated power 
in F and 8 per cent. in G. 


| Steam (1Ь.) per B.H.r.-hour. 


Per cent. of 
full load. Жолы Sie шг шаш ы ыбаа 
| Turbine. Е, G. 
125 | 13:62 13°78 15°10 
100 13°91 13:44. 14 15 
75 | 14°48 13 66 13 99 
41 1605 17:36 1531 
| сыы eee ia: 
Average 85 | 14°51 14:56 14:64 


The average efficiency of the three prime movers is hence practi- 
cally equal. 

To investigate the effect of increasing the size of turbin® and 
engine respectively, the Elberfeld test of a Parsons turbine at full 
load—1,500 r.H.P.—is placed against the performance of engine Н 
above. The turbine, with an allowance of 5 per cent. for the air- 
pump attached, and 95 per cent. assumed as the maximum generator 
efficiency, gives 13 08 lb. per B m.P.-bour with saturated steam at 
150 1b. boiler pressure and a vacuum of 28 in., 4 per cent. gain over the 
600-H.P. turbine. Placing that against 12'5 lb. for 5,400 н.р. with 
185 lb. steam pressure for the reciprocating type, we may again infer 
practical equality between the steam consumption of tarbine and 
piston engines of large equal horse-powers. 


TENDERS. 


[By 4 Lzaar ComTAIBUTOR.] 


We have often had occasion to refer to the certain pointe 
which arise in connection with contracts by tender. Persons 
who desire to have work done for them as cheaply as possible 
not infrequently advertise for tenders; safe-guarding them- 


selves as a rule by adding a statement to the effect that they . 


do not undertake to accept the lowest or any tender." It 
may be of interest to consider some of the legal incidents 
which arise in connection with tenders. 

In the first place, it is to be observed that although the 
party publishing the advertisement (whom, for the purposes 
of this article, we shall call “ the employer) makes no state- 
ment to the effect that he cannot undertake to accept the 
lowest or any tender, it does not follow that he need accept 
the lowest or any tender, unless a trade custom to that effect 
be proved. In the case of Spencer v. Harding (L.R. 5, 


С.Р. 561), the defendanta issued a circular, in which they 
stated that they had been instructed to offer to the whole- 
sale trade for sale by tender the stock-in-trade of E. & Co., 
amounting to £2,053 138. ld., which would be sold at 
а discount in one lot. They also stated in the circular the 
day and the hour when the tenders would be received and 
opened at their offices. The plaintiffs made a tender which 
they alleged was the highest. ln an action against the 
defendants for not accepting such a tender, it was decided 
that the circular was only an invitation for offers, and that 
there was no implied undertaking by the defendants to 
accept any invitation at all, There may, however, be a 
custom to the effect that the lowest (or highest, as the case 
may be) tender will be accepted. So in Pauling v. Pontifex 
(1 W.R. 64) the plaintiff sent to the defendants’ agent a 
tender for the execution of certain buildings. It was held 
that the judge was right in concluding upon the evidence 
before him that, according to the custom in the trade, the 
plaintiff's being the lowest tender, had been accepted, 
although their agent had no absolute authority to accept the 
lowest. | 

Contractors who are anxious to secure a job at all costs 
sometimes adopt the following course. They write tothe 
employer saying :—'* We shall do the work for £200 lem 
than the amount specified in the lowest tender received by 
.’ The question has arisen whether such a tender is 
egal. ү 

In a case tried some years ago, the question came before 
the Court. There a company agreed by their liquidator to 
accept the highest net money tender they should receive 
(other things being equal) from one of two rival purchasers, 
for the royalties accruing in respect of certain collieries. 
One of the parties offered £31,000, while his rival offered 
“sucha sum as will exceed by £200 the amount to-day 
offered by my opponent." This was, of ооогее, made without 
reference to the sum offered by the opponent. The offer 
of £31,000 having been accepted, the gentleman who made 
the second offer brought an action for specific performance 
on the ground that his was the highest tender. The then 
Master of the Rolls said: —“ The plaintiff's offer was illusory. 
It does not answer to the description of the highest money 
tender either in the business or in the legal sense of the words. 
To hold that the plaintiff's offer answered that description 
would be to encourage trickery and chicanery. It would be 
opening the door to the grossest fraud, not only towards 
purchasers, but towards the vendors also.” From this state- 


ment of the law it may be safely inferred that a man who. 


offers to do a piece of work for a price lower than that 
demanded by any of his rivals would find his object 
defeated. 

Tenders are generally made in writing by the persons 


making tenders, but there is no rule of law which insiste 


that they shall be so made. In a case which was heard 
many years ago, a railway contractor met a number of 
persons in order to receive tenders from each of them as to 
the execution of certain work. The specification relating to 
the work was read out, and after this a number of 

were handed in. One tender was signed by a person present, 
but there was no evidence that it was in his handwriting. It 
was held that this document, together with the specification, 
were sufficient to amount to a contract. А 

Vexed questions sometimes arise as to the time when the tender 
is deemed to be accepted. Thus, suppose A on January let, 
1906, invites tenders for the installation of a certain plant ; 
B makes a tender in which he undertakes to do the work for 
£1,000. Has A the right to call upon B to fulfil his tender 
at any time? Has B апу right to withdraw his tender? 
In the case suggested we must regard B as a person who has 
made an offer. 

The law provides that an offer may be retracted at any 
time before it is accepted. So where the defendant offered 
to purchase a house from the plaintiff, and to give him ax 
weeks within which to give a definite answer, it was deci 
that the offer might be retracted at any time before the 
expiration of the period. So it is apprehended that in our 
suppositious case, B might at any time before acceptance 
withdraw his tender. What, then, is the date of acceptance? 
Here we come to one of those nice distinctions which are s 
delight to the legal mind, and a source of dismay to men of 


business. An offer (i.e, for our own’ present purposes tender) 
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remains open until the employer has actually received notice 
of its retractation ; whereas the acceptance of an offer ів 
deemed to be received as soon as it is posted. In a well- 
known ease where the defendant wrote and posted an cffer 
(which naturally indicates that the acceptance may be com- 
municated in the same way) and the plaintiff wrote accept- 
ing it, and posted the acceptance, and in the meantime the 
defendant bad written withdrawing his offer, but the letter 
of withdrawal had not been received by the defendant at 
the time of posting his acceptance, it was held that there 
was & complete contract. The moral of this is that if a 
contractor decides to withdraw his tender, he should not let 
the time slip by, or he may be placcd in a very awkward 
position. 

A tender and acceptance may amount to a contract, 
although the acceptance refers to a formal contract to be 
drawn up afterwards. So, where a defendant sent in a 
tender to do work for the plaintiff, and the plaintiff's agent 
replied accepting the tender, adding, The contract will be 
prepared by and by," it was held that the tender and 
acceptance formed a complete contract. 


A written contract may be essential. Thus in another 


case certain Poor Law Guardians, with a view to obtaining 


meat for the use of the workhouse, issucd an advertisement, 
stating that they would receive tenders for the supply of the 
workhouse with meat for three months, from 30 to 50 stone 
more or less per week, describing the kind of meat; that 
sealed tenders were to be sent to the clerk of the guardians, 
and that all contractors would have lo sign a written contract 
after the acceptance of the tender. The defendant wrote to 
-the Guardians to say that he proposed to supply the work- 
house with meat, according to advertisement, for the ensuing 
three months at 6d. per lb. This tender was accepted, and 
the defendant was informed that he was appointed butcher ; 
bat immediately afterwards he wrote to the Guardians to 
say that he declined the appointment. It was decided that 
as a written contract should have been executed, the accep- 
tance of the tender did not form a binding contract, so as 
to render the defendant liable for refusing to supply the 
workhouse with meat in accordance with this tender. 

When dealing with corporations, contractors will always 
find it prudent to have the terms of their contracts under 
seal. Otherwise if they rely upon mere tender and accep- 
tance, their position may be one of some difficulty. 

It might be mentioned that an acceptance in the following 
form :—“ We accept the tender. The contract will be pre- 
pared by our solicitors" has been held to form & complete 
contract. 

An important question sometimes arises as to the validity 
of an sgreement amongst a number of contractors not to 
tender for a particular picoe of work. This course is some- 
times adopted in order to leave the field clear for an inde- 
pendent contractor, who may be under agreement to share 
profits with those who have stood out of the way. The 
principle that an agreement on these lines is not void was 
declared in the case of Jones v. North. There it appeared 
that tenders for the supply of stone were invited by a cor- 
poration. Four neighbouring quarry-owners entered into an 
agreement that they should each supply a certain proportion 
of the stone, and that the plaintiffs should make the lowest 
tender to the corporation. The plaintitfs entered into con- 
tracts with other quarry-owners to purchase the proportion 
of stone agreed upon from each. Notwithstanding the agree- 
ment, one of the quarry-awneis sent in a tender which was 
accepted by the corporation. The other owners, who had 
been parties to the agreement, therenpon applied to the 


Court for an injunction to restrain the supply of stone to 


the corporation by the defendants. It was held, over-ruling 
an objection by the defendants, that the agreement was 
not void either as against public policy or on any other 
ground. 

An agreement not to tender in competition appears to 
extend to work other than that which may be within the 
immediate contemplation of the parties at the time of the 
contract. So, in another case, А and B agreed not to tender 
in competition with each other for gastar. Ia answer to an 
advertisement, and actiog upon hia agreement with D, A 
sent in a merely nominal tender, with the result that B got 
the contract. Later, fresh advertisements were issued, and 
a tender by В was rejected, wherenpon A, without communi- 


cating with B, sent in a tender on hie own account. It was 
decided that the agreement between them was still pending, 
and that À was liable for the breach of it. 


THE REAL EFFICIENCY OF STEAM 
BOILERS. 


By W. H. BOOTH. 


Ty calculating the efficiency of a steam boiler the customary 
method is to find the ratio between the number of thermal 
uuits contained in the steam produced by the boiler and 
the oe capacity of the fuel burned to produce that 
result. 2 
The calorific capacity of a fuel is usually stated as the 
number of thermal units that it will produce when burned, 
and it is assumed that if there is hydrogen in the fuel the 
water prcduced by this hydrogen shall" be assumed to be 
finally measured as water, and not as steam, at the initial 
temperature of the atmosphere to which the prodacts of com- 
bustion are supposed returned. Theoretically this is correct 
enough — indeed, considering that the hydrogen in the coal 
is in solid form, whatever the chemical composition of such 
solid may be, it would appear to be fully as correct to base 
the calculation on the supposed return of the products of 
combustion to the state of a solid. However, assuming the 
ordinary practice, it seems scarcely correct that a boiler 
should be debited with all the thermal units produced by the 
hydrogen when it is impossible that the water produced shall 
be reduced to the liquid form. Occasionally in flue feed heaters 
or economisers, the water, or some of it, 18 condensed on the 
colder lower ends of the water pipes, and combining with 
the producta of the combustion of the sulphurous parta of 
the fuel, produces very rapid and serious destructive corrosion 
of the external parts of these pipes, to that in practice good 
maintenance involves as a sine quá non that the water shall 
not be asked to give up its latent heat, and it is found not to 
do so unless the surfaces with which it comes in contact, fall 
below about 100? F. The true calorific capacity of a 
bitumincus or hydrogenous fuel ought therefore to be cal- 
culated on the basis of 52,290 B. TH. U. per Ib. of hydrogen, 
in place of the customary 62,100 B. TH. U. 

Since no boiler works below 100? F., this correction from 
customary methods ought properly to be made in the calorific 
value of a fuel, but it should be stated, of course, in any 
test figures, since the use of the incorrect figure is so firmly 
established, ard the rewer figure is just the sort of thing 
that thecompany promoter's expert, would be likely to fasten 
upon to embellish his results, much as he now will sometimes 
innocently state the calorific capacity «f fael in B.TH.U. 
without troubling to mention that he means per kilogram, 
or rice versa, if the other way round better suits the desired 
end. 

Bat even the above method of stating fuel capacity is not 
right, and it tella against the high pressure as compared witb 
the low-pressure boiler, which is so much cooler, and is there- 
fore better able to absorb lower temperature heat. 

It is an obvious impossibility for a steam boiler producing 
steam at a temperature of 290° F. to reduce the temperature 
of the waste gases below 290° F. It would require an 
infinite area of heat-absorbing surface to effect even this 
result, but it can at least be stated that the temperature of 
the boiler itself is the minimum to which furnace gases can 
be reduced by the boiler unaided by a lower stage of feed 
heating in а separate vessel. Seeing, then, that a boiler 
cannot absorb the heat below 290° F. in the supposititious 
саве, is it reasonable to base the efficiency coefficient of a 
boiler upon the amount of heat supplied to it at any 
temperature? It would appear to be more correct in every 
way to debit the boiler with all the heat supplied to it 
above its own temperature, which ie, of course, that of the 
saturated eteam within it. 

Thus, let it be assumed that a fuel consists of pure carbon 
giving 14,647 B.TH.U. per lb., what is the efficiency of a 
steam boiler which produces per pound of fuel, only 10 Ib. 
of ьёзаш аб 174 lb. absolute pressure from feed water fully 
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heated to 370° F., which is the boiler temperature? The 
steam contains 8,521 B TH.U. of latent heat, and the customary 
. efficiency of th» boiler would be 2,20, = 58:1 per cent. 

The furnace products weigh, we will say, 22 Ibs, 
pr pound of fael, and the boiler temperature ів 370°, while 
the external atmospheric temperature is 40? F. Then the 
furnace gas is carrying away, or, rather, mast carry away not 
less than 330° of temperature, and its specific heat is 0°24. 
Then 22 x 0:24 = 330 = 1,722 в.тн U. The maximum 
available calorific capacity of the fuel is therefore only 
14,647 — 1,722 = 12.925 units, and the actual efficiency 
of the boiler is ү%5%2,!, = 66 per cent. nearly, or 8 per cent. 
more than shown by ordinary methods. However large the 
boiler it could not possibly have absorbed more than 12,925 
units. The possible performance is, in fact, only a full 88 
per cent. of the fuel capacity, and as no boiler is likely to 
reject gases at less than 100? above its own temperature, the 
practical efficiencies are much less than present crude 
methods would indicate. 

As an example, let the above number of units, 1,722, ba 
subtracted from Shireoaks coal which has recently been 
stated to possess 11,886 7 B TH.U., and to be associated with 
an efficiency of over 84 per cent. We have 11,886 7 — 
1,722 = 10,164 as the maximum heat available. Now if 
11,886 7 units show 84 per cent. effic ency, the boiler must 
have absorbed 9.985 B.Ta.u. But 9,985 — 10,164 = 
true efficiency of boiler = 98 2 per cent. This figure shows 
how very easy it would be to obtain a real efficiency of heat 
absorption of over 100 per cent. by making an error in the 
value of the fuel. It also shows how very serious may be 
the effect of excess of air in high-p-essure boilers, for an 
excess of air raises the number of h'at units which lie below 


the datum liae of possible heat absorption, not to 
name that of practicable heat absorption. It is 
much to be desired that boiler efficiencies should 


be based on the correct available heat value of the 
fuel, that is, on the heat su plied above boiler temperature. 
It may be argued that this b:ings the furnace into the 
account. So it does, but it also serves to draw attention to the 
‘harm done by inefficient combustion and excess of air, and 
if furnaces and boilers are to be rated as one, it would tend 
to better furnace practice. Boiler efficiencies would all 
appear higher than they do now, but some of the present 
high efficiencies claimed would not bear investigation. 


. THE PRESENT POSITION OF THE GAS 
| ENGINE. 


Br HORACE ALLEN. 


THE direct application of fuel in a gaseous form for the 
generation of power by means of the internal combustion 
method has so steadily advanced, more espe:ially during 
recent years, that it is no longer necessary to discues 
possibilities of economy or the reliability of this class of 
plant for continuous running and varying load requirement“. 
However, there are a number of important details of con- 
Straction, previously considered ss disadvantages, which 


experience in this and other countries has proved to b: the 


necessary result of circumstances and conditions not fully 
understood in the initial stages. 

. .The present position of the internal combustion engine is, 
in my opinion, due to the satisfactory combination of 
(1) a water-cooled cylinder, in which (2) a piston of 
considerable length is fitted, having at the end nearest the 
. combustion chamber from four to seven plain piston rings, and 
the remaining portion of the trunk being a close fit to the 
cylinder (the plain sleeve portion of the piston has con- 
siderable effect in preventing loss of compression and leakage 
of exploded charze when the spced has become normal. 
Even this type of piston, though perfectly satisfactory at 
the normal speed, will allow of leakage at slow speed); and 
(8) valves of the mushroom type fitting on coned seats, 
Departures from this type of engine, though sometimes 
necessary to suit the circumstances of the individual appli- 
cation, have generally involved more or less serious dis- 
advantages and complication. 


The combination outlined has been fully proved to be 
satisfactory for the whole range of classes of fuel gas avail- 
able for power purposes, varying from natural gas of 
700 B.TH.U. per cubic ft. down to the poorer class of gas 
having but little more than 100 B.TH U., and also vaporised 
benzine with its maximum initial explosive pressure of over 
500 lb. per sq. in., while the practical working cylinder 
diameter may vary from 8 or 4 in. up to 51 or possibly more 
inches, in units ranging from 8 to 8,000 H.P. or more. 

Another important point in regard to the range of 
thermal value of the fuel gas available, is that the efficiency, 
with any class of gas, depends more on the design of the 
gas engine than upon the thermal quality of the gas 
employed. >` : 

Numerous instances can now bs quoted as to the 
reliability of the gas engine, and ita suitability for all 
purposes of electricity supply. It can be applied to the 
running of alternators in parallel, by a modification of the 
design of the engine from the single cylinder Otto cycle 
engine to a combination of cylinders, either sidé by side or 
in tandem, оп з or more cylinders double-acting, or a number 
of vertical cylinders, coupled to a single crankshaft, the 
high-class manufacturer now being in a position to design a 
suitable type of engine to comply with all the requirements 
of the electrical engineer. | 

Oue especial point to be provided for is that whatever 
cluss of gas is used, it must be delivered to the engine free 
from tarry matter, dust, or fine fume, as otherwise provision 
must be made for the cleaning of the combustion chamber, 
valves and passages at more or less frequent intervals, 
according to the rate of accumulation arising from in- 
efficiency of the gas cleansing apparatus. 

From an excellent paper by Mr. Max Rotter on ** Modern 
Large Gas Engines," * I have condensed some of the considera- 
tions to be t«ken into account in selecting gas engines for 
central and other station work. That the gas engine is not 80 
elastic in regard to variation in load factor as the steam 
engine and electric generator is now a matter of general 
knowledge, bat this only necessitates a study of the working 
conditions and the provision of a unit, or units, of a rated 
capacity which will be capable of securing the highest 
economy under the special conditions of the installation in 
regard to normal, over and under load conditions of working ; 
the highest economy in the gas engine being obtained at the 
maximum load, instead of at a load considerably below the 
maximum, as is the case with the steam engine, it is 
necessary in the gas engine to give its normal capacity as 
some 15 or 20 per cent. below the maximum, to allow of its 
coping with a higher load without causing trouble through 
stopping. | i | 

The first consideration to be taken into account is the 
maximum load which the installation may at any time be 
called upon to develop, then the unite must be so selected a8 
to enable the highest conditions of economy to be obtained 
by the fewest possible number of machines; with gas engines, 
when the maximum load does not exceed 50 per cent. of the 
average, the aggregate rated power should be equal to about 
30 per cent. above the average load, coupled to generators 
whose aggregate rated power would be equal to the average 
load. 

Without taking into consideration boilers aud gas pro- 
ducers, the approximate comparative thermal efficiency of the 
steam and gas engines alone, based on effective power (the 
steam engine being compound .condensing at 14} lb. of 
steam per rated I.H.P. per hour, at 150 lb. pressure), 18 88 
follows :— 

Generator load, 150 per cent.; steam engine load, 150 per cent. ; 
thermal efficiercy, 13 per cent. 

Generator load, 150 per cent.; gas engine load, 115 per cent.; 
thermal efficiency, 29 per cent. 

G snerator load, 100 per cent.; steam engine load, 100 per cent.; 
thermal efficiency, 133 per cent. 

Generator load, 100 рег cent.; gas engine load, 77 per cent.; 
thermal efficiercy, 24) per cent. 

G :nerator load, 75 per cent.; steam engine load, 75 per cent.; 
thermal efficiency, 124 per cent. 

Generator load, 75 per cent.; gas engine load, 53 per cent; 
thermal efficiency, 21 per cent. 

G.nerator load, 50 per cent.; steam engine load, 50 per cenf.; 
thermal efficiency, 10 per cent. 

Generator load, 50 per cent.; gas engine 1 ad, 38 per cent.; 
thermal «ffi :iency, 16 р :т cent. 


* Wotern Electrician, U. S.A., February 25th, 1906. 
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As will be noted, the advantage «f the gas engine over the 
steam engine ie greatest at the maximum load of the unit, 
namely, about 2] to 1, and decreases to about 1:6 to 1 at 
half load. | 

Making due allowances for the higher efficiency of the gas 
producer over the boiler, losses due to condensation in the 
steam lice over the reduction of t«mperature in the gas line, 
&c., ая well as the advantage attained by feed water heaters, 
the efficiencies cf the complete plants wou!d be reduced to 
the following proportions of those of the engines alone : — 

Steam plant 65 per cent. 

Gas plant 70 per cent. 

And the consumption of coal would be, when the gene- 
rator was developing the stated percentages of its rated 
capacity 

160 per cent.— Coal consumption of steam plant 24 times that of 


gu. | 
Pr: per cent.—Coal consumption of steam plant 1:95 times that 
of gas. 

75 per con“.—Ooal consumption of steam plant 19 times that of 


50 per cent.—Coal consumpti.n of steam platt 1:2 times that of 


Other interesting comparisons as to capital cost, working 
costs, &c., are ‘given by Mr. Rotter, but space will not 
permit of my including them, though if the above figures 
are taken ав a basis when selecting а gas power unit, some of 
the mistakes made by corsulting engireers ір the past, such as 
putting down too smell units, and so necessitating excessive 
floor space, will be avoided in the future. 


THE CANADIAN REPORT UPON 
THE ELECTRO-METALLURGY OF IRON 
AND STEEL. 


Ox page 1017 of our issue for December 2310 last we gave 
a brief abstract of the more salient features of the above 
report. The report itself is the outcome of instructions 
given by the Hon. Cliffcrd Sifton, Canadian Minister of tke 
[nterior, to Dr. Eugene Haanel, Superintendent of Mines, in 
the same Department at O.tawa. Dr. Haanel was com- 
missioned to proceed to Europe for the purpose of investi- 
gating ard reporting upon the different electro-thermic 
processes employed in the smelting of iron ores and the 
making of the different classes of steel, now in operation or 
in process of development, in Italy, France, and Sweden.”’ 
With Dr. Haanel were associated Mr. C. E. Brown, E.E, 
assistant works engineer of the Canadian Electric Co., Peter- 
borough, Ontario, as electrical engineer, a photographer and 
draughtsman, and a secretary; while he was instructed on 
arrival in England to engage the services of an iron and 
steel expert, who should report upon metallargical details, 
and should examine the qualities of the iron and steel pro- 
duced by the different electro-thermic processes studied. 
Уг. F. W. Harbord, A.R.S.M, F. IL C., consulting metal- 
lurgist and analytical chemist to the Indian Government, of 
Cooper’s Hill, was selected to fill the latter post. As pre- 
sented to the Government, the report is dated August let, 
1904, and is a portly volume of 223 pages of text, 
accompanied by 24 photographic plates of apparatus, 
and 29 diagrams, many of which аге scale 
drawings of the furnaces employed. "The letterpress 
includes Dr. Haanel's covering 1eport, Mr. Brown's 
electrical report, Mr. Harbord’s metallurgical report, a 


special report on the Marcus Rothenburg process for the 
electric smelting of magnetite drawn ор by Mr. Higman, ' 


Government electrician ; Mr. Locke, metallurgist ; and Dr. 
Haanel, and signed by the latter ; together with un appendix 
comprising two papers by M. Henri Harmet ou-the electro- 
metallurgy of iron, one on the electrical manufacture of 
steel by M. Gustave Gin, one on an electro-thermic process 
for the redaction of iron ores by Capt. Ernesto Stassano, 
and the report of a lecture on the treatment of copper ores 
by the electric furnace (Keller process) by M. Ch. Vattier— 
these last being translated from French or Italian. 

In his general report Dr. Haanel reproduces the con- 
clusions arrived ut by Mr. Harbord, which we printed almost 


verbatim on the previous occasions He adopts them with- 
out demur so far as the production of steel is concerned ; 
but with reference to the production of pig, Dr. Hasnel 
makes the point that the results obtained at, Livet in France, 
on which Mr. Harbord based his opinione, were the results of 
experimente carried out in furnaces not specially designed 
for the purpose. In the improved Keller furnace, the 
greater height of the charge enables a better use to be made 


of the heat and reducing power of the gases, so that a better 
should result. He also 


figure than the one obtained 
observes that the modern blast furnace, and the methods of 
working it, are the outcome of a hundred years’ experience ; 
whilst, as a matter of fact, no plant yet exists in which 
pig is manufactured as-a commercial operation by elec- 
trical methods. At Chats Falls, in Canada, Dr. Haanel 
is informed water power oan be utilised which will 
develop 1 E H.P.-year at the rate of $4.50 ; and “there are 
probably many water-powers favourably situated as regards 
good bodies of ore in the provinces of Ontario and Quebec, 
which can be developed as cheaply.” **When such power is 
owned by the company intending to use it for electric 
smelting, and peat coke or briquetted charcoal, made from 
mill refuse, which would probably not cost more than $4 per 
ton, is employed for reduction, the cost of two of the heaviest 
items entering into the cost of prcducing pig by the electric 
furnace is reduced to one-half." Dr. Haanel brings his 
report to a conclusion with the words: © When it is con- 
sidered that the electric process is applicable also to the 
smelting of ores, such as соррег, &c., and that the furnaces 
are of simple construction, the temperature available 
1,000? C. above that of the blast furnace, and the regula- 
tion of the heat supply under perfect control, it is reasonable 
to expect that the near future will witness great strides in 
the application of electric energy to the extraction of metal 
from its ores, and that fam. liarity with handling large cur- 
rents, and experience gained in electric smelting will result 
in solving the difficulties encountered in the smelting of ores, 
which up to the present time have proved refractory to all 
economical processes known." | 


ELECTRICAL DETAILS. 


Mr. Brown's report is largely taken up with details as to 
the type of measuring instrument employed, in checking the 
operation of the different furnacea in which tests were made 
of the reduction of ore or of the manufacture of steel from 


Scrap. His results may, perhaps, be best summarised by 


reproducing two tubles from the end of his report. These 
are given in British units, but on tons of 2,000 lb., the cost. 
of the electrical energy being taken at $10 per horse-power- 
year. uu 


Pra-Inox. 
| | Keller process. 
MTM ; Héroul's : „ 
process. 
? First run. ^ Second run, 
Total kilowatt-hours 8,280 83,70) 10,840 
Total horse-power-years 28 050 , 1: 
Total output cf pig-irop, lb. 2,130 21,700 14,700 
Kilowatt-hours per ton .. | 8,00 i 8,110 1,475 
Horse-power-year per ton pu 047 `. 0 47 i 0:226 
Cost of eleotrio energy per ton #4°70 | 8175 22.96 
STEEL. 
FTT x | * = 
: Kjellin's p rocess. | Hérou t's process. 
н 1 
| | | | | Keller's 
=т=т | | Charge Charge 
. Charge Charge (58 uri 60 | Dinero 
, 536 917 (dead (t001) (strue- | ' 
| solt). tural). : 
— F ES 
i 1 { 
Total kw.-hours ! R57 994 410 2,550 1.600 1,895 
Total H. P.-vears . 0 181, 0162 0:2.6 0:895 0 257 0:208 
Output of ingot, lb. .. 2, 256 ‘2,100 2,820 5,150 5,150 3,680 -5 
Kw.-hours per ton. 757 | 947 1,00 1,000 (53 130 
H P.- years per ton 0:116 0:115 0 153 0:153 0:10 0:112 
Cost of energy per ton | $1.16 | $1.45 81.53 $1.53 $1.00 21.12 
i i ‚ 


Pig-iron.— With reference to the great discrepancies 
between the figures relating to the two runs in the K:ller 
furnaces, it should be remarked that in the first case current 
was shut off for some time during the insertion cf a recording 
wattmeter in the circuit. The molten iron in the crucible 
was thus chilled, and could not be heated again sufficiently 
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to cast; and M. Keller was dissatisficd with the behaviour 
of the furnace, Apart from thie, the smaller consumption 
of energy in the second run must be ascribed to the con- 
diticns of operation rather than to any material difference in 
design or construction of the farnace. The power factor in 
the first run (0:737) was fairly low, and that in the secord 
(0:564) extremely so. "This i8 mainly due to the iron casin 
round each shaft of the furnace being highly magnetized, 
and giving a very high reactance to the circuit. If a new 
plant were to be erected, the casing would be omitted 
entirely, or, at least, between the shafts ; and there seems no 
inherent reason why a reasonably high power factor should 
not be obtained by careful attention to all details in the 
design. ; 

Steel—Of the two runs with the Kjellin process in- 
cluded in the table, the second should be regarded as a 
purely experimental one; but the first repregents the pre- 
paration of the standard commercial prcduct of the furnace. 
The chief electrical disadvantage of the Kjellin process is the 
very low power factor (that for the firet charge being 0:672 
over the whole six hours of the run, ог 0:635 for the 2 5 
hours of full load current). This is due to the very high 
gelf-induction of the secondary caused by ite wide separation 
from the primary by the interposition of the furnace wall 
and ventilating space, and also to ita low resistance. On the 
other hand, the Kjellin process takes current directly at a 
voltage (3,000, or 5,000 to 6,000, if necessary, which is 
suitable for generation and transmission over moderate 
distances. 

(To be concluded.) 
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NEW PATENTS APPLIED FOR. 


ed expressly for this journal by W. Р. ©шомрРвон & Oo., Electrica] Patent 
ente, 829, h Holborn, London, W.O., and at Liverpool, to whom al 
inquiries should be addressed. | 


9.619. Improved electric railway signalling system." P. R. J. WirLis. 
` (J. D. Gordon, United States.) May 8th. 

9,652. ** Ап improved device for automatically delivering bills of meters such 
as gas metere, electric meters, water meters, and the like." R. W. GALLAGHER. 
May 8th. (Complete.) | 

9,665. “Improvements in dynamo construction.“ H. LEITNER and R. N. 
Lucas. May 8th. 

9.657. Improve ments in and relating to electric accumulators.” P. A. GoviN. 
(Date applied for under Patents Act, 1901, May 9th, 1904, being date of 
application in France.) May 8th. (Complete.) 

9.675. Improved electric worm reducing gear and automatic brake con- 
nected therewith.” R. G. Harman. Мау 8:Ь. 

9,617. “А new or improved connector for electrical conductors." E. W. HII I. 


9.685. Improvements in electrical cables." Н, Ермокров and P, Dawson. 
May 8th. 


9,702. “Improved field telephone and telegraph spparatus." P. J. Kexny, . 


(E. Molyneux, India.) May 6th. (Complete.) 


9,708. "Improved process for the elcctro-deposition of iron." 8. COWPER- 
Сотеѕ. Mey 8th. 


9,789. ‘Improvements in apparatus for controlling the supply of energy from 
e generators to alternating- current motors.“ A. оор. 
May 9th. 

9.746. An attachable and detachable light reflecting and diffusing device for 
electric and other lamps." C. HiwpLe. May 9th. 


9.788. Improved construction of electric аго lamp" H. Diamant and A. 
СніввА. May 9th. 

9,794. ''Improved apparatus for automatically regulating the potential in 
electric circuits.” J. KrorPkNsTEIN. May 9th. 


9,797. Improvement in tbe method of electrically exploding the cbarges in 
the cylinders of explosion engines." Н. Сохротт. ay 9th. 


9,815. * Improvements in appliances for use in connection with the electric 
i nd systems for internal combustion engines." С. T. B. Sanositn. 
ay 10th. 


9,897. ''Improvements in apparatus for compounding synchronous alter- 
pating-current machines," Brock PEEBLES & Co., Lro., and J. L. La Corr. 
May 10th. (Complete.) 


9,888. ‘Improvements in multiple unit controlling apparatus for electrically 
pror eied trains and tbe like." Bruce FEEBLES & Co., LTD, and J. L. LA 
ов. May 10th. 


9,860. ‘* Improvements in electric cables or conductors.” A. Berlin. (Date 
applied for under Patents Act, 1901, May 10th, 1904, being date of application in 
Sweden.) May loth. (Complete.) 

9,894. “Improvements in main distributors for telephone exchanges." F. W. 
How onrRH. (The Deutsche Telephonwerke R. Scock & Co., G. m. b. H., Germany) 
May 10th. (Complete.) 

9,887. ''Improvements in and relating to the electrical driving of printing 

ressea, calerder rolls, and the like," Тин BairieH Тномвох-Ноовтон Co., 

p., and G. M. BRowx. May 10th. 

10 „Magi eto electric igniter for exp'osicn motors.“ L. Koorz. May 


9,892. “Improvements in apparatus for regulating electric repulsion motors 
and similar purposes." E. FRE CRD. May Lith. 

9,608. ‘Improvements in connectors for electrical conductors." TRE 
MEE Тномзом-Носњтох Co., LTD. (Tbe General Electric Co., United States.) 

Ay e 

9,940. „Improve ments in the regulaticn of electric circuits subject to rapidly 
fluctuating loads." W. АнмівткАр and M. J. E. Titngy, May lith. 

9,949. An improved tele graph key or ‘tay per.“ J. L. Аровом. May lith. 

9.966. Improve ments relating to electric group time- fuses. H. Н. LAKE. 
(The Firm 


abrik Elektrischer Zünder G.m.b.H., Germany.) May lith. 
(Complete.) | 7 


e. 


9,573. “Improvements in electric Rone onin apparatus" THe Bnrrian 
икн: Co., Lrp. (The General Electric Co., United States.) 
ay ‘ 


9,971. ‘ Improvements relating to oil gas, vapour, steam, compressed air and 
hydraulic motors for steamships, пем works апа road veh ‘cles and general 
work.” G. SELLERS and W. SmitH. May 12th. | 

9,991. Improvements іп electric switches." TRT Execraic lowrriox Co., 
Lb., and Е. H. Нат. Mey 12th. (Complete.) 

9,993. A safety guard for the live-rail of electric traction railways.“ A 
Swanson. May 12th. 

10,016, ‘Improvements in electric meters." Tus Витівн TxHoxson-Hocs- 
TON Co., Ltp. (The General Electric Co., United States.) May 12th, 

10,017. ‘Improvements relating to the control of electric motors.” Тик 
British THousoN-HovsroN Co, Lrp. (The General Eleotric Co., United 
States.) May 12th. 


10,047. “improvements in electric cables." W. B. SwirH and W. Р, 
GRANVILLE. May 12th. (Complete.) 


10,067. ‘‘ Improvements in and relating to the treatment of patients by 
static, galvanic or like electrical currents.” G. J. Macavagja. May 18h. 
(Complete.) 

10,085. * Improvements in the ventilating arrangements of dynamo-electric 
enerators and motors.” Srzmwexs Bros. & Co., Lrp. (Mears. Siemens. 

chukertwerke, G.m.b.H , Germany.) May 13th. (Complete.) 

10,097. Improvements in receivers for electric waves.” J. C. BCHAFER 
(Date applied for under Patents Act, 190!, May 18th, 1904, being date of appli- 
cation in Germany.) May 18th. (Complete.) 

10,100. "Improvements relating to overhead current oollectors for electric 
railways and tramways.’ P. PLATTE. (Date applied for under Patents Act, 
1901, May lith, 1904, being date of application in Germany.) May 18th. 
(Complete.) 

10,111. Improvements in, and relating to, electric oonduotors.“ 8. BERGER. 
(Date applied for under Patents Act, 1901, May 14th, 1904, being date of 
application in Germany. Мау 18th. (Complete) 

10.112. Improved insulating base for elec'ric switches, pluga, pushes end 
the like.“ THE GENERAL Contracts Co., LTD., and J. G. SaLamon, May 15th. 


10,118. ‘‘Improvemente in improved system of electric train 
Н. LEITNER and R. N. Lucas, May 18th. c ч 
10,119. “Improvements in electric insulating materials.” 
LavRrE Dickson. Мау 18th. 
10,120. ‘‘ Improvements in or relating to the electro-plating of metals,’ 
J. SCHIELE. May 18th. (Complete.) _ 


W. Kemar- 


The Magnetic Properties of Cast-Iron.—An article 
has recently ap in a German paper, in which Н. Nathusias 
has described researches upon the above-mentioned subj. 
The magnetic properties of cast-iron which are technically important 
are induction, permeability, hysteresis loss, remanence, and coercive 
force. The author's preliminary experiments with samples of cast- 
iron of different composition showed that the presenoe of m ese 
in the metal increases the hysteresis loss, and that, as is a y 
known to be the ca e with steel and wrought-iron, increasing pro- 
portions of carbon, espacially of combined carbon, have a very bad 
effect. There is also a relationship between the hysteresis loss and 
the amount of silicon in the iron Hence, in order to ob'ain a good 
magnetic cast-iron, the materials of the melt must be so arranged 
that the quantity of sulphur and of phosphorus sball be normal, 
that of manganese as small as possible, that of silicon as larga as 
possible, that of tots] carbon as small as pais and that of com- 
bined carbon reduced to the minimum. order to avoid porosity, 
the metal should be blown with a powerful wind pressure, and 
poured very hot. The electrical resistance of cast-iron is from 0°9 
to 1:90 ohm per metre and per sq. millimetre; and, therefore, it 
should be used for those portions of dynamos in which losses dae 
to Foucault currente are conspicuous. The specific resistivity of 
cast-iron is the greater the more foreign elements are present in the 
metal, and the larger the proportion of it they form. The author 
considers that cast-iron might be employed in place of cast-steel 
for electro-technical purposes, on account of its higher resistivity, 
greater fusibility, and lower cost. In his original article he quotes 
numerous analyses and corresponding magnetic measurements, and 
with the aid of photo-micrographs discusses the influsnoe of the 
different foreign substances present in the metal.— Stahl und Eisem, 
1905, xxv , 99, 164 and 290. 


The Kjellin Steel Process.— Von Engelhardt has 
published in Stahl und Eisen an examination of the Kjellin proces 
for the electrical manufacture of steel, When cold pig is charged 
into the farnace, he finds the consumption of energy to be 802 and 
770 Kw.-hours per metric ton, but if the pig is first melted, the con- 
sumption falls to 643 Kw.-hours. When ore is reduced, the operation 
takes 50 per cent. more time, and the energy required is about 
966 xw -bours per ton. It is believed, however, that by the use of 
large (736 ку.) furnaces the consumption of energy might be 
brought down to 590 or 490 xw.-hours per metric ton. Tae thermal 
efficiency of small furnaces is 50 or 60 per cent.; that of large 
furnaces over 80 per cent. when the charge is cold, and 52 per cent. 
when it ів hot. An alternating current of 5,000 volte is employed. 
The loss is about 2 per cent. [of the metal? ]. while access of alr 
causes 0°45 per cent. of the carbon to be wasted. At Gysinge, steel 
is made from pig containing up to 2 per cent. of carbon. 
author calculates that in the ordinary process of making crucible 
steel the cost for crucibles and fuel is from 20 to 40 marks per top, 
whereas the corresponding expenses in the Kjellin process are only 
17°75 to 21°87 marks, He also represents the cost per ton of making 
steel ia the basic Siem: nt-Martin furnace to be 75 to 80 marks, that 
in the acid furnace 85 to 88 marks; while in a 736-xw. Kjellin 
furnace taking charge of 3,740 kilos, and giving an output of 
2,006 kilos, the cost per ton should be 7143 marks if the pig ie fed 
in cold, or 68°06 marks if it is introduced in the molten state. In 
the original communication many details are given respecting the 
management of the plant, the constitution of the charges employed, 
and the properties of the finished metal, the phosphorus question 
being also discussed at length. 
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No. 1,486. 


LIGHTNING. 


THIS period of the year is generally associated with the 
beginning of summer, the time not only of the swallowe, 
bat also of thunder and lightning, the destructive effecta of 
which have this week been again demonstrated. The Report 
of the Lightning Research Committee, jast published, is thus 
very opportune, The Report referred to“ is an interesting 
and entertaining document, and is prefaced by a uote from 
the pen of Sir Oliver Lodge, who is, perhaps, the greatest 
authority we have on the nature and effecta of lightning 
flash. Sir Oliver reminds us that, since the code of rules 
for the erection of lightning conductors was issued in 1882 
by the Lightning Rod Conference, there has been a con- 
siderable increase in knowledge of the subject. At that 
time the effect of self-induction was completely ignored, 
und electricity was treated as if it had no inertia, and 
would always take the easiest path from the clouds to earth. 
Lightning rod experte worked upon the assumption that 
they had to deal simply with a quantity of electricity, 
whereas to-day it is reocguised that not only is it quantity 
that his to be discharged, but electrical energy. . 

It із pointed out that a sudden dissipation of energy is 
necessarily violent, and that, just as no one in his senses would 
attempt to stop suddenly a fly-wheel or a railway train, so it 
is scientifically incorrect to attempt to protect a building from 
lightning by providing a conductor of perfect conductivity. 
Such a conductor, if struck, would deal with the energy in 
so rapid and sudden a manrer that the equivalent of an 
explosion would be the result. It is advisable, therefore, 
that lightning conductors should have a moderately high 
resistance £0 as to dissipate the energy slowly, quietly, and, 
consequently, safely. Even when this is done, the discharge 
is ia the nature of a rush, and it is essential, therefore, that 
the path provid.d should be as straight as possible, or the 
lightning flash will tend to leave the conductor and make a 
path of its own. 

Sir Oliver Lodge proceeds to say that the only way to 
protect a building absolutely is to enclose it entirely in 
metal—a statement somewhat at variance with the 
" moderately high resistance" theory—bnt, failing this, 
* an invisible cage or framework of iron wires, descending 
vertically | down ita salient features, suffices for all practical 
purposes.” 

The effect of ** points” and of rain in dissipating an elec- 
trical charge has been long recognised, but we are reminded 
that when the energy is stored between cloud and cloud 
instead of between cloud and earth, “ points” on a building 
are wholly inoperative. Ifa flash takes place between one 
cloud and another, the lower cloud is liable to overflow, and 
a violent discharge take place to earth, notwithstanding the 
provision of points in the neighbourhood. Such unprepared- 
for sudden flashes, in air previously unstrained, have been 


* Report of Lightning Research Committee. Royal Inetitution 
of British Architects, 1s. D 
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called B sparke, which occur as the secondary result of A 
sparks between two electrified clouds or other bodies. 

This is one of the points of novelty in the present report. 

The other, as previously mentioned, is the effect of elec- 
trical inertia or momentum, by which we are to understand 
that a discharge is not analogous to a leak or flow in one 
direction, but is more like an explosion or splash occurring 
ір all directions at once, with little regard to the path which 
has been constructed for it. 

Looking at it, then, from this point of view, when we 
have prcvided what is considered to be the best possible 
form of protection, apart from a complete metallic screen, 
there is still the possibility of part of the flash splashing 
out, so to speak, from the conductor, and following an 
unauthorised route of its own seeking to earth. 

In the analysis of selected reports of buildings struck by 
lightning, following the report proper, there are a good 
many instances of damage caused -by these side splashes. 
Thus, in the case of Stoerhead Lighthouse (Ref. No. 54), 
although the lighthouse was provided with a copper rod 
about 2 in. in diameter, part of the flash took a path 
through the speaking tube and telephone wires, and also by 
a bedetead, setting fire to woodwork, burning out the tele- 
phone wires and doing other damage. 

The Inverness Post Office (Ref. No. 78) was pro- 
vided with a conductor of ү%-їп. stranded copper, extending 
12 ft. above the roof and terminating in sharp points at 
the top, and soldered at the bottom to a 12-in. iron water 
main pipe, which it encircled several times. Part of the 
flash left the conductor, passed along some gutta-percha- 
covered wires, which were ignited, and set the wood linings 
of the room on fire. 

At St. Paul's Church, Bedford (Ref. No. 88) a conductor 
was provided, consisting of $ in. copper cable. When this 
building was struck, part of the flash left the conductor and 
splashed over to the lead flat at the bottom of the spire, and 
then divided, a portion of the discharge running to earth 
through rain-water pipes, which were broken as a result, The 
lead flashings on the roof were also broken and torn away, and, 
in addition to «ther damage, the main switch of the 
electric lighting system was fused. 

Besides the above examples, there are a good many cases 
of telegraph instruments being damaged, principally in 
signal cabins, due to the overhead telegraph wires being 
struck. -We have noted these particular cases in order to 
emphasise specially the necessity of studying the effects of 
lightning flash on electric wires and cables. So far, overhead 
construction in this country is confined chiefly to telephone, 
telegraph and trolley wires; but the time is probably rot 
far distant when high-tension power mains will be run over- 
bead, and, as these will be connected with transformers and 
motors on consumers’ premises, precautions will have to be 
taken to minimise the chance of shock or fire arising from 
' discharges entering the building from outside wires. 
There is, moreover, the further consideration as to the 
possible effects of lightning on underground mains. Whena 
building containing electric lighting, telephone, or power wires 
is struck, a portion of the discharge generally finds its way 
into the wires, as is evidenced in the above examples by the 
burning ont of wires, electric switches, &c. The question 
arises then as to whether or not this is the full extent of the 
damage that is done. Is it not possible that when the 


wires of an electric light or power installation ате struck, a 
portion of the charge, at any rate, may find ite way to 
earth through the dielectric of the underground cables from 
which the installation is fed? If this be the case, the 
dielectric will probably suffer. It may even be 
punctured by a spark from the conductor to the metallic 
sheathing. It has often been a matter of great difficulty 
to account for the breakdown of underground cables, and it 
may be still more difficult to show that the breakdowns 
have resulted in part from electrical disturbances due to 
atmospheric conditions ; but it seems highly probable. If 
we were not dealing with circuits having plenty of power 
behind them then it would not be а difficult matter to pro- 
vide in surface boxes, suitable means for conducting any 
static discharge to earth. Ав it ie, the matter is one which 
is perhaps not easy of solution, but is, we think, worth con- 
sideration. - | 

Judging from the appendix to the report, giving the 
latest practice abroad, we gather that experience shows that 
the lightning conductor practice of the past bas not afforded 
that protection which was anticipated. The view that 
absolute security was afforded by the largest possible cross- 
section of rod and by good earth connection, has not been 
borne out by experience, nor does it appear that the theory 
that a certain area was protected by a conductor of a certain 
height was of any practical value. 

' Oar remark: cf a few weeks ago, that under certain con- 
ditions lightning conductors might even theinselves give 
rise to danger, are, we thick, fully borne out by the report. 
This view was confirmed by Mr. Hedges, the honorary 
secretary to the Lightning Research Committee, in bis 
presentation of the report to the Society of Arts on May 
24th, when he said :—“ Still we see conductors erecled in . 
manner which can be shown to bea source of danger, instead 
of acting as safeguards to the buildings.” 

The report concerning America reflects a very concise 
summary of American character. Опе would have thought 
that with the very tall buildings prevailing in American 
towns some special form of lightning protection would have 
been adopted, but, according to the report, there is a preity 
general idea that lightning rods are not of very much use, and 


they have been largely dropped out of architects’ specifications. 
But the buildings are insured against loss from this cause, 
and althongh several deaths have occurred from direct 
lightning stroke, and from falling masonry, little or no 
notice is taken of these eventa, The chief concern is to see 
that the loss is covered by insurance. | 

Embodied in the report are the rules relating to the 


erection of lightning conductora as issued in 1882, with 


certain observations by the Lightning Research Committee, 
1905. Among the latter we learn that it is not considered 
necessary to go to the expense of gilding, platinising, or 
electro-plating the terminals of the conductors, and that it 
is desirable to have three or more points besides the upper 
terminal. 

As regards the fixing of the rods, it is now recommended 
that these be carried at a certain distance away from the wall 
instead of being held by holdfasts. Referring to factory 
chimneys, two rods are recommer ded, and it is an advantage 
to have a band round the top cf the chimney with rods 
curved into ап arch above, provided with three or four points. 

W here there is much ornamental ironwork on the ridges of 
the building, it is not sufficient to run a single vertical rod, 
but each end of the ridging should be connected to earth by а 
rod. Alljointeshonld be held together mechanically, as well as 
electrically, and should be protected from the atmosphere. 
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As regards churches, it is advisable to connect the church 
bells and turret clocks with the conductors. 

As to the earth connection, it appeara that the use 
of cinders or coke is not advisab'e, owing to the chemical or 
electrolytic effect on copper or iron. It is better to use 
charcoal or pulverised carbon, such as the ends of arc lamp 
carbons. 

These are among the principal novel suggestions in the 
Report, but we should advise all interested in the subject of 
lightning protection to procure a copy of the document 
itself, as it is full of instructive matter which does not 
admit of abridgement without impa'ring its value. 


Electrical Imports In neither of two recently published 
of India blue books, the one entitled a Review 

Г of the Trade of India іп 1903-4," and 

the other Tables Relating to the Trade of British 
India,” is any separate reference given to electrical 
wares or machinery. A reference to recent issues of the 
ELECTRICAL Review will show the importance of this 
market to the British manufacturer of electrical goods. 
Surely the Indian Government might provide a separate 
classification for electrical apparatus and machinery, instead 
of lumping these under machinery and millwork,” as is now 
the case. It is really necessary that Government returns of 
import and export trade should distioguish the values coming 
from, or going to, various countries, directly a trade becomes 
of sufficient importance. Consideration of the fact that 
imports of corks to the value of £8,646 receive separate 
enumeration as to country cf origin, and that electrical 
goods to 12 times this value do not, suggests that a thirst 


which Mr. Kipling considers peculiar to the East of Suez, із. 


а more attractive statistical subject than electric lamps, 
generating sets, or tramway motors. 


„ 
IN an accident case which came before 


The Liabilities Mr. Justice Bucknill and a common 
ofa Tramway " 155 57 
Company. jury recently, а point of some com- 


plexity arose as to who was to be held 
liable for a street accident. A contractor was making 
a manhole for the Ealing Borough Council in the 
Uxbridge Road, between the rails of the tramway which 
is worked by the London United Tramw.ys Co. The con- 
tractor’s men on leaving work left the hole open, and a youth 
who was riding a bicytle behind a tramcar, fell into the hole 
and was injured. Against whom was he entitled to prefer a 
claim for damages? Не did what was most nataral in the 
circumstances—he sued the contractor, for it was the 
contractor, or his workmen, who had made the 
hole in the road. At the hearing of the action 
it was contended that the London United Tramways 
Oo. were responsible; inasmuch as the duty of shoring up 


any part of the roadway which is under their control was 


imposed by statute upon the company. Mr. Justice Bucknill, 
however, decided that even if the statute in question had this 
effect, it did not absolve the contractor from the daty of 
protecting the public. He, therefore, gave judgement for 
the plaintiff—the jury having found a verdict for £200 
damages. 

It may be of interest to r«fer to the statute which is said 
to cast liability upon the Tramway Co. The Tramways 
Act, 1870, which is incorporated with the London United 
Tramways Co.'s Act, provides, by Seo. 82, that nothing in 
the Act shall take away the power of any local or road 
authority to open up roade, ard that, whenever for the pur- 
pose of enabling them to execute such work, the locil 
authority shall so require, the promoters or lessees shall 
either stop traffic on the tramway to which the notice shall 
refer, where it would otherwise interfere with such work, or 
shore up and secure the work at their own risk and cost 
during the execution of the work there. Provided that 
atch work shall always be completed by the local or the road 
authority, as the case may be, with all reasonable expedition. 

In the case under review the contractor had given notice 


of the intended operations to the tramway company, who 
sent down a flag man to warn the public of their danger, 
but did not apparently take any steps to shore up the hole 
when the men had ceased work. 

Upon reading the enactment above set out, it appears to 
be a somewhat daring proposition to assert that by merely 
serving a notice upon the tramway company a local authority, 
or their contractor, may transfer the whole responsibility of 
protecting the public to the company. Of course, it may be 
argued that the company may elect to stop their traffic 
altogether; and it is true that if in this case the tram traffic 
had b2en suspended, it would have been possible to erect a 
barrier to prevent any person passing over the place where 
the hole had been excavated. 


Мв. R. А. HADFIELD's recent presi- 

The Iron and dential address to the Iron and Steel 

Steel Institute Inetitate i ‘able i t 

Address, institute is now available in permanen 
form, and it is well worth study by a 
far wider circle of metallurgists and engineers than the 
audience to which it was originally delivered, for a more 
interesting and instructive presidential address we seldom 
have heard. Proud as is the position the Institute holds 
amongst our scientific societies— there is only one Iron and 
Steel Institute in the whole world—it may still be legiti- 
mately congratulated on haviog secured as its Preaident for 
1905 so able and distinguished a representative of the.great 
Sheffield steel industry as Mr. Hadfield. 

Opening with & brief account of the early history of the 
metallurgy of iron, Mr. Hadfield devoted some little time 
to the consideration of the work of scientific societies in 
general, and of the Iron and Steel Institute in particular, 
and he paid a generous tribute to the technical Presa “for 
the wonderful work they do in keeping us supplied with thë 
most recent information." А 

The bulk of the address consisted of a comprehensive 
survey of the present state and the fature possibilities of the 
great industries for which the iron and steel metallurgist is 
responsible. One stands amsz d before the stupendous 
dimensions these industries have now attained. The 
President estimates that the vaime of the world's pro- 
duction of iron and steel in their finished form is no less than 
£600,000,000, of which the United Kingdom contributes 
£160,000,000 and the United States £360,000,000. 
—a proportion which Mr, Hadfield, at any rate, does not 
view with alarm. These figures are likely to be enor- 
mously increased in the near future as the nations of the 
East develop needs for iron and steel. The present world's 
output of pig-iron is now over 50 million tons annually, 
but if the whole population of the globe (some 1,500 
millions) were to consume as much iron per head as the 
inhabitants of the western world ‘now use, the output 
would increase at once to 800 million tons, and even if 
only the present rate of increase continues, the consump- 
tion in the year 1950 will probably reach 100 million 
tons. Will the supplies of the world stand these colossal 
and ever-increasing strains on their not unlimited resources ? 
Mr. Hadfield’s answer is that such a rate of increase would 
quickly exhanst all the present known supplies of the world. 
But here we may, perbaps, be permitted to leave, for a 
moment, the solid ground of scientific inquiry and enter the 
region: of speculation. The preponderance of iron in nature 
has led Arrhenius to infer that half this planet should con- 
sist of iron, the outer crust being composed of only from 
4 to 5 per cent. of the metal. If this theory should prove 
correct, our supplies of iron ore will suffice for countless 
generations, but Mr. Hadüeld wisely prefers to ignore specu- 
lative possibilities, and taking the facts to be simply as we 
know them, he waras the metallurgist to practise every possible 
economy in the manufacture and use of the precious meal. 
The scientific metallurgist, the man who, by his intimate know- 
ledge of the struc:ure and properties of steel, will, by and by, 
be able to make 1 lb. of iron go as far аз 2 lb. do now, he 
alone is capable of effecting these desirable, thes» necessary, 
economies, and on his work, therefore—and this is in effect 
the burden of Mr. Hadüeld's message—must to a large 


. extent depend the fature of car material civilisation. 
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NEW CABLE DRUM CARRIAGE. 


IT is somewhat of a platitude that there is etill unlimited 
scope for the exercise of ingenuity in connection with even 
the most ordinary pieces of mechanism; nevertheless, one 
cannot help sometimes feelirg not only admiration but also 


to mount their cable drums upon carriages or lorries. Now, 
however, one man—and a horse—can handle Ше heaviest 
drums. The carriage shown in the views is somewhat 


needlessly heavy, and a lighter pattern is now being made, 
from which equally satisfactory results are anticipated. 
Cable men are to be congratulated upon this excellent solu- 
tion of a long-standing difficulty. 


GLov£zR's CABBIAGB ABOUT TO LiFT a OaBLe Drom. — 


surprise when suddenly confronted with a more than usually 
clever idea. | 

It is more than 2,000 years since Archimedes invented the 
screw for the purpose of raising water ; his idea, suitably mcdi- 
fied, but essentially the ваше in principle, has now been seized 
upon by some genius for the purpose of raising or lowering 
heavy cable drums with the utmost ease. The accompanying 
illustrationg show the apparatus and various stages in the 
process of loading and laying, incidentally showing also that 
Messrs. W. T. Glover & Co., Ltd., gre the proud possessors 
and manufacturers of the carriages. 

As will be seen, each wheel 1uns in knife-edge wheel 
bearings, and is provided with an internal steel scroll, fixed 
to and revolving with the wheel. In using the carriage, it 
is first backed up to the drum, and an axle bar is passed 


"TP Daum Lirtap лир LOOKED IN PLACE. 


through the drum and the two scrolls, When the horse із 
started, the revolving scrolls lift the dram gradually into its 
correct position at the centre of the wheels, where it is 
locked by means of the caps shown. To lower the drum, 
it is only necessary to remove these caps and beck the horse, 
reversing the action of the scrolls, Nothing could be 
simpler ! | 

Messrs. Glover have frequently been put to considerable 
expense through having to send men long distances merely 


INSERTING THE AXLE Ban. 


ELECTRIC LOCOMOTIVE FOR SWEDISH 
STATE RAILWAYS. 


THE illustration on the opposite page shows a single-phase 
electric locomotive supplied by the British Westinghouse 
Electric and Manufacturing Co. for the Swedish Government. 
One of the interesting features is the high trolley voltage 
for which the equipment is designed —15,000 volts—though 
connections are supplied for operating at several voltages 
lower than thir, the minimum being 3,000 volts. This high 
voltage necessitates the use of an oil-cooled main auto- 
transformer and an oil-break circuit-breaker, oil having 
insulating properties which have been amply demonstrated 
by service in high-tension transmission, The intention is to 


Lavina CABLE FROM THE DRUM. 


experiment at various line pressures, with a view to ascer- 
taining the highest working preesure suitable for the con- 
ditions prevailing upon the Swedish State Railways. 

The control system is electro-pneumatic, and consists of 
an air compressor driven by a single-phase alternating 
current motor, an air motor on the induction regulator, air 
cylinders on the circuit-breaker and reverser, and the neces- 
sary magnet valves. The air brakes and air sauders are also 
to be supplied by the above compressor. There are; two 


; —— 
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connectors at each end of the locomotive, so that two loco- 
motives can be coupled together and operated by one 
master switch. The latter is in the middle of the cab, and 
is 80 Situated that the operator has a clear view in all direc- 
tions without leaving his seat. 

The weight of the locomotive and equipment is 25 tons, 
all of which is on four 41-in. driving wheels. Two 150-H.P., 
25-period single-phase motors are geared, one to each axle, 
with a gear reduction of 18 to 70, and have proved capable 
of handling a 70-ton train at 40 miles per hour, without 
exceeding the rise of temperature for which they were 
designed. 

The equipment has been во installed on the locomotive as 
to permit ready access to all parte. Only the small operating 


WESTINGHOUSE SrNGLE.PHASE LOCOMOTIVE. 


devices have been placed in the cab, and the lay-out is such 
as to allow of the greatest convenience in operation with a 
maximum of safety to the operator. 

The illustration shows the locomotive as sent out from the 
makers works, and it should be noted that the buffers and 
collecting device, &c., are being fitted at the railway shops 

in Stockholm. 

This locomotive has been built to the requirements of 
Mr. Robert Dablander, Director of the Electrical Depart- 
ment of the Swedish State Railways, who is about to carry 
out а most interesting series of experiments upon the 
application of electric power for main line railway service. 


CORRESPONDENCE. | 
Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munteations at the earliest possible moment. No letter can be pub- 
lished unless wr have the writer's name and address in our possession. 


^ 


Refuse Destructors. 


All engineers who have had anything to do with destructor 
testa know that these should be taken with a very large pinch 
of salt, I suppose I must add “as a rule." These tests 
are not, however, published for engineers, but in order to 
impress the councillors who are considering a destructor for 
their town. One destructor firm, not very long ago, burnt 
refuse at a very low figure in wages per ton destroyed. I 
cannot give the figure, as to do that would be to name the 
firm. The engineer put in charge of this plant wisely 
failed to continue destroying at this figure, and all would 
have gone well with the destructor had not the attention 
of his committee been drawn to the test. Of course, after 
this, the engineer was asked Why he could not burn refuse 
at the test figure ?" and he was badgered until, in despera- 
tion, he sacked every good man in the place, putting in 
their stead half the number of half-starved loafers, the:e 
men he overworked and underpaid, the refuse accumulated, 
the place became filthy dirty, the loafers struck and the plan 
failed ! This was not al], for the hired and unskilled labour 
had damaged the brickwork to such an extent tbat heavy 
repairs were necessary at the end of the first year! The test, 
which caused all this subeequent trouble and worry to the 
engineer and expense to his council, was carried out in the 


following way :—Certain labourers, say at 6d. per hour, 
were worked for this one test under the maker’s expert 
fireman ; this fireman looked after everything and the 
labourers had nothing to do but clinker ont and charge 
under his direction. These labourers were promised (not by 
the firm, of course, but by their fireman !) 10s. 6d. each at 
the end of the test if it was good. It can be imagined how 
the men slaved for these few hours! I need hardly say that 
neither the wages of the expert fireman nor the gratuity to 
the labourers nor the “ refreshment ” which the latter con- 
sumed, were counted in the ** wages cost per ton destroyed.” 
The unfortunate manager’s troubles, it will be seen, were 
very real, when he was trying to work to this figure ! ! ! 

Every maker—but alas! not every man on the town 
council—knows that a destructor which is used for nothing 
but destroying refuse can be worked more economically than 
one combined with an electricity works. Some of the 
reasons are as follows :— 

`1. In the former case the clinker is of a far better 
quality and commands a ready sale, in the latter case it 
has been found in practice to be impossible to have both 
steady steam and good hard clinker,  .. 

. 2. Refuse can be burnt steadily, the brickwork kept at an 
even temperature, and with few men in the former case, in 
the latter the cry is for steam, and steady steam. The cells 
are forced on the ** peak " and cooled down on the battery 
load, This makes the maintenance and wages of a destructor, 
combined with electric light plant, a very serious considera- 
tion, while in a destructor alone these items are insignificant. 

Some makers, however, trade on these facts, for they 
make out two sets of results, the first set shows the economy 
of working and the small maintenance cost of their destructor, 
but says nothing about steam raising results. This set I need 
hardly add has been taken from destructors pure and simple. 
The record set is full of ** 120 unita per ton of refuse, and 
even more” kind of talk, but wages and maintenance are 
not mentioned. These two sets are sent to Mr. Smith, J.P., 
butcher and town councillor, who, with the remarkable engi- 
neering intelligence common to his class, sees at a glance that 
* So-and-so’s destructors are cheap to work, cost a trifle to 
keep up, and turn all the refuse into steam, enough to light 
our town.” In other words, Mr. Smith is had," and so 
are all the rest of the know-all-about-destructor-deputation- 
councillors ! 

In spite of all that has been said and written, the destructor 
is the better for being by itself, and can be worked and do 
ita proper work—burning refuse—far better and more 
cheaply. Electricity works should not be less than 1 mile 
from a destructor, and nothing bas yet been proved to the 
contrary, especially in our larger towns where the electricity 
works outgrow the destructor, and the latter is then only a 
nuisance and drag to the former. As a further support to 
the above statement, it may be noticed that where coal is 
costly the calorific value of the refuse is very poor, and 
where the refuse is good for steam raising, coal is cheap ! 
Where is the combined refuse destructor and electricity works 
which is an unqualified success, not only to the man in the 
street but to the man who really knows all the facts about 
it? These facts are hard to learn, as the engineer naturally 
tells deputations the truth, but not the whole truth—and 
the maker’s representative aleo tells the truth—and other 
things ! | " 

Cell. 


Electrical Power for London. | 


We are all so busy trying to destroy each other, that any 
suggestion for mutual aid will seem pretty mad. Never- 
theless, I venture to make a suggestion with regard to 
electrical power for London. 

I would bave an electric power exchange regulated by a 
Government official. Each existing undertaker should have . 
the right to connect to the exchange at his own expense, and 
would bcar his fair share of the cost of the exchange. All the 
undertakers belonging to the exchange would state the amount 
of power which they would be able to give or take, and the 
times at which the supply could be given or taken, and the 
rates at which it would be given or taken. It would be 
open to the official in charge of the exchange to accept such 
offers as he would deem best, and a penalty would be 
incurred by anyone failing to perform an accepted offer. . 


— SSS SSS SSS MPH 


882 


THE ELECTRICAL REVIEW. 


[Vol. 56, No. 1,436, Jumm 2, 1905. 


^ The advantages of . such afrcheme are almost too obvious 
to need stating, and the disadvantages would be more tem- 
porary than permar ent. 

To add new undertakings in London is to make chaos 
more chaotic, whereas the State-regulated exchange, if any- 
one will take the tronble to think about it carefully, would 
provide in time all the advantages of a comprehensive 
scheme at the lowest capital cost, and without interfering 
with the business of existing undertakers. 

Railways, tramways and canals could connect to the 
exchange, and would have all the London generating stations 
at their backs. 

I will not trespass further on your space, though it would 
be easy to enlarge on this subject. 

A. E. Voysey. 

Public Hea'th Department, 

Guildhall, E.C. 
May 24th, 1905. 


Charging for Supply. 


With reference to your question in the“ Correspondence ” 
column under “Inquirer,” I beg to say that I took this 
matter up in Birmingham some few years back, and could 
not get the whole of tbe consumers’ different accounts for 
separate premises treated as one, although they were owned, 
without question, by one man. 

I suppose the ruling depends entirely on the local 
authority, as to whether they will guarantee what seems 
obviously fair, or not, as tbe саке may be. 


Cecil D. Falcke. 
Birmingham, May 26th, 1905. 


Power Station Economics. 


I notice in your issue of the 26.h iust. a letter from a 
person who signs himself Station Engineer," with refer- 
ence to a paper I read at Birmingham. If the gentleman 
will Jet me know his name I shall be very pleased to answer 
the letter through your paper. | 

It is not my hebit to tske cognizance of any anonymous 
communication, but I feel sure that a paper of your standing 
would not bave published a letter containing the innuendos 
which this letter docs, unless there was some gcod grounds 
for doing во, more especially in view of the fact that you 
yourselves һай a copy of the paper, and know of couree that 
the statements contained in the said letter are not a true 
criticism of the paper in question. 

Jos. A. Jeckell, 
Manager. 
Corporation Electricity Works, 
Coventry, May 29th, 1905. 


New Regulations for Electricity in Mines. 


We have отєгссп е our natural impulse to leave un- 
answered a communication expressed in such terms as that 
of Mr. Nalder in your issue cf the 26tb, and we beg your 
permission to reply to it seria/un. That letter co sists of 
four sentences, in which are embodied what we can only 
describe as three positive mis-statementa, 

In the first place, he accuses us of a “wanton” and 
* impertinent ” attack upon his firm. We, and otbers well 
competent to judge, have carefully scrutinised our letter of 
the 8th, and have failed to discover the remotest semblance 
of an “attack” of any sort. It is hardly necessary to say 
that we should not dream of using your columns for the 
purpoee of attacking a firm for which we have, hitherto, 
entertained the greatest possible respect; nor would yon, 
Sir, permit it if we did. In the course of our inquiry into 
this matter, we put ourselves to the trouble of cutting out 
our respective communications and placing them side by 
side, and then, indeed, a most unwarranted and unjustifiable 
attack was certajuly apparent, but it was not contained in 
ant letter, ! | 


Then, it is stated that in reply to the application to us for 
particulars of the arrangements we had developed for meeting 
the requirements of the Home Office, we confined ourselves 
to furnishing price lists. The actual fact is that we sent 
two pages of descriptive matter (between 450 and 500 words) 
and, as it happens, quite as an afterthought, a third sheet 
giving prices. In passing, we note that Mr. Nalder 
succeeded in restraining his indignation at our wanton and 
impertinent attack until the details of our arrngementa were 
in his hands, althovgh he had an opportunity of resenting it 
in your issue of the 19th. Can it be that he expected calcu- 
tions and working drawings? 

We are young, of course, bat not so young as that. 

Thirdly, it is implied, and the implication is so strong as 
almost to amount to an assertion, that the apparatus described 
by us does not fulfil the requirements of the Home Office. 
We are especially distressed at this, as it compels us, in 
eelf-defence, to do violence to our native modesty to the 
extent of making an extract from a letter, entirely spon- 


`~ taneous and unsolicited, which we received a fortnight ago 


from a Manchester firm whose name is a household word :— 
* We are very much obliged for yours . replyin 
to ours inquiring for instruments to comply wit 
the new Home Office Mining regulations, and must con- 
gratulate you upon the efficient manner in which you have 
dealt with the problem at ієвпе We think you will be 
interested to know that your quotation is decidedly the most 
satisfactory, not only as regards price but slso as regards 
your offering а suitable appliance, which we have received, 
although we inquired from three other leading instrument 
makers" Whether the exact wordiog of the Home Office 
regulations may leave something to be desired seems to us 
to be beride the point. The spirit of the regulations is 
excellent, and with that spirit, we are assured, our instru- 
mente fully comply. We had taken the matter up with tbe 
authorities some time before Mr. Harris's letter appeared. 

We can take no possible exception to the remaining 
sentence in Mr. Nalder's letter, in which he states that he 
does not propose to enter into a correspondence with us on 
the matter. We heartily applaud this decision, and can only 
regret that he did not come to it before permitting himself 
to make use of the offensive expressions towards us which 
now disfigure your. columns. We deplore the necessity 
which has been forced upon us of continuing this, cor- 
respondence. Such disputes, engendering ill-feeling between 
business firms, are exceedingly mischievous, ard we would 
suggest that the cultivation of a кепке of humour will go a 
long way towards avoiding them. Failing this, another 
way, ав Mrs. Beeton says, is to sleep on a hasty letter. 


Everett, Edgcumbe & Co. 
London, S.W., May 80th, 1905. 


Gas Engine Working. 


I should be pleased to learn through the medium of the 
ELECTRICAL REVIEW as to the experience and resulta of the 
working of the Westinghouse gas engive (using town gas), 
вау, up to 100 B. H. P., for direct-driven generators in con- 
tinuous-current central stations, or even a large private plant - 
using such. My experience is not by any means en- 


couraging. 
Back Fire. 


Price Lists. 


As regards Mr. Hazell's letter a week ago, under the 
above head, the idea of standardising is certainly a great 
consideration towards solving the question of redaciog the 
cost of theze useful booke, also for keeping the bookshelves 
tidier ; but you must take into calculation the fact that a 
busy man has not the time to wade through a set uniform 
in size, which would be the case if this proposal became an 
accomplished fact. Seeing buyers as I do day by day, my 
impression is that the more unlike one is to the other, and 
having а mental note of the catalogue required, the rest is 


plain sailing. 
| R. Belcher. 
Birmingham, May 80th, 1905, 


— 


| 
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Localisation of Fanlts in Cables. 


. The interest taken in the г‹сепі correspondence in the 
ELECTRICAL REVIEW on fault-locating tests, is certainly 
a good sign, as it shows that this important subject, 
although not valued at its true worth, is receiving some 
attention, and it is only by en interchange of opinions by 
those who are actually meeting and overcoming the various 
difficulties that solutions of any value can be obtained. 
Several correspondents referred to the Bergh” test 
described by me some time ago in the Electrical Magazine ; 
one writer even went so far as to question the origin of the 
teat then described. I would, with your permission, like to 
state that this test was devised by Mr. Bergh over two 
years ago, to overcome certain shortcomings of all other 
known teste. It is to be commended for ita simplicity, 
accuracy and quickness in application. It can be adapted 
to every conceivable kind of fault, and has been effective on 
a cable with two faults abont 100 yards apart, in this care 
locating the largest first. I may here say, en passant, that 
this teet has been successfully applied on a large network— 
and certainly one of the oldest—for over two years on both 
triple-concentric and single cables, ranging in size from 
1 sq. in. to single arc lamp mains, There has been ample 
scope to prove the efficiency or otherwise of the test, and 
during the whole of that time it has never been found necer- 
sary to open: consumers’ switches or remove their fuses, ag 
some of your correspondents seem to think. 

“ B. S. H.,“ writing in the ELECTRICAL Review, April 
14th, 1905, says: 5. . . . I вау it is absolutely imperative 
(if the test is to be a success) to draw consumers’ main fuses 
or open their main switches, &c.” In reply to B. S. H.,“ 
I would ask him to apply the test as described, and give us 
the benefit of his experience, as then his opinion will have 
some weight. 

“Weary Willie and Tired Tim,” writing in the 
REVIEW, April 21st, 1905, says: “ . . . In these articles 
it is stated that the tests can be applied without access to 
consumers premises, . . . . but x'e quite fail to understand 
how the test can be applied, &c.. without opening consumers’ 
Switches" My request to “В. S. Н.” alo applies to 


„Willie and “Tim,” but I do hope they will not apply 


the test until they do quite understand it. On May 5th the 
“ Weary " and Tired“ couple make a very strong point 
(for them), they say that four out of the six tests given in 
the Electrical. Magazine were made between the hours of 
10 a.m. and 8 p.m." І would here explain that these teste 
were given as an example, because they were consecutive and 
the most recent, and I entirely fail to see how this fact can 
be adduced against the efficiency of the test. On the other 
hand, I am sure that all engineers with experience on large 
networks will agree with me, that this is an ideal time for 
taking off faulte, when the conditions are favourable. 
„Willie“ and “Tim” were evidently more keen on 
finding evidence against, rather than for, the test, or they 
might have observed that tbese tests were made in the middle 
of Angust, one of the lightest months of the year, and at a 
time when least light would be required, so that as 
‚ far as lighting consumers were concerned little or no 
inconvenience would be felt. With regard to power 
consumers, as а meal-hour generally intervenes between 
10 a.m. and 3 p.m., it is a very easy matter to arrange to 
take teet during that time. Of course, all details of this 
sort must be considered on the spot, and are not worth 
discussing here. 7 

I repeat all that I said in my previous articles in 
favour of the test, as my experience since has more 
than confirmed what I then said; and ав no one among 
your numerous correspondents has suggested any otber 
method in preference to the Bergh” test, it appears to 
me that the latter is all I have claimed for it, and ranks 
well in front of all others, 

In conclusion, I would add that the testing set is well 


adapted for its work, and the saving of time alone very 


воп pays for its oost, apart from the great raving 
effected in reinstatement ; and this latter, in these days of 
wood block, asphalte and other costly paving, cannot be 
ignored, as it may cost anything from 108. to £1 per 
yard. Great care must be exercised in measuring the 
length of the cable, as it is here that the real difficulty 
presenta itself. It, is almost impossible to allow accurately 


for deviations due to pipes and other obstructions; but, even 
allowing for slight errors in measurement, the fault is 
generally found within the length of the necessary joint- 
hole. My only excuse for trespassing on your valuable 
Bpace is to emphasise that the test can be applied in a 
few minutes without access to consumers’ premises, and ів 
reliable. 


Brighton, May 29th, 1905. 


James Cleary, 


THE OPTICAL CONVENTION. 


THE opening of the above convention at the Northampton Ihstitute 
on Tuesday last, by Dr. R. Т. Glazebrook, empha:ised tbe great 
importance of this branch of industry to the scientific and engineer- 
ing worlds. 

The object of the convention is to bring into closer touch the 


practical and scientific problems which affect the production of 


apparatus of an optical nature. 

For the achievement of this, numerous papers dealing with 
optical subjects will be discussed during the week, and recourse will 
be had to the very extensive exhibits of apparatus which are on 
view in the hall of the institute. 

To the latter, then, unfortunately, in a state of chaos, we were 
privileged visitors last Tuesday, and despite the lack of complete- 
nese, were much impressed by the extent and comprehensive 
character of the exhibits. To those for whom the convention has 
close interest the exhibition catalogue, & volume containing some 
280 pages of descriptive and illustrated matter, will prove a most 
valuable book of reference, and to it we must refer our readers for 
a complete account of the exhibits, which include much of engineer- 
ing interest. 

Ot more particularly electrical interest, we noted the exhibits of 
Mr. R. W. Paul, who had on view the Nernst- Paul bigh-power pro- 
jector lamp, recently described in the ELxOrRTOAT. Review, c ptical 
arc lamps avd electric lanterns of various patterns, and a тесеп 
model of Paul's Reliance animatograph; the Cambiidge Bcien- 
tific Instrumeot Co., Ltd, were exceptionally well represented, 
their exhibits including the Dolesalek electrometer, and a micro- 
el etrotcope designed especially for the investigation of radio- 
active phenomena, a spring galvanometer with which a current of 
10-7? amperes is detectable, an example of Callendat's mechanical 
equivalent of heat apparatus and a great variety of photometric and 
laboratory appliances. 

Messrs. John J. Griffla & Sone, Ltd., were also prominent with 
laboratory apparatus, theirexbibits including Rubene’s linear thermo- 
pile, an instrument in which fine iron and constantin wire couples 
replace the usual bismuth-antimony couples, the instrument being 
designed to give great sensitiveness. At this stand there was 
alro shown an apparatus for the determination of relative conduc- 
tivity of thin layers of materials (Lees’ and Chorlton's method). 

Messers. R. and J. Beck, Ltd., bad on view specimens of the 
original and recent types of Finsen apparatus, and also a photo- 
meter bench constructed for the National Physical Laboratory. 
The Edieon & Swan United Electric Light Co., Ltd., showed speci- 
mens of the Fleming Ediswan standard photometric lamp, and. 
Messrs. Everett, Edgcumbe & Co. were prominent with photometers 
and lamp-testing wattmeter: and ammeters. 

Messrs. Newton & Co. had on view an electric lantern microscope 
and micro-polariscope, and a triple rotating lantern of large size. 
Among the numerous exhibits of general interest, we can only indi- 
cate the more prominent; thus a very complete display was mado 
of surveying instruments and of microscopic and photo-micrographic 
apparatus by all the well-known makers. Photograpbic apparatus, 
astronomical and nautical instruments, range-finding devices, 
telescopes, binoculars, and, in fact,every description of optical 
appliance devised to aid the human sight, down to tortoiseshell 
epectacles of Chinese origin and ancient Dutch barnacles, were on 
view. 

Messrs. Chance Brothers, Ltd., of Birmingham, bad a striking 
exhibit of lighthouse apparatus in the gallery, and a no less inte- 
resting one of optical glass in the main hall. | 

The convention will close on June 3rd. 


N 


The Evapotatioù of Metals in the Vacuum of the 
Cathode Light.—Continuing some work carricd out two or three 
years ago by F. Krafft on the evaporation aod boiling of metals in 
uat: z glass, and in tbe electric furnace in the vacuum of the 
cathode light, Krafft and Bergfeld bave now determined the lowest 
temperatures at which the metals evaporate. Using a tube of 
quaris, and working with the electric furnace, they have found the 
lowest temperatures to be: — For silver, 680° C.; for copper, 960°; 
and for gold, 1,070? С. In glass vessele, and when suitable or, an: 0 
liquids were employed +s the sources of heat, other lowest 
temperatures were :—Cadmium, 156°6°; sinc, 184°; bismuth, 
268°; lead, 385°; potassium, 90°; sodium, 140° C. The former 
research was described ip the Berichte, 1903, ХХХ VI., 1,090. 
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PARLIAMENTARY. 


LONDON ELECTRIC POWER BILLS. 


Administrative County Scheme. 
Tuesday, May 23rd. 


THE Committee dealt with the clauses in this Bill. On Clause 48 
as amended [which will be found in the report of Monday’s pro- 
ceedings; see ELECTRICAL Review, page 844] the CHAIRMAN asked 
whether the clause would enable the Board of Trade to appoint an 
arbitrator to determine the question as to whether consent had 
been unreasonably withheld, or did it restrict the matter to the 
Board of Trade themselves. 

Mr. LLOYD, К.С, said that in practice the Board of Trade did it 
themselves under the Board of Trade Arbitration Act. 

The CHAIRMAN remarked that it threw a heavy burden on the 
Board of Trade. | 

Mr. KENNEDY: I understand that the Board of Trade do not 
object. 

The СнАлАївмАн: How do you know that? Have you asked 
them ? 

Mr. KENNEDY: Yes. 

The Снлтвмам: Well, a whisper reached me yesterday to the 
effect tbat they did object. 

Mr. Lrovp pointed ont that under the Board of Trade Arbitra- 
tion Act the Board would have full power to appoint an arbitrator, 
and the clause would take no power as to that away from them. 
The clause was then agreed to. 

Clause 484, which will also be found in tbe report of Monday's 
proceediogs, was next proceeded with. 

The CHAIBMAN asked what would happen if the company did not 
comply with these requirements. 

Mr. LrLovp said they had incorporated the general Acts under 
which the Board of Trade had power to revoke their powers. 

Mr. Morton (for th West Ham Corporation) said he thought it 
8 work was not done within a certain time the powers should 

арве. 

Mr. Lr.ovp suggested the following words to follow Sub-sec. 5:— 
" If the company do not within the prescribed period comply with 
such requirements, the Board of Trade may order that the powers 
of the company to distribute energy within such area sball cease." 

The CHAIBMAN intimated that this would be acceptable. 

Mr. Lrovp said it had just struck him that. by these words they 
might shut themselves out from supplying railways, &c. and he 
would like to safeguard the company in regard to thie. 

It was agreed that before the worde “shall cease " the following 
should be inserted, "except to authorised undertakers, or to the 
proprietors or trustees of any railway, tramway or waterworks, or 
to any dock, canal, navigation lawfully entitled to use energy or 
to any Government department." 

On Clause 57, which is the sliding scale clause, the CHAIRMAN 
said tbat the standard price fixed was ld., and as it bad been 
repeatedly urged that the company would be able to supply at 2d., 
or even less, they would start with a dividend of 8 or 11 per cent. 
That was a very comforting dividend to start with. 

Mr. Ітоур: We are so convinced of that, that if you make the 
suggestion that 1d. be struck out, and 10. be put in, we would be 
quite content. 

The CHATIBMAN: We will take that. 

The clause as amended was agreed to. 
` Mr. NIELD, for the other companies whose Bills have passed, 
objected to Clause 65, which allowed the company to enter into 
agreements with railways, canals, &c. It was contended that the com- 
pany ought not to be allowed to supply to companies partly outside 
the area for other than traction or baulage purposes. 

Mr. Mraz was called, and said the promoters looked upon this 
clause аз of great importance. It would be no good going toa 
railway company and making an offer unless they could relieve the 
railway company from the trouble and responsibility of putting up 
a generating station to light their own stations, and so on. 

Mr. NIELD pointed out that in the North Metropolitan and 
other companies’ Bills, the words “ haulage and traction" were not 
imposed by the Committee. 

COUNSEL said they were agreed upon with the local authorities. 

Mr. LrLovp said the other companies had made a grave mistake 
themselves, aud now wanted to put them into a similar tion. 
He wanted to avoid allowing his clients to fall into the eame bole. 

The Committee, after consultation, allowed the promoters the 
clause they asked for. 

On Clause 66 which authorised agreements with contiguous 
authorised undertakers for supply of energy, it was agreed to add 
the following words: "Provided tbat the power conferred upon 
the company by this section shall] not be exercised within the 
respective areas or districts of the Metropolitan Electrio Supply 
Oo., Ltd., and the North Metropolitan Electric Supply Co., Ltd., 
without the consent of the company affected“. 

The CHaIBMAN said that during the hearing it was said that 
Clause 69, which allowed the company to accept the transfers of 
electric lighting orders might lead to a monopoly. 

Mr. Lioyp said the clause was not absolutely vital to his scheme. 

No objection was offered to the clause and it was allowed. 

The Committee passed Olause 75 with the following provision :— 
.... Provided that tbis section shall not be deemed to exempt 
the generating stations and worksof the companies from the opera- 
tion of the Factories and Workshops Act of 1901." 

Mr. FaErsaN, K.C., then brought up а new clause for the Metro- 
politan Water Bosrd with respect to the protection of pipes from 
electrolysis. 


Mr. C. H. WonpiNGHAM was called, andispoke as to the effect of 


the leaking of current and the pitting of water pipesin consequence. 
He said that the matter had been discussed in many tramway Bills, 
and thought that the clanse should be inserted in this Bill. He 
knew that the danger from alternating current was less than that 
from continous current, but added that with the high tension cur- 
rent which the promoters would use, the possibility of danger wae 
increased. 

Mr. LLorn, on behalf of the promoters, called Mr. Munz, who 
said there was really no danger from electrolysis. He objected to 
the clause, because it was unnecessary ; it would be just as reasonable 
to ineert a provision that the promoters should not pull down 
Westminster Abbey. 

Mr. Lrovp, addressing the Committee, pointed out that the 
existing companies had no such clause in their Acts. Ifthe clause 
were inserted, the promoters might be called upon to pay for 
damage done by the existing companies. As the law stood at 
present, the Board of Trade made special regulations in each case, 
and he contended that if such a clause were necessary, it should be 
made applicable to all the companies. The Committee inserted the 


clause. 
Wednesday, May 24th. 


On Wednesday Mr. Hatchinson, for the Kingston Gas Co., was 
granted a clause giving that company protection againet elec- 
trolysis. eee 

On Clause 3, which is to exempt the company from liability to 
nuisance caused by its generating station. Mr. Monron, for West 
Ham) protested that the clause would place the promoters in a far 
better position than the Charing Cross Co., which also bad a gene- 
rating station in West Ham. On general grounds he maintained 
that it was unfair. 

Mr. Lrovp, for the promoters, said that the clause was perfectly 
fair, inasmuch as Parliament had given the promoters special powers 
to take land for their generating station. Had the promoters been 
left to acquire land by agreement, then they would have been liable 
under ordinary law. The Committee pasted the clause. 

On Clause 5, which deals with the breaking up of streets, Mr. 
Morton (West Ham) asked that compensation should be paid to 
West Ham for any damage done to their tramwaye. 

Mr. Lrovp remarked that the matter was dealt with in the Electric 
Light Clauses Act. 

The Committee disallowed Mr. Morton's objection. 


THE AREA OF SUPPLY. 


Clause 43, which deals with the area of supply, was then considered 
by the Committee, and it was decided that the area should be— | 
In the Administrative County of London.—Tbe City of London, 
the City of Westminster (excrpt those portions supplied by the 
Metropolitan Co.) and the Metropolitan Boroughs of Battereea, 

Chelsea and Waudeworth. 

In the County of Surrey.—The Oounty Borough of Croydon, the 
Municipal Boroughs of Kingston-upon-Thames and Richmond, the 
Urban Districts of Barnes, Carshalton, Ham, Sutton, The Maldens, 
and Coombe and Wimbledon, and so much of the Urban Disfrict of 
Surbiton as is comprised in the civil Parishes of Surbiton and Tol- 
worth and of the rural dietr'ct of Croydon as is comprised in the 
civil parishes of Beddington, Merton, Mitcham, Morden and 
Wallington. 

In the County of Kent.—The Manicipal Borough of Bromley and 
the. Urban Districts of Beckenham and Penge. Toe Municipal 
Borough of Gravesend, the Urban Districts of Bexley, Chisleburst, 
Dartford, Erith, Foots Cray, and Northfleet, the Rural District of 
Dartford, and so much of the Rural District of Bromley as is com- 
prised in the civil parishes of Mottingham, North Oray, Orpington, 
St. Мату Oray, and Bt. Paul's Oray. 

In the County of Essex.—The County Borough of West Ham, the 
Municipal Borough of Hast Ham, the Urban Districts of Barking, 
Grays Thurrock, Iiford, Leyton, Romford, and so much of the Raral 
District of Ossett as is comprised in the civil parishes of Aveley, 


„ Bulpham, Chadwell, Little Thurrock, North Ockendon, South 


Ockendon, Ossett, Btetford and West Thurrock. | 
And the following boroughs (referred to as the industrial portion 

of the area of supply,”) in the Administrative County of London.— 
Bermondsey, Bethnal Green, Oamberwell, Deptford, Finsbury, 
Greenwich, Hackney, Islington, Lambeth, Lewisham, Poplar, Bt. 
Pancras, Shoreditch, Southwark, Stepney and Woolwich. 

The remaining clauses in the Bill were then passed by the Com- 
mittee, and the Bill was ordered to proceed. ч 


Metropolitan Electric Supply Co.'s Bill. 


Tux Oommittee then considered the clauses in this Bill. 

Replying to the Онагвмам, Mr. Cripps (Parliamentary Agent) 
said that the powers of the company in the Bill were restricted to 
supply to authorised undertakers, with the exception of railways, 
tramways, &c.; it was not intended to supply to private persons. 

The OzAIBMAN said that certainly in the original Bill power to 
supply private consumers was included. 

Mr. Cn es said that it could not have been a filled up Bill. 

The CHAIRMAN said they were now proposing to supply the dis- 
trict on terms quite different from those on which the Administra- 
tive Co. would supply, but when the Committee said that the Bill 
might proceed, it was certainly on the understanding that the terms 
of supply were identical. 

Mr. Ram, K.C., said that the terms aud conditions of supply 
would be identical in the two Bills. It was only in the industrial 
area that the Administrative Coudty Co. was empowered to supply 
to manufacturers. In the non-industrial area both companies were 
restricted to supplying to authorised undertakers. 

Mr. Freeman, K.O., called attention to Clause 3, which, he said, 
would enable the company to break up streote, railways and tram- 
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ways without the consent of the local authority or company con- 
cerned. On behalf of the various railway companies he asked for 
the insertion of a clause which would provide (1) That io laying 
down, maintaining and renewing cables, pipes, wires, &., such works 
shall be executed at such times and in such manner as the engineer 
of the railway company might direct; (2) If any injury should 
arise from such worke, &c, the company should be liable to make 
compensation to any railway company, the amount of such com- 
pensation, unless agreed upon, to be determined by arbitraton. 
(3) If the railway company at any time wishes to adapt its rail- 
ways, or parts thereof, for working by electrical energy, or requires 
to alter or reconstruct bridges, tunnels, railways, &c., tho railway 
company may, on giving 14 days’ notice, or in case of emergency 
without notice, carry the apparatus, &c , of the Power Co. over their 
lands, &c., at any other point without being liable for any com- 
pensation in respect of sach diversion, and should be entitled to 
com pensstion for the additional expense they were put to. 

The Снатвмлн asked why, if that clause bad been accepted in 
tke Administrative Bill, it should not be put in this Bill. 

Mr. Ram said the Administrative Bill came for the first time, and 
got certain powers, and was subject to all new legislation. His, 
however, was an old company, and was subject to all the restrictive 
clauses of the different Electric Lighting Acte. He contended that 
the railway companies were amply protected under Clauses 15 and 
and 19 of the Electric Lighting Act of 1899 which were incorporated 
in his Bil. If Mr. Freeman was looking forward to future 
expenses which might be incurred by railway companies in moving 
mains, &c., of the Electric Co., he admitted that was not provided 
for, nor should such a burden be imposed on the company. They 
bad been in relation with the railway companies in their area for 
years under the old Acts. 

The CHAIBMAN said the question really was whether it was just 
that a railway company which was put to additional expense in 
moving the apparatus of the Power Co. should not get that 
additional coat from the same company. 

Mr. Ram said if the Committee decided to give the clause, he 
would at all events ask that its operation should be limited to what 
occurred under this Act. 

The clause was tben passed by the Committee. 

Mr. Ram submitted the following new Clause 4a, defining the 
area of supply in the County of Middlesex :—'' Subject to the pro- 
visions of this Act aud notwithstanding anything contained in any 
former Act, it shall be lawful for the company to sell and transmit 
electrical energy to authorised distributors within any part or parts 
of the district in the County of Middlesex comprising the following 
local areas, viz. :— The borough of Ealing and the Urban Districts 
of Acton, Hanwell, Boutball- Norwood, Greenford, Uxbridge, Hayes, 
Chiswick, Brentford, Heston and Isleworth, Twickenham, Tedding- 
ton, Hampton, Hampton Wick, Sunbury-on-Thames, Feltham, and 
Staines and the Rural Districts of Uxbridge and Staines. And to 
use all or any of their stations, lande, mains and apparatus for that 
purpose.” 

It Was agreed to insert an electrolysis clause for the protection of 
-the Brentford Gas Co. | 

Mr. FRBEMAN submitted an addition to Clause 13 which provided 


that the company should not break up any of the subways which lead 
to the Central London Railway Co.'s stations without the consent of 
that company. The promoters agr:ed to insert this proviso in а 


different part of tbe Bill. 

In accordance with an sgreement arrived at with a number 
of local authorities, the fo'lowing addition to Olause 13 was 
agreed to:— 

“Provided also that any trenches or excavations made by the 
company for the purpose of laying mains, conduits, cables, wires, 
tubes, boxes, pipes and apparatus or repairing the rame shall be 
filled in and made safe by tbe company within a reasonable time 
after the same shall have been opened for such purposes as afore- 
said in а good and workmanlike manner and to the satisfaction of 
the surveyor forthe time being of the respective local authorities 
and the permanent reinstatement of the same may bo carried out by 
such local authorities who shali be entitled to recover the expenses 
incurred in retpect thereof from the company as a civil debt. Pro- 
vided also that the provisions of Sec. 14 of ‘the Electric Lighting 
Act, 1682" shall apply to the exercise by the company of the powers 
conferred upon them by this Act." 

Mr. Клм submitted a new Olause 154 for the protection of the 
"Urban Districts of Brentford, Chiswick, Feltham, Heston, Staines, 
Teddington and Twickenham, with respect to the laying of 
cables, &c. | | 

Mr. Mongo moved а new clause to prohibit the company from 
acquiring electric lighting undertakings in any district without the 
ecnsent of that local authority. He pointed ont that it would be 
possible for the company to purchase the shares in an existing com- 
pany and link up a big system which would prohib:t the local 
authority purchasing when the time came. 

Mr. Raw said if they did buy апу company, they must purchase it 
under all the terms on which the order existed. | 
Mr. Monro said if the company bought a lighting company 
there was nothing to prevent them mixing the two concerns up. 

The ORAIRMAN : Then they would have to unmix them when the 
time for purchase came, 

Mr. Monro taid the question was what the purchasing authority 
would have to purchase. Zu 

The OBaIBMAN said that’ would have to be gone into when the 
time came. The Committee disallowed the clause asked for. 

Mr. RAM brought ap the following new Clause 16a to carry out 
the finding of the Committe e as to additional powers in London :— 
"It shall be lawful for the company, subject to the provisions of 
this Act, tou ell and transmit electrical energy to authorised dis- 


tzibutors who are authorised by Act of Parliament or provisional 


order confirmed by Parliament to give a general supply of energy 
within the following areas in the County of London or any part 
thereof:—The Metropolitan Borough of St. Marylebone; the 
Metropolitan Borough of Hampstead ; the Metropolitan Borough of 
Hammersmith; the Metropolitan Borough of Kensington; the 
Metropolitan Borough of Falham. Subject to the provisions of this 
Act, the company may for that purpose make use of any cables and 
wires already laid by them, or which they are authorised to lay, 
and of any of their lands, stations and works, and exercise all or 
any of their statutory powers for breaking up streets and laying 
cables and mains, and all the powers hereinbefore conferrad by this 
Act for the sapply of energy to authorised distributors in the County 
of Middlesex, shall apply and have effect for the purposes of 
enabling the company to supply energy to authorised distributors 
within the said Metropolitan Boroughs. Provided that, except 
with the consent of the authorised undertaker, nothing shall 
authorise the company to sell and supply electrical energy within 
the Boroughs of Hammersmith, Kensington and 8t. Marylebone, or 
to break up any street or lay any cable, &c., except with the consent 
of the authorised undertaker.” 

The ORAIRMAN said that they took power for supply in Hammer- 
smith, but had apparently agreed not to supply. 

Mr. Ram said that was so. 

The Committee ordered the clause to stand part of the Bill. 

The remaining clauses in the Bill, which were passed by the Com- 
mittee, included the following :— 

For the protection of the Metropolitan District Railway Co. aud 
the Underground Electric Railways Co. of London, Ltd. (referred 
to as the two companies ” ) :— 

1. The company shall not in the exercise of the powers contained 
in this Act lay, or place any cables, mains, pipes or other works 
within 3 ft. of the cable subway and line of cables (in this Section 
called the Cable Subway ") of the two companies situated in the 
Metropolitan Boroughs of Chelsea and Kensington, and leading 
from the Earl's Court Station on the Metropolitan District Railway 
to the generating station at Lot’s Road, Chelsea; 

2. In laying down, altering, improving, enlarging, extending, 
maintaining or renewing, or in executing or effecting the repairs 
or renewals of any cables, mains, pipes, or other works in exercise 
of the powers contained in this Act over, under, or within 10 ft. of 
the cable subway, the same shall be done ander the superintendence, 
and to the reasonable satisfaction of the principal engineer of the 
two companies, and according to plans to be previously submitted 
to and reasonably approved by him in writing within one calendar 
month after such submission, or in case of difference as may be 
determined by arbitration in the manner hereinafter provided. 

3. All such works as are referred to in the preceding Sub-section 
shall be done by, and at the expense of the company, who shall 
also restore and make good to the reasonable satisfaction of such 
engineer, the roads over the cable subway so far as the same may be 
disturbed or interfered with, by, or owing to any operations 
of the company: Provided always that should the two companies 
elect so to do they may themselves carry out the work of laying the 
ваше, and of restoring and making good the roadway at the coats, 
charges and expenses of the company ; | 

4. All such works and operations and all matters incidental 
thereto shall be constructed, executed and done at such times and 
in such manner as the engineer of the two companies may direct, 
and so as to cause as little injury as may be to the cable subway so 
as under no circumstances to cause any interruption to the electric 
current in such cables; 

b. If any injary or interruption as aforesaid shall arise from or in 
amy way be attributable to any of the acts, works, operations and 
matters aforesaid, or to any default or omission of the company or 
their contractors or servants in exercising any of the powers of this 
Act, the company shall make compensation to the two companies 
in respect thereof, the amount of such compensation unless agreed 
upon to be determined by arbitration in the manner hereinafter 
provided ; 

6. If the two companies at any time or times hereafter require to 
construct any additional or other works in conneotion with, or to 
widen, alter, reconstruct or repair the cable subway over or under 
which any of the works of the company may bave been constructed 
or laid, they may, on giving to the company 14 days’ notice in 
writing, and in case of emergency (of which their engineer shall be 
the sole judge) without notice divert, alter, support or carry the said 
works of the company over or under the cable subway at any other 
point or otherwise deal with the same in as convenient a manner as 
circumstances will admit, and doing as little damage as may be 
without being liable to pay compensation in respect of such diver- 
sion, alteration, supporting, carrying, or dealing with such works. 
Provided that such works shall be done without unduly interfering 
with the electrical supply of the company. 

7. Any additional expense which the two companies may reason- 
ably and properly incur in widening, altering, reconstructing, repair- 
ing or maintaining the cable subway by reason of the existence of 
any electric cables, maine, pipes or other works of the company over, 
under or in proximity to the same, shall be paid by the company. 

8. In the event of the cable subway or the efficiency thereof being 
at any time injuriously affected by induction stray currents or 
otherwise from the generating stations, electric lines or works of 
the company or in the event of such injurious affection being in the 
opinion of the engineer of the two companies reasonably probable, 
the company shall forthwith at their own expense execute and do 
such remedial works as may be necessary for the protection of the 
two companies, or if they so elect tbe two companies, may them- 
selves execute and do such works at the cost of the company. 

9. The company sball pay to the two companies all coste, damages 
and expenses incurred by the two companies by reason of such 
injurious affection, and shall also bear and on demand pay to the 
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two companies all reasonable oost of the superintendence by them 
of the laying down, alteration, improvement, enlargement, extension, 
maintenance or renewal of, or of the execution of repairs to auy 
cables, mains, pipes or other works of the company and all reason- 
able costs of watching, lighting and protection of the cable subway 
with reference to and during euch laying down, alteration, improve- 
ment, enlargement, extension, maintenance, renewal or repairs as 
aforesaid. 

10. Any dispste or differenoe which may arise between the two 
companies and the company with reference to the provisions of 
this section or in any way arising thereout, or as to any works to be 
carried out in pursuance thereof shall be settled by arbitration by 
an engineer or other fit person to be appointed by the Board of 
Trade on the application of the two companies and the company or 
either of them. 

For tbe protection of the Baker Street and Waterloo, the Charing 
Cross, Euston and Hampstead, and the Great Northern, Piccadilly 
and Brompton Railway Companies (hereinafter referred to as the 
protected companies"), and in addition to any other provisions for 
their protection contained in this Act the company shall not 
(except with the consent in writing of the protected companies or 
such of them as may be affected) in any manner interfere with the 
railways tunnels, stations, approaches, subways, passages, and other 
works wbich the protected companies are now authorised to con- 
struct, or which they may be authorised to construct by any Act 
passed in the present session of Parliament. 


L.C.C. Tramways. 
(Concluded from page 847.) 
Wednesday, May 24th. 


Evidence was given by Mr. Joun Burns, M.P. He was of 
opinion that instead of adding to the congestion of the traffic, the 
tramways would tend to relieve it. He admitted that the Embavk- 
‘ment was not a good road—it was made by the old Board of Works. 

Mr. PrrZMAUBICB, the engineer to the Council, was then recalled 
as to the space between the lines on Westminster Bridge. If tbe 
two lines were laid 23 ft. off the centre of the bridge, the space 
between them could be reduced to 9 ft. 7 in. 

Mr. BAGGALLAY addressed the Committee on behalf of the front- 
agers cn the Embavkment, and calle“ a number of witnesses. 

Mr. E8TALL, of the Metropolitan Railway Co, was then called, 
and said that for a distance of 740 yd. the proposed tramway 
would run over the top of the railway tunnel. The distance 
between the roadway and the tunnel was, in places, as little as 
d M He understood that the conduit system required a depth 
of 30 in. 

Mr. Рогтоск, K.C., said that һе had not said that 30 in., was 
always necessary. 

Witness, continuing, remarked that if the roof of the existing 
covered way, which was of iron girders, bad to be reconstructed, it 
would, perkaps, cost something like £25,000. 


Thursday, May 26th. 


Mr. FBEEMAN, addresssing the Committee on behalf of the 
Metropolitan Railway Co., complained that the tramways would, 
without doubt, be serious competitors with the railway company if 
they were allowed along the Embankment. Tkere was not, he 
eubmitted, any reason why the Committee shonld reverse the 
decisions which had been come to by otber Committees of that 
House. Dealing with the proposal to cut into the top of the 
tunnels, Mr. Freeman continued that the sanctioning of such a 
thing might lead to disaster. It was to be remembered that the 
conduit system would be the system of traction adopted for the 
proposed tramway, and his contentiun was that, as in some places 
there was only 1 ft. 6 in. between the surface of the road ws y and 
the top of the arch of the tunnels, there would not be sufficient 


room. 

Capt. J. W. Nortt Bowrn, Commissicner of the City Police, was then 
called. He considered that the proposed tramway over Biackfriars 
Bridge would lead to a great disturbance arid congestion of the 
traffic, but added that if the bridge were widened at the Embank- 
ment end, his ebjection would not be so great. The point in 
question was the most difficult crossing in London.” 

Mr. E. В. Haney, Ohief Commissioner of the Metropolitan 
Police, gave evidence as an independent witnees. In reply to the 
;CHAIRMAN, he said that in his opioion the tramway over West- 
minster Bridge would greatly add to the congestion of Bridge 
Street near the Houses of Parliament. The traffic at that point was 
very heavy. 

Sir RapPH Ілттгвв then shortly addressed the Committee on 
behalf of the Corporation of London. He said that the City had 
always wished to do all in its power to assist the working classes 
who came into it every day. But these tramways could never be 
anything but an obstruction. It any communication by tramway 
from North to South was really necessary, and he would not admit 
that it was, the only sensible way to secure it was for the L.C.C. to 
construct another bridge between Waterloo and Blackfriars. 

Mr. Еввкпчв Рогооск, K.O., in his reply, dealt with the various 
points raised by the opponents of the ВШ, and the CHAIRMAN 
remarked that the Committee would reserve its decision. 


Friday, May 26th. 


The Онлмиамлн (Mr. Kearley) said that the Committee were 
prepared to pass the preamble of the Bill, with the excep- 
tion of the proposed connection with the subway under Kingsway. 
The widening of Blackfriars Bridge was imperative. 

Sir КлгрРн LiTTLEE remarked that no such power was taken by 
the Bill 


The Onaremaw said that he was aware of that. The Committee 
knew what clause it was they wanted. They would not рам any 
clause which was ultra vires. 

| Wednesday, May 31st. 

The Committee had before it the proposal of the L.O О. concern- 
iog the condition to widen the bridge, and jt was declared 
that unless there was an agreement arrived at between the City 
and the Council, it was useless to proceed with the Bill The 
matter now stands over until Jane 26th. 


L.C.C. (General Powers) Bill. 
А Wednesday, May 24th. 
Mn. J. W. Witson’s Committee of the House of Commons con- 


sidered the electrical clauses in this Bill. Tbe clauses, No 62 and 
63, in the Bill were as follows :— 


“То empower the Conucils of the Metropolitan Boroughs being 


authorised to supply and supplying electricity to provide, sell, let 
for hire, fix, set up, alter, repair and remove wires, lamps, motors, 
meters and all manner of electrica] machinery and apparatus, and 
to expend money upon the wiring and fitting and supplying with 
wires, fittings, machinery and spparatus the premises of any of their 
consumers, or prospective consamers, of electrical energy, and to 
enter into and carry into effect agreements and arrangements with 
respect thereto, and to make such charges therefor, whether 
directly or otherwise, as they may think fit." 

“То empower the Councils of the Metropolitan Boroughs, or any 
of them, to borrow in the same manner, and subject to the same 
conditions as if sach expenditure were for the purposes of the 
Electric Lighting Acts, 1882 and 1888, as amended by any subse- 


quent Act, and upon such terms and conditions as to repayment 


aud other«ise as may be specified in the Bill such sums of money 
as may be required by such Councils for the purposes hereinbefore 
mentioned.“ 

Lord Бовивт Овои, K. C, read the clauses to the Committee, 
and remarked that the Committee would see that the clauses 
applied only to those Borough Councils which actually supplied 
electrical energy. They would also notice that it was the Metro- 
politan Borough Oouncils only who were to be so authorised, and 
not the L. O. O. directly. The Council bad put such proposals for- 
ward more than once. They did so in 1903 and again in 1903, bat 
the clause in question had never yet been before that Oommittee. 
Since that time two of the Metropolitan Borougbhs— Woolwich 
aud Marylebone—had obtained clauses enabling them to 
supply electrical fittings. Lord Robert then cited a number 
of precedents for the clause from various parts of the country, 
and said that 20 of the borough councils had written to ths L. O. O. 
urging them to obtain the powers. The Hackney Borongh Council 
on February 8th, 1904, passed a resolution calling upon tbe 
L. O. C. to apply to Parliament. Counsel submitted that it seemed 
only right that a local authority should be able fo carry on ite 
business with a reasonable possibility of saccess. The thin M 
however, of opinion, that some undertaking should be given that no 
charge should fall upon the rates, and with this object in view they 
would agree to the insertion of a protecting proviso. The West- 
minster City Council was the only local authority against the pro- 
posal, but they were not represented by counsel. Counsel then 
dealt with the opposition of the gas companies, and read portions 
of the petitions of the South Metropolitan Gas Оо. and the Gas 
Light & Ooke Co. The petitions alleged that there was a poni- 
bility that as ratepayers they would bs called upon to bear part of 
the cost of what was really a competiti n with them. Learned counsel 
thought that if it was right for the Borough Councils to have the 
olause, it was only right that al! the ratepayers should contribute to 
the public purpote which the municipal authority was carrying out 
However, he admitted that there did reem to be а superficial 
unfairnes: in making a gas company pay for whet was really com- 
petition with them, although he thought that the protecting рготічо 
thet no charge should fall upon the rates was sufficient to protect 
the gas companies. 

In reply to the Onamwan, Lord RosmaT said he did not think 
that dynamos would come witbin the terms of the clause. When 
Woolwich got its powers a proviso was inserted that they should 
not manufacture any of the machinery themselves. The L.C C. did 
not intend to put up а manufactory. Dealing with the petitions 
of various companies supplying electrical energy within th» area of 
the Administrative County of London, counsel said that as a 
matter of fact, there were only two cases in the metropolis where 
there was competition between a company and a local authority— 
Camberwell and Bermondsey—so that only in these two cases 
could there be any competition in the supplying of fittings. He 
thought that in those cases where the local authority was com- 
peting with a company, it was only fair that the local authority 
should have thd same facilities for supplying fittings as the com- 
pany had. dM 

Mr. Henry MiLLs, the chairman of the Lighting Committee of 
the Islington Borough Council, was then called. He said that the 
canvasser of the lighting department of the Council had reported 
to the Committee that it the Council were able to supply motors 
the number of customers would be very largely increased. From а 


ratepayer's point of view it would be an advantage that the number 


of consumers of tbe light or power supplied by a local authority 
should increase. 

Cross.examined by Mr. Batroun Bsowns, K.O. (for the Electric 
Lighting aod the Gas Co.), Wrrnmss admitted that the clauses were 
struck out in 1903. It wasa fact that in the two cases where the 
powers had been given, they had been given on tbe direct applica- 
tion of the authorities themselves, and not by a general Bill. 
Before a Borough Council supplied a howseholder they would no 
doubt make sure that their rental or payment was secure. 


| 
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In reply to Mr. NaviLLE (for the Putney and Wandsworth Gas 
Co.), WrrNESS admitted that gas companies or similar corporationt, 
althouvh very large ratepayers, had no direct voice in the adminis- 
tration ^f the rates, 

Mr. NavirLLmBa»ked witness if be would be prepared to support 
аа alteration of the clau:e во that the charge maie for tbe current 
should include interest and sinking fund on the money proposed 
85 be шоно by the Borough Councils from the London County 

unc в 

WiTNESS theoght that the clause as it stood, with the addition of 
the proviso, afforded all the protection that was needed. 

Mr. Нотснінвон (for tha Electrical Engineers and Electrical 
Contractors’ Association): You would put in еге County Council 
motors at cost. price ? 

Үгтниве : I didn’t Клот there were any County Council motors. 

Mr. Нотовінвон: Bat you would put in the motors and the 
fittings as cheaply as you could ? 

WivNESS thought that they would. Не was not aware that 
although Ealing had power to supply fittings, they were bound to 
supply them through a contractor. 

Mr. Нотонінвом proceeded to cross-examine witness with 
respect to an agreed clause between the Electrical Contractors’ 
Astociation and the Borough Councils’ Association. The claute, 
he said, was agreed to with a Mr. Alderman Pritchard. 

Lord Rosset CECIL objected that the clause had not been referred 
to in the petition of Mr. Hutchinson's clients. 

Mr. Hurosmeon admitted this, but һе said tbat he had a perfect 
right to cross-examine оп the question, on account of Lord Robert 
Cecil’s taking up the position that he appeared as tbe representative 
of the Borough Councils. The matter would bave been referred to 
in the petition, bnt when the petition was drafted, it was under- 
stood that Lord Robert appeared only for the LO. O0. Mr. 
Hotcbinson said that if the Oommittee would sllow him, he would 
call evidence to prove that the clause had been agreed to. 

The CzBariBMAN of the Committee said that be could not advise 
counsel as to what evidence should be called. 

In reply to members of the Committee, Wirnzss said that he 
was a member of the Borough Councils’ Association, and he knew 
nothing about tbe alleged agreed clause, 

Mr. Bayouson, the Town Clerk of Woolwich, said that the tale 
of fittings in that borough had been self-supporting ; there had been 
no charge on the rates, 

Cross-examined by Mr. Нотонінвон: It was a fact that the 
Council had no completed financial yeat’s account. He thought 
that they were earning а small profit. He could not say how much 
they spent upon mat: riale, but roughly he should say about £1,000 
up to the present time. They had no “dead” stock; they did not 
bay sufficiently largely for that. 

Mr. Нотовінвон: You bay from band to mouth ?—I don't say 
that. He knew that there were no electrical manufacturers in 
Woolwich now ; but he did not remember that there was ever more 
than one such firm in the place. 

In reply to the ( HaIBMAN: The Council would certainly put in 
а motor costing £200 or £300 to install. They had, however, never 
had so large a motor to put in; the largest was probably worth 
about £65. | 

Mr. R. Рвнатон, Town Clerk of Fulbam, was called as to the 
alleged agreement which had been entered into by Mr. Alderman 
Pritchard. Witness eaid that he wae а member of the Executive 
Council of the Metropolitan Borough Association, and the first he 
beard of that clause was that morning in the Committee Room. 
Certainly the Associdtion did not authorise Alderman Pritchard to 
enter into any agreement. 

At the conclusion of witness's evidence, Mr. Farrsman, К.С. 
(for the L.C.C ) intimated that he bad a number of witnesses from 
places outside London, from Bradford and places in the North. 

The CHAIBMAN said that as the matter had often come up before 
Committees he lid not think there was any necessity to hear the 
wi'nesses in question. 

Farther evidence having been called, the Committee decided 
that the clauses should stand part of the Bill. The exact wording 
of the clauses would be decided on Thursday. 


Thursday, May 25th. ‘ 


Before proceeding to the consideration of clauses, the CHAIRMAN 
remarked that ín arriving at their decision on Wednesday, the Com- 
mittee «ere entirely unanimous. 

Mr. Ғвввмлн, K.O., for the County Council, said that, in con- 
sequence of the decision, tbe worde whether directly or otherwise " 
having relation to the manner in which a borough council might 
rbarge for wiring, fitting, and apparstus had been struck out of 
Clause 63. The County Council and the gas companies had agreed 
to the following provisos to the clause:— 

“1. Provided also that every such council sball ao adjust the 
charges to be made by them as aforesaid as to n eet any expenditure 
by tbem under tbe powers of tbis section, including interest upon 
ару шорієе borrowed under and for the purposes of this part of 
this Act and payments to sinking fund in respect of such monios. 

"2. Every sum charged by any such council to a consumer in 
respect of the wiring and fitting cf the premises of euch 
consumer and the supplying of wires, fittings, motors, and apparatus 
shall be clearly stated on every demand note by such council for 
payment for electrical energy supplied to such consumer distinct 
from the charge for such energy. The total sums received and 
expended by any such council under thie part of this Act in each 
year, including the amount required for interest on and payments 
to sinking fund, in respect of any monies borrowed, shall be 
separately shown in the published accounts of the electric lighting 
undertaking of such council for such year.” 


eee ee ee —— — 


Counsel for the gas companies having agreed to these amend- 
mente, the Committee gave its approval to the amendment in 
Clause 63 and the new provisos, and inserted them in the Bill. 


The Telephone Agreement. - 


Tuesday, May 30th. 
Tum Select Committee of the Housa of Commons, under the 
Chairmanship of Mr. Stuart WonTLEY, sat on Tuesday to consider 
the agreement which has been provisionally made between the Post- 
master-General and the National Telephone Co. for the purchase of 
the company's undertaking. : 

Sir Ropent HUNTZEB, solicitor to the Post Office since 1882, was 
the first witness called, and stated that he bad been familiar with 
all the important questions relating to the telephonic service of the 
country. On July 24th, 1900, an injunction was obtsined against 
the National Telephone Co., preventing them opening streets in 
London without the consent of the Postmaster-General, and that 
was undoubtedly one of the reasons which induced some 
co-operation between the company and the Post Office, for the 
growth of the business made it incumbent on the company to 
extend their underground wires. The company’s licence expired in 
1911, and the company would have no power after that date of 
sending a single message between two independent persons, although 
they would have power to lay private wires. There was no provi- 
sion in the licence for the purchase of plant. The company was 
not bound to sell, and the Postmaster-General was not bound to 
purchase their plant. About this time (1900) the company wanted 
fresh capital, and the only security they had to offer the public 
was a securiiy which was becoming less valuable every day. At 
the same time the Postmaster. General was under an obligation to 
start a telephone system in London, but the great difficulty in his 
way was that he could not offer communication with the subscribers 
cf the National Telephone Co., and further, the company could 
make any cbarges they liked, and were not bound to give the same 
terms to all persons. At that time a deadlock appeared imminent 
unless some agreement was come to whereby to: tu ater- 
General could obtain facilities, and the company were able to lay 
underground wires. Accordingly, negotiations took place as 
regarded tbe London area of the company in 1901, and it resulted 
in an agreement being entered ipto in the same year. The main 
provisions of the agreement were, first, that there was to be inter- 
communicstion without any charge between the subscribers and 
the Post Office exchanges, and the subscribers of the National 
Telephone Co ; secondly, the company were to supply telephonic 
communication to all persons without favour or preference ; thirdly, 
certain schedule rates were agreed on to be charged by b th concerns; 
fourthly, the Postmaster-General was to provide underground wires 
for the company ; and fifthly, at tbe expiration of the company's 
licence in 1911, the Postmaster-General was to buy the company's 
London plant on terms which were generally kaown astramway terms. 
This agreement was approved by Parliament after a debate, and it 
had given a great impetus to the telephonic business. From 
Febroary, 1902, when the agreement came into force, to the end of 
last year, tbe Post Office had obta ned 22,000 sub:cribers, while the 


National Telephone Co. bad increased their subscribers by the same 
. number. The Telephone Co. had 71,417 telephones io London, and 


they had altogether in the country 315,829 telephones, and conse- 
quently the agreement of 1901 bad a very material bearing on the 
whole matter. Во far as the telepbonio besiness of the country at 
present was conceroed, the Postmaster-General worked the trunk 
wires. These comprised nearly 60,000 miles of double wire and 
over 400 trunk centres, and represented an expenditure of about 
£2,500,000. It was tbe most extensi-e trunk telephone system in 
the world. Then the Postmaster-General had his London exchange 
system, and also about 300 small exchanges in the country. The 
latter were mostly in roral places, and comprised altogether about 
7,000 rubscribers. The capital expenditure on these exchanges 
(including London) wasover £2,000,000. Then there were five muni- 
cipal telephone exchanges with the following licences :— Е 

Glasgow, licence terminating in 1913. 

Hull, licence terminating in 1911. 

Swanses, licence terminating ia 1920. 

Brighton, licence terminating in 1926. 

Portsmouth, licenoe terminating in 1926. 

The National Telephone Co. had exchange systems in all the 
more populous towns and districts in the country, and according to 
their published accounts their exp:nditure on tbeir business 
generally had amounted to £10,500,000. The proportion of 
messages passing over excbange lines as compared with those over 
trunk lines was about 95 percent. It might be stated roughly that 
pine-tenths of the telephonic business of the country was in the 
hands of the Telepbone Co, and consequently as in 1911 the Tele- 
phone Oo. wculd be unable to work a single exchange the teleptone 
system would come to a standetill unless some arrangement were 
come to. On the other hand, the Telephone Oc. would bave no 
purchaser for ita plant. But, further, there was another matter for 
consideration. Unless some agreement were come to, it was pro- 
bable that difBculties would arise b-fore 1911, because the 
Telephone Co. would limit ite operations and charge more 
before the expiration of the licence in order to be able to 
replace at least some of its capital It was essential, 
therefore, that some arrangement should be made by the 
Postmaster General to carry on the business. The municipal ex- 
changes were so few tbat they would not have a material bearing 
upon the matter, and tberefore the duty fell on the Postmaster- 
Gereral to continue telephonic communicati»n.. То do that there 
seemed to be only two ways. Either the Postmaster-General would 
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have to construct independent plant so that on 1st of January, 
1912, he would be able to go on with the telephonic system, or he 
would have to come to some arrangement with the Telephone Co. 
to take over the plant of the company on January 1st, 1912. With 
regard to the firet alternative, speaking generally, it would 
take six or seven years to construct plant ual to that 
which the National Telephone Co. had at its disposal 
Consequently the construction of such plant should have been 
begun by now. Secondly, it was obvious that if such a course were 
pursued there would be an enormous waste of capital in duplicating 
the plant. ‘Sir Robert Hunter proceeded to deal in detail with the 
clauses in the published provisional agreement, and said the main 
effect of it would be to enable the Postmaster-General to take over 
the company’s business in 1911. There would be no good- 
will paid, except in the case of the private wire business, 
and where, owing to municipal competition, the company 
had got an extension of their licence. In the case of the 
private wire business three years’ purchase would be paid. 
Summing up the effect of the agreement, the witness eaid the first 
great advantage was that it provided for the continuance of the 
telephonic service of the country without a break, and it supplied 
the Post Office with plant at the price which it would have to pay 
if it constructed it itself. From the company’s point of view, he 
understood that they considered it would enable them to raise 
sufficient additional capital as might be necessary to meet the 
ier which might be made upon them to meet an extended 
service. 

By Mr. Benn: The Postmaster-General had not formed any 
estimate as to the liability which the purchase clauses of the agree- 
ment would entail. They knew that the Telephone Co. ssid they 
had nt 103 millions on their undertaking, but it was very 
difficult to arrive at a figure, because it was not the plant which the 
company bad now which they had to purchase, but any additional 
plant which they might erect before 1911. 

The Committee then adjourned. 


Metropolitan Pneumatic Dispatch Bill. 
(Concluded from page 847.) 
Thursday, May 25th. 


Further witnesses were called, among them Mr. C. A. BRERETON, 
the engineer to the scheme, who said that Һе had seen the working 
of the tubes at New York, Boston, and Philadelphia. In those 
places the carriers travelled at 30 miles an hour; collision was 
avoided by the maintenance of a distance of 100 yd. between the 
carriers. A heavy carrier would not attain the maximum speed all 
at once, bat the fact that it was followed by another and a faster 
carrier would compress the air between the two, and the reaction 
would, of necessity, force the firet carrier along more quickly until 
the maximum speed was reached. He did not see any difficulties 
in the way of the scheme. 

Monday, May 29th. 


Mr. J. N. М аввтотт, the solicitor to the promoters of the Bill, 
was called. He went at some length into the negotiations which 
preceded the application to Parliament. Ont of 29 local authori- 
ties in London, 19 petitioned against the Bill origiaally. 
these had now withdrawn their petitions, while four who had pre- 
sented petitions were not appearing by Connsel The eight peti- 
tioners who remained were, therefore— Paddington, Oamberwell, 
Lambeth, Hampstead, Fulham, Shoreditch, Marylebone, and the 
City. In this connection, he said that he wished to point out that 
the actual course of the pipes would be left to the decision of the 
local authorities In the case of some of the local authorities, terms 
bad already been agreed to, and similar terms had been offered 
to the remaining petitionere. An offer had been made to 
all the electric lighting authorities and companies in the 
County of London, setting forth tbe terms upon which a 
supply of electrical energy would be taken from them, bot no 
agreements had yet been made. It was absurd to suggest that the 
company would go on laying tubes in all directions. It was ti ue 
that they took power to lay them wherever they wished, but it was 
to be remembered that the tubes would cost £30,000 a mile asa 
whole, and the company would not belikely to lay down miles of 
tabes for amusement, The promoters had agreed to carry on the 
work of construction in, certain districts between midnight and 
8 a.m. 

Cross-examined by Bir RaLra LirTLEB, K. C.: Witness would 
not admit that the scheme was merely an experiment. Similar 
tubes had been used before. 

Witness having been further cross-examined, the CHAIHMAN 
ordered the room to be cleared, and without having heard the case 
tor the opposition, the Committee found the preamble not proved. 


Croydon Corporation Bill. 
Friday, May 26th. 


Tuis Bill came before Lord Newton’s Select Committee of the 
House of Lords. 

Mr. Спвлгр F1TzGERALD, in opening the case for the promoters, 
said that the Bill was to authorise the construction of certain 
linking-up lines and tramways in Croydon. It had already passed 
the Police and Sanitary Committee of the House of Common, 
Clause 4 dealt with the electrical part of the Bill, and waa in three 
parte, one of which was opposed, and this was the only opposition 
to the Bill. The opposition came from the County of London Elec- 
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tric Supply Co., the South Metropolitan Tramways and Lighting Oo. 
and the South London Electrical Supply Oorporation. As regarded 
that particolar portion of the Bill, those same petitioners came 
before thé other House, and their Zoous was objected to before the 
Oourt of Referees, who held that they had no locus to be heard on 
the ground that none of their rights and interests were affected by 
the Bill. That applied to the County of London Electric Supply 
Oo. and the South London Electrio Supply Corporation. The 
South Metropolitan Electric Supply  Oofporation now peti- 
tioned against another part of the Bill The clause was as 
follows:—'' If the local authority for any district adjacent to the 
area which the Corporation are for the time being authorised to 
supply with electrical energy sball be authorised by Act of 
Parliament or provisional order confirmed by Parliament to supply 
energy, or if any company wish to be so authorised to supply 
energy Within any such district; the Corporation and such local 
authority or company as the case may be, shall enter into and carry 
into effect agreements for the supply of electrical energy in bulk 
by the Corporation to such authority or company." Mr. Fitzgerald 
remarked that the clause was merely a permissive clause. 

Mr. Евкрив1їск Cuas. Lrorp, the town clerk of Croydon, was 
called, and said that the clause was a very common clause. At the 
present moment the clause would only enable the Corporation to 
supply petitioners. He quoted a number of precedents for the 
insertion of the clause. 

After hearing Mr. Moon, K C., for the opposition, the CHAIRMAN 
of the Committee raid that they had decided that they would not 
allow Pod clause. The rest of the Bill, which was unopposed, then 
passe 


Steam Engines and Boilers (Persons in Charge) Bill, 


Ix the House of Commons last week, Mr. J. Warron moved the 
second reading of this Bill, which provides for the granting of first- 
claas certificates to any person who shall produce satisfactory 
evidence that for not leas than 12 months before the commencement 
of this Act he has within the previous five years had the 
practical charge or control of a boiler or engine of 5 H.P. or upwards. 
A person who produces to a Secretary of State testimonials from at 
least two persons, showing that he is, in point of character, know- 
ledge, physical ability and experience, fit to receive a second 
class certificate, shall bə entitled to receive such certificaté. 
An applicant shall pay to the Secretary of State a fee not 
exceeding, in the case of a first-class certificate, the sum of 
5s, and in the case of any other certificate, 2s. 6d. The Bill 
imposes penalties upon any person who ghall take charge or control 
of, or employ another person to take charge or control of, any 
boiler or engine to which the Bill applies. 

Bir W. TourLissox moved that the Bill be read a second time in 
six months. Debate adjourned. 


Ehctric Lighting Provisional Order (Хо. 9).—On Friday the Bill 
confirming provisional orders granted by the Board of Trade under 
the Electric Lighting Acts, was before the Examiner, and was 
ordered to be reported for third reading. The Bill confirms 
orders to the Brentford Electric Supply Co., in respect of the Urban 
District of Brentford; to the County of London Electric Supply 
Oo., Ltd., in respect of the parishes of Addiogton, Beddington, 
Coulsdon, Mitcham, Morde, Sanderstead апа Woodmansterne, 
Surrey ; to the County of Durham Electrical Power Distribution 
Oo., Ltd., in respect of certain parishes in Durham; to the Corpora- 
tion of Eastbourne, in respect of the parish of Willingdon; to 
the Gravesend Corporation, in respect of Northfieet; to the 
Kingsbury U.D.C., ia respect of Kingsbury ; to the Wincsor Bleo- 
trical Installation Co., Ltd., in respeot of Old Windsor; and to the 
Bournemouth and Poole Electricity Supply Оо., in respect of a 
namber of parishes in Dorset. | 

Electric Lighting Provisional Order (No. 8) Bill.—Thie Bill, which 
originates in the Lords, has passed tbe Standing Orders stage. It 
confirms orders granted to the Scottish House-tc- House Electricity 
Co., Ltd., in respect of the Burgh of Airdrie; to E. J. B. Lowdon 
and K. Lowdon, in respect of a portion of the Parish of Peter- 
culter ; and to the Scottish House-to-House Electricity Co., Ltd., in 
respect of the Burgh of Coa. bridge. 

Shepton Mallet Gas (Electric Lighting) Bill.—This Bill came before 
the Unopposed Committee of the House of Lords, оп May 23:0, 
when it was ordered to proceed. The measure seeks to empower 
the company to generate and supply electricity within their limits 
of gas supply. 

Tramway Confirmation Orders. Tram ways Confirmation Orders 
Bills (Nos. 1 and 2) have passed the Examiners in respect of 
Btandiog Orders. No. 1 Bill confirms orders to the Bradford Cor- 
poration to- construct about 24 miles of tramway ; to the Gorton 
U.D.C., to construct about 1 mile; to the Corporation of Keigbley, 
to make several] small janctions; to the Leeds Corporation, to con- 
struct about 1j miles; to tbe Liverpool Corporation, to construct 
aloat 4 miles; and to the Padsey Corporation, to construct about 
74 miles. No. 2 Bill confirms orders to the Aberavon District 
Tramways Syndicate, Ltd., to construct 14 miles; the Luton Cor- 
poration, to construct about 64 miles; the Colobester Oorporation, 
to construct about 4 mile; the King's Norton and Northfield U.D.C, 
about 1 mile, joining up with the tramways of the Birmingham Tram- 
ways Co.; the National Electric Construction Oo., Ltd., amending 
the Portobello orders of 1900 and 1903; and to the Bouthampton 
Corporation, to construct 1 mile of tramway. 

South Lancashire Tramways Bill.—This Bill came before Lord 
Balfour of Burleigh's Committee on Unopposed Bills on May 23rd. 
lt appears from the preamble that the South Lancashire Tramway’ 
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Oo., which have a very extensive system, are authorised under various 
Acts to raise capital to the extent of £1,450,000, and of this 
£489,244 has been issued to the South Lancashire Electric Traction 
and Power Co., Ltd., who have constructed a large portion of the 
tramways authorised by the Acts. In 1896 the Lancashire Light 
Railway Co., Ltd., got an order empowering them. to construct a 
light railway from Liverpool to Prescot, and they have issued shares 
to the amount of £49,377 to the South Lancashire Electric Trac- 
tion Co. The South Lancashire Electric Traction Co. have issued 
ordinary shares to the amount of £250,000, preference shares to the 
extent of £110,132, and debenture etock to the amount of £600,000 ; 
pat, as the company were unable to pay the debenture interest, a 
receiver had been appointed. The South Lancashire Tramway Со. 
are seeking to acquire the assets of the Traction Co. and the under- 
taking of the Lancashire Light Railways Co., and to enable them to 
do this, and also to enable authorised tramways to be constructed, 
the company want power to rearrange their capital, and to create and 
imue debenture stock. The usual formal proofs were given, and 
the Bill was ordered to be reported for third reading. 

G-sport and Fareham Tramways.—The Bill promoted by the 
Portsmouth Street Tramways Co. to construct additional tramways 
in the urban districts of G вр. rt, Alveretoke and Fareham, came 
before the Unopposed Bilis Committee of the House of Lorde on 
May 23rd. The Committee ordered the Bill to proceed. 

Electric Lighting Provisional Orders (No. 7) Bill.—This Bill came 
before the Unopposed Committee of the House of Commons on 
May 25th when it was ordered to proceed. The Bill confirms 
ordere to the local autbority of Bishops Stortford ; to the Dover Cor- 
poration in regard to the Rural District of Dover; to the Hems- 
worth Electricity Supply Co., in regard to part of the Rural District 
of Hemsworth; to the Marlborough Electric Supply Co., in regard 
to the Borough of Marlborough; to the Lancashire Electric Power Co., 
in regard to the Urban District of Tollington ; and to the Woking 
Electric Supply Oo. in regard to an extension of their area to the 
Rural District of Obertsey. А 

Workmen's Compensation Bill.—In the House of Lords on Mon- 
day thie Bill wss read a third time and passed, after several amend- 
ments relating to sub-contracting had been inserted. The Ear] of 
Wemyss thought it ought to be known to workmen that legislation 
of this character tended to lower wages. 

Second ant Third Readings.—In the House of Commons on 
Wednesday, May 24th, the Great Northern, Piccadilly and Bromp- 
ton Railway Bill (No. 1) Bill was read а third time. 

In the House of Commons on May 25th the Mexborough and 
Swinton Tramways (Extension of Time) Bill was read a third time. 

In the House of Lords on Thursday, May 25th, the London United 
Tramways (Extension of Time) Bill was read a second time. 

In the House of Lords, on 29th ult., tbe following Bills were read 
a third time:—Metropolitan Railway Co., Gosport and Fareham 
Tramways, Hastings Tramways, and South Lancashire Tramways. 

Metropolitan Railway Bill.— This Bill, which is to authorise the 
Metropolitan Railway Co. to take over the Harrow avd Uxbridge 
Railway, and to raise additional capital to the extent of £800,000, 
passed the Unopposed Bille Committee of the House of Commons 
on May 25th. The Chairman of the Committee, in reporting to the 
House on the. Bill, states that the Committee considered а report 
from the Board of Trade as to the rates on the transferred under- 
taking being assimilated to those in force on the Metropolitan 
Railway, but after hearing evidence they were of opinion that the 

recommendations of the Board of Trade need not be insisted 
upon. 

Hastings Tramwoys Bill,.—On May 23rd this Bill, which gives 

the Hastings Tramway Co. an extension of time for the completion 
of their worke, and aleo power to abandon portions of the autho- 
rieed undertakings, was before the House of Lords Committee on 
Unopposed Bills. Formal evidence proving the preamble was 
given, and the Bill was ordered to be reported for third reading. 


LEGAL. 


BIRMINGHAM Conrosation v. BrawinaHamM САМАТ, NAVIGATION. 


In the Chancery Division of the High Court on Thursday, May 25th, 
Mr. Justice Farwell delivered his reserved judgement in this case. 
His Lonpsxrr said that plaintiffs claimed to be entitled under 
the provisions of defendante' Act to take water from the Birming- 
bam and Fazely Canal for the purpose of their generating station, 
from which they proposed to supply electricity for lighting their 
city and in due course for working their tramways and other pur- 
poses. The amount of water proposed to be taken was at present 
about 250,000 gallons an hour, andthe claim was to take it free of 
charge. The question turned on the true construction of Sec. 82 
of William the Fourth of 1834. The plaintiffs contended 
that their generating station was a manufactory within the 
meaning of the section. The defendants contended that the 
only manufactories entitled to the benefit of the Act were manu- 
factories belonging to persons who, at the date of the Act, possessed 
steam engines used for the purpose of such manufactories, or in 
other words, that additional steam engines were allowed to manu- 
factories then using steam engines and nothing more, and that 
even if this was not so, a generating station was pot & manufactory 
within the meaning of this particular Act. Primd facie, the words 
“the above manufactures” must mean the manufactories mentioned 
above, and that only the manufactories so mentioned were those 


having steam engines in existence at the date of the Act. It was 
said that the reference to the future acquisition of the land and the 
future extension of the canals excluded this view, but it bad to be 
observed that it was the future erection of the manufactories which 
was mentioned as contemplated, and it was quite possible that 
engines might be erected after the Act on land thereafter acquired 
within the 200 yards of canals thereafter cut, and yet be for the 
use of manufactories existing at the date of the Act. Further, the 
Act distinguished on the face of it between manufactories and 
cornmills, collieries, ironworks and other works. The man 
tories were qualified by the use of the word "above." Oornniills 
had no such qualification, and collieries, ironworks, and other works 
bad no claim to draw water for any new engines at all. Asa 
matter of construction, he did not think it possible to read the 
words in other than their primd facie meaning, but Mr. Parker had 
invited him to read the words the above manufactories " as "any 
such manufactories as are mentioned above,” or to alter the above 
into “апу.” His Lordship said he could only do this on the ground 
tbat there was some ambiguity in the word used, and that there was 
а paramount and general intention clearly expressed, with which 
the prima facie construction was inconsistent. His Lordship was 
unavle to find any such clear general intent. The Section un- 
doubtedly contemplated the existing state of things and 
that only in reference to collieries, ironworks, aud other 
works, and there was, therefore, no apparent reason why 
the existing state of things should not be equally intended 
with respect to manufactories. When he turned back to the series 
of Acts referred to in the preamble, he was confirmed in this view. 
The reference he drew was that steam engines had been erected, 
and were in use for some manufactories and corn mills ander an Act 
of George the Third, and also for some ironworks, collieries, and 
other works, and without any statutory authority, and that the 
status quo was preserved as to all these with the additional right in 
the case of existing manufactories to erect and use further and 
other engines for such manufactories on the existing canals, and 
also on canals thereafter to be made, while all cornmills within the 
limits had the right, whether erected before or after the Act. He 
eaw nothing unreasonable in this construction, but even if he did 
this apparent unreasonableness would not justify him in 
striking out the word above, or altering the plain words of 
the section. If the general purview of the Act was, 
as Mr. Parker suggested, the mutual advantage of the Canal Co. and , 
the town of Birmingham, he could see no reason for extending the 
words to all manufactories iu face of the fact that all collieries, 
iron and other works were not included, and that Birmingham was 
the home of the metal trade. Even if he could read above manu- 
factories” as equivalent to any manufactories similar to those 
mentioned above,“ he did not think that a generating station could 
fairly be deemed to be included therein. It was not a question of 
what was a manufactory , generally, but what did that word under 
this section of the Act mean? Mr. Parker defined a manufactory 
as "a place prepared and fitted for producing a merchantable 
article for the market,” and said that this generating station 
answered that description; but if it did, that could not 
be the meaning in which it was used in this Act. Iron- 
works and other works answered the descríption at least as 
well, and they were obviously not included. The rule that statutes 
extended by inference to cases not originally contemplated, 
depended on showing that the statute dealt with a genus within 
which the new species was brought. But it the statute showed 
plainly that the word was not used as describing the whole genus 
put forward as the one applicable to the case, but only some parti- 
cular species therein, the rule had no application. His Lordship 
had heard no evidence to inform him of the exact process by which 
electricity was generated, but whatever it be, it was certainly 
unknown in 1835, and if he wasto read the 82nd section authorising 
the taking of water for steam engines for manufactories, but not for 
collieries, ironworks or other works near Birmingham, and had 
to determine under which head a generating station fell, 
he should say the latter. It might be works, but he could 
not see how it could be a manufactory as distinguished from 
works any more than gasworks or waterworks would be. The 
result was that the plaintiffs’ claim failed, and that the proper form 
of judgement would be to declare that the plaintiffs were not 
entitled under Sec. 82 of the Act of William the Fourth, 1834, to 
take water from the defendante’ canal for steam engines connected 
with their station for generating electricity. The plaintiffs must 
pay the costs of the action. 


— — 


CORPORATION OF BwANSEA v. NaTIONAL TELEPHONE Oo., Lin. 


Mn. Jusrion BuckLzv on May 25th had again before him the 
application of the defendants for his Lordship's directions as to 
what should be done, pending the appeal under the order directing 
the defendants to connect with the plaintiffs' telephone system. 

Mr. BockxasTEB, K.O., now said that the plaintiffs were willing 
to consent to anything that was reasonable, but they could not 
consent to the time which the defendante’ witnesses said was 
necessary to make an effective intercommunication. Plaintiffs did 
not desire, pending appeal, to have connection with the defendante’ 
junction lines, and they had evidence to show that an effective local 
communication with Swansea, Mumbles, and Morriston could be 
made in 10 weeks. 

Mr. ASTBURY, K. C., for the defendants, said that the system 
suggested by the plaintiffs’ witnesses was obsolete, and would result 
in a breakdown. 

In the result, his LogpsurP said he would stay the operation of 
his order pending the appeal, except to the extent that the 
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defendants should couple up 50 pairs of communications at Swansea, 
five at Mumbles, and six at Morriston forthwith, those junctions 
only to be used for local traffic, and the defendants to give user of 
them forthwith. 

Mr. BucEMASTER said that plaintiffs would give defendants all 
facilities for executing the work. 

On these terms there wasa stay of the order pending the hearing 
of the appeal, but there was no stay of the taxation, or of payment 
of the coste. It was arranged that the appeal should be set down at 
once, and that the costs of the application should be coste in the 
action. 


An ExTBaORDINaRY ACTION. 


Тнв case of Graham, Morton & Co., Ltd., v. Compagnie L'Union 
des Gaz, which was recently tried by Mr. Justice Grantham ia the 
King’s Bench Division, is in some respects the most remarkable 
we have heard of for some considerable time. The action was brought 
by Messrs. Graham, Morton to recover the sam of £4,000 for money 
due upon a contract under which they had erected gas plant for the 
defendants at Milan, for £78,000. Owing to strikes of workmen in 
Milau, and damage done by these workmen to the plaintiffs’ appa- 
ratue, and after the defendants had for 18 months been obtaining the 
guaranteed results, they refased to pay the £4,000, and counter- 
claimed £70,000 for breach of contract. After а trial which lasted 
16 days, Mr. Justice Grantham gave judgement for the plain- 
tiffs on claim and counterclaim, with costs on the higher scale. One 
passage of the judgement appears to give an adequate idea of the 
views of the learned Judge upon the question he had to consider. 
He said :— Р 

“The history of the саве is very remarkable, and, as far as my 
experience is concerned, quite exceptional, and does not reflect very 
great credit on the defendants in making such serious charges 
against a firm who did so much as it was admitted by the defen- 
dants’ witnesses the plaintiffs did, to assist the defendants in 
fulfilling their own contracts with the authorities at Milan. It is 
true that people must be just before they are generoue, but in their 
efforts, I suppose, to be just to their shareholder», they certainly 
have not been generous in their dealings with the plaintiffs as far 
as their defence in this action is concerned. Never was au 
instance in which work of such magnitude was done under 
such difficulties as this work was begun, continued and com- 
pleted by the ‘plaintiffs. Never were contractors, accord- 
ing to the evidence of the defendants’ engineers, во 
anxious to fulfil their obligations and spend their money 
lavishly to enable them to carry out loyally their contract with the 
defendants. Never did such work receive such commendation by 
the persons for whom it was done during its progress, and after it 
was completed as in this case. Yet two years afterwards—or it 
may be a year or 18 months afterwards—without the slightest com- 
plaint until they were asked for the payment of money admitted to 
be due, and that had acorued to the plaintiffs, they accuse the 
plaintiffs of what amounts to the grossest fraud in the construction 
and erection of these works. Instead of using good and contract 
material they say they used bad material, bad bricke, broken bricke, 
chippings of bricks, common bricks, and, in fact, rubbish in general, 
where they ought to have used different material and bricks of a 
different character, and in places which are subjected to almost the 
isda heat that any work can be subjected to, in this or any other 
country.” TA | 


— 


Вовотл TELEPHONE Co., Їр. 


In the Obancery Division of the High Court on Saturday, Mr. 
Justice Swinfen Eady heard a petition presented by the Bogota 
Telephone Co., Ltd., for the sanction of the Court to an alteration 
of its memorandum by giving the company power to issue 
debentures. 

Mr, Dopp, for the company, said the concern was incorporated 
in 1900, to establish a telephone installation in the city of Bogota. 
The company wished to issue a series of debentures with a view to 
extending their business. 

His LonpsnHiP thought that would be incidental to the ordinary 
business of the company, and would not require express power in 
the memorandum. 

Mr. Dopp said the company were advised that they could not 
issne a series of debentures charged on the assets without power 
being given them in the memorandum. 

His LonpsuHrP considered the memorandum to be already inor- 
dinately long, and pointed out that power was given to promote any 
other company and take debentures, but the company could not 
issue debentures. 

Mr. Dopp replied that if his Lordsbip was of opinion that the 
alteration of the memorandum was not necessary, the company 
would be content with his Lordship's declaration. The company 
only had debts amounting to £20. 

His LonpsurP remarked that the memorandum was іп i 
form, and the company were perhaps justified in desiring to make 
the alteration. He would therefore sanction the addition to the 
memorandum as asked. 


B. E. T. Co. лхр OTHERS v. CHADWELL. 
Тнів case came before the King's Bench Division on Wednesday. 


It was a claim to recover £8,690 for breach of a contract, and - 


£2,000 for loss of profit. It concerned the construction of a light 
railway near Bideford, North Devon. Defendant did not appear. 
The case was adjourned until Thursday (yesterday). 


b 


NATIONAL TELEPHONE Со. v. ABERDEEN SUBURBAN 
Tramways Co. 


Loen JOHNSTON gave judgement in the Court of Session, on 25th 
ult., in this action. According to the Dundce Evening Post pursuers 
sued for £722 118. and cost of reconstructing pursuers’ poles and 
wires in tho course of fitting up the defenders’ electric system of 
tramways. The work, it was said, was carried out upon the 
information and dire-tion of defenders, and it was maintained 
that they were liable for the cost. Defenders denied that they had 
authorised or undertaken to repay the cost of the work. 

Lord Jounston was of opinion that pursuers had no statutory 
authority, and were not entitled to exercise the powers conferred 
upon the Pos'master-General under the Telegraph Acts, nor could 
they claim authority under the Tramways Acte, but the only real 
ground of action was that the engineer in charge of the overhead 
work of the defenders undertook that defenders would pay for the 
work. In his Lordship’s opinion the engineer had no authority to 
bind the defenders, and he, therefore, dismissed the action with 
expenses. 


NATIONAL ELECTRICAL MANUFACTURERS’ 
ASSOCIATION. 


Тнв annual meetirg of this Association was held at the Hotel 
Cecil, on Tuesday, Mr. W. Davenport (the secretary), presiding. 

The report for the year 1904, which was submitted for approval, 
referred to the lapse of the agreement with the Oontractors’ 
Association in December, the benefits that had been hoped for 
having proved of a more or less illusory character. Since that date 
attempts have been made by the Contractors' Assocíation to get 
members of the Manufacturers’ Association to enter individually 
into an arrangement with them for special terme, but the report 
believes that they have “loyally refused such overtures.” With a 
view to enlarging its sphere of usefulness the Association has been 
incorporated, and the delay in holding the annual meeting was con- 
sequent upon the special work thus involved. Rules regarding the 
establishment of a benevolent fund for the electrical industry have 
been drafted, and will be submitted to members shortly for approval. 
The constant demands upon business firms for Christmas boxes, 
beanfeast, cricket club and other contributions have become a 
general tax, and members are urged to refrain from lending their 
support to such applications. The Committee of the Association 
will deal more exhaustively with this matter in time for Christmas, 
1905. The increase in prices of raw materials made it imperative 
to take concerted action, and mombers raised their prices for wire 
and cables by 7j per cent., and for flexible cords and electrical 
fittings by 5 per cent. The cable manufacturers, says the report, 
followed suit by raising their prices by 15 per cent. The efforts of 
the Association to obtain redress of certain grievances in the 
classification of electrical apparatus,-and switchboards especially, 
Lave been fruitful in securing certain amendments as to classifica- 
tion and terms under which electrical goods are to be carried by the 
railway companies at their own or at owners’ risk. А special circular 
is to be issued later detailing these concessions. 

Among the other matters to which the Committee has been giving 
attention are :—The retaining of deposits on specifications for an 
indefinite period, and the payment of non-returnable feer, also the 
retention of money on executed contracts entailing hardship by the 
unproductive locking up of capital. On the last-mentioned matter 
the secretary is inviting reliable informaticn. The Committee 
objected to certain of the L.0.C. contract conditions as to the supply 
of electrical fittings, and a favourablé reply has been received 
stating that the matter will be dealt with when fresh specifications 
are issued. The Committee expresses the opinion that the custom 
of hire-purchase of motors should not be extended to arc lamps, 
they being of an entirely different character, and members 
interested in the manufacture and sale of such goods are invited to 
express opinions on the point. After referring to the forthcoming 


. electrical exhibition, which is to be held at Olympia in Beptember 


and October next, members are informed that in the meantime they 
should refrain from giving support to any other contemplated 
electrical exhibition. Steps are to be tsken to enrol new members 
in the provinces, and it is proposed to hold a few meetings in the 
chief centres of industry to forward the movement. Birmingham 
and Manchester are to be visited at an early date. The Committee 
retired in a body at the annual meeting, and the members 
of the newly incorporated association had to appoint a new 
committee. 

The Chairman moved the adoption of this report, and said that 
the status of the Association had improved, and they would now be 
in a position to do things that they had been unable to do before. 
Mr. Olark seconded the motion. 

A beief discussion followed’ regarding certain of the matters 
mentioned in the report. It was mentioned that three of 
the largest ccuncils in London had given up their own 
амыга „кеше, е of the опе now g i 

or Olymp п reply to questions regarding railway rates, 
Mr. Nalder explained what steps had pen taken 15 the 
switchboard makers in conference with the railway companies 
leading up to the result that switchboards, instead of being put in 
Class 5, are to be put into Class 4. The companies wanted to con- 
sider switchboards as commercial instrumenta, and the intention of 
the B. of T. was then undoubtedly to make another classification for 
instruments of precision. The question of railway rates generally had 
not been discussed, but an entry would a in the June all 
classification of goods by merchandise train, stipulating that el 
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lighting switches made partly of earthenware and partly of brass 
should come under Class 8. 

In regard to the L. O. C. contract clauses, it was explained that the 
Council specified for English-made lamps, and then accepted foreign 
ones. Several members present said that they knew of arc lamp 
manufacturers who were members of the Association aud were offer- 
ing to hire out arc lamps, and it was decided to further consider the 


atter. 

"Mr Schmahl said that certain firms in the Association bad not 
made the 5 per cent. advance in prices of electric wires, but it was 
mentioned that there was no actual agreement that all should 
miso their prices—it was a  recommendation—and when 
the matter was considered at the previous meeting, there 
were firms who would not guarantee to fall in with 
the pope 

Mr. Bevis referred to the apathy of the members of the 
Amociation, and the important part that they could play 
in bringing in other man and after several others 
had spoken on the point, a resolution was passed in favour of a 
deputation of the Committee visiting the chief centres of industry 
with a view to enrolling members there. 

Resolutions were also passed appointing Mr. Nalder, a trustee for 
the invested moneys of the Association, in place of Mr. Smitb, and 
transferring the assets of the old Association to the new. Members 
preent pledged themselves not to support any electrical ex- 
hibitions other than that at Olympia during the years 1905 
and 1906. Some conversation arose on the suggestion which 
had been brought forward by Mr. Grainger that the Assdcia- 
tion should have a president, if being considered infra dig. 
for a body with such pretensions to put its own secretary 
into the chair at its gatherings. He thought that it would give 
influence and power to the Association to have a president, but he 
did not want to go against the feelings of his committee. If the 
matter were premature he was pty to bringituplateron. Mr. 
Grainger also proposed that the Association should welcome the 

ical members of the Canadían Manufacturers’ Association 
who were visiting this country in July, and Mr. Nalder suggested 
that to give them a letter of entry to members’ factories would be a 
good thing. The secretary is to ascertain the names of the mem- 
bers of tho Blectrical Committee who are coming. 

The first meeting of the newly incorporated Assocation was then 
held, and the following Committee were elected, the two marked 
with an asterisk being new members :— 

Messrs. Bevis, Grainger, Lundberg, Nalder, Northcote, Oppen- 
beimer, Patersen, *Clarke, *H. Н. Berry. 

An auditor was also appointed. 


—O—€—€—€————— "2 


BUSINESS NOTES. 


Condensing Plant.—Mesers. Richardsons, Westgarth 
and Oo, Lid., of Hartlepool, have recently received through their 
Glasgow agents, Messrs. A. B. Brown, McFarlane & Co., Ltd., an 
order from the Bent Colliery Oo. for  Contrafio surface condensing 
pant to deal with 40,000 lb. of steam per hour. 


Electrical Imports of New Zealand in 1903,—The 
Watistica of New Zealand in 1903, which were published a few 
vteks ago at Wellington, record sn electrical import trade of 
vpwards of £100,000. For Government purposes machinery to the 
nlue of £33,525 was imported free of duty. Of this amount 
£92,566 worth came from the United Kingdom, £330 from Australia, 
and the balance of £629 from the United States. Electric machinery, 
tabject tom 10 per cent. ad valorem duty, was imported to the value 
of £77,413. The United States supplied £9,190; Germany, £519; 
Belgium, £1,558 ; the United Kingdom, £47,472; and the Australian 
5 A и This last item Ырс шү aia local 
man rather the re-exports from A of goods pur- 
chased from Great Britain, Germany, or the United States. 


Brush Contracts.—The following further contracts have 
been booked by the Brush Electrical Engineering Co., Ltd. :— 


45 standard Brush four-wheel trucks for the Belfast Corporation. 

Six electrio cars with trucks and Brush motor equipments for the Taunton 
tnd West Somerset Tramways Co. 

I3 double-deck four-wheel car-bodies with standard Brush trucks and Westing- 
honge equipments for the Midland Railway. 

10 double-deck four-wheel car-bodiea mounted on radial trucks for the 
В; 1, St. Аппе'а and Lytham Tramways (per B. T. H. Co.). 


Engine Contracts.—Meesrs. James Howden & Co., of 
Glasgow, have just booked the following orders: 


| Nobel’s Explosives Co., Ltd., Linlithgow (fourth repeat order), per Messrs, 
"*mens Bros. & Co., Ltd., 200. B. R. p. compound engine, 

, Vnited ve Baking Society, Ltd., Belfast, two engines with 50-xk w. 
“rash Co,’s dynamos. 


Sale.—The L.O.C. is prepared to receive tenders for the 
Keats and electrical plant at the Sardinia Street generating station, 


comprising B. & W. boilers, steam dynamos, Parsons turbo- 
generators, tra „ Switchgear, tools, &c. See Official 
Notices " to-day. 


Electrical Victoria for Siam. The Carl Oppermann 
Carriage Co, Ltd., Camden Town, has just dispatched to 

ite King of Siam а 7-и.р. electrical victoria. The vehicle, which out- 
"Aly has the appearance of a petrol car, is painted in red and 
"Pholsteted in morocco to match. It is fitted with a battery capable 
“raning it about 65 miles on one charge. 


Heating Lamps. — The Sunbeam 
Lamp Co, Ltd. bave just issued а leaflet 
describing their heating lamp for electric 
radiators, an illustration of which is given 
herewith. We understand that the firm has 
bad а very large experience in the manufacture 
of such lamps, Sunbeam heating lamps having 
been used solely by the Dowsing Radiant 
Heat Co. for many years in connection with 
their apparatus. It is elaimed for these lamps 
that they are durable and highly efficient, and, 
as is pointed out in the leaflet before us, re- 
liable and efficient lamps are in a de the 
success of a radiator. Fall particule and 
prices of these lamps, as well as of a new lamp 
—the “ Outshine ”—are given, and copies of the 
ry er Pad 5 ресто Works 
of the , or their on office, 102, Charing 
Cross Road, W.O. 


London County Council.—The Fire 
Brigade Committee reported at last week's 
Council meeting that the firm whose tender 
was recently accepted for the wiring of the 
Rotherhithe station had withdrawn their offer. 
As the reasons given for the withdrawal were, 
in the opinion of the Committee, not satisfac- 
tory, they suggested that the name of the firm 
should be entered on the list of s and 
firms from whom the Council would not accept 
tenders in the future. | 


Dissolutions and Liquidations.—Re SHIPPEY BROS., 
Lrp.— Under the winding - up order made against this company last 
July, Mr. Н. E. Burgess, Assistant Receiver, has now issued his 
report to the creditors and shareholders. The statement of affairs 
shows total liabilities £3,289, of which £2,531 is expected to rank 
against net assets £958, after deducting £18 in respeot of pre- 
ferential claims. The accounts with the contributories discloses a 
deficiency of £13,633; but Mr. Burgess says that the accounts 
submitted cannot be accepted as accurate, As no proper accounts 
were kept, and the figures were principally taken from memoranda 
and statements furnished by А. Shippey. The company was 
registered on December 30th, 1887, with a nominal capital of £30,000, 
divided into 6,000 shares of £5 each. It was formed to acquire 
the business of Arthur Bhippey, trading as Bhippey Bros., electrical 
engineers and American agents, together with the plant, machinery, 
stock-in-trade, and certain patents rights tish and foreign) of 
Arthur Bhippey. The first directors were Mr. J. J. Michael, Major- 
General Alexander, and Mr. Arthur Beckwith Mr. Michael 
resigned on October 30th, 1888, and Major-General Alexander died 
in March, 1902. Mr. Arthur Shippey was appointed ma 
director on June 9:h, 1888, at a salary of £300 for the first 
year, £400 for the second year, and £500 for the third year, 
with an additional commission of 25 per cent. on the net profits 
after 10 per cent. had been paid to the shareholders. Mr. Bhippey 
states tbat he has never drawn the full amount he was entitled to. 
Under the articles of association, the directors were not to be less 
than three nor more tban seven, but since 1892 Shippey and Beck- 
with have been the only directors. The last meeting of the board 
of directors was held in February, 1892, and since that date Mr. 
Shippey appears to have taken the entire control of the company's 
affairs. Arthur Bhippey started trading as Bhippey Brothers in the 
year 1869, and states that his yearly profits were on an average 
between £400 and £450 down to the date of the formation of the 
company, but he prepared no accounts, and there is, consequently, 
nothing to substantiate this. The purchase sgreement, which was 
subsequently adopted by the company, is dated December 24th, 
1887, and is made between Arthur Bhippey and F. J. Shippey as 
trustees for the company. The purchase price was fixed at 
£8,000, payable as to £3,000 in cash, and the balance by the issue of 
fully-paid shares. Shippey states that only about £100 in cash 
was received by him, and fully-paid shares of the company were 
to be issued for the balance, but the full number of shares to 
which he was entitled does not appear to have been allotted to him. 
No valuation of the business acquired was made, the purchase price 
being fixed by the vendor. On March 12th, 1888, the interest of a 
Mire. A. Youols in certain patents relative to the business acquired, 
was purchased for a sum of £3,000, payable as to £500 in cash, and 
as to the balance in fully paid shares. The cash consideration was 
not paid, but fully paid shares of the company were issued for the 
full amount of the purchase price. On the same date the interest of 
a Mrs. A. P. Lovering was acquired in similar patents, for the sum 
of £2,000, payable as to £1,000 in cash and the balance in shares. 
In this case, also, sbares were allotted in place of the cash con- 
sideration. The Official Receiver is informed that the patents 
acquired were inventions of A. Shippey which he had charged for 
monies advanced by them. No prospectus was issued, and no shares, 
apart from the signatories’ shares, appear to have been issued for 
cash. The tots] number of shares issued is 2,412 (£12,060). 
Throughout the company’s existence no balance-sheet or profit and 
loss account has been prepared by the directora, and it is impossible 
io say the actual result of its trading, although it appears to have 
resulted in а loss throughout. The company had no 
account, its financial transactions being effected by the largest un- 
secured cash creditor. The trading books of the company were 
burnt some four or five years ago in а fire on the company’s 
1 since which time no proper books of account have been 

ept. In 1901 an arrangement wascome to with the Motor Traction 
Oo, Ltd., of Kennington, by which the latter company were to 
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finance Shippey Bror., Ltd., in consideration of which they were to 
receive a proportion ofthe profite, but this arrangement only lasted 
for about 18 months. The unsecured indebtedness of the company 
amounta to £2,481, of which £1,466 is owing to trade creditors, and 
the balance for cash advances made by friends of Mr. Bhippey. 
The creditors who are fully or partly secured hold a lien on part of 
the company's property. An item returned as “ other liabilities ” 
(£450) represents two claims made against the company. The one 
is for damages to a motor-car in possession of the company, tbe 
other for purchase price of a motor-car of which the company refused 
to take possession owing to its being defective. In March, 1904, а 
creditor obtained judgement against the company for £145 and 
costa, and it was in respect of this judgement that the winding-up 
order was made. 

EDMONDSON ELECTRICITY METER SvNDiCATE.—This company is 
winding up voluntarily, with Mr. W. Harrison, 117, Lonsdale Street, 
Br ad ford, as liquidator. 

ELECTBIC-TUBBINE Gas RRTORT CHARGING AND DISCHARGING 
MaoHINE Co.—Oreditors must send particulars of debts, &o.,to Mr. 
W. K. Wenbam, 27, Martin's Lane, Cannon Street, E.O., the 
liquidator, by July 11th. 

ACETYLINE Ga8 AND ELECTRIC BwELTING Co.—The petition by 
a former agent ot this company for a winding-up order came before 
the Appeal Court again on Wednesday. Mr. Justice Buckley had 
dismissed the petition on tbe ground that the debt being under £50 
was too small. The case came before the Court a month ago, and 
was adjourned in order that tbe petitioner might communicate 
with the company's works ín Norway, but counsel now stated 
that on making inquiries it had been found that there 
were no works in Norway, and that there had been mis- 
representation. The case had not been put inthe list, but they had 
written to the other side stating that the application for a winding- 
up order would be renewed. Lord-Justice Vaughan-Williams said 
they could not deal with a саге of that kind in the absence of the 
respondents, and it was ordered to stand over for a fortnight in 
order that they might be communicated with. 

Ganciw RENAULT ELECTRICO Fans AND ACCUMULATOBS, Lrp.— 
Mr. Justice Warrington, on Tuesday, made an order for compulsory 
winding up of this company on the petition of a judgement creditor 
for £95. It was stated that execution had been issued withont 

return. The company did not appear. 


Micanite Patents.—Our readers may remember that 
the Mica Insulator Co.'s German patent has lately been established 
by a decision of the Supreme Court of Germany. We learn from 
this company, of Empire Works, Walthamstow, that a very impor- 
tant decision has just been given by the Circnit Judge of the Courte 
of Delaware, U.S.A., upholding a similar patent belonging to the 
Mica Insulator Co. of America. The judgement is very exhaustive, 
and the Judge considers the process of the patent sued upon unan- 
ticipated, and that it involves a patentable invention. Tne patents 
have thus been supported both in Germany and America, after a 
great deal of litigation in both countries. 


Cricket.—On Saturday last Robertson Lamp Works 
cricketers met Drake & Gorham players at Twyford Avenue, 
Ealing, and, after а very interesting game, the lamp-makers were 
са by 35 rans. For the Lamp Works, Ralph took 7 wickets 

or 22 runs. 


Westminster Street Lighting.—We understand that 
the Midget are lamps approved by the Westminster City Council 
are the Westminster Engineering Co.'s No. 115 emall-type lamps, 
which have been on trial for about 10 months. They are arranged 
to burn with a current of 1:2 amperes on the 200-volt circuit, and 
under these conditions, with one trimming, are stated to burn for 
90 houra, 


Bankruptcy Proceedings. — Joun Moritty.— The 
statement of affairs in the failure of Jobn Morley, electrician, of 7, 
North Street, Hull, shows liabilities amounting to £150, assets 
valued at £30, and a deficiency of £120. Debtor attributes his 
failure to sickness in family, depression in trade, losses on contracta, 
and law costs. He commenced business about nine years ago with 
в capital of £15, and has drawn £1 9s. a week out of the business. 


Trade Announcements.— In order to meet the increased 
demand for their conduits and fittings, the Simplex Steel Conduit 
Co., Ltd., are building entirely new manufactories at Garrison Lane 
and Maxstoke Street, Birmingham. These works are equipped with 
the most up-to-date machinery and labour-saving sppliances. 

Mr. F. W. Hamber informs us that he has openea worke at Wood 
. End Green, Hayes, Middlesex, for the purpose of carrying out 
repairs of continuous-current dynamos and motors. Mr. Humber 
has had 13 years’ experience in the management of the workehops 
at Mesers. Newton's, Ltd., Taunton, in ali kinds of dynamo and 
motor work, and his works will be capable of handling armatures up 
to about 40 E. p.; in the case of larger armatures, he will send skilled 
men to execute repairs on the spot. 

The Kabelfabrik Actien-Gesellechaft (vorm. Otto Bondy) has 
Sor im to its new establishment at Oswaldgasse, No. 33, Vienna, 
XIT/3. 

The Olift Manufacturing Co., makers of switchboards and central 
station gear, has been formed into a privata limited company, and 
at а meeting held on May 26th, Mr. Paul W. Rands, late of the 
General Electric Oo., was appointed managing director, aud Mr. 
О. Н. Robson, late of the same firm, director and secretary. The 
works are at Bravington Rosd, and the West End offices at Dacre 
House, Victoria Street, Westminster. It is proposed to develop a 
general supply business as an addition to the existing one. 


Book Notices,—Duncan's Manual of Tramways, Omni. > 
buses and Electric Railways. London: T. J. Whiting & Bo, 2 
bs. We have received а copy of the 1905 edition of this well! 
directory, which has now reached its 28th year. Particulersar — ^ 
given of rolling stock, tramway and railway mileage, passenger; —— 
carried, receipts, expenses, and so forth, wherever obtainable, Ths 
editor's prefatory remarks point out that the divergence in the 
practice adopted regarding renewals and depreciation is still s 
wide that a proper comparison of different systems is impossible, 
Tbe compiler finds a notable increase in the ratio of expenses to 
receipts in nearly all the undertakings which bave been working for 
two years апа over. A number of new electric traction undertakings 
are included in this issue. 

The issue of the Transport and Railroad Gazette (18.) for May 26th 
was a special Iaternational Railway Oongress issue. It containsa 
number of interesting articles, printed in English and French, 
in connection with the recent International Railway Congress at 
Washington. 

A pamphlet has been received from Messrs. Buschmann & Oo., of 
Rio de Janeiro, stating the charges aud requirements for obtaining 
patents and trade mark registrationsin Brasil. 

„Annals of Physico- Therapy." By Dr. J. Rivière. Fifth year, No, 

2, April, 1905. Paris: 25, Rue des Mathuring. 

“ Instrumente zur Messung der Temperatur fie Technische 
hit By Otto Bechstein. Hanover: Gebriider Jünecke. 

. 1.80. 

" Engineers’ Turning.” By Joseph Horner. London: Crosby 
Lockwood & Вор. 9s. net. 

"The Compound Engine." By W. J. Tennant. London: 
Percival Marshall & Co. 2s. 6d. net. 

“Оп the Absorption of Electro-magnetic Waves by Living Vege- 
table Organisms.” By Major George O. Squire (Signal Corps, 
U. S.A.), Pn.D. Reprinted from Maj.-Gen. Arthur MacArthor's 
report to the U.S. War Department on the military manœuvres in 
the Pacific division, 1904. 

“Die Elektrischen Druckknopfsteuerungen für Aufzüge.” By 
A. Genziner. Hanover: Gebrüder Jinecke. М. 5. 

„The American Institute of Architects’ Quarterly Bulletin." 
January, 1905, Vol. V., No. 4. Washington: Glener Brown, sec., 
The Octagon. | 

Science Abstracts. Sections A and B. May 25th, 1905, No. 89. 
London: E. & Е. N. Spon. 1s. 6d. net each Section. 


Germany.—A company has just been formed in Berlin 
with a capital of £75,000, to be known as the Berliuer Elektromobil 
Droschken Gesellschaft, to introduce electric motor-cabs and 
brougbams into the German capital. — ' 


Catalogues and Lists,—Mxssns. DRAKE & Gonna, 
Lro., Westminster. New illustrated catalogue of Nernst lamps and 
fittings for street and interior lighting. It shows special lines in 
water-tight covers and various suitable designs of brackets, lanterns, 
reflectors, &c., for street lighting, and as many electricity supply 
engineers are interested in the Nernst lamp as a street illuminant, 
no doubt they will keep the list for reference. А number of special 
designs of pendants, electroliers, and во on for interior lighting 
with these lamps are shown. Prices are stated. 

Mxssns. W. T. SxRTDmO & Co, Lrp, 189, Wolverhampton Street, 
Dadley. Pocket price list of standard G.B. E. polyphase alternating 
current motore. 

A. B. d. ELECTRICAL Co. or BourH AFRICA, LTD., Charing Cross 
Road, W,C. Their latest pamphlet, No. E 6, containing full descrip- 
tion with illustrations and diagrams ot their А FE. G. electric pump}, 
also automatic starters. This pamphlet is also published in the 
name of the Allgemeine Elektricitäts Gesellschaft of Berlin. 

The Crypto EngcTBICAL Co., Bermondsey, S. W. New circular 
giving particulars and illustrations of their alternating to con- 
tinuous current traneformers, together with details showing how tc 
connect them up for charging accumulators. 

Messrs. Ееввавтт, LTD. List No. 16, giving prices, diagram! 
of connections, dimensional diagrams, &c., of their indicating anc 
discriminating wattmeter and idle carrent ammeter for two anc 
three-phase alternating current circuits. 

CaMBBIDGE SCIENTIFIO INSTRUMENT Co., Cambridge. А numbe 
of liste giving illustrations, prices and descriptive particulars с 
Callendar's apparatus for measuring the mechanical equivalent c 
heat, the Dolezalek electrometer, laboratory spectrometer, таро: 
pressure apparatus, &. 

Mzssas. E. F. Moy, Lrp. Descriptive price list 
Moy & Baatie's resistance units. 

STOLZeNBERG Patent FI Co., 50—52, Bishopegate Stre 
Without, EC. Engineering liss No. 26” detailing with e 
planatory illustrations the Stolzenberg system of filing ar 
organisation, card index cabinets, &с., which are in vogue in 
number of electrical establishments iu this coantry. 

Messrs. Brown, Bovesi & Co. Baden. Two fully illustrat 
brochures (1), describing tne three-phase 40,000-volt power tra: 
mission from Gromo to Nembro (Lombardia), which was the sut: 
of a detailed article in the ELECTRICAL Review last year, (2) giv: 
a complete description, with many half-tone and diagramme 
blocks, of their automatic overload and reverse current relay. B 
lists are in the English language. . 

Messrs. SIEMENS Bros. & Uo., LTD., Westminster. Three т 
publications have come to hand. Im Price Liat No. 6B, carb 
suitable for open-type arcs are listed in four classes—" A, 
“T,” and U,“ the first being the best quality. A special cla 
mark ''E"—is specially made for all enclosed aro lamps, an 
claimed to give excellent results; "SA" is used for search-lie 
Price List No. 3G details meter-testing boards for central stati 
which are intended to meet the want fora standard apparatu 
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the rapid and methodical testing of consumers’ meters. Three 
meters can be tested at a time. 
tinuous carrents up to 150,300 and 550 volts; for 550 volts; for 
single-phase meters up to 150 and 300 volts on non-inductive 
circuits; and for single-phase and three-phase meters up to 150 and 
500 volts on inductive circuits. The other circular, X M 110,” 
briefly describes the Siemens marine type ammeter, which can be 
used for апу value of current up to 100 amperes by merely sub:ti- 
tating a different shunt. 


LIGHTING AND POWER NOTES. 


Acton.—The U.D.C. has resolved to undertake the free 
wiring of premises up to £50 in value upon a three years’ sgree- 
ment, with 10 per cent. on the outlay, and Messrs. L. Hermes & Co., 
of Ealing, have been appointed contractors under the scheme. The 
Council is also introducing prepayment meters, upon a charge of 
6d. per unit. A monthly prepayment system is also to be adopted. 


Barking.—The past year’s working of the U.D.C.’s 
electric lighting undertaking has yielded a net profit of £114. 


Barnstaple.—The T.C. has resolved to apply to the 
L.G.B. for sanction to borrow £4,000 for electric light purposes. 


Belfast. —The electrical engineer to the City Council has 
recommended that an alternative flat rate of 44d. per unit, should 
de adopted. The following charges in connection with the rate for 
power are also advised: —244. and 1d. under 2,000 unite per quarter; 
24d. and 1d. 2,000—5,000 units ; 2d. and 1d. over 5,000. 

For the year ended March 31et last the E.L. department report 
a revenue of £28,141, and an expenditure of £11,157, leaving a 
gross profit of £16,984. After deducting interest and sinking fund, 
£4.38 remains as net profit. 


Birmingham.—The Electric Supply Committee of the 
City Council, in its annual report, states that the number of units 
sold during the year was 4,645,027, compared with 4,367,164 units 
in ће previous year. The revenue account shows a credit balance of 
£39,573, as compared with £36,939 for the previous year. The total 
working costs were 1:584d. per unit, against 17424. in the pre- 
ceding year. The net result of the year’s working, after paying 
interest and sinking fund charges amounting to £28,784, was а 
surplus. of £10,789, compared with £10,412 in the previous year. 
The total length of new mains laid during the year was 11,050 

and the lamp and motor connections were equal to a net 
addition of 16,168 16-0.P. lamps. 


Blackburn.— The report of the Corporation electricity 
department for the pat year states that the gross profit was £14,548, 
and the net profit £252, which has been transferred to the reserve 
fund, increasing it to £1,228. In the previous year the net profit 
was £1,634. 


Continental Note.—GEnwxANY.—The municipal autho- 
rities at Altona (Elbe) bave resolved upon the erection of an electric 
lighting plant in the town. | 


Dewsbury.—On May 24th а L. G. B. inquiry was held 
relative to the application of the T.C. for a loan of £10,000 for E.L. 
and power purposes. There was no opposition. ö 


Durham County.— The Durham R. D. C., similarly to 
the Chester -le- Street R D. O., having consented to the use of over- 
head high-tension and distributing mains for the supply of energy 
by the County of Darham Electrical Power Distributing Oo., the 
latter has agreed to supply private users at 32d. per unit less 5 per 
cent. 


Ereter.—It is recommended that the sum of £1,217 
be transferred from the reserve fund to the past year's net 
revenue account, in order to provide а sum sufficient, with the 
balance of that account (£425), to pay the sinking fuad charges on 
the sum of 468,385 for the year ended March 31st, 1905, which 
(mount to £1,642. 

It is also recommended that a further sum of £5,478 be trans- 
ferred from the reserve fund in order to discharge the unsanctioned 
loan expenditure in respect of machinery and buildiog extensions 
in New North Road. 


Exmouth.—The Electric Supply Co. has reduced its 
charge for electricity to 5d. per unit. | 


Gloueester.—The annual report of tbe City electrical 
engineer, Mr. W. J. Bacbe, M.LE.E., was presented at a meeting 
of the City Council on Tuesday. The report stated that 71 new 
consumers had been added, and the number of 8 c». lamps 
connected wes 37,276, an increase during the year of 8,378. The 
capital expended om the undertaking has increased from £67,275 to 
£75,240, and this is almost entirely on account of tho light railways 
plant. The amount set aside for interest and sinking fund is £797 
higher than in the preceding year, and is just under 6 per cent. 
on tbe capital. The total expenditure on revenue account, apart 
ftom financial charges, is £4,872. The average cost of generation and 
distribution has largely decreased owing to the increase in the 


They are standardised for con- . 


number of units sold. Last year.the average cost per unit was 1:68d., 
and it has now fallen to:997 of a penny. The revenue of the uader- 
taking amounted to £10,409, and the gross profit to £5,537, or 
7% per cent. on the capital outlay. Financial charges rose to 
£4,449, leaving a net profit of £1.089, which is to go to reduce the 
accumulated deficit of £1,859. There should be no difficalty in 
entirely wipiog this deficit out next year. 

A L.G.B. inquiry was held recently into ап application by the 
City Council to borrow £12,100 for extensions at the eleotricity 
works, consisting chiefly in the enlargement of the station and the 
installation of three new boilers and other plant. 


Hull.—The Corporation E. IL. Committee has decided 
to let out motors on hire, the annual rental to be 15 per cent. 
of the outlay. 

The report of the past year’s working of the Corpora- 
tion electricity undertaking shows that there are 2,452 
consumers connected, being an inorease of 185 during the 
year. The number of units sold per 8-О.Р. lamp have fallen 
slightly. The gross receipts during the past year amounted. 
to £39,867, and the expenditure to £17,167, the balance being 
£22,700, and the net profit £4,980. Negotiations have been com- 
pleted with Messrs. Reckitt & Sons for supplying them with energy 
in balk. 


Ladybank, N.B.—Application has been made by the 
TC. to a local manufacturing firm, who possess an electric light 
plant, for a supply of energy for the town, but the capacity of the 
local plant proves insufficient for the purpose. 


London.—ISLINdTOXJ.— The report of Prof. Kennedy 
on the proposed extension of plant at the electric lighting station 
states that an extension is desirable, and that it ought to be carried 
out as soon as possible. The boiler power is sufficient; bat a new 
А.С. penerating set is required with condenser, piping, &c. 
Prof. Kennedy expressed the opinion that advantages rested with 
the adoption of а turbo- machine. Upon this report the Electricity 
Committee has again forwarded its estimate of £15,500 to the 
Finance Committee, and it has been reported that the latter has 
adopted same. 

PorLAB.—An L. C. C. loan of £3,345 for boiler, machinery, &c., for 
the electricity undertaking, and £315 for meters is to be taken up 
by the B.C. 

WESTMINSTEB.— The General Purposes Committee has decided 
(subject to the usual sanction) to enter into a three years’ contract 
with the electric supply companies in the area, for a supply to 
public buildings at 24d. per unit for lighting, aud 2d. per unit for 
power, on condition that the Council shares any reduotions in price 
made to consumers, A letter has been received from the B. of T. 
with reference to a communication from the Council on the subject 
of tbe sdditional system proposed to be adopted by the London 
Electric Supply Corporation for the supply of energy under thoir 
orders. The B. of T. has informed the Council that street fus:s are 
necessary for securing tbe safety of the public, and the continuity 
of supply, and pointing out that the Board has not power to direct 
thet access shall be given to street fuses from private property. The 
Be ard further considered that it would be advantageous if the fuses 
were placed in pillar boxes, but the Council considers the latter 
would obstruct the streets, and has replied accordingly. 

HAMPSTRAD.—The working of the electricity undertaking for the 
year ending March 31st last, shows a net profit of £8,327. £2,000 
of this is to be applied tothe relief of the rates, and the balance is 
to be transferred to the reserve fund. Last year the profit was 
£4,722, all of which was carried to reserve, In 1904-6 the in: 
come was £62,625, and the expenditure, axclusive of payment of 


interests, and instalments of loans, £27,982. 


Luton.—The L.G.B. has sanctioned the borrowing by 
the T.C. of £5,000 for E.L. purposes. 

The financial statement with regard to the undertaking states 
that the profit, after payment to sinking fund, &c., amounts to £270; 
£201 has been refunded to the District Fand, and £69 carried to 


reserve. 


North British Railway.—The N.B.R. Co. has for 
some time been applying electricity for the lighting of tbe signals 
on a portion of ite system. S0 successful has the lighting proved 
that tbe company intends extending its use, commencing with the 
Waverley Station in Edinburgh. 

The lamp and fixed bracket, which is to be adopted, will cost 
&bodt half the outlay on an oil lamp, and dispense with the 
winding apparatus. Lampmen are not required, so that there will 
be a saving in wages besides store accommodation. Mr. J. Prim- 
rose, chief electrician of the railway company, has the work in 
hand. We think otber railway companies might, with advan- 
tage, adopt electricity for signal lighting. 


Salford.— Representative Committees of the Manchester 
and Salford Corporations are still engaged on inquiries regarding 
the possible advantages of municipal federation. The electrical 
undertakings of the city and borough were considered by the Sal- 
ford Committee at its Jast meeting, and unification of the two 
undertakings, it was argued, would resalt in a large decrease in the 
cost of administration. It was stated by the chairman cf the 
Finance Committee, at a meeting of the B.C. last week, that the 
Electricity Committee purposes contributing a sum of £7,500 
(£3,000 more than last year) in relief of the borough rates, and the 
Tramways Committee £13,000, the same as before. 


Somerset.— At Bridgetown recently, au E. L. supply was 
inaugurated. According toa local report it is the smallest centre 
with an electricity supply, there ibeing less than a score of houses 
in the district. D - 2 
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South Africa.— KLERKsporP.—The question of lighting 
the town by electricity is now being considered by the Т.О. 


South Shields.— The annual report of Mr. J. Н. 
Cawthra, the electrical engineer for the borough, has just been 
issued. From this it appears that tho capital expenditure now 
amounts to £151,838. The gross income for tho year was £18,132, 
an increase of £967, as compared with the previous year; the total 
working expenses amounted to £6,935, an increase of £300, leaving 
a balance of £11,196. From this must be deducted interest on 
loans. £4,899 has been set aside to interest, and £4,231 to sinking 
fund, a net balance remaining on the year's working of £2,065. The 
sum of £77 had also to be deducted, representing loss on Holborn 
Quay, reducing the balance to £1,988 as compared with £1,603 at 
the end of the previous 19 months. The number of units sold to 
consumers was 1,385,393, an increase of 86,104. There are now 
1,117 consumers as compared with 1,010 a year ago. The electrical 
engineer states that the works costs on an output of 1,385,393 units 
were 61d. per unit, and therefore it could claim to be the third 
lowest of all electrical undertakings in the kingdom, either com- 
pany or municipal, supplying electric energy for lighting and 
power purposes only, The engineer draws attention to the 
abnormally low figure at which the reserve fund stands—£2,491— 


and he strongly recommends the Committee to place the whole of 
the balance to reserve fund. 


Swinton and Pendlebury.—On May 25th a L. G. B. 
inquiry was held with reference to the U.D.O.'s application for a 
loan of £12,300 for electric purposes. It was explained that by 
agreement with the Lancashire Electric Power Оо. the latter would 
be the contractors under the Council, and when the profits accrued 
to a sum equal to the losses experienced in the early years of the 
undertaking it should belong to the Council. The present definite 
demand amounted to 70 xw., and other applications amounted to 
an additional 125 kw. It was proposed that the ‘company should 
supply energy in bulk. 


Walsall.—On May 24th a L. d. B. inquiry was held into 


the application of the T.O. for a loan of £1,350 for electricity 
purposes There was no opposition. 


Walthamstow.—At the expiration of the present con- 
tract with Messrs. Henley, the electrical engineer is to undertake 
for the U.D.C. the carryíng out of house services and connections. 


Welshpool.—At а meeting of tradesmen on May 24th 
it was decided to ask the гата to call a meeting of ratepayers, to 


consider the advisability of the Corporation undertaking the intro- 
duction of electrio lighting. d 


Wishaw.—The total amount to be expended on the 
electric light installation for the town is! £12,653, and the price 
to consumers has been fixed at 344. per unit. In the streets 
45 10-ampere aro lampe and 33 90-0.р. glow lamps are to be 


———ÓMm 


TRAMWAY AND RAILWAY NOTES. 


Baldwin - Westinghouse Single-Phase 1,500-H.P. 
Locomotive.—During the visit of the delegates to the Inter- 
national Railway Oongress to the Westinghouse Works at Pittsburg 
on May 16th, a great deal of interest was manifested in the new 
1,500-н.р. Baldwin- Westinghouse single-pbase alternating-current 
electric looomotive in use on the Westinghouse Interworks Railway. 


This locomotive has just been completed by the Westinghouse Oo. . 


and Baldwin Locomotive Works, and is in two parts, connected 
and controlled by the unit-switch system. The weight of the loco- 
motive complete (both halves) is 135 tons, and the total length over 
buffers is 45 ft. The maximum height with trolley down is 17 ft. 
The drivers are 60 in. in diameter, and the distance between contres 
of drivers is 6 ft. 4 in. The extreme width of the locomotive is 
9 ft. 8 in. The locomotive is equipped with six single-phase, single- 
reduction geared motors, having a normal capacity of 225 H.P. each, 
with gear reduction of 18: 95. Induction regulator control is used, 
with a pneumatically-operated trolley. The air-brake equipment 
is combined automatic and “straight air,” with pneumatio sanders 
to sand tracks in both directions. The looomotire is desigaed to 
operate with 3,600 volts on the trolley wire, and with a voltage of 140 
to 320 on the motors. The locomotive has a draw-bar pull of 
50,000 1b, at a speed of approximately 25 to 30 m.p.h. 


Belfast.—The Committee has accepted the tender of the 
Brush Co. for the erection of the generating plant in the Chapel 
Lane station. This is for supplying power to the Falle Road system 
for the instruction of motormen before the ordinary service is 
ready. The electrical engineer was instructed to obtain local 


tenders for tower wagons, and permission was given to obtain two 
motor instructors to teach the drivers. 


Birmingham.—The Tramways Committee reports a gross 
rofit of £6,784 on the Bteelbouse Lane route, and, after providing 
or interest and sinking fund, a net profit of £5,800 remains, which 

has been carried to reserve. The electrification of four other routes 
is to be taken in hand at once. 


Blackbura.—The municipal tramway undertaking last 
year yielded a gross profit of £18,295. The net lose was £2,799. 


Bolton.—The Corporation Tramways Committee, on 
May 25th, decidéd to allocate £3,000 of the profits in aid of the 
rates. This is in addition to £940 already granted. | 


Bombay.— The Bombay -Corporation has at last come to 
a conclusion respecting what shall be done about the tramways in 
the city, after fighting an existing tramways com for some three 
years in the law courts on the subject of will, depreciation, 
«о. It is now decided that the whole tramway system is to be 
handed over to the Brush Electrical Engineering Co. for conversion 
into an electric traction system, in about three months’ time. 
Several miles of new lines are to be constructed immediately, and 
there is some talk of providing two classes of cars, respectively for 
British and Indian passengers. The Bombay Oorporation possesses 
the right of purchase at the expiration of the following periods: 
42 years, in which case 40 lakhs of rupees is to be paid for good- 
will; 56 years, in which case 20 lakhs is to be paid for goodwill ; 
63 years, and periodical intervals of 7 years afterwards, in cither 
of which cases nothing whatever is to be paid for goodwill. The 
Brush Co. is to register a new company called the Bombay Eleo- 
tric Supply and Tramways Co.," which is to have at its disporal the 
sum of £1,000,000 sterling. This sam is said to have been guaranteed 
in London. The new company (to be registered in Bombay) will 
assume all contracts and liabilities entered into between the Brush 
Со. and the Bombay Corporation as regards completing the purchase 
of the existing tramways, their conversion to electric traction, and 
the completion of certain extersions, 


Bradford.—At the meeting of the Tramways Committee 
on Monday, it was reported that there was a profit of £70,000 on 
the tramways undertaking, and, after allowing for sinking fund and 
interest, there remained a disposable balance of £16,000. This, the 
largest balance which the Committee has had, is partly due to the 
Exhibition. 

An interesting case is oocupying the Bradford courts. John Wil- 
kinson has been summoned for failing to show his ticket on an 
electric car when requested to do so. He did not show it, and 
refused to pay the fare. The stipendiary magistrate drew attention 


to a Sheffield appeal in a similar case. The Bradford case stands 
adjourned. | 


Continental Note,—lrALv. La Societa delle Ferrovia 
Elettrica di Valle Brembana has secured a concession to put down 
a plant to utilise the water power of the River Brembo in the 
generation of electrical energy for traction purposes. 


Darlington.— Darlington must be added to the number 
of small municipalities which cannot make tramways pay under 
any circumstances. Halfpenny stages have now been in force for a 
month, having been put into operation during the week ending 
May 6th, and while they show an increase in the number of pas- 
sengers carried as compared with the corresponding period last year, 
the receipts, amounting to £779, have decreased by about £100, and 
this in spite of the fact that, owing to local circumstances, the traffic 
on several days of the month was abnormal, on five days between 
7,000 and 8,000 gers above the daily average being carried 
рег day. With а loss of £2,629 (exclusive of the heavy item of 
depreciation) on the working of the Municipal Tramways for the 

ear ending March 31st last, the committee is aghast at this 

test result, which is nothing less than disastrous. The com- 
mittee bad rightly decided against half-penny stages, but at the fall 
meeting of the Oouncil, at which three members of the committee 
were not present, thie decision was ignored and the introduction of 
halfpenny stages was carried by the casting vote of the Mayor. The 
loss to the town, with a population of 50,000, is equal toa rate of 
more than 5d. in the £. me ultra-municipal faddists seem to 
think that the nearer they can come to a free tramway service, the 
greater will be the profits. 


Doncaster.— The plebiscite taken recently on the 
question of running the electric tramcars on Sunday, resulted in a 
majority of 972 against the proposal. 


Eccles.—The Eccles, Monton and Peel Green circular 
tramway route will be opened for traffic on June 1st. The construc- 
tion of the lines has involved the building of a new steel girder 
bridge over the Bridgewater Oanal, at a cost of £7,000. 


Folkestone—Hythe.—At a meeting of the Hythe T.C. 
on May 24th, a letter was read from the National Electric Con- 
atruction Oo. with reference to the proposed electric tramways 
between Folkestone, Sandgate and Hythe, to be worked under the 
control of the local authorities. At the eame meeting a letter was 
received from the town clerk of Folkestone, suggesting that a con- 
ference on the tramways question between representatives of Folke- 
atone and Hythe Corporations and Sandgate and Cheriton U.D.C.'s 
should be held. United action was strongly supported, and it was 
decided to fall in with the wishes of Folkestone. 


Glasgow.—The Tramways Committee has been consider- 
ing the best means to adopt for protecting car drivers during in- 
clement weather. One of the suggestions consistsof a glass shield, 
the windows of which can be kept open or closed ; this was fitted on 
a car at Coplawhill?and examined by a sub-committee. Another 
suggestion made is for a canvas frame similar to that in use on the 
bridges of steamers. The propoeal, however, which finds most 
favour, is to provide the men with leather jackets similar to those 
worn by the drivers of motor-cars. The decision of the Committee 


has been delayed until the return of Mr. Dalrymple, the manager, 


from Chicago. | 
The Tramways Committee of tho Т.О. has recommended that the 
work of constructing the tramways to Balgrayhill, Baillieston, 
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Dumbreck aud Barlennie, authorised by the Glasgow Corporation 
Tramways Consolidation Order of the present Session, should be 
prooseded with. 

A special sub-committee of the T.C. has been appointed to confer 
with the T.C. of Olydebank with regard to the widening of bridges 
consequent on the proposed extensions of the tramways within the 
latter burgh. 


Germany.—Electric traction is to be adopted on the 
tramways in Bremerhaven. 


London.—L.C.0.—The Highways Committee reminded 
the Council of the refusal of the Standing Orders Committee of the 
House of Commons to allow the insertion in the Council’s Tramways 
Bill of the present Session of a clause seeking express authority in 
connection with the reconstruction of tramways, to lay raised tem- 
porary tracks, and to maintain car services thereon during recon- 
struction. Having regard to the opposition to the proposal, the 
Standing Orders Committee recommended that the standing orders 
should not be dispensed with, and the recommendation was 
agreed to- by the House of Commons. As the matter was of 


such great importance to the Council, the Committee thought 


that, to safeguard ite position, it would be wise to 
seek the necessary authority in the next Session. On 
the recommendation of the Committee, the Council resolved to seek 
express authority in the session of 1906 for the purpose in question. 
An expenditure of £7,150 was sanctioned for the erection of a sub- 
station at Streatham, this sam not including the wiring and fitting 
of the building. 
The Council postponed for a week the consideration of a report 
by the Highways Committee, recommending the approval of 
.eatimates amounting to £287,150 for the construction of various 
authorised tramways on the conduit system, and the obtaining of 


tenders for the execution of the work, во as to be completed and 


equipped. ready for working soon after the opening of the first 
section of the Greenwich power station. The tramways, which 
represent a total length of about 17 miles of single line, are 
as follows:—(1) From Camberwell Green, via Denmark Hill, 
Ohampion Park, Grove Lane, Dog Kennel Hill and Grove Vale, to 
the junction of Lordship Lane and Crystal Palace Road; (2) from 
the terminus of the authorised itramways in Lordship Lane, via 
Lordsbip Lane and London Road, to Dartmouth Road, Forest Hill ; 
(3) from Grove Vale, via Goose Green, East Dalwich Road and 
Peckham 'Rye, to Stuart Road, Peckham; (4) from the existing 
L.O.C. tramways in New Cross Road, via Lewisham High Road, 
Loampit Hill and Vale, and High Street, Lewisham, to Rushey 
Green; and (5) from the existing L. О.О. tramway terminus in 
Trafalgar Road, Greenwich, via Blackwall Lane, to a point near 
Blackwall Tunnel. The expenditure of £287,150 does not include 
the cost of street widenings, which mean an additional sum of 
£120,000. It was estimated that the lines would yield a surplus of 
receipts over expenditure amounting to £21,810 per annum. In 
commenting upon the scheme, the Finance Committee expresses the 
opinion that the Council should postpone any further lerge tramway 
projects until the tramway works to which the Council is committed 
are completed and have become revenue producing. 


Manchester Suburbs: Proposed New Electric Rail- 
way.—A company is being promoted for the construction of a light 
electric railway to connect the outer suburbs of Manchester. It is 
proposed that the line (which will be for both passenger and goods 
traffic) shall intersect and connect all the existing southern trunk 
lines from Manchester to London. There will be a new centrally 
situated terminal station on the south side of Manchester, from 
which tbe line will run in а south-westerly direction into Cheshire 
for about seven miles, and continue through the outer belt of North 
Cheshire residential districts within an average radius of nine miles 
from the Manchester Town Hall, finishing at Hazel Grove, near the 
Stockport Corporation Tramway terminus and the Midland Rail- 
way station. The line will be three miles, or so, outside the exist- 
ing and authorised suburban electric tramway routes. The promoters 
claim that it will possess the exceptional advantage of security 
from future competition by electric tramways or motor-omnibus 
services on the highways, as there are no existing suitable roads 
serving the districts in question which could be utilised for either 
of these forms of traction. A meeting of persons interested is to 
be held in Manchester during the first week in June, when engi- 
peers’ plans will be submitted, with the view of showing what 
degree of local support would be given to a Bill in Parliament. 


Newcastle-on-Tyne.—The new double-deck covered 
cars which have been tried by the Corporation have proved very 
popular, and the Tramways Committee has decided to order 
twenty-two more cars of a similar type. \ 


St. Helens.— During the week the number of cars on all 
sections of the system at St. Helens has been increased. On Friday 
four cars were placed on the Haydock section, which had been 
entirely neglected for four weeks. It bad been previously 
remarked that the sympathies of the Haydock residents were 
evidently in favourof the strikers,and that there waslikely to be some 
disorder when the service recommenced. On Friday night all 
the four cars were stoned for a considerable distance along tke road, 
and sustained damage. The company’s officials stated that they 
caught one of the strikers in the act of throwing, and that 
he would be proceeded against. The cars running in St. Helens 
borough were, for almost the first time since the strike commenced, 
entirely unmolested. i 


Ramsgate.—On Friday last an electrio car was descending 
a steep hill when apparently the brakes failed to act; the car ran 
with great speed to the bottom, and dashed into a grocer's shop. 
The shop was wrecked, and some of the lady passengers were thrown 
amidst the broken glass and showers of falling jers. A little girl, 
the daughter of the manager of the shop, was removed from under 
the tram with her skull fractured, and the driver of the car received 
head and chest injuries. The conductor was also removed to the 
local surgery with his right cheek and scalp cut very badly. A 
number of other injuries of a less serious character were received by 
passengers. 


Widnes—Runcorn Transporter Bridge.— After the 
formal opening of the bridge on Monday, about 13,000 persons 
were transported across the Mersey in the travelling car. On 
Tuesday morning, about 10 o'clock, the working of the bridge was 
suspended for some hours owing to some adjustment being found 
necessary iu the machinery. 

The whole of the electrical plant was supplied by Messrs. Mather 
and Platt, Ltd.; the motive-power is obtained from two Orossley 
gas engines of 75 в.н.р. each, running on Widnes town gas. There 
are two Mather & Platt 48-kw. dynamos directly coupled to the 
engines, and a battery of 245 Chloride cells. The car is driven by 
со засни enclosed motors, controlled froma cabin on the top 
of the car. i 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—According to advices received by the mail 
delivered in London on Monday, the Federal authorities, after 
giving close attention to the information supplied by Mr. Hesketh, 
as a result of his visits to the United States and Europe, to the 
Conference of Deputy Postmaster-Gsnerals, have decided that the 
automatic telephone is not suited to Australian requirements. The 
Conference regarded the mechanism as too complicated for the sub- 
soriber, and generally adopted a cautious attitude towards it. There 
are limits to the satisfactory use of the condenser method of adapting 
telegraph lines to telephone purposes." This is the verdict of a recent 
conference of departmental electrical experts held in Melbourne; 
but the Postmaster-General expects to find the condenser system 
very useful where the volume of traffic is small, and the distance 
between the points connected is not beyond acertain maximum. For 
very long distance work it has been found that it cannot be relied 
on, а fact that was demonstrated by a breakdown early in the year 
in the attempted linking of Hamilton with Melbourne vid the 
condenser apparatus. 


Canadian Telephones.— According to a correspondent 
of the Morning Post, the principal witness before the Telephone 
Committee of the Dominion Parliament last Friday was Mr. И. L. 
Webb, of London. He declared that Government ownership of 
telephones in Great Britain was proving a failure, while the system 
in use in Glasgow was one-third obsolete. The statements of Mr. 
Webb made a considerable impression on the Committee. 


Empire Cables.—In Friday's Parliamentary Papers, 
Mr. Charles Devlin asked the Postmaster-General whether the 
resolutions adopted by a number of Chambers of Commerce of the 
Empire respecting Empire cables had been brought under his notice ; 
and if he intended submitting, at the Colonial Conference of 1906, 
any scheme or policy with respect to Empire cables. Lord Stanley, 
in reply, said that recent representations on the subject had been 
addressed to him, and he did not feel called upon to submit to the 
Colonial Conference any scheme of the kind suggested.  : 


Kustendji-Constantinople. — SUBMARINE  CABLE.— 
We read in the Times that the German steamer Von Podbielski 
began to lay this cable on the 29th ult. 


Shanghai.—The Standard states, in connection with the 
report that the cable between Chifu and Shanghai had been cut, 
that the cable, though interrupted, has not been cut; asa cable- 
repairing steamer is in the neighbourhood, the service will be 
restored shortly. It is further pointed ont that, as the Ohifu- 
Taingtau cable was interrupted on May 23rd, there is at present no 
cable communication between Chifu and Shanghai. 


Westminster Telegraphs.—The Engineer-in-Chief of 
the General Post Office writes, with reference to the Council's 
notification that it does not acoept responsibility for any lack of 
ventilation in the footway and roadway boxes, that the Department 
recognises that the Council cannot take any such responsibility. 
He suggests that the only means of ventilating boxes without risk 
of explosion are ventilating pillars, drawings of which he will be 
pleased to submit if the Council is prepared to favourably consider 
the question of fixing such pillars in the footways. The Works 
Committee of the Council having discussed the foregoing, 
decided to reply that it does not see its way to entertain any pro- 
posal for the erection of ventilating pillars on the public highways 
of the City. Es 

(Continued on page 902.) 
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THE ELECTRIFICATION OF THE METROPOLITAN DISTRICT RAILWAY. 


THE electrification of the District” — to give it its more 
familiar designation—is now an accomplished fact. For 
some considerable time the vicissitudes of this, London’s 
main artery of railway communication, have been 
prominently before the public, and we do not propose to 
trouble our readers with a lengthy account of them. 

The Metropolitan District Railway undertaking dates back 
to 1868, and its present route mileage, after successive exten- 
sions and inclusive of running powers, amounts to some 
56 miles, 

Of late years it had become increasingly apparent that ite 
traffic-carrying capacity under the old steam conditions had 
reached a practical limit, and this, combined with ventilation 
and overcrowding troubles, rendered the adoption of some 
such system as the present, an absolute necessity. 

In 1897 the company took the first practical step towards 
electrifying ita line, by obtaining the necessary Parlia- 
mentary powers for that purpose, and also for constructing a 
tube line under the present route from Earl's Court to the 
Mansion House. | 

Subsequently, in conjunction with the Metropolitan Rail- 
way Co, who were elso interested in possible electrical 
developments, some 4 mile of route between Earl's Court and 


ing to some 50 million or more passengers per annum, even 
under the new conditions, will be no mean task, and whether 
the essential factors in suburban travelling, of comfort and 
speed, be attained to the extent anticipated or not, the 
electrified District, on account of its easy access and more 
favourable conditions, is sure to be increasingly favoured as 
а means of tranait by the travelling public. 

With the supersession of the only too familiar steam trains, 
electrical trains will be introduced each consisting of seven 
coaches, three motor-coaches and four trailers, the former 
being disposed at the ends and centre of the train. 
Altogether some 60 trains, built to similar designs, are being 
supplied by the Brush Electrical Engineering Co., the 


- Metropolitan Amalgamated Railway Carriage and Wagon 


Co., ара certain Continental makers. 

"The coaches adopted on the District Railway are princi- 
pally constructed of pine and ash, with mahogany framing, 
the whole of the woodwork being rendered non-inflammable by 
a special process. . 

Partitions are provided at the ends of the passenger com- 
partment, formed of }-in. mild-steel plate, a centre openin 
being left for a doorway. 7 

The end motor coaches are provided with а luggage com- 


/ _ [pr 
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Kensington High Street Stations were experimentally 
equipped, with satisfactory resulte. An illustrated descrip- 
tion of this line appeared in the ELECTRICAL REVIEW, 
May 25th, 1900. | 

In 1900 the company obtained further Parliamentary 
powers, and in 1901 the Joint Metropolitan and Metro- 
politan District Railways Joint Committee decided on the 


adoption of the Ganz three-phase system of traction on the 


* Inner Circle" portion of the route. 

With the advent of Mr. Charles T. Yerkes into the 
London railway world, and the evente which led up to the 
discarding of the original scheme for the well-tried direct- 
current system, our readers are familiar ; and it is sufficient 
to state that a uniform direct-current system, including the 
provision of both power and return rails in addition to the 
ordinary track rails, wag adopted by the two companies con- 
cerned. The question of power supply for the working of 
the railway, was solved with the creation of the Underground 
Electric Railways Company of London, Ltd., which, in 
addition to electrically equippmg the District and certain 
tube railways, with which it is associated financially, also 
undertook to erect a large central power station at Lot's 
Road, Chelsea, from which to supply energy, at an agreed 
price, to the several railway companies, whose route mileage 
amounts to some 75 miles. 

The problem of dealing successfully with a traffic amount- 


\ 


partment, and a collapsible cab of neat design is arranged in 
one corner for the motor man; the centre motor coaches are 
similar in design to the trailers, being provided with short 
vestibules, not unlike the arrangement in modern dining 
cars, and the control apparatus can be entirely enclosed 
by means of a door which swings through an angle of 180°, 
and which in ita middle position, where it can be locked, 
divides off a portion of the vestibule for the motorman. 
Views of the control apparatus, open and enclosed, are shown 
in figs. 5 and 6. 

The seating accommodation of the centre motor and the 
trailer coaches is 52 passengers, the end motor coaches 
provided with luggage compartments, seat 48 passengers ; 
the total seating capacity of a seven-coach train, amounting 
to 356 passengers. | 

The coaches have a roomy internal appearance, and are 
both well ventilated and lighted ; the seats are for the most 
part arranged longitudinally with a wide centre gangway, 
and are upholstered in platted cane, with few exceptions. 
The cars will be heated when necessary, by means of Gold 
electric car heaters fixed under the seats. 

It will be seen from our illustrations (figs. 3 and 4) that the 
cars are provided with two end doors in the vestibules, the 
latter, it may be mentioned, replace the end platforms 
familiar to tube travellera, and a centre double door, all 
being of the sliding type, and provided with ball bearings. } 
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It is the intention that cars shall be simultaneously loaded 
from the end, and unloaded from the centre doors. 

The doors are operated by compressed air, supplied frem 

the brake equipment ; the levers for actuating the doors (on 
either side) are fixed on the exterior end panels of the cars, 
and when closed orzopened the doors are automatically locked 
and unlocked. The 
above arrangement 
18 we believe, 
peculiar to the Dis- 
trict Railway, for 
whom it has been 
specially designed. 
. Externally the 
cars are sheathed 
with aluminium and 
painted а bright 
scarlet, a somewhat 
unique departure 
in English railway 
practice, 

The cars are fitted 
with vertical type 
automatic couplers 
and cast-steel buf- 
fers, provided with 
horizontal oorruga- 
tions, the latter serv- 
ing to interlock the 
cars in case of colli- 
sion, and, together 
with the steel bulk- 
heads, tending to 
minimise the risks 
of telescoping. 

Each car is provided with a standard Westinghouse auto- 
matic air-brake equipment, including Ohristensen: motor- 
driven air compressors, and two independent air-brake pipe 
lines run the length of each train. 

The electrical equipment for the whole of the trains] has 
been supplied by the British] Thomson-Houston Co., Ltd.; 
each motor-car being fitted with two 200-H. P. G. E. 69 motors 
and the Sprague-Thomson- Houston multiple unit! train 
control, which includes a series of contactors*fitted under 


Е E ^ 


p” * 4 
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motor complete, together with the gearing and gear-case, is 


: Fig. 2.— INTERIOR oF ELBOTRICAC TRAIN. 


arranged to go directly on the axle. The weight of one 
about 6,100 Ib. 

The multiple unit train control adopted on the 
District coaches does not greatly differ from previous 
equipments, as described in the ELECTRICAL REVIEW, 

December 18th, 
.. 1901, and February 
* 26th, 1904. 

The controller 
provides four rheo- 
static points and 
one running point 
in series, апа 
three  rheostatic 
points and one 
running point in 
parallel, and it is 
interesting to note 
that these trains 
are the first in 
England to use 
the “bridge” 
method of chang- 
ing from series to 
parallel. combina- 
‚ tion of the motors. 

. By this - method 
the change is 
effected without 
interrupting Ње 
current in either 
motor and the 
unpleasant sag 
| in speed, which 
is noticeable when the motor current is interrupted, is 
thus eliminated. “ 

Another new feature is an electrically-operated carbon 
break circuit-breaker, fitted for the protection of the motor 
circuit on each motor-car ; all the circuit-breakers may be 
instantly tripped, by merely closing a tripping switch in 
the cab, and any circuit-breaker may be opened' auto- 
matically through an overload in its motor circuit, without 
affecting:the remaining circuit-breakers in the train. 


i A 
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Fic. 39.—SEvEgN-CoaAcH ELECTRICAL ThRArN, DisTRICT RAILWAY. 


the car, and a master controller installed in the cab for 
operating the contactors, not only on that car, but through- 
out the train, and thus affecting the various electrical com- 
binations of the motors. 

The motors are arranged with a nose suspension, and 
the gear is divided into two halves with a 7-in. bore, 


Magnetic blow-out ribbon type fuses are inserted in all 
the main circuits, and are mounted beneath the car. 
; The control cable ‚consists of 10 different coloured 
separately insulated conductors for convenience in installation, 


and is used for the several multiple circuits between couplers, 


connection boards, master controller and cut-out switch. 
G 
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The controlling apparatus, air compressors and governors 
which are used for the brake apparatus, are supported 


Fig, 4.—CEnTRE Motor Солсн, SHOWING Cowtacrors OPEN TO VIEW. 


beneath the car, between 
the trucks, The main 
Wiring is enclosed in drawn 
steel tubes, and the rheostat 
and contactor leads are 
supported in wooden 
troughs lined with uralite. 
The motor leads are pro- 
tected by flexible metallic 
covers, each length of 
which is brazed into a 
brass plug tapped into the 
motor frame, and the two 
motors also are provided 
with suitable connection 
boxes, in which the motor 
leads are connected to the 


car wiring. 
Each car is lighted with 
some 35 16-C. p. glow 


lamps, energised from a 
lighting cable running 
through the train and 
oonnected to the main 
supply. 

The principal car 
depot and repairing sho 
of the company, whic 
is situated at the side of 
the railway, midway be- 
tween Mill Hill Park and 
Ealing Common Stations, 
is illustrated on page 899. 


Fras. 5 anD 6 —Driyzr's OAB; CONTROL APPARATUS ОРЕХ, AND 


ENOLOSED BY MEANS OP BwixG Door. 


bays, containing in all 11 tracks, each of which will accom- 
modate two seven-coach trains. 


In addition to this, 
accommodation for some 200 cars is 
provided on the sidings. 

The bay farthest from the railway 
contains only two tracks, the remaining 
space being very completel equipped 
as а repairing and erecting shop, where, 
in fact, the whole of the new stock is 
being received in sections and fitted up 
under the direction of Mr. F. D. Ward, 
of the Underground Electric Railways 
Co. to whose initiative many of the 
new constructional features are due. 
The machine shop is well illustrated 
in fig. 10. 

The centre bay, containing five 
tracks, is utilised for repairing motor 
equipments, and is provided with 
two overhead travelling cranes, for 
lifting cars when necessary; the bay 
nearest the railway contains four 
tracks only, and is used for painting, 
Co., this shop being steam-heated 
from a Babcock & Wilcox boiler. 

With the exception of 
those in the painting shop, 
all the tracks are provided 
with examination pite, and 
for the purpose of running 
the cars in the sheds, rigid 
overhead conductors, pro- 
vided with small - four- 
wheel trolleys, are fixed 
over each track; by means 
of flexible cables the trolleys 
can be coupled to the cars 
when it is desired to move 
the latter. Stores, offices, 
and a training school for 
drivers are algo provided. 

The permanent way, 
although it has involved an 
immense amount of con- 
struction work, does not 
call for special description ; 
it is of standard construc- 
tion, with the two-insulated 
conductor rails per track, 
added. The conductor rails 
are ‘T-section, weighing 
100 lb. per yard, made of 
specially low-resistance 
steel and mounted on insu- 
lators, which are in turn 
bolted to thesleepers. The 
positive rail is placed 16 in. 
outside and 3 in. higher 


r 


The buildings are 800 ft. long and 9216 ft. wide, con- 
structed in steel and brickwork, and arranged in three long 


Fias. 7 amp 8.—StanpaBp Ra war Motor лир Contactor, Disrraicr RAILWAY. 


than the running rail, the negative rail being placed in the 
centre of the track and 1} in. above running rail. 
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* Crown” type 
bonds are used on 
the conductor rails, 
and the latter are 
sub-divided by inde- 
pendently-fed iso- 
lated train sections 
at the sub-stations 
and principal junc- 
tions; the latter 
arrangement еп- 
sures that energy 
shall not be cut 
off from two ad- 
jacent main con- 
ductor sections, in 
the event of an 
overload occurring, 
sufficient to operate 
the circuit-breakers. 

Figs. 18 & 19 show 
the arrangement of 
the track-work at 
the complicated 
junctions аё either 
end of Earl's Court 
Station, and are 
interesting as show- 
ing what can be ac- 
complished with a 
power rail system. 

In connection with 
the track, a passing 
reference to the cable 
work is necessary. A 
main cableway, con- 
sisting of 64 earthen- 
ware ducts laid in 
concrete, connects the 
power house with the 
railway at Earl's Court, 
which is approximately 
the nearest point. 
Passing through 
double distributing 
manholes where they 
join the railway, the 
cables which are prac- 
tically all in duplicate, 
are carried on both 
sides of the track, 
either in earthen con- 
duits 


or along the 


9.—Мил, Hitt Park Car DEPOT AND REPAIRING SHOP. 
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tunnel walls in special 
racks, as shown in figs. 
16 and 17, 

It wil be noted 
that as the duplicate 
feeders to any point 
are carried on opposite 
aides of the railway, 
the risk of complete 
breakdown is greatly 
minimised. 

Altogether the cable 
racks on the city side 
of Earl's Court provide 
accommodation for 18 
high-tension feeders 
on either side of the 
route, and the arrange- 
ment of the tunnel 
work generally, includ- 
ing the tunnel signals, 
will be gathered from 
the cross-gection,fig.16. 

Every conductor rail 
in each section is con- 
nected by опе L.T. 
feeder to a sub-sta- 
tion, the feeder ter- 

minal being  at- 

tached to the web 
of the rail by three 
short flexible con- 
necting cables. 

In order to meet 

the conditions im- 

posed by the more 

frequent electric 
train service, the 

Westinghouse elec- 

tro-pneumatic sys- 

tem of automatic 
signalling and power 
interlocking |^ has 
been installed prac- 
tically throughout. 

This system has 
been tested satis- 
factorily on the 
section of line be- 
tween Hanger Lane 
junction and South 

Harrow, a distance 

of five miles, for 

over a year; it 
is, to а certain 
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Fras. 19 AND 13.—ErLmcoTRO-PNEUMATIO SIGNAL AND AUTOMATIG 
Tras STOP. 


extent, novel, having been designed to 

meet the special conditions obtaining 
on the District Railway. The space 

between stations is usually divided into 

two blocks, that is, a “ starting and a 

„ berth ” block, and the signalling is оп 

‘the “normal clear” principle, com- 

pressed air holding the signal clear во 

long as its valve magnet is energised. 

The present mechanical signals are being 
replaced by special arms with Westing- 
house electro-pneumatic signal motors 
fitted close under them, and the ordinary 
counter-weight abolished for one directly on the signal arm, 
as shown in fig. 12. The motors are controlled by small 
pin valves, worked by means of electro-magnets in the 
local signal circuit. Signal cabins are required only at 
each end of a branch, or where there is а cross-over 


Generator 


road; in the latter case they are normally closed, being 


opened only when required. >- 

An automatic stop, fig. 18, prevents trains from over- 
running home signals. This consists of an iron arm between 
the track rails, actuated by a compressed-air motor acting in 
unison with the adjoining signal motor. When the signal 
goes to “ danger, this arm is elevated to a position in which 
it engages with a cock on the air-brake system of the train, 
through which the brakes are applied antomatically. 

The operation of the signal system is as follows :— One of the 
track rails is electrically continuous through the whole length 
of the track, and constitutes the positive conductor, feeding 
the individual track sections. The other rail is cut up into 
block sections by means of special insulated rail joints; all 
uninsulated rail jointe being bonded. An insulated nega- 
tive main runs the entire length of the system, and is 
connected to each section of the sectionalised track rail, at a 
point near the latter end of the block, 7.e., the end at which 
the train leaves, the potential difference being approximately 
65 volts between the continuous—positive—rail and the 
insulated negative main. 

Resistances are interposed in the connections between the 
negative main and the sectioned rail which reduce the 
potential difference between these rails to, in the present 
instance, from 3 to 6 volts, according to the length of the 
block and various local conditions. 

In a block unoccupied by a train, current will flow along 
the continuous rail, and through the two relays, one at each 


end of the block, and ballast all in parallel, to the sectioned 
rail. From this it returns through a relatively large resist- 
ance to the negative main. 

When a train enters the block, the relays are obviously 
shunted, with the result that the signal is allowed to go to 
danger. 

The * track battery” resistances connected between the 
negative main and the sections of the sectionalised rail, 
prevent the generator from being short-circuited when the 
track circuit is shunted by the axles of the train ; in fact, 
the shunting of the track cute out only a small percentage 
of the total resistance of the circuit. 

Fig. 14 is a diagram of the relay and signal magnet 
circuits for a single block. The track coils of the relays are 
permanently connected across the rails at that end of the 
block at which the relay is placed. Between the pole-pieces 
a polarised armature is suspended from a pivot, This 
armature bears a winding of considerable resistance, and is 
connected between the positive rail and the negative main 
through a contact—operated by the track coil armature— 
which is closed when the track coils are energised. To the 
polarised armature is rigidly connected, an arm which actuates 
a contact, the function of which is to open or close the local 
circuit controlling the signal motors. The operation of the 
relays is then as follows:—When a difference of potential 


exists in the normal direction between the rails—4$.e., when 


there is no train on the block—the relay track coils are 
excited and draw up the armature which closés the circuit 
through the polarised armature. The polarised armature is 
then attracted to one of the poles of the relay, and, swinging 
over, closes the contact in the local signal circuit. : 

The two relays in each block, operate normally in a pre- 


NEGATIVE MAIN 
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both to be energised 


Vol. 56. No. 1,436, Јони 2, 1905.] 


THE ELECTRICAL REVIEW. 901 


cisely similar manner, each working a contact in the local 
signal circuit. These contacts being in series, unless they 
are both closed, no.current can flow through the signal 
magnet, and the signal will, therefore, remain at “danger ” 
by gravity. 

The position of the apparatus when the block is empty, 
may be summarised as follows :—Both relays energised, the 
local signal circuit closed, and the electro-magnetic valve 
operating the pneumatic signal motor consequently open, 
admitting com air to the motor, which holds the 
signal arm off.” Ав soon as a train enters the block, the 
relays are short-circuited by the car axles and thereby 
de-energised, permitting their armatures to drop, and thus 
breaking the circuit through the polarised armature coils. 
The polarised armatures then swing back from their position 
in contact with one of the track-coil pole-pieces, and in 
doing so break the signal circuit at two points in series. 
The electro-magnet - : 
operating the admis- 
sion and exhaust 
valves of the pneu- 
matic signal motor 
is de-energised, and 
the exhaust is 
opened, permitting 
the signal to return to 
* danger" by gravity. 

Experience has 
shown that the 
greatest obstacle to 
the success of auto- 
matic signalling, on 
electric railways in 
particular, is the 
liability of the relays 
being operated by 
extraneous currents; 
but in this system, 
while it is possible to 
energise either one or 
both relays while the 
train is in the block, 
these latter are so in- 
terconnected that it is 
not possible for them 


in the normal direc- 
tion at the same time 
by such currents. 

The signal appara- 
tus was manufactured 
at the London works 
of the Westinghouse 
Brake Co., and sup- 
plied direct- to the 
Underground Elec- 
tric Railways Co. of 
London, Ltd., who 
installed the appara- 
tus themselves. 

The power for the 
operation of the sig- 
nal and interlocking 
systems is supplied from the various sub-stations on tbe line, 
where signal motor-generator, sets supplying energy at 70 
volts pressure to the positive signal conductor and motor- 
driven Christensen air-compressor equipments are installed. 
The latter deliver air at 80 lb. pressure to a pipe line 
extending the entire length of the railway, tappings being 
taken off where required. 

The above plant will be illustrated in connection with the 
sub-station equipment. | 

In order to bring all sections of the railway into line with 
the improved conditions expected under electrical operation, 
extensive improvements have been carried out in connection 
with the passenger stations, in which for the most part 
concrete and ironwork have substituted the old wooden 
platforms and stairs; the platforms also have been 
lengthened where necessary. 

" The tunnels and stations generally, presumably after 
having received a “spring cleaning," will be lighted by 


incandescent lamps supplied from three-phase 220-volt light- 
ing mains, the latter being energised from lighting trans- 
formers in the sub-stations, fed directly from the н.т. bus- 
bars, and thus independent of the traction circuits. 

Arc lamps will be installed in the platforms and booking 
halls, fed in series from the traction circuits. 

An independent telephone system is being installed on the 
District Railway, the scheme including connections to the 
various passenger and sub-stations, signal cabins, offices and 
the power station, with a main exchange containing a 300- 
line board, and distributing frame at the Earl's Court station. 

Additional features of the new regime will be an electrically- 
controlled time system with clocks regulated from a master 
clock situated at the main power station, the clocks being 
arranged in groups of 20 on circuits energised from the signal 
motor-generators; alsoa magazine train describer which also 
is being installed in connection with the signal system. The 


Fias. 18 AND 19.—Hast AND West Junctions, EARL'S CouRT BTATION, SHOWING ARRANGEMENT OF TRACK. 


latter provides for the automatic display in their correct 


sequence of a series of illuminated train descriptions on the 
station platforms. 

Three such signs of consecutive arriving trains will be 
indicated on the instrument, and the departing train cancels 
its own description. 

It will be gathered from the foregoing that the work 
involved in connection with the railway proper and its 
accompanying rolling stock has presented no mean task to 
the engineers engaged upon it. In connection with the 
permanent way, cable and station work in particular, the 
majority of the work has, of necessity, been carried out 
during the brief early morning hours, when the normal 
traffic was suspended. 

In subsequent issues we shall describe and illustrate the 


Lots Road power station and typical sub-stations utilised 


in connection with the power supply to the railway. 
(To be continued.) 
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TELEGRAPH AND TELEPHONE NOTES. 


(Concluded rom page 895.) 


The Indo-European Telegraph Co,— Among the 
questions which appeared in the Parliamentary papers of Friday, 
was one by Bir Edward Sassoon, asking the Postmaster General 
whether, having regard to the recommendation made in the first 
report of Lord Bslfours Inter-Departmental Committee on cable 
communications concerning the Joint-Purse Agreement relating to 
the transmission of telegrams to and from India, any arrangement 
had been concluded between His Majesty’s Government and the 
Indo-European Telegraph Co. in connection with the recent renewal 
of the leasing of land wires in this country and submarine cable 
wires between Lowestoft and the German coast; whether the terms 
of such agreement, if any, would be furnished to this House; and 
what effect such arrangement would bave in the direction of 
terminating or modifying the period of duration of the Joint-Purse 
Agreement. ` 

Lord Stanley, in reply, said that the negotiations recommended 
by Lord Balfour's Committee proved to be complicated and difficult, 
and it was not found practicable to effect the termination of the 
Joint-Purse Agreement in the manner proposed ; but, in connection 
with the renewal of the lease of wires to the Indo-European Co., 
steps were taken to provide, as far as possible, that obstacles should 
not be placed in the way of reasonable reductions of tariff in the 
future. That was the main ground on which Lord Balfour's Oom- 
mittee desired to terminate the Joint-Purse Agreement. 


Submarine Signalling.—According to the Daily 
Telegraph, Atlantic liners are now being equipped with special 
apparatus for receiving sound signals tranamitted through the 
water from submarine bells. Microphones fixed in tanks on the 
port and starboard sides of the ship receive the signals and transmit 
them to telephones on the bridge. The light-ships on the American 
coast are being fitted with bells, which sound at regular intervals 
according to a numerical code, whereby the position of each bell 
is indicated to approaching vessels many miles away. 


Telegraphic Interruptions and Repairs :— 


CABLES, INTERRUPTED, REPAIRED. 
Trinidad-Demerara (No. 1) eo ee ee ee Aug. 26, 1901 .. eo 
Trinidad-Demerara (No. .. oo #6 .. May 11, 1905 Мау 26 
Be. Lucia-Martunique .. ee ee T e» May 7, 1009 .. m 
Dominica-Martipique .. ee eo ' ee ee May 7. 1903 өе eo 
Oayenne-Pinheiro 9» ee ee ee ee AU, 1908 .. ee 


OF oe ee ео 
Viadivostok-N ee ee 
Closed Port Arthur-Ch U ee ee oo ee M 


Jamaica-Colon .. T А T Jan. 5, ec 
Bathorst-Bissao .. T NS à April 22, 1905 oe 
Cape Haite-Mole 8t. Nicholas April 28, 1905 May 23 
Вап Domingo- Curacao. Рея .. Мау 5, 1905 „ es 
Dakar-Conakry .. oe ss és May 11, 1905 А 
Paramaribo-Cayenne .. ee oe May 25, 1905 
Lanna. 

Puerto-Barriog .. bn . . July 98,1902 .. ee 
Kertch-Soutehoum ee өө ee ee Bept. 27, 1904 .. ee 


The Telephone Agreement.—A correspondent writes :— 
"Leeds has offered little objection, so far, to the terms of the 
agreement between the Postmaster-General and the National 
Telephone Co. In Hall, however, where there is a municipal 
telephone service, it is argued that the new agreement will take 
away the right of competition, and raise a bigger monopoly than 
ever. It is stated that Hull is saving about £10,000 a year 
through having a competitive service, and that Leeds is paying 
aboat twice as much as the shipping centre. Mr. Herbert Brown, 
Chairman of the Parliamentary Committee of the Leeds Corpora- 
tion, and the town clerk (Mr. Fox) attended a conference of 
municipalities in London last week, at which the new agreement 
was discussed.” 


Wireless Telegraphy.—The Ounard liner Campania 


recently reported that she had been in continuous wireless com- 
munication with land throughout her entire voyage from Liverpool 
to New York. In mid-ocean she had simultaneous communication 
with America and Europe. 

Reuter states that the Postmaster-General, the Minister for 
Defence and Vice-Admiral Sir Arthur Fanshawe, Commander-in- 
Chief of the Australian station, are considering a far-reaching 
scheme for installing a wireless telegraph system connecting Aus- 
tralia, New Zealand, and the outlying islands. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgiam.—June 23rd. Tenders for an installation of 
electric lighting in the Posts and Marine Department in the Rue 
Ducale, Brussels. Particalars for 1 fr. from, and tenders are to be 
sent to, La Direction Generale des Ponts et Chausséss, 38 Rue de 
Louvain, Brussels, 


— 


Bracebridge Asylum.— June 7th. Fire alarms, tele- 


phones, bells, and tell-tale clocks, for this Asylum. Bee “Oficial 
Notices” May 19th. : 


Bradford.—June 5th. The Corporation invites tenders 
for an installation of electric lighting at the School of Art, Great 


снна Road. City Architect, Whitaker Buildings, Brewery 
tree 


Brecon and Radnor Asylum.—June 7th. Wiring 
and motors for the new farm buildings, aleo fire alarm installation 
at the Asylum. Bee “ Official Notices” May 19th. 


Darlington.—June 19th. Switchboard extension and 
booster for the Corporation. Вее “Official Notices " to-day. 


Eastbourne.—June 9th. Concentric cable for the 
Corporation. See “ Official Notices May 26th. | 


Edinburgh.—June 5th. Cables for Electricity Supply 
Department for one year. Bee “Official Notices” May 26th. 


Edinburgh.—June 6th. Steam and exhaust pipe-work 


for the McDonald Road electricity station. Bee “ Official Notices” 
May 19th. 


Gravesend.—June 14th. The Education Committee 
invites tenders for the electric lighting of Ohurch Street Council 


Schools. Specification on application to Mr. О. Е. Molnnes, 
Electricity Works, Gravesend. 


Grays Thurrock.—June 17th. Storage battery, feed 


pump, switchboard and economiser extensions, for the U. D. C. 
Bee "Official Notices” to-day. 


Manchester.—June 9th. The Electricity Committee 
invites tenders for the supply of the following stores, &o., for one 
year. Particulars and forms of tender from Mr. F. E. Hughes, 


Secretary, Electricity Department, Town Hall, Manchester, not 
after to-day. 


Manchester.—June 14th. I. r. cables; amp.-hour and 
watt-hour meters; box compound. See “ Official Notices to-day. 


Melbourne,—July 14th. Arc lampe, poles, brackets, 


&c., for street lighting for the Council Вее Official Notices " 
May 12th. f 


Ossett, —J une 14th. High-speed engines, dynamos, 
booster and balancers, battery, switchboard, crane and cables. See 
“ Official Notices” May 26th. 


Partick.—June 6th. Water-tube boiler, switchboard 


extensions, coal conveyor, bunkers, feeder cable, ёс. See ' Official 
Notices" May 19th. 


Spain.—June 5th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until June 5th for the 
supply of 50 tons of galvanised iron telegraph wire 4 mm. dia., and 
5 tons of bronsa wire 3 mm. dia. Particulars may be obtained 
from, and tenders are to be sent to, La Direocion General de 
Correos y Telegrafos, Carretas 10, Madrid. | 


Swansea.—June 5th. Two motor-alternators for the 
Oorporation. Bee Official Notioes May 19th. | 


Switzerland.—June 9th. The municipal authorities of 
Lugano are inviting tenders for the construction of an underground 
derivation canal 7,100 metres long from the River Vernasca, and for 
the establishment of a water-driven generating station at Zordola 
(Tenero). Particulars may be obtained from, and tenders are to be 
sent to, l'Hotel de Ville, Lugano. 


Todmorden.—June 8th. Pipework fot the electricity 
works. See “Official Notices” May 26tb. 


Whitchurch Asylum.—June 14th. Electric lighting 
installation for the Asylum Visiting Committee of the Cardiff 
Oorporation. See Official Notices” to-day. : 


OLOSED. 


Brighton.—The Lighting Committee of the Т.О. recom- 
mended the acceptance of the tender of the British Westinghouse 
Electric & Manufacturing Co., Ltd., for additional switobgear for 
connecting up spare cables between the Southwick power house and 
North Road, at £690, and for isolating switches to all 


Pap". and accessories at the Southwick generating station, at 
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Batley.—The Т.О. has accepted the tender of Messrs. 
Dick, Kerr & Co., Ltd., for the laying of the tramlines in Bradford 
Road, and that of the Western Eleotric Co., Ltd., for the supply 
of feeder cables. | 8" 


Birmingham.—The Tramways Committee has accepted 
the following tenders in connection with the reconstruction and 
electrification of the lines of the City of Birmingham Tramways 
Сә. :— 

Messra. Bolckow, Vaughan & Co., Ltd., 1,650 tons of tram rails апа fishplates 
£5 10s per ton. 

Hadfield’s Steel ites? AE Ltd., special rails, &c., £1,709. 

Messrs. Dick, Kerr & „ Ltd., reconstruction of permanent way, £42,262, 
and 200 tramcars, including spare parts and contingencies, £110,412. 


Gloucester.—The Education Committee has accepted 
the tender of Messrs. Woodward & Оо., Ltd., of Gloucester, for 
installing the electric light at Calton Road Schools, at £265. 


Glasgow.—The British Electric Plant Oo., Alloa, have 
- received the contract from the Governors of the Glasgow Technical 
College for an electrical hoist, at a cost of £331 10s. 

The offer by Messrs. Marshall, Fleming & Jack, Motherwell, to 
provide a 9-ton travelling crane for the dynamo room of the 
Glasgow Technical College, at £88, has been accepted. 

The Tramways Committee have accepted the following offers for 
stores for the current year :— : 

Chilled paving and brake blocks and car wheels, The National Rail and 
Tramway Appliances Co., and Miller & Co., Ltd. 

Cables, W. T. Glover & Co., Ltd. | 

Rubber and asbestos goods, George McLellan & Co., and J. Т. Goudie & Co, 

Axles and steel wheels, Hadfleld's Bteel Foundry Co., Ltd., and John 


Baker & Co. | 
Fifty wheels with cast-iron centres for trials, Messrs. Hurst, Nelson & Co., Ltd. 
Steel tires, Glasgow Railway Engineering Co. 
Carbon brushes, Le Carbone, Ltd. 


Hammersmith,—The Electricity Committee has accepted 
the tender of Messrs. Bennis & Co., at £747, for a coal elevator 
for the generating station, also.the tender of Mr. John Smith for a 
9-ton derrick crane. 


London.—The London County Council has had under 
consideration the undernoted tenders for the supply of 750,000 
stoneware ducts for the accommodation of the cables in connection 
with the reconstruction of the tramways. The accepted tenders 
were announced in our last issue. The following is a full list:— 


Amount of tender 
Rate per (for 750,000 ducte, Delivery 


including full 
1,000 ducts. contingencies per week. 
provision). 

G. Skey & Co., Ltd., London . £1119 6 £9,481 5 0 5,000 
Stanley Bros., Ltd., Nuneaton .. .. 1800 10,260 0 0 10,000 
The Stourbridge Glazed Brick and 1410 0 8,791 18 4 4,000 

Fireclay Co., Ltd., Dudley (for = ducts 

only 

Jobn Knowles & Co., London .. .. 1411 8 11,487 10 0 6,000 
H. R. Mansfield, короо ш. x 1411 8 11,487 10 0 6,000 
Hose Tu b & Co.; 9 y- е-:8 

Zouch. 5 a 8 de 411 8 11,487 10 0 5,000 
Thomas Wragge & Son, „ Sw - 

cote, Derbyshire m T i 411 8 11,487 10 0 60,000 
Button & Co., Ashby-de-la-Zouch .. 16 10 0 12,875 0 0 5,000 
Ingham's Firebrick Co., Dewsbury . 16 18 0 12,967 10 0 10,000 
James F. Cummings & Co., London .. 1618 6 18,198 15 0 75,000 
Naylor Bros., Huddersfield ds .. 9100 16,250 0 0 7,509 
J. J. Lee, Crumpsall, Manchester .. 94 0 0 18,500 0 0 10,000 


The contract is being divided between Mesers. Skey and Stanley 
Bros., the former to supply 500,000 ducts for £6,287 104, and the 
latter to deliver 250,000 ducts for £3,450. 

The L.O.C. also received tenders for the supply and maintenance 
for ten years, of a battery of accumulators for the Greenwich power 
station, and for three 10-ton overhead travelling hand-cranes for 
sub-stations at Streatham, Battersea and Wandsworth. The tenders 


are as follows :— 
BATTERY FOR GREENWICH STATION. 


Price Ten years’ 
maintenance. 

. Tudor Accumulator Co. (recommended) . 41,815 12 £1,120 0 
British Accumulator Co. m ec ee 1,947 10 1,:00 0 
Electrical Power Storage Co. .. > is . 2405 18 900 0 
D.P. Battery Co. ee ee ee es ee ee 2,178 0 1,800 0 
Chloride Electrical e Co. * “> eo 2,197 0 1,170 O 
Accumulator Industries, Ltd. .. ВЯ ә . 3,871 2 1,015 0 
A. B. P. Accumulator Co. vx as T „ 2,755 11 2,000 0 
Hart Accumulator Co. .. ae ee - .. 98,447 6 2,828 10 


OVERHEAD TRAVELLING CRANES, 


Herbert, Morris & Bastert, Ltd... .. ee ee ка 
Jessop & Appleby Bros. (Leicester and London), Ltd.. 6207 
James Gibb & Co., Ltd. we «s vx sa 
Carrick & Ritchie, Edinburgh (recommended)... ee 678 
James Carrick & Sons, Ltd. M M ee ве 
(alternative) .. oe .. 161 


ve 90 

J. Smith (Keighley), Ltd. E e vs Sis 
Holt & Willett, Cradley Heath n.. „ "Db 
Rodgers & Kaye, Bradíord.. а ә es vs ee 140 
John Hitchen & Son, Ltd... ae ics ve En . 760 

уз s (alternative) .. MA . 775 
С. ала А. Musker (1901), Ltd. LE ee ees ee ee 810 
Tangyes, Ltd., Birmingham - oe sas ае . 8 
Ransomes & Rapier, Ltd. és és ө ss . 909 
ише врезсес Со. ө s» ss ee “is ө» з 

с 7 e ee ee ee ee ee ee ee 

John M. Henderson & Co. ., 808 ee 85 А ee 980 
Joseph Booth & Bros., Ltd. oe ee .. as ee 990 


Thomas Larmuth & Co " ae ae ee 1,025 
Leeds Engineering and Hydraulic Co... РХ s .. 1,085 
Thomas Smith & Sons ee ee @e ee ee ee 1,128 
Flavell & Churchill ee oe ее ee oe eo ee 1,150 
Steel Rope Pulley Block Co., Ltd. ee ee ee ee 1,192 
Rawlinsons, Ltd. А : 1,296 


Parsons, Brierley Hill, Ltd. Е P b НЯ 1,975 
heldon Со. Ltd. ee ee ee ee ee 1,290 
Dougill’s Engineering, Lt e. 1,710 


Butters Bros. & Co. ee ee a ** ee ee 
*Not to specification. 


London.—Mesers. A. W. Penrose & Co. have obtained 
the entire contract from Messrs, A. W. Gamage & Oo., Ltd., for the 
five electric lifts required in their new and old premises. 


Portsmouth.—The E.L. Committee has accepted the 
tender of Messrs. Arrol & Co. for a steel shaft, 200 ft. high, at the 
E.L. Works, at £1,511. 


Rochdale.—The Т.С. has accepted the tender of Siemens 
Electric Appliances, Ltd., for the installation of fire alarm boxes. 


Spain.—No more favourable tenders than those of the 
Madrid Eastern Tramways Co. and the Compania E!éstrica 
Madrilena de Traccion for the electric tramway concessions in 
Madrid having been received, the concessions have been granted to 
these companies. 


Walthamstow.—The U.D.C. has accepted the following 
tenders in connection with the tramways ufidertaking :— 
MACHINERY For Can Deport, 


Hobdell, ay & Co., Ltd. es ee Ф е ee ee ee £167 
Pfeil & Co. ee ee ee ee ee ee ee ee 
Herbert, Morris & Bastert, Ltd. .. os ee ко .. 156 
Buck & Hickman, Ltd. ee ee ee ae ee ГИ] 
Geo. Hatch, Ltd. en ee ee ee . е» еэ 

Toots кок RepaininG Внорв.—Мїт. R. F. Coulston. 

Sanp-Dryinu Apraratus.--Mr, E. Robinson, £110. 

ENGINE Oir, ANNUAL BSvPPLY.—Messr8, Bentley & Co. 


Woolwich.—The Guardians have accepted the tender of 
Messrs. Clements, Booker & Co., of Westminster, at £747 154, for 
the electric lighting at the Union Infirmary, Nurses Home, &:. 


FORTHCOMING EVENTS. 


To-day's Arran At 10.90 a.m. Institution of Mining Engineers, Meet- 
ing at Burlington House. 


+ 


Monday, June 5th.— At 7.90 p.m. Society of Engineers. R.U. Service Institu- 
tion. “The Improvement of London Traffic,” by Mr. Charles 8. 
Meik and Mr. W. Beer. 

Thursday, June 8th. At 5 p m. Royal Institution. Prof. J. A. Fleming on 
" Electro-magnetic Waves." (Tyndall Lectures.) No. III. 

Friday, June 9th.—_ At 9 p.m. Royal Institution. Sir Wm. H. White on “Sub. 
marine Navigation." 


/ 
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| Tun following orders have been issued for next week: 


Monday, June öth.— A" Company. Technical Instruction, 7 p.m. Tourna- 
ment Party Required at Agricultural Hall for Final Display. 

Tuesday, June 6th.—'" B" Company. Technical Instruction, 8 p.m. Tourna- 
ment Party Required at Agricultural Hall for Final Display. 

Wednesday, June 7th.—No Adjutant's Drill, Tournament Party Required at 
Agricultura] Hall for Final пира 

тапа; June 8th.—Recruits and Non-efficients for Weymouth Camp Parade 
at Waterloo Station, 12 noon. “О” Company. Technical Instruction, 
8p.m. Tournament Party Required at Agricultural Hall for Final Display 
and Massed Bands. | 

Friday, June 9th.—' D" Company. "Technical Instruction, at 7 p.m. 

Saturday, June 10th.—Efficients for Weymouth Camp Parade at Waterloo 
Station, 12 noon. 

WII IRI С, DuMBLE, Captain. 
Fot O. O. E. E. R. E. (V.) 


LIMITS OF STANDARDISATION ON 
TRACTION SYSTEMS. 


[COMMUNICATED.] ~- 


— — 


THE advantages of standardising the apparatus of an 
electrically- equipped tramway or railway are too obvious 
to require demonstration. We may, however, point, 
out the limits which govern this process. The systems 
which are at present in use are: — The direct- current 550- 
volt system for short routes; the same system provided 
with rotary conversion for longer tracks; the three-phase 
induction motor system; the single-phase commutator motor, 
now being commercially developed on the Continent and in 
America, and the high pressure three-wire direct- current 
system as adopted on the City and South London Railway. 
Each system appears to have its own field of usefulness, and it 
would be absurd to recommend the employment of any 
one type for all lines, to the exclusion of others. For 
example, the characteristic requirements for tramway service 
in towns are high schedule speed and frequent stops, calling 
for greater acceleration at good efficiency, and ability of 
the motor to sustain successive overloads without undue rise 
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of temperature or commutating difficulties. Absence of 
complication in the circuit arrangements, and of high 
pressures, are also indispensable where the density of street 
population is great. On tbe other hand, long-distance non- 
stop services require the efficient transmission of sufficient 
power to operate heavy cars at high speeds, and very possibly 
the overcoming of much more severe and continuous gradients 
than are found in an ordinary town area. With com- 
paratively few stops the heating losses in acceleration are a 
minimum, and the type of motor giving the maximum 
efficiency during free running is to beemployed. The direct- 
current motor with series-parallel or regenerative control 
appears to have proved itself the best for urban traffic, but 
on its application to longer distances, the cost of sub-station 
equipment opens up a field of competition for the alternating- 
current single-phase motor, though hampered in weight and 
expense by its step-down transformer. The latter type of 
motor owing to its drooping characteristic on over- 
loads, develops internal heat losses much in excess of those 
of a direct-current motor of equal capacity during the 
process of acceleration, and increased weight and 
bulk of rolling stock are, therefore, entailed for 
short-run equipments. For normal loads, Lowever, the 
alternating-current motor gives excellent efficiency, and this 
tends to give good running economy on long-distance lines 
with a reduction in the first cost over direct-current equip- 
ment. The three-phase induction motor does not yet appear 
to have found its sphere of usefulness in tramway work, but 
with the advent of the application of electricity to railway 
systems, ite value would appear to lie in its application to 
freight haulage over constant gradients, as high terminal 
pressures can be applied and high constant-load efficiencies 
obtained. The three-wire direct-current system offers pre- 
cisely the same relief to direct-current transmission, as it has 
already done in lighting by economically extending the area 
of supply. Hence it appears that no one of the systems indi- 
cated above is sufficiently flexible to meet every condition of 
service and gradient existing in an extended tramway system, 
and it is futile to argue over the supersession of any 
one type of motor, such as the direct-current apparatus, by 
another, such as the alternate-current type. Possibly when 
the drawbacks of the low-voltage commutator, moderate 


efficiency, pulsating torque and rather poor performance at 


low speeds pertaining to the alternating-current motor are 
more completely overcome, it will prove a very formidable 
rival to the direct-current motor, but the best efficiency of a 
large system will probably be obtained by sectiónalising it 
according to physical and economic characteristics, and 
applying to each division the type of motor more particularly 
adapted for the conditions of operation in that division. 


— eee 


NOTES. 


Erratum.—Optical Convention: In our reference to 
the exhibit by the Oambridge Scientifis Instrument Co. of a 
galvanometer designed by Prof. W. Einthoven, the word spring 
should read string. | 


Institution Notes.—INsTrTUTION OF ELECTRICAL ENGI- 
NEEBS.—The annual general meeting of the Institution was held on 
Friday last at Westminster, The report of the Council for the 
session 1904-5 showed that tbe total membership had increased 
from 5,410 to 5,677. The Council has awarded Salomons Scholar- 
ships of value £50 each to Mr. A. E. Clayton, of King’s College; 
Mr. E. A. F. Goodfellow, of the Central Technical; College; and 
Мг. F. C. Prentice, of University College. David Hughes” 
Scholarships of £50 each have been awarded to Mesers. E. A. 
Biedermann and J. B. Sparks, both of Finsbury Technical College. 
The Institution premium (£25) has been awarded to Mr. E. H. Rayner 
for his paper "Oa the Effect of Heat on the Electrical and 
Mechanical Properties of Dielectrics,” and On the Temperature 
Distribution in the Interior of Field Сой,” The Paris Electrical 
Exhibition Premium, value £10, has been awarded to Prof. H 8. 
Hele-Shaw, F.R.S., Dr. A. Hay and P. H. Powell, for their paper, 
" Hydrodynawical and Electro-magnetic Investigations regarding 
the Magnetic Flux Distribution in Toothed Core Armatures "; the 
Fahie Premium, value £10, to Mr. D. Murray, for his paper Type 
Betting by Telegraph.“ Three Extra Premiums, value £10 each, 
as follows:—One to Mr. R. Goldschmidt, for his paper. Tem- 
perature Curves and the Rating of Electrical Machinery "; one to 
Mr. Miles Walker (Manchester Local Bection), for his paper, " Com- 
pensated Alternate Current Generators"; and one to Messrs, D. K. 
Morris and J. К. Catterson-Bmith (Birmingham Local Section), for 
their paper on Some Uses of the Oscillograph." One extra premium, 
value 65, lis lawarded to Messrs. J. B. Henderson and J. S. Nicholson 


(Glasgow Local Section) for their paper, Armature Reaction in 
Armatures; an original communication premium, value £10, to 
Mr. A. B. Field for his communication on The Dissymmetry of a 
Three-Phase Bystem";'and an original communication premium, 
value £5, to Mr. T. Baker for his communication, “ The Magnetic 
Properties of Some Alloys of Iron and Bilicon." 

The Students' Premiums are as follows :— 

The First Students’ Premium, value £8, to Mesars. E. A. Bieder- 
mann and J. B. Sparks, for their paper on E. M. F. Wave Forms." 
The Second Students' Preminum, value £5, to Mr. J. W. Anson, for 
his paper, The Present Electrical Equipment of the London 
County Council Tramways.” The Third Students' Premium, value 
£5, to Mr. A. C. Anderson, f^r his paper on “The Applications of 
Electricity in Mines." An Extra Premium, value £4, to Mr. A. E. 
Jepson, for his paper on * Electric Heating." An Extra Premium, 
value £3, to Mr. R. F. Chaffer, for his paper on The Equipment 
of a Modern Generating Station, with Special Reference to the 
Chelsea Station of the Underground Railways.” 

Among the numerous matters mentioned in the report is the state- 
ment that in future no candidate will be elected or transferred to 
the class of Asscciates who may bs eligible for election or transfer 
to the class of Members, Associate Members, or Students. Students 
or candidates professionally engaged as electrical engineers can 
therefore no longer join the class of Associates, which is reserved for 
persons who are во associated with the application of electricity 
that tbe Council consider their admission as Associates would 
conduce to the interests of the Institution. 

The report of the Students’ Section showed that a large number 
of papers had been read and discussed, and many works visited. 
From May Ist to 6tb, 1905, a party of the students visited the 
Leeds district, and saw the following works:— 

Bruch Electrical Engineering Co., Loughborough. 
Leeds Copper Works, Ltd. 
Messrs. Greenwood & Batley. 
Messrs. J. and H. MoLaren. 
Yorkshire Electrio Power Co. 
Messrs. John Fowler and Sons. 
Messrs. Graham Morton & Co. 
Farnley Iron Co. 
Pbhcenix Dynamo Manufacturing Co. 
Bradford Tramways. 
© Leeds Corporation Electric Lighting and Tramway stations. 

Ruesy ExncınmEBING Soomry.—This Society paid a vieit of 
inspection to the generating station of the London Underground 
Electric Railways Co., at Lot's Road, Chelsea, on Saturday, 20th ult. ; 
75 of the members availed themselyes of the opportunity granted 
through the courtesy of Mr. J. Б. Obapman, general manager. The 
whole of tbe station was thrown opeu for inspection, and the 
members of the party were allowed access to all parte of the instal- 
lation, with the single exception of the switchboard, which was 
closed, due to the fact that it was in operation 

RoNTGEN Sociery.—A paper was read by Dr. W. Deane Butcher 
last evening on The Röntgen Congress in Berlin.“ И 

AMxERICOAN Восюттп оғ  MEonHaNIOAL  EÉxGrINEEBS. — Th 
Society holds its meeting at Scranton, Ps., next week, opening on 
June 6th, апа closing on June 9th. Among the papers that a 
in the programme, a copy of which has reached us, are the follow- 
ing:—'' Smoke and its Abatement,” by Charles A. Benjamin; Oan 
a Steam Turbine'be started in an emergency quicker than a Recip- 
rocating Engine of the same power?” by A. 8. Mann; ''Perform- 
ance of а Superheater,” and Note on Efficiency of Steam-gene- 
rating Apparatus,” by A. Bement. _ 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN BCOTLAND.— 
At the meeting last week the Board of Trade regulations for certified 
marine engineers were discussed. Prof. Jamieson submitted a 
acheme for the training of a marine engineer, which included, inter 
alia, a course of theoretical instruction at evening classes in elec- 
tricity and eleotrical engineering. | 


Electrical Engineers (R. E.) Vols.— On Saturday last an 
" At Home” was held by "D" Oompany at Headquarters, when an 
exhibition of Corps work in running their oil tengine sets for 
lighting, &c., took place. An entertainment followed, and a very 
enjoyable time was spent by members and their numerous friends. 


Widnes—Runcern Transporter Bridge.—On Monday 
Sir John Brunner, M.P., opened this transporter bridge across the 
Mersey. He unlocked the ibridge, and a party of the guests were 
subsequently taken across the river in the car. 


Electric Shock Fatality.— A bricklayer's labourer 
named Fenwick, employed by the North-Eastern Railway, was 
killed by touching a charged wire at the Gateshead-on-Tyne Rail- 
way shops on 26th ult. The inquest was held on 29th alt., and 
from the evidence it appeared that Fenwick was told to sweep the 
walls of the boiler house. The deceased took a ladder, and had 
just mounted it, when a shout was heard, and he was seen to bave 
one of the electric wires grasped in his hands. He was standing 
on an electric crane, and the wire of which he had hold was one 
which conveyed current to the crane. The engineer, Matthew 
Waller, declared he had shut off the current before he left in the 
afternoon. It was thought that possibly the man had seized the 
wire to prevent himself falling.—Dr. Robinson said death was 
due to an electric shock, and a verdict of “ Accidental Death” was 
returned. 


London Southern Tramways Bill Rejected.—On 
Wednesday, without finishing the promoters’ case, tho Committee 
rejected this Bill. 


King’s College Annual Dinner.— The forty-fifth annual 
dinner of King's College, London, is to be held at the Hotel Cecil 
on Monday, June 26th, with Colonel Richard H. Jelf, C.M.G., in the 
chair. : 
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The Decomposition of Calcium Cyanamide.— Before 
the nitrogen contained in calcium cyanamide can be absorbed by 
plants, it is converted into ammonia by the action of bacteria. In 
& recent investigation Lóbnis bas ascertained that the conversion is 
similar to that which causes urea to change into ammonis, but 
slower. When the conditions are favourable, however, the calcium 
cyanamide decomposes at fair speed and completely, the by-product 
being calcium carbonate. Out of nine different kinds of bacteria 
studied, eight are capable of producing more or less ammonia from 
the cyanamide, aud many of these are the common varieties which 
exist in all soils. The four most powerful bacteria in this respect, 
and the proportion of the total soluble cyanamide nitrogen which 
they are capable of converting into ammonia during three weeks’ 
action are:— Б. Kirchnerii, 38:8 per cent.; B. lipsiense, 33:5 per 
cent.; Bacillus megatherium, 21'7 per cent.; and Bacterium vulgare, 
20:2 per cent. The Bacillus Ellenbachensis was found to be inert in 
the conditions of the experiment; but it is manifest that when tbe 
chemical and physical nature of the ground is suitable, the nitrogen 
of the calcium cyanamide will always be converted into ammonia 
with sufficient rapidity. 


The Electrical Production of Steel.—It is reported 
from Neuhausen that the Héroult steel patents have been acquired 
by & company specially formed to exploit them, the Aluminium 
Industrie Aktien Gesellscbaft being closely connected with the new 
enterprise. 


Foreigners in German Technical Schools.—It has 
` recently been decided to limit the number of foreign students in 
the technical high school at Brunswick to 12 per cent. of the 
total number of scholars in attendance during the preceding 
half-year, and also not to assign places in the laboratories and 
drawing offices to the new foreign students until 14 days after the 
lectures have begun. Next autumn, too, it ig intended to increase 
tho fees payable by foreigners, which now stand at 30 marks per 
half-year. England is evidently not the only country where 
attention is being devoted to slien immigration and its con- 
sequences. Ё " 


Mechanical Vehicles іп London.—Replying to Capt. 
Norton as to the number of licensed drivers in the country, Mr. 
Akers-Douglas, in tbe House of Commons questions, said he could 
only give the figures for the Metropolitan district. They were as 
follows :—'' There are licensed 10,986 hackney carriages, three of 
which are driven mechanically ; 3,547 omnibuses, 76 of which are 
driven mechanically ; and 1,798 tramcars, of which 967 are driven 
mechanically. There are 12,763 licensed hackney carriage drivers, 
90f whom hold mechanical licences; and 8,558 stage carriage (i. e., 
am and omnibus) drivers, of whom 2,0€6 hold mechanical 

cences.” 


American Plant for Japan.—lIt is reported from New 
York that contracts have been placed there for electrical equip- 
ment, machines, tools and installation for the Japanese Government 
shipyards and arsenals. The value is £1,000,000, and the material 
is ordered for shipment with all dispatch. 


Electricity in Irrigation.—The method adopted for 
utilising water power for the generation of electricity for irrigation 
pumping pu 8, and the resalts obtained, form the subject of a 
paper recently read by Mr. F. E. Trask, before the American 
Bociety of Civil Engineers; the district under consideration being 
that of Ontario, San Bernardino county in the Orange Belt of Cali- 
fornia, and the water for the power supply obtained from the Ban 
Antonio Canon in the Bierra Madre range. From tbis Canon the 
only water supply for irrigation purposes was obtained originally 
by gravity. This was increased successively by tunnel develop- 
ments, then by steam pumping from artesian sources, and saturated 
gravel beds, and finally by electrical pumping, in place of steam 
pumping, from the same sources. 

The water supply of the San Antonio Canon, with two tannels, 
was sufficient for the ordinary demands of the original colony, bat 
insufficient for years of drought, and therefore, to increase the 
scope of the undertaking, large tracts of water-bearing lands were 
purchased, and 15 wells sunk, which are now operated by induction 
motors belted to centrifugal pumpe. 

The current is generated by three direct-connected sets, each 
composed of a 5-16. Doble wheel, coupled to а 250 xw. General 
Electrix three-phase revolving field 16-pole generator; each set is 
controlled by a Lombsrd governor, and the current is transmitted 
at 11,500 volta to the sub-stations, the average combined efficiency 
of the generators and wheels being 777 per cent. at the switch- 
board, and the efficiency of the Doble wheels being 83:6 per cent. 

The well equipment consists of an induction motor belted to & 
centrifugal pump, a combination found to require very little 
attention. 

The pipe system consists principally of cement concrete pipes 
8 in. to 40 in. in diameter for the distribution for domestic and 
irrigation purposes; and the pipe line delivering water to the 
Doble wheels, which have a working head of 700 ft., consists of 
riveted steel for the upper part, the remainder being composed of 
20 in. lap-welded tubing. ‘The pressure lines were designed for a 


factor of safety of five, and after two years’ service are in perfect. 


condition. 

The history of the water, as it may be termed, in this irrigation 
plant, is well expressed by the author of the paper, when he says: 
* The small surface stream of the mountains first develops elec- 
trical energy to pump water from the gravel beds, and to light the 
colony, and drive street cars; secondly, it irrigates the orchards at 
the foothills and above the gravel beds of the pumped: water supply; 


and tbird, the water not consumed by evaporation and plant life 
sinks to the gravel beds under these orchards, to be pumped up again 
for use in irrigating orchards at a lower level.” 


Production of Nitric Acid from the Atmosphere. 
—According to a French patent granted to the Westdeuteche 
Thomasphosphatwerke, nitrous acid is present in all nitrio acid 
made by existing electrica] methode, is troublesome to oxidise, aud 
is very barmful in every application of a nitrate exoept when 
required as a fertiliser, because of the hygroscopicity of its salts. 
A good yield of nitric acid containing little or none of the lower 
compound can, however, be prepared electrically by passing the 
discharge through a mixture of nitrogen and oxygen, provided the 
secondary current ів obtained by the saitable transformation of a 
primary current in the generation of which less than 200 watts of 
power have been employed. The proportion of nitrous acid in the 
product, indeed, decreases with the strength of the current used. 
At а strength. of 200 watts and upwards, the yield isa mixture of 
equal parts of both acids; at 180 watts the nitrous acid falls to 45 
or 46 per cent.; at 120 watts to 18 or 20 per cent.; and at lower 
strengtbs to even 0 per cent. A further advantage of the improved 
process is said to arise from the circumstance that the electrodes do 
not melt. 


Appointments Vacant.—Demonstrator in mechanical 
engineering for the Armstrong College, Newcastle-upon-Tyne (£150); 
junior assistants for the Newcastle-upon-Tyne Electric Supply Co. ; 
assistant electrical engineer for Bray U.D.O. (£60). Вее Official 
Notices" to-day. 

Motor-Buses.—On Monday the Municipal Tramways 
Conference decided to oppose the North-Eastern Railway Co.'s 
proposal for running railway motor-’buees, According to the 
Standard, it is proposed at the report stage of the Bill in the House 
of Commons to limit the service of motor-'buses in districte pro- 
vided with tramways to the carriage of railway passengers, pas- 
sengers' luggage, and mails to or from the station or an hotel of the 
company unless the written consent of the local authority is 
obtained £o & more extensive service. 


OUR PERSONAL COLUMN. 


also electric tramway and railway officials, to keep readers 
ErLzorBIOAL Ruy posted as to their movements. | 


Central Station Engineers.—The Gas and Electricity 
Committee of Rochdale T.C. has recommended that the salary of 
Mr, ATOHISON, electrical engineer, should be increased by £50 a 
year. 

The Barking U.D.C. has appointed Mr. W. HoLuns as assistant 
engineer at the E.L. Works at a salary of £125 per annum. 

At the meeting of the East London Т.О. the resignation of Mr. 
CUTHBERT MOORE, the town electrical engineer, already mentioned 
in this column, wss accepted with extreme regret, and it was decided 
that an expression of the Council's appreciation of the valuable and 
efficient service rendered by Mr. Moore be recorded on the minutes. 

Last week Mr. W. H. Duncan. testing superintendent at the 
Harrogate Corporation Electrical Department, was presented with a 
silver tea service by the staff and ошо» on the occasion of his 
marriage. The presentation was made by Mr. Wilkinson, borough 
electrical engineer. 


Tramways Officials —Mr. Moonie, Corporation tram- 
ways manager at Aberdeen, has resigned on account of ill-health, 
and has been granted a retiring allowance of £110 perannum. A 
proposal to appoint Mr, J. A. Bell, the electrical engineer, as tram- 
ways manager aleo, without any addition to his present salary, did 
not pass the Tramways Committee. Mr. J. D. CAIRp, the present 
acting superintendent, was appointed general manager, at £200 per 
annum. 

It is stated that Mr. ALEX. MILLER, A. M. I. O. E., has been 
appointed resident engineer for the new electric conduit lines 
which the London County Council is about to construct. 


General.—The Sir John Pender gold medal and bursary 
in the department of electrical engineering in the Glasgow Tech- 
nical College has been won by Mr. Georce HERBERT ETEVENSON. 

Mr. Sipney C. ВнЕРРАВРр has resigned his position on the staff 
of the Stalybridge, Hyde, Mossley and Dokinfield Tramways and 
Electricity Board, and is leaving to take up an important position 
under the Bolivian Government in abont 24 months’ time. Mr, 
Sheppard (c/o Mr. E. E. Abrabamson, 14, Wormwood Btreet, Е.О.) 
will be glad to receive catalogues and notices of specialities with 
reference to electrical plant of all kinds, and especially to railway 
aud tramway traction work. 

At a meeting of the directors of the Telegraph Oonstruction and 
Maintenance Co., held on May 30th, the vacant chairmanship was 
filled by the appointment of Mr. WILLIAM SHUTER, whom everyone 


has known for so long as mansging director of the company. Mr. 


F. R. Lucas, who bas been for many years chief engineer to the 
company, was elected a director to fill the vacancy on the board 
caused by the death of Sir Robert Herbert. Mr. Shuter and Mr. 
Lacas have been associated with the company from its foundation, 
and the management will now be shared by them, they having been 
appointed joint managing directors, 
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NEW COMPANIES REGISTERED. 


Incorporated Association of Electric Power Companies 
(84,702).—This company was registered on May 24th, with an unlimited number 
of members, each liable for £50 in the event of winding up, to encourage, 
expedite and facilitate the development of the industry of supplying electrical 
energy for power, light and other purposes, to protect the interests and further 
the objects of companies or persons possessed of electrical power supply Acts, 
Ko. The word "limited " is omitted from the title by licence of the Board of 
Trade. The first subscribers аге :—T. O. Callender, Hamilton House, Victoria 
Embankment, E.C., director of North-Western Electricity and Power Gas Co. ; 
J. Devonsbire, 101, үйөр Pavement, E.C., director of North Metropolitan 
Ele otric Power Supply Co.; H. A. Earle, Knightsbridge Mansions, S. W., director 
of Yorkshire Electric Power Co.; F. E. Gripper, Broad Sanctuary Chambers, 
Westminster, director of Lancashire Electric Power Co.; W. L. Madgen, 
Victoria Works, Belvedere Road, 8.E., director of County of Durham 
Electric Power Supply Co.; C. Н. Merz, 28, Victoria Street, S. W., consulting 
engineer to Newcastle-upon-Tyne Electric Supply Co., Ltd.; and D. A. Storr, 
8, Both well Street, Glasgow, general manager to Clyde Valley Electrical Power 
28 e is vested in a council. Registered office, 25, Ironmonger 

ane, E. C. 


Otto“ Electrical Manufacturing Co. (1905), Ltd. (84.736). 
—This company was registered on May 26th, with a capital of £76,000 in £1 
shares, to acquire the business of the Otto Electrical Manufacturing Co., 
Ltd., to adopt an agreement with A. C. M. Jenkins & Co., and to carryon the 
business of electricians, mechanical engineers, suppliers of electricity for light, 
heat, motive power, or other purposes, manufacturers of and dealers in elec- 
trical apparatus, cables, wires, lines, lamps and accessories, &c. The first sub- 
scribers are :—J. Deakin, The Hall, Wormhill, Buxton, Derby, late manager 
of Manchester Brewery Co., 500 shares; W. G. Reddie, 18, Fenchurch Avenue, 
E.C., 500 shares; Н. D. Boret, 144, Leadenhall Street, E.C., shipbroker, 500 
shares; F. G. Exell, 6, Valley Road, Streatham, S. W.. clerk, 1 share; Н 
Howard, 52, Nansen Road, Battersea, clerk, 1 share; F. A. Dawson, 800, South- 
hampton Street, Camberwell, S.E., accountant, 1 share; and R. Stocks, 
Lombard House, George Yard, E.C., clerk, 1 share. Minimum cash subscrip- 
tion, £20,00. The directors’ borrowing powers are limited to £50,000. The 
number of directors ів not to be less than three nor more than seven; the first 
are Н. D. Boret, J. Deakin and W. G. Reddie; qualification, £500; remunera- 
Hon (except managing director), £100 each per annum and £50 extra for the 
chairman. 


OFFICIAL RETURNS OF ELECTRICAL 
OOMPANTES. 


Blackpool, St. Annes and Lytham Tramways Co., Ltd. 
(59,184).—Issue, on May 20th, of £5,000 debentures, part of series created by 
resolutions of January 12th and March 18th, 1905, to secure £15,000, charged on 
the company's undertaking and property, present and future, including uncalled 
capital, Holders: W.B. Curties and B. B. Murray, both of 5, Threadneedle 
Street, E.C. No trustees. Previously issued of same series: £10,000. 


Clift Manufacturing Co., Ltd., switchboard manufacturers, 
Ko., London (84,606) — 21,000 debentures, created and dated May lith, 1905, 
charged on the company's undertaking and property, present and future, 
including uncalled capital, have been registered. Holder: W. J. F. Kalyis, 
Maidenhead. No trustees. 


Woking Electric Supply Co., Ltd. (46,175).—This company’s 
annual return was filed on May 28rd, when 25,000 preference and 17,212 ordin 
shares had been taken up and paid for in full out of a nominal capital of E50, 
in 25,000 preference and 25,C00 ordinary shares of £1 each. ortgages and 
charges: £24,850. (£150 further debentures were issued on May 6th.) 

Issue, on May 6th, of 2150 debentures, part of serics created November 2nd, 
1899, to secure £25,000, charged on the company's undertaking and property, 
present and future, including uncalled capital. No trustees. Previously 
issued of same series: £24,850, 


Potteries Electric Traction Co., Ltd. (57,968).—Particulars 
of aeeries of debentures authorised by resolutions of March 28th, 1900, and 
May lith, 1905, have been filed pursuant to Sec. 14 (4) of the Companies’ Act, 
1900. The subscribed capital, at date of last return, was £489,900. Property 
charged: The company's undertaking and general assets, present and future. 
There are no trustees for the dcbenture-holders, but the debentures are issued 
to trustees for holders of debenture stock acting under a trust deed, dated July 
26th, 1900. Some of the debentures of this series have already been registered. 


North Wales Power and Traction Co., Ltd. (78,193) —A trust 
deed, dated May 4th, 1905, to secure £185,000 debenture stock, has been regis- 
tered. Property charged: The ccmpany’s land and buildings, with certain 
exceptions and all its other property and rights. present and future, except 
uncalled or unpaid capital. Trustees: London and New York Investment Cor- 
рогайой Ltd:, 18, 8t. Helens Place, E C. 


Mann, Egerton & Co., Ltd., electrical engineers, Norwich and 
elsewhere (83,780).— Issue, on May 22nd, of £200 debentures, part of series 
created April Ist, 1906, to secure £10,000, charged on certain freehold and lease- 
hold properties In Norwich and Ipswich and the company’s undertaking and 
property, present and future, including uncalled capital. Trustees: G. F. 
Buxton, Dunston Hall, Norfolk; and J. J. D. Paul, Eaton Grove, Norwich. 
Previously issued of same series: £8,500. 


Kidderminster and District Electric Lighting and Traction 
Co., Ltd, (59,972).—T his company’s annual return was filed оп May 4th, when 
3,000 preference and 4,7C0 ordinary shares had been taken up out of a nominal 
capital of £100,C00 in £10 shares (5,С00 preference). £10 per share bas been 
called up, and £77,000 has been received. Mortgages and charges, £27,500. 


Willans & Robinson, Ltd. (40,660).—This company’s annual 
return was filed on April 20th, when €6,6€6 preference and 66,666 ordinary shares 
had been taken up out of a nominal capital of £750,000 in £5 shares (75,000 pre- 
ference). £5 per share has been called up on 52,203 preference and 51, 204 
ordinary, and £522,035 has been received. £144,625 is considered as paid on 
14.463 preference and 14,462 ordinary. Mortgages and charges, £246,818, 


ELECTRICITY SUPPLY ACCOUNTS. 


Тнв improvement which we have periodi- 

Bury Municipal cally noted in connection with the electrical 

Electricity department of this town, is this year, 1905, 
Supply. most marked. 

The practical completion of the tramway 
system has added some 600,000 units to the annual output, in 
addition to favourable increases in the direction of private and 
public lighting; the total output for the year amounting to some 
1,300,000 units, as compared with 700,000 units in 1904. 


The working costs show, of course, a great improvement on 1904, 
and would doubtless have shown even greater improvement had the 
load factor remained at last year's level of 16 per cent. 

The reduced load-factor is due to a temporary decrease in the 
units used for motive-power purposes, although the motors added 
during the year were above the average. The low tramway load- 
factor is due to the system only having been completed in September 
last, also to the abnormal loads which are dealt with in connection 
with football traffic; the normal maximum load was 472 Kw., but 
football traffic brought it up to 715 кү. 

The chief engineer is Mr. B. J. Watson, M.LE.E. 

The following table is of interest in connection with the Bury 
supply :— | 


Load 

Maximum Load ctor 

Units. load. factor. 904). 

Lighting sis .. 297,202 310 Kw. 110% 111% 

Public lamps ... .. 62,801 21 Kw. 842% 28:695 

Motors and heat ... 258,208 112 Kw. 26:3% 314% 
Total light and power 618,211 443 kw. 159% 173 
Tramways... .. 662,250 716 kw. 106% 8:5 

1,200,461 1,158 kw. 12:695 157% 


As a result of the year’s working, a balance of some £3,000 
remained after meeting all expenses, this comparing with £566 in 
1904. 

GENERAL STATEMENT. 


For year ending March 81s. 1905. 1904. 
Total capital expended ... soe et £76,408 £72,080 
Number of units sold 
Private supply eos ees - 555,410 550,617 
Public lighting eee eoe eee 62,801 54,664 
Traction wes “as ‘ies 485 662,250 67,630 
Total number of units sold ... 1,280,461 672,911 
Equivalent No. of 8-c.P. lamps connected 44,199 38,095 
H.P. of motors connected ... ies i. 581 470 
Number of public lamps ... ae .. 34 а. 18 inc. 34 a. 18 inc. 
Maximum load in WW. - 1,158 487 
Revenue Account— 
Gross revenue 5% - cos are 20990 
LI] expenditure eon soe eee £5,2 ys 
» profit cos ese ive £6,131 £3,495 
Average inclusive price о ed per unit— 
Private supply -— ans an 2°96d. 308d. 
Public lighting eee eee 2:94d. 2°63d. 
Traction m $5 eis aise 1:40d. 1:504. 


REVENUE Account FOR YzAB ENDING Manon 31st, 1905. 
Gross revenue ss aes .. &11,357 = 2°15d. per unit. 
Works and distribution costs (in- 

£3,357 = ‘63d. " 


cluding public lighting) ... ТА 
Total working cost“ . £5226 = 98d. „ 


* Includes bank interest, £610. 
PhorrrT BrTATEMENT. 


Interest on loans Т "m sii * £1,710 
і fund еее eee see eee * eee oe 1,489 
Balance on year’s working ... M 925 — 2.932 
Gross profit was = .. £6,131 


CITY NOTES. 


West India and Panama Telegraph Co. 


Tun meeting of this company was held on Wednesday last week at 
Winchester House, Mr. W. B. Kingsford presiding. 

The CHAIRMAN, in proposing the adoption of the report, said the 
receipts for the half-year were £27,186 as compared with £32,399, 
showing a decrease of £5,263. The diminution of their traffic 
receipts, subsidies, &c., accounted for £2,456 of the decrease, but 
there were two special items amounting to £2,986 for income-tax 
accumulation and the surplus on the loss. of the Grappler, which 
appeared in the corresponding period, and which did not appear 
this balf-year. The expenses were £21,422 as compared with 
£25,243, a net decrease of £8,821. That reduction arose from their 
having received £4,050 for the charter of the Henry Holmes during 
the half-year, which consequently reduced the expense under the 
head of repairs and renewal of cables. In addition, there was a 
saving of £377 in the cost of maintenance of landlines. In the 
corresponding period, their landlines in Jamaica were considerably 
damaged by a great hurricane, of which, happily, there had since 
been no reoccurrence. In accordance with their usual practice they 
had charged against reserve for renewal of cables the cost of the 
49 knots of new cables, which was used in the repair of the two 
cables between Jamaica and Porto Rico, which amounted to £3,446. 
It was a matter of regret that the traffic receipts showed a decrease 
of £1,862, and that those for the current half-year also showed a 
considerable decrease at the time the report was issued. Since 
then, however, they had received the returns for May 15th of the 
estimated trafis receipts, and those, he was glad to say, showed a 
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. marked improvement. They feared, however, that that improvement 
might be due entirely, or in a great measure, to special circum- 
stances, which they thought were likely to prove merely of a tran- 
sient character. The decrease of £1,862 arose from there having 
been less telegraphic activity at the Isthmus of Panama. That was 
due, in the first place, to the fact that in the corresponding period 
certain important political changes were taking place there; and, 
tecondly, to the fact that in the corresponding period the French 
Оо.'в traffic was diverted to their lines owing to an interruption of 
their route, which lasted for three months. He noticed with regret 
that their traffic receipts on the British West Indian stations had 
remained absolutely stationary as compared with those of the 
December half of 1903. That was somewhat disappointing, because 
they hed reason to believe that there would certainly have been 
some increase owing to the failure.of the Continental beetroot crop, 
and the higher prices accordingly obtained for West Indian sugar, 
also to the reported improvement generally in the commercial 
prospects of the West Indies. Their cable between Jamaica and 
Colon had been interrupted since January 9:b, and thus far they 
had been unable to undertake its repair, as their repairing ship had 
been fully engaged in other parts of their system ; they hoped, how- 
ever, soon to be able to take the work in hand. Daring the early 
part of last year they were in confidential communication with the 

overnment with reference to extending the cable system in the 
West Indies, and certain proposals were made by them whicb, if 
carried out, would bave involved the grant of an Imperial subsidy. 
Under the new Naval defence scheme for the Empire, the Govern- 
ment had decided to withdraw the white troops from the West 
Indies, and to reduce the Naval forces in those waters, also to dis- 
contin ue the maintenance of St. Lucia as a defended coaling station. 
Under these greatly altered circumstances, the Colonial Office had 
recently informed them tbat their proposals could not be enter- 
tained. In conclusion, he referred with regret to the resignation of 
Mr. Andrews, owing to ill-health, and said that that gentleman had 
been a director of the company for more than 31 years, and for 
five years had acted as its бышы: | 

Mr. Hsway Horus seconded the report, and it was carried. 


Callender's Cable and Construction Co. 


Тнв ninth annual meeting of this company was held on May 25th 
at Hamilton House, Victoria Embankment, Mr. Henry Drake 
presiding. 

In proposing the adoption of the report (see ELECTRICAL 
Revisw), the СнАтамАн said that the amount carried to profit and 
loss was £45,281, as against £46,456 last year. That was an 
apparent reduction ; bat, аз а matter of fact, the cost of issuing the 
debenture stock, which amounted to £2,777, had been written off, 
and that made it about £1,500 more than last year. Additions had 
been made during the year to the es of the company at 
Erith of an amount of £11,589. They had written off for depre- 
ciation of plant and machinery £12,166, and the transfer to Leigh, 
amounting to £909, had been deducted. The goodwill and patents 
stood im the balauce- sheet at nil. That was a very satisfactory 
item, because it meant that they had written off everything in 
their books. Although it was a very valuable asset, they 


did not take it into account. The stock at Erith amounted to 


£115,480, as against £101,039 in the previous year. The expendi- 
ture on contracts in course of execution was almost identical with 
that of the previous year, being £98,251, as against £98,259. Cable 
drome stood at £21,475, as compared with £20,980. That showed 
that they were doing more business. Sundry debtors and other 
accounts amounted to £184,909, as against £160,808, and the 
amount retained by corporations for due fulfilment of contracts was 
£94,356, as against £99,482. That was an item which pressed rather 
hardly upon them, because they received no interest on the money. 
It was а very serious lock-up of capital, but, on the other hand, the 
shareholders must not forget that the reserve was employed in the 
business, and, therefcre, they might fairly set the one against the 
other and look on it as an investment of the reserve. Cash at bank 
and in hand, and bills receivable, amounted to £19,949, as against 
£60,854. They had not been able to get the money due from cor- 
porations as quickly as they would have liked. The corporations 
themselves found it very difficult to get money in, so that they could 
not pay the company as quickly as they otherwise would. Shares and 
inveatments in othes companies stood at £57,913, as against £37,688. 
They were obliged sometimes to take shares in other companies in 
order to secure contracts. The item Anchor Oable Co., Ltd.," stood 
in the last acoount at £72,706, and there had been additional 
advances made during the year to the extent of £13,440. At the 
time the business of the Anchor Oo. was taken over, they had 
advances from their bankers, and they had had to advance the 
money to pay them off. Turning to the profit and loss account, 
the profit for the year, after deducting all charges on manufacturing 
accounts and contracta, was £94,163, and after debiting the ев 
there was а balance carried down of £57,065, as sompaced with 
£52,646 last year, being an increase of about £4,400. Adding the 
balance brought forward from 1903, they had a sam of £81,646 to 
deal with. e net balance, after providing for depreciation, the 
interest on the debenture stock, the dividend on the preference 
shares, and setting aside £2,777, the cost of the issue of the 
debenture stock, was £45,281. They proposed to pay a dividend 
of 10 per cent. on the ordinary shares, which would absorb £17,500, 
and a bonus of 28. 6d. per share on May Sist, amounting to 
£4,375. and to carry forward a balance of £23,406. 

Віт Fonresoum FLANNERY, M.P., seconded the motion. 

Mr. Т. О. CALLBNDEB, the g director, made a statement 
regarding the position of the company. He said that the small 


amount of manufactured stock which they were in the habit of 
carrying was a feature of great strength. At the present time they 
had only £17,000 worth of such stock, so tbat, if any special kind 
of cable went out of use, they would not have a large amount of 
useless stock. The increase in the stock of raw material was mostly 
due to large supplies of Trinidad bitumen, which they had found it 
expedient to keep in stock. As the chairman had told them, the 
goodwill stood at nil, and in that respect he thought they would 
compare most favourably with other manufacturing companies. 
With regard to the business done last year, he did not remember 
any period since the company was started in which it was more 
difficult to obtain orders, or in which, as a general rule, the orders 
were obtained at less satisfactory prices. Their work was largely with 
municipalities, and the financial stringency and the new views 
which prevailed ss to municipal trading had had а considerable 
influence on the amount of work which was usually carried out by 
local bodies. Their works at Erith were in a most excellent con- 
dition, and he believed they were in a position to face competition 
better than any firm in the same line of business, not only in this 
country, but abroad. They had, therefore, no unoasiness about the 
future. There were indications at present of a distinct advance in 
engineering matters, and he hoped they might result in good 
business for the company. With regard to power companies . 
with which they were concerned, he thought they would agree 
that the views which he had held out in the last two years, 
had been fully justified. They were getting a considerable 
trade in the important business of power distribation, and he 
bad reason to think that the future of these large companies 
would revolutionise much of the trade of their com- 
pany. The very fact that they had been in it from 
the beginning gave them a very strong position, and it 
was a position which they would do their utmost to maintain. The 
policy of the board in acquiring the business of the Anchor Cable 
Со. bad been fully justified, and although it was not yet in a paying 
condition, it had been of the greatest possible use to them, and had 
indirectly contributed to a considerable extent to the results of the 
past year. They were all looking forward to an improvement in 
the rubber trade, but whether it would come next year or later he 
was unable to say, as 16 depended very largely on the prosperity of 
the motor industry. 
The report was then adopted. 


West African Telegraph Co. 


Tax meeting of this company was held on Wednesday at Electra 
House, Finsbury Pavement, 

The Marquis of TwEEDDALE, in proposing the adoption of the 
report, said that the gross income for the past year had amounted 
to £60,900, being a decrease of £1,600. The receipts from traffic 
showed a decrease of £3,661, but on the other hand, the loss on 
exchange was less by £1,279, while interest had yielded £750 more. 
Turning to the other side of the accounts, the total ordinary expenses 
for the year bad amounted to £14,900, being a decrease of £600. 
That decrease was almost entirely due to the reducéd expenditure 
in respect of repairs to station buildings, maintenance of electrical 
instruments and apparatus; the other items of expenditure 
varying in a very slight degree. The expense attending the 
maintenance of cables was practically the same in 1904 
as it was in the previous year. It would, however, be noticed that 
the expenditure in the year under review included £3,515 in con- 
nection with the repairs of certain cables for the French Govern- 
ment, which they were liable to maintain in accordarce with an 
arrangement made with that Government. That arrangement 
expired in September, 1904, so that no expenditure on account of 
those cables would appear in the accounts in future. The charge in 
respect of the maintenance of their own cables amounted to the 
comparatively small sum of £6,3C0. The net result of the year’s 
working was a profit of £36,079, which, added to the balance of 
£2,663 brought forward from last year, made the total amount 
available for distribution £38,742. After providing for income-tax, 
the directors bad transferred £25,000 to the reserve, and had paid 
an interim dividend of 2 per cent. It was now proposed to pay 
a final dividend of 24 per cent, makiog 44 per cent. for the 
year, as against 4 per cent. in 1903, and to carry forward the 
balance of £1,600. He referred last year to the large amount 
carried to the reserve fund, and he might say again that although 
the figure appeared somewhat large, it could not ba deemed 
excessive when the age of their cables and the prospective termina- 
tion of the Portuguese guarantee were taken into account. He 
thought it would be agreed from the figures he bad put before them 
that the company was in a satisfactory, and he might even say a 
prosperous, condition. 

Bir Јони DENISON PENDER seconded the motion, which was 
adopted. " 


Brisbane Electric Tramways Investment Co. 


Sin M. D. MacKouaarn, in moving the adoption of the report at 
the recent meeting of this ccmpany held in London, said that the 
Brisbane Tramways Oo., in which they held all the shares, had 
placed £3,000 to the renewals fund, paid £44,000 in dividends and 
carried forward £2,908. Their own company had a net balance of 
£44,239 ; £18,188 went for debenture interest, £5,000 was placed to 
reserve, £500 to start an accident insurance fund, and after paying 
5 per cent. on the preference shares £2,719 remained to carry 
forward. The Toowong extension was opened in July last year, 
and an increased car- of 86,000 was run ; the traffic receipts 
were £543 more, and the expenses were lesa than for 1909. 
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net result was practically the same. Queensland had been 
through a time of serious depression, and systems such as this which 
were dependent upon the wage-earner for support had to suffer in 
consequence. They believed that the tide of adversity had turned, 
and that Brisbane would be the first city to feel the effect of a 
reviving commerce. The report was adopted. : 


Amazon Telegraph Co. 


Ат а meeting of the holders of the outstanding debentures, to 
be held at 42, Old Broad Street, E.C., on Tuesday, June 6tb, 1905, 
extraordinary resolutions will be submitted proposing that the 
interest upon the outstanding debentures secured by the trast deed 
dated August 5th, 1897, due and to accrue due up to June 30th, 1905, 
eball be capitalised, and that the coupons representing such interest 
shall be given up in exchange, at psr, for debentures or scrip 
certificates exchangeable for debentures bearing interest at 5 per 
cent. per annum as from June 30th, 1905, and ranking pari passu 
with the outstanding debentures secured by the said trust deed. 

In order to provide the necessary debentures or scrip to give 
effect to the resolution, the company may either re-issue a sufficient 
number of debentures of the said issne which have been already 
got in and satisfied, or create and issue a sufficient number of new 
debentures which may bear denoting numbers corresponding with 
those borne by debentures which have been already satisfied. In 
addition to the necessary debentures or scrip issued in pursuance 
ot these resolutions the company may, from time to time, re-issue 
such a number of debentures of the said issue which have already 
bsen got in or satisfied, or may issue such a numoer of new 5 per 
cent. debentures as shall, with the amount of debentures issued in 
pursuance of the last preceding resolution, amount ќо а вош not 
exceeding £75,000. 


Sunderland District Electric Tramways, Ltd. 


Tun report stated that during the year the work of construction of 
this company’s tramways had been proceeded with, and it was 
anticipated that the first section of the tramways would 
commence operating about the date of the meeting. The 
construction of the line, says an abstract in the Financier, has been 
unavoidably delayed by protracted negotiations in connection with 
road widenings, but nearly all the difficulties in connection with 
these have been practically overcome. The power station is in 
course of erection, and is nearly completed. It is expected that 
the second section of the tramways, from Houghton-le-Spring to 
South Hetton, will shortly be constracted, the company having 
made financial arrangements to mect the outlay upon the construo- 
tion of this section, and a large amount of She calls in. arrear at 
the date of the balance-sheet having been siace collected. The 
directors report that tbey have entered into a contract with the 
Durbam Oollieries Electric Power Co., Ltd., whereby that company 
operates under rent and royalty the right to supply electric light 
and power in the district covered by this company's orders, and at 
the same time they bave further arranged with the Durham 
Collieries Electric Power Co., Ltd., to supply the Sunderland 
District Tramways, Ltd., with the power neoessary for driving 
their electric plant for the operation of the tramways. 


The annual meeting was held at 19, Bt. Helen’s Place, E.O., on 
Wedueeday. The Chairman, Sir Ritay Lorp, in moving the 
adoption of the report, mentioned that it was proposed to commence 
operating the system on June 8th. 


Stock Exchange  Notices.—The Committee has. 
appointed Thursday, June 8tb, to be а special settling day in 
Shawinigan Water aud Power Oo.—Scrip (fully and partly paid) for 
$2,000,000 5 per cent. consolidated first mortgage bonds, and bas 
ordered the undermentioned'securities to be quoted in the Official 
List:— 

British Columbia Electric Railway Co., Ltd.— £115,000 5 per cent. cumula- 
tive perpetual preference stock, in lieu partly of the 5 per cent. cumulative 
perpetual preference shares now quoted. 

Shawinigan Water and Power Co.—8crip (partly paid)-for 82,000,000 b per 
cent. consolidated first mortgage bonds. 

South Metropolitan Electric Light and Power Co., Ltd.—Further issue of 
£85,368 7 per cent. cumulative preference shares of £1 each fully paid, 
Nos. 200,001 to 286,868; and £49,292 44 per cent. first debenture stock. 


Electricity Supply Co. for Spain.—A second drawing 
of 6 per cent. first mortgage and 7 per cent. “В” mortgage deben- 


tures bas taken place to the amount of £12,000, and the bonds will 
be paid off on June 30tb. 


Oriental Telephone and Electric Co.—Sir Auckland 
Oolvin presided at the extraordinary meeting held on Wednesday, 
and the resolution for creating £200,000 debentures, to be issued as 
the directors may deem expedient, was carried unanimously. The 
chairman explained that the capital was needed for underground 
cabling and other similar work, also for the development of the 
Telephone Co. of Egypt, the Bengal Telephone Co., and the China 
and Japan Telephone Co. 


Western Telegraph Co.—The directors have declared 
an interim dividend of 3s. per share, or at the rate of 6 cent. 
105 annum, free of income-tax, for the quarter ended March 31%, 
1 


STOCKS AND SHARES. 


Wednesday Evening, 

РвлОЕ prospects have displaced the hopes of cheaper money as the 
most bullish factor in Btock Exchange markets for the time being. 
The Japanese victory has relieved а great tension, for in spite of 
the unanimous belief that Russia would be beaten, the element of 
uncertainty was freely recognised. Not everyone had the courage 
to buy Japanese bonds at the end of last week, when prices were 
considerably lower. But the strain is over for a while, and prices 
in nearly every section have been hoisted, even allowing for the 
inevitable reaction upon the idea that peace will hasten less alowly 
now that Russia is severely crippled on the seas. 

In the departments with which we deal the changes are perbaps 
less marked than they are in any other. Telegraph and electrical 
issues have kept so exceedingly steady what time the other 
markets fell upon the war news, that there is less reason for them 
to boom upon the Japanese victory. There are certainly a few 
advances to notice, bat they lack sensation, and in no case do they 
approach the dramatic, 

Of telegraph descriptiens, it is worth noticing that the acute 
weakness in West India and Panama Preferences has been stayed. 
The Ordinary shares cast 4 at 8s, 9d., but these are such very long 
shots that their value is at besta fancy quantity. The Second 
Preference continue at their lower level of 6, and the Firsts are 71 
ex dividend, looking fairly attractive at that price to anyone who 
cares to buy specuiative investment shares. There is a better tone 
in the Anglo-American group, where the bears of the “A” stock 
bave received а sharp check, the price has risen f to 151, but the 
other two of the company’s stocks are unaltered.. A fall of 3 to 113 
in Direot United Btates Cable shares is somewhat contradictory. 
Cuba Telegraph Preference have slipped: on to the up-grade once 
more, the price gaining 10s. at 16 middle, The Eastern division 
shows itregularity, Eastern Ordinary being a point to the good, and 
Eastern Extension 10s. down at 14. No change has occurred in 
the Trust companies’ issues except for ех dividend markings. 

Better prices constitute the feature in the Traction market 
Bareelopa Trams are up as much as 27s. 6d., better at 18, and from the 
chamcter of the demand it would appear as though another effort 
were being made to secure control, perhaps for the local authorities 
Anglo-Argentine Ordinary improved to 83, and the Preference to 
63. Metropolitan Electric Tramways Preferred are now a trifle 
over par, but Deferred keep about 68. 3d. The new Ordinary are 
now 28. 6d. premium. Rises of ; and } fell to British Electric 
Traction Ordinary, and Preference at 9j and 118 respectively 
Inquiry for British Columbia Electric Deferred has put the price 
to 106, while the Preferred is 1013. London United Tramway 
Preference are maintained at 10, and the Debenture was done at 
1003 on Tuesday. А 

Railway stocks, on the whole, have hardened in company with 
Console, but the electrical varieties are out of favour. Districts 
slipped back to 37 upon the County Council's success with its new 
scheme for tramways along the Embankment and over the bridges, 
On the other hand, Metropolitan Consolidated hardened to 94, and 
in the case of dividend-paying stocks, the approach of the balf- 
year's conclusion should stimulate buying. That this is not so in 
regard to Waterloo and City can be seen by the fall of 1 in the price 
to 913. Great Northern aud Ойу Preferred at 5j show signs of 
uneasiness as the time draws nearer for the termination of the con- 
tractors’ agreement with respect to the payment of the dividend. 
We notice that the shares are being recommended for investment by 
& penny daily paper whose conservatism over finance is the least 


— liberal part of its policy. It may be observed that a fairly large block 


of shares came to market the other day. 

Central Londons are as they were а week ago, and City and 
South London remains at 41. The 4 per cent. Debenture stocks 
stand at 111 and 1084 respectively, the margin being mainly due to 
the different dates upon which the interest payments fal] due. 

Metropolitan Electric Supply are ł better at 9} upon the pro- 
posals to split the shares, bat Chelseas are down 8 to 68, and Notting 
Hills lower at 142. County of London 44 per cent. Debenture 
stock at 1143 has followed the rise secured by the Second Debentare 
stock last week. A further drop of à brings Brush Ordinary to 14, 
but there is a still a disposition to buy the Debenture stocks of the 
Ediswan Co. Manufacturing shares are quiet. Westinghouse Pre- 
ference have eased off to 2:5, and Babcocks to 5j. Telephone 
descriptions show a rise of 14 to 111 in National Preferred, and the 
Deferred is 2 points better at 104. Both stocks have been avidly 
bid for in the market this (Wednesday) afternoon, but the only 
explanation available was connected with the sitting iof the Com- 
mission. 
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TELEGRAPH AND TELEPHONE COMPANIES. 


Sock : Business done 
Present SIE or | Dividends forthe last | Questing | Quen, | week ended 
Issue, Me three years, May 24th. Мау 3186, Мазь 
1903. 1004 Highest Lowest 
35.000 “African Direct Г] 4 % Debs. ee "T ee ee ee 150 е t NT 92 — 29 99 тю, ee oe 
Amason Telegraph d Debs, Nos. 1 to 000 ee өө ee 1 1 1 т 2} ee oe 
‚ 119, 7003 ро. do, 5696 Dens., Nos. 1 to 1,950 Red. US к Nil Nil Nil 75 — 80 16 — 81 x = 
Anglo-American Telegraph vs I NE $i .. | Stock | 60/6 61s. 23% 59 — 61 59 — 61 M" 85 
8,118,910 Do. do, до, 6 уты Pref, s HM 5 8 a .. | Stock’ 6 6% 54% 105 —106 105 —108 1153 105 
" 6.115210 Do. es - do. De е5 s ee - .. | Stock А T il 15 15g 5 — ri por 1574 
9 оз, 1 to 44,000 ee ee ee oe e» ee ° f ee 
| ee ы мышы . i „ „ | ace | | ow 
. 4 в ee ee * % = == 
16,000 Ouba Telegraph ee ting ee 1% өө oe oe ee ео 10 63%, Б V 8 — 84 8 — — ee 
6,000 Do. 10% Pret, .. ге n sr сЕ AN К 10 10% 10% 10% 15 — 16 164— 16 16 Ps 
19,981 Direct Spanish Telegraph, Ord. ee ee ee ee ee eo 5 4 % 4 % 4 › Bj Bg us * 
6,000 Do. do. 10 Cum. Pref, ee ee ee өө 6 10% 10% 10% 34— 9 a 9 ee 
000 Do. do. 43 Debs. ee oe ee ve ee 60 ale 42% 44° 101 — 108 101 —108% 
72000 | Direct Wont India Cable, 44% Heg. Do dies 10e 1,800, Rei | 19 3% | dae | dx | юс | noa | 7| 4 
0 b. within to "o % /o E —i 
4,000,000 | Hlastezn Telegraph, Ord’ Sten 28 ee = os м .. | Stook | 7% 1% a 189 —142 140 —148 142 1403 
Do. 84 Pref. Stock oe ee e oe pe 100 So 84% * 91 = 93 91 =: 98 91 
602,400 Do. 4% Deb. В 4 95 4% 4% 105 —107 106 —107 
800,000 кенип & ym Anoan Tele. 1% е Dba N ов, 1 to 8,000, red. red, 1909 100 4 % 4% 4% 100 —102 69 —101 А 
900,000: KUL Reg. Mori bs, (Mauritius Sub.) 1 to 8,000 | 95 4% | 4% | 99 —101 100 —102 
180,881 Globe. Telegraph and JI c . £8 167°] 53% | 58°, Tm 15 1 14rd Mi 
180,887 do. бре  .. . e 10 | 6 6% | 6% | Mi— 15 14B— 144ха | 142° | 1d 
150,000 | Great Mieto Telegraph, o agon 3 ee ae 10 12 |16 % 24 % 84 — 35 84 — 818 31 
80,080 Halifax and Bermudas Cable, 96 1st Mort. рыя, within Rad. 100 44% 44% 44% 100 —162 100 —102 
19,008: "cum CN AE 10 % 18 % 50 — 62 50 — 52 
73,680 | Monte Video Telephone Со, Lid., FT 1 8 8 . — 4 
i, 988,888 ee "T ee ee eo ee 100 6 6 6 % 109 —110 11 —1114 110$ 109 
1‚ 965,067 . 1. oe ee eo ee ee ee 100 4 б Б % 101 —108 108 —105 102 
15,600 Do. do. 6 Cum. 1st Pref, eo oe ee ee ee 10 6 6 6 % 1 1 1 т" ° m 
15,000 ро, do. ч Oum. and Prof, . i s “say 19 б Н 0 % H — 1 1lg— 12 P 
350,000 " on oam Pret. ‘to 000 .. vs = = 
1,000,000 Do, do. A Stock Red, ; — эво ce ее | Stock | Bj 8 Bae 100 —102 100 —102 
1,089,508 Do. do. n 25 ee | 100 4 4 4% 103 —106 108 —106 1042 1041 
179,818 | Oriental Tel Bleo, мок 1 сю 171,504, fully paid ee бе 1 6 *. 63%, 64° ly— Ilfyxd т 145 ee ee 
50,000 m 8 % Cam, Pref, soul oa [во [69 16% | н 114 li— af MA aps 
100,000 Pacific and European Tei., 4 & uar, Debs., 1 00 1,000. eo ьо | 100 4% | 4% | 17 99 —102 99 —102 99} si 
21,8802 Reuters ВЯ ee ae M m EN ute vs eu 8 b *. 5 5 % 72— 8i 71 — 8 xd "A Ss 
6,287 | Sabmarine Cables Trust из SA 8 ie se ii .» | Cort, 6% 6% 6 96 198 —146 193 —116 "T 
$8,008 | United River Plate Telephon Ris. uer! dec. K 5 "ч Во | . є — k: 61— 73 . А 
46,000 0 0. 6 Саш, Pref., Nos, 1 to 40,008 ee 6 b % 5 5 — 6 Tem ее е 
179,947 . B э өө ee ee ee ee Stock 5 % b b 90 107 —109 107 —109 ee ee 
15,609: | West African Telegraph, Shares А ee 5а 10 Эч 4% 4% 8 — е) 8 — 83 ve oe 
80,008 | West Const of America, 1 to 80,000 and 58,001 to 68,003 94 Nil Nil Nil 8— | T ee 
000 | West Coast of 4% Debs., 1 t0 1,600 guar. 1 Bub, Tel, 100 4 96 4 96 4 100 —102 100 —102 бу 
"960 | Westen Telegraph, Lei. Nos. 1% 980 ce м 74. 74 |1 184— 14 184— 14 194 | 133 
15,000 D» Dobe. @nd series, 1908 We ee ee | 100 5% 5% 5% 101 —108 101 —108 ra 
668,880 Do. do, 4 b. Stock ео ее ee ee 100 4 % 4 % 4 % 108 —105 103 —105 1033 
. — West India and Panama Telegraphb.. |... .. cf „ 10 Nik Nil il : 4— 
Do, do, йо, 6 Cum, 15% Pref. eo ee 10 1% 1% 6 74— 7 7 — 7 А 
69,000: 10, do. do, B Debs., Nos, 1 to 1,800 өе 100 5% б % b 104 —106 104 —106 ee ee 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


40,088. British Aluminiam 96 Cum. Pret. .. ee oe ee oe өө б Nil Nil Nil 5 — 5 — 
20,000 Do. do. e" A” 6 % Саю. Pref, ee ee ee ee oes 6 Nil Nil Nil 4 — 4 т 5 b ee 
. OC Do. do. 4% Funding Certs. .. КЕ HE 25 - b des Ве — Р — T - 
Do. до, 5% 1st Mort. Deb, Stock Red, ee ee ee Stock 5 б % б % 98 — 102 98 —102 ° 
183,801 British Blectrio Traction ee ee ee ee oe ee oe 10 8 * 6 ee 94 — 95 9 i cÈ 9, 
156,487 Do, do 6 95 Cum. Pref. . EET 10 6 95 6 96 104— 113 14-18 111 114 
1,000,060: Do, do. 5 % Perpetual Debentare Stock ve Stock 5 6 96 5% 1 —128 124 —1 1214 
250,000 Do. do. 2nd Deb. Btook Red, ee ee ee 100 ee ee 44'%, 97 — 99 97 = 99 ib yt 
100,000 | British Insulated and Helsby Cables oe Ja T T és 6 10 &. 8% 8% 6 53— 6) DUI hj 
100,000 Do. do, 6% 0 Pref, ee ee ee ee ee B 6 % 6 % 6 % 6 64— 6 5 
` 600,000 Do. do, 96 1st Mort, Deb. Red.. T e» | 100 44% 43% 43% 104 —1С5 103 —106 
60, Вготем, Lindley & Oo., e ee oe oe es oo ee ee £1 Nil Nil il m oe 
50,000 J Do. do. 6 % Cum. Pref. .. oo - „41 Nil Nil Nil 14/6 to 1 14/6 to EX 
106,191 | Brush Hleotrica]l Engineering, „ 1 to 106,781 .. es es m 9 Nil Nil Nil +— { КЕ 
Do, do, Non-cum. 6 % Pref, .. Уг i% 2 6 6 % 6% lj— lgxd | 14— 12 vs vi 
128, 0001 Do. йо, & Perp. Deb. Stook .. е oo | Stock | 44% 4496 43% 9s — 95 — 
Do. do. Регр. 8nd Deb, Btock .. Stock | 44% 44% 4 — 89, 979 — 827 By ; 
86,000 | Callender's Oable Construction 5 M se sé ә ws b 16 „% | lage | 123°, 103— 114 110 — 11 Rt 
10,000 Do. do. do. Cum. Prei. ee 9 B 25 5 о 5 wn i f4— 54 } F — 64 oe 
800, Do. . йо. а lst Mort. Deb. Stock Red. Stock 43% 44% 43% 107 —109 11074 —1694 1034 , 
1,968 208 | Centrál London Railway, Ord. e ә „Stoch. 4 а 4%, 11 — 93 491 — 9: t2i 11 
996 Do. do. 5 Stor. ee | Вюск 4 e 4 31 191 —108 101 —108 : 10! 
528,336 Do. do. De do Stock 4 4 34 % | 280 — 88 < 30 — #3. ; 
8,880,000 City and South London Railway ee ee eo oe en ее Stock: 8} 28 524% 40 — 42 42 — 48! 40 ee 
85,000 Crompton & Oo., Nos. 1 to 85,000 ee ee .. ` ee ee te 8 5% 24%, ee ц- 7A с li— 2% ee 
99,961 Raison & Swan United Elec, Light, “A” shares, 48 to 90,961 | Б: | Nil Nil » 11— 1 ieu- 1 
19, Do, do. 1 19. Г 53 Ni) Nil s 52 — 2 tum 23 A 
814,0281 Do. do. a Bob E oo | „100 1%, 4% 4% кЗ — ЕВ „ 33 — $B si 
100,900: Do. do. 1 рава b. Biook Prov, Certs, ‘all pd. 100. |:6 % 59% 5 96 „817 — 92 2763 — 94 91! 91À 
119,100 PK. tat Petia юп m Pe. Ga 32 | Bw 4. 95 _ §— 1 1—1 е 
81,890 110 81 ee oe 4 a; 1,9 7 ХУ ee . wtt— 024 „9 — 2 
20.000 De Per. T RE, s 5| Boa] 4 5 | 4% | 4% | ^96 — 99 | 96 — 99 
$5000 | General Electr 199, . „ 40 5 W 5 РА ‚4-1% 0 93— 103 ; 
800,000 Do. Mort Bob. T T ee ee Stock 4%; 4% 4% „97 —101 i 97 —101 К 
800,000 Henley‘s (W. тё "Telegraph" э эе ee ee ee “ee C 5° 20 „У 15 ^ 15 % 11 — 124 11 = 19: 121 
900,000 Do. do, Pref, .. Ss se ae 6 44% 44% 44% t4 - by etk- 6 85 
45,900 Do. do. ort. ng Stock ee ee | Stock 44% 4475 44% 109 —111 10% —111 T 
. 560,000 | Indis-Rubber, Gutte-Percha & Telegraph W 10 10 * | 10% is 153 – 164 15y— 164 
eme [ira Тай Balle байгыш” ій Mort, Deb, 110 us là р 174 NEM — 8 : 
? verpoo way, ee ee ео ев ee > % % 84— Pi 38 — • 
10,000 |t ро. Pret, dio paid WE. w^ Use? ua 10’ 5% 5 * 5 4 91 — 9: н — 92 
87,860 Construction and Maintenan 19, Wn |W% | 16% 83 — 85 — £5 343 83} 
150,000; 4% Deb, Bás., "Nos, i to 1,600 Red, 1900 100 4 95 4% 4 103 —105 103 —105 
00,0001. Weterloo à Ону Bailway, Ord, Stock „ Vsa oe, cius .. | 100 Bà o Bb B 91 — 93 t0 — 92 904 


* Á репод of nine months, f Quotations on Liverpool Sock Excbang:, 1 Unless otherwise stated all shares are fully; aid. 1 From Manchester Share List 


Bank rate of discount 2i! per cent. (Maroh, ӨШ, 1905) 
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SHARE LIST OF ELEOTRIOAL COMPANIES (comtinecd).- FLECTEICITY SUPPLY COMPANIES, 


Present Stock Dividends for the 
terne, NAME Bbare. last three yoars 


08 A. 8. ug 
Quotations Qur-tatione 


Ma Mth. May 81st. 


{9,877 | Brompton & Kensington Electric Light Svp., Ord., 1 to 90,000 a | wap [109 | 103 d „ 
? D ee , - ee 

10 698 Do. do. Р" % Cum. Pre, у. 6 | 7 1 7 c 10 ot el ., 

$88,782 | Central Electric Supply 4 SO Le Btock ..  .. oo >.» | 100 4 4 4 106 —108 . 108 —166 xd vl 

80,000 Cross and Strand Supply .. .. .. ee 6 10 * B ч 8 7 Sè 7 

80,009 do. о, Oum. Fre. 5 | 4 439. | 4 — bfa | . 

40,000 Do: до Undertaking ” Oum, Pref.  .. Н 4 У $ 4 ( t- d z e 
839,080 Do. do. 4% Deb. Stock Red, oo оо ое | 100 4% | 4% | 4% | 106 —108 108 —108 ‚ . 

6,436 |*Ohelsea Electricity Supply, Ord. .. .. .. ee о» 6 44%, | BAG, 6 n- fà— 68 6 es 
166,000: " do. ha Deb. Stock Rel. Stock | 44% 44% | 4 109 —111 109 —111 | 110. | 110 

179,806 | City of Mondon Ко SERERE Ord. сае eo o 10 ^w | 6+ 6 ‚ 104— 11 104— 11 11 

40,000 Do. 6 % Cum. Pref., 1 to „„ ee 28. 6 6 6% | ri- i 123 — 14 1 
400,008: ро. 5 95 Deb. Btock, Вопр, (iss. at 115) all paid .. ee T 6 b b 124 —198 194 —128 МЫ 

46,000 County of London Ligh $ 0 1— 10, 000 . ee e 10 4 < 4 ч, 4 - 9 84— 9 i ee 

80,000 Do. do. до, 6 % Pref., 40,001—60 10 | 6% | 6 6% | 12 — 1% 19 — 19 ^ 
400,000: Do. do. Deb. Btock ee ecc se ee өө we 4 % 4 % 112 =—115 118 —116 1'48 
250,000 Do. do. and Deb. Stock . e ee | Btock 96 4 e | 49% — 108 —1 1 

970,000 | Edmundson's Blectric Corporation, " è 6 94, q a tł}— 6 5- 513 

80,000 Do. do. 6 Com. Pret ee ee R 6 96 . 6 — e 6 — Fay ° 
800,000: : do. Im Mort. Deb. Stock — .. | 100 | 44 4% | 4% | 107 —109 107 —10y » - 

91,000 and Knightebridge Ord. өе ee ee eo B 10 * is, 12 ч. 13 = 19 12 E 13 125 . 
186,000 ‚ do. do. 4 9% Debenture Stock .. | Btock | 4% 4% 4% 101 —108 101 —1¢8 - ee 
1'1.00 | London Electric Варріу Corporation, Limited, Ота. .. a T 8 Nil Nil 8 3— 2— y T В 

6 00 Do. 0 do. 6 Pret. ee ee 6 6% 6 6 6 — A 6 [ES 
100.000 | Metropcilian Bleotrio Supply, 1 601000062, . 5 * à 

B [] ee ee ee oe ee ч. т. 

16,121 Do. do. Cum. Pref. 1—71,106, £8 paid ee 6 44 4 % 4 1 
300,000: Do. do. 1st Mort. Deb. Stock eo ee ee 4 ф 4 10? —114 100 —114 . „ ee Ы 
«0.0001 Ро. do. Mort. Deb. Stock RW... Stock % — 99 97 — 99 T 

,000 | Midland Electric Corpore on, 4$ % Ist Mort. Deb. .. - 100 45% 4 99 —101 99 —101 1003 100 
16989 N Hill Bleotrio Lighting — .. g 10 | | бз 7 9| 14-— 15 141— 163 м | a 
69,000 е до. 4% 1st Mort. Deb. oe ee @e 100 4 % А 4 % 4 тее 02 100 —109 oe oe 

000 |.St. James’ and Pall Mall Electric Light, Ord. .. .. . B | leas, 140% | 143 14 — 16 14 — 16 14 T 

Do. do. do. 7 Pret. 90,081 to 40,080 B 7 7 7 — 83 9)3— oe ee 
156,000: Do. do. do. Bi% Deb. Stock Red. | 100 84 84 84 98 —100 98 —100 T T 

19,000 | Smithfield Markets Electrio , Ord. TCI б ч. 4 4 9á— 8 84 - oe 

50,000 e е О, 4 % Deb. Stock ee ee Btock 4% 4 4% 19 — 88 T9 — 88 os ee 

65,000 F Ord, .. . TIT 6 139. | 8 4 ч. — — 4 3 ee 
100,000 | South Metropolitan Electric Light and Power (Ord... . T 1 Nil Nil Nil і T T 

(Late Blackheath and Greenwich 1 96 Pref. .. T 1 Nil 7 1 lii— 9 —108 T 
180,000 | - Dist. R.L.Co.) 44% lst Deb, Btock | 100 | 43% | 4 43 105 —108 10$ — і 

80,000 Urban Electric Bupply, Ord. ee ео ee ee ве oe B ^ X, 5 b 96 «d == t ч— | ee 

80,000 Do. o, 6 % Cam. Pret. oe oe *. ео ee B 5 % 5 6 % 5a— os 
900,000 Do. do. 4496 Tet Mort. Deb. Btock Red oe ee 100 ae * 14 104 —106 101 —106 | 1 ee 
110,000 Westminster Electric Supply. Ord. ee ae ee ee @e 6 12 % 194 1 12 — 18 12 == 18 124 12} 

98,161 Do. do, 6 % Cum. Prein. 5 5% |5% |5% 6 — 64 6 — 6 | Е 


Shares not officially quoted :—Mackay Companies, ord., 893—403. Pref. 14—744. 
* Subject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
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e 99 N ee ee ee е per сті, 29/- oe 9 $8 2 Per ton 679 
е „ Охајо... ., „ der ot. By. oe € э  (Electrolyto) Bars .. per ton &70 10 
а „ Sulphuric... А ee per сті, 5/8 ee в " .. рег ton £81 
e Amm Bal .. .. eo percwt, 43- ow © n " .. рег ton 281 T 
a Ammonia, Muriate (crystal) .. per ton 488 10 9$ 6 y ñ Н.О, Wire per lb, Od. 
в » 19 ee ee [EJ рес юп t oe 5 . oo oe ord 
e powder oe oe per ee 99 Sheet ee ee per © ee 
2 Бате ро Carbon... ee per ton 415 as n German Silver Wire per lb. ye T 
а Borar.. ET К ee per ton £18 T А Gutta-percha fine «е es per ld. . to 7/- А 
e Benaole (00%) . ee „ Der gal т ss h Indis-rubber, Para fine .. ee per lb. 5/84 . 
€ 55 о 5 per ga 6/6 К $ Iron, Charcoal Sheets .. рех ton £15 
2 2241.1 ... Per don £20 £2 dec € „ Pig (Cleveland warrants) рег ton 46/9 9/4 dec. 
в Nitrate ee ee per ton 225 oe $ [T] to sise per ton 81 oe 
e „ White Sugar os .. per ton 481 $ n Scrap, vy - ee per ton 11/6 to B'i- ө» 
© ath үг es oe 3 gr^ es € ,, Wire, galvanised No. B .. per ton Т; 
@ [| e ө ее eo Y 
в Naphiha, Bolvent (90% а 100° С). рет gal. 66 » p Lead, English Ingot — .. . per ton to 213 5 
a P um Bichro casks per ld. ва. "T f p 5» Sheet... e. per ton 814 15 oe 
a Potash, Caustic . per ton 49% Ез | т Manganin Wire No. 38 .. . per lb, 84- gr 
е Potassium Cyanide - .. per lb. y an g Мегооу .. - s .. per bot, 4116 es 
в Bhellac oo +» eee per OWT, 159J- & Mica (in original cases) small .. per ib. 6d. to ly - 
e Bulphate of Magnesia .. .. der ton 24 10 " M » medi per lb, 9/6 to 4). oe 
e Sulphur, Sublimed Flowers . per ton 26 10 б i 77 s, large .. per lb. 4/* to 8/6 ee 
e » Recovered T ee рег ton A5 10 và Р plain per ìb, 1/1 to 1/8 T 
e 10 more 8 sė ee por ton . 45 os Р " bars & per Ib. 11 to 1/8 .• 
e Boda, Caustio (white 70 9) es per ton 810 15 ee Р » » rip sheet per lb. 1/8 ee 
ee oe ee per ton 48 oo o Platinum ee ee oe ee per os, 82/6 | oe 
Sodium Richromate, casks — .. perih Ad. e Silicium Bronse Wire .. .. per lb. 1058. to 1134. oe 
T anide ..  .. per lb. 7d í Steel, Magnet, acc'd'gtodesc'p'n per ton 458 T 
у ” $$ in bars ee ee 815 to 410 Ў ee 
METALS, & 2186 to £1 inc. 
b Aluminium in ton lots .. per ton 4180 * p Tin, Blok. o. per ton { £187 } 
b ji wW ton lots per ton £168 Se a Wire, Nos. 1 to 16 ..  .. per lb. M8 
b Sheet, in ton lots .. per ton 2168 = p White Anti-friction Ме} i 
b Babbite’s metal . . рег don 843 to 2140 “White Апі" brand . perton | S48 to 488 
e Brass metal 9 to 12") basis per Ib. 73d. d. dec. { Yarns, e Grey Cotton, onsp’ls рег lb. 8d. А 
E. ni rp ERE, Pee ibr id 9585 FÉ ini 10 ibe. B ian раг l. is 
9 y oe e. per . ec. э р . e. per e ee 
€ 76 Wire, basis.. ee oe per ib, ; йа. d. dec. f : 10 tbe. Russian, single oe per lb. . ee 
e Oopper Tubes Р Der Ib, Ic ad. d. dec. 1 „ 180 lbs. Jute rove per ton 
e „ „ (solid drawn) per ib, 104. а. дес Zinc, Sh't (Vieille Montagne bnd.) per ton 4% 7 6 10% dec. 
д Copper Rara (best aelected рет ton 19 
сосен lied by Messrs. :—a G. Boor & Co.; b The British Aluminium Oo., Ltd.; e Thos. Bolton & Bons., Ltd.; 4 Е. Wiggins & Sons.; e Frederick 
th 4 Oo., f India-Rubber, G.P. and Teleg. Works Oo., Ltd.; 9 James & Shakspeare; k Edward Till & Co.: 4 & Lowe { Walter Н. Hindley and 
Oo., Ltd.; k Morris Ashby, Ltd.; т W. T. Glover 4 Co., Ltd.; я P. Ormiston & Sons; o Johnson, Matthey & Oo., Lied.; p Phosphor Bronse Оо. Led. 


Blue Aluminium Compounds Formed at the е iis post ga о to be „ „ 
= i ; u um could not be detected, yet the innerm 

Aluminium Anode. F. Fisober bas recently made an exami- portion of the material which was formed first liberated hydrogen 
nation of the substances which separate as layers upon the when dissolved. Elementary sulphur could not be found, and it 
aluminium anode and exhibita bluish colour. He has obtained the was not possible to separate the sabstance into a blue and a colour- 
deposit by employing a tube of aluminium as anode instead of wire, less portion. When bea'ed, either after or during ite formation, 
so that it could be kept cool by a constant current of water. The it became white in colour and was qualitatively identical with the 
deposit was of a bluish-green colour inside, tending to grey-green material described by Norden. (Zeit. anorg. Chem., 1905, xliii., 
on the outside. Viewed under the microscope the material was 341).  Norden'e substance, it may be remembered, гате 00 
seen not to be homogeneous, and by the afd of the polarisoope it analysis: AlO, 698 per cent.; BO, 13:2 per cent; Hy0, 148 
was ascertained to consist of a mixture of translucent colourless per cent.; and BiO, 22 per cen: Ic corresponded with а mixture 
and deep blue particles. Aralysie showed it t» be a mixture of of a compound АО (80, H,O +/ 54), (OH), with 926 per 
aluminium oxide and combined salphuric acid, with a little silica, cent. of metallic alaminium. 
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KEY ENGINEERING EXHIBITION. 


Охи of the special features of this exhibition was the reries of 
"reverse current” circuit breakers devised by Mr. Leonard 
Andrews Many such devices are quite satisfactory so long as the 
normal pressure ig maintained across the potential winding on the 
cut-out, and the current in the series winding is not excessive ; 
but in the case of a heavy short across the brushes of a 
generator, the bus-bar pressure is liable to fall almost to sero, and 
an enormoss reverse current will flow through the series winding, 
tending to eutirely overpower the shunt winding, upon which the 
action of the reverse device is dependent. 

To avoid this defect without the use of a polarised relay, the Key 
Engineering Oo. has adopted the device of which a section is 


given herewith. This is an improvement on Mr. Andrewe's original | 


device, which was described in the HErLEOTBRICAL Review of June 
Sed, 1904. The series and shunt windings are so connected up 
that under normal conditions the fiaxes flow through the field 
magnet limbs in series, avoiding the centre path Shonld the cur- 
rent in the series winding be reversed, the fluxes oppose one 
another and traverse the centre path, producing a strong field across 
the air-gap, and lifting the movable core with ample force to trip 
the circuit-bresker. 

In this construction it is possible to work with the core in the 
ehunt winding highly saturated, and consequently if the pres cure 
across. the shan‘t-windiog drops to something approaching sero, 
there is still sufficient magnetic force left to cause the device to 
operate satisfactorily on heavy reverse currents. 

The characteristic carves, А and с, fig. 2, show the variations 
in the pull of the tripping core with different generating aod motor 
currents; A with a normal pressure of 102 volts across the shunt 
winding, and o with a pressure of only 14 volta across this winding. 
It will be seen that even with & drop of potential of 85 per cent, 
the reverse current required to operate the cut-out is not materially 
greater than that with a normal potential. 

An interesting feature of this device is that it may, with a slight 
alteration, be used as a combined excese-current and reverse-current 
device. It will be obvious that if the section of the core in the 
series winding is appreciably greater than that of the core in the 
shunt windine, the latter will b«come saturated before the former, 
and consequently some of the flux induced in the series core will 
leak back through the tripping plonger—thus, with а given excess 
current, causing this to lift and trip the circuit-breaker. 

It is usually required, however, that a reverse carrent circuit- 
breaker shall not be tripped by any amount of forward current, 
and consequently, to ensure this, the core in the shunt winding 
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should be of heavier section than that іп the series, in order 
that the latter may become saturated, and an easy path provided 
for any flux induced in the series core to return through the shunt 
core, thua entirely overcoming any tendency to magnetic leakage. 

To enable the device to be used either as a reverse current- 
5 only, or as a combined excess current and reverse, the 

respective cores in the shunt and series windings are made of 
hollow tubes, and a solid internal core is provided for fitting into 
either of the hollow cores. 

Curves a and o, fig. 2, represent the characteristics of the release 
with the solid core inserted in the hollow core of the shunt winding. 
Under these conditions there is no pull on the tripping core with 
any amount of excess current. 

Ourve B (full line) shows the effect of removing the solid core from 
the shunt winding, and inserting it in the series wind ing. It will be 
seen that as в reverse-current device, the characteristic isnot appre- 


ciably altered; that is to say, it takes approximately the same 
reverse current to trip it as with a core in the chunt winding. On 
the excess current side, however, the bebaviour of tne device ie 
entirely altered. The magnetic current leakage, and consequently 
the pull on the core, increases with the generating current, and wil), 
with a given excess current, trip the cirouit-breaker. The slope of 
this curve may be adjusted as desired by varying the position of 
the core in the series winding 

One of the external attractions offered by the company to visitors 
attending its exhibition, was the opportunity afforded of in 
ing the laying of a portion of the 34 miles of fibre conduit now 
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being installed by tha Manchester Corporation. In the case of a 
60-way 3-in. duct in Portland Street, the conduite were laid in a 
trench 3 ft. 4 in. wide and 9 ft. 6 in. deep. А bed of coarse concrete 
4 in. tbick was laid at the bottom of the trench, and topped with & 
covering of fine sand concrete. The conduits were arranged іа 10 
layers of six ways per layer. They were accurately spaced by 


means of comb-shaped wooden templates, placed at intervals along 


the trench, the space allowed between two waye being 14 in. The 
Space bstween the ways was filled with the fas sand concrete, and 
about an inch of this concrete was used between the respective 
layers. The conduit coneists of tubes about 5 ft. long, the ends of 
each tube being tooled to make accurate socket and spigot jointe ; 
by this means perfect alignment aad an absolutely watertight joint 
are secured. As a further precaution each joint is bound round 
with a piece of sticky tape about 14 in wide. 

That no time has been lost in executing this work, and that the 
public are consequently put to the minimum of inconvenience, is 
evident from the following figures:—At 6.30 a.m. on Saturday, 
May Gch, the work of opening 65 yards of street was commenced, 
апа by 9 a.m. the following Monday morning the whole work was 
completed, including the filling-in of the trench, and without any 
night-work 

The actual laying of the conduits was commenced at 6.30 on 
Sunday morning, and by 8.30 on Sunday evening the whole of the 
65 yards of 60-way duct was completed. Іа this section 130 tons of 
concrete were used, and 3,900 yards of 3-in. duct. 

This undoub edly constitutes a very perfect example of conduit 
work, and it is interesting to note that the cost of the work was not 
greater than if a high-class earthenware conduit had been used. 


INSTITUTION OF ELECTRICAL ENGINEERS 


TELEPHONE TRAFFIO. 
By Неввевт Laws WEBB. 
(Abstract of Paper read in London, May 11th, 1905.) 


I nave always held that the study of the traffic is the most 
important part of a telephone man's work. Nach connection 
consists of a certain number of operations, each operation involviag 


. в definite performsmce by apparatus and by a manipulator. There- 


fore, the principal sim of the telephone engineer should be to put 
the apparatus and the manipulators in а position to execute those 


. various operations with the maximum accuraoy and celerity. Tne 


efficiency of the individual connection requires efficiency in each 
step. It affects the whole engineering detign of the system, and it 
affects both the capital charges and the working cost. Any gain, 
however slight, ia the accuracy or the rapidity of maoufacturing the 
individual telephone connection is felt throughout the whole 
system. It reduces the sis» of the plant in proportioa to output 
and so reduces capital charges, and it reduces the amount of work 
done in proportion to output and so reduces working costs. 

The gain of a fraction of a second on an operation many times 
repeated each day, bas, in a large telephone system, & cash valué 
йкы into handsome figures. 
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The importance of the study of telephone traffic, then, cannot be 
over-estimated. In the telephone system, even the humble wayleave 
officer or the storekeeper has his indirect share in the production of 
accurate and rapid operating. 

The improvements in telephone exchange apparatus during the 
past 10 years have been revolutionary. The history of telephone 
exchange working may be roughly divided into two periods: one of 
about 16 years, in which the apparatus was mainly experimental, 
and many different systems were tried; and one of about eight 
years, in which there has been perfected and standardised apparatus, 
largely automatic in its working, capable of the greatest accuracy 
and rapidity in operation. In the old apparatus the percentage of 
error was very great, and the old apparatus was relatively slow in 
working. 

In the standard apparatus of to-day, the use of lamp rignale 
enables many things to ba done which were impossible before. 
The prime advantages of lamp signals are tbat they are extremely 
compact, they have no working parts, and therefore may be placed 
in any position, vertical, horizontal, 


versation at E. It will be seen that the total time spent in operat- 
ing a local connection with magneto working was 14°77 seconds from 
the beginning of the call to the moment when the operator 
to ring the called subscriber, and 17:1 seconds from the end of 
the conversation to the moment when tbe operator disconnected 
the two cords. Inthe diagrams relating to junction calls, the step 
B · O includes the time occupied by the answering operator in speak- 
ing by call-wire to the junction operator and getting from her 
assignment of & junction aud in plugging into the junction, and the 
time occupied by the junction operator in testing the line called 
for, plugging in and starting to ring; during the step в-с on janc- 
tion connections, work is being done simultaneously by the two 
operators at either eni of the junction liue. 

The times given are the averages of many thousands of stop- 
watch observations made by trained observers with special signallirg 
appliances attached to the lines under observation, and the figures 


. indicate with great accuracy the actual average service received by 


the public. The service observed ie that of New York City, where 


: O Seconds. 10 20 0 4) 
or аб an angle; they are automatic 5 с 
in action ог self-effacing, since the o B c ‚ 1 E | F 
2 2 2 2 | ЖЕНЕ AAI Ba Coal ЦИБИН oT Ц ња БЧ аА Con E 
signal disappears immediately the " jj 
current is cut off ; and finally, they 1G. 1— Progress of Loca onneton, Agticlo 5ys ein. 
give a much more positive and Q Seconda o to 


assertive signal than any form of 


from the use of lamp signals and 


56 6 So . 
indicator. о yo ӨШ 21.64, FFC 
The signals are placed immediately Fic. 2.— Progress of Local Connection, Relay System. 
adjacent to the jacks or cords they F 
control, which, in large switch- QE UD —— MÁ— — —— 
boards, is impossible with electro- 8 POR dix "D^ E | ^ 
magnetic indicators; the line lamp is — — — —r—— ³ Соичагзашо" 2 
immediately above or below its Fic. J.— Progress of Junction Connection, Magneto System. PM | | 
corresponding answering - jack, and OPES x 26 40 "E 
the sapervisory lamps are in line with 3 as HE E. fe AME we ord sae 
the connecting cords and close to КЕ en seen ids oe 3 Ea 
; ela Tod F Fic. 4. — Progress af Junction Connection, Relay System. : 
exert no brain-power in tracing the | 
relation between the signal and its зеро Фф 
corresponding jack or cord. The 0 F д 
шр signal may be alight or out — 0 асы. 
corresponding to the down and u о " "M 
positions of the indicator, but it aay —— "Relay Susan 
also flash, and it may be made to ' 
flash at different rates of speed, 8 | : | 
easily recognisable. Therefore the о аваз ͤ— Ä ' Connection 
lamp signal is able to convey a greater | | 
number of meanings as a working . RSEN Connection a a р 
signal, than an indicator. Finally, Р FIG. 5 —Total Operating Time per connection, including supervision and ringing. 
the more assertive and positive eignal }` Junctions in Relay System have Automatic Ringing. 
given by a lamp as compared with an "T i А e i . 
indicator is due to a simple physical a o E MEE e P 
fact—the great sensitiveness of the о n l F Cocal Connection 
eye to light. The lamp is seen out — — —— MÀ MagnetoSystem. 
of the corner of the eye, во to speak, О | F Local Connection 
whereas an indicator muat be more Leith AD Relay System. 
directly in the range of vision. v | 
Perhaps the most striking im- 0 | | | F Junction Connection 
provement in operating, resulting —  ————————————————————————Á M ER | 


0 PY F Junction Connection - 
central source, is automatic super- Ё Fie o Total Pine Plant is im use per Connection, exclusive of Conversation. 


vision. In the older systems of 

working the indefiniteness and unreliability of the signala made it 
necessary that the operator should give each connection a certain 
amount of supervision, which demanded a certain amount of the 
operator's time on each connection in excess of the time actually 
required for the operation of the connection, In the modern switch- 
board the exact condition of the two subscribers’ lines connected, is 
shown by the atate of the two supervisory lamps associated with the 
connecting cords. By the automatic working of these two signals, 
the operator knows when the called subscriber answers; she knows 
when one subscriber hangs up and the other does not ; she knows if 
either subscriber wants her to come in on the line; and, finally, she 
knows when the two have hung up. The automatic supervision and 
the automatic and definite disconnection signal afforded by the 
double supervisory signals constitute an immense advance in the 
means of bandling telephone traffic. 

_ In the working of junction lines—a branch of the operating which 
is of the highest importance in large systems, since the greater pro- 
portion of the traffic passes over the junctions—great improvements 
have been effected by modern apparatus and methods. The use of 
lamp signals affords what was lacking before, a positive disconnec- 
tion signal at the incoming end of the junction. The existence of 
the supervisory lamp on the cord at the answering position, enables 
the incoming junction operator to signal back automatically to the 
answering operator if the line wanted is engaged or out of order. 

In the accompanying diagrams the aversge time occupied in the 
various eteps o? a connection between one direct line and another is 
ehown for magneto working and for working with modern standard 
equipment. | 

The explanation of the diagrams is as follows: — 

Zero being the starting-point at which the subscriber rings or 
takes bie telephone cff tbe hook, a is the point at which the operator 
has plugged in and answered, в the point at which she has taken 
and repeated the number, c the point at which she bas tested the 
line wanted, plugged in and started to ring, snd р the point at 
which the called subscriber answers, From D to E is ithe conver- 
tation, which is not shown en the diagrame, and > indicates the 
point at which the lines are disconnected after the end of the con- 


the working was at one time uniformly magneto, and is now and 
пва been for the past three years uniformly relay, or common 
ttery. 

Taking the magneto service, the average time of disconnection, 
171 seconds, seems long. The explanation is that on many occa- 
sion no disconnection signal was received by the operator, either 
because the subscribers failed to ring - off,“ or because the signal 
failed to work. In such cases the operator would only learn that 
conversation bad actually finished by supervision — listening -in. 
Bimilar conditions would be found on any magneto system tc-day 
where the subscribers had not been rigorously trained to 
xing - off.“ 

A curious feature of the service with magneto wcrking, is the 
much longer time taken to complete junction connectione, and the 
diagrams show tbat the called subscriber's anewer was apparently 
18 seconds slower on junction than on local connections. Ава 
matter of fact, the diagrams do the called eubscriber a slight 
io justice; he really answers the call somewhat me re quickly than 
the diagrams show. The explanation is that the operations on each 
connection are not strictly consecutive, as an operator usually deals 
with several connections at once. 

The really striking features of the diagrams, however, are the 
great improvements in efficiency resulting from uniform relay 
working. It is seen that the local connection is operated in 8°55 
seconde, ав against 14°77 seconds, and the juoction connection in 
1092 seconds, as against 2015 seconds, while the delay in discon- 
nection is reduced from 17:1 seconds to 3:08 teconds—a substantial 
and ран gain due entirely to the use of double supervisory 
signals, 

To show more clearly the gain in efficiency of operating with 
modern apparatus, I have plotted in figs. 5 and 6, the total time 
occupied in operating each class of connection under magneto and 
relay working, including supervision, and allowing 5 seconds for 
ringing, but eliminating the called subscriber's delay in answering, 
and, of course, the conversation. These diagrams ahow a very 
striking contrast between the results underold and modern methods. 
It is seen that the time spent in operating the average connection 
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with standard apparatus is just a third of the time occupied with 
magneto apparatus; in junetion connections the gain is even greater, 
the time spent in operating the average connection with standard 
apparatus being less than a quarter the average time with magneto 
apparatus. i 

These figures indicate that, with tbe apparatus of to-day, the 
operator sbould be able to handle from three to four times the 
number of calis in a day that she .was able to cope with 10 or 12 
years ago. 

It is impossible to establish exact comparisons of quantitative 
results to prove that the whole gain in efficiency and economy 
indicated by these diagrams bas really been utilised. That a large 
part has is unquestionable. One instance that bas come under my 
notice, illustrating & very substantial gain in economy, may be 
mentioned; it is an exchange which formerly contained a magneto 
equipment for 5,200 lines. The present switchboard equipment of 
standard apparatus is contained in a room of exactly the same size 
аз the former room, and has a capacity of 9,600 lines. 

A saving intime in oporating the average connection results in a 
more economical use of the plant in two ways; first, as the operator 
can baudle more traffic in а day, more lines can be terminated at a 
position, which means a shorter switchboard for a given number of 
lines, with many attendant economies; and second, as the plant is 
used for a less amount of time on each average connection, the daily 
traffic-carrying capacity of the plant is increased. In fig. 6 the 


diagrams illustrate the total time tbat the plant is employed inthe . 


unproductive part of the connection, the time that the plant is in 
use from the call to the second subscriber's answer, and from the 
end of the conversation to the disconnection. It will be seen that 
on the local connection the operating period on each connection has 
been reduced from 56:45 seconds to 33:47 seconds, a gain of 22:98 
seconds, and from 79:55 to 38:97, a gain of 40:58 seconds on junc- 
tion connections. Allowing an average of 120 seconds for the con- 
versation, the result of shortening the time during which the plant 
is tied up on each connection by 40 seconds is an increase of 25 per 
cent. in thetraffio-carrying capacity of the junction plant. 

The great increase of efficiency shown by these diagrams is due 
not only to improved methods of signalling and improved apparatus 
generally, but also to more efficient operating and a more thorough 
study of the minutest details involved ín the handling of telephone 
traffic. It remains true, however, that the improved apparatus is 
the fundamental cause of the increased efficiency, for with the 
standard apparatus of to-day we get absolute aniformity of working, 
and so are able to train operators more effectively and more 
systematically. In the old days, with a variety of types of equip- 
ment in use in the different exchanges, it was impracticable to 
establish a really effective training school. To-day, with uniform 
equipment іп all exchanges, a training school where the emb'yo 
operator learns her work by the practical manipulation of the same 
appliances as she will handle in the regular excbauge is а most 
natural institution. At such a training school more progress is 
made in а month ia turning out an effivient operator than was 
formerly made in three months. - 

The general supervision of the service becomes much more 
effective with standard apparatus, because the lamp signals are 
much more easily observable by the supervisors than indicators 
are. 

Tae constant observation of the traffic is the measure which bas 
contributed most to the effective use of modern apparatus, and to 
the attainment of a high standard of efficiency and accuracy in the 
operation of a large daily volume of telephone traffic. 

Some idea of the complexity of telephone traffic may be had 
from the fact that the form for recording these service observations 
contains 42 columns, each with its appropriate heading. The 
information gained by a large number of tests of this kind, in whioh 
observation is made of every detail in the brief history of the tele- 
phone connection, is of enormous value in bringing to light the 
weak spota in the service. 

To secure speedy aud accurate operation of the vast volume of 
traffic which flows daily through a large telephone system requires, 
first, that the apparatus used have signals of definite meaning, that 
the working of the apparatus be largely automatic, and that the 
apparatus be of uniform type throughout the system ; second, that 
the operators bs thoroughly trained in the manipulation of the 
apparatus and in the methods of dealing with all varieties of calls 
before being entrusted with the conduct of actual traffic; third, 
that the operators be continuously trained to active co-operation 
with each other, so as to produce general efficiency, and to accuracy 
and method in every detail; fourtb, that a constant study be main- 
tained of the actual conduct cf the traffic, directed to the improve- 
ment of the standards of accuracy and speed. 


DISCUSSION. 


Mr. J. Gavey, in opening the discussion, referred to the clore 
relation between good desigu and capital expenditure in telephone 
installations. He emphasised the adventsges of the automatic over 
the magneto board, poin!ibg out that an operator on the former 
type of board could attend to double the number of subscribers, which 
meant a saving in fret ccst of plant, in floor space and in operators’ 
wages. This applied even more to the junction working, which 
probably equalled 30 per cent. of the lines. 

Mr. W. Соок argued that supervisory signals could have been 
attained without the ure of signal Jamps, and that the value of such 
a system depended on its ability to dispense with listening in.” 
In New York it hed been found that with a magneto system the 
operator came into circuit on the average 53 timer, the time required 
for а local call being 14 reconds, and for a junction call 16 seconds; 


і 


this disappeared with the introduction of the common battery 
system. 
"Mr. J. E. Kinassory said that 5 million messages were tele- 
phoned daily in this country, and the method of conducting this 
traffic was a great factor in its success. Each system must be 
studied on its merits, but there were certain broad lines to go upon. 
Traffic affected all telephone plant but the lines. He agreed with 
the author that it was a great advantage to have the anewering jack 
close to the indicator, but this was not new, and it had to be altered 
through mechanical reasons, facilitated by the introduction of the 
signal lamp. | 2 d 

Mr. В. J. GODDARD commented on the similarity of telephone and 
railway traffic problems; he wished for further information abou* 
the former. There were four points of especial interest in regard to 
telephone їтаћ з: —(1) The number of calls per subscriber; (2) the 
variation of traffic during the busy hours; (3) the sufficiency of the 
juuction lines for their traffic; and (4) the operators' methods for 
obtainiog efficient service. Iaquiries over the line dislocated the 
traffic very much. | 

Mr. D. H. Kennepy contributed some interesting figures of the 
times of traffic operations. The operation denoted in the author's 
paper by o a was completed in 1 second by an expert operator. In 
the G.P.O. system a pilot lamp was provided for every 60 lines, and 
its withdrawal resulted in a slowing of the operations. Farther 


during tbat time. The paper was divided into periods, aud he 
thought it might well have been divided up into a period of 
English development, and a later period of eight years during 
which Americans had brought the telephone to its present state ; 
this was accounted for by competition in America, and monopoly in 
Bagland. ‚ | 

Мт. FRANK GILE found fault with the author, in that indirect 
signals had been in use for years He thought that telephone 
traffic demonstrated that the ordinary method of fixed charges 
was all wrong; it led to much frivolous use of the lines which 
indirectly increased the amount of plant required, and its cost. 
The introduction of the flat rate in New York had led to a 
reduction in the number of lines engaged from 23 to 124 per cent. 
He suggested a measured service, the user to pay for the time he 
used the telephone. In concluding, he mentioned some excellent 
time results of operations such as were given iu the paper, 
these haviog been obtained in ordinary work at Nottingham 
aud Hull respectively; at Nottingham the operation denoted 
by oa took 44 seconde, o D took 22 seconds, aud mr took 
4" seconds; at Hull the times were 4, 20:5 and 38 seconds 
respectively. He furiher showed by “time of answering” curves 
the averaga results obtained, which showed the efficiency gained by 
using the relay type of board. 

Mr. H. Laws Wess briefly responded, remarking that the dis- 
cussion which had taken place showed a general agreement with 
the conclusions of the paper. 


THE ELECTRIC LIGHTING ACTS: 
REVISED BOARD OF TRADE REGULATIONS. 


Lasr August we analysed the draft sets cf regulations issued 
by the Board of Trade, comparing them with the old code 
and drawing special attention to the new proposals of im- 
portance. (See ELECTRICAL REVIEW, Nos. 1, 396-8). 
Since that date the Board of Trade has carefully considered 
the various criticisms and suggestions which have been 
received on the draft, and it has now issued the regulations 
in their final form. It is, perhaps, hardly necessary to say 
that a considerable amount of boiling-down has taken 
place, both in comparison with the old rules and those 


recently drafted. Without going through the new rules 


again in tolo (for this we refer our readers to the issues 
mentioned) we propose pointing out where farther alterations 
have been made. In one point the four sets of rules are 
similar ; that is, they have the same number of clauses, and 
the reason will be apparent later on, From the critic’s point 
of view, however, this considerably lightens the difficulty c 
comparison. 
A.—REGULATIONS FOR SECURING THE SAFETY 
OF THE PUBLIC. 


Clause 1 (b) (2) now reads as follows, the added portion 


being italicised :— - 

The supply to every arc lamp shall be controlled by means of an 
efficient cut-off switch, placed in such a position as to be easily 
handled by the person in charge of the arc lighting, snd connected 
во that by ite means all pressure can be cut off from the arc lamp 
itself, and from any regulating switch, resistance or other device 
in connection therewith. Provided that where the arc lamps are 
connected in series across the outer conductors of a three-wire system, it 


shall be sufficient if one such switch be provided for cach servesyas arc 


lamps. 
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Clause 3 has been shortened, the conditions of extra high 
pressure supply to a factory or mine not being dependent on 
compliance with the Factory or Mines Regulation Acts, but 
with * such other regulation as the Board may prescribe." 
- Clause 4, originally as old Clause 5, now reads as 
follows :— 

4. The sectional area of the conductor in any electric line laid 
or erected in any street after the date of these regulations sball not 
be less than that of a strand of seven wires, each of which is of No. 20 
standard wire gauge, and tbe sectional area of every wire in а 
strand forming any such conductor shall not be less than that gauge. 


This regulation shall not apply ia the case of an electrio line 
placed in a lamp-post 


Clause 5 was old Clause 7, and this was modified in the 
draft. But the reservation that the testing preesure shall 
be 50 per cent. greater than the maximum, bas been dropped, 
and the clause now stands :— 

5. Every low pressure and medium pres ure main shall be tested 
for insvlation after baviog been placed in position, and before it is 
used for the purposes of supply, the testing pressure being the maximum 
pressure to which it is intended to be subjected in use and in any case at 
least 200 volte, and the undertakere shall duly record the results of 
the teste of each main or section of a main. 

The italicised portion shows what has been added to take 
the place of the above omission. - 

Old Clause 10, which was left intact, now figures as 
Clause 7, and specifies that “а high pressure circuit shall 
not be brought into use unless the insulation of every part 
thereof has withstood the continuous application during 
half-an-hovr, &c.," the previous time being one hour. 

We notice that old Clause 18, dealing with the amount of 
energy to be carried by a line used for high pressure, has been 
entirely dropped. 

The question of overhead lines, which formerly took up 
so much space, and even in the draft rules was fairly lengthy 
for provincial undertakings, is now reduced to one clause 

common to all the codes, which runs as follows :— 


13 Overkead lincs shalt not after the date of these regulations be 
erected or maintained, except in accordance with plans approved by 
the Board of Trade, and subject to such regulations as the Board 
may prescribe; provided that thie regulation shall not apply to зру 
clectric lines which have been erected at the date of these regula- 
tícns, so long as those lires are maintsined in accordance with any 
regulations of the Board cf Trade which are in force and applicable 
thereto at that date, and with any requirements of the Board made 
thereunder. 

This certainly gives the Board of Trade more work to do, 
and the undertaker less to read, whilst the four codes are 
thereby equalised as regards the number of clauses. 

The clause which in the old rules figured +в No, 29, and 
in the draft remained intact, row has it :—* All metal con- 
duits, pipes and casings containing any high-pressure electric 
line—.” The italicised portion being added. After this 
there is a large break, but we find that the maximum power 
in case of underground sub stations, &c., has been thrown 
together £o as to include transformers in street boxes. 

With regard to main fuses in eervice lines, it is now 
stated :— 

But no fase or automatic circuit-breaker shall be inserted in the 


intermediate conductor of a three-wire system where the pressure 
between the adjacent conductors exceeds 125 volts. 


The remainder of part A is practically as drafted, but the 


sub-section of the clause dealing with connections of circuits - 


with earth, now No. 34, and laying down that distributing 
mains must be divided into sections and 
through circuit-breskers, has been transferred to Section B. 


B.—REGULATIONS FOR ENSURING A PROPER 
AND SUFFICIENT SUPPLY OF ELECTRICAL ENERGY. 


The first thing we notice in this section is that old 
Clause 1, notice of intention," has been omitted. Ав 
regards constant supply, the draft practically stands, but 
local authorities in the provinces are subject to Board of 
Trade control and companies to agreement with the local 
authority. Companies in London have to agree with the 
local authority and the County Council, whilst local 
authorities have the County Council to deal with. Ав 
regards discontinuing the supply, or changing tbe 
polarity— | 
Notice to all persons likely to be affected shall be given of such 
discontinuance, or change, and of the probable duration thereof, 
and the Board of Trade permission is dispensed with. 

Olause 2 is the sub-clause (5) regarding oonnectiong of 


interconnected _ 


circuits to earth, which was dropped out of Sec. A, and has 
been inserted here. Clauses 8 and 4, dealing with declared 
pressure and frequency, have been somewhat modified from 
draft Clauses 4 and 5, and as they are important, we quote 
them in full for local authorities in London :— 


3. Before commencing to give a supply of energy to any con- 
suwer, the undertakers shall declare to that consumer the constant 
preesure at which they propose to supply enerey at his terminals. 
The pressure so declared shall be constantly maintained, subject to 
a variation not exceeding 4 рег cent. under any conditions of 
supply which the consemer is entitled to receive, or such other 
variation as the Board of Trade may from time to time allow, and 
shall not be altered or departed from to an extent greater than that 
variation except by consent of the County Council, and upon sach 
terms and conditions asthe Oounty Oouncil may impote, and after 
public notice has been given during a period of one montb, in such 
manner as the County Council may require, of tbe intention of the 
undertakers to apply for consent to alter the same, If the County 
Council refuse to consent to an alteration or impose any terms or 
conditions with which the undertakers are dissatisfied, the under- 
се may appeal to the Board of Trade, whose decision sball be 
fi 


Provided that any regulation in force at the date of these 
regulations whereby the consent of any consumer (or in default 
thereof the consent of the Board of Trade) was then required to a 
change in the declared constant pressure to that consumer: 
premises shall, notwithstanding anything in these regulations, con- 
tinue of full force end effect ia the case of any consumer whose 
consent was then so required, and shall apply in that case as if it 
had been expressly set out in these regulations. 

4. Before commencing to give а supply of energy to any con- 
sumer, the undertakers shall declare to that consumer the system 
which they propose to adopt, whether alternating or continuons 
current, and, in the case of alternating current, the frequency — that 
ia to say, the number of complete periods per second at which they 
propose to supply. The system and frequency во declared shall be 
maintaired subject, as respects frequency, to a variation not 
exceeding 2j per cent. from the declared frequency, and shall not be 
altered or departed from except by consent of the County Council, 
and upon such terms and conditions as the County Council msy 
impose, and after public notice has been given during a period cf 
one month, in such manner as the County Council may require, of 
the intention of the undertakers to apply fer consent to alter the 
eame, If the County Council refuse to consent to an alteration or 
impose any terms or conditions with which tbe undertekers are 
dissatisfied, the undertekers may appeal to the Board of Trade, 
whose decision shall be fiaal. 


Companies in the provinces have tô obtain the consent of the 
local authorities, and it is added that “if the local authority 
refuse to consent to an alteration or impose any terms or 
conditions with which the undertakers are dissatisfied, the 
undertakers may appeal to the Board of Trade, whose 
decision shall be final." Local authorities in the provinces 
must obtain tLe consent of the Board of Trade, and coni- 
panies in London are in the same position as local 
authorities. n 

The Penalty Clause remains as before. The following 
appendix. makes it clear tbat there shall be no trifling with 
the Board of Trade :— | 

There regulations are made subject to the power of the Board 
of Trade to make such further or other regulations аз they may 
think expedient; and nothing in these regulations be 
copstreed to authorise the undertakers to lay any electric line or 
work tbeir underteking otherwise than in accordance with the 
Order and the principal Act, or to supply energy otherwise than by 
a system for the time being approved of by the Board of Trade 
under the order. 1 
Whilst the subjoined affords a little insight into depart- 
mental—shall we say, rivalry ? 


These regulations are, so far as they relate to factories and 
mines, in addition to and not in eubetitution for any regulations 


made by a Secretary of State under any Act relating to factories or 
mines. 


— MÁS 


— 


ELECTRICITY ON STEAM RAILWAYS. 


In the issue of May 12th of our contemporary, Zhe Trans- 
port and Railroad Gazette, there is an interesting article 
by Mr. Clement F. Street on The Use of Electricity on 
Steam Railways,” in which he calls attention toa great many 
points which have frequently been emphasised in our columns 
in the past. His statement, that in the pest, even in 
America, there has been a tendency for steam railways to 
look upon the proper handling of a suburban service 88 8 
necessary evil and а nuisance, and to consider that it is & 
di pas task to make such a service pay in only too true, 
and even ab the present day the directors of the В.Е. and 0, 
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Railway seem to hold similar views. But apparently 
in American railway circles different views are beginning 
to be held, and it is the general opinion there at the present 
time that suburban traffic, if properly handled, presents 
great possibilities as a source of revenue. It would seem 
that the same causes which are at work here, and which are 
making our railway companies seriously consider electric 
traction, have been at work in America, and have resulted 
in changing the view of American railways as regards 
suburban traffic. The electric tramway in England has 
developed very rapidly of recent years, and it is that which 
is blamed by most of our railways for the decrease in the 
receipts of their suburban lines, but it is probable that 
instead of being a cause of trouble and loss, the electric 
tramway will eventually turn out a blessing, by forcing rail- 
way companies into realising what a great source of profit 
ів at present lying idle and not being utilised by them. 

In America the same thing more or less has happened, 
the tramways having not only taken away all the local 
traffic from the railways, but at the same time created a very 
large new traffic which did not exist before the introduction 
of electric traction on tramways. 

The striking success of the tramways has resulted in these 
lines becoming very congested, and consequently the average 
speed is very low. As far as the large towns are concerned, 
this average rarely exceeds 10 miles an hour, which means 
that the sphere of the tramway is limited to a radius of from 
four to five miles as far as an average maximum trip is con- 
cerned. It ів not intended to imply that a tramway will not 

y if it is very much longer than five miles, but 


that few people will be prepared to travel a greater distance : 


than from four to five miles by tramway, if other facilities 
are provided. Those railways which, having lost the very 
short-distance traffic, began to -electrify, with the hope, 
originally, of regaining the short-distance traffic which they 
had lost owing to the competition of the electric tramway, 
have not found their expectations realised, although the 
financial results have nearly always been most satisfactory. 
As a matter of fact, instead of the electrified railway 


damaging the tramway, it was usually found, on tbe 


contrary, that the traffic on tbe tramways increased 
at the game time as the railways found that the average 
run on their suburban lines was greatly increased. In 
other words, it was found that the electrification of rail- 
ways inducrd people to live farther out of town, and, there- 
fore, to travel longer distances on the railways, utilising the 
tramways to get to business from railway termini in tbe 
town or to get home from the railway station in whatever 
suburb they resided. 

It is only electrification which can be the salvation of 
railways as far as suburban traffic is concerned, because it 
enables them to double, if not treble, the average travelling 
speed of their trains, and not only to do this but greatly 
increase the frequency, thus practically doing away with 
time tables. At the same time the speed attainable on 
electric railways makes it impossible for the electric tramway 
to compete for a long distance, us it does at present with 
steam railways. 

Mr. Street briefly summarises some of the benefits derived 
from electrified railways, as follows :— 

Locrease in gross receipts. 

Better application of power to trains. 
Increased capacity of termini. 
Reduction in operating expenses. 
Reduction of terminal expenses. 


Reduction in cost and maintenance of equipments. 
Increased reliability of service. 


We have already many times in these columns called 
attention to these benefits, and they have recently been 
dwelt upon at length in the articles of Mr. Philip Dawson, 
consulting electrical engineer to the L.B. & 8.0. Railway 
Со. (ELEC. Rev., February and March, 1904). There are, 


however, some pointe raised by Mr. Street, which, even at 


the risk of repeating what we have already stated, are of 


such importance, and are so often entirely overlooked by 


some railway engineers, that we consider them again 
here. | 
. As regards increase in gross receipts, the results of the 


Mersey Tunnel, the North-Eastern, and the Lancashire 


and Yorkshire Railways in this country have been so satis- 
factory, and are so well known, as not to require to be 


mentioned again here, not to speak of the phenomenal 
results obtained by the electrification of the Manhattan 
Elevated in America. ; 

As regards the better application of power to trains, Mr. 
Street summarises his reasons for making this statement as 
follows :— 

1. A higher rate of acceleration cau be obtained. 

2. A charge in the weight of a train does not cause & corre- 
sponding change in the rate of a-celeration. 

R E Bate of acceleration oan be changed to snit different con- 
tions. 

4. Switch (shunting) engines are not required. 

5 Draw-bar strains are distributed. 

As regards reduction in terminal costs, a few points are 
brought out by Mr. Street in his summary, which show 
how these reductions are brought about. Mr. Street states 
that with electric cars terminal costs are reduced by about 
60 per cent., and the investments in buildings and equip- 
ment are reduced by from 80 per cent. to 90 per cent., and 
the following table is given, showing how this is 
accomplished :— _ 

Roundhouse—Bliminated. 

Cinder pit—Bliminated. 

Washing boilers— Eliminated. 
Cleaning flues and grates— Eliminated. 
Packing glands— Eliminated. 

Firing up engines—Eliminated. 
Tarntable expenses— Eliminated. 
Wiping, practically— Eliminated. 
Sand house expenses—About equal. 
Water supply—Practically eliminated. 
Coal trestles— Eliminated. 

The arrangements made for handling coal and ashes are, 
of course, transferred to the central power house, but owing 
to the greater facilities available for this work, the cost of 
doing it сап be reduced. e | 

"The care of electric cars does not necessitate expensive 
buildings, and, as a rule, they are not placed under cover 
when out of service. Where this practice is followed, the 
only building required is a small inspection house provided 
with pite. In fact, all the arrangements made for the care 
of locomotives are done away with, and the provision made 
for caring for cars under the present system, with the 
addition of an inspection and light repair house, will prove 
adequate. ` | 

Some remarks as regards reliability will certainly prove of 
great interest to our railway directors, as some of them have 
been heard to express grave doubts on this subject. 
According to Mr. Street, the records of the large elevated 
railway in America show only one-third as many delays to 
services, owing to failures of equipment, since electricity 
has superseded steam. It is stated also that these.records 
refer only to the total number of delays, and do not take into 
consideration an increase of more than 20 per cent. in the 
number of trains operated, and the rail way officials of this line 
state that they consider that the company has derived great 
benefit in this respect from the adoption of electricity. _ 

Passing over many other advantages- obtained and 
economies effected, the economy in coal consumption will 
be very considerable. Thus Mr. Stilwell stated, at the 
International Engineering Congress at St. Lonis last year, 
that on the basis of horse-power actually delivered toa train, 
the fuel consumption for electricity was abont one-third in 
quantity of that required when steam locomotives were in 
operation, and when it is remembered that, in London, at 
any rate, coal for locomotive purposes costs probably double 
what the fuel must cost which can be burnt in a large 
central station, if the cost of fuel is taken into consideration, 
Mr. Stilwell’s statement shows that per horse-power-hour 
delivered to a train the cost of, fuel for electric traction 
would amount to one-sixth the cost of fuel used by steam. 
locomotives. i | = 

Mr. Street does not confine himself to giving the advan- 
tages of electric traction, but further considers the various 
systems which should be employed, and, after а most careful 
and exhaustive examination of all the different systems, gives 
his views unequivocally for the single-phase alternating 
current, method, thus agreeing with the views which we have 
repeatedly expressed, and which are to the effect that, as far 
as the electrification of railways is concerned, the single-phase- 
is the only possible system of the future. Au 

We are glad to see an American railway authority like 
Mr, Street make such a clear statement in favour of the 


аа 


916 


THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,436, Jon 2, 1905, 


— ——— — —u— .—— SSS ЫИС 


single- phase system. The three-phase system has reoently again 
come to the fore in some of the daily papers; but though we 
have acquired all the information we have been able to in 
connection with the results which have been obtained in actual 
practice on the Valtellina line, and which bave appeared 
from time in cur Italian contemporary, the Eleltricista, the 
results of the investigation we have made have not been 
such as to convince us that pur attitude as regards the 
system to be adopted for heavy traction on suburban rail- 
ways is wrong. 

We wish it to be clearly understood that no one can 
admire more than we do the splendid results obtained on the 
Valtellina Railway, and the excellent way in which Messrs. 


Ganz & Co. have so successfully operated this line. Buts 


this is a case where the line is a very long one and trains 
infrequent, there being. probably fewer trains on the whole 
Valtellina system in one day than would be run on one 
of our London lines in one hour. Furthermore, the distance 
between stations is great, the line has severe gradients, 
and the question of acceleration is of little importance. In 
other words, the conditions to be fulfilled by electric traction 
on the Valtellina line are totally different to those which are 
abeolutely essential to the success of electricity on a suburban 
system, conditions which are fulfilled both by continuous 
current motors and by single-phase motors, 

The three-phase system requires two overhead wires, 
which must be insulated one from the other. Jn order to 
compensate for this disadvantage, there must be some 
advantage peculiar to the three-phase system, and the claim 
for such appears to rest entirely on the greater economy in 
energy consumption. This claim, however, can only be 
substantiated on the assumption that the energy returned to 
the line by the motors is actually ueed up in traction and 
really amounts to an important figure, because it must be 
borne in miod that three-phase motors even when operated 
in “ cascade" have very large rheostatic losses, and that 
these must be made good by recuperation from another train ; 
if this does not take place at the exact moment when it 
is required, it may become dangerous to the generating station. 

Even if current can be returned to the line and used to any 
considerable extent, it is very questionable whether it will 
not cause trouble in the distribution system and generating 
station. In order to make current regeneration useful, the 
current must be absorbed by another train the moment it is 
generated, otherwise the regeneration will upset the 
equilibrium of the distribution, and as a first result will 
tend to accelerate the generators at the power station, which 
will then have a terdency to run as motors. 

Under these circumstances it will at once become apparent 

that even if there is a net regeneration of from 10 to 20 per 
cent. of the energy consumed, it is highly improbable that 
` all of this will be available for operating other trains, as 
other trains may not be in a position to take this current ; 
and therefore, under these conditions, the amount of energy 
used per train-mile, that is to say, the amount of energy 
which would really have to be generated at the power station 
and paid for, would be very much greater than that 
which could be guaranteed inclusive of recuperation. 
. This point apparently is realised in Italy, and it has been 
proposed there to utilise the returned energy by means of 
heavy fly-wheels in the generating stationg, or by hydreulic 
accumulators. But if energy is going to be purchased 
from outside, as appears very likely to be the case 
in the future, it is more than probable that the companies 
from whom such power may be purchased, will raise 
very strong objections to a system of traction which may 
have serious effects on the generating plant, unless the same 
be of very special design. ay 

Mr. Celeri, one of the chief engineers of the Italian State 
Railways, under whose supervision the Valtellina line is, 
suggests in а signed letter in the Elettricista of January 15th 
of this year, that although recuperation of energy is 
possible, when translated into actual figures, in actual 
practice, it comes to very little," 


So far as regards returning energy to the line, we have. 


now to examine what are the actual results claimed on 
experimental lines by Messrs. Novi and Donati, who recently 
carried out a series of extensive experiments on the Val- 
tellina line, ав compared with the results obtained by single- 
phase motors under somewhat similar conditions, and, for- 


tunately, we are enabled to do so by means of figures which 
have been given by our contemporary Engineering in ita 
last issue, in which it discusses electric traction on railways, 
The experiments of Messrs. Novi and Donati show that with 
electric locomotives hauling four or five carriages which 
together weigh between 60 and 70 tons, the locomotive 
itself weighing some 54 tons, the net energy used amounted 
to 50 watt-hours per ton-mile, the maximum speed reached 
being 37 miles per hour, and the run being on the level, 
We are not told what the average acceleration was, but, 
judging from what are the requirements on this line, the 
average acceleration during the whole period of acceleration 
would not exceed 9 in. per second per second. Some further 
experiments were made by Messrs. Novi and Donati to 
ascertain the amount of. energy taken by a motor-car running 
by itself, and iu this case it was found that it amounted to 
77 watt-hours per ton-mile. 

A train, composed of two motor coaches and one trailer, 
or of three motor coaches and two trailers, which is the 
usual train formation adopted on heavy rapid transit electric 
lines, would probably not consume as much as 77 watt-hours 
per ton-mile, provided no greater acceleration than.9 in. per 
second per second were required, but from the experiments of 
Meseres. Novi and Donati, a five-car train, comprising three 
motor coaches, and with a higher average speed and accelera- 
tion, should consume considerably more than 50 watt-hours 
consumed by a train hauled by special electric locomotives, 
Under these circumstances it is interesting to compare with 
the above data the figures given by Engineering as regards 
the actual watt-hour consumption on the single-phase rail- 


' way which is now in regular operation at Spindlersfeld, 


and which has already been described їп these 
columns. Here we have a train composed of two 
motor coaches and several trailer coaches, and although 
there is no recuperation of energy, the watt-hour consump- 
tion per ton-mile is stated to amount to only 56 watt-hours, 
and this with a very much more favourable rate of accelera- 
tion than is obtained in the case of the Valtellina line, 
Indeed, there is nothing to prevent the single-phase motor 
of the Eichberg type from being run recuperating, and in 
such a сае, provided it were possible to use the recuperated 
energy, the energy consumption per ton-mile in the case of. 
the Spindlersfeld line would be reduced to about 51 watt- 
hours per ton-mile. But here again we find the makers 
state that recuperation is not an advantage, and that they 
consider that better resulta will be obtained without it. In 
the case of the Spindlersfeld line we have a suburban eer- 
vice which is more or less comparable with English lines, 
and although this particular type of motor has the quality 
of being able to be worked recuperating, the manufacture 
do not claim this as an advantage. . | 

The réal reason why so much ар to be made of 
recuperation by those who favour this method of control is 
the simple fact that were it not for recuperation of energy, 
the three-phase motor would be во wasteful, owing to 
rheostatic losses at starting,.that it would be a hopeless task 
even to suggest its adoption. | 

We do not wish to be misunderstood as regards the 
position which we have taken up, which is simply, that, for 
suburban traffic, such as is met with in and round our large 
towns, the single-phase system is the best for all require- 
ments. As regards long-distance traffic, our views always 
have been, and still are, that for this country at least, 
electric traction is not likely, at any rate for a considerable 
time to come, to be seriously considered. 

In countries where coal is expensive, or where water- 
power is plentiful, or on lines where there are beavy 
gradiente, the conditions may be quite different, and there 


may be cases where the adoption of the three-phase system 


will prove of great advantage. . 


| Electrolysis with Alternating Currents. — ММ. 
Brochet and Petit have recently reported to the Académie des 


Sciences upon the electrolysis of formic and oxalic acids. under the 


influence of an alternating current. They carried out their experi- 
ments in a cylindrical vessel of glass holding 150 oc., aud used as 
electrodes two strips of platinum 11 cm. long x 0'4 om. wide, the 
current density being 1 ampere per'sq. cm. They found that 
electrolysis proceeded easily, the products being the same as with 
direct current, and the yield being very high. | | 
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THE SINGLE-PHASE RAILWAY SYSTEM 
IN ITALY. 


By E. A. KERBAK ER. 


Ir is not uncommon in Italy to find towns of consider- 
able importance which are lacking in facilities for inter- 
communication, on account of the mountainous nature of 
the country. In many instances the distance between a town 
and the nearest rail way amounts to several miles, and generally 
there are gradients all along the route exceeding 1 in 10. 
Therefore traffic, even with carts, is laborious, and these 
places are in a very unfavourable position from an industrial 
standpoint. 

Electric traction in some instances, and motor-car services 
in others, have effected great improvements, having made it 
possible to develop traffic which it had been impossible to 
carry on with steam. | 

Where the traffic is of moderate density and the route long, 
a motor-car service has proved the more advantageous ; but 
when, with given local conditions, the traffic exceeds a 
certain limit, electrical traction is found to be the more 
economical. The succets attained by the single-phase motor 
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Fio. 1 \ 
during the past year has constituted а great step in advance 
in the field of electric traction, because, thanks to the 


moderate capital outlay, it is possible to adopt electric 
traction on many lines which, on account of their great 
length, would require with direct current working a 
number of costly feeders, as well as sub-stations and 
attendants, 

In the district between Rome and Civita Castellana there 
are about a dczen little towns which, so far, have had no 
means of communication with Rome. Fig. 1 shows the 
different railways going from Rome to various neighbouring 
places. All these railways are operated with steam engines, 
with the exception of a line going to the Roman QCasties, 
which is approaching completion on the D.o. Thomson- 
Houston system, and another line, the Roma-Civita Castel- 
lana, the construction of which has already been commenced, 
and which will adopt the single-phase system of the Westing- 
house Co. A description of the latter may be of interest, as 
it has been necessary to design for it many new details on 
account of the high voltage which has been chosen for the 
trolley wire. 

This line, which will be ready in six months, is nearly 
33:5 miles in length; the line, however, will eventually 
reach Viterbo, when its total length will be over 46 miles. 

Fig. 2 shows the mountainous nature of the district. 
. Many stiff gradients are met with, including one of 1 in 14 

for about 4 mile. : 
The traffic on this line will be conducted as follows :— 


Between Rome ard Ponte Milvio, an ordinary suburban ser- 
vice will be carried on with single cars weighing about 12 tons 
each when loaded; between Ponte Milvio and Civita Castel- 
Jans, there will be two traine, each weighing about 20 tona 
fully loaded, and running at an average speed of nearly 15 miles 
per hour (maximum speed allowed, 22 mile: per hour). 


m | '2.860 | s соо peed os 87 ' 
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The power station wil be at Ponte Milvio, 2:5 miles 
from Rome, and will be equipped with steam turbines of 
300-H.P. driving single-phase alternators at 25 cycles and 
6,000 volts. The line between Rome and Ponte Milvio 


. will be operated at 550 volts, the remaining section at 6,000 


volts. 

The track, which is single throughout the line, has a 
gauge of 1 metre. The rails are of the Phœaix type, 
weighing 70 lb. per yard and 13 yards long, inside the 
town—say, between Rome and Ponte Milvio—for a length 
of nearly 2:5 miles, For the other part of the line— 
between Ponte Milvio and Civita Castellana—rails of the 
Vignoles type are used, 13 yards long and weighing nearly 
42 lb. per yard. The track is laid down on the existing 
roadway (the old Via Flaminia), and the ties are of oak of 
the best quality, 33 in. a 

Only one side of the track is bonded, with the exception of 
the part of the line between Rome and Ponte Milvio. The 
bonds are of the Chicago type, fixed under the fish-plates on 
the inner side. Each bond weighs about 0°35 1b., and the 
distance between the two terminals is 8 in. The bonding is 
done at the same time as the track is laid down, во as to 
ensure economy and efficiency. 

Between Rome and Ponte Milvio, where a pressure of 
550 volts is used, there are two No. 00 trolley wires of 
copper of high conductivity. From Ponte Milvio to Civita 
Oastellana there will be used only one No. 0 trolley wire. 
The former are fixed in the ordinary way ; the latter, which 
is of a special figure-8 section, is attached to mechanical ears 
made of steel. As shown in fig. 3, these ears are fixed toa 
steel wire, capable of resisting a tensile stress of 2,700 Ib. 

Double insulation is provided. The first is obtained by 
two special porcelain insulators, 5 in. high and 5 in. largest 
diameter ; these insulators are fixed to the bracket arm by 


Fia. 3. 


means of two bolts, and are tested before delivery, up to 
20,000 volts. The second insulation consists of two insu- 
lators, to the ends of which are fixed with a special cement 
two hooks for the steel wire ; these insulators, before delivery, 
are tested with 40,000 volts. 

The bracket-arm is made of two fiat iron bars, which are 
riveted together except at one end, where the bars are 
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forged in such a way as to surround the pole, and are fixed 
toit with a bolt and nut. i 

The poles are of chestnut ; their sizes are: — Total length, 
from 28 ft. to 30 ft. ; top diameter, 5] in.; bottom dia- 
meter, 11 in. These poles are sunk in the ground to a 
depth of 5ft. or 6 ft. On straight track they are about 
125 ft. apart. Before erection, their lower ends are car- 
bonised on the spot where they are to be erected. 

As shown in fig. 3, on each pole, besides the bracket-arm, 
there are fixed three insulators. Two of them are for the 
telephone service, the third for the pilot wire. Since this 
pilot wire must work at a pressure of 6,000 volts, its insu- 


* Pilot wire 


Fra. 4. 


lators have to be of the best quality. The pilot wire referred 
to is of No. 18 S. W. d., and is required for the actuation of 
a safety device, which is fixed at the power station. 

Е In order to render a pressure of 6,000 volts permissible 
on a public road, it is necessary to employ such a system 
that, should the trolley wire break down at any. point of the 
line, the current will be cat off at the same moment at the 
power station. 

Furthermore, the current must also be cut off in the case 
of a short circuit on the line, or of a current flowing in 
excess of the limits of safety. . 

Fig. 4 is a diagram showing the system adopted. The 
apparatus includes an automatic oil circuit-breaker в, with 
its coil c; two electro-magnets м and N; and two trans- 
formers т and R. | 


~«When the line is in its normal working condition, the. 


current supplied to it goes through the electro-maguet M, 
but is not strong enough for operating the latter, which, there- 
fore, remains always open. On the other hand, the trans- 
formers T and R have their primaries always connected on 
6,000 volts, so that at the terminals of their secondaries 
there is a certain pressure. Furthermore, the secondary of T 
is always connected with the terminals of the electro-magnet 
N, and keeps its armature in the ** open ” position.. 

Suppose, first, that a short circuit happens oa the line ; 
then the electro-magnet м, which is in series with the trolley 
wire, carrying a current stronger than the normal value, 


TURN OUT 


Fic. 5. 


draws up the core and closes the circuit through the 
secondary of the transformer T and the coil c, thus opening 
the circuit breaker. 

Suppose now that the trolley wire or the pilot wire breaks 
down at a certain point of theline. In this case, as the 
trolley wire and the pilot wire are in series, no current will 
go through the primary of the transformer т; therefore the 
pressure at the terminals of its secondary become zero, and 
no current can go through the coil of the electro-magnet N. 
The core of the latter comes down, closes the circuit through 
the coil о and the secondary of the transformer R, and 
consequently trips the circuit-breaker. | 

One of the difficulties of the system described is ita appli- 
cation at the turn-oute, because if the two wires run in 
parallel, it is impossible to avoid danger, due to the breakage 
of one of them. 

It has been proposed, however, to use the arrangement shown 
in fig. 5; by this means the safety of the system is main- 
tained, but the construction of this part of the line requires 
much care and intelligent supervision. 

The line in question will have no feeders at all, a No. 0 


. game time. 


copper wire being sufficient for the whole length with the high 
pressure used; every three miles there will be placed tection 
insulators which consist of a neutral wire fixed to two or 
more poles, to which are fixed also the two ends of the live 
trolley wire. 

At the point, however, where the change of voltage has 
to be effected, the neutral wire has a length of about 40 yde., 
and there is a special switch which can connect this wire 
with one or other of the two voltages, but never both at the 
This switch is erected just at the front of the 
power station, and one of the station attendants will be 
entrusted with its operation. 

The lightning arresters for the line 
will be erected at the places where seo- 
tion insulators are fixed. 

The total seating capacity of each 

i саг will be about 40 people; the cars 
è will each have four wheels. Each car 
: equipment includes two 40-H. P., 250- 
volt, 25-period, single-phase motors; 
one main transformer for primary 
pressures of 550 and 6,000 volts, and 
for a secondary pressure of approri- 
mately 250 volta; reversing switch ; 
motor cut-out; air compressor; air 
reservoirs ; complete Westinghouse brake equipment; and one 
bow-type trolley for high pressure, operated by compressed 
air. 
The work of construction is now proceeding with great 
speed, and it is generally expected that a portion of the line 
will be ready for next August. 

On the 26th of April the first stone of the power 
Station was laid in the presence of several Italian Ministers 
and other authorities, the Belgian bankers, who have pro- 
vided the capital, and some hundreds of people, who are 
anxiously awaiting the day of the inauguration of the 
system. 


— 


THE ROYAL SOCIETY CONVERSAZIONE. 


THE first Royal Society conversazione of the season was held 
at Burlington House on 17th ult. А considerable number 
of highly interesting exhibits were on view; the physical 
department was unusually good, and though there was no 
epoch-making discovery demonstrated, the apparatus showed 
steady progress along many new lines. 

The electric valve was very much in evidence, there 
being no fewer than three exhibits in which devices for 
alowing the electric current to pass in ope direction only 
were utilised. m 

Sir Oliver Lodge lectured on the use of electric valves for 
the production of high tension continuous current. He 
mentioned that Sir George Stokes had suggested in a letter 
20 years ago the use of electric vacuum valves for entrap- 
ping a portion of electricity by permitting its passage in 
one direction and stopping its return. In the apparatus shown 
by the lecturer, the electric valve was used in exactly the 
ваше way ав а non-return hydranlic valve is used with s 
pump. In the electric apparatus, an induction coil played the 
part of the pump, and sent impulses of electric current 
through the electric valve into a condenser, which might be 
looked upon as playing the part of an air vessel or aocu- 
mulator. It was interesting to see how the jar was gradually 
filled till the accumulated charge passed across a shunt air- 
gap of considerable length. The kind of electric valve used 
was а vacuum tube with а mercury electrode, resembling 8 
Cooper-Hewitt lamp. Sir Oliver Lodge showed some in- 
teresting experiments to illustrate an ingenious theory of the 
action of these electric valves. If a funnel or cap 18 
placed over u discharging positive electrode, it will be 
found that а spark discharge cannot be passed 
through the air-gap till after the lapse of some 
seconds. Sir Oliver's theory is, that the accumulation 
of free positive electrons in the funnel, bars the passage 
of the current. When these electrons have diffused 
away the current is free from obstruction, and passes with- 


= иии ааа ааа ааа TT aaa 


Vol. 56. No. 1,436, JUNE 2, 1905.) 


THE ELECTRICAL REVIEW. 


919 


. —————————————————————— —— арр раа аараан 


out difficulty. Gangain’s electric valve, and Holtz's funnel 
valve, which were invented some 50 years ago, will possibly 
now, for the first time, find their true explanation in terms 
of the modern electron theory. 

Another application of the electric valve was shown by 
Prof. Fleming. The valve used by Fleming consisted of a 
bulb enclosing a carbon filament made like an incandescence 
lamp. The filament was surrounded by а metal cylinder, 
and the bulb was bighly exhausted. It is well known tbat, 
in such an apparatus, when the filament is incandescent, 
negative electricity can move through the vacuum from the 
hot filament to the cylinder, but not in the reverse direction. 
Fleming has used this device to separate ont the two oppo- 
site currents in an electric oscillation. It was used witha 
dead-beat galvanometer as a receiver in wireless telegraphy, 
showing a large defl:ction to one side, due to the electrio 
waves. The valve replaces the coherer, and signals are 
given by long and short deflections of the galvanometer. 

Prof. Fleming ulso exhibited an ingenious apparatus for 
measuring the length of the electric waves used in wireless 
telegraphy. This instrument is based on the fact that the 
length of an electric wave is proportional to VL c. It con- 
sista of a sliding tubular condenter and an inductance coil, 
во arranged thut the capacity and inductance are varied 
together in the same proportion by one movement of the 
handle. The circuit is closed by a copper bar which is 
placed alongside of the aeria! wire indicating the electric 
waves. "The baudle of the instrument is then moved until 
a Neon vacoum tube, usd as an indicator, shines most 
brightly, and thus determines when the circuit is tuned to 
the frequency cf the aerial. A pointer moving over a scale 
then indicates the wave length of the radiated wave in feet 
or metres. This instrument is named by its inventor the 
Cymometer, and it was described by him at a recent meet- 
ing of the Physical Society.“ The tuning point is indicated 
with remarkable sharpness by the Neon tube. 

Sir William Crookes exhibited specimens illustrating the 
action of light and radium upon glass. The radium appears 
to act on glass containing manganese in the same way as 
light, i. e., both produce discoloration, but the radium pro- 
duces as much effect in seccnds ав light does in years. 

Mr. G. T. Beilby illustrated the phosphorescence caused 
by the B-rays of radium. Cale spar phosphoresces during 
exposure to the rays, and for a short time after their removal. 
There is evidently also a certain storage of phosphorescence, 
Bince it may be revived by heating the calc spar after the 
secondary phosphorescence has died down. Mr. Beilby’s 
theory is, that the storage of phosphorescence and colora- 
tibn effects are due to partial electrolysis of the calcium car- 
bonate by the stream of negative electrons. A proportion 
of the ions combine at once, others continue to recombine 
after the rays have ceased to act, and the remainder only 
recombine when the mobility of the crystal molecules is 
increased by heat. 

Mesarz. Icenthal & Co. exhibited a resonarce induction 
coil and high potential apparatus. Electrolytic condensers 
of very large capacity are charged from the mains through 
the primary of а suitably wound induction coil, the circuit 
being broken and reversed at zero potential by means of a 
motor-driven commutator of special construction. A 
powerful high tension discharge is obtained from the secon- 
dary of the coil. The appara us has the advantage that 
no interrupter is reqaired, though the motor-driven commu- 
tator appears to be a substitute of doubtful advantage. 

Another atrangement for exciting an induction coil, or 
rather a high tension transformer direct from the alter- 
nating current mains, was exhibited by Mr. Russell Wright. 
The coil or transformer in this apparatus appeared to closely 
resemble Dr. Walter's transformer recently described in the 
ELECTRICAL Review, in which the great length of the 
secondary coil enabled alternating currents of commercial 
frequency to be used in the primary. As applied to excite 
Róntgen tubes in a stereoscopic apparatus, the discharge 
was rectified by point and plate electrodes which, as is well 
known, act as an electric valve. 

Sir William Ramsay showed the action of actinium or 
emanium emanation on a sensitive screen. Actinium ard 
emaniam are different names for the same substance. It 
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gives off an emanation whose period of activity is only & 
few seconds, When this emanation impinges on a sensitive 
zinc sulphide screen, the scrcen becomes luminons, The 
luminous patch can be blown away, and in а second or two 
reappears. | | 

Mr. R. 8. Hatton exhibited some new models of labora- 
tory electric furnaces. The furnaces consist of a carbon 
tube, rod or plate, heated by an electric current. In the 
tube furnaces the carbon is surrounded by some material of 
low thermal conductivity, which also serves to protect the 
hot tube from oxidation. The substance to be heated is 
placed in a carbon boat or crucible inside the tub», and can 
thus be brorght to a very high temperature. The method 
employed for conveying the current to the carbon by solder- 
ing water-jacketed sleeves to the electro-coppered ends of 
the carbon forms а novel feature of. the construction. The 
rod and plate types of furnace are uged for melting or heat- 
ing up material placed around the carbon. Some tamples 
of refractory cxides, fused in an electric furnace, were in- 
cluded in the exhibit. Tubes of fused quartz of consider- 
able size were very striking. 

Mr. W. Rosenhain's method of obtaining sections of 
metal for examination in the microscope was especially 
ingenious. The surfaces to be examined in section are first 
coated with a thick electrolytic deposit of copper, and a 
section is then cut through the compound specimen and is 
polished by a special means to avoid all surface erosion. 
The line of contact between the original met»l and the 
electro-deposit is perfectly sharp under the highest magni- 
fication, and reveals an accurate sectional view of the original 
surface, the presence of the. electro-deposit preventing the 
rounding and fraying of the edge, which would otherwise 
render such observation impossible. The section of the 
edge of a razor was shown in this way, and slip-bands and 
other microscopic features of metallic surfaces were shown. 


NEW PATENTS APPLIED FOR 


Compiled nig hig for this journal by W. P. Taompsow & Oo., Blectrícal Patent 
Agents, „ High Holborn, London, W.C., and at Liverpool, to whom ah 
Inquiries should be addressed. 


10,188. An electrical apparatus for automatically-oontrolling the speed of 
motor-cars and like vehicles." G. H. C. Lumspen. May 15th. 

10,146. Improvements in electrical resistances.” E. Rousseau., May 18th. 

10,168. ‘‘ Automatic device for the ignition of gas by e'eotrie currents.“ 
R. KELLER. May 15th. (Complete."' 
. 10187. “Improvements ín electric couplings," J. E. BousriELD. (Firm of 
J. Pintsch, Germany.) May 15th. (Comp:ete.) 

10,197. ''Improvemer:.ts in zino rods for galvanio batteries of the Leclanché 
type." Bizemens Bros & Co., LTD., and G. W. Perry. May 16th. (Complete.) 


10,202. Improvements in or relating to methods of mea:uring, switching 
signalling and regulating electric current." M. KaLLMAN. Mayr 
(Complete.) : 

10210. “Improvements іп direct-current dynamos and electro-motors."' 
W. G. ScuMipr. May 15ih. 

10,211. Improvement in safety devices for use with bare suspended 
electric conductors." A.GREEX. May 16th. 

10,214. “Improvements in electric current rectifiers.” Tus BRITISH 
TuoMsoN-HousroN Co., Lip. (The General Electric Co., United States.) 
May 16:h. (Complete.) 

10,215. "Improvements in vapour electric apparatus.“ THE Вкітівн 
лоно ногон Co., Lip. (The General Electric Co., United States.) 

y 15th. 

10317. “Improvements in ropes and means for signalling or transmitting 
electricity through same.” J. J. Connon and W. J. Resipe. May 15th. 


10,2221. ‘Improvements relating to electric grinders for dyramos and the 


like," W. G. Porrer. May 16th. 


10,246. ''Improvements in and relating to irou-free variable inductance 
coils.” G. F. MaNsBRiDGE. May 16th. 

10, 258. Improvements in service, junction and the like boxes for under. 
ground electrical conductors." A. Bruce. May 16th. 


10,265. Improvements in or relating to electrical switches." F.A.GnirrixN, 
May 16th. 


10,288. "Improvements in or connected with holders fcr ineandescent 
electric lamps.“ L.SuNpERZzAND and G. C, PiLLINGER, May 16th. 


10,291. ''Improvements in apparatus connected with tbe multiplication of 
electric force applicable to machinery of all kinds requiring power.” J 
HowELL and E. J. RichHarpson. May 16th. 

10,296. * An improvement in electrioal fuse boxes.“ W. T. HENLEY's TgLE 
GRAPH Wonks Co., Lro., and W. H. Nichols. May 16th. 

10,293. Improvements in electric switches or relays." А. Vera and L. G. 
VzRA. (Date rU qe for under Patents Act, 1901, May 17sh, 1901, being date of 
application in United States.). May 16th. (Complete.) 

10,299. Improvements in and relating to dynamo-eleotrio machines." La 
Societe BoucukRoT & Ск. (Date applied for under Patents Aot, 1901, May 
17th, 1904, being dase of application in francs) May 16th. (Complete.) 


10,804. “Improvements in single-phase alternating current motors.“ 
ALLMANNA SVENSKA ELEKTRISKA ÁKTIEBOLAGET. (Date applied for under Patents 
Act, 1901, September 15th, 190i, being date of application in Sweden.) May 
16th. (Complete.) 

10,815. “Improvements in resistances for electric oircui:s. Н. Gissos, jun., 
and W. BickkRTOoN, May 16th. 

10,320. Improvements in alternating electric current generators." THE 
Peg aaa Co., LTD. (The General Electric Co., United States.) 

ay 3 
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108291. ‘‘Improvements in electric circuit-breakers.” THe BRITISH 
QUOMAONEOUBEON Co., LTD. (The General Electric Co., United States.) May 
10,941. " An iron standard for fixing guard boards on electric railways.” 
G. T. TurNDER and T. D. CRAMB. ` May 17th. ; 


10,400. “ Improvements relating to the application of fire alarm apparatus in 


connection with central battery telephone systems." I. B. Втвхвлсм and F. G. 
BELL. May 17th. 


10,433. “Improvements in and relating to electrical governors for the ооп” 
uo ог EM engines used for the generation of eleotrici 
ay { 


10,446. Improvements in or connected with the trolle 
tramcars," J. 8. DRovsrIELD and C. J. J. HUNTLEY. May А 
. 10,450. * Night-sights with electric Incandescent lamps for artillery sighting 
or for any Instrument in which night sighting may be required.” G. A. 
BERTALOT. (T. Bonino, Italy.) May 18th. 

e 10,495. "Improvements in the methods of charging and disc g 
W by automatic control.“ G. 8. ELLIS and A. M. TAYLOR. ay 


es of electrio 


eon * Improvements in coin freed electricity meters." J. M. TovRTEL. 
а ay . 

10,553. Improvements in electric arc lamps." W. 8. WEEDON. (Date 
applied for under Patents Act, 1901, May 20th, 1904, being date of application 
in United States.) Mayl9th. (Complete.) 


10,554. ‘Improvements in ahd relating to electric motor-driven pumps.“ 


Tux Britis THomson-Hovston Co, LTD. (The General Electric Co., United 


States.) May 19th. 


10,555. “Improvements in alternating electric current generators." THE 
British THomson-Hovston Co, LTD. (The General Electric Co., United 
Btates.) May 19th. 


10,564. “Improved system of and apparatus for electric signalling." W. 
JOHNSON, A. Нотток and W. J. BERRY. ay 20th. 

10,576. Improvements in electrical leakage indicators.” K, EDGCUMBE. 
May 20th. 

10,581. ‘* Automatic switch for electric railways.“ V. JokscH,J. PETRIK and 
R. Butta. May 20th. (Complete.) 


10,684. ‘Improvements in or in connection with electric bells.“ T. В. 
Lowrance, J. R. RypRR and W. J. Lowrance. May 20th. 

10,599. *'' Eleotro-magnetic ignition device for explosion engines.” W. Roos. 
May 20th. (Complete.) 

10,01. *' Improvements in and connected with wireless telegraphy with 
earth currents.’ L. ZEHNDER. May 20th. (Date applied for under Patents 
Act, 1901, May 20th, 1604, being date of application in Germany.) (Complete.) 

10,605. ‘* Fraud detector for electric meters.” W. W. FULLER. May 20th: 
(Date spplied for under Patents Act, 1901, May 20th, 1904, being date of appli- 
cation in United States.) (Complete.) 


10,610. "'Imprcvements in switching devices applicable to electric flasb 
advertising signs." L. К. Јов. May 30th. 


PUBLISHED: SPECIFICATIONS: 
Copies of any of: these зревіпсанова may be obtained of Messrs. W. Р. 
8 


Thompson & Co., 822, Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). | 


1903. 
Seconpary BATTERIES. A. Muller, 278. January 5th. 


RaILWA Y VEHICLES. Siemens Bros. & Co. (Siemens & Halske Aotien Gesell- 


schaft, Germany.) 718. January 121. 


ELECTRICITY MEABURINO. E. A. Carolan. (General Electric Co., U.S A.) 1,067. 
ù~ January le th. 


Lirrs. E. Chandoir and F, G. K. Caston. 2,060. January 28th. 
"SWITCHES AND CuT-outs. J. Hall. 2,284. January 80th. 


ELEcTRoLYsis. Mechwart, Coltri et Cie. (Date applied for under Patents Act, 
1901, August Ist, 1902, being date of application in Italy. 2,574. Feb- 
ruary 31st. 


SWITCHES. A. Watson. 2,429. February 2nd. 
Lames. G. W. Laybourne. 2,512. February 3rd. 
-CanmLEs. G. F. Mansbridge. 2,969, February 7th. 


ELEcTRiciTY MEASURING. W. E. Groves. 8,672. February 16th. 
RAIL CLEANERS. А. T. M. Mather, 8,700. February 17th. 


ALTERNATING CURRENT 'MacHINES" О. 8 Bragstad and J. E. La Cour. (Date 


applied for under Patents Act, 1901, April 29th, 1903, being date of applica- 
tion in Norway.) 8,704. February 17th. > 


Points FoR OVERHEAD CONDUCTORS. А. E, Burton and J. E. Leach. 8,709. 
February 17th. 


MacNETIC CLUTCHES E. R. Douglas. 8,737. February 17th. 

SWITCHES AND Cvt-outs. H. P. Ball. 8,237. February 18th. 

Fuse AND TERMINAL Boxes. L. W. Ci osta. 4,0.6. February 20th. 

THERMORSTATS. G. E. Wright and G. E. McNeill. 4,126. February 2lst. 

Evecrricity MEASURING. J. Ferguson and Kelvin and James White. 4,698. 
February 28th. 


SWITCHES AND Сот:оств. Mechwart, Coltri and Co. (Date applied for under 
Patents Act 1901, August £9:h, 1902, being date of ap plication in Italy). 4,727. 
February 28th. 


CONDUITS POR CABLES, O. Wilhelmi. 4,914. March 8rd. 

TELEGRAPHS. С. Méray-Hoirváth, 4.972. March 3rd. 

Lamps. J. F. H. Collett and A. Somervell. 4,978, March 8rd. 

DvsaMos, E. A. Carolan. (General Electric Co., U.S.A.) 5,291. March 6th. 

RAILWays AND Tramways, E. S. Karslake. 5,918. March 14th. 

JGRITION APPARATUS FoR Motor Cans. W. W. G. Webb. 6,140. March 17th. 

Srorack BATTERIES, W. Feune and W. P. Perry. 0,116. March 17th. 

RaiLwWAys ELECTRIC, E. A. Carolan. (General Electrio Co., U.S.A.) 7,140. 
March 27th. 

BwircHES AND Сст-остѕ. 8. Whipp. 7,241. March 28th. 

TELEPHONE SrSTT MS: TELEGRAPHS, C.'Turchi and E. Brune. 7,585. April lst. 

TROLLEYS FOR ELECTRIC TRAMCARS, J. Aldworth. 7,625. April 2nd. 

TROLLEYS FOR ELECTRIC Tramcars. S. Hindley. 7,689. April 2nd. 

Seconpary BATIERIES. E. C. Ekstrcmer and G. H. Lloyd. 7,778. April 8rd. 

TELEPHONE SYSTEMS. T. Paul and J. L. McDougall. 7,789. April 3rd. 

ELECTRC DES оғ Авс Lamps. R. Hopfelt. 7,881. April 14th. 

Iapuction Motors, A. L. Cushman. 8,018, April 7th. 


1904. 


MULTIFLEX TEIFGRAFHY. 8 D. Field. 4,176. February 19th. - 

EI ECIHICAL MEASURING TND InpicaTina INS1RUMENTS, G. K. B. Elphinstone. 
. 4,284. February 19th. 
Evrcinici1y MIII S. J. M. Tcurteland the Tcuitel Manufacturir g Co., Ltd. 
41, 376. February 22nd. 


ty. H. E. BarrH- 


CONTROLLING INCANDESCENCE ELECTRIC Lamps. R. F. Ferguson. 4,896, Feb. 
ruary 22nd. 


ELECTRIC 8witcH. G. Smith. 4,587. February 94th. 


Ruptcrine ELECTRIC CMCUrrs. P. H. Thomas. (Date claimed for patent 
under Patents Act, 1901, June 27th, 1903, being date of application in United 
States.) 4,668. February 25th. 


Вортовіма ELECTRIC Circuits. P. H. Thomas. (Date claimed for pue 
under Patents Act, 1901, June 97th, 1908, being date of application in United 
States.) 4,6684. February 25th. 


CONTROLLING ALTERNATING CURRENT ELECTRIC Motor. The British Thomeon- 
Houston Co., Ltd. (The General Electric Co., United States.) 4,771. 
February 26th. 


CONTROLLING ALTERNATING CURRENT Motors. The British Thomson-Houston 
Co., Ltd. (The General Electric Oo., United States.) 4,772. February 20h. 

CONTROLLING ALTERNATING CURRENT Morors. The British Thomson-Houston 
Oo., Ltd. (The General Electric Co., United States.) 4,778. February 96th. 

TROLLEY PoLEs FoR Cars ELECTRICALLY-PROPELLED ON THE OVERHEAD BYSTEN, 
W. H. Kilbourn and A. D. Flower. 4,974. February 27th. 


WiRELEss TELEGRAPHY, G. Marconi. (Date claimed for patent under Patents 
Act, 1901, October 18th, 1908, being date of application in United States.) 


4,8€9. February 27th. 
AUTOMATICALLY INTERRUPTING ELECTRIC CURRENT. Aktiebolaget Svenska 


Elektriska Urfabriken. (Date claimed for patent under Patente Аф, 1901, 
March 8rd, 1908, being date of application in Sweden.) 4,968. February 29th. 
ELECTRICAL Rapiators. H. J. Dowsing. 5,118, March lst. 


DvNAMOS AND ELECTRIC Motors PREVENTING OR LESSENING BPARKING AT THE 
BrusHes. W, Armistead. 6,146. March 2nd. 


ELECTRIC Fuses AND Fuse Boxes. J. L. Davies, 5,998. March 8rd. 


ELECTROSTATIC WATTMETERS OR WaTt-HutUR METERS. E. Wilson. 6,589, 
March 7th. 


ANNUNCIATORS FOR ELECTRIC BELLS AND THE LIKE. 
March 8th. 


ELECTRICAL REGULATING Devices APPLICABLE TO CLocks. F. W. Howorth. 
(Action Gesellschaft Magneta'' Electrische Uhren ohne Batterie und 
ohne Contacte, Switzerland.) 5,781. March 8th. 


ELECTRIC INsULATING Compositions. The British Thomson-Houston Co., Ltd. 
(The General Electric Co., United States.) 6,402. March 16th. 

ELECTRICAL CANDLE FiTTiINGS. О. T. Banks. 6,425. March 16th. 

ELASTIC INSULATING CLUTCHES FOR ELECTRIC Dynamos AND Motors. H. H. 
Lake. (L. Risso, Italy.) 6,429. March 16th. 


ELECTRIC Switches. The London Electric Supply Corporation, Lid., and G. W. 
Partridge. 6,488. March 16th. 


SADDLE FOR CARRYING ELECTRIC CaBLEs. R. C. Sharp. 0,5:5. March 18th. 


MANUFACTURE OF CEMENT FOR USE IN ELECTRIC LAMPS AND FOR OTHER PURPOSES, 


Cleminson Electric Lamp Attachment, Ltd, and W. King. 6,00) 
March 18th. 


Drum SUPPORTS FOR ELECTRIC LAMP AND OTHER WIRES. G. Ackermann and 
Engisch. (Date claimed for patent under Patents Act, 1901, March 28th, 
1908, being date of application in Switzerland.) 6,612. arch 18th. 

SPARKING PLUGS AND THE LIKE. H. Smith and E. W. Lewis. 6,682. March 19th. 

ELECTRIC SwircHES. H. J. Gore. 6,718. Магор tth. 

ELECTRICAL SWITCHING APPARATUS. J. R. Dick. 6,857. March 2lst. 


Mercuay ELECTRIC CURRENT IwrERRUPTERS. H. I. W. Schwedler. 13,979. 
June 18th. 


Evectric Castes. C. J. Beaver and E. A. Claremont. 13,882. June 13th. 
CONTROL or CONTINUOUS CURRENT ELECTRIC Motors ғов USE IN ELECTRIC 


Traction. А. Mé;roz. (Date claimed for patent under Patents Act, 1901, 
June 4th, 1908, being date of application in Switzerland). 12,648. June 3ed. 


GENERATING ELECTRICITY BY THE USE oF MoisT CHEMICALS WHICH ARE 
MECHANICALLY PRESSED UPON Zinc. Н. Nehmer. 4.512, February 28rd. 

TRANSMITTERS FOR WIRELESS TELEGRAPHY. Marconi’s Wireless Telegraph Co., 
Ltd., and A. Gray. 5118. March lat. | 

SWITCHES FOR ĪGNITING CIRCUITS OF MULTIPLE CYLINDER ExPLosi0N Moros. 
E. Talbot and D. Mondey. 5,147. Maroh 2nd. - 


Contact DEVICES SUCH AS RESONANCE RELAYS FOR TELEPHONE SYSTEMS. 
P. C. Pedersen. 5,308, March 8rd. 


Bask on WALL Brock то FACILITATE THE ERECTION OF ELECTRIC шеп 
FIXTURES AND PROVIDE BETTER INSULATION AT THEIR Bases, J. e 
Ewart. 5,664. March 8th. 


Sarety Devices For Evectric RarLwayrs. G. Gibbs. 8,444. April 12th. 
ELECTRICALLY PROPELLED VEHICLES. La Socié.é Anonyme L'Electrique. 


(Date claimed for patent under Patents Act, 1901, January léth, 1904, 
being date application in France.) 8,986. April 19th. 


ALTERNATING CURRENT METERS or FERRARI'S PRINCIPLE. E. Morok. 9,371. 
Aprit 22nd. 

ELECTRIC BuRGLAR AND Fink ALARMS, Н. Birbeck. (S. Schwartzchild, W. 8. 
Dodd and J. C. Johnson, United States.) 9,810. April 22nd. 

CHARGING STORAGE BATTERIES WITHOUT THE AJD OF AUXILIARY OB SPECIAL 
APPARATUS, O. Kraft. 9,815. April 23th. 


Driving MECHANISM FoR ELECTRICALLY PROPELLED VEHICLES. C. де Kandó. 
9,951. April 30th. ў 


Sarety Device ror ELECTRIC Lirts. W.Sprowson. 9,954. April 30th. 
E. R. Waterman 


H. Henning. 0,068. 


Heatinc LiQvips BY MkANS oF ELECTRICAL CURRENT. 
10,189. May urd. 


TIME SWITCHES FOR CONTROLLING RAILWAY BARRIERS AND THE LIKE. F. 
Neugebauer. 10,891. May 5th. 

AUTOMATIC TROLLEY CONTROLLING DEVICES FoR ELECTRIC TRAMCARS AND THE 
LIKE, Н. W. Nichols. 10,613. May 9th. 


SPARKING OR JonITING DEVICES FOR COMBUSTION ENGINES, W. P. Thompson. 
(А. CŒ Stewart, United States.) 10,811. May 10th. 


TELEPHONE AND TELEGRAPH Systems, G. Ritter. 12,197. May 28th. 
SPEED CONTROL OF HioH-PnEssURE ELECTRIC Motors, A. J. Boult (C. de 
Kandó. Hungary.) 12,832. May 318%. 


Рроросіко REACTIONS ix Gases By MEANS oF Exvectricity, J. Y. Johnson. 
5,685. March Sth. 


Lamp HoLpEn. H. Hirst and q. H. Collings. 5,8€0. March 10th. ^ 


Врльк ARRESTIKG APPARATUS. J. Holden and E. S. T.ddeman. 6,642, March 
18th. 


PRELIMINARY TREATMENT FoR ELECTRIC ACCUMULATOR PLATES. H. Leitner. 
6,792. March 21st. : 

APPARATUS OR APPLIANCES FOR THE MANUFACTURE OF CONDUITS FOR ELECTRIC 
CABLES. J. Н. Sutton and L. Gregson. 6,806. -March 31st. 

CONTROLLING ELECTRICALLY OPERATED ELEVATORS, Н. E. Klein. 7,021. Marcb 
rd. 

X-Ray APPARATUS, G. E. Gaiffe. 7, 489. March 29th. 

CLUSTER SOCKETS FOR ELECTRIC Lamps. W. Fairweather. 
Electric Manufacturing Co., О.В.) 7,891. April Sth. 


Twin SOCKETS ков ELEcinic LAaurs. W. Fairweather. (Тһе Benjamin Electric 
Manufacturing Co., U.S.) 7,425. Apiilbtb. 


Propucixnc METAL Marrices For Makixnc ELECTROTYPE PRINT. 5G PLATES. 
E. Albert. 8,117. April8th. 


(Tbe Benjamin 
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JUNE 9, 1905. 


No. 1,487. 


"MUNICIPAL ELECTRICAL TRADING. 


„A DEFEAT which, if not reversed by the House of Lords, 
will be more ruinous in its effect on the e'ectrical contract- : 


ing trade than any war or other extraneous cause can 
ever be.” 


So взув the editor of the Electrical Contractor, in referring 
to the passing of the Electrical Clau:es of the L. C. O. 
(General Powers) Bill through the Committee stage of the 
House of Commons. 


And what are these clauses? They read as follows :— 


To empower the Councils of the Metropolitan Boroughs being 
authorised to supply and supplying electricity to provide, sell, let 
for hire, fix, set up, alter, repair and remove wires, lamps, motors, 
meters and all manner of electrical machicery and apparatus, and 
to expend money upon the wiring and fitting and supplying with 
wires, fittings, machinery and spparatus the premises of any cf their 
consumers, or prospective coneamers, of electrical energy, aud to 
enter into and carry into effect agreements and arrangements with. 
respect thereto, and to make such chargea therefor, whether 
directly or otherw.sa, as they may think fit.” 

“То empower the Councils of the Metropolitan Boroughs, or any 
of them, to borrow in the same manner, and subject to the samé 
conditions as if such expenditure were for the parposes of the 
Electric Lighting Acts, 1883 and 1888, as amended by any subse- 
quent Act, and upon such terms and conditions as to repayment 
ard otherwise as may be specified in the Bill such sums cf money 
as may be required by such Councils for the purposes hereinbefore 
mentiore?." 


There appears to have been a sort of half-hearted opposition 
to the Bill on the part of electrical contractors, who will have 
only themselves to blame when they find, later on, that, 


owing to rate-aided competition, they have to “shut 


up shop. It is all very well for the Committee to add a 
clause to the effect that any loss incurred in connection 
with the work stall not fall on the ratepayers; but someone 
must bear the lose, and in the long run it is the ratepayer. 

It is monstrous that a business firm should be called upon 
to bear part of the cost of what is really a competing 
business. 

We have received a good many letters from Lordon con- 
tractors, expressing in the strongest terms their opposition 


to the Council's proposal, But why did not the contractors 
support the Electrical Contractors’ Association in opposing 


the clauses when they. had an opportunity of doing во? 


. Sarely they have had many object lessons as to the dis- 


astrous results which are likely to follow such apathy. 


The Woolwich Bill went through practically unopposed, 
and it was the precedent of Woolwich which, coupled with 
the feeble opposition of electrical contractors, was the deter- 
mining factor in the clauses going through the Committee 
stage. | 

And what has happer ed at Woolwich ? Before the Wool- 
wich authorities urdertook electrical wiring, there were two 
electrical contracting firms there. Where are they now ? 
As contractors they have both disappeared, crushed out of 
existence by municipal competition ; by the competition of 
a municipality which шы ag ratepayere, did their share to 
support. 
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One of the late principals is, we now learn, working ав a 
journeyman employed by the Corporation in wiring one of 
its buildings. | 

This, then, is the prospect which opens up in every 
metropolitan borough, once this Bill becomes law. 

And to think that a little, a very little, more activity on 
the part of electrical contractors could have easily prevented 
the second reading, which was carried by a majority of six 
only ! 


Now, how will the general public benefit by this proposed . 


municipal competition? ^ Unless they get their wiring, 
fittings, motors, &c., cheaper, it is difficult to see where the 
general public come in. And if the councils carry out work 
at cheaper rates than contractors are prepared to do it for, 
they certainly cannot make it pay. The profit on electric 
wiring, owing to the keenness of competition, is cut so fine 
that it is only by keeping the fixed charges down to the 
irreducible minimum and the turnover up to the maximum, 
that most contractors manage to exist at all. How, then, can 
& municipality, with its costly administration, expect to make 
it pay? By excluding rente, rates, taxes and establishment 
charges generally, a paper profit may be shown, but the 
contractor who lives on this kind of profit soon finds him- 
self in the Bankruptcy Court. 

No matter how we look at it, we can see nothing 
to justify municipal competition with the private 
enterprise of the ratepayers. If the municipality 
make a profit on trading, then that profit ought, by 
rights, to have gone to a rate- paying trader; if, on the 
other hand, it make a loss, which is more probable, the rate- 
payers who bear this loss, are helping to crush out of existence 
some fellow-tradesman, who, perforce, is assisting in his 
own ruin. 

There appears to be an extraordinary idea current, even 
among men who are supposed to be well informed, that so 

»ng as a municipality makee no profit on trading, no harm 
is done. Thus, in the Times for May 26th, we read that the 
manufacturers of gas fittings in Birmingham, who are large 
ratepayers, have for some time complained of the unfair com- 
petition of the Corporation in dealing with gas fittings. 
Mr. Chamberlain was the mayor of Birmingham when 
the gas undertaking was purchased, so a manufacturer 
recently wrote to him pointing out the injustice complained 
of. Mr. Chamberlain replied that at the time the business 
was purchased by the Corporation, the gas company we-e 
doing a certain amount of trade in connection with their own 
fittings, and this was continued by the Corporation with the 
rest of the business, but there was no intention of enlarging 
it, or of carrying it on with any view to profit.” 

Well, if Mr. Chamberlain cannot see the injustice of a 
corporation competing at a loss with its own ratepayers, 
who have to bear the loss, when they themselves might have 
made a profit, it is little wonder that he is so ill-informed on 
the larger issues which are disturbing the country. 

And, reverting to the L. C. C. proposals, let it be remem- 
bered that this is as much a manufacturer's as a contractor's 
question. 

The proposals are to deal not only with wiring matters, 
but with the supply of fittings and motors. 
not propose to manufacture, bub what does it mean? A 
contract will be given to a company for the supply of motors 
for a year; and then, as the representative of a leading 


True, they do 


motor- manufacturing company informed us a ſew days ago, 
all the rest of us may as well close our offices, and take a 
long holiday.“ | 

It should not be left, then, to the Electrica] Contractors’ 
Association alone to fight this battle; the manufacturers 
who really depend on the contractors for orders, must help, 
as must also the contractors outside the Association. 

It is neces:ary, says the Electrical Contractor, that £1,000 
should be guaranteed, and as there are between 400 and 500 
electrical contractors in London alone, in addition to manu- 
facturers, this is not a large sum. And let those manu- 
facturers and contractors in the provinces remember that if 
the L.C.C. win this fight, their turn will come. 


ALTHOUGH the Workmen’s Com- 
pensation cases which have recently 
been considered in the Court of Appeal 
do not specially affect the electrical world as apart from 
other industries, nevertheless there are one or two points 
decided which should be noted by all employers who 
may be held liable to pay compensation under the 
Act. First and foremost comes the question, Wko is a 
workman within the meaning of the Act? This is 
a question of such great importance that one would have 
thought that it was fully answered already in the course of 
numerous reported decisions, but two recent cases seem to 
show that the term is not yet defined with sufficient accu- 
racy. In the first of these the facts were, shortly, that a 
man who owned a small surface mine took two other men 
into partnership with him. Each partner received a share 
in the profits of the undertaking; but, in addition to this, 
while actually engaged in manual labour at the mine he 
received weekly wages. One of the partners met with ап 
accident which caused his death. His widow sought com- 
pensation under the Act from the surviving partnere, on the 
ground that her husband had been injured in the course of 
his employment. The Court of Appeal very - properly 
rejected this contention, holding that it was impossible for 
а man to be his own employer. In another case a claim for 
compensation was made on behalf of the widow of a colliery 
manager. It will be recollected that the Act applies to 
employment in certain industries, whether by manual labour 
or otherwise. It was argued (in effect) that the words “ or 
otherwise" operated to extend the definition of the term 
workman to allthe persons so employed. In the case in 
question, it was shown that the colliery manager received a 
salary of £400 a year and a house, and that he did no 
manual labour of any kind. The County Court judge held 
that the manager was not a workman within the meaning 
of the Act, and the Court of Appeal supported this decision, 
holding, further, that the question was really one of fact for 
the County Court judge. Further, the Master of the Rolls 
said that the whole tenour of the Act was against the con- 
tention that its provisions were applicable to anyone but a 


The Workmen's 
Compensation Act. 


. workman in the common acceptance of that term. Опе 
other case merits attention. The Act applies to (in effect) 


employment on, in, or about, a building which exceeds 20 ft. 
in height. The Court of Appeal puts a very wide interpre- 
tation on this provision. In one of the recent cases it, was 
shown that a workman was employed in the erection of an 
addition to a generating station. The addition did not 
exceed 30 ft. in height, but it was argued that inasmuch as 
it was to be attached to a building which did exceed that 
height, the employment came within the Act. This argu- 
ment was allowed to prevail, It is obvious from this, that 
if the Legislature ever intended to differentiate between а 
high building and a low building on the ground that em- 
ployment in a high building is more dangerous than employ- 
ment in a low building, this intention is negatived when the 
Court rules that the mere physical attachment of a low 
building to a high is sufficient to make employment оп the 
former employment within the meaning of. the Act. 
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A NOVEL TYPE OF DYNAMO, 
[Ву осв BIN ConRESPONDENT.] 
A NOVEL type of direct-current dynamo, which is especially 


suitable for the lighting of railway trains, giving, as it does, 
a current of constant intensity without the aid of any 


auxiliary apparatus, has been designed by Dr. E. Rosenberg, 


FIG. 1. 


and is being brought out by the Allgemeine Elektricitite- 
Gesellschaft 


The transverse field at right angles to the primary field, 


which occurs in every ordinary dynamo, gives rise to incon- 
venient deformation of the main field, the effects of which 


€ 


Fic. 3. Fic. 4. 
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have to be counteracted by varions means. Now, however, 
this transverse field has been turned to practical use by the 
inventor. | 

In figs. 1 and 2 is represented a somewhat unusual ty 
of two-pole dynamo, the parts of which, apart from the 
dimensions, are identical with those of an ordinary machine, 
while a second pair of brushes, B B, has been added. The 


as to leave no primary field. Even with infinite speed 


brushes b b, corresponding to those of an ordinary dynamo, 
have, however, been short-circuited. "T 

As regards the magnetic conditions of this machine, its 
original field, the flux of which, for example, leaves the lower 
pole and travels upwards through the armature towards the 
upper poles, may be very small in the event of the machine 
running at full speed. It suffices to induce a small E. M. x. 
in the armature to drive through the latter the normal 
current or part of the same, while the brushes are short-cir- 
cuited. This original field is represented by o 1 in figs. 3 and 4. 
In figs. 1 and 2 the polarity of the pole-shoes due to the 
original field is denoted by n n, а s. The armature current 
will produce а transverse field of much greater intensity 
than the primary field, and displaced 90? in the direction of 
rotation; its axis of symmetry is horizontal. Now, it is 
well known that the armature reaction will always weaken 
the field in the leading edge of the pole-shoes, while rein- 
forcing it in the trailing edge. If the armature be rotated 
to the right (fig. 1), there is, therefore, always superposed 
a north pole upon the left-hand half of the upper pole-shoe, 


` and a south pole upon the right-hand half, and similarly in 


the case of the lower pole-shoe. The polarities due to the 
primary field will be combined with those of the transverse 
secondary field, to form one resultant field. 

This superposition of fields of greater intensity upon the 
original field has been represented in the diagram of fig. 3, 
where the secondary field o rr is in advance of the primary 
field о 1 by 90? in the case of a right-hand rotation, and 
vice versa in the case of an opposite rotation (figs. 2 and 
4). "The brushes вв in the vertical axis are influenced only 
by the horizontal field o 11, and as this field becomes 
reversed with opposite rotation, the brushes BB will yield 
current of constant direction. 

Now let these main brushes be connected with any 
external resistance. The armature current derived from 


` them will obviously generate a field transversal with 


regard to the acting field, and in advance by 90° 
in the direction of rotation (o їп in figs. 5 and 6). This 
tertiary field is thus displaced with respect to the secondary 
field by 90°, and with respect to the primary field by 180°, 
in either direction of rotation. If the current derived from 
the main brushes be greater than the auxiliary current flowing 
between the short-circuited brushes, o III will be greater 
than оп” in the diagrams of ampere-turns. In order to 
allow the above armature current to develop perfectly, a 
farther number of ampere-turns should be arranged on the 
magnet system, as represented by the line 1 1’ (figs. 5 and 
6), accurately counterbalancing the back turns of the arma- 
ture. If the machine were to be designed for ordinary 
purposes, the number of ampere-turns 1 1' would be reduced 
by an additional main current winding, во as to compensate 
for the armature reaction at any load. With such machines, 
however, as are intended for working in parallel with accu- 
mulators, and especially in the case of train-lighting 
dynamos, which are driven from the axle, a quite different 
practice should be adopted. The primary exciter coils, 
which, for example, are connected to the accumulators, will 
have to be calculated so that the number of ampere-tarns 
о 1’ is present from the very ontset. This fact is of the 
greatest importance. It should be mentioned that, with 
medium speeds, the number of ampere-turns required for 
generating the primary field is about 10 per cent. of that 
necessary for the armature compensation. The exciter coil 
thus receives a number of ampere-turns only greater by 10 per 
cent. than the number required for the compensation of the 
normal effective current, while the current flowing between the 
short-circuited brushes is about 40 per cent. of the normal 
effective current, Any increase in the latter weakens the 
primary field, and accordingly weakens the etising 
current between the auxiliary brushes, Though the speed 
may increase up to double or a higher multiple of the average 


. gpeéd, the effective current in the armature will obviously 


never increase more than 10 per cent. beyond ite actual value. 
In fact, on reaching this value, the armature ampere-turns 
would be perfectly equivalent to the primary ашк ше 
‚ this 
value cannot be exceeded, as shown above, If, on the other 
hand, the speed falls below the average—e.g., by 70 per cent.— 
the effective current will tend to decrease. If, however, a de- 
crease of only 10 per cent, has taken place in the latter, the 
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primary ampere-turns will have an excess twice as great as 
before, and will generate a primary field twice greater, 
and this in turn produces, in spite of the lower speed, a 
-current about 40 per cent. stronger between the auxiliary 
brushes, so that the increase of the secondary field is prac- 
‘tically inversely proportional to the speed. 

- Tbe ampere-meter or voltmeter of a dynamo of this type, 
which has been connected to a resistance, and the speed 


Amperes. 
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of which is regulated from the maximum down to the 
smallest value, will remain nearly immovable, especially in 
the event of the machine working at relatively small voltage. 
The machine accordingly regulates itself to a practically 
constant current strength. If the external circuit contains a 
‚ constant resistance, a pressure of nearly constant value will 
be obtained from a given minimum speed, while, in the 
event of a storage battery being inserted in the external 
circuit, the preasure will depend on the number of cells and 
the state of charge of the battery. The dynamo voltage 
adapts itself to the voltage in the mains. 

In fig. 7 is represented the relation between the current and 
the speed when working in parallel with a battery, the system 
of curves representing the current generated with different 
excitations and varying speed. It will be seen that from 800 
r.p.m. to infinite speed, the current is practically constant. 
If, on the other hand, the exciting current be altered by means 
of the shunt regulator, the minimum speed at which con- 


Current. 


Speed. 
Fic. 8. 


stancy is obtained, will be only slightly higher than in the 
former case. In fig. 8 is shown the relation between the 
current flowing between the short-circuited auxiliary brushes 
and the number of revolutions per minute with constant 
pressure. The auxiliary current curve is seen to approximate 
to a rectangular hyperbola. 

The curves representing the current and pressure when 
working on constant external resistance (fig. 9) obviously 
pass through the origin, and áre of similar shape to the 
curves of fig. 7. 

The machine characterised by the curves in figs. 7 to 9 
is intended for a railway running under peculiar conditions, 
such that only very low and very high speeds have to be taken 
into account, But if the machine is used with the same 
arrangement, but without accumulators, and with constant 
speed but variable external resistance, ita behaviour will be 
as follows :—The current given by the armature will, inde- 
pendently of the magnitude of the external resistance, 


assume во high а value as to nearly counterbalance the . 


ampere-turns of the primary field. If the latter be excited 
at a constant value, and the external resistance be augmented, 
the effective current will decrease only very little, while the 
pressure rises nearly in proportion to the external resistance. 
Let the point m in fig. 10 represent the normal load. It will 
be seen that even on short-circuiting the machine (zero 
voltage) and maintaining the separate excitation constant, 
the current increases only slightly, while, on the other hand, 
а decrease in the external current corresponds with a con- 
siderable increase in the voltage. If the external cironit be 


broken entirely, the voltage will be a high multiple of the 
normal value, while the current between the auxiliary 
brushes increases accordingly. This machine, therefore, 
need not be protected against short-circuite, but rather 
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Amperes and volts. 


Revs. per minute. 
Fig. 9. 


against the interruption of the external circuit, and for this 
purpose a lead fuse is inserted between the auxiliary brushes. 
In order that the exciting current might be altered simul- 
taneously with any variation of the external resistance, series 
windings connected in the same sense as the shunt windings 
could be used. It is evident that this machine is highly 


Volts. 


0 ® 20 30 W 3S o 


Amperes. 
Fig. 10. 


guitable for train lighting purposes, performing with absolute 
certainty the same duties for which otherwise auxiliary 
apparatus of different reliability would be reqnired. 

In a lecture recently delivered before the German Society 
of Electrical Engineers, the inventor sbowed that in case 
such a machine is mainly. intended for operation with higher 
speeds, the losses due to the auxiliary current need hardly be 
taken into account in calculating the armature, The effec- 
tive value of the resulting current is found (exactly as in 
the case of a combination of two alternating currents show- 
ing a displacement in phase by 90°) as the diagonal of the 
corresponding rectangle. If operation at lower speeds occur 
for some length of time, the copper cross-eections in the 
armature should be given correspondingly greater dimensione. 


Fia. 11. 


The arrangement of the magnet system results in a great 
saving, and the poles and yoke of the magnet may have 
remarkably small cross-sections. 

As regards commutation, the auxiliary brushes (b b in 
figs. 1 and 2) work under considerably more advan- 
tageous conditione than those of a normal machine. 
In fact, the auxiliary current being only а fraction 
of the normal current, the reactance voltage is only 
a fraction of the normal voltage. Ав the angular 
speed is diminished, the intensity of the auxiliary current 
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increases approximately in proportion to the decrease in speed 
(fig. 8), the product of the two, on which the reactance vol- 
tage depends, will be nearly constant, and the brushes will be 
free from sparking. | | 

As regards the main brushes, these are placed just in the 
centre of the pole shoe, which would be very objectionable 


Fic. 12. 


in the case of a normal machine; with regard to the main 
flux of the secondary field, the brushes are placed on the 
neutral. line, while the primary field is just strong enough to 
give rise, in the armature coil short-circuited through b b, to 
a current of determined magnitude. The brushes, B B 


FIG. 14. 


(figs. 1 and 2), are placed in a field which is favourable for 
vommutation. The poles, s s, and n n, of the primary field 
are just 90° behind the poles, s 8 and N N, so as to be com- 
mutation poles. These commutation poles are, however, not 


other hand, the friction losses on the commutator are greater, 
while the losses in the magnet coils are smaller than in a 
normal shunt machine, and considerably smaller than in E 
compound machine such as would be used for the light- 
ing of trains, The total efficiency is therefore quite 
as good as that of an ordinary machine, and practic- 
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ally constant between wide limits. The efficiency is 
obviously far greater than in such systems as obtain 
regulation by a destruction of mechanical energy, e.g., by the 
slipping of a belt. 

Fig. 11 shows a machine (with cover removed) which has 
been constructed on the above lines and supplied to the 
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Royal Baverian State Railways. In fig. 12 is seen a some- 
what similar two-pole machine with the brackets, by means 
of which it is fitted to the truck of a railway car and with 
the brush cover in position. 


Fic. 16.—SzcTions тнвосан RosenseaG Foun-PonLm Train LIGHTING Dynamo. 


indispensable, and in several machines а slot has been 
arranged in the middle of the pole to give a neutral line. 
The brushes work without any sparking at any speed 
and in either direction of rotation, and both the main and 
the auxiliary brughes work exactly in the same manner. 

The on losses in the armature, as well as the iron losses, 
are no higher than in a normal machine, On the 


In figs. 14 and 15 is seen a six-pole machine constructed 


to the order of the Royal Prussian Railway Department for 
& mean pressure of 77 volts and a current of 200 amperes at 


165 to 580 r.p.m. ; this machine, which is intended for the 


lighting of a whole train, is located directly on one axle 


of the van. In fig. 13 is represented a shunt regulator, as 
need for this type of machine by the Allgemeine Elektrizitäts 
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Gesellschaft, This contains а number of  iron-wire 
resistances, all or part of which are connected in 
parallel, according to the position of the regulator, and 
which serve a double purpose—on one hand they keep the 
exciter current constant, independently of the state of 

of the accumulators ; on the other hand, they form a safety 
device providing against excessive voltage. 

Apart from its use in connection with the lighting of 
trains, the new machine can obviously be used also for any 
similar duty, e.g., for operation by water or wind-mills, while, 
on the other-hand, it will prove an excellent generating 
machine for constant current series circuits, 
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REVIEWS. 


Electricity Control. By LEONARD ANDREWS. London: 
Charles Griffin & Oo. 1904. Price 12s. 6d. net. 


The author need not have apologised for adding this book 
to the library of electrical engineering, because no one had 
previously dealt exclusively with that part of an electrical 
system which may be called the nerve centre." A book by such 
в specialist and careful observer as the author is well worth 
reading, and the fact that he, in explaining the causes of 
failure, has referred to much apparatus which is now out of 
date, is quite excusable, for one always learns most from the 
failures. The illustrations number over 200, and they are 
exceedingly well chosen and, in the case of the line drawings 
especially, well executed. 

Under the heading of connectors, the split cable socket, 
which is bored with a parallel hole of slightly smaller 
diameter than that of the turned pin, to which it is gripped, 
is illustrated. The design of laminated contacts for switches 
is gone into with considerable detail, as well as the insulation 
of contacta. 

Referring to circuit-breakers, the system in the United 
States of defining а switch as a device corresponding to a 
plug for directing ће flow of current is mentioned. А 
“ switch” under this phraseology is never used to interrupt 
the circuit when it is carrying a heavy current, circuit- 
breakers operated automatically or by hand being used 
instead. In connection with the magnetic blow-out circuit- 
breakers, Prof. Bertram Hopkinson's experiments are 
referred to, in which he found that under some conditions 
the magnetic blow-out was liable to cause excessive rises of 
pressure. 


The Schuckert horn break switch is illustrated, in which ' 


carved metal horns, each consisting of two pieces of 1 in. 
rod, project vertically upwards from wedge-shaped plungers 
whioh fit between the horns. In switching off, & main con- 
neoting blade is first withdrawn and then the wedge-shaped 
plunger. On the latter being removed an arc is started 
between the lower extremities of the horns, which runs 
rapidly upwards, increasing in length until it reaches the 
distance at which the pressure is incapable of maintaining 
the arc. The upward movement is not only due to the 
upward draught of air resulting from rise of temperature, 
as is commonly supposed, but is largely due to magnetic 
repulsion, and this the author has confirmed by some 
interesting experiments detailed in the book. 

Some amount of space is rightly occupied with oil break 
switches, and the modern American types of large power 
three-phase circuit-breaker, both pneumatically and elec- 
trically controlled, are described. Naturally, the author goes 
into great detail in connection with his pet subject of dis- 
criminating cut-onta. Whatever engineers may think of 
the merits of these, they cannot fail to be interested in the 
descriptions of the various devices. 

The book concludes with an excellently written chapter 
headed “ Long-Distance Transmission,” under which are 
discussed various forms of lightning arresters and choke coils, 
the Cowan-Still regulating transformer and insulators, 
leading-in wires, cable charging devices, &c. 

No central station engineer can afford to be without this 
book, and a copy ought to be found in every mauu- 
facturing works’ library. 


Notes on the Construction of Cranes and other Lifting 
. Machinery. By E. C. R. Marks. Manchester: Technical 
Publishing Co. Price За. 6d. net. 


Literature relating to crane work is in this country some- 
what scanty, so that this work, though unpretentious, is 
welcome. | 

The author does not go, deeply into either the science or 
the practice of his subject, but rather restrict himself to a 
general survey which, considering that the work is small and 
covers the whole range from hand pulley blocks to 150-ton 
electric cranes, is ав much as could very well be accomplished. 

Hand pulley blocks and crabe are first treated, the 
calculation of purchase of rope, ratios of gear and various 
mechanical dimensions being dealt with. The various types 
of jib cranes follow, examples of stress diagrams for the jibe, 
&c., being given. Overhead cranes for hand, rope and 
electric driving are illustrated and described. Hoists both 
for goods and for passengers receive attention, and there is a 
chapter on hydraulic jacks and another on chains and ropes, 

In Part 2 considerable space is devoted to the description 
of a number of patented inventions relating to lifting 
machinery. 

Part 3 consiste of examples of present practice by leading 
makers, and includes steam titans, shear legs, electric and 
hydraulic cranes, transporters, lifts and pneumatic hoiste, 


La Bobine d Induclion. Ву H. ARMAGNAT, Ohef du Bureau 
des Mesures Electriques des Ateliers Carpentier. Paris: 
Gauthier-Villars. Price 5 fr. | 


This French book on the induction ooil is deserving of an 
English translation, to bring ite/contente within the reach of 
those whose studies in the language never progressed beyond 
the school primer stage, which tells ug, inier alsa, that “ the 
uncle of our coachman has pens, ink and paper," but fails 
to embrace such technical expressions as the square root of 
the mean square, ог the number of ampere-turns in a coil of 
wire. 

Some few years ago the induction coil was regarded more 
or less as a scientific toy, useful for purposes of experiment 
and demonstration in the lecture room, but having no place 
in the commercial development of electrical engineering. 
With the advent of X-rays, wireless telegraphy, electrical 
ignition for petrol motor-cars, &c., however, it leapt into 
prominence as a very песевевгу and important auxiliary, and 
the need for special considerations in the design of such coils 
to meet the requirements of individual cases at once became 
apparent. The above work, embracing as it does the 
history, theory, principles of construction, and practical 
applications of the induction coil, comes therefore at an 
opportune time. | 

Two features of the book which call for special mention, 
and which might be adopted with advantage by other 
technical writers are, first, the table of symbols, or notation 
employed throughout the book, which saves the reader much 
of that annoying back reference in reasoning out formule or 
calculations ; and, secondly, the assembling of all references to 
contemporary literature in the form of a final chapter or 
appendix, with numerical index, the various references in the 
context being made by means of bracketed numbers. The 
latter feature renders the book more valuable as a work of 
reference, especially in the historical section. 

The introduction, comprising as it does a simple description 
of elementary principles, is naturally brief, and is followed 
by Chapter II., in which the history of the induction coil 
is very fully dealt with. ` | 

Theory, as is only to be expected, takes up a considerable 
amount of space, some 60 pages, and is divided between two 
chapters, according to whether the coil is furnished with sn 
interrupter of the mechanical, or theeleotrol tic type, the results 
in either case being widely different, owing tp the varying 
speeds of interruption, and the phenomena which accompany 
the action of each type. The matter is treated very fully, 
and the 5 curves are well chosen for the purpose 
of illustrating the various points put forward in the 
context. 

Chapter V. deals with the Secondary Current, one of its 
most interesting features being a detailed account of the 
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production and behaviour of sparks, which is very clearly 
in di form 


expressed in А 
_ Chapter VI., on the Power, Output, and Efficiency of 
Induction Coils, is also clearly rendered, and includes some 
useful notes as to the why and wherefore of adopting certain 
definite types of measuring instrument in making the re- 
uired tests. There is also some valuable information in 
is section on the detection of various faulta in coils. 

Obapter VIL, on Construction, is essentially practical, 
and profusely illustrated, as is also Chapter VIII., on Inter- 
rapters, which comprises a very full description of practically 
all types, from the simple vibrating spring make and break, 
to the latest developments of the Wehnelt and Caldwell types 
of electrolytic interrupter. | 

Chapter IX. is comparatively short, and embraces a 
description of one or two special forms of coil construction 
—e.g., the Tesla transformer. 

Chapter X. comprises a brief account of each of the 
various applications of the induction coil in practice, in- 
clading a very clear and well-illustrated description of the 
principles of electrical ignition for internal combustion 
engines, a feature which will appeal to the automobilist. 

The printing and illustrations generally redound to the 
credit of the publishers, whilst the book is bound in that 
convenient flexible cover p:culiar to French technical pro- 
dactions, but well worthy of imitation in British books of a 
similar character. 


Electric Lighting: A Practical Exposition of the Art. 
Vol. I.—The Generating Plant. By Francis B. 
CROCKER. London: E. & F. N. Spon. 1904. Price 
128. 6d. net. | 


Prof. Orocker has accomplished the always difficult task 
of bringing a text-book up to date, in a most successful 
manner. The rapid advance which is still being made in 
electrical engineering, particularly in the design of large 
central stations, the application of the. steam turbine and 
ges engine, and the development of electro.chemistry and 
electro-metallurgy on a commercial scale, together with the 
great growth of traction systems, renders the re-issue of a 
text-book originally published nine years ago a more than 
ordinarily heavy undertaking. As a general elementary 
survey of modern generating planta, the book under review 
is concise and comprehensive. Prof. Crocker classifies the 
principal systems now in use, stating the conditions which 
govern the selection between them. He then deals with the 
most suitable position and general arrangement of the 
mation, and gives certain information concerning the 
buildings required. A discussion of the possible sources of 
energy is followed by chapters on the steam engine and 
boiler, these being dealt with rather fully, more particularly 
as concerning electricity supply. Following on this, the gas 
and oil engine is treated, together with liquid and gaseous 
fuels, and the application and possibilities of wind and water 
are discussed. We then have a link between the mechanical 
and electrical portions of the book in the shape of a chapter 
оп ‘Mechanical Connections Between Engines and 
Dynamcs," aft which there is a sequence of chapters on 
dynamo-electric machines, their underlying principles, 
construction, application to electric lighting, and practical 
management, The chapter under this last head is to Le 
particularly recommended. After a discussion of secondary 
cells and systems of storage, switchgear is dealt with, and 
typical switchboards illustrated. Electrical measurements 
and measuring instruments are then briefly outlined, and the 
book closes with a chapter on lightning arresters, pre- 
sumably because, in a country where overhead transmission 
is 80 prevalent, these are the last pieces of spparatus in the 
neighbourhood of the current as it passes to the distributing 
system, described by Prof. Crocker in a second volume, 
which, we understand, is now in the Press. 

To deal with such a huge programme in a book of 480 
pages in more than a general manner is, of course, impos- 
sible ; but the common-sense method of treatment, being in 
effect a tour through the station in the path of the energy 
from the coal-heap, or weir, to the bus-bars, and the refer- 
ences to more specialised works, with which the book 
abounds, help the student to a well-balanced knowledge of 
bis subject. Certain details appear, however, to us to be 
blemishes in an otherwise excellent book. For example, on 


84 of the copy before us, there is a quarter-page blank, 
ine possibly to a slip on the part of the publisher, which 
creates a regrettable hiatus in the treatment of “ роваїЫе 
sources of electrical energy." In discussing buildings for 
electric light planta" more attention might have been 
drawn to the importance of fireproof buildings, of whatever 
size and purpose. The “ Standard Electric Light Station," 
illustrated on page 62, shows a wood roof, a wooden floor, a 
wooden basement floor laid on coal-tar concrete, and a 
wooden temporary end. The statement that “corrugated 
iron is unsatisfactory, as it rusts out rapidly,” is contradicted 
by the number of tin tabernacles in this country, regarded 
by their trustees as permanent structures. Again, in an 
elementary practical handbook the statement that coating 
the interior of an engine cylinder with varnish tends to 
reduce cylinder condensation, gives such an experimental 
method undue prominence, and we should have been more 
satisfied if Prof. Orocker bad set his face unflinchingly 
against the use of “oak, hemlock, and other barks” in the 
interior of boilers, and had given no countenance to the use 
of oil (even a high-grade kerosene") in boilers to loosen 
scale. We should have preferred one or two scale-drawings, 
or shaded-section illustrations, after the manner of that on 
page 217,to the numerous photographs appearing in the 
section on “Typical Forms of Generators," which are more 
illustrative than instructive,  'These are, however, only. 
minor pointe, and detract but little from the usefulness of a 
work which, with its inclusion of the “ Climax ” boiler, the 
Westinghouse gas engine, and the Edison storage battery, 
will be geen to be well up to date. 


| — —— -—— 
PARLIAMENTARY. 


The Telephone Agreement. 
(Continued from page 888.) 
Wednesday, May 31st. 


Вів R. Hunter was recalled with reference to the words in the 
agreement as to the undertaking of the company being purchased at 
a fair market value. | 


p had taken place under the Wes Lighting Acta, 


been a purchase of an existing company. 
special Act for the purchase of the undertaking 
of the Metropolitan Electric Supply Co. within their area, but the 
authority they ob‘ained was under the Lands Clauses Act, and under 
this they had to pay for goodwill and make allowance for com- 
pulsary разме | 

The Onatnman: And these things are guarded against by the 
present agreement ?— Yes. 

WriTsESS was questioned at some length by Mr. Bann as to 
whether he would be prepared to substitute the words in the 
Tramways Acts as to purchase for the words in the agreement. He 
said he thought it would be a great pity to alter the agreement. 
He did not know that it was very material one way or the other, 
but he preferred the words in the agreement as they etood. The 
words spoke for themselves, whereas for tbe words in the Tramway 
Act they had to refer to legal:decisions to find out what they meant, 
and in the course of these decisions it was pointed out that the. 
words were not satisfactory. He did not think that words on which 
there had been a decision were necessarily more valuable than 
words on which there had been no decision. He agreed that there 
was no necessity to include the words good will,“ because there 
could be no goodwill when the licence of the company expired in 
1911. The words fair market value" simply meant fair market 
value, and if an attempt were made to interpretthe words differently, 
it would be against the company, because the only possible pur- 
chaser was the Postmaster-General. ' 

Mr. H. Влвіхатон Вміти, Secre to the Post Office, was 
called, and stated that he was with the policy of the 
d ent which led up to this agreement, The main idea of the 
policy had been that the telephone service of the country should 
ultimately be in the hands of one single administration, and that 
administration should be the Post Office. 

Questioned as to the views of the Post Office as regards competi- 
tion, Wrrsmss said that competition between rival systems in the 
same locality could not be regarded as a satisfactory arrangement 
for a telephone service in permanence. It might be desirable as a 
temporary measure, and it was recommended by Mr. Hanbury's 
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Select Committee of 1898 as a temporary measure and for special 
reasons. There were several objections to competition. In the 
first place, if there were a genuine competition it meant that any 
subscriber who wished to communicate with all telephone sub- 
scribers in the town, would have to subscribe to both systems, and 
this meant additiohal expense and inconvenience. The 

reasons which led Mr. Hanbury's Committee to recommend oom : 
petition were, firstly, that it would extend and popularise the 
telephone system ; and, secondly, it would prevent the undertaking 
of the Telephone Co. being foieted on the country at an inflated 
price. He had good reasons for saying that both these objects had 
been obtained. P | О 

The CBHAIRMAN : Coming to considerations of finance and economy, 
there is also the fact that the Post Office has already to keep a large 
engineerin” and administrative organisation for the purpose of 
telegraphs ? | 

WirrNESS said that was so. They had to maintain an organisation 
throughout the country for telegraphs, and from the public point of 
view, there was economy in applying that same organisstion for the 
construction and maintenance of telephones. Moreover, as the 
telephone service was a growing service, and the telegraph service 
was, owing to the competition of telephones, a stationary service, 
and one even likely to go backwards in the future, it seemed clear 
that an undue burden would be cast on the exchequer if the 
organisation throughout the country were to be kept up fora service 
which was diminishing, whereas an organisation for an increasing 
service would be kept up bv the licensee. It was these 
considerations which led the Department to adopt the policy 
of unification. In 1895 Bir Wm. Preece estimated that it 
would take five years to construct a service equal to the then exist- 
ing service of thc Telephone Oo., but that service was much larger 
now, and would, of course, be much larger in 1911. It had to be 
rememb-red also that if they constructed a new system there would 
be a heavy charge for interest during construction. The question of 
purchase immediately was gone into in 1904, but negotiations 
showed that there was such variance as to price that there would 
have been no benofit in pursuing the negotiations on those lines. 
The general effect of the agreement was that the Postmaster- 
General was under no obligation to buy antiquated or inefficient 
plant. In competitive areas where there had been a duplication of 
plant, the Postmaster-General was under no obligation to buy 
more plant than was suitable for his requirements at the date of the 
purchase. l | 

The CHAIRMAN: Then he is safeguarded as regards both quantity 
and quality ?—Yvs. : 

Continuing, WirNESS said that as regarded price, the main point 
of the agreement was that it was drawn so as to exclude any pay- 
ment from the earning power of the company. He thought the 
words used in the agreement made it absolutely clear that payment 
with regard to earning power was absolutely and entirely excluded, 
except in the comparatively insignificant area where the company 
bad power to continue ite business where there was competition. In 
the case of the private wire business, the purchase price would be 
on the basis of three years’ net profits, and he did not think that 
was unreasonable, as there was no time limit to the company carry- 
ing on this business. As regerded new plant, a clause was inserted 
under which the Postmaster-General undertook toconstruct works for 
the company under conditions which gave him great liberty. He 
felt that such a clause was desirable from several pointe of view. 
The plant would be the property of the Postmaster-General, and 
this would minimise the magnitude of the operation of the transfer 
of the company's business. In addition, without this clause the 
company would probably not, in the last few. years of their licence, 
put in such good plant as they now would. 

Bir Wu. HoLLAND: Who is to be the judge as to what is obsolete 
plant ?—The question is whether it conforms with specification. 
It is probable that no question would arise, but if there were any 
difference on this point, the arbitration clause would cover it. 

Does it appear to you that the public are likely to be gainers by 
the transfer 7—1 think the agreement will tend to benefit the 
public in tbe matter of rates, but rather indirectly than dy. 
It will avoid overlapping and waste. Ido not think rates will be 
uniform, nor do I think they should, because the service a man 
gets in London is much greater than a subscriber would get in а 
small town. | . | 

You think it isa fair agreement as between man and man ?—Yes. 

The Stock Exchange seem rather to consider that a profit hae 
been given to the Telephone Оо. as the market value of the shares 
went up ?—4As$ a matter of fact, I believe the shares are lower now 

than when the agreement was published, but I guard myself 
against admitting that the Btock Exchange valuation is necessarily 
the correct one. 

Questioned by Mr. Pr. uu as ќо the method of procedure for the 
acquisition of the Telephone Co.’s undertaking, Wrrwmes said he 
took it the first step would be to determine what portion of the 
plant they proposed to buy, and then proceed to a valuation. It 
would be matter for consideration at the time whether any offer 
would be made en bloc or in detail. 


Tuesday, June 6th. 


The. evidence of Mr. Basusaron Smita was continued, and 
in reply to Mr. Bunn, said he saw notbing inconsistent in the 
policy embodied in the agreement, and the policy recommended 
by Mr. Hanbury’s Committee in 1898. The recommendation 
of the Committee of 1898 distinctly contemplated that after 
the lapse of the National Telephone Oo.’s licence in 1911, 
the Post Office should purchase the plant of the company, 
and aleo of ita competitors. There was no doubt that it 
was the general intention of Mr, Hanbury’s Committee, that in 
erder to seoure the advantageous purchase of the National 


Telephone Co.'s undertaking, the Post Office should 5 
set about the installation of a system, and that muni- 
cipalities sbould also be encouraged in other areas to do 
likewise, eaid that when the time of purchase came, the 
State would have not only a considerable plant of its own, but also 
the option of purchasing the modern telephone plant provided by 
other local bodies. NE A ar 
Mr. Венн: May I ask if that intention is still the policy of the 
Post Office? —I think that policy was recommended for a temporary 
purpose, and that purpose having been obtained, the pursuance of 
the policy in the exact form stated is no longer necessary. — —— 
But that policy clearly stated that there was to be set up with 
State money an effective system alongside with the National Tele- 
phone Co., so that when the time of purchase oame, the position of 
the State as the purchaser would be a very favourable “eg ed it. 
was the intention of the State to purchase the plant of the National 
Telephone Co., it would obviously be wastefal to set up a com 
parallel syetem. | | | 
Continuing, Wirness said whatever was said by Мт. Hanbury in 
1898 bore no application to the present circumstances. There 
had been a considerable expansion of the system, and old 
plant had been replaced by new plant. 16 was probable 
that Mr Hanbury, at the inauguration of the Glasgow muni- 
cipel telephone service, said that the Glasgow Oorporafion were 
battling on the side of freedom, but Mr. Han bury was an enthusiast 
on municipal competition. If the same objects were obtained by 
the agreement in the country as were obtained by the setting up of 
a competitive system in London, it would certainly be wasteful to 
extend the competitive system. With regard to the rates: 
in London, he had not heard of many complaints during the 
few years. It was true that the Postmaster-General in 1902 promised 
that in three years’ time there should be a reconsideration of the rates, 
and a committee had just been appointed to consider whether the rates 
were adequate or were too low. The Committee had not yet com- 
menced their task, but they were all ready to start. He could not 
prophesy what the result of the Committee's deliberations would be, 
t the difficulty in regard to rates was the unlimited service rate. 
He was not aware that the late Mr. John 8. Forbes at a meeting of 
the National Telephone Co. stated that but for the Post Office 


: royalties, the company would be able to reduce the charge to under 


£19. There was very great difficulty in fixing a rate for an 
unlimited service, because while the rate might be all right when 
the systém was a small one, it might be altogether unproductive 
when the system had grown to a large one. In the case of plant 
put up before the date of the agreement, if the Postmaster-General 
objected to it as not being in accordance with specification, his 
objection was lisble to be disputed and taken to arbitration by the 
company. 

Mr. Јонн Gavey, engineer-in-chief to the Post Office, said that 
before 1902 he was assistant engineer and principal technical 
adviser. He made the valuation in connection with the trunk 
lines when they were purchased by the Postmaster-General, and 
had also been responsible for the setting пр of the Post Office tele- 
phone system in London. He was familiar with the agreement, 
and had advised the Postmaster-General on the various technical 
questions which had arisen. From experience he bad acquired 
with reference to the construction of telephonic plant, he had 20 
hesitation in saying that it would require at least seven years to 
construct a telephone plant equivalent to that which the Telephone 
Co. now possessed, and the additional plant which they would 
possess at the end of the period, allowing for normal growth sad 
the necessity of putting down’a reasonable amount of spare plant. 
In fact, if the Post Office had contemplated the erection of 
a new alternative system, the preliminary surveys throughout 
the country ought to have been taken in hand last year. 
When he received instructions to telephone London, the 
first question for consideration was the capacity of the ducts and 
pipes which had to be laid in the*streets of the metropolis, and 
it was neces to make a systematic survey of the whole of 
the streets to get at this. Then they had to oonsider the question 
of exchanges, and in most cases it was necessary to acquire premises. 
There was aleo considerable difficulty experienced with regard to 
way leaves, and altogether the initial work took about four years 
As soon as the Money Bill was passed they gave orders for the 
manufacture of necessary material, and in 1900 the works were 
actually commenced, and the first exchange was opened in 190i. 
It was necessary in carrying out works of this character to 
design switchboards and pipes for a much larger number of 
subscribers than would be obtained at first, and they made 
arrangements for 60,000 pairs of wires, avd 18,000 wires 
were drawn into the Central Exchange before a single 
sübecriber was obtained. The London works had been in 
pregress up to the present day, and they were making provision 
now for about 80,000 telephones. If the suggestion was for the 
Poatmaster- General to replace the existing plant of the Telephone 
Co. in London and the provinoes, it would mean providing im- 
mediately for 70,000 subscribers in London and 245,020 in tbe 
provinces In London there had been no attempt to duplicate the 
company's plant, but the plant put down was for additional sub- 
scribers, and as many sabscribers had joined the company's system 
as the Post Office since. 

The CHAIBMAN: Is it true to вау that what has been done in 
London on behalf of the Post Office is no guide because the plant 
was provided for new subecribers?—Yes. If it were necessary to 
replace the company's plant absolutely it would mean the spending 
of about 2j millions of money for five years and two millions for 
one year, and the greater part of the expenditure would be unre- 
munerative until 1912. The interest charge at 3 per cent, would 
mean during that period £1,483,000. 

Proceeding, W rrsss said that he was estimating for a system three 
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time as large as the company’s present plant. If the Post Office set 
up sach a system, it would probably be four or five years before they 
conid take any subscribers at all. After that period they could 
begin joining up such exchanges as were ready, but he did not think 
they would obtain a sufficient number of subscribers to do more than 
pay current working expenses. The question of wayleaves also was 
a formidable one in the duplication of plant. Local authorities 
were becoming more and more sensitive as to the use of the roads. 
He agreed that for an economical and efficient telephone service for 
the country, all the telephone exchanges should be in one 
hand. With regard to the agreement, he did not think 
the question of obsolete plant would present a difficulty. 
The Telephone Oo. had greatly improved their plant of recent years, 
and, he thought, would still further improve it. 

In answer to Mr. Киз Harpe, Wrrnsss eaid his estimate of 13} 
millions provided for 400,000 filled lines and duct for 200,000 
more. He had attempted to form no estimate of the value of the 
plant of the company in 1911. Personally, be wasin favour of 
baying the company’s system rather than laying down a duplicate 
ву : 

Answering questions by members of the Committee, Wrrunss 
said that the Postmaster-General had expended a total of 24 million 
sterling in round figures on trunk main for the service over the whole 
ofthe country. He thought that in 1911 the number of subscribers 
would have become so large that the State would have to take over 
both the systems of the company and the systems of the munici- 
palities. Не did not think it would be possible to give any 
preference. 'The cost of working on the flat rate system was far 
more than if proportionate charges were made. The large user got 
tbe benefit and the small one was penalised. 

The Committee adjourned. 


The Administrative Power Scheme. 
Tuesday, June 6th. 


Is the House of Lords this Bill came up for tbird reading, and its 
postponement was asked for by Lord Кінмагвр, his contention 
being that the Bill involved a reversal of Parliamentary policy 
regarding electrical undertakings. 

His Lordship was followed by the Earl of Oxsrow, who failed to 
see what object could be served by the postponement, the Bill 
having bern carefully gone into by the Committee. 

Earl CA«PSBDOWN said that six weéks had been devoted to con- 
sideration of the matter, and the existing companies had been pro- 
tected by a special clause. 

It was, however, stated by Lord Knmamp that the companies 
were not satisfied with the clause, and he hoped that protective 
amendments would be inserted. 

Lord AvEBURY also referred to the disadvantages under which the 
existing companies were placed. 

The Bill then passed its third reading. 


Wellingborough and District Tramroads and Elec- 
tricity Supply Bill. 


Tus Bill came before Lord Brougham and Vaux Committee of the 
House of Lords on May 25th and in the early days of last week. 

The case for the promoters was opened by Mr. Moon, K.C., who 
stated that the Bill was to empower the British Electric Traction 
Co., to construct new tramways in the County of Northampton, 
and also to erect two generating stations, and to supply elec- 
tricity in certain parts of the counties of Northampton, 
Bedfordshire and Huntingdonshire. 16 was also proposed to 
abandon certain portions of tramways already authorised. The 
tramways proposed to be constracted were two very short lengths. 
Та regard to the proposal to supply electricity, that company 
merely proposed to take the ordinary powers of an electric power 
supply company. It was proposed to put up a power station at 

ellingborough with a capacity of 3,000 xw., and they were taking 
power to supply within their proposed area to any company or local 
authority, and aleo direct to manufacturers. There were a great 
many small manufacturers in the district who could not econo- 
mically use large engines. The company would, of course, supply 
their own tramways. 

Mr. Evan ALFBBD Evans, engineer to the promoting company, 
explained that one reason why a certain portion of the line was to 
be abandoned, was that it would bave involved the construction of 
an expenrive viaduct over the River Nen. 

Mr. 8. Z. ри РиввАднт: was then called, and gave evidence as to 
the proposal to supply electricity in bulk. The company could not 
afford to generate a supply if they had not their own tramways to 
take a part of it. He believed that there were 200 boot factories 
within the area proposed to be supplied. They calculated on 
supplying 725,000 units yearly to their tramways. The average 
price would work out at 1:644. 

A large number of local witnesses were called, and aleo Mr. 


Madgen, of the British Electric Traction Co., who supported the 


erranti. 

In cross-examination by Mr. OLnASN (who represented the North- 
amptonshire County Council), WirNESS agreed to compile a 
detailed list of the powers granted at different dates to the British 
Electric Traction Co., showing what had been done in the way of 
construction and what works had not been commenced. He main- 
tained that it was not the practice of the British Blectric Traction 
Oo. to allow the powers they obtained from Parliament to lie 


estimates of Mr. F 


Committee had 


сеа маа Mr. Man put in the detailed statement as 
mised, 

Mr. Ram (for the Northamptonshire County Oouncil) raid 
he had made investigations concerning the return which had 
been put in by Mr. Madgen. This statement showed that, 
with two exceptions, all the powers obtained by the company 
had been put into operation, and that the works were under con- 
struction. He had ed a number of telegrams to the town 
clerks of the towns concerned, and the replies were greatly at 
variance with Mr. Madgen’s statement. The replies showed that, in 
many cases, the works had not been constructed ; in some the works 
had been commenced, but were abandoned ; while in other oases the 
powers had been sold. He contended, in the face of these replies, 
that the list was quite untrustworthy. 

Mr. Моон, K.C., for the promoters, saidjhe must certainly object - 
to these telegrams being taken as evidence. 

Mr. Бурниү Mons, solicitor, was called by Mr. Moon, and gave a 
denial to the statements in the telegrams. He said that in the cases 
where work had not actually been commenced the plans were 
prepared. 

Mr. CLEESE addressed the Committee for the Northamptonshire 
County Council, and said that the company had already had 
power for five years to construct tramways. The electric power 
supply part of the Bill was, he submitted, a hopeless one if the 
maximum prices were enforced. The population in the area was 
about one person to the acre, and under the circumstanoes pre- 
vailing in the district the clauses regulating the conditions of 
supply were extraordinary. He contended that the company had 
prevented the supply of electricity in the district, and only this year 
had prevented a lighting order for the districts of Rushden and 
Higher Ferrers on the ground tbat there was no demand for 
electricity. The County Council wished to prevent that in the 
future, and asked the Committee to reject the Bill, for he did 
not believe they intended to carry out the powers contained 
in it. 

Mr. Moon expressed indignation at the attitude adopted by the 
opponents to the Bill. The circumstances which had prevented the 
construction of the tramways had been explained to the Oom- 
mittee. If the application for an extension of time was not 
granted, no one would carry out the scheme, and the district 
would have to wait many years. He was willing that power should 
be given to the Board of Trade to revoke the company’s powers if 
substantial progress were not made with the Bill within 12 months. 
With regard te the power supply portion of the Bill, the usual 
clauses were there. 

The Committee deliberated in private, and afterwards it was 
announced that the preamble was found not proved. 


London Southern Tramways Bill. 


Tus Bill came before Mr. Gair Ashton's Select Committee of the 
House of Commons on May 30th. | 

The case for the promoters was opened by Mr. Batrour Browns, 
K.O., who said that the proposal of the Bill was to electrify the 
existing horse tramways of the company from Norwood to Vauxhall 
and from Brixton to Camberwell Green, by means of the overhead 
system of traction. Where the line crossed the Brixton Road, it 
was to widen that road and the Stockwell Road by 
rounding off the corner of the north side of the Stockwell Road 
and the west side of the Brixton Road.  Oertain alterations in 
levels would also be necessary where the line passed beneath rail- 
way bridges. The company proposed to take land near Knight'e 
Hill for the purpose of a generating station, bat an alternative site 
had been suggested near Herne Hill Station. The company had 
spent £112,500 on the existing tramways, and it was proposed by 
the Bill to take powers to spend on new works and electrical equip- 


ment а sum of £195,000. 


Mr. Им. MARTIN MunPHy, the chairman of the company, was 
called, and said that the company would commence the eleotrifica- 
tion of the tramways as soon as they got their powers. They had 
not electrified their line, because they anticipated being bought oat 
by the London County Council. The company would agree that 
the conduit system should be adopted for that portion of the line 
between the Brixton Road and Vauxhall. The company wished 
that they should have a term of 40 years before the line became 
purchasable by the local authority, as an electrically equipped line 
took some time to pay the promoters. He saw no reason why the 
line should not be worked as a single line with passing 


Mr. Bipxzy Нонт, Mayor of Lambeth, said that the Borough 
Council were supporting the Bill. 
On Thursday last week Mr. Frema, the Par agent for 


the Bill, made an application to the Obairman of Committees of 
the House of Commons for the Bill to be recommitted. He said 
that Mr. Ashton's Committee had rejected the Bill without hearing 
the whole of the promoters' case, and he submitted that under the 
circumstances there was a case for referring the Bill to another 
Committee. 

Mr. LowTHBB remarked that the usual course was for the Bill to 
be sent back to the same Committee. 

Sir Онлнроа Ілон (speaker’s counsel) said that the matter 
would have to be moved in the House. 

Mr. Brown, representing the Parliamentary Agents to the London 
County Council, said that in all probability the decision of the 

‘arisen from the fact that it was proposed to electrify 

tramways in streets that were very narrow. 

Mr. Faun submitted that the Oommittee should not have come 
to a decision without hearing the evidence of the engineer, He 
meant that they could not have come to a decision on the question 
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of the narrowness of the streets. It was certainly less dangerous 


to run electric trams through narrow thoroughfares than it was to 
ran horse trams. 

Sir CRANDos Luran said that Mr. Justice Wright once non-suited 
a plaintiff before hearing evidence, and the Court of Appeal decided 
that he was wrong. 

The Сналтвман said that the promoters would have to follow the 
usual rule. = 


Rathmines and Rathgar Improvement Bill.—The Police and 
Sanitary Committee of the House of Oommons which has considered 
this Bill has found the preamble proved. By Clause 47 power is 
given to the local authority to purchase the rights of the National 
` Blectric Construction Co. under agreement dated May 17th, 1899, 
and subsidiary agreements. 

. South Wales Electric Power Distribution Co.—On May 30th the 
Unopposed Bill Committee of the House of Lords passed the 
reamble of this Bill, which transfers and vests in the South 
ales Co. the undertaking of the Carmarthenshire Electric 
Power Co 

Birmingham Corporation Bill.—The Unopposed Bill Committee 
of the House of Lords on May 30th found the preamble of the above 
Bill proved, which empowers the Corporation, amongst other things, 
to construct a large number of additional tramways at a cost of 
£295,530, and to reconstruct tramways aud electrically equip them, 
&c., at a cost of £554,820. 

Shropshire and Worcestershire Electric Power Bill.—The Bill came 
before the Chairman of Ways and Means of the Heuse of Commons 
on Thursday last week. The measure seeks to authorise the 
abandonment of portions of the area of supply of the company, and 
also to extend the area of supply so as to include the boroughs of 
Lichfield and Tamworth, the Urban Districts of Brownhills and 
Cannock, and the Rural Districts of Cannock, Lighfield, Seisdon, 
Tamworth and Walsall. The company also seek power to acquire 
provisional orders from any local authorities or un ers, and to 
make certain alterations in their capital. Evidence having been 
given by Mr. Addenbroke, the engineer to the promoters, the Bill, 
which was unopposed, was ordered to proceed. 

Workmen's Compensation Bill.—When this Bill, which has passed 
all its stages in the House of Lords, came on for second reading 
in the Commons, Mr. Tennant moved an amendment to the effect 
that no measure to amend the Oompensation for Accident (Work- 
men) Act, 1897, can be considered satisfactory which does not contain 
provisions for compensation for injury to health. At midnight on 
Monday the debate stood adjourned. 

Tramway Confirmation Orders.—The following petitions have 
been deposited in the Private Bill Office of the House of Lords in 
opposition to the confirmation of various orders in the Tramways 
Orders Confirmation Bills Nos. 1 and 2:—To the Aberavon Order, 
by the Great Western Railway Co.; to the Leeds Oorporation 
Order, by the Great Northern Railway Oo. ; to the Pudsey Oorpora- 
tion Order, by the Great Northern Railway Co.; to the Gorton 
U.D.C. Order, by the National Telephone Oo.. The National Tele- 
phone Oo. are also opposing the Colchester Corporation, the King's 
оса and Northfield U.D.C , and the Portobello and Musselburgh 

re. 

Wimborne and District Electric Lighting Order.—The Dorset 
County Oouncil have given notice of their intention to oppose 
this Billin Electric Lighting Provisional Orders Bill, No 9. 

Gravesend Electric Lighting Order. — The South-Eastern and 
Ohatham Railway Co.'s Managing Committee, the Associated Port- 
land Cement Manufacturers, and the Northfleet and Greenhithe Gas 
Co. are opposing the Gravesend Electric Lighting Order, which 
provides for an extension to Northfleet. 

Second Reading.—In the House of Lords on June 2nd the Great 
Northern, Piccadilly and Brompton Railway (No. 1) Bill was read a 
second time. 

Third Readings.—In the House of Lords on May 30th, the North 
Metropolitan Electric Power Supply Bill and Accrington Corpora- 
tion Bill were read a third time, and 

In the House of Lords on June 5th, the Metropolitan Electric 
Bupply Oo. (Acton District) Bill and the South Wales Electrical 
Power Distribution Co. Bill were read a third time and 

In the House of Commons on June 5th, the Dublin United Tram- 
. ways Bill was read a third time. 

In the Commons on Tuesday, the London County Council (General 
Powers) Bill was read a third time. | 


LEGAL. 


Ввітізн ErxC TRIO Traction Co., LTD., AND THE BIDEFORD, 
WISTwWAnD Ho AND APPLEDORE Oo., v. CHADWELL. 


IN the King's Bench Division of the High Court of Justice on 
Wednesday last week, the action of the British Electrio Traction 
Oo., Ltd., and the Bideford, &c., Oo., against Mr. Charles Chadwell, 
of Richmond Chambers, Blackburn, was down for hearing. The 
action was to recover £8,690 for breach of a contract and £2,000 
for loss of profit. 

Mr. LLEWELLYN Davis, who appeared for the plaintiff oom- 
panies, said the defendant did not appear, either by counsel or in 
person. The action was brought to recover the sums named, 
the first item being for money expended by the plaintiff companies 


` failed without reasonable cause or excuse to 


LI 


in completing a line of light railway near Bideford, North Devon, 


which the defendant as contractor had, by an чоюш шыч 
February 9th, 1900, undertaken to carry ont. He also failed 


to buy the necessary land for the railway. The pro- 
vided that in case the defendant wilfully made t in proceed- 
ing with the work, which he did, the plaintiffs could complete it, 


Г 
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and recover any extra expense incurred by them in so 
the defendant. The plaintiffe' case was, that 


PE 
t 
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within the time fixed by the agreement, and that 
they had to finish it at a post of £8,690. They c 
amount, and also £2,000 for loss of profits which 
would have made if the o of the line had not de 
from April 9th, 1900, until May 18th, 1901. After reading 
items making up the claim, counsel said there was no dou 
plaintiffs had fall power to remove the defendant in default 
going on with the contract. The defendant had put in a 
in which he said the amount claimed by the plaintifis was 
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off tbe time when it would undoubtedly earn a profit. 

Mr. Jas. Тнов. Janvis, consulting engineer to the plaintiff oom - 
panies under the agreement, gave formal evidence as to the defen- 
dant having left the line in an incomplete state, and as to the 
plaintiff companies having had to finish it. He also gave evidence 
as to the value of the material left on the ground. 

Mr. Garz, resident engineer, said that what was left of the mate- 
rials when the work was completed was £1,080. The work of com- 
pleting the line was economically done. | . 

On the case реп салса on Thursday morning (1st inst.), Mr. 
ASHTON said he had instructed to appear for the defendant 
and contest the case, especially on the points of wilful default and 
the accounts. Не was prepared to go on, and asked for a short 
adjournment. "i | 

His LonpsHiP adjourned further hearing until Friday. 


EDLER v. ADAMS Bros. 
(Guaranteeing an Electric Motor.) 
Іх the City of London Court, on Friday, before his Honour Judge 
Lumley Smith, K.O., an action was brought by Mr. Arno Edler, 17, 


Appold Street, Finsbury, to recover the sum of £94 118. against 
the defendants, Messrs. Adams Bros., 59, Moor Lane, for an electric 


motor supplied to their order, 


Mr. R. J. Coram, plaintiff's counsel, said the defendants had 
until July last year driven their machinery by a large gas engine. 
They had had an electric motor for auxiliary purposes, bat: just 
prior to July 15th they had an interview with the plaintiff who 
was asked to supply a small motor of 24 E. ., which the defendant 
said they wanted £o enable them to work their machinery overtime. 
The plaintiff suggested that the defendants should have a separate 
motor for each separate machine, as ths transmission of power 
through the sbafting and belting caused so much waste before 
reaching the machines. The defendants said they could not afford 
that, and then the plaintiff suggested that the defendants should 
Бате two motors, one for each floor. Ultimately a motor was 
supplied, and the question the Court would have to decide was 
whether there was an implied condition that it was fit for 
some specific purpose which the defendants mentioned to the 
plaintiff. Their case was that the motor would do all they had 
promised. 

Mr. Govan, for the defendants, said they told the plaintiff the 
purpose for which the motor was required, and it was absolutely 
useless. Mr. Colam said the whole qacstion turned upon whether 
the voltage was strong enough to drive the defandante’ machines. 
The plaintiff said that the defendants stated that they wanted а 
15-H P. motor, but when the defendants got the motor fixed up they 
put so much strain upon it that when it was worked up to 25 H.P. 
it blew the fuses. The defendants had expert advice as to 
whether the machines would be suitable or not for their purpose. 
It was not true that the plaintiff had ever said that a 16-н.р. motor 
would be sufficient to drive the whole of the defendants’ machinery. 
It was only supposed that they would use it for one or two machines 
at a time and not for the whole eight. 

For the defence, Mr. Apams said the motor for which the plaintiff 
was suing was quite useless for the purpose for which they 
required it. They expected a motor to drive the machines in the 
basement, and if they did not want to run the basement then they 
expected the motor to be able to drive the next floor or the second 
floor. As a matter of fact, the motor would not turn the shafting 
round. It was not the slighest use in the world. 

Judge Lumuzy Surg, in giving jadgement, said it was true the 
motor hsd been fixed on the first floor because ths defendants 
requested it. The defendants set up that there was a guarantee 
that the motor would drive all their machinery or that it would do 
certain work. The defendants further relied upon Section 14 of 
th» Sale of Goods Act. It was not made out to his satisfaction 
that this buyers had relied upon the seller's skill or jadgement. Не 
thought there was a general talk about what would bs best to b3 
done, and he thought Mr. Adams had very considerable experience 
in machinery, because he had a gas engine and a 24-н.р. motor, and 
he came to the oonclusion that the electric motor of 15 H.P. was 
what he wanted. Не did not want it for all the machinery bui 
only for emergency, and the defendants kaew bast what sort of 
emergency was likely to arise, He did not think there was any 
guarantee by the plaintiff that the motor should do añy particular 
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work, and he did not think it could be inferred from the matter. 
On the whole, judgement must be given for the plaintiff on the 
claim for £94 11s, as well as on the counterclaim, with costs. 


WESTMINSTER ENGINEERING CO. v. ACCUMULATOR 
Inpustgirs, LTD. 


Tns case came before Mr. Justice Bray on Friday last in the 
King's Bench Division for argument on a point of law stated in 
the form of a special case by Mr. Verey, the Official Referee. 

It appeared that the defendants are the owners of a system of 
train lighting, and the sole question was whether under an agree- 
ment of September 12th, 1904, the Accumulator Industries Co. were 
entitled to have delivered by the Engineering Co. 24 No. 4, and 24 
No. 5 railway dynamos of 30 amperes and 40 amperes respectively, 
and inasmuch as the dynamos which had been delivered were found 
by the arbitrator to be of an increased output, whether the Accumu- 


lator Industries Co. were entitled to reject them. The arbitrator. 


found as а fact that after the original order was given by the 
Accumulator Industries Co. to the Engineering Co. in March, 1903, 
the further instructions given by the former company to the latter 
involved an increased outpat. 

After hearing Mr. A. J. WALTER on behalf of the Accamulator 
Industries Oo., and without calling upon Mr. Norman Craig on 
behalf ofthe Engineering Oo., his Lordship came to the conclusion 
on the construction of the contract that all the Engineering Co. 
had agreed to do was to make certain modifications and alterations 
in existing machines specified in the original contract, and that there 
no longer remained any warranty, or any condition, that the 
dynamos should have an output of 30 or 40 amperes, and no more, 
except so far as it might have been caused by the specified altera- 
tions and modifications. He, therefore, decided the point in favour 
of the Engineering Co., the costs of the argument to follow the 
event. 

Mr. Салта said that in those circumstances tha award of the 
arbitrator would stand as stated in paragraph 7 of the award. 

His LonpsuIP agreed. 


WOBEMEN'S COMPENSATION ACT. 


AN interesting decision under this Act was given by Judge Tindal 

Atkinson at the Edmonton County Court on Monday. According 
to the Daily Telegraph, the applicant, an engineer, was injured 
wbile going up a lift which he was engaged in repairing at some 
mansions at Baker Street, W. It was contended that the work 
came within the words of the statute, which defined that engineer- 
ing work “ includes any other work for the construction, alteration, 
or repair of which machinery driven by steam, water, or other 
mechanical power is used.” It was argued for the respondents, 
Messrs. Johnson & Smith, engineers, of Stoke Newington, that the 
lift in this instance was not machinery used in the course of repair. 
It was the machinery itself that was being repaired. His Honour 
gave judgement for the respondents. 


E CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment, No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Losses in Armature Teeth, 

With reference to Mr. Catterson-Smith’s curves, fig. 5, in his 
paper on “Commutation” read before the Institution, and also 
the letter of Dr. Pohl те short-circuit currents, I should like 
_ to draw attention to a farther important cause of increased 


losses, which is the distortion of the magnetic distribution . 


curve per se, affecting the eddy-current losses in the armature 
teeth. The matter of distortion was discussed in a paper 
on Iron Loss" published in the Electrician for October 
16th, 1903. Such curves as fig. 5 would appear to the 
Мен as ап excellent corroboration of the theory outlined 
therein. | 


| А, Press. 
New York, U.S.A., May 22nd, 1905. 


The Bayliss Grip Socket Patent. 

A misleading report having appeared in the Birmingham 
papers with reference to the proceedings for the revocation 
of the patent known as the Bayliss grip socket, brought by 
our clients, the Simplex Steel Conduit бо., Ltd., against the 
Metallic Seamless Tube Co., Ltd., to whom this patent. had 
been assigned, to prevent any injury that may be incurred by 
our clients therefrom ín the electrical trade, we shall be 
glad if we may be permitted to make known the true facts 
of the case in the interests of our clienta and of the public. 


"a 


{ 


A short time ago the Metallic Seamless Tube Oo., 
Ltd., threatened legal proceedings against our clienta for an 
alleged infringement of this patent. These threats naturally 
interfered with our clients' business, and no steps whatever 
were taken by the Metallic Co. to follow them up with their 
threatened action, The Simplex Steel Conduit Oo., 
Ltd., therefore, placed the matter in our hands, and our 
experts and counsel having been consulted, we were advised 
that beyond the shadow of a doubt this patent could be 
revoked, which would remove some uncertainty in the 
electrical trade and make impossible for the future such 
threats as those to which our clients have been sub- 
jected. We, therefore, obtained the authority of the 
Attorney-General for the presentation of a petition, 
and the petition came on before Mr. Justice Joyce on 
Saturday last, the 3rd inst, when the Metallic Co. 
submitted to the revocation, and judgement was given 
in favour of the Simplex Steel Conduit Co., Ltd., with costs 
in the usual way. Previous to the hearing, we had received 
a letter on May 9th from the Metallic Co.’s solicitors, that 
they would not contest the petition, but would agree to the 
revocation asked for. We may state that Mr. J. О. Graham 
was counsel to the Metallic Co., while we were represented 
by Mr. A. J. Walter. | 


Glynne, Jones & Co. 
1, Staple Inn, Holborn, W.C. 
June Tih, 1905. | 


Power Station Economies. 


I notice that Mr. J. A. Jeckell evades the point raised in 
my previous letter under the plea that he does not take 
cognizance of anonymous communications.” However, it is 
quite unnecessary to enter into a long discussion. | 

. My object in writing was not in any way to disparage 
the results obtained by the Coventry staff, but to express 
disapproval—which I am sure the majority of your readers 
endorse—of this case of self-glorification at the expense of 
others, | 

А man has a perfect right, if he has done anything 
praiseworthy, to publish that fact, but at the same time it is 
always well to remember the old adage “‘ Good wine needs 
no bush.” 

I beg to still subscribe myself 

Station Engineer. 


Terms as between Electrical Manufacturers and 
Electrical Contractors. 


As it is evident, from information received, that а mis- 
understanding existe as to the terms upon which electrical 
manufacturers should supply their goods to members of the 
Contractors’ Association, my committee are desirous that it 
should be generally known that the preferential discount of 
24 per cent., as provided under the original agreement 
between the Electrical Manufacturers’ -and the Electrical 
Contractors’ Associations, ceased with the termination of the 
agreement, and should in no way be taken into account as 
from January 1st last. | 
W. Davenport, 

Secretary, National Electrical Manufacturers’ 
Association. 


London, S.E., June 5th, 1905. 


The Mobus. 


. The most striking novelty in the County of London at 
this moment is undoubtedly the motor-omnibus. 

The palpable success which it has achieved (after several 
dismal failures) has not only raised many discussions as to 
its power of competition with electric trams, but has given 
birth to several prospectuses of motor-omnibus companies. 

I have, of course, watched the motor-omnibus with a 
critical eye. І am pleased to see that it “gees,” and I 
should like to learn that it pays. 

On three occasions I have succeeded in getting on board 
one of these highflyers, and if I had not been a bit of an 
acrobat I might still have been on board. 

As at present managed, the motor-omnibus is merely а 
demonstration. It travels twice as fast as the horse traffic, 

| 1 
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and therefore has to take the middle of the road; it con- 
sequently fails to pick up passengers. 

The good old London omnibus owes its success to the fact 
that it dribbles along the edge of the pavement, and picks up 
every man, woman and child that would prefer to ride rather 
than walk. 

If the power omnibus is to be tested as a money earner, 
then it must follow the same procedure, and devote itself to 
picking up passengers in preference to swishing through the 
air at 10 or 12 miles an hour. Some day, when the horse 
will no longer be seen ір the City, the pace may be improved, 
for it will be possible for the police to fix stopping places 
applicable to all omnibuses passing through the several 
streets. Even at the present time there is a good opening 
for an express service morning and evening on the suburban 
roads. 

It is scarcely necessary to point out (except to the 
uninitiated) that the expense of maintenance rises probably 
as the square of the speed, but what that expense will amount 
to per mile no one knows. A maker of these vehicles told 
me last week that a set of four wheels complete with tires 
costs £180, and a few days later, I saw an omnibus slide 
twice its own length with its wheels locked—india-rubber 
makes & very good roller, but a very poor skate—conse- 
quently the life of india-rubber tires, when treated as above, 
will be very short. 

I know that rubber tires are being supplied under main- 
tenance contracts of about 2d. per mile, but such contracts 
are likely to prove entirely delusive, unless the actual cost of 
maintenance should come out less than the contract price. 
I do not suppose for a moment that a tire guarantee 
would hold good if it were proved that the tires were 
used as skates. 


I am not а pessimist in motors; on the contrary, I look 


forward to an early extinction of the horse in cities, but the 
motor-omnibus appears to me to be working for theatrical 
effect rather than for practical commercial reault. 


In the horse omnibus, the driver acts as tout or commercial 


agent ; if you stand on the curbstone anywhere in the Strand 
for 30 seconds with an air of indecision, you will be hailed 
by half a dozen drivers, but the motor-driver has no time to 
hail passengers—what with his steering gear, clutch gear, 
sparking plug and carburetter, his time is fully occupied. 

He fixes his mind on driving, and the conductor in the 
rear is too much in the rear to catch the anxious expression 
on the countenance of the “ would-be” passenger. 

A week or two ago I came out of Waterloo Station, and 
finding à motor-omnibus at the foot of the incline, boarded 
it. The driver was an elegant young man, such as any 
parlourmaid might be proud of; he was ornamented with a 
bunch of primroses and a cigarette ; he drove us (or me, for 
there were no other passengers) like Jehu the son of 
Nimshi. 

At the corner of Westminster Bridge we picked up three 
more passengers, and then we flew up Whitehall to Piccadilly 
Circus—I never rode behind a better driver—he took flies 
off the wheels of passing cabs; in fact, he was a first-class 
sportsman, but he collected no passengers—I could not 
refrain from saying (to myself) “this is magnificent, but it 
is not business." 

The corollary is that the successful motor-omnibus must 
accommodate itself to the normal speed of the traffic, and 
the conductor must be stationed in front, where he can catch 
the eye of the expectant passenger. 

John S. Raworth. 

London, S.W., June 5th, 1905. 


ras Engine Working. 


Under the above head a correspondent writes asking for 
results of the working and experience of persons in charge 
of а Westinghouse -gas engine (using town’s gas) of 100 
BHP. Why the Westinghouse in particular? 

It has been my lot to be connected with several large gas- 


driven plants, all of different makes of engines, and I have 


found the Westinghouse to be as good as any other make, 
so that I should prefer to discuss gas-driven plants in 
general, and not aim at the Westinghouse engine as being 
the cauze of all our troubles and anxieties. 


My experience of gas engines extends over a period of 
many years, and is quite in accordance with that of others 
whom I know to have had the superintendence of gas 
engines. When first in charge of this type of engine I waa 
full of energy, full of zeal, and if what my friends said was 
true, full of capacity ; at any rate, I had had much experi- 
ence in the building of engines, and was the happy possessor 
of a large share of that particular attribute, for which the 
patriarch Job was so famous. I was then fully persuaded 
that the steam engines in use at electricity supply stations 
would soon have to be scrapped to make room for gas sete, 
that large mill engines were tottering on their foundations, 
and that gas engines, and only gas engines, would reign 
Supreme. 

At the present moment the din of the gas engine is ring- 
ing in my ears, but my opinions are changed. I have 
broken faith with my patience, and, like the above illustrious 
person, I have cursed the day on which I was born, and 
now sincerely believe that the gas engine will be scrapped 
first. 

The chief cause of complaint against the gas engine, is 
its unreliability and uncertainty of action; occasionally, with- 
out any apparent reason, it becomes as stupid as the pro- 
verbial ass, and refuses to respond to the efforts of the man-in- 
charge to start it—until the critical moment has passed, when 
it will go off as bravely as possible. At other times it will 
start up all right and run for two or three jhours, when it 
will suddenly begin to bang and crack as if artillery practice 
were going on in the place. Several times I have appealed t» 
the makers for advice respecting these defects, but they 
invariably reply that the fault lies in the inability of the 
staff under my charge, and not in the engine ; such a state- 
ment I stoutly resent, knowing my men too well to be mis- 
led by such a tale. | 

Then the quality of the gas is said to be at fault, and 
after taking a few calorimeter readings, and finding the 
quality down a little, a complaint is made to the gas 
manager, who replies that my testing instrument must be 
wrong, as he finds the gas to be all right, and concludes by 
advising me to have the engine put right, something which 
I have been trying to do for a considerabie time. 

With regard to the working of the engines, as to fuel 
costs, &c., all I can say is that there are several steam-driven 
stations of a similar output that beat us hollow. 

Gas engines will be more successful when their makers 
make them more reliable, respect the wishes and ideas of 
men in charge, and do not adhere so tenaciously to the laws 
of the Medes and Persians. 

Magneto. 


Indication of Leakage and the Home Office Rules. 


In the correspondence relating to this subject lately 
published in your columns, personal feeling seems to have 
completely obscured the points at issue. It seems, there- 
fore, desirable to state clearly what can and what cannot be 
done in the direction of complying with the Rules, in order 
that those leas familiar than are instrament makers with the 
electrical principles involved may not be misled. 

There is no need for any affectation of mystery in the 
matter. All the methods at present in use are based on 
well-known principles, and are common property. 

1. Leakage Current.—It is laid down in the Rules that 
the leakage current shall not exceed үз» of the full load 
current. Unless the circuit be earthed at some accessible 
point, the leakage current cannot be measured; for no 
instrument can indicate whether a current going out along 
the line is going through motors, or directly to the other 
main. The leakage current can only be derived, somewhat 
laboriously, from а measurement of the insulation on both 
mains, and a calculation: it cannot be measured in an in- 
sulated circuit, (I am assuming that “ leakage current ” is 
current passing, at some part of its circuit, through the 
earth. i 

2; А of Insulation.—All methods of indicating 
insulation in an unearthed circuit depend on the measure- 
ment of the р.р, between main and earth. Therefore, all 
depend on the b. M. P. applied to the circuit, and their scales, 
if they profess to have them, are only correct at one voltage. 


n REA SN » SN NTT a TI . «— —6wq . .. 


Vol. 56. No. 1,487, Јони 9, 1905.] 


THE ELECTRICAL REVIEW. 


988 


Methods like that of paragraph 4 below, which depend оп 
the difference between the P.D.’s between earth and main, are 
independent of the E. M. F. of supply; but they give no 
accurate means of determining the insulation resistances. 

3. The commonest method is to connect a voltmeter between 
one main and earth, in which case its indication depends (in 
an indirect manner) on the value of the resistance to earth 
of the other main (fig.1). Any leak on the main to which it is 
coupled, however, alters the scale reading—so that no scale of 
ohms can be correct at all times, but the insulation of both 
mains may be found by calculation from the readings taken 
with the instrument coupled first to the + and then to 
the — main. > 


* е 


Positive Leak 


Negative Leak 


Fig. 1. 


4. It will be noted that the arrangement of paragraph 3 
gives no continuous indication for both mains, but a simple 
modification of the connections provides this :—Let two 
equal resistances R, в, be coupled at one end to the two 
mains, and at the other joined together and to the indicating 
instrument, whose second terminal is put toearth. Then any 
inequality in the P.D.'s between the two mains and earth 
causes a deflection. 

With this scheme of connection there may exist equal 
leaks of large amount on both mains, without any deflection 
being observed ; therefore, the arrangement does no more 
than serve as an alarm in case of an accidental leak on one 
main only. А 

5. If means be provided for interrupting the circuit of 
either of the resistances, the instrument remains coupled 
between one main and earth (fig. 2) ; and the two readings 
obtained by breaking each resistance in succession give 
values from which the two leaks may be derived—from a 
table or curve, not by a simple indication. 


Positive Leak 


Negative Leak. 


Fig. 2. 


The Home Office fally recognises that such a system comes 
ав near as is practicable to fulfilling the requirements of the 
rule, and is satisfied with it “till better means can be 
devised.” 

6. The above scheme is drawn for a two-wire system, and 
serves either for direct or alternating current. A similar 
arrangement can be adopted for three-phase circuits, as 
indicated in the following sketch: 


22 — | 


Valtmeter 


Fig. 3. 


To sum пр :—In insulated circuits— 

1. The leakage current cannot be measured. 

2. The values of the resistances of both [or all] mains 
cannot be continuously and directly indicated. 

3. The values of the said resistances can be deduced from 


two [or three] observations, either of which is useless without 
the other [or others]. 


These propositions are incompatible with the letter of the 
requirements of the rulés, and to dismiss them airily as “ in 
accordance with their spirit,” seems to be undesirable in 
view of the penalties attaching to the position of a colliery 
manager who neglects to obey the law. The proper course 


pending the reconcilement of the rule with the physical 


possibilities, appears to be for the instrument maker to 
obtain Home Office sanction for the method he proposes, 
and for the colliery to try no instrament which has not been 
approved. 

The form which an instrument maker should adopt in 
advertising the methods he prefers to use must be left to his 
own conscience—but some recent examples seem to be 
characterised by a certain economy of truth. 


E. B. Vignoles. 
London, W., June 6th, 1905. 


Mr. C. D. Farckkx informs us that the word © guarantee 
in the last paragraph of his letter on “ Charging for Supply," 
published in our last issue, was due to & shorthand error ; 
the word intended was ** grant." 


ADDRESS WANTED.—Will Mr. R. Stanley Smith kindly 
send his present address to the Editors ? 


THE PROPOSED SOUTH MANCHESTER 
ELECTRIC RAILWAY. 


Tam main features of the South Manchester Blectric Railway 


scheme, which was briefly referred to in our columns last week, were 


explained at a meeting held at the Midland Hotel, Manchester, on 
Tuesday last, of residents and others interested in the district 
through which it is intended the line shall run. The meeting was 
presided over by Mr. E. Halliday (Messrs. Halliday, Pearson & Oo., 
accountants), and there were present some 20 or 30 gentlemen. 
The joint engineers of the scheme (Mr. John M. Newton, of Man- 
chester and Westminster, and Mr. James M. Welch, of Manchester) 
attended to explain the details of the scheme. According to a key 
map which was exhibited, the line will start near Whitworth Park, 
in the City of Manchester, and, passing Barlow Moor, will cross the 
River Mersey by an iron bridge, continuing by way of Baguley and 
Davenport Green to Ringway. Bearing eastward, it will run 
through Styal and Handforth, and continue by Pownall Green and 
Bramhall Green to Hasel Grove, where it will join the electric 
tramway system of the Stockport Corporation. There will be short 
branches from Davenport Green to Hale Carr, from Barlow Moor to 
Chorlton-cum-Hardy, and from Bramhall to Davenport. 

Mr. Newton, after describing the route, said probably the whole 
of the main line would be double. The site for a generating 
station had not yet been settled, but it might possibly be that a 
portion of the current for working the traffic would be taken from 
the Manchester Corporation, and another portion from Stockport. 
The total length of the main line would be 16 miles—that was from 
Whitworth Park to Hazel Grove—and, with the branches, there 
would bea total length to be laid of 203 miles. The main feature 
of the line was that it passed through an attractive district within a 
radius of nine miles from the Manchester Town Hall. The most 
southern limit of the existing tramways was at Hazel Grove; there 
was none other, except the Stockport and Gatley line; but there 
were the lines authorised, but not yet constructed, under the 
powers of the Manchester Southern Tramways Act, to 
Northenden (connecting with Palatine Road), and to Sale, 
where a connection would be formed with the Manchester and 
Altrincham extension. This new project was well removed from 
any authorised or existing tramways. There was the further advan- 
tage that none of the roads through which their line would pass 
were main roads—they were all country lanes—so that there was 
no reasonable p of tramway or motor-’bus competition. 
The promoters did not consider that they were competing with any 
existing tramway ; on the contrary, the line would be a feeder to 
some. Possibly the Manchester South Junction and Altrincham 
Co. might regard them as competitors, but as that line already had 
about as much traffic as it оопа accommodate, and was not 
approached within two miles, it could hardly do so with justice. 
Some comment might be made on the Manchester terminus being 
во far from the centre of the city (14 miles), but, with such an 
excellent tram service as that of Manchester, that would be no great 
disadvantage. They could not go further into the city, except at huge 
expense, and they did not feel justified in making that a 
part of their scheme. On the other hand, the scheme would 
lend itself to any further extension towards the city that might be 
desired. There were several ways of doing it. If necessary they 
could lead off with a “tube,” about half a mile back from Whit- 
worth Park Btation, and bring tbe line, say, into Albert Square, 
with a connection to Victoria Station. But that was no part of their 
present scheme. The promoters expected to attract a considerable 
amount of traffic from other lines, at ts where those lines 
intersected their own. It could hardly used ав an argument 
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against them that they were going through a sparsely populated 
district. It was obvious that, if there were a series of towns on the 
route, there must be a railway; what they expected was that a 
string of villages and residential suburbs would spring up, which 
would yield а very considerable traffic to their line“ He did not 
anticipate much opposition from the local authorities on the ground 
that the line would be carried over country roads on the level. 
His engineering collesgue and himself were strongly of opinion 
that the convenience of the public would be better served by 
level crossings, over unfrequented roads, than by bridges. At each 
crossing there would be a stopping place for setting down and 
taking up passengers. Locomotion would be much more rapid 
than by any other form of traction. There was to be no third rail 
arrangement. Overhead equipment was intended, similar to that 
in use on the Manchester tramways, with sach modifications in 
detail as might be considered necessary. In the improbable event 
of new country roads being constructed capable of being used by 
tramways or motor-omnibuses, neither kind of conveyance could 
possibly compete with them in the matter of speed. 

Some discussion followed, in which a general approval of the 
undertaking was expressed by several gentlemen. 

Mr. Boutflower held strongly that the section of the line nearest 
Manchester would be most useful and profitable. He asked the 
vromoters to consider the possibility of a connection with the Bhip 
Canal Docks, with a view to goods transit. | 

Mr. Newton said they һай not lost sight of the latter advantage, 
but the present scheme was, in tbeir judgement, sufficient for one 
Bill. The line would be so laid out as to facilitate a possible con- 
nection with the Docks, and the development of an area, on the 
lines of Trafford Park. | 

Replying to further questions, Mr. Newton said they estimated 
that a capital would be needed of £400,000 or £500,000, on the 
assumption that level crossings would be permitted. If they were 
compelled to construct bridges, to carry the line either under or 
above the roads, there would need to Ье, roughly speaking, another 

“£100,000, in which case it was open to question whether the scheme 
could be carried through. There would be the further objection to 
bridges and cuttings on embankments, as the case might be, would 
depreciate the district for residential purposes. 

Objection to level crossings was expressed by Mr. Owen, a 
gentleman residing at Hale, who in other respects warmly sup. 
ported the scheme. He hoped the level crossings would not be 
made a sine qua non. 

Mr. Newton said that, as engineers, they did not object to 


another £100,000 being spent, but it was a question whether the 


increase of capital, necessitated by bridges and embankments, 
would enable the line to pay such a dividend inthe near future 
as would induce London capitalists to subscribe to it. The level 
crossings on their line would be less of a nuisance than the number- 
leas crossings of the tram lines in the streets of Manchester. The 
cars, Mr. Newton added, would be single-deckers, similar to those 
on London Underground—not tramcars in any sense of the 
wor 

Ultimately a resolution was put from the chair, and unanimously 
carried, expressing a general approval of the scheme as submitted 
to the meeting. Several gentlemen present agreed to serve on a 
provisional committee for furthering the scheme. 


BUSINESS NOTES. 


Engine Contracts.—Mesers. Alley & Maclellan, Ltd., 
have recently booked the following contracts for high-speed 
engines, practically all of which are for electrical work :— 

Two engines of 800 н.р. each for Messrs, J. Palmer, Jun., & Co., London, for 
the Chinese Government, Pekin. 
Three engines of 800 н.р. each and two of 60 н.р. each to the order of the 

а Westinghouse Co. for the Pyle, and Blaina Works, Ltd., South 

ales. 
One En ine а. а н.р. for the Mansfield Corporation (through Messrs. Thomas 
arker . : 
Опе engine of 100 н.р. for Messrs. Siemens Bros. & Co., Ltd. 
One engine of 60 н.р, for the Howe Electrical Ense Co., Ltd., Liverpool. 
One engine of 60 B. H. . for Messrs. Keep Bros., Birmingham. 
One engine of 60 в.н.р. for Messrs. Joseph Kirkham & Co., Kiev. 
One engine of 85 н.р. for Mr. James Barclay, Glasgow. 
One engine of 40 н.р. for Mr. E. Dewhurst, Preston. 


Mechanical Stokers.— We understand that a large firm 
of steam-users in Lancashire, who have been users of Proctor's 
mechanical] stokers for over 22 years applied one of the same 
makers’ latest and most improved shovel stokers with moving fire 
bars about 12 months ago. After carefully testing the ваше, they 
gave Messrs. James Proctor, Ltd., of Burnley, an order to fit np 12 
farnaces, and after an extended experience with these machines, 
Pues ave now placed a further order with them for 80 more to be 

tted. 


Pulford Bros., Ltd.— The seventh annual meeting was 
held at Liverpool on Wednesday, 31st ult. Mr. E. G. Pulford was 
elected chairman, and reported that the year's trading had been 
most successful. They had completed some large contracts during 
the past year, and had commenced the new year with a considerable 
amount of work, and the prospects of the company were of the 
brightest. It was proposed by Mr. J. Cargill, and carried unani- 
mously, tbat a dividend of 20 cent., free of income-tax, be paid 
for the year ended March 31st and that the balance of profit be 
carried to reserve fund, raising this fund to 20 per cent. of the 
capital, Mr. Theo. 8. Sheard was unanimously re-elected auditor 
for the ensuing year. 
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Edwards Air Pumps.—We understand that the 
Edwards pump has recently been adopted for condensing plants a ' 
the following electrical stations :—Aberdeen (repeat order); Beltast 
Trams (three sets of three-throw pumps); Bolton; Calcutta: Ool. > 
chester; Orewe; Fulham; Gloucester; Hammersmith (two sete of E 
three-throw pumps for turbine plant); Hastings; King’s Lynn; 
Leeds (two sets of three-throw pumps); Malta Dockyard (tour sets 
of two-throw pumps); Norwich (turbine plant); Port Шш 
(two sets of three-throw pumps); Sheerness Dockyard (three sets of 
two-throw pumps); South Shields; Tokio; and Woking. 


Large Railway Bell.—The accompanying illustration 
shows one of the most powerful electric bells ever made. The gong 
is 193 in. in diameter, and weighs 90 Ib.; the weight of the ов. 
plete bell is about 14 owt. The heavy iron clapper, 2 in. ia 
diameter, is of sufficient sise and weight to produce loud der ў 


. — ost 


- 


Laram BELL, WITHOUT THE Ноор. 

notes, the number of strokes per minute being about 100—120. The 
motion parts are entirely enclosed in a water-tight cast-iron bor, 
the pull rod for actuating the clapper coming through a packed 
gland. The current required to operate this bell is 2 ampere! 
18 volts, and can be furnished by 12 ordinary size dry cells. The 
bell is shown without the hood, which normally covers the clapper. 
It was made under Macleod & Plato's patents, by Messrs. Есиль 
МАсгвор & Oo., Lrp., of Norfolk House, Laurence Pountaey 
Hill, E.O., primarily for railway working, but, of course, it is 
applicable to many other purposes. 


Brush Contracts.—The following contracts have been 

Lo»ked by the Ввовн ELECTRICAL ENGINEERING Co.:— 

One 150.kw, motor-generator set, and one 60-Kw. ditto, for the Belfast Cor- 
poration. ` 

Twelve car-bodies and standard trucks, for the Dundee and Brouehty Ferr 
Tramways, per B.T.H. Co. 

Tea motor-omnibus bodies, for the London Motor-Omnibus Co. 
aron лек four-wheel car-bodies, for the Musselburgh Tramways, pet 

Twelve double-deck four-wheel car-bodies with standard trucks and Brew 
motor equipments, for the Provincial Tramways Oo., for Gosport and Fareban 
trams. 


Large Electrical Motor-Cars.—The ELECTRIC VEHICLE 
Co, of Hartford, Conn, U.S.A., has lately completed for tbe 
American Bight-Beeing Co., of New York, three large “ Seeing New 
York" electric cars. Each of пе vehicles hae eg nianu for 
48 passengers, the seats, which are arranged * fashion, 
being gradually elevated from the front towards the rear, ю that the 
occupants all have a clear view forward. Power is furnished by s 
battery of 44 Exide cells slung below the body. The vehicle is 
propelled by two electric motors, each driving one of the rear road 
wheels through chain gearing. The vehicles, which have s 
maximum speed of 8 miles per hour, have a wheel base of 9 ft. 42, 
the 36-in. road wheels being shod with 7-in. solid rubber tires. 


Heating Lamps.— Referring to the note in our last isse 
under this heading, the Dowsnta Raprawe Ниле Oo., LrD., write 
to point out that, while it is true that they have used a cru 
number of Sunbeam lamps, from the of the notice it 
would appear that they have used solely Sunbeam lampe This is 
not the case, as these have formed only a very small proportion of 
the total number of lamps employed. They have been used chief 
for special purposes, but, pir Ps the introduction of impro" 
ME бро NO страв type of p has now been y de 
continued. 


Belgium.—La SoorkTE DES ATELIERS DE CONSTRUC 


TIONS ELROTRIQUEG DE OHARLEBROI reports а profit of 6,94 fef 
the last financial year. | 
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Reconstruction.—On Monday, in the Chancery Court 
of Lancashire, at Liverpool, a petition was heard by Mr. Е. W. 
Taylor, as Depnty Vice-Ohancellor, which was supported by Mr. 
Roger Lawrence, on behalf of Fawortr, Preston & Co, Lv., an 
old engineering company of Liverpool, for sanotion to recon- 
к! the company. Ап order authorising the reconstruction was 
gran s 


“ Freezor " Electric Fans.—The General Electric Co., 
Ltd., of Queen Victoria Street, E.C., are distributing to the tradea new 
electric fan list, which was issued simultaneously with the arrival 
of the first real warm weather in London this season. The latest 
patterns, here illustrated, combine in one unit the three styles known 
as desk, trunnion and bracket fans. They may be adjusted to 
propel the air in any direction, and require neither extra parts nor 
special tools to adapt them for use as desk or bracket fans. These fans 
embody all the good points of the well-known “ Freezor " fans, and 
are an improvement in design and appearance. The field cores are 
cast integral with the frame, giving an unbroken magnetic circuit, the 
armatures are wound with double silk insulated wire, and the com- 
mutators are made of hard drawn copper, insulated with mica. The 
brush-holders are of the cartridge type, and each one of the 
brushes—which are square in section, to ensure large and continuous 
contact with the commutator—may be easily removed by the with- 
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Fia. 1.—" FREEZOR ” p.c. BRACKET FAN. 
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-drawal of a pin. The regulators, which give three speeds, are made 
of mica plates wound with high-grade resistance wire, of ample 
-capacity to carry the maximum current without undue heating. 
-The plates carrying the wires are separate units, and are combined 
› in proper numbers to give the requisite resistances for the different 
uses and voltages of fans. To change from desk to bracket, or 
vice 00736, is а very simple operation. The horizontal adjustment 
extends over nearly a full circle, and a friction device holds the fan 
firmly at any desired point. The body swings on pivots in the 
trunnion, a set screw being provided to hold it in place at the 
desired angle. A variety of types of fans are illustrated and priced 
in this list for ceiling, cabiu, desk and bracket use. The last four pages 
ue devoted to alternating-current fans; in this section а special 
pattern is shown fitted with trunnion frame. It is provided with a 
switch, but without speed regulator, and the speed varies from 1,150 
Ipm. at 40 cycles up to 1,400 r. p. m. at 60 cycles. Fig. 1 shows a 
continuous current bracket fan, and fig. 3 an alternating-current 
ditto; fig. 2 representa a small continuous current fan for ventilating 
or porthole use, ; i | 


. Book Notices.—“ Project of Terminal Harbours for the 

«Panama Canal.” By Lindon W. Bates. New York: 74, Broadway. 

; “Le Four Électrique, son Origine, ses Transformations, et ses 

. Applications— Forces Naturelles, Eleotro-Métallurgie, Chimie par 

voie Вёсһе” By Adolphe Minet. Paris: A. Hermann. 4s. 

.. Modem Electric Practice.” By Magnus Maclean. Vol 6. 
London: The Gresham Publishing Оо. 9s. net. 

Journal of the Institution of Electrical Engineers,” May, 1905, 

(No. 172, Vol. XXXIV. London: H. and F. N. Spon. 58. 

` "The Rudiments of Practical Mathematics." By A. Consterdine 
„ind A. Barnes. London: John Murray. 2s. 6d. 

. "Bulletin of the Imperial Institute." Quarterly, Vol. IIL, No. 1, 
1905. London: Imperial Institute, B.W. 1s. 

„А book entitled Modern Lightning Conductors,” is to be pub- 
lished shortly by Crosby Lockwood & Bon, and will be of interest 
all who wish to study the question of protecting buildings 
(Бапа lightnirg damage. The author, Mr. Killingworth Hedges, 
СЕ. (Hon. Secretary of the Lightning Research Committee, which 
bas just issued its Report), besides illustrating many of the examples 
iot lightning strokes furnished by the committee's observers, is giving 

‘aetails and specifications as to the best methods for carrying out 
be rales and suggestions contained in the report. | 


Wanted for Erhibltion.— The Newcastle-npon-Tyne 


bution Co, are increasing their showroom accommodation, and 
t particulars of electrical apparatus and goods for exhibition 
Bee our advertisement pages to-day. : 


Еа. 2.—PonTHOLB Fan. 


lectrio. Supply Co., and the County of Durham Electrical Power 


“i Tredegar Iron and Coal Co., Ltd.—In their annual 
report the directors ay: The collieries and works have been 
maintained in a condition of foll efficiency. Two improved screen- 
ing plants have been completed and a third is being erected, the 
importance being fully recognised of marketing coal in the best 
possible condition. The electrical plant, the installation of which 
was commenced about four years ago, has now been working in its 
entirety for a sufficient period to enable your directors to state, 
after very exhaustive testa and minute inquiry and comparisons, 
that the results fully justify the expenditure in adopting electricity 
M ine motive power for hauling, pumping, and lighting the 
collieries.” | 


A German Combine.—By resolutions carried at the 
general meeting held on May 4th, the firm of FgrrEN AND 
GUILLBAUMEB CABRLSWEBEK AcTIEN-GESELLSCHAFT, of Mülheim-on- 
Rhine, takes over the manufacturing portion of the firm Electricitiits 
Actien-Gesellechaft vorm. W. Lahmeyer & Co., of Frankfart-on- 
Main, and the style of the new fitm is Felten & Guilleaume- 
Lahmeyer Werke Actien-Gesellschaft. To carry out this arrange- 
ment, and at the same time increase the working capital, the Felten 
and Guilleaume Со.’ capital has been raised from 36,000,000 marks 
to 56,000,000 marks. The new shares have been issued at 110 per 
cent., free of eharge, and are entitled to dividend for the current 
year. The management of both concerns remains unchanged. As 


Fia. 3.—" FnEEzoR" 4.0. Ввлскит FAN 


stated above, it is the manufacturing part of the Lahmeyer Co. that 
enters into the new combine, whilst the Eleotricitüts Actien- 
Gesellschaft vorm. W. Lahmeyer & Оо. as a firm still continues to 
exist, and assumes the character of a finance institution, and will 
remain in touch with the new Felten & Guilleaume-Lahmeyer 
Works in so far as they receive, as an equivalent for the surrender of 
their manufacturing business, a corresponding proportion of the 
shares of the new company. The transaction was concluded on the 
basis of the status of the Lahmeyer Works on March Sist.’ The 
Electricitäte Actien- Gesellschaft vorm, W. Lahmeyer & Oo., in 
addition to the 17,000,000 marks shares taken over of the new com- 

any’s shares, retain possession of their investments figuring in the 
асое at 8,745,889 marks Their capital of 20,000,000 
marks and obligations of 12,975,000 marks remain unaltered. 


During the last four years the Lahmeyer Оо. paid in dividends 10, 


0, 0 and 24 per cent. respectively. The firm of Felten and 
Guilleaume, Carlswerk, whose style is changed to Felten and 
Guilleamme-Lahmeyer-Werke, was converted into a limited com- 
pany at the beginning of 1900, with a capital of 30,000,000 marks, 
increased at the end of the same year to 36,000,000 marks. This 
firm has been the property of the Guilleaume family for more than 
75 years. Since the conversion into a limited company, dividends 
of 10, 0, 5 and 5 per cent. have been declared for the years 1900, 
1901, 1902 and 1903 respectively. For the year 1904 a dividend 
bas just been declared of 8 cent. The shares of the Felten and 
Guilleaume Oo. have hitherto been held exclusively by the 
Guilleaume family, and we understand this will continue to be the 
case. The board of directors was hitherto composed of Mossrs. 
Theodor & Max von Guilleaume and Mr. Justizrat Heiliger, all of 
Cologne. The works of Felten & Guilleaume Carlawerk employ 
about 5,000 hands, and engines of 5, 500 н.р. Their principal manu- 
factures are wires and wire products. In addition the cable 
factory is one of the most prominent branches, whilst the Lahmeyer 
Oo. has been chiefly engaged in the manufacture of dynamos. It 
is calculated that the combine will reap considerable benefit from 
the existing commercial relations of both concerns. The amalga- 
mation is regarded as an event of high significance in connection 
with German electrical industry, as in future the concern will 
embrace almost every branch of the vast field of electrical engi- 
neering. The Allgemeine Electricitáts-Geselláchaft and the Union 
Blectricitiite-Gesellschaft have been united for some time past, as 
also the Siemens-Schackert group. The German electrical industry 
is, by this latest combine, divided into three important groups. 
The Felten & Guilleaume-Lahmeyer Works form the third group, in 
the west of Germany. 


Catalogues and Lists.—ALLIANCE ELECTRICAL Co., 


Lrp., Grafton Streot, W. Pamphlet relating to electric ooal-ontting 
machinery.  Half-tone and diagrammatic illustrations, |; appear 
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together with full descriptive account of the electric chain brest 
machine and its operation; also brief references to Long-Wall 
mining machines. | 

Мквввв. Wasp & Gorperows, Manchester. Several new 
illustrated price lists particularising their main fuses in iron cases 
with Vitro patent liniug, watertight lighting fittings for factories, 
mines, &c., socket and battery fans, '' Brillia” electric lamps, elec- 
tric bells and accessories and wires therefor, fuseboards, Multum," 
Knowle, and other switches. 

Mxmssns. JOHNSON & Рнпдлрв, Old Charlton. Circular giving 
very lengthy list of corporations, companies, country mansions, 
hospitals and other public institutions, theatres, railways, ships, &c., 
using their electric light and power cables. 

Tas James Keiru & Вгаскмах Co. Ітр., 27, Farringdon 
Avenue, E.C. Collection of price lists neatly bound together, 
showing in detail their well-known Blackman fans and electric 
motors for continuous and alternating-current service ; also Keith- 
Blackman rheostats for fao motor-starting and regulating, electric 
motor and blower for smiths’ fires, furnaces, &c. 

Mzssss. Ferrant, Ltp., Hollinwood. Catalogue No. 17 giving 
full illustrated description, with prices, weights, code words, &c., of 
their alternating instantaneous action maximum current relay for 
controlling automatic switches. | 

Вагт Laxe HaBRDWARE Co., Salt Lake City, Utah. Illustrated 
lists of Keller assay balances. 

Brush ErLxrcrRICAL ENGINEBRING Co. Lro. Picture postcard, 
slightly in excess of the accustomed size, with an imposing illustra- 
tion in g colours of one of the electric coaches supplied 
by the company for the Metropolitan District Railway. Another 
view on the fase of the card shows the building of these coaches in 
progress at the Falcon Works. 


Gramme Circuit-Breakers.—A new series of circuit- 
breakers has been patented by the Societe Gramm, of 144, Gray's 
Inn Road, W.C., in which some interesting features are embodied. 
The circuit-breaker, which is provided with a carbon break, can be 
opened by hand as well as automatically, and the operating lever is 
separate from the contact arm, with which it engages by means of 
a trigger. There is a second trigger attached to the base of the 
circuit-breaker, which retains the operating lever, and, therefore, 
the contact arm, in the closed position when the conditions are 
normal ; but in the event of an excessive current flowing, both 
these triggers are tripped, and the breaker opens. If now the 
attendant closes the circuit-breaker while the cause of the excess 
current persiste, the breaker instantly re-opens, and cannot be held 
изе ed a The arrangement of the triggers is very ingenious 
and e ve. . 


From Bombay.—Mxssns. MARSHALL & Co., electrical 
engineers, contractors and mill furnishers, of Esplanade Road, 
‘Bombay, are inviting firms in this country to send particulars and 
prices of electrical specialities. During the last two years the firm 


. has put down electric light plants in 12 large cotton spianing mills 


in India. Bombay will shortly be having a public supply of electric 
light and power available. 


For Sale.—The Leigh electricity department offers a 
three-wire switchboard for sale. 


Dissolutions and Liquidations. — Stream Power 


Syxpicatz, Lrp.—Winding up voluntarily with Mr. Н. W. 


Wilkinson, 2, Queen Anne’s Gate, B.W., as liquidator. 

AuTOMATICO ELTOTRIO RAILWAY BIORAL Co., Lrp.— Meeting to be 
beld at 5, Castle Street, Liverpool, on July 10th, to hear an account 
of the winding up from the liquidator. i 

А. R. Homes & Co.—Messrs. А. R. Holmes and C. W. B. 
Nicholson, accumulator manufacturers and electrical engineers, 231, 
Liverpool Road, Islington, N., have dissolved partnership. Mr. 
A. R. Holmes will attend to debts. 


CABLE AcOESSOBIES Co.—Messrs. R. G. Linscott and G. C. 


Hurrell, electrical engineers, 14B, Aston Street, Birmingham, bave 
dissolved partnership. Mr. Hurrell will attend to debts and con- 
tinue the business under the old name. 

W. Bnooxs Saymns.—Notice of dissolution of partnersbip appears 
among our “ Official Notices ” to-day. Mr. J. E. Sayers will carry on 
the consulting and other business at 157, West George Street, 
Glasgow, and Mr. W. B. Sayers will devote himself to patent 
developing and machine designing work at 189, Bt. Vinoent Street, 
Glasgow. ; 

Trade Announcements, —THE Weston ELECTRICAL 
IxsTRUMENT Co., of U.S. A., have a branch office and laboratory in 
London at Audrey House, Ely Place, Holborn, E.O., under the 


management of Mr. A. Davy. 
Mr. GEgonam ЇлвтЕв, of Dursley, Gloucestershire, has been 
appointed sole agent for Mussas. W. T. C. MACALLEN & Co., for 


the British Empire and Europe for the sale of their tram way 


equipments, insulating material, &0. 

Mzssns.J. 8. Henny, LrD., have opened showrooms at 22, Bt. 
James' Street, Piccadilly, W.O., for their wooden electric light 
fittings. The showrooms are well decorated and furnished. 

The D.P. Ваттеву Co. inform us that from June 1st all inquiries 
should be sent to them at Lumford Mills Bakewell, Derbyshire, 
from which address the business of the company will in future be 
conducted. 

Messrs. ELtrorr Bros. notify that their arrangement with the 
Weston Electrical Instrament Oo., of Newark, N.J.,. terminated 
several months ago. They have still a stock of Weston instruments 
on hand, and sbould any of their customers require such instrumenta 
to match those already supplied by them they retain all the records 
of instruments supplied, and сап, for some time to come, fill any 
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orders at a reduced price. They will continue to undertake repai 
and recalibration of instruments. Having had 10 years’ experien 
in the adjusting and handling of moving-ooil instruments, Mes: 
Elliott Bros. have bad special opportunities of studying their wes 
points, and the method of overcoming them, and they draw atte: 
tion to the complete set of improved moving-coil instruments whi: 
they are putting on the market, a number of which are in c 
in Government departments, central stations and technica! inst 
tutions, &c. 


Bankruptcy Proceedings.— ROBERT Foster—s 
Burnley County Court on June 1st, Robert Foster, late of the fir 
of Foster & Baker, electrical engineers, of Burnley and Nely: 
applied for an order rescinding an order of granted c 
February 16th last, and for the grantivg of a new order of 
Judge Bompas, K.O., said it was clear that under the circumstance: 
debtor should have his immediate if he would do wh 
was reasonable. The original debts were £1,348, and a dividend o 
10s. in the £1 would be £674, and his assets were 6201. That le! 
£473 short, and if he had now got a situation at £300 а yew 
he ought to be able to pay £100 per annum without a 
difficulty. He would have thought that he might be payiz 
the £100 for five years without any serious unhappiness. Wt; 
should not he pay £100 yearly, until he paid £473, and met t: 
10s. in the £, and then he would be in a position in which a mn 
usually could get off? Mr. F. Roberts (for the debtor) said th: 
when his Honour made the order in the first instanoe, he fixed t: 
sum at £250, and made Foster pay his share towards making np t: 
assets to 10s. in the £, saying that that sum would just about mat: 
up his share. It seemed hard after Baker had got off scot free th: 

oster should have to pay the whole lot. Fosters position wit: 
the order was made, was that he had a salary of £150 a уш 
and at that time it would have been a physical impossibility fc: 
bim to have carried out the terms of the judgement, It seem: 
hard now that he would be in a position to do it, he should not & 
able to take advantage of it. Since the matter was before the 
Court last the debtor had reported the facts to the Aston T. C., ax 
that body did not consider it desirable to appoint anyone to tt: 
position of electrical engineer with a big load of debt over hin 
He would bea public servant, and the Committee of the T C. thought 
that £250 was as big an amount as he should have hanging oret bin 
The Judge raid that wasa reason for not making the debtor 
pay more, but he should have thought whether it was £250 or £X: 
would not have made much difference. However, a bird in the ым 
was worth two іп the bush, and the discharge was granted гіх 
to debtor paying £250 by £50 each half-year. 

A. G. Innid (electrical engineer, Tottenham and Woking. 
—Receiving order made May 30th on creditor’s petition. 

ALEXANDEB HOLLAND.—The statement of affairs in connection 
with the failure of Alexander Holland, trading as the Electi 
and Mechanical Engineering Co., of 13, Bridgwater Street, Fan- 
wortb, Bolton, shows liabilities amounting to 4825, seti 
estimated to realise £31, and a deficienoy of £294. Debi 
attributes his failure to insufficient trade and low prices. He com 
тепсей business under the above mentioned style in 1900 in parte 
ship with Wm. Bullen and Jobn Cope, both of whom shortly М 
wards retired. Since then the business has been continued on 
own account by the debtor. 

Евер. Shaw, electrical contractor, Hall.— Receiving order gran 
on June 1st on debtor's own petition. | 


1 


High Pressure Discharges.—Referring to our rep 
of the Royal Society Conversazione last week, in which, in conn 
tion with the exbibit of Mrssns. ISENTHAL & Co., we mid, 
motor-driven commutator appears to be а substitate of doebti 
advantage,” Messrs. Isenthal point out that, as this commutator i 
built exactly on the lines of any commutator, such as forms part 
their dynamos and motors, it seems to them to possess an i 
advantsge as compared with interruptors of any kind, wh 
the mercury type or an electrolytic variety. Just as the com 
tators of dynamos and motors can be relied upon to run for lo 
periods without any skilled attention being given them, to, 
urge, can the commutator of the new apparatus be relied проп 
perform its function, whilst the interruptor distinctly doc 3 
fulfil this condition. The sparking at the commutator brusbe 
nil, owing to the peculiar arr ent of the electrolytic conde! 
in series, and not in parallel, with the contact points Мотой 
the commutator of the new arrangement is also designed to cont 
continuous current sparklesaly into alternating current of репой 
suitable for many physical and technical purposes, and finally i 
construction of the apparatus is such that fer greater po" 
can be dealt with than is possible with ordinary interra} 
There are other important features of the new apparatus, which 
regarded as of great value. 


A Newport (Mon.) Contract.—In respect of the cont 
ofthe Ввттанмл Co., to supply a switchboard to the Corpontti 
power station, the former claim £760 for extras and also abont 235 
damage done to a motor-starting panel and equipment which wa p 
to the Corporation. Acting on the suggestion of Mr. H. F. Гат 
who has had several prolonged interviews with representst!"¢ 
the company, the Corporation has decided to offer the company * 
in settlement. 


The Trausvaal.—Returns just to hand show t} 
during the two months ending with February last the impo 
electric wire, cables and fittings into the Traasvael attained a "9 
of £40,000, a1 contrasted with only £17,000 in the frat two m 
of 1904. 
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LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.—Recently, as announced in the 
Бгвствтсат, Review, the Board of Guardians decided to install 
E.L. plant at the workhouse, and on June 1st it was moved that 
a loan of £5,000 should be applied for, for this purpose. There 
was much opposition, and, by 13 votes to 8, it was decided not to 
apply for the loan. A member gave notice of bis intention to move 
the recission of the resolution approving of the E. L. installation. 


Batley.—The annual report of Mr. S. D. Jones, 
electrical engineer to the Corporation, shows that at March 
Jlst last, the capital expenditure amounted to £36,068, an in- 
crease of £8,135 compared with 12 months ago. The total revenue 
was £3,764, and the totalicost £2,167, leaving a gross profit of £1,597. 
After payment of interest and sinking fand (£1,931) there remained 
a deficit of £334. In the eight months of the previous year there 
was a deficit of £864. At the end of March last the number of 
consumers was 96, of whom 25 were power consumers, having 38 
motors, with a capacity of 230 f. r. The total price per unit, in- 
cluding traction, was 176d, against which the cost per unit 
was 1°15d., and, with interest and sinking fund, 218d. per unit. 
Considering the scattered nature of the district, and the low price 
obtained for energy, the resulta of the year's working are regarded 
as satisfactory. 

Beckenham.— The lease of the British Insulated and 
Helsby Cables Co. in connection with the electric light undertakirg 
expires at the end of this year, and the U.D.C. bas decided 
to take over the undertaking, and extend it as it may think 
proper, the consideration being a psyment of £100 to the company. 
"The Council concedes revised prices for house services claimed by 
the company, and the latter will supply cables for two years from the 
expiration of its contract. The company will continue to work 
the station at its own risk until the contract expires. Plans and 
specifications for extending the buildings, and providing a new 
250-K W. generator with the necessary boilers, &c., are to be prepared; 
the extension of the power house will provide sufficient space to 
accommodate machinery for the supply of the Penge tramways. 
The lease expires on November 22nd, and for the year ending 
March 31st, the loss on the undertaking was under £400, this being 
due to the destructor. | 

The U.D.C. has recently lost a large contract for the supply 
of energy uuder tomewhat exceptional circumstances. When 
the company now known as the South Metropolitan Electric 
Light Co. agreed to purchase the undertaking of the Orystal 
Palace District Electric Lighting Oo., the Council successfully 
vlaimed the right to purchase that portion of the underteking which 
came witbin its district. Shortly after tbis the Council received 
an application from the directors of the Orystal Palace for terms 
on which it would bs prepared to supply that building with 

for illuminating purposes. The negotiations proceeded, and 
the question arose as to whether the Council would be supplying 
outside its own district. A portion of the Crystal Palace and 
grounds comes within the Beckenham area, bat the larger portion 
of the Palace comes within the Penge district, over which the South 
Metropolitan Co. has exclusive powers to supply energy. - It has 
been decided that any attempt to supply the Crystal Palace would 
land the Council in serious litigation, and therefore it will not 
proceed further with the negotiations with the Crystal Palace Co. 

Bradford.—The Electricity Committee has recommended 
the Т.О. to apply to the L.G.B. for a loan of £60,000 for electricity 
purposes. | 
.. Burton-upon-Trent.—Below we give in brief the results 

of the past year's working (ended March 31st last) of the Corpora- 
tion electricity undertaking, together with the figures for the pre- 
ceding year :— 


à 1904-5 1903-4. 

Total revenue .. ee T m £9,791 £8,962 . 
* Works cost à sá $a wl i - 5,482 4,812 
Balance, lees interest and sinking fund charges + 857 + 1,197 
Average price obtained per unit .. - os 2°32 31 
Total cost per unit ss os 1°82 1°52 
Units sold d^ i. di РА T ds ds 986,988 678,020 
No. of equivalent 8-с.р. lamps conneoted sä 82,111 26,390 
Plant capacity .. ке 24 e 1.610 KW. 1,110 kw. 
Maximum load (lighting and power only) 427 gw. 870 Kw. 


During the past year an alternative flat rate of 5d. per unit was 
introduced, the result of which was that some consumers had the 

price of energy reduced 1d. per unit. Lamp connections increased 

14'2 per cent. against 12:2 in the previous year, and the sale of- 
units only 5 per cent. against 18:3 per cent. in 1903-4. Motor con- 

nections are very satisfactory, and with 1025 н.р. in hand brings 

the total up to 30675 н.р. The smaller surplus last year is attri- 

buted to the adoption of a flat rate and depression in trade. 


Chatham.—A fire which destroyed the generating station 
belonging to the Kent Electric Power Co., broke out at 1 o'clock on 
Friday morning last. The station is used for supplying electric 
light and power in the towns of Chatham, Rochester and Strood, so 
that the greatest possible inconvenienee was caused in the district. 
After negotiations, arrangements were made for taking a supply of 
energy offered by the Gillingham Corporation. The chief difficulty 
in the way of doing this was the provision and laying of a high- 
tension main, over 1,000 yds. long, across the ground known as the 
“Chatham lines.” The consent of the War Office was, however, 
obtained, and in all probability the supply will be again available 
for the pmblic immediately after the holidays. In regard to the 
permanent supply, the Kent Electric Power Co. anticipates that 
ita new power station at Frindsbury will be in a position to supply 
energy before the end of the present year. | 


Continental Notes.—Sram.—A water-power plant is 
to be erected at Cabrera on the banks of the Moya, to supply elec- 
tricity for lighting and power purposes. . 

The generating station of the Sociedad Hidro-Electrica Miestra 
Senora del Socorro has just been inaugurated. It is situated on the 
River Genil, and supplies energy for lighting purposes to the 
towns of Osuna and Herrera (Seville) distant respectively about 
23 aud 5 miles. p Е" 

ITALY.—A concession has been obtained by the Societa per la 
Tramoia Pinerolo-Perosa to put down а hydro- electricity generating 
plant on the Chisone, for the operation of its tramway system. | 
ii FRANCE.—The committee appointed by the Paris Municipal Council 
has returned from its tour of inspection of electricity works in the 
principal cities in Europe, the visits having been paid for the 
purpose of gathering information which might assist in deter- 
mining the question as to the future position of the electric lighting 
industry in the French capital. Ass result of the investigation, it 
is said that the committee reports conclusions which are entirely 
different from those arrived at by tbe Technical Commiseion in 
Paris. The points of difference relate to the maximum power of 
the proposed turbines, the sites most suitable for the generating 
stations, the pressure to be used, and also in regard to the 
supply, which in foreign cities is more popular than in Paris. 
Pending further developments it may be mentioned, according to 
the report of the Compsgnie Continentale Edison, that the muni- 
cipal authorities made an offer to the company with a view to the 
latter’s concession being prolonged for a short period. The con- 
ditions sought to be imposed are, however, of such a character that 
the. directors bave refused to accept them. In the meantim 
further negotiations have been embarked upon. | 


Darlington.—The statement of accounts of the Cor- 
poration electricity department for the year ended March 31st last 
shows a profit, after payment of interest and depreciation, of £1,450, 
equal to about one-half the loss on tbe year's working of the 
municipal light railways. From the end of the present month the 
Corporation has decided that the charge for energy shall be 4d. per 
unit up to 20,000 units, and 32d. per unit above that amount. For 
power purposes the charge will be reduced to 14d. per unit for the 
first 500 units supplied per quarter, and 13d. beyond. 


Eastbourne.— The T.C. has decided to reduce the price 
of electricity for lighting from 6d. to 54d. per unit. The accounts 
of the undertaking for the past year show a net profit of £2,725, 
£2,000 of which ‘has been placed to the depreciation fund, and 
£725 to the relief of the rates. 


Grays.—The U.D.C.'s E.L. undertaking last year yielded 
а gross profit of £1,373, and a net surplus of £209. 


Grimsby.—The T.C. on Friday adopted an agreement 
to supply energy tothe Railway Co. for the Docks, on the maximum 
demand system at a fixed charge of £4 per annum per xw. of 
maximum demand, and jd. per unit for all energy consumed in 
excess. 


Hanley.— The T. C. has applied for a loan of £11,000 
for electricity purposes for the next three years. 


Lancaster.— The Corporation electricity undertaking last 
year yielded a net profit of £585, against £1,507 in the previous 
year. The surplus has been carried to the reserve fund, which now 
stands at £4,826. . 


Leyton.—The U.D.C. has received from the L. G. B. 
permission to raise a loan of £5,000 for B.L. purposes. 


London.—City.—The Corporation has sanctioned the 
expenditure of £500 on re-wiring in connection with the 
systematic re-wiring scheme, now in progress, of the Library, 
Museum and new offices of the Guildhall. 

SouTHWARK.—The Electric Power Supply Co. has written 
to the Council, offering, in order to meet the Council's objection 
to its Bil, to give an undertaking to supply energy in bulk 
at & price which will engble tbe Council to sell at 2d. per unit for 
power and 23d. for lighting. The offer is to be considered, 

WorsrmmstER.—Tenders for the street lighting of the parish of 
St. James, from the 8t. James’ and Pall Mall Electric Lighting Co. 
and the Gas Light and Coke Co., both practically for the same 
amount—viz., £17 per 700-o.P. lamp per annum for 66 lamps for 
five years—were discussed at the meeting of the Council last week. 
The advocates of gas took exception to the figures in a report from 
the engineer (Mr. Bradley), on the relative cost and general advan- 
tages of the rival systems, and moved that the town clerk and the 
treasurer be instructed to briog up a report upon the same matter. 
This was carried. 

BATTEBSEA.— Application is to be made to the Т, С.О. for a loan 
of £8,830 for extension of electric plant and mains. 

HACENEY.—Application is to be made by the B.C. to the L. C. O. 
fora loan of £18,810 for electrical purposes, as follows:—Mains, 
£11,861; public lamps, £1,301; plant, including artesian well, 
£2,152 ; demand indicators, £1,500; &c. 


Malton.—The U.D.C. has decided to ask the Northern 
Counties Electricity Supply Co. to tender for lighting the district 


by electricity, in accordance with the terms of an agreement entered 
;into in December, 1899, by which the company is to supply energy 


at 30 per cent. less than the price paid for gas. 
Worcester.—The T.C. is applying for a loan of £6,010, 


the amount overspent on the electricity capital account for 
machinery, extension of mains, &c. 


(Continued on page 943.) 
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THE ELECTRIFICATION OF THE METROPOLITAN DISTRICT RAILWAY. 


(Continued from page 901.) 


Tux Lot's Road power station of the Underground Electric 
Railways Co. of London is situated at the junction of Chelsea 
Oreek with the River Thames, the former bounding it on 
the south side of the boiler house. 

It is destined to supply energy for working the whole of 
the District Railway system, and also the Baker Street and 
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station of unusual proportions aud design; the Lot's 
Road power house, when complete, will contain 80,000 н.р, 
of generating machinery, and cover more than 3} acres of land, 
including yards, &c., the cost being some 23 millions 
sterling. | 

"The size of the building and the plant which it contains 
has necessitated the greatest care in laying the foundations, 
which consist of about 220 concrete piers, which have been 
sunk through to the London clay at a depth of 85 ft. 

The necessity of making all the excavations watertight as 
they proceeded was a troublesome and costly one; but the 
fact that they were well below the river level, even at low 
tide, made this course imperative, 

In the outline plan of the site, fig. 23, it will be noticed 
that at the eastern extremity а spacious barge basin is 
situated, in which the barges conveying coal or other 
material to the works are unloaded. Behind this is a 

. building containing the oil-cooling 
plant, and at the other extremity 
of the site the ash-handling equip- 
ment is installed. Further west- 
ward still, on the opposite side of 
Chelsea Creek, are situated the 
sidings of the West London Exten- 
sion Railway. 

Clearly the power plant is moat 
advantageously situated in regard 
to its enormous requirements in 
fuel and in water for condensing 
purposes, the proximity of the 
River Thames and of a railway, 
affording not only working, but 
also constructive, facilities of great 
value. 
> In the construction of the build- 
ings, little less than 20,000 tons of 
О steel have been used, of which 

some 6,000 tons were required for 

the main framework. | 
The internal arrangements of 
the power station, which is 453 ft. 
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Figs. 20 лир 21.—8xoTi0NAL ErnxvaTION AND Pran or Lors Roa p PowzB Station: URpRRdBOURD RAILWAYS COMPANY 
oF LONDON. i 


Waterloo, the Great Northern and Brompton, the Charing 
Cross and Hampstead, and the Edgware and Hampstead Rail- 
ways, and certain tramways south of the Thames. These will 
unitedly represent by far the heaviest and densest traffic of 
any electric railway network, and some idea of ita propor- 
tions, as also of the scope of the power station plant, can be 
gained from the fact that 24 sub-stations will be required, 
in which will be installed 77 rotary converters with a total 
capacity of 87,500 Kw. 

Such a scheme has nenessarily called for a generating 


* 


long x 175 ft. wide and 140 ft. high, are shown in plan and sec- 
tional elevation in figs, 20 and 21. It is divided longitudinally 
into engine and boiler rooms, the latter containing several 
floors, The arrangement of the boilers upon two floors is a 
decidedly novel one in England, but represents almost 
standard American practice; it was e necessity in this case, 
owing to the large number of boilers installed, and cor- 
siderations of floor space. 

The engine room contains Westinghouse-Parsons turbo- 
generatora arranged in two rows longitudinally, with the 
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condensing plant in the basement, between the iwo ; the 
tchgear occupies the whole of the Lot’s Road side of 
the building, and is arranged in three galleries ; the auxiliary 
plant and station switchgear is installed at the eastern 


main swi 


end of the building. 
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. The coal bunkers 


Fig. 22.—ExTEBIOB oF PowRR BTATION, SHOWING CoaL-HAaNDLING PLANT, 
Ош Соога Hovsz, &c. | 


‚ Naturally, the 
coal-handling plant 
for this station is 
of very. extensive Г“ 
proportions. Vb 

Coal is picked up : 
from barges in the N 
basin, by two 1-ton 
grab travelling 
cranes, shown in 
fig. 22, which span 
the basin. Passing 
through weighing 
machines attached 
to the cranes, the 
coal falls on to a 
30-in. ^ horizontal 
belt conveyor running some 190 ft. 
along the quay side, which delivers it 
to & coal-crushing machine, from which 
it vai bad drops into either of the 
two inclined bucket conveyors pro- 
vided at the eastern end of the boiler 
house. 

The latter apparatus, with a working 
capacity of 240 tons per hour, raises 
the coal to the top of the building, a 
height of 145 ft., and deposits it on 
to one or other of two horizontal 24-in. 
belt conveyors, which run the length 
of the coal bunkers, a distance of some 
980 ft. 

These conveyors, which are provided 
with “ throwing off " carriages, which 
can be travelled to any desired position 
over the bunkers, are illustrated in 
fig. 26. 

Needless to add, the various cranes, 
elevators and couveyors are all elec- 
trically operated ; the travelling cranes 
run on railway tracks on 
side of the barge basin, and take 
power through a conduit and plough, 
the former laid in the track. The 
belt conveyor on the quay, is operated 
by means of а 165-B.H.P. motor; 
the bucket conveyors are each 


either: 
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LOTS ROAD 


ENGINE ROOFS. 
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OIAGRAM SHOWING OUTLINE OF PROPERTY, 


CMCLBEA GENERATING STATION. 
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UNDERGROUND CLECTRIC RAILWAYS COMPANY OF LONDON, LIMITCD. 


RIVER THAMES. 


Fira. 23.—PLAN оғ POWER STATION BITE. 


Asan’alternative to water-borne coal, arrangements have 
been made to obtain a supply of fuel from the sidings of the 
Weat London Extension Railway, and to bring the coal in at 
the opposite end of the bunkers. 


have а capacity of 15,000 tons, with 
which to cope with the anticipated 
daily consumption of some 800 tons 
of fuel. 

The boiler house will ultimately 
contain 80 Babcock & Wilcox water- 
tube boilers, of which 64 are in- 
stalled, supported directly on the steel 
framework of the building, on two 
floors. Each 5,212 sq. ft. of 
heating surface, and is provided with a 
superheater of 672 sq. ft. area; the 
evaporative capacity per boiler is some 
18,000 lb. of water per hour, at a 
working pressure of 175 lb. per sq, in. 
The boilers are divided up into seta 
of eight, the number required to 
operate each turbine unit at full load. 
There is no steam connection between 
the various groups except in one case, 
where a header for supplying steam 
to the auxiliaries is fed from two 
of them. Chain grate stoking gear 
is provided, with 83 sq. ft. of grate 
surface for each boiler. 

The boilers are 
illustrated in fig. 
9 | 


4. 

Twelve Green 
economisers, each 
consisting of 576 
tubes, and eight. of 
half that size, 
giving a total of. 
9,216 tubes, are 
installed in groups 
behind the boilers. 

They are erected 
immediately over 
the main боев, the 
latter running 
under the boiler 
house floors, and во 


Fig. 24.— Vigw or Оррав Вопив FLOOR. 


arranged that any boiler unit can be isolated. The scraper 
gear for each section of 576 tubes is driven by an electric 
motor through worm reduction gear, there being 16 such ; 
driving motors in all. 


driven by а 80-В.Н.Р. motor situated at the top of 
the conveyor structure, and each conveyor over the 
bunkers is provided with a 20-в.н.Р. motor situated at the 
end of its run. 

F 
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— The main flues lead into thechimneys, of which there are 
four. These are built on the Custodis principle, with јао 
internal diameter at the base of 19 ft., and a height; of 


Fra. 25.—TRIPLE-EXPANSION HEISLER FEED Pump, m BOILEB 
Sol Носов BASEMENT. 
275 ft., and are placed symmetrically, in pairs, in the boiler 
house section, about a quarter of the length of the building 
from the ends. The foundations for each chimney measure 


The steam piping was supplied by Messrs. Babcock and, 
Wilcox, and is of solid drawn weldless steel. | 

The pipe arrangement which follows the unit system, con- 
sists of 6 in. boiler branches from eight boilers, connected to a, 
header, the latter in turn supplying through a 14-їп, lap. 
welded steel pipe, one  turbo-generator unit; all the 
generating units being distinct in their steam. supply 
arrangements. 

A 10-in. auxiliary.header, connected ton two of: the main 
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Еа. 26.— VIEW or 24-1n. BELT CONVEYORS OVER COAL BUNKERS 


headers, supplies steam to the exciters and air-compressing 
lant, | 

£ Our illustration, fig. 29, shows the steam piping and 
economisers in the upper boiler room, the coal bunkers being 
overhead. | | 

The basement of the boiler houge is divided into three 
parts, the centre one being utilised as a pump room and the 
others for the ash-handling plant, In the pump room there 
are installed a row of seven Worthington and one Heigler 


Ета. 27.—WESTINGHOUSE-PARSONS 5,500-kw. TuRBO-GENERATORB, SHOWING OPENING TO ÜONDENSER BASEMENT. 


42 ft. square, and have a depth of 35 ft.; there are few 
Stacks in Europe that can equal them in size, as they have 
been designed with a margin for extensions beyond even 
the present enormous oapacity of the station. 


steam pumps; the former are of the vertical simplex com- 
pound type, and the latter, which we illustrate in fig. 20) 
is а triple-expansion vertical pump fitted with а oompensat- 
ing valve gear. Ж . ; 
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Fic. 28.—TUBBINE CASES UNDER CONSTRUCTION. 


Each pump has 
a rated capacity of 
18,000 gallons per 
hour against a pres- 
sure of 225 lb. per 
sq. in. 

The feed water 
supply for the plant 
is obtained from an 
artesian well, 575 
ft. in depth, by 
means of a com- 
pressed air lift; 
this well is situated 
behind the oil cool- 
ing house, and sup- 
plies a large storage 
tank arranged in 
the latter; from 
here the water feeds 
through an aux- 
iliary feed tank to 
high and low level 
feed suction pipes 
in the pump base- 
ment. 

As an alterna- 
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Fic. 29.— Үкү or BOILER STEAM BRANCHES LEADING INTO HEADER; ALSO OF 


ECONOMISERS AND BUNKERS OVERHEAD. 


o . 
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tive, a connection is provided to the 
public water supply, and a fürther one 
to the barge basin allows river water 
to enter into the low level suction. 

The condensed steam (or hot well 
discharge) is fed into the high level 
suction and falls through feed heaters 
which utilise the pump. exhausts, into 
the lower suction pipe, form which it is 
pumped through the economisera to the 
boilers ; independent ring feed mains 
are arranged to take a supply from 
either of two pumps, and to feed either 
or both of two boiler groups. 

The heaters exhaust through a com- 
mon main to atmosphere, any condensa- 
tion draining to a sump. 

For handling the ashes from the 
boilers, a narrow gauge railway and 


suitable self-dumping trolleys are pro- 
vided in each outer basement; these 
receive the ashes from shoots and 


allow of their haulage by a B.T.H. 
accumulator  loco- 
motive to the yard 
at the western end 
of the building, 


where they аге 
dumped into a 
storage bin; they 


may as an alterna- 
tive be loaded direct 
into barges by 
means of pneumatic 
cranes, situated at 
the side of the 
creek, 

The engine room, 
which is one of 
the features of the 
station, both on 
account of the tur- 
bine plant and the 
switchgear there in- 
stalled, will contain 

ten Westinghouse 
steam turbine 
generating sets, 
‘each consisting of 
a turbine of some 


Fic. 30.—WzsTINGHOUSE-PARSONS 5,500-кү. 


3-РНАВЕ T'URBO-GENERATOB, SHOWING OPERATING PrATFÓBM, &c. 


949 


THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,437, Jom 9, 1905. 


7,800 B.H.P., coupled direct to a three-phase alternator of 
The floor space, however, is available 
for an additional 2,750-kw. unit, The turbines are of the 


5,500-Kw. capacity. 


Westinghouse single- 
cylinder, double-flow 
type, and are designed 
to run with a steam 
pressure of 165 lb. 
per sq. in., a super- 
heat of 100° F., and 
at a speed of 1,000 
rp.m. They аге 
capable of sustaining 
an overload of 50 
per cent. by aid of 
automatic by-passes, 
and are extremely 
economical in steam 
consumption, 

As these turbines 
are the largest in 
Europe at the present 
time some details of 
their construction 
and operation may be 
of interest. The 
rolled steel rotating 
drum to which the 
blades are fixed is 77 
in. in diameter, and 
is fitted at each end 
with forged-steel 
umbrella - shaped 
disks, shrunk in, the 
steel shaft being 
pressed into these, 
The first series of 
blades are of drop 
forged steel, dove- 
tailed and caulked 
into grooves cut in 
the surface of the 
drum; in the case 
of the low-pressure 
series, they are of 
delta metal, on ac- 
count of the corrosive 


action of wet steam. The maia bearings are of the spherical 
type, and are of cast-iron with babbit metal linings, and 
provided with a cooling water circulation. 

Forged steel flexible claw couplings running in oil are 


Еча 32.—5,500-K w. TURBO-GENERATOR: COMPLETE 
TURBINE Котов. 


provided for connecting the turbine rotors with the revolving 
fields of the alternators, and are so arranged as to provide 
for apy inexactitude in the alignment of the two shafts. 

The course of the steam through the“ turbine is as 


Еа. 31.— View or CONDENSER Unit, SHOWING CIRCULATING AND Lirt Pump Morons, 
ALSO Main EXHAUST PIPES AND VALVES OPERATED BY COMPRESSED 
AIB IN BACKGROUND. 


separate pipe. 


follows :—Leaving the main “disk-type” stcp-valve, which 
is actuated by gearing from the platform, the steam flows 
through an emergency shut-down valve, a strainer and a 


double-seated poppet 
governor valve; the 
latter being operated 
by a steam relay con- 
trolled by the centri- 
fugal governor, It 
now enters the 
cylinder at the centre, 
and passing through 
a series of nozzles 
and impulse blades, 
expands down to 
practically atmos- 
pheric pressure, con- 
tinuing then through 
a number of pressure 
blades on the Par- 
sons principle to the. 
condenser. An emer- 
gency governor, is 
arranged at the oppo- 
site end of the spindle 
to the centrifugal 
governor; this acts 
if the speed of the 
turbine, from any 
cause, rises to a pre- 
determined maxi- 
mum, opening an 
auxiliary valve which, 
in turn, closes the 
emergency throttle 
valve, 
_A speed variation 
of 10 per cent, 
above or below the 
normal can also be 
effected by means of 
an electrical control 
operated from the 
control board. 
The steam flow, 
in opposite directions 
after its admission at 


the centre of the turbine, eliminates all end thrust, and obviates 
the necessity for balance pistons. One end of the shaft is fitted 
with a thrust block to allow of longitudinal adjustment of 
the turbine rotor, and a central system of lubrication 


Fic. 33.—5,500-kw. TuRBO-GENERATOR: ARMATURE 
UNDER CONSTRUCTION. 


supplies oil under pressure to’ each bearing, through 


„About 30 gallons of oil per minute is supplied to the 
bearing oil circulation. system, (andthe) (water-cooling 
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jackets to the bearings require approximately 40 gallons of 
water per minute, when used. 

The three-phase Westinghouse alternators are of the revolv- 
ing field type, and on a non-inductive load, will each supply 
a current of 289 amperes per phase at a pressure of 11,000 
volts. They each'are of 5,500 Kw. capacity with a frequency 
of 83:8 per second. The revolving-field is a solid forging of 
Whitworth fluid pressed steel of good permeability, and is 
wound in the usual manner. The armature-core of laminated 
iron is supported by a heavy cast-iron frame, divided hori- 
zontelly, and is wound in slots on its inner surface. The 
normal excitation current is 180 amperes at 125 volta, when 
the generator is delivering its full load at unity power factor. 

The guaranteed electrical efficiencies of the electrical 
generators on non- inductive load are as follows: — Full load, 
97:25 рег cent.; j-load, 96:5 per cent.; j-load, 95 per 
cent.; and }-load, 90 per cent. 

The combined turbo-generators, when running at a speed of 
1,000 r.p.m., with steam at 165 lb. per sq. in. pressure, 
superheated to 100? F., and exhausting into à vacuum of 
26 in. and 27 in. respectively, have a steam consumption per 
KW. approximately as follows :— 

Lb. steam per kw.-hour. 


Output. 26 in. vacuum. 27-in. vacuum, 
One and one quarter load, 6,875 ку. ... 16 13:6 
F'all load, 5,500 xw. bud sag DT 15:6 13:2 
3-load, 4,195 xw. ... ss m 995 17:2 15°0 
J-load, 2,750 KW s 85 P 18:4 16:0 


Figs. 27 and 80givean excellent idea of the turbo-units. The 
turbines each exhaust through two 44-in. diameter pipes to 
the condensers, which are on the dry vacuum principle, with 
separate motor-driven air and water pumps. The main 
exhaust valves, on account of their size, are operated by 
means of small compressed air motors. Ten vertical surface 
condensers will ultimately be installed in pits between the 
two rows of turbines, each having 15,000 sq. ft. of cooling 
surface. Circulating water is conveyed to the condensers 
through two 66-in. pipes, which extend from the centre of 
the river opposite the entrance to the barge basin, and run 
under the condenser pits, where they are embedded in con- 
crete. These pipes are each some 1,500 ft. long, and are 
provided with suitable valve chambers at the river bank ; 
they are used alternately for injection and delivery, the 
reversed flow (every 24 hours) removing any sediment which 
enters. | 

Each condenser is provided with a 20-in. motor-driven 
centrifugal pump, which is utilised only for the purpose of 
overcoming friction, as the system is arranged on the 
syphonic principle, the tops of the condensers being within 
29 ft. of minimum low tide, and the circulating circuit 
closed. 

A horizontal electrically-driven dry vacuum pump and 
5-in. centrifugal pump for lifting the condensation water 
up to the feed pump suction piping are provided for each 
condenser. 

The 20-in. and 5-in. centrifugal pumps are of the 
horizontal type, arranged in the bottom of the condenser 
pits, the motors for driving them through vertical spindles, 
being fixed at the ordinary basement level. 

The arrangement of the condensing plant will be seen in 
figs. 20, 21, 31, &c., the latter giving an excellent idea of the 
proportions and situation of these condensers in relation to 
the turbines. 

An alternative atmospheric exhaust is provided to each 
turbine, which has a connection through an air-controlled 
automatic valve to one of four 60-in. pipes, which run up 
at the side of the chimneys to roof level. The condensing 
equipment was supplied by Messrs. J. H. Simpson & Co. 


(To be continued. ) 


German Imports and Exports of Electrical 
Machinery.—So far this year there has been a slight increase in 
the imports of foreign electrical machinery into Germany, the 
returns for the three months ending with March last showing a 
total of 333 tons, as compared with only 298 tons in the corre- 
sponding period of last year. On the other hand, there has been a 
decline in the exports of German electrical machinery—from 3,434 
tons in the first three months of 1904 to 3,367 tons in the quarter 
ending with March last, 


LIGHTING AND POWER NOTES. 


z (Concluded from page 937.) 


Long Eaton.—The accounts of the electric light depart- 
ment for the year ending March 3186, 1905, show a net profit of 
£421. The income for the year was £3,343. 

The U.D.O. has decided to reduce the prices of energy as under: 
Private lighting, 4d. per unit; factories, 3d. and 23d. to Id., accord- 
ing to consumption. 


Morley.—The annual report of the Electrical Depart- 
ment for the year ended March 31866 last, shows that the total number 
of units sold was 142,959, as against 142,958 in the previous year. 
The gross profit, before providing for interest and sinking fund, 


was £605, equal to 21 per cent. of the expenditure. 


Ossett.— The refuse destructor which has been erected 
in Ohurch Street, was formally opened last week. It has been 
designed in conjunction with an electricity works proposed to be 
erected at the north end of the building. The generating plant 
will consist of two sets, each of 200 H P., and a storage battery. 
Its capacity will be equal to 1,000 8-o P. lamps for 10 hours. 
The scheme includes the laying of feeders from the works 
to the Market Place, along Wesley and Bank Streets, Station and 
Prospect Roads, Queen Street and Town End. From these, distri- 
butors are to be extended as necessity arises. The estimate of the 
cost is £8,400. The prices proposed to be charged for supply are 
5d. per unit for lighting, and 2d. per unit for power. 


Perth (W.A.).—O wing to the continued growth in the 
demand for electricity, the Perth Gas Oo. has found it necessary to 
greatly increase the generating plant at its command, and as the 
existing site is fully occupied, an entirely new power station is 
being built & mile away from the old one, the central business part 
of the city lying between the two. The new building is of steel, 
the engine room measuring 60 ft. x 55 ft., and abundant space is 
available for future extensions. Two water-tube boilers working at 
200 lb. per eq. in. are being erected, and a steel chimney shaft, 
125 ft. 6 in. high and 7 ft, 6 in. in diameter, weighing 22 tons, has 
been constructed on the spot and raised into the vertical position 
en bloc, A British-made steam dynamo of 1,000 m.P. forms the first 
instalment of the generating plant. The whole of the works have 
been designed and are being carried out by Mr. H. Broadbent, 
manager of the Gas Co.’s electricity idepartment, Mr. A. D. Broad- 
bent being in charge of the work. 


South Africa.—East Lonpon.—On the recommendation 
of the committee, the T.O. has resolved that the minimum charge 
per month, for energy for electric lighting shall be 5s. with 1s. 6d. 
meter rent in addition. : 

JOHANNESBURG. —The new underground electric cables as at 
present laid in Jeppe, Kerk, Pritchard, President, Commissioner 
and Baner Streets have been tested with double the normal working 
pressure, and consumers’ services are to be connected as required. 

Certain property owners in Ophirton have applied to the T.C. 
for permission to erect posts and overhead wires for the purpose of 
obtaining a supply of electricity from the Robinson Deep Gold 
Mining Co., and the requests have received the recommendation of 
the Lighting Oommittee. | 

BLOEMFONTEIN.—In view of the rapid growth of the town, it is 
estimated that £50,000 will have to be voted for E.L. extensions 
during the ensuing 12 months. 

DunRBAX.—The borough electrical engineer reported that, at the 
end of April last, the total number of lamps connected to the B.C. 


: mains was 132,159, and the total number of consumers was 2,996. 


The number of incandescent lamps used for street lighting at that 
date amounted to 1,172, and connections for power to 159. 

PaETOBL..—The T.O. has decided on extensions in connection 
with the electricity works, by the addition of one 500-xw. 
Bellies & Morcom-A.E.G. Electrical Co. steam dynamo. Also 
switchboard, electrically-driven condensing plant, cooling tower, 
two electrically-driven feed pumps, one Edwards air pump, two 
circulating pumps, two motors for fans, and one balancer. The 
contract for the supply and erection complete, amounting to 
approximately £12,000, has been awarded to the A.E.G. Electrical 
Co., who are represented in Darban by Mesars. Jenkins & Co. 


Sunderland.—The tenth annual report of the Corporation 
electricity undertaking has been issued by Mr. J. F. O. Snell, the 
borough electrical engineer. He states that during the last year a 
great advance was made in the scope of the department, there 
being now several important shipyards and engine works which rely 
solely upon it for their motive power. This extended use of elec- 
tricity will not only react favourably upon the cost of production, 
but will be beneficial to the town and to the principal industries. 
There is necessarily still a large amount of capital undeveloped, 
because of the extra amount of reserve plant rendered necessary by 
having for the time being, two stations and also three types of plant. 
This is, however, being rectified. A gross profit of £19,434 on the 
year’s working has been obtained, and, after deducting interest and 
sinking fund, there is a net profit of £954, which he advises should 
be added to the reserve fund. The number of equivalent 8-c.P. 
lamps connected on March 3186, was 289,800 as compared with 
197,683 in 1904, r nting an increase of 46 per cent. The number 
of units sold was 4,772,913 as against 3,508,139 during the previous 
year, representing an increase of 36 per cent. The actual capital 
outlay to March 31st, 1905, was £304,665, and of this amount 
£19,738 was spent during the year. The oontributions to the 
sinking fund now amount to £36,120, and the net results, after 
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the repayment of all sums taken from the rates, leaves £3,146 in the 
reserve fund. The actual revenue was £43,186. The total working 
costs were 1:215d. per unit. | 


Welshpool.—At a public meeting held on May 31st to 
eonsider the E.L. question, a resolution was passed asking the T.C. 
to take into consideration the question of adopting an KE. L. scheme. 
It is suggested that energy shonld be obtained from Powysland 
Mills, and it is estimated that it could be supplied for lighting at 
6d. per unit. 


Willesden.—The U.D.C. has received sanction from the 
. L.G.B. to borrow £2,000 for electric motors. Distributing mains to 
cost £164, and feeder mains to cost £2,040, are to be laid. To meet 
future developments of the undertaking, application is to be made 
to the L. G. B. for a further loan of £20,000, to be borrowed by 
instalments as required. 

The L.G.B. has intimated that it is not aware of any legal autho- 
rity enabling the Council to charge on the funds of the electrical 
undertaking expenditure in connection with the proposed Electrical 
Exhibition, and the Committee is therefore unable to recommend 
any further action in the matter. 


TRAMWAY AND RAILWAY NOTES. 


Automatic Signalling.— With the approval of the 
B. of T., an extensive installation of the Hall" electro- automatic 
signals has been put into operation on the busy section of tbe main 
line of the North-Eastern Railway, which extends from the Green 
Lanes Box, Thirsk, to Alne Station, about 10 miles north of York. 
This system has for some time been in use on other sections of the 
railway. 


Batley.—At a meeting of the Electric Traction Com- 
mittee of the Corporation on Monday, a cheque was signed for 
£20,000 for the purchase of the portion of the Dewsbury, Batley 
and Birstall steam tramways within the borongh of Batley. The 
system belongs to the British Electric Traction Oo., who ara about 
to reconstruct and electrically equip the line. The Batley Oor- 

ration will lease its portion of the line tothe company, and it 
b understood that the reconstruction of the line will be taken in 
hand almost immediately after Whiteuntide. 


East Durham.—A syndicate, understood to be the same 
as that which is providing the Houghton.le-Bpring district of 
Durbam County with electric traction, bae given notice to the local 
bodies concerned of its intention to apply for a provisional order to 
construct further lines in the East Durham district, in order to 
embrace Seaham Harbour, New Seaham, and Murton Oolliery—a 
very populous neighbourhood. The new routes comprise about 8 


miles of track, beginning at Ryhope, to which place lines are 


already laid, and running from there to Seaham Harbour, and then 
on New Seaham, Murton and South Hetton, to join the system 
already authorised in connection with the Houghton-le-Spring 
scheme. 


Electric Railway Experiments.—The Berlin Allge- 
meine Co. proposes to carry ont exhaustive experiments on the 
Northern Railway, with a view to ascertaining the wear and tear of 
high speed railway material. A trialline is to be constructed in 
the Royal Forest, near Nassenheide, with a power station situated 
at the central part. The tests are to extend over а period of five 
years, and the cars are to be operated daily without interruption for 
22 hours out of the 24. The remaining two hours are to be devoted 
to the purpose of measurements and observations. 


Folkestone.—At a meeting of the T.C. on May 31st, it 
was reported that the National Electric Construction Co., Ltd., of 
34, Victoria Street, S.W., had written offering to find the capital 
for constructing electric tramways in the town under tbe Council's 
order, to repay £1,200 costs incurred in obtaining the order, and 
to contribute £15,000 towards street widening. The Dolter surface 
contact system would be installed, and tbe Corporation would have 
the option of purchase at the end of seven years at capital expendi- 
ture, plus an amount for goodwill, viz., the profits of the four pre- 
ceding years; st the expiration of 15 years at actual capital 
expenditure plus 25 per cent.; and at the expiration of 21 years at 
actual capital expenditure only. If the Council raised the capital, 
the company offered to construct the tramways and to run them, or 
on a cash contract the company offered to install the system. Thie 
is the seoond company which has approached the Т.О. on the tram- 
ways question within the past few weeks, and both offers are under 
consideration. Lord Radnor, who owns nearly the whole of the 
land in the borough, objects to the use of overhead wires. 


Huddersfield.—An electric tramcar got beyond control 
of the driver on Tuesday last, and ran away. It crashed through a 
wall 5 ft. high and 2 ft. thick, and dropped into a field beyond. 
Four passengers or the top of the car narrowly escaped injury, but 
the driver and conductor, who were the only other persons on the 
vehicle, were slightly hurt. The car was badly damaged, the front 
platform being completely smashed. | 


Leicester.—The report of Mr. E. G. Mawhey, 
borough engineer, on the Corporation tramways, shows that the 
cost of the undertaking has amounted to £469,746; the length of 
single track completed is 364 miles, making £12,670 per mile of 
track (inclusive of power station, rolling stock and depots). The 
permanent way was laid by the municipal staff, at a cost of 5,8655 
per mile of single track, the construction having been of the best 
possible quality, and English rails having been used throughout. 
A considerable balance remains to be expended, there being some 
6 miles of track to construct; additional power-station plant is 
being installed, and extra cars and dep6ts are required. 


Light Railway Progress.—Sir Francis Hopwood's 
report to the President of the Board of Trade on the proceedings of 
the Light Railway Commissioners up to the end of laet year shows 
a considerable falling-off in the number of applications made in 
1904 as compared with previous yearr. There were 26 applications, 
iuvolvibg an estimated capital outlay of £1,525,600, as compared 
with 39, involving an outlay of £1,646,100 in 1903, and only 20 
orders, involving capital expenditure to the extent of £489,900, 
were made. Since the Light Railways Act came into force in 
1896 nearly 500 applications, involving £33,542 900, have been 
received, but only 234 orders, involving £11,279,800, have been 
actually confirmed by Parliament. The mileage applied for has 
been 4,300, aud that granted only 1,600. The chief interest in the 
Light Railways Act now is the extent to which it can be utilissd in 
promoting highway transportation projects which are really tram- 
ways, and the falling-off probably mainly represents a slackening 
of activity in this respect.— Financial Times. 


Liverpool.—1}d. fares are about to be introduced experi- 
mentally, on four of the Liverpool tramway routes, the routes in 
question being from the Pierhead—the western terminus by the 
riverside—to the south-east and east of the city, and ranging from 
23 to 34 miles in length. 


Liverpool - Southport Railway. — Owing to the 
increased traffic, it has been found necessary to increase the 


length of the trains to five cars each. The additional cars are 


not provided with motors. All perplexities as to irregularity 
have now been removed, the entire electric service running most 
promptly and sweetly, and the system of frequent 

between Southport and Liverpool and vice versd is of immense 
service to residents and visitors at both termini. 


London.—City.—At the meeting of the Court of 
Common Council on Thursday last week there was a lengthy dis- 
cussion on & motion by Mr. H. Dixon Kimber, to the effect that the 
opposition to the London County Council Bill * during its remain- 
ing stages through Parliament” should be undertaken by the Bridge 
House Estates Committee, with authority to confer with the Streets 
Committee and the Special Committee. Mr. Barber seconded the 
motion. Mr. A. Morton, the chairman of the Btreets Committee, 
said that the decision of the Oommittee of the House of 
Commons réally meant that the Oorporation had a veto on the 
matter. He contended that the tramways were not required. After 
further discussion, an amendment moved by Mr. Lile, and seconded 
by Mr. Neal, that the matter should go to the Special Committee, 
with power to confer with the Btreets and the Bridge House Estates 
Committees, was carried. 

L.O.C.—T'be Council on Tuesday decided, after diecusticn, to 
sanction an expediture of £287,000 for the construction of the new 
tramways referred to in the last issue of the Revisw. 

The Highways Committee brought forward the accounts of 
receipts and expenditure in connection with the tramways for the 
year ended March 31st, 1905. With regard to the southern tram- 
ways worked by the Council, the accounts are as follows :— 


Electric traction. Horse traction. Total 
Total receipts £548,296 £133,799 £682,095 
Working expenses... 365,498 134,328 499,825 
Surplus on working £182,798 — £529 £182,269 
Deficiency. 


After providing for debt cbarges amounting to £136,954, aod 
£3,261 for income-tax, and placing the sum of £35,000 to the 
renewals reserve fund, there remains a net surplus of £7,054, which 
has been carried to the appropriation account. Thiscompares with 
a net deficiency of £8,283 in 1903-4, when nothing was set aside for 
renewals, The working expenses of the two systems in the past 
year were as under :— 


Мовкіно Exprsnses РЕВ Mra Ron. 


Horse traction "e 808 Ри - 10:23d. 
Electric traction фе» dud dad .. 803d. 
Difference in favour of electricity. .. 220d. 


The figure of 8:03d. per car-mile includes expenditure in con- 
nection with the provision of temporary generating stations and 
other special items, but, excluding these, the total operating 
expenses for electric traction were 7:494. per mile. This rate i$ 
expected to be largely reduced when the power station at Greenwich 
is completed. In the case of the lines leased to the North Metro- 
politan Tramways Co., the accounts showed net receipts of £58,938, 
which, after meeting debt charges, leaves a surplus revenue of 
£22,836 to be carried to the appropriation account. The final 
result is a balance of £29,998 to be carried forward in the accounts 
for the present year. 

The Council formally postponed the consideration of a recom: 
mendation in favour of the expendituré of £12,500 for the acquisition 
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of a site for the erection of a car-shed at Poplar in connection 
with the working of the northern tramways. 

An expenditure of £8,850 was sanctioned for the purchase of five 
additional induction motor-generators from Mevsrs. Dick, Kerr 
and Oo. for sub-stations at Battersea and Wandsworth. 

The Highways Committee, in reporting on the completion of the 
tramway subway between Southampton Row and the Strand, 
announced the intention of bringing forward, after the vacation, a 
report in respect of the trackwork and other incidental works for 
the tramway. 

LzwisHAM.—The B.C. has received a communication from the 
L. O. O. to the effect that the new line of tramways from High S'reet, 
Lewisham, to Lee Green, will be constructed as soon as the street 
widenings along the route have reached a sufficiently advanced 


New Zealand.—AvcKLAND.—Mr. Р. M. Hansen, of the 
Auckland Electric Tramways Co., has written to the C.C. pointing 
out that the construction of the foundations, &c., of Queen Street 
is very defective, and asking whether the Oouncil will take the 
repairs in band or recoup the company for the same. Repairs to 


* this thoroughfare appear to be repeatedly in hand, and from our local 


correspondent we learn that the company ie endeavouring to 
remedy the trouble by driving blue-gum piles for a depth of 21 ft. 
into the road bed, at which depth a solid foundation is reached. 
Over these piles the usual material for the rail bed ie to be placed, 
and the whole covered with Neuchatel asphalt. The cost of this 
work will be considerable. 

Снвізтсновсн.— Тһе tramways contractors to this municipality 
have been damaging the roads by heavy traction engine traffic. 
The О.С. intends to make the contractors pay for the repair of these, 
a ена the sum necessary to repair the Papanui Road аб 

2,000. 


Penge.—The British Electric Traction Co. and the Penge 
Council have now signed an agreement superseding the previous 
agreements. The new terms stipulate that the extension from the 
Oroydon border shall be completed immediately, and that the whole 
of the lines completed shall be opened by April 1st, 1906. The 
company is td pay to the Penge Council 1 per cent. on the capital 
outlay, and in addition the sum of £6,100 for widenings, &o. A 
32 ft. road is to be provided by the Penge Oouncil with a double 
track, and this is to be maintained and kept in repair by the Penge 
authority at fixed rates per mile. The extension will run from the 
Oroydon border at Bouth Norwood to the Penge entrance of the 
Orystal Palace, and there will also be a junction which will run 
from Croydon Road along the Anerley Road ар the steep gradient 
to the Low-Level entrance of the Crystal Palace. 


St. Helens.—It would seem that the strike of the 
tramway workers at St. Helens is practically at an end, the service 
being now maintained on all sections; and even in the colliery 
districts of Haydock and Parr, where a good deal of hostility was 
anticipated, there has been no interference with the running of the 
cars. The prompt action of both the county and borough police 
has had а good deal to do with this. The street processions have 


been stopped by the police authorities. Some of the strikers have 


gcne back to work, and others have made application for their old 
situations. 

The men remaining on strike are in receipt of strike pay from 
the Tram-men’s Union, and contributions from the local trade 
unions have resulted in an increased grant being made this week 
to both the married and the single men. 

Owing to the tramway shed having to be cleared in preparation 

for the Chamberlain demonstration on Saturday, the bulk of the 
cars were allowed to stand in Corporation Street on Thursday and 
Friday nights. They were lighted up and guarded by police. No 
attempt was made to damage them. 
On Thursday last week a grave charge was made against the 
tramway workers on strike by Ohief Constable Ellerington, who 
handed to the Bench a small parcel of pieces of iron, and raid 
something would have to be done, as these things had been found 
in the various points up and down the tramlines. 

The Chief Constable then banded to the magistrate a small tin of 
chlorate of potash, and said the explosive was found on the tram- 
lines in Shaw Street, and was sufficient to destroy the motor if it 
had struck the car where it was anticipated it would. He said he 
had not been able to bring it home to any of the strikers, but every 
time such things had been found the tramway men on strike had 
been seen in the immediate neighbourhood, and bad been seen 
running away after the explosions had occurred. 

The Ohief Constable added that from information in his posses- 
sion he had no hesitation in saying that the obstructions and 
explosives had been placed on the line by the tram-men out on strike, 
and notbing had been done by outsiders. Some innocent person 
might be killed, if drastic measures were not taken to prevent a 
recurrence of that dangerous proceeding. i 

At the same court, Thomas Bailey, a tramway striker, was charged 
with resisting the police. An explosion had occurred under a tram- 
cat, and a policeman arrested a man whom he suspected of placing 
the explosive there. It was alleged that the man Bailey interfered 
with the constable, with the result that the prisoner got away. The 
magistrates imposed a fine of 20s. and costs. 

The tramway workers on strike indignantly deny the Chief 
Constable's cbarge that they are in any way responsible for the 
explosives which he produced. They declare that they are most 
carefal not to prejudice their case by any act of violence, 


Warringten.—An extension of time for completing the 
electric tramways has been applied for. 


e 


South Africa.—JoHANNESBURG.—It is stated that an 
agreement with the T.C. has just been signed ensuring an electric 
tramway servioe through the Kensington Estate as soon as the Cor- 
poration oan complete the necessary construction work. 


Walthamstow.—On Saturday last the U.D.C. light 
railway undertaking was formally opened by Conncillor C. J. 
Wilkes. A large number were present at the ceremony, and after 
congratulatory remarke, a brief outline of the scheme was read 
by the town clerk, special cars were boarded, and the visitors were 
conducted over a portion of the routes. On returning to the car 
depd! light refreshments were partaken of. The system comprises 
three routes with a total length of about 9 miles. The conductors 
are overhead, with sido bracket and span-wire suepeneion. An 
extensive depót, together with the light railway offices, has been 
erected in Chingford Road. The number of cars at present provided 
ів 32, and they are of the single-track, double-deck type. е con- 
tract for the whole of the work was let to Messrs. W. T. Henley's 
Telegraph Works Co , who sublet the track work and overhead equip- 


ment to Messers. Dick, Kerr & Co.; the additional generating 


plant, &с., to Messrs. F. Sater & Co.; and the rolling stock to the 
British Westinghouse Co. The management of the system is in the 
hands of the C»uncil'a electrical engineer, Mr. J. H. Fooks Bale, and 
the consulting engineer to the scheme is Mr. James Enright. 


York.—At the meeting of the T.C. on Monday, a letter 
was read from the Tramways Co. asking for the Council's consent to 
the company working tramways by electricity aud to the extension 
of the system. It was decided to reply that it was the intention 
of the Committee in due course to recommend the Council to pur- 
chase ж existing tramways at the expiration of the next septennial 
period. 


TELEGRAPH AND TELEPHONE NOTES. 


Mauritius - Réunion Cable. — The French Under- 
Secretary of State for Poste and Telegraphs announces that an 
agreement has been concluded between France and Great Britain 
for the laying of a cable between Réunion Island and Mauritius. 
The work on the Réunion-Mauritius and Mauritius-Madsgascar 
cable will very shortly be taken in hand. 


Newfoundland Telegraphs.—The Government is about 
to introduce into the Legislative Assembly a Bill imposing an 
annual tax of $4,000 each on telegraph cables landing on the 
island, 1 per cent. of the traffic receipts on landlines, $4 each on 
telephones, and $4,000 each on wireless telegraph systems, if doing 
commercial business, but nothing while merely reporting ships. 


Pacific Cable Conference.—The first sitting of this 
Conference, which has been postponed from time to time, is to be 
held at the Oolonial Office on the 21st inst. Sir Willism Mulock, 
P.M.G. of Canada, will represent the Dominion, while Lord Jersey 
will represent the Australian Commonwealth, and Sir Sandford 


Fleming New Zealand. The agreements between certain of the 


Australian States and the Eastern Extension Telegraph Co. will be 
discussed, and various working and finanoial questions connected 


with the Pacific cable will also be dealt with. 


Shanghai Telephones.—The sixth annual ordinary 
meeting of the Shanghai Mutual Telephone Oo., Ltd., was held on 
April 5th, when the accounts, which showed a profit of 76,937 taels, 
were passed. At an extraordinary meeting, held subsequently, it 
was resolved to increase the capital of the company by the creation 
of 13,000 new shares of 50 taels each, in addition to the 7,000 like 
shares already existing. The present exchange accommodates 2,500 
subscribers, and the apparatus is to be increased to deal with 5,000. 


Telegraphic Interruptions and Repairs ;— 
Cam. INTERRUPTED, REPAIRED, 


Trinidad-Demerara (No. 1) ee ee ee ee Aug. 96, 1901 oe oe 
Bt. Lucie-Martinique ee oe eo ee eo May 7, 1908 ee ae 
Dominica-Martinique ee ee ee oe Oe May 1, 1909 ee ee 
Ca enne-Pinheiro ce eo ee ee ee Aug. 18, 1903 oe oe 
Relsse-Isse (Yemen) Camaran .. .. |. Oct. 23, 1902 .. T 
Tarifa-Tangier oe ee ee ee 


Viadivostok-N оз „„ ee Feb. 9,1904 5. o. 
Closed { Port E | oe ee oe Mar. 9, 1304 oe ee 


lon ee Jan. 5, 1905 Я 
Bathurst-Bissao oe ee ee oe ee April 22, 1905 7 ee 
San Domingo-Curacao .. ae Ss D .. May 5, 1905 .. May 19 
Dakar-Conakry oe е. ee ee ee ee May 11, 1905 ee ee 
Paramaribo-Cayenne .. T oe we May 25, 1906 

LANDLINES, 
Puerto-Barrios .. oe ee ee өө ee July 98, 1902 T ee 
Kertch-Bouteboum ee ee oe ee ee Sept. 27, 1904 ee eos 


Telephone Employés’ Union. — The engineering, 
construction, clerical and maintenance staffs of the National Tele- 
phone Co. have formed themselves into the National Society of 
Telephone Employés. | 


Telephone Work at Portsmouth.—In last week's 
Parliamentary questions, there was one by Mr. Gibson Bowles, 
asking the Postmaster-General whether extensive electrical works 
were carried out by the Post Office in Portsmoath Dockyard between 
May and September, 1904; if so, for what purposes were these 
works undertaken; what was the total cost of them; what was the 
total amount of wages expended on the works; how many men 
were employed thereon, and for how many days; and what over- 
time was paid for? Lord Stauley, in reply, said that extensive 
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telegraph works were carried out in Portamonth Dockyard by the 
Post Office engineering staff during 1904 and the early part of this 
year, The purposes were, to reconstruct on modern principles the 
telephone systems of the Admiralty and War Department, and to 
render communication more rapid and nfore efficient. The total 
cost was about £7,500. 


Wireless Telegraphy in France.—The French 
Thomson- Houston Co. announces that the Ateliers Thomson-Houston 
have acquired for France and the French colonies a licence for the 
wireless telegraph patents on the Braun-Siemens and Slaby-Arco 
systems which have been nnited by the Berlin Co. for wireless 
telegraphy under the title of the Telefunken System. The 
arrangement with the German Оо. was entered into a few months 
ago, and the company has since then established a repairing shop at 


Shanghai for ships equipped on this particular method, while a 


second shop is to be provided at Kiao Chao. 


CONTRACTS OPEN AND CLOSED 


OPEN. 


Aston Manor.—June 23rd. Electrical equipment of 


ко tramways for the Corporation. See “ Official Notices " 
у. 


Belgium.—June 23rd. Tenders for an installation of 


electric ара d in the Posts and Marine Department in the Rue 
Ducale, Bru Particalars for 1 fr. from, and tenders are to be 
sent to, La Direction Generale des Ponts et Chaussées, 38 Rue de 
Louvain, Brussels. 


Darlington.—June 19th. Switchboard extension and 
booster for the Corporation. See Official Notices” June 2nd. 


Fulham.—Tenders are to be invited by the B.C. for 
mains extensions, estimated to cost £1,550. 


Gravesend.— June 14th. The Education Committee 
invites tenders for the electric lighting of Church Street Council 


Schools, Specification on application to Mr. O. F. McInnes, 
Electricity Works, Gravesend. 


Grays Thurrock.—June 17th. Storage battery, feed 


pump, switchboard and economiser extensions, for the U. D. C. 
Bee “ Official Notices June 2nd. 


G.W. Railway.—June 28th. Pipe-work, pumps, feed- 
heaters, and other plant for Park Royal generating station. See 
“ Official Notices " to-day. 


Hornsey.—June 19th. Side-arm brackets and switch- 
boards for arc lighting. See Official Notices to-day. 


Hull.—June 22nd. One 500-Kw. high-tension and one 
500-K w. low-tension, continuous-current high-speed generating sets; 


aleo six Lancashire boilers with downtake superheaters. See 
* Official Notices" to-day. | 


Leigh.—July 1st. One water-tube boiler, See “ Official 
Notioes” to-day. | 

Manchester.—June 14th. L. r. cables; amp.-hour and 
watt-hour meters; box compound. See Official Notices" June 2nd. 


Melbourne.—July 14th. Arc lamps, poles, brackets, 


&c., for street lighting for the Council See Official Notices 
May 12th. 


Ossett,—June 14th. High-speed engines, dynamos, 


booster and balancers, battery, switchboard, crane and cables. Bee 
„Official Notices May 26th. 


Spain.—July5th. The municipal authorities of Mazarron 
are inviting tenders for the concession for the electric lighting of 
the town during & period of 30 years. Particulars may be obtained 


from, and tenders are to be sent to, El Becretario del Ayuntamiento 
de Mazarron. 


Whitchurch Asylum.—June 14th. Electric lighting 
installation for the Asylum Visiting Committee of the Cardiff 
Corporation. See “ Official Notices” June 2nd. 


CLOSED. 


Battersea. The Lighting Committee has provisionally 
accepted the following tenders :— 
Electric Construction Co., Ltd., additional switchboard panel, £610. 


Messrs. J. P. Hall & Sons, Ltd., compound direct-acting boiler feed pump, 
capable of lifting 6,000 gallons pe hour £148, 


Bolton.—The T.C. has accepted the tender of Messrs. 
J. Musgrave & Son, for the supply of two Lancashire boilers to 
the ER works, and that of the Triumph Btoker Oo., Ltd., for two 
stokers. Я 


Bradford.—The T.C. has accepted the tender of Mr. 
A. E. Dean for the supply of electrical fittings, at £126 103. 


Croydon.—The Oroydon County Council, on Monday, 
accepted the tender of Messrs. W. J. Bishop & Co. for installing 
electric light at the Oentra), South Norwood, and Thornton Heath 
Baths, at £170. Nine firms tendered, and the highest amount was 
£317, quoted by Messrs. Wenham & Waters, Ltd, 


Fulham.—The Lighting Committee has provisionally 
accepted the following tenders :— 


General Electric Co., Ltd., 100 8-ampere meters, £187 10s. ; 50 10-ampere 
meters, £98 166. 

British Thomson- Houston Co., Ltd., 100 5-ampere meters, £187 10s.; 25 80- 
ampere meters, £50; 10 50-&mpere meters, £24 бв. 8d.; 10 75-ampere meters, 
£28 6s. 8d. ; 5 100- ampere meters, £15 16s. 8d. 

Messrs. Redpath, Brown & Co., steel roof and coal-bunkers at generating 
station, £2,442 13s. 2d. 

Messrs. Westwood & Wrights, Ltd., construction of condenser pipe, sump 
and river work, £4,214, 


Messrs. E. Green & Sons, Ltd., moving existing economisers, and constructing 
two new ones, £624. 


Gloucester.—In connection with the extension of plant 
at the Electricity Works, the T.C. has accepted the following 
tenders:— 


Messrs. Easton, Anderion & Co., Ltd., three superheaters, £260. 


Messrs. E. Green & Sons, Ltd., economiser section and alterations to pipe- 
work, £169. 

Mersrs. Belliss & Morcom, Ltd., alterations to Belliss engines, £41 10s. 

Messrs. Willians & Robinson, Ltd., alterations to Willahs engines, £17 12s. 

Messrs. De Grelle, Houdret & Co., arc lamp carbons at schedule prioes. 


Halifax.—The tender of the British Insulated & Helsby 
Oabler, Ltd., for the supply of 2,901 yards of tramway feeder to be 
laid from the electricity works to King's Оговв, Halifax, has been 
accepted by the Electricity Committee. 


Hammersmith.—The following tenders have been 
received by the B. of G. for electrical machinery and for installa- 
tion and wiring at the Workhouse .— "— 

ns ation 


and wiring. Machinery 

Jackson Bros. ee ee ee eo. £4,286 £1,084 
Fryer & Co. ee ee ee ee ae 4,580 1,061 
Coates & Son oe ee ee ee 5,250 1,068 
Marshall & Co. T" oe T RT 5,498 2,900 
W. Winn СЕ ee ee ee ee 6,718 1,287 
R. Brightwell s is аё ПР 5,715 1,485 
Scott Anderson v» ad e's 5.780 1.451 
Lea & Warren as T ee s 6,455 1,945 
Private Wire & Telephone Со. га 6,998 1, 
Potter & Sons, Ltd. - as T 7,354 

Coleby & Co. 62 ee ee os 7,650 1,500 
Alliance Electrical Co. eo ee LE 8,654 913 
Suter & Co. .. oe T T © ‚986 1,175 
D.P. Battery Co. ee ee ee ee E 936 
Witting, Eborall & Со, ee oe os — 968 
Morley Electrical CO. oe — 994 


Heywood.—The T.C. on June let accepted the following 

tenders in connection with the electrification of the tramways :— 

Mr. 8. Barker, Heywood, buildings. 

Messrs. T. Hill & Sons, Heywood, boilers, &c. М 

Messrs. Dick, Kerr & Co., Ltd., Preston, engines, &0. 

Messrs. Ferranti & Co., switchboard, &c. 

British Insulated & Helsby Cables, Ltd., cables. 

Messrs. Blackwell & Co., Ltd., permanent way and overhead equipment. 


Islington.—The B.C. has given a contract to the Union 
Electric Co., Ltd., for 42 “ Exoello” flame lamps, at £389. 


London.—The following tenders have been received hy 
the London County Council for the roadwork and platelaying in 
connection with the construction or reconstruction of tramways (1 
in Greenwich, (2) New Cross and Lewisbam and (3) from Hig 
Btreet, Lewisham to Rushey Green:— 


Tramways work 


(exclusive of — P8ving works 


Name of firm. : for street 'Total. 
Woolwich Rosd  widenings. 
Dick, Kerr & Co., Ltd. 

(accepted) Ps АР £98,870 5 1 £4,658 10 6 £108,428 15 7 
Krauss & Son, Bristol  .. 101,507 6 7 4,583 2 10 106,089 8 5 
J.G. White & Co., Ltd. .. 101,764 0 8 5,882 18 1 107,646 18 4 
R. W. Blackwell & Co., Ltd. 108,282 7 2 5,277 12 9 108,559 19 11 
J. Mowlem & Co., Ltd. 104,334 8 7 4,925 19 7 109,280 2 2 
E. Nuttall & Co., Man- 

chester .. 5% e 105,617 15 7 5,845 11 8 110,968 6 10 
W. Griffiths & Co. .. 109,675 18 8 4,856 1 1 114,581 19 9 
Pearson & Co., Ltd. 112,598 10 0 6,014 17 6 118,618 7 6 


G. Hay & Co., London 2 Incomplete tender. 


Tbe tender of Mes:rs. Tamplin & Makovski is recommended for 
acceptance, at £115, for the wiring of the new fire brigade station 
in course of erection at Wapping. | 


Newport (Mon.).—For a mechanical stoker for the new 
boiler at the power station the tender of the Underfeed Stoker Co., 
at £197, has been accepted ; rlso that of Mr. Fabius Henrion for 
carbons. \ 


River Plate.—The New Century Arc Light Co., Ltd., 
bas received an crderi from the River Plate Blectricity Co., Ltd., 


for 320 double carbon arc lamps and accessories, for street lighting 
in La Plata. 


* 


( 
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Southwark.—The tender of Messrs. Spenser, Whatley 
and Oo., for the supply of 4,500 tons of coal for the electric light 
undertaking, has been accepted at the following prices: —4, 000 tons 
slack, 9s. 5d., 10s. 5d., and 10s. 8d. per ton; 500 tons Welsh peas, 
16r. 4d. per ton. There were 27 tenders. 


Shoreditch. The B.C. has accepted the tender of 
Messrs. Richardsons, Westgarth & Co., at £199, fora feed water 
heater for the generating station. | 


Stoke Newington.— Messrs. Ferranti, Ltd., have received, 
through Messrs. Bruce Peebles & Co., Ltd., the order for the trans- 
formers required for stepping down the 10, OCO-volf three-phase 
current to supply the motor-generators for the electricity supply 
scheme. The ratio of transformation is 10,0С0 : 500; the trans- 
formere are oil cooled, and the total capacity is about 350 KW. 


FORTHCOMING EVENTS. 


ments.—At 9 p.m. Royal Institution. Sir Wm. Н. White on 


To-day's A 
“ Submarine Navigation.“ 


Saturday, June 10th. At 2 p.m. North of England Institute of Mining and 
Mechanical Engineers. Meeting at Newcastle. 

Wednesday, June l4th.--At 5.30 p.m. Chemical Society Meeting. 

Friday, June 16th. — At 8 p.m. Physical Society. On the Ratio between Mean 
Spherical and Mean Horizontal c.p. of Incandescent Lamps," by 
Dr. J. A. Fleming; ' Electrical Conductivity of Flames," by Dr. 
Н. A. Wilson; Contact with Dielectrics,” by Mr. R. Appleyard; 
“Pendulum Accelerometer, an Instrument for the Direct Measure- 
ment and Recording of Acceleration," by Mr. F. Lanchester; © Ex- 
hibition of a Refractometer," by Mr. R. Appleyard. 


Tuesday, June 27th.— Municipal Electrical Convention. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Тип following orders have been issued :— 


Saturday, Juné 10th.—Efticients for Weymouth Camp Parade at Waterloo 
Btation, 12 noon. 

Monday, June 12th.—' A" Company. "Technical Instruction, 7 p.m. 

Tuesday, June 18th.—' B" Company. Technical Instruction, 8 p.m. 

Wednesday, June 14th.—No Adjutant's Drill. 

Thursday, June 15th.—Recruitsand Non-efficients for Weymouth Camp Parade 
at Waterloo Station, 12 noon. *''C" Company. Technical Instruction, 


8 p.m. : 
Friday, June 16th.—' D" Company. Technical Instruction, 7 p.m. 


WiLnrnip C, DumsBie, Captain. 
For O. O. E. E. R. E. (V.) 


* 


——————ÓÓ———Ó—Ó 


NOTES. 


Institution Notes.—Socrery or ENGINEERS. — On | 


Monday a paper was read on “The Improvement of London 
Traffic,” by Mr. Oharles Soott Meik, M.I.C.E., and Mr. Walter Beer, 
A. M. L C. E. The authors anticipated that the forthcoming report 
of the Royal Commission would deal with the needs of London in 
a comprehensive manner. The traffic conditions of London are 
unsatisfactory, and will become worse if means are not taken for 
their improvement. Considerable amelioration of existing condi- 
tions can undoubtedly be effected by an extension of the powers of 
the police and by the construction of local widenings, the electrifi- 
cation of suburban railways, and the completion of the tube lines, 
but more drastio measures are required to adequately relieve the 
present congestion and to provide for future on. They sug- 
gest that new main avenues should be made through London, and 
point out that they are supported in their views by the weight of 
evidence given before the Commission. The main avenues must 
tap existing centres of trafüc and extend to the more distant 
suburbs They must pass over or under all important cross streets 
within the central area, and should provide a special track for 
motor vehicles Railways and tramways must be constructed along 
such main avenues, not only to assist in defraying their cost, but to 
enable the working-class population disturbed to be economically 
re-housed on the ontekirts of London and to assist in providing for 
the ever-increasing demand for rapid panonpor transport to and 
from the central area of the metropolis. The authors described 
the scheme laid by them before the Royal Commission last year and 
used it as а basis for the discussion of the general principles 
involved. Their chief proposals are for two main avenues through 
London from north to south and from weet to east respectively. 
The north to sonth main avenue is designed to commence near 
Enfield and to extend through Tottenham, South Hornsey and 
Highbury, past the Parcels Post Office and Mount Pleasant, through 
Hatton Garden, across Holborn, the Strand, and the River Thames 
to St. George’s Circus. Thence through Oamberwell, Lambeth, and 
West Dulwich to the neighbourhood of Croydon. The west and 
east main avenue is intended to commence near Hounslow and to 
Hariebens Ealing, Acton and No Hill, Pad and 

lebone to a junction with the north and south main avenue at 
Mount Pleasant. From Mount Pleasant this avenue would con- 
tinue eastwards vid Liverpool Street, through Stepney, Bow Oom- 


| tramways they 


mon and East Ham to the neighbourhood of Dagenham. These 
main svenues would together be 48 miles long, and for rather more 
than half theirlength they should be constructed with upper and 
lower roadways, the former passing over all cross traffic, and the 
whole design constituting & double-decked street. Each avenue 
would be 160 ft. wide, would provide & special road for fast motor 
traffic, a double line of tramway, and a double line of railway, the 
latter being situated either overhead, as in the case of the sus, 
pended railway at Elberfeld, in Germany; in shallow subway, 
immediately below the main avenues, or in tube at a greater depth. 
The earnings of the railways and tramways, calculated on the basis 
of zone fares varying from 4'.th to 1th of a penny per mile, would, 
the authors say, be sufficient to defray the expenditure on their 
construction as well as on that of the main avenues. Apart from 
the railwaye aud tramways, the total cost of the 48 miles of main 
avenues suggested is placed at £21,311,000, which, it is estimated, 
could be repaid, with interest from the surplus earnings of the 
railways and tramways within & period of 40 yeara and upwards 
from the completion of the works, dependent upon the type of 
railway adopted. 

SOUTH AFRICAN ASSOCIATION OF EXXGINEERS.—At а recent meet- 
ing of this Association, a paper on “The Induction Motor as 
Generator" by Mr. T. P. E. Butt, was read. The writer gave a 
record of original work done at the Robinson Deep Mine in connec- 
tion with the municipal electric plant. 

RoxAL Soorery.— The following papers were read last evening: 
—Bir James Dewar, F.R.S., ' Оп the Thermo-Electric Junction as a 
Means of Determining the Lowest Temperatures,” and Studies 
with the Liquid Hydrogen and Air Calorimeters”; Prof. J. A. 
Fleming, F. R. S., and R. A. Hadfield, "On the Magnetic Qualities 
of some Alloys not containiog Iron." 


Cricket.—A match between Siemens Bros. & Co., Ltd., 
Works Staff v. Westminster Staff on Saturday at Blackheatb, re- 
sulted in a tie of 56 runs each after a most pleasant and enjoyable 


game. 

On May 20th at Reading a match took place between the Town 
Hall and Electric Tramway Staffs. The latter were assisted by 
Mr. W. Binns (general manager) and Mr. A. G. Shearer (assistant 
engineer), and made 86 runs; the Town Hall Staff making a total 
of 45. Mr. Binns afterwards entertained both teams and visitors 
to tea. 


Incorporated Municipal Electrical Association.— 
The programme of the annual meeting, which opens at Edinburgh 
on June 27th, has now been issued. The following is a list of the 
papers, &c. :— | 
Tuesday, June 27th, at Edinburgh. 

North British Station Hotel. 

Welcome by Lord Provost. 

Presidential Address by Mr. Е, A. Newington, city electrical 
engineer, Edinburgh. 

Paper by Councillor Sinclair, Swansea Electricity Committee, 
on “Load Factor: Its Effect upon an Electricity Station.” 

Paper by Mr. E. E. Hoadley, chief electrical engineer, Maid- 
stone, on “Street Lighting.” 

Visits to Dewar Place and McDonald Road generating stations. 

8.30 p.m.—Reception by Lord Provost and Council. 


Wednesday, June 28th, at Glasgow. 

Welcome by Lord Provost of Glasgow. | 

Paper by Mr. Hamilton Kilgour, chief electrical engineer, 
Cheltenham, on '*Notes on Costs and Tariffs for Electric 
Supply.” | 

Paper by Councillor Hodgson, Salford Electricity Committee, 

on The Supply of Electricity in Industrial Areas from a 

Municipal Point of View." 

Luncheon given by Glasgow Electricity Committee. | 

Visits to Pinkston Power Station and Port Dundas and Bt, 
Audrew’s Cross Electricity Works, also the Sub-stations 
at Waterloo and Dalhousie Btreeta, and the Power Station 
of the Clyde Valley Electrical Power Co. at Yoker. 


Thursday, June 29th, at Edinburgh. 
Paper by Mr. A. B. Mountain, chief electrical engineer, Hud- 
dersfleld, on Extensions to Outlying Areas.” 
Paper by Mr. A. В. Sillar on “ Free Wiring and Supply on the 
Prepayment Bystem." ` 
Independent visits to places of interest. 
Association Dinner (7.45 p.m.). 


Friday, June 30th, at Edinburgh. 
Annual General Business Meeting. 


Saturday, July 1st, at Aberdeen. | 
Vieits to the Blectricity Works and Car Repair Depót, &c., 
under the guidance of Mr. J. A. Bell, city electrical engi- 
neer. 


Faller particulars can be obtained from the secretary, Mr. C. 
McArthur Butler, Staple Inn Buildings, Holborn, W.C. 


N.E.R. Motor-’Buses.—On Thursday last week, in the 
House of Commons, the North-Eastern Railway Bill was under 
consideration, as amended in Committee. An amendment wae 
moved by Mr. Pemberton to prevent the railway company from 
running omnibuses in towns in competition with municipal tram- 
din dr Mr. Bonar Law pointed out that railway companies, which 
had to purchase the land over which their lines passed, were sub- 
jected to the competition of tramways laid on public roads, and 
paid for on the security of the rates, towards which the railway 
5 were the largest contributors. Moreover, when muni- 
cipalities were promoting Bills to authorise the construction of 
that, owing to the greater cheapness of 
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tramways, motor-omnibuses could not compete with them; yet, when 
a railway company wanted to run motor-omnibuses, the munici- 
palities ssid just the opposite! They were bound to see that com- 
petition was allowed on equal terms. It was beginning to be a 
question whether that House should direct the municipalities, or 
whether the municipalities should control the House. Eventually 
the amendment was defested. The proposition that municipal 
enterprise should be allowed full liberty to compete with rival 
undertakings, but that the latter should be forbidden to compete 
with the former, is, on its face, ridiculous. Is sportsmanship extinct 
in this country ? 


Liège Exhibition. — We learn from a correspondent 
who, having been “had,” is anxious to prevent others from being 
disappointed, that the Liége Exhibition is not yet half completed ; 
no machinery is running, and the machinery hall is full of packing 
cages and trucks. The buildings are closed at dusk, apparently 
because the lighting arrangements are not ready, and one cannot 
obtain an official guide-book. Oar correspondent thinks that the 
Exhibition will be well worth seeing in about eight weeke’ time; 
at present, a visit would be only waste of time. 


Steam Engines and Boilers Bill (Personsin Charge). 
—The introduction of a Bill to the House for licensing engine and 
boiler attendants seems to be a recurring affair, and we cannot 
think any good will come from it. The men in charge of engines 
and boilers trend to those employments by a sort of natural 
aptitude, and we fail to see that much good, if any, can arise from 
certificating such men, for we believe that many excellent men 
would suffer hardship as &result. The accidents to boilers in Great 
Britain are a mere fraction of those which occur in certificated, 
licensed and boiler-police-ridden America. 


Appointments Vacant.—Assistante for the mechanical 
and electrical engineering departments at the Northampton 
Institute; assistant engineer for Glasgow telephone department ; 
teacher for electrio lighting and wiring for Enfield; shift engineer 
for Worksop (258); science teacher for Lancaster Municipal 
Technical School (£160 to £260). 


Electricity in Hospitals.—Under the heading “ Тһе 
Engineering Side of Hospital Work,” a series of articles is running 
in the Hospital, and the author is now dealing with electrical appa- 
ratus. Unfortunately he does not appear to be too well equipped 
for his task. Dealing with electrical-theories, he states that Herts 
discovered that “electric waves pass in the ether,” ignoring the 
work of Maxwell, whose theories were confirmed by Hertz. The 
author is presumably а practical man," for he says that the prac- 
tical engineer must necessarily be the final judge of any theory, and 
that from his judgement there is no appeal.” He goes on to say 
that the pure scientist too often has a somewhat unhealthy con- 
tempt for facts," a statement for which there is as little justifica- 
tion as for theformer. Emphasising the fact that electricity travels 
by every path that is “open” to it, and, therefore, through the 
insulating covering of conductors, the author states that some of 
the electric light and power engineer's most troublesome difficulties 
are due to leakage "through the insulating envelope; " this will be 
news to the said engineer. If there were no leakage but that 
through the insulating material, he would find it exceedingly diff- 
cult to detect any leakage at all, and certainly this leakage current 
would never give him sleepless nights. “The current that passes 
through the insulating envelope of the electric light and power 
cables, though small in quantity, is far from negligible, no matter 
how carefully the installation may be designed, and it has led, in 
several cases, to the deterioration of the envelope and the break- 
down of the cable.“ These are the author's own words. The whole 
of the current passes “through " the insulation, in one sense—that 
is what the copper wire is there for; but it is the leakage over the 

` surface, not through the substance, of insulating material that does 
the mischief. It appears that ' contempt for facts” is not confined 
to the “ pare scientist.” 


Electric Driving in Railroad Shops.—An article 
under the above title, from the pen of Mr. О. A. Seley, appears in 
the Transport and Railroad Gazette of May 26th, which, by the way, 
is printed in both French and English in parallel columns. It is 
satisfactory to note that the author recognises that the economy of 
transmission is one of the least of the advantages to be gained by 
electrical driving in a works of this description. The cost of the 
fuel used is, on the average, 3 per cent. of the cost of the article 
produced, the material costing about 50 per cent., and labour and 
other items about 47 per cent. It is obvious, then, that if the whole 
of the fuel cost was eliminated by electrical transmission, this 
saving would scarcely be а sufficient inducement to a manufacturer 
to turn out his mechanically-driven system in favour of electricity. 

The multi-voltage system of working, which is used more in 
America than in this country, is described, although, as the author 
rightly points out, such wide variations as 1 to 10 in machine speeds 
are very rarely necessary. A range of 1 to 24 or 3 covers most 
conditions. Such a range of speed as this can now be obtained by 
means of shunt-field control, which is, of course, the most econo- 
mical method. There is very little that is new in the article, but 
the illustrations are interesting, these showing motors mounted 
directly on wheel lathes, punching machines and boring mills. The 
репор machine is driven by spur gearing, which, we should вау, 

as not the flexibility given by a belt-drive, and must be very severe 
on both the motor and the gearing. Illustrations are also given of 
electrically-driven turn-tables and transfer-tables which are rather 
useful and interesting applications. 


Excavation Relies.—We understand that the St. 
Helens Cable Co., whilst excavating on the Marylebone contract, 


have turned up considerable quantities of the old tree trunk water 
mains which were laid about 500 years ago, to supply the fountains 


in the city. These pipes have been found in the neighbourhood of 
Edgware Road Station, and sre in most cases in a splendid state 
of preservation. One of the latest pieces of engineering in London 
streets thus meets relics of early enterprise. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
Oe раа 
also electric tramway and railway officials, to readers of 
BrLzorBICAL Review posted as to their movements. 


Central Station Engineers.— The Electricity and 
Tramways Committee of Warrington T.O. has recommended the 
Corporation to increase the salary of Mr. J. Terypr, tramways 
manager, from £130 to £150 per annum; that of Mr. F. W. Ровве, 
assistant electrical engineer, from £156 to £170 per annum; and 
that of Mr. W. E. Roazns, mains engineer, from £130 to £140 per 
annum. 

Mr. Еверк. Vincent Lea Maraus, borough electrical engineer 
at Warrington, who was married on June 1st to Miss Francos Mary 
Houghton, has been presented by the Tramways and Electricity 
Department staff with a silver tea service and tray. 

On June 186 Rochdale T.C. adopted the recommendation of the 
Gas and Electricity Committee to increase the salary of the elec- 
trical engineer, Mr, AToHISON, from £250 to £300 per annum. 

The position of electrical engineer and general tramways manager 
at Johannesburg, with a salary of £2,000 per annum, has been 
ee, to Mr. A. A. Day, M. L. E. E., who holds a similar position at 

lton. 

Mr. D. P. Tyson has been appointed clerk of works for the exten- 
sions to the Barrow Oorporation electricity works, at £3 per week. 


Tramway Officials.—Over 160 applications have been 
received by Keighley T.O. for the post of tramways manager. 

The Southport Tramways Committee has recommended that the 
salary of Mr. J. Т. KeNDBEW, manager, be advanced from £200 to 
£225, and later to £250 by two annual increments of £12 103. 


General.—Several references have already appeared in 
our columns to the intention of the Indian Government to appoint 
an electrical adviser. In the Gazette of India for April 29th just to 
haud, it is announced that Mr. J. W. Mnanks, electrical engineer to 
the Government of Bengal, has secured the appointment. The 
terms of the engagement are that the Bengal appointment ceases 
to exist, but that the Government of Bengal, in common with other 
Local Governments and Administrations, will be at liberty to con- 
sult him regarding any electrical schemes. Mr. Meares will rank 
as а superintending engineer of the Public Works Department, bat 


. he will not be prohibited from undertaking certain private work. 


Mr. Cuas. LILL, who has for some time been with Messrs. A. W. 
Penrose & Oo., as technical manager of their electrical engineering 
department, bas resigned his position with that firm, in order to 
join the Armorduct Manufacturing Oo., Ltd., as engineer and tech- 
nical manager of their power department. 

Our readers will be pleased to learn that Lord Kxrvrs has so far 
recovered from his illness that he has been able to leave London 


with Lady Kelvin for Folkestone, to be away for a few weeks. 


Mr. Блгрн Н. CovERNTON, who has returned to the Rand t» 
resume his daties as manager of the Light and Power Works, after 
a holiday in Europe, was formally welcomed back by the employé ;, 
Mr. Frank T. Stokes acting as spokesman. Snbsequently Mr. 
Oovernton was presented with a gold watch, suitably inscribed, and 
а case of pipes. Mr. J. R. HENBY, who acted as manager during 
Mr. Covernton’s absence, was also presented with a silver cake 
basket aud a case of pipes. 

Mr. J. CAMERON Lams, C.B., O. M. G., Second Secretary to the 
General Post Office, who has retired after 42 years’ service, was ` 
on Saturday, June 3rd, presented with a testimonial subscribed for 
by his many friends in the Department. The testimonial, consisted 
of a handsome service of antique silver plate, an oak chair, and a 
ring (presented to Mre. Lamb). The presentation was made by 
Lord Stanley, Postmaster-Goneral, in the presence of a large 
assembly of Post Office officials, including Mr. Babington Smith 
(Secretary). Mr. J. Ardrop, Sir Robert Hunter, Mr. J. Gavey 
(Engineer-in-chief), and Mr. Tremain (Controller). Lord Stanley 
paid a high tribute to Mr. Lamb's past services as telegraph secre- 
tary, and y referred to the fact that Mr. Lamb had been 
present at five International Postal Conferences, and had presided 
at one. At these gatherings he had won the esteem of all 
the foreign representatives with whom he had come in contact. 
The Postmaster-General has appointed Mr. Вохтон Forman, 
C.B., and Mr. A. C. Kina to act as Joint Secretaries in the place of 
Mr. Lamb. 


Obituary.—We regret to record the death of Mr. Marsa, 
assistant submarine superintendent of the Post Office at Woolwich. 
The deceased gentleman had served from his boyhood in the Bub- 
marine Telegraph Co., under the late Mr. Bordeaux, with whom he 
was transferred to the Post Office when it took over the Channel 
cables. Mr. Marah, who was widely respected, was about 55 years 
of age at the time of his death, and he was buried at Dover last 
Saturday afternoon. 

онн Munrzo.—Our readers will learn with regret of the 
death of a man whose name has long been a household word 
among electrical men, because of his connection, aa joint 
author, with one of the most widely-used of electrical works of 
reference. We refert o Mr. Тони Монво, of Munro aud Jamieson 
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t-book fame. The first edition of that valuable pocket-book 
of electrical rules and tables appeared in 1884, and it has passed 
through many issues, until last year it reached its seventeenth 
revised edition. Bat beyond the multitude of engineers, 
students and others who knew him simply because of this 
work, there are still living many among our readers 
who knew him personally in the very early years—as we 
electrically count them—when electrical industry was but 
little more than a cradled babe. In those days after leaving 
Glasgow University, he had some connection with submarine tele- 
graph cable laying and testing work, and was a frequent contri- 
butor to the electrical Press. Both then, and almost continuously 
since, he was a prolific writer as well for the popular reader as for 
the technical student. Heroes of the Telegraph,” Electricity 
and Its Uses,” “Pioneers of Electricity,” “ Тһе Wire and the 
Wave,” were the titles of some ofa series of popular books which 
he produced for the Religious Tract Society, and which had an ex- 
tensive scale. During the last few years many contributions from 
his pen have appeared in our columns, and it will be remembered 
that as recently as February last we published a signed 
article by him on Wireless Telegraphy and the Empire,” 
in which he advocated the establishment of a chain of temporary 
or permanent stations for wireless messages. . throughout the 
Empire.” For the "Science Notes" in one of our evening con- 
temporaries he was also responsible, and these notes being written 
by a man of prolonged technical and general experience, who knew 
just how far to go in appealing to the popular taste without making 
himself ridiculous, were above the average as compared to a good 
deal of the modern halfpenny Press comment on scientific matters. 
He was also an inventor, being joint patentee of certain improve- 
ments in telephonioapparatus. According to reports that have appeared 
in the newspaper Press, he had for the last 10 years lived entirely 
alone at a small cottage in St. John's Grove, Croydon, and it was 
there tbat on Saturday last he was found dead at the foot of the 
stairs. He appears during his residence there to have studiously 
avoided exchanging words with anybody. The house is said to 
have borne evidences of poverty. An inquest was to be held this 
week, but the actual cause of death we have not yet been able to 
ascertaia. 


NEW COMPANIES REGISTERED. 


Ozonair, Ltd. (84,770).—This company was rezistered on 
May 80th, with a capital of £5,000 in £1 shares (100 founders’) to acquire 
inventions relating to the production, treatment, application, supply and 
generation of electricity and gas, or to apparatus therefor, in particular to 
acquire from E. L. Joseph the benefit of certain existing inventions relating to 
improvements in apparatus for ozonising, purifying, and otherwise treating 
atmospheric air, and to carry on the business of manufacturers of and dealers 
in galvanometers, ammeters, voltmeters, carbons, cut-outs, switches, motors, 
batteries and other electrical and gas appliances, &c. The first subscribers 
are :—E. L. Joseph, 27, Chancery Lane, W.C., electrical engineer, 1 share; 
Т.В. Wederall, Balfour House, 119 to 125, Finsbury Pavement, E.C., chartered 
accountant, 125 shares; 8. Gillatt, Balfour House, 119 to 125, Finsbury Pave- 
ment, E.C., chartered accountant, 120 shares; J. W. Burrows, 64, Thornhill 
Road, Barnsbury, secretary, 1 share; F. A. Anstin, 20, Basinghall Street, E.C., 
surveyor, 50 shares; G. E. Mead, 21, Bishopsgate Street Within, E.C., 
stationer, 100 shares; and 8. Rosenberg, 259, High Holborn, W.C., engineer, 
1 share. No initial public issue. The number of directors is not to be less than 
three nor more than five; the first are E. L. Joseph, T. 8. Wederall and 
8. Gillatt; qualification, 60 shares; remuneration as fixed by the company. 
Registered office, 27, Chancery Lane, W.C. 


Everett, Edgeumbe & Co., Ltd. (84.764).—This company was 


геге on May 80th, with a capital of £20,000 in £1 shares (4,000 pref., 15,997 


‚ and 8 A“), to acquire the business of mechanical and electrical 
eers carried on at Hendon, and at 87, Victoria Street, Westminster, as 

" Everett, Edgcumbe 4 Co.,“ to adopt agreements with E. I. Everett, K 
Edgoumbe and G. J. Lemmens, and to carry on the business of mechanical and 
се engineers, instrument makers, electricians, suppliers of electricity, 


The first subscribers (each with one ordinary share) &re:—E. I. Everett, 


87, Victoria Street, Westminster, engineer; К. Edgcumbe, 85, Victoria Street, 
Westminster, engineer; G. J. Leminens, 85, Victoria Street, Westminster, 
engineer; E. С. E. Pinkerton, 20, Eastcheap, E.C., merchant; T. C. Lemmens, 
20, Eastcheap, E.C., merchant; E. D. Moore, 18, Abingdon Street, B. W. 
solicitor; and W. J. Adlam, 10, Westmoreland Place, S. W., clerk. No initial 
public issue. The number of directors is not to be less than two nor more than 
five; the first are К. Edgcumbe, E. I. Everett and G. J. Lemmens ; qualifica- 
tion, £200; remuneration of first directors, £300 each per annum. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANTES. 


è 


Kent Electric Power Syndicate, Ltd. (72,742).—A charge on 
the company’s undertaking and ргорегу, including uncalled and unpaid capital, 
to secure £1,950, has beeu registered. Date of charge: May 26th, 1905. 
оде E The Hon. John B. Lubbock and G. C. Curtis, both of 15, Lombard 

treet, E.C. | 


Flather & Co., Ltd., electrical engineers, Leeds (74,602).—A 
second debenture, dated May 28rd, 1905, to secure £400, charged on the com- 
pany's undertaking and property, present and future, including uncalled capital, 
has been зведае. Holder: Е. A. Angell, 16, Hillary Street, Leeds, 


Harrington Electric Light Co., Ltd. (44,135).— This com- 
pany’s annual return was filed on May llth, when 3,900 shares bad been taken 
up and paid for in fall out of a nominal! capital of £5,000 in £1 shares. Mort- 
gages and other oharges: Nil. 


Metropolitan Electrie Supply Co., Ltd. (25,395).—This com- 
pany's annual return was filed on April 12th, when 100,000 ordinary and 70,121 
preference shares had been taken up out of a nominal capital of £1,500,000 in 
100,000 ordinary shares of £10 each and 100,000 preference shares of £5 each. 
£10 per share hag been called up on 97,968 ordinary and £6 per share on 76,121 
preference shares, resulting in the receipt of 41, 860, 85. £20,320 is considered 
as paid on 3,082 preference shares. Mortgages and charges: £470,000. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tus returns of the Leeds electrical under- 


Leeds taking show that the greatly increased 
Municipal financial charges during the past year absorbed 
Electricity the whole of the gross profit. In order to 

Supply. meet sinking fund obligations, £1,000 was 


withdrawn from the redemption fand suspense 
account, and the balance, £282, is carried forward. 

The undertaking is, however, in a very promising condition; the 
rapidly extending power load and increasing output having necessi- 
tated considerable capital outlay during the past two years, and 
with the very economical working costs attained at Leeds, the 
department will amply recoup themselves in the fature. 

The prices charged are :—Private lighting, 4d. snd 1d. per unit, 
special scale; power, 2d. to 14d.; and public arcs, 14d. per unit, 
net. The chief engineer is Mr. H. Dickenson. 


GENERAL STATEMENT. 
For year ending March 25th— 1905. 1904. 
Total capital expended  ... - oe £822,123 £757,327 
Number of units sold— 


Private supply ... 4,871,731 4, 428.657 


Public lighting ... id isi vss 217,997 177,170 
Power and heatin ius ЮҮ .. 1,940,953 1,665,359 
Total number of units sold .. 7,030,681 6,271,186 
Equivalent No. of 8-0. . lamps connected 264,628 235,263 
H.P. of motors connected ae А 3,904 2,903 
Number of public lamps Bp S 247 A 122 A 
Maximum load in kw. as oak eas 5,540 5,040 
Revenue account— 
Gross revenue 885 aes aac £84,417 £75,720 
» expenditure Фое eee ^ 908 £28,364 £26,183 
» profit es ee ses „ ° £56,053 £49,537 . 
Average price obtained per unit— 
Private supply and public lighting ... 3:474. 3:48d. 
Power and heating - D 134d. 1:284, 


REVENUE AccouNT FOR YEAR ENDING 1904-5. 
Gross revenue dies is iet £84,417 — 2:86d. per unit. 
Works and distribution costs (includ- 
ing public lighting) £19,318 = 66d. „ 
Total working costs ... wee — £28,364 = 97d. „ 


Profit STATEMENT, 1904-5. 


Interest on loans ... Хов 2 mS дер £28,809 
Sinking fund Ste is si soa vas 27,961 

Contributed from redemption fund suspense 
account — sx e эз pis 1,000 
Balance on year's workin ies oe 85 283 
Gross profit £56,053 


CITY NOTES. 


Isle of Wight Electric Light and Power Co. 


Tus company held its annual meeting at Ryde last Friday week, 
Mr. J. C. Wigham presiding. The report to December, 1904, 
showed that satisfactory progress had been made. The increases in 
lamp connections over the previous year were as follows: | 


Ventnor апа Bonchurch, 15,846 to 16,794; Sandown and Shanklin, 10,118 to 
12,269; Newport and Cowes, 16,156 to 22,085; Ryde and 8t. Helens, 6,326 to 
9,945. The result of the year's trading, including a balance of £346 brought 
forward from 1903, showed a profit of £7,544. After paying interest on 
debentures and loans (£4,700) and dividend on preference shares (£2,500), there 
remained a balance of £844. Of this the directors proposed to write off 2200 
from the preliminary expenses and to carry forward to next account the 
balance of £144. All the stations, being now completed and running, a com- 
paratively small amount was expended on capital account during the year, and 
further expenditure will now only be necessary for exteneions from time to 
time required. During the year the contracts for the public lighting of 
Shanklin and Bonchurch, and for the supply of current to the Royal National 
Hospital had been renewed. The profit and loss account showed that the pay- 
ments amounted to £7,251, and the income had totalled £18,819. The amounts 
from the various towns to revenue account were as follow: Ventnor 
£2,886 18s., Bonchurch 4128, Sandown £1,517, Newport £1,749, West Cowes 
£583, East Cowes £396, and Ryde £62. 


The Онл:вмАН remarked that there was no declaration of a divi- 
decd, but the company had paid the interest on debentares and on 
preference shares, and they had also paid to the contractors a con- 
siderable sum by way of interest on the outetanding amounts due. 
The increase in the number of lamp connections throughout the 
island was gratifying. The sales had also shown good progress; 
whereas in 1903 the sales had totalled £6,700, in 1901 they had 
amounted to £9,800. Another pleasing item was that, whereas the 
capital expenditure of the company went up in 1903 by а very 
large sum indeed, the expenditure on capital account in 1904 was 
only about £13,000 distributed over the four stations. The re- 
newal of the contracts for the public lightiog of Shanklin and 
Bonchurch showed that they had satisfied their consumers. 

The report was adopted. 

The CHAIBMAN said that since the closing of the balance-sheet 
the contractors, Messrs. Edmundsons, had taken up £50,000 
additional ordinary shares in the company. 
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India-Rubber, Gutta-Percha and Telegraph 
Works Co. 


Tue half-yearly meeting was held at 106, Cannon Street, E.C., on 
Tuesday, Мајсг L. Darwin presiding, for the purpose of obtaining 
the sanction of the shareholders to the payment of an interim divi- 
dend of 24 per cent., or 5s. & share, free of income-tar. 

The CHAIRMAN first paid a tribute to the memory of Mr. 8. W. 
Silver, one of the founders of the company, and Mr. John Bailey, 
the late worke manager, both of whom had died since the last meet- 
ing. He said that it was their custom to hold balf-yearly meetings. 
No accounts were presented, but the board, jadging from the general 
tendency of business during the period which had elapsed since the 
ordinary general meeting, had hitherto been able to recommend an 
interim payment. He was glad to say that they had had no diffi- 
culty in coming to that conclusion on the present occasion, and the 
meeting was called together to approve the distribution of the usual 
dividend of 24 per cent. At the ordinary general meeting held in 
December last, he referred to the high price of raw material and 
to the almost insuperable difficulty of sufficiently raising the 
selling prices to meet the increase in cost of production so 
long as the advance was progressive. He also ventured to say 
that if the increase ‘in cost reached a stationary stage, they would 
doubtless be able to get their selling prices advanced to a figure 
more commensurate with the actual cost of production. Since the 
meeting, that state of things had more or less been arrived at. Raw 
material was still very higb, but the advance had not been pro- 
gressive to anything like the same extent as it was previously, and 
they had been able to increase their selling prices, if not to the 
point at which they should be, yet sufficiently for their protection. 
Their cable steamers Dacia and Buccaneer had been employed in 
cable repairing work; the former had successfally laid a cable 
in the West Indies, and the Buccaneer was away from her home 
station laying short cables for the Dutch Government. In the 
recent eliminatiog trials in the Isle of Man the winning car was 
fitted with this company’s tires. The works at Silvertown and 
Persan were busily engaged, and at the latter place they were 
incurring expenditure with a view to increasing the manufacturing 
facilities. 

Lieut.-Co). Wesron ЈАВҮІЗ seconded the motion approving the 
interim dividend, and it was carried unanimously. 

In acknowledging a vote of thanks, the Carman said that they 
met under happier circumstances than on the last occasion. 


Prospectuses, 


The Sir Hiram Maxim Electrical Co., Lid.—This company ів, 
through the Peddie Small Arms Corporation, Ltd., inviting appli- 
cations for an issue of 15,000 6 per cent. £1 preference shares, 
After the ordinary sbares have had 6 per cent. dividend, the surplus 
profits will be applied in payment of a further 4 per cent. on the 
preference shares and the balance for ordinary dividend. The com- 
pany, as announced on page 779 of our May 12th issus, has been 
formed to acquire from the Peddie Small Arms Corporation, Ltd., 
the business and property recently acquired from the Bir Hiram 
Maxim Electrical and Engineering Co., Ltd. The present issue is 
to provide the cash purchase price, expenses of formation, and 
“sufficient working capital" The purchase price is £23,000, pay- 
able as to £3,000 in cash, and the balance in 20,000 ordinary shares 
of £1 each. The purchase price includes £9,500 for goodwill, 
£7,000 for patents, propriety rights, &c., and £6,500 for stock, 
plant, machinery, &c. No doubt some of our readers will wonder 
with us whether a company which wound up becaute it could not 
meet its liabilities has a goodwill that can be considered of any 
value to transfer to a new company that may be formed to bring it 
to life again. 


British Aluminium Co., Ltd. — This company bas this 
week been making an issue of £300,000—51 per cent. Loch 
Leven mortgage debentures, and 38,000 ordinary shares of 
£5 each at par. The money is needed in connection with the 
Loch Leven water power development scheme, particulars of which 
have already been published in these columns, The list was to 
close yesterday, Thursday. | 


The Newcastle and District Electric Lighting Co., Lid., is inviting 
subscriptions at par for £150,000 of 44 per cent. mortgage debenture 
stock. The lists will close to-day. 


— 


Stock Exchange Notices. — The Committee bas 
ordered the undermentioned securities to be quoted in the Official 
List: — British Westinghouse Electric Manufacturing Co., Ltd.— 
Farther issue of £400,000 4 per cent. mortgage debenture stock. 
Application has been made to the Committee to allow the follow- 
ing to be quoted in the Official List :—Oity of Wellington Electric 
Light and Power Co., Ltd.—£75,000 5 per cent. registered first 
debentures of £50 each, Nos. 1 to 1,500. (Renewed application.) 


United Electric Tramways of Monte Video.—Mr. W. 
Trotter,in presiding at the first ordinary meeting of this company held 
at Winchester House on Monday, said that the net receipts of the 
Bociedad Comercial de Monte Video had fallen because of the revolu- 
tion; bat things were now greatly improved; indeed, daring the 
first six months of the year there had been a net increase of £4,481. 
After paying 6 cent. dividend, £147 remained to be carried 
forward. The Fines, including extensions, which were to be 
electrically equipped, were altogether 51 miles. 


STOCKS AND SHARES. - 


Wednesday Evening, 

Warrsvntip£& holidays are supposed to be responsible for the lack 
of business that has irritated the Stock Exchange this week, bat 
the coming of the recess is really subordinate to a much more 
valid reason for the quietnde. The latter is due, more than апу. 
thing else, to the continuance of the war. People say they prefer 
to wait before investing or speculating. The tide may tum 
rapidly, or it may take long to alter, and, therefore, public money 
is still shy of seeking Stock Exchange channels for investment, 
One week there is a little more, and the next a little less, businers 
doing, and again the price-lists overleaf show by their steadiness the 
inactivity in the general volume of trade. 


Their rise of 9 points make Amazon Telegraph 5 per cent. 
Debentures to stand out as a feature of the week. The advance 
ia due, of course, to the resolutions passed at Tuesday's meeting 
for capitalising the interest. Fall detaile of the proposals were 
given in our last week's issue. The last interest paid was in June, 
1899, so that there are eix years’ unpaid coupons on the bonds, 
equalling 30 per cent. The company's shares have not moved from 
21, which is only one-fourth of their full nominal price, and it msy 
be that some speculative attention will be turned to these after the 
rise in the Debentares. | 


Cuba Telegraph Preference are 10s. better sgain at 16}, and 
Eastern Ordinary continues to rise at the rate of a point per week. 
The price is now 1423. Eastern Extensions lag bebind at 14. Of 
the other war stocks," Great Northerns fell 10s. to 34, and those 
other heavy shares, Indo-Europeans, are a sovereign lower at 50. 
In the American division, Anglo A show g decline after their 
last week's rise. One or two Debenture stocks have put on small 
improvements. 


After their sharp rise National Telephone issues have gone more 
steadily, but the Preferred at 1114 is the fraction to the good, and 
the Third Preference shares are j up at 58. The opinion of the 
Becretary to the Post Office, given before the Commission, caused 
considerable satisfaction to those who feared the National Tele- 
phone undertaking might be taken over on tramway terme, and not 
those which govern electric lighting concerns. The Post Office 
evidently prefers the latter arrangement. Other Telephone changes 
are confined to а fall of vg in Orientals to 155;, upon the new issue 
of Debenture stock. 


Electricity Supply deecriptions are exceedingly quiet. Charing 
Cross Ойу undertaking shares of both kinds are at length } 
over their par price of 5, and Oharing Oross Preference rose j to 5f, 
Urban Ordinary at 41; are a trifle easier, although the Preference 
remain at 51; St. James's fell { to 144, and Kensington at 12 are i 
down. Since we have not mentioned the provincial shares for some 
time, it may be of interest to state thet Oxfords are 6j, Hove 8, 
Bromley 64, Folkestones 54, and Bournemouth 112. None of these 
have noticeably varied for weeks past, with the exception of 
Bournemouth ehares, which have been 12. Kalgoorlie Electric 
Preference settled down to 12, and Midland Electric Corporation 
44 per cent. Debentures have advanced to par. 


Falling à to 1, Electric Constructions quickly lost their little 
improvement, but other manufacturirg shares are uninteresting. 
British Aluminium First Debentures gained a couple of pointe at 
102. There has been further weakness in Westinghouse Preference, 
and the shares are down to 23, which is about { higher than they 
were before the last brief rally that lifted them over 3 for a short 
spell. At 58 Babcock & Wilcox are slightly better. 


Railway securities appear unable to escape from their rut of 
sheer dulness. City and South London is not better than 41, and 
Great Northern and Ойу Preferred “А fell { to 5. We are told 
that the contractors are well satisfied with the progress being made 
in receipts, but shareholders will view the decline in the price 
of the shares with different feelings. Districts have not changed, 
but Metropolitans fell a trifle. Baker Btreet and Waterloo 
Debenture is well supported at 101, equivalent to 5 premium above 
the issue price. Obaring Orogs and Strand 4 cent. Debentare, 
with 25 per cent. paid, is being negotiated at about this price, and 
во is Great Northern, Piccadilly and Brompton Debenture. . 


Tramway varieties are somewhat firmer. British Electric 
Traction Ordinary at 114 are à better, and London United Pre- 
ference have j rise to their credit at 103, the Ordinary alto 
hardening to 119. Barcelona Trame retain their strength at 18, 
and, as already suggested, the character of the buying lends colour 
to the theory that local authorities may be trying to obtain control. 
They have made several similar attempts before, but withont 
success. Calcutta Trams at 8j are lower, but Cape Electrics at 18 
are without alteration, and the Argentine group is also featureless. 
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858858 
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* A period of nine months. 


| 


- 
| 
| 


African Direct Telegraph, 4° Debs. 
Amazon Telegraph Co.'s shares, Nos. 1 to 2 
Debs., Nos. lto 0 Red. 


Do. do. „о, 
Anglo-American Telegraph 

Do. do. do. 

Do. do. do. 


SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


25.000 


6 %, Pref. 
Deferred 


Chili Telephone, Nos. 1 to 44,000 


Commercial Cable 
Do 


А ао. Sterling 500 year 1% Deb. Stock Red. 
Cuba Telegraph .. m A: i e us 
Do. 10 ＋, Pref. Js m a - 
Direct Spanish Telegraph, Ord. 25 s 
Do. do. 10% Cuin. Pref, 


Do. 


do. 


Direct United States Cable 
Direct West India Cable, 15 X, Кер. Deb., within Nos. 1 tol, 200, Re d. | 


44 55 Debs. 


Eastern Telegraph, Ord. Stoc ek 


Do. 
Do. 


33 0 Pref. Stoe k 
4% Mort. Deb. Stock Red. 


Eastern Extension, ааш and China Telegraph 


Do. 


Do. do. 


Globe Telegraph and Trust 
Do. 


do. 


Great Northern Telegraph, of Copenhagen 
( Halifax and Bermudas Cable, 44% Ist Mort. Debs., 


— 


| 
| 
f 
t 
i 


< Brow ett, Lindley & Co., ога. 


it 


Indo-European Telegrag 
Monte Video Telephone 


X, Deb. 
Eastern & South 1 Tele., 
4% Reg. Mort. Debs. (Mauritius Sub.) 1 to 8,000 | 


| 
Ca 


Stock. 


6% Pref... wa, 


„тла. Ord. 


National Telephone, Pref. Stock 


Do. do. Def. Stock з 

Do. do. 6 * Cum. Ist Pref. 

Do. do. 6 5 Cum. 2nd Pref.. 

Do. do. 5 % Non-cuin. 3rd Pref., 1 to 250, 000 
Do. do. 34 % Deb. Stock Red. : 

Do. do. 4% Deb. Stock Red. 


Ortental Telephone and “Elec. Nos. 1 to 171,504, fully paid 


Do. do. 


Pacific and European Tel., 


Reuter's 
Submarine Cables Trust 


6 A Cum, Pref. е 
x, Guar. Debs., 1 to 1, 000 


United River Plate Tele phone, | 


do. 


Do. 
Do. 


do. 
West African Telegraph, Shares 


5 A ‚Сит. Pref., Nos. 1to 
5'x, Debs. v 


West Coast of Aimncrieg, 1 to 30,000 and 53, 001 to! 5 53, 00 


West Coast of America, 1%, Debs., 1 to 1,500 puar. by Braz. Sub. Tel. 


5 


Western Telegraph, Ltd., Nos. 1 to 207.030 
Do. 


do. 


^, Debs. 2nd series, 1906 
% Deb. Stock Red. 


6' of ‚Саш. Ist Pref. 
6 *, Cuin. 2nd Pref. 


Do. do. 1 
West India and Panama Telegraph . 
Do. do. do. 
Do. do. do. 
Do. do do 


ELECTRICAL RAILWAY, MANUFACTURING 


———— —WTDT— 


5%, Debs., Nos. 1 to 


— — 


| 
British Alumininm 79, Cum. Pref.. 
t А 6, Cum. Pret. 


„ Funding Certa, 


6 9 
5 ©; 


Do. do. 
Do. do. 
Do. do. 
British Electric Traction 
Do. do. 
Do. do. 
Do. do. 


do. 
do. 4 


Do. 
Do. 


5 5 1st Mort. Deb. -— Red. 


t: 


„ Cum. Pref. 5 


„ Perpetual Debentare Stock AM = 


"m E . 2nd Deb. Stock Red. 
British Insulated and Helsby ‹ ‘ables Р 


4 o 


6 Ау Сиш. Pref. 


„1м Mort. Deb. Red. 


6 С um. Pref. А 

1 to 105,731. 

Non: curn. 6% Pret. : 
44.9, Perp. Deb. Stock 


4° Mt. Db., Nos. 1 to 3,000, red. 1909 


within Nos. ) 
1 то 1,200, Red. | 


40,000 


"E 


1,800. 


———— 


44 M ; Perp. 2nd Deb. Stock 


D E Cum. Pref. : 
43%, Ist Mort. Deb. Stoc 


, Pref. Stock | 
do, 


Do. do. 
Brush Electrical Engineering, Ord., 
Do. do. 
Do. do. 
Do. do. 
Callender' s Cable Construction slinres 
Do. do. do. 
Do. do. do. 
Central London Railw ay, Ord. Stock 
Do. do. 
Do. do. 


Def. 


City and South London Railway 


срв & Co., E 1 to N5.000 
| Do. ; Ist Mort. Reg. 


901 to 11,000 of £50 Red. 


| 
Edison & Swan United Elec. 
а 


Do. 
Do. 


do. 


о. 
do. 
do. 


Light, A 


4% Deb. Stock Red. 


Б, 2nd Deb. Stock Prov. Certs, all pd. 


Do. 
Electrie Construetion 1 to 112.100 Se 
Do. 7 , Cum. Pref., 1 to 3) 390 


Do. do. 45, Perp. Ist Mort. Deb. Stock . 
General Electric Co. (1900), 5 Pref. 
Do. 


Henley’ 8 (W. T. a оар. W orks. Ord. 
Do. do. 


do. 


Do. 


Do. do. 


› Mort. Deb. 


43 '4 | Pret.. ч 


0. do. 


Pref. £10 paid 


| Telegraph Construction and Maintenance 


Do. do. 


4% 


Waterloo & City Railway, Ord. Stock 


— — ͥ [T — —— 


1 Quotations on Liverpool Stock Exchange. 


k Red. 


Debs., 1 to 900 of £100, апа! 
А shares, “£3 paid, 1 to 99, 261 
„A shares, 01- 017,139 : 


44 Sort. Deb. Stock 


India-Ru ber, Gutta-Percha & Telegraph Works е " 
d 1 1% 151 Mort. Deb. 
! Liverpool Overhead Railway, Ord. З - es pu 


Deb. Ва, Nos. 1 to 1,500 Red. 1909 


Stock 


or Dividends for the last 


Share. three years. | 

Powe | 

1902. 1903. , 1904. | 

100 4% 4% 4% 

10 Nil Nil Nil | 

100 Nil Nil Nil | 
Stock 60/6 61s. 25> 
Stock 6 6 * 5A, 
Stock lj- 2s. il 
П 5 ЖУ Н 7 A Н 8 
3100 „ | B% рз 
Stock 4% 4% | 1% 
10 632 10 W 5 

. 10 10 % , 5 5, : 10% 

. 5 5 „ % 

À 5 lw d 10 % 1% % 

L! 0 i 43% | 8% | 45% 

20 | 3i ET 3 0 і oie 
100 4% o! duas, E 
Stock 7 0 7 ET 1 ©, 
100 8% | uk. .. 
Stock | 1 9$ 4 4% 
| 0 | 7% T 7 5 
Stock 1 4% 149% 
100 4% | 4% | 4 S 
25 1% 14% | 4% 
10 23167: 53 * ARCS 
10 6% 6% 6 =, 
10 12% |15% 24 % 
| 100 | 44% | i£» 8% 
25 |10% |} 10% ; 13 96 
5 1 395, | 3%, n 
- 100 6 6 =, 6% 

100 4% | 5% 5 

Я 10 6 4, 6 '& 6 «X 
„ 10 %% 6% 6 
ЕТК 55 | 5% | 5% 

. | Stock 34% 33 34% 

] 100 4 % 1, 4% 
T 1 6% 61, 64% 
2 1 6% 6 | 6% 

.. | 100 44, 4% 4% 
„ji 8 5% |5 5 % 
.. | Cert. 6% 6 » 6 96 

5 T% 8 d 

| 5 5 „ | 59% 15 
. | Stock | 5% | 5% | 5% 
s 10 2% | 4% | 44% 

| 24 Nil Nil il 

100 49, 4% | 4% 

| 10 i7% 1% 1% 

B я wo 5 % | 5% ! 59% 

.. | 100 4% 4% | 4% 

EX 10 Nil Nil Nil 
E | 10 1% 7 96 6 

. 10 Nil Nil il 
E. | 100 5 5% 5% 


' B Nil Nil Nil 
Stock | 5% 5% 5% 
! 10 в 6 Е 
| 10 6% | 6% m 
| Stock 5 % „ | BY 
100 И 5 44%, 
| 5 10 % | 8% вч 
b B 6% | 64, | 6% 
100 iyd, | di | e | 
| £1 Nil Nil Nil 
41 Nil Nil Nil 
2 Nil Nil : Nil 
2 б, 6 S 6 A. 
Stock z | diu | dis 
Stock 44°) 49°, 44%, 
| 5 [m [me rm 
5 59%, no | Б „ 
Stock 44%, 44, 44°, | 
Stock О 4% E 
| Stock 4 *“\, з 4% 
Stock | 4%, | 4' | 4%, 
| Stock | Ni, | 233, | ао 
| 3 5% 2i " 
„ 
5 Nil | Nil т 
‚| 6 | Nil Nil |. 
| 100 4 9, | 4% 1 4% 
100 бо, 5 4, o ч» 
2 E E Е сый 
ә 7 K | qu d ue | 
| Stock | 4% | 4% | 4% 
10 5% 5 2 
Stock | 4% 1% | 4v, 
`5 20 4, 115 5 m "i: d 
5 $$ Ча, 44%, 
Stock | 43°, ies, 18% 
10 10 [10% 5 .. | 
100 4%, d 7 X4 | 
10 n5 6150-155 
0 | 55 б, | 5v | 
12 | 20% бооч, 15 % 
100 4 , | 45s 1% 
100 з» 3% 3% 
1 


— 


56 — bà 
Aj— 52 
21— 34 
98 -.102 
91-- 9] 
11à— 11% 
122 —1?4 
97 — 99 
54 6 
5. — 64 
102 --105 
a- = af 
1б r 
14:6 to 15,6 
— 1 
11— 1; 
92 -- 95 
79 82 
19 -- 11 
51 57 
1075 -1064 
gl — 937 
101 --103 
80 — N3 
42 — 43 
NR * 
95 190 
11 1i 
2 2 
83 — 85 
BH — 93 
| 1 
21 24 
96 -— 99 
tc 10 
97 — 101 
11— 12} 
rhe 5 
109 —111 
154 .— 16 
100 —10 : 
За 3 
o1. 37 
<4 E 
33 — 35 
103 —195 
9С -- 92 


Closing 
Quotations 
May 31st 
99 —102 
91— 9; 
76 — 81 
59 — 61 
шию 
158— 15 
68 d 
97 — 99 
8 — Hi 
154-- 164 i 
32 — Hg 
ai 9 | 
101 — 103,  '! 
là 113 
100 - 102 
140 - 143 
91 -- 93 
107 -109 
132 141 
105 —107 | 
99 - 19] | 
100 — 102 , 
10} - 101xd | 
142- - 144xd 
34 — 35 
100 —102 
50 — 52 
d 
1104-1114 
103 - 105 
123— 1: 
11. 12: 
1 — s 
100 —102 
103—105 
12 — 14 
11— 1} 
99 —102 
74— 8 xd | 
123--126 
6{- 1} | 
5 — 5) | 
107 —109 
ue ra 
100 —102 
134 - 14 
101 --103 | 
103 —105 
à— в 
7 — 17 | 
5j— 6b | 
104 — 106 


Closing 
Quotations 
June Tth. 
100 —103 
21— 22 
85 — 90 
59 — 61 
105 —106 
154 — 15j 
E 
97 — 99 
8 — 8} 
16 — 17 
38 - ЗЯ 
чр— 9 
101 — 108 
113—118 
100 —102 
141 - 114 
90 — 92 
107 -109 
17— 144 
105 107 
100 —102 
100 — 102 
101— 19 
145-1 
dii — 313 
100 -—102 
49 — 51 
j- 
111 —112 
103 — 105 
124— 133 
114— 124 
54— 54 
100 —102 
103 — 105 
14— if 
là— 1 
99 —102 
7À— 8xd 
124 —127 
92— h 
5 — 54 
10H — 110 
8 — 84 
9— 2 
100 — 102 
134 — 14 
101 --103 
103 —105 
— 35 
7 — 7 
54 — 64 
104 — 106 


5 — 53 
4.— 534 
2j— З 
98 -102 
9)— 93 
11{— 115 
122 --124 
97 — 99 
54-- 6 
51 6 
102 .-105 
14 1 
14.6 to 15/6 
ba 
11 dj 
92 95 
79 — 82 
10 — 11 
Dh - L: 
1071 . 150i 
91 — 94 
191 103 
ко -- N3 
10 -- 42 
13 2} 
95 —19) 
11-- 11 
2 — 2 
S) — RS 
NM -- 93 
Á 1 
i.d 
96 — 99 
Ge—. 10À 
97 —1?1 
114 - 123 
5 — Dy 
103 —111 
151— 164 
100 -103 
пр Ag 
Uic Hi 
33 -- чү 


103 - 195 
90 — 92 


; Unless otherwise stated all shares are fully paid. 


Bank rate of discount 21 per cent. (March 9th, 1905) 


— — 


Business done 
week ended 
June "7th, 
1906. 


'Highest Lowest. 


24 270 
83 s 
106 1054 
15% | 153 
8. 
Вга | M 
168 ШБ 
T NEN 
112 1% 
110; , Ht 
924 91 
108 1071 
148 134 
1014 nh 
10i 104 
141 14:1 
: 5t | 344 
"o 
19; 49 
112} | 1104 
105} | 103; 
5% 5 
1014 | 200; 
105 103; 
1254 125 
14 133 
і 
| 
t 
| 
бга 949 
101 К 
9 * 9.75 
ig! 11 
123. 122 
gs} Y3 
51 o, 
es | ae 
» | EI 
m | 93) 
102, | 105, 
11075 
9212 
1022 
412 | 41} 
Я | 
| 
00$ | 9j 
12 | 113 
5 


335 


| 


From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES. 


— 


— —— ͤ Ↄü . —ᷣ—-̃— 


: Stock Closing Closing | Business done 
ewe NAME. | ' or a е | Quotations | Quotations week ended 
Tuy Share. А . ny 31st. Inne 7th. | June 7th, 1905. 
MEAS BM QUE xS І Е : 1902. 1903. | 1904. | l Hixhest Lowest. 
29.377 | Brompton & Kensington Electric Light Sup., Ord.. 1 to 20,000 - 5 8% | 10% 10 93—, 1o 1 10 | эн 
10.623 Do. do. 7% Cum. Pref. — .. 5 76,179, | 7% | of—" 103 1 AG 
284,72 Central Electric Supply 4 ©, Guar. Deb. Stock 2d P .. 100 4% : 4% | 4% 103 —106 xd | 103 —106 b She al 
80,000 ! Charing Cross and Strand Electricity Supply — . T " P 5 10 % 8 =, 8% | 7 B de | 
. | Do. do. do. 44°, Cum. Pref. ..! 5 44% mu © 44%, | — 5 5 
40,000 Do. do. ** City Undertaking ”' 44 мы "um. Prof. 5 4195 44% | 410% 441 — Sp 5 — f | 
40,000 | Do. do. 1903 vx 2 s 5 КЕ | 439%, 449%, | 13— 5 5 — | 575 
350,000  : Do. do. 4%, Deb. Stock Red. ne P i 100 4% | 4% 4% 106 —108 109 —111 
44,436 8 кече ity Supply, Ord. 22 is - 5 w 5 6 9$ — 65, е 
150.0001 | do. 4X % Deb. Stock Red... . | Stock | 44 44% | 4% | 109 —111 109 —111 Е | 
70,595 | City of London Electrie Lighting, Ord. 40 ,001—110,595. . T £x 10 5 5 % 6 $ 104— 11 `1 11 zA І 
40,000 5% Cum. Pref., 1 to 40,000 e 0. | 10 6 % 6% | 6 133— 14 1341 ү 8 
400,000! Do 5%, Deb. Stock, Scrip. (iss. at 115) all paid ; ds ste 5 5 96 5 124 —128 | 124 —128 127 i 
300,000 Do. 43 5, 2nd Deb. Stock, Prov. Certs., all paid. ..| 100 45% 45% 44% 104 —106 . 104 —106 T да 
40,000 County of London Electric Lighting, Ord. 1— 40.000 х. 10 4% 4 % 44% — 9 9 8i в, 
30,000 Do. do. do. 6's, Pref., 40,001 — 60,000 ; 10 6 96 6% 6 X 12 — 124 12— 1 qu PR 
400,0007 Do. do, 49%, Deb. Stock .. | 43% | 44% AZ 113 —116 113 —116 ч) i 
274,000 Do. do. 4454, Jnd Deb. Stock Е А Btock 44% 449 45% 103 —105 103 —106 104 1032 
70.000 | Edmundson's Electric Corporatión, Ord. Shares " ws a 5 к 80 eG, ess 51— 54— et £x ^ we AA 
80,000 Do. do. 6%, Cum. Pref. .. nx "m 6 96 6 9 ИР 6 — 6— 6 by) T 
00,0001 Do. do. 44 Я Ist Mort Deb. Stock =i 100 44% 14% 44% 107 —109 07 —109 m: | on 
21.00 | Kensington and Eo Luriak Electric Ord. = - 5 10% | 12% 12 % 12 -- 18 114— 123 12 112 
136,000 Do. do. do. 415, Debe ture Stock Stock 1 96 4% 4% 101 —103 101 —103 MN | ix 
111,000 | London Electrie Supply Corporation, Limited, Ord. ; 3 Nil Nil 3% 2— 2 2 — | m T 
60,000 Do. do. do. 6°) Pref. . 5 6 1 6% 6% 5 — Då 5 — 52, е 
371,895 Do. do. do. 4%, Ist Mort. De th. Stock Red. | Stock 4% 1% 4 99 —101 99 —101 15 re 
100.000 | Metropolitan Eleetric Supply, 1 to 100,000 . 5 74 84% | 10 % 9} — 93 934 94 
16,121 Do. do. 44 Сп. Pref. 1—71,106, £3 paid `; 6 | 44% 1105 43% ba 52 = ibd 58 543 
220.0001 Do. do. 45 % Ist Mort. Deb. Stock es 47% 43% | 4465 | 109 114 111 --115 E | E 
250,000 | Do. do. si 5 Mort. Deb. Stock Red. Stock a 44% 33 97 — 98 --100 v 
220,000 — Midland Electrie Corporation, 44 , Ist Mort. Deb. ч .. | 100 41% 44% 4% ЧӨ ---101 99 —101 | 1004 | 100 
10,852 Notting Hill Electric кнын. od - - 10 | б, 6 'X, 7% 141— 15 141— 15} "S 
59,000 | Do, do 4% Ist Mort. Deb. | 100 14% | 4% 4% 100 —102 100 —102 E T 
40,000; St. James’ and Pall Mall Electric Light, Ord. . ' 5 143% | WAS | 1449 14 -— 15 .192— 141 144 14 
20,000 — Do. do. do. 7 % Pref, 20,081 to 40,080 | И R} - Ri 1 — 9 бы y 
150, 0008 Do. do. do. $4, Deb. Stock Red.. 100 ^ 38% 34% 34% 98 - -100 98 --100 pee d 
12,000 Smithfield Markets Electric Supply, Ord. e "n i ^ 21x, 4% 4% 28- 3} ; 2%- Bp | Р | 
50,000 ' Do. do. do. (4 % Deb. Stock .. | Stock o 4% | 4% "I9 -— 83 279 — 83 
65,000 | South London Electricity Supply, Ord. is Е id "M 5 13%, 8 % 4% BI- 4 3 — 4 | Я 
100,000 | South Metropolitan Electric Light and Power ioe - - - l | Nil Nil Nil 1 — a A— EE 
50,000 (Late Blackheath and Greenwich TX, Pref... 1 Nil 7% 7% 144-— 145 “14y2— 143 | ee ot 
100.000 Dist. K. L. (o. 143605 Ist Deb. Stock 100 | 44% 44% 4495 105 —-108 105 —108 | - 
30,000 | кым сые Supply, Ord... T ‚0 5 c DW 5% 5 | 4- m ij. 5ra | e 
30,000 do. 5 О, Cum. Pref. is 2% | 5 5 5 % 5 9$ 53— 5È — 5 | o3 
A0. 00 D do. m % Ist Mort. Deb. Stock Red. 100 E 44% 104 — 106 104 —106 105 MET 
110,000 Westminster Electric Supply, Ord. .. 5 12 K, 13i 1055 111% 12 — 13 12 — 13 1 12,5 
24,151 | Do. do. 5 % Cum. Pref, | 5 | 5% i 5% | 59$ | 6 — 63 6 — 6 | 6 T 
! 
Shares not officially quoted Mackay Companies, ord., 394—40. Pref. 733—714. 
* Subject to Founders Shares. ; Unless otherwise stated all shares are fully paid. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
i 
| Fort- Receipts for | No. Miles Fort- Receipts for | No, Miles 
Locality. | night the of Total to date. anen Locality. night the of Total to date. a 
| ended. fortnight. wks. pen ended. fortnight. ч | орел, 
| I 
' | П | | 
| | | PE | 
| £ £* £ £* | е 2 | o£ r У L 
Aberdeen .. May 27 1,249 — 127 52 68,084 | + 5,200 | Cardiff ха .. May 27 3,835 |-- 688 | 8 16,251 — 613 pee 
Ayr... .. s.l. 7 556 — 42 600 P 48) к Carlisle 24 June 3 895 — 89 22 3,607 409 | .. ,.. 
Bath .. .. „ 31 IIR — 24 22 13.394 + 949 | 123 Chatham and Dist. „ 11.261 — 41 22 13,225 T 1,266 9.5 |+ 8 
Birkenhead . ! June 4 | 2,069 = 220 | 9 9,441 21 1 is Colchester .. ..| May 31 | 870 fs 44 9,366 .. I 755 
Blackburn , aM 2: ЕЕ Cork .. ..  ..|June 1 1,087/+ 8 22 | 9,65 + 435 99 |. 
Blackpool . 1, 1,927 |-1400 | 9 632 — 1,431 Darlington .. | May 20 | 34) . 6 | n90!| .. am. 
$3 —Fleetw'd| , 3 845 1,542 22 223 | -— 1,408 . Darwen S .. June 2 481 |4 1, 9 2,189 +  41'496. 
T5 ve == на Мау 25. 286 432 30 | e 397. es 13 Dover ТА .. May 13 | 894 + 10 19 3,396 = 065 8 | 
Bolton : June 4 | 3,879 — 784 10 | 18,145 — "IT n Dublin .. . June 2| 10,340 — 987) .. | 109,175 |+ 1,011 | 483 e 14 
Bournemouth MI May 81 | 2,060 — 350i R | 9,599 | 825 n 16 " Dundee .; May 81 1,713 | + е Б | s Pus c 
Bradford a .. June 3 8,009 .- ОН 9 30,400 — 2,393 - | East Ham .. е | June 3 1,712 |+ 81 | 9 7,460 + 988 .. © 
Brighton. „ 4, 1,001 — 121 10 8, N22 E ES REM tGlasgow ..  ... May 27 | 15,524 f 631 | 52 | 748,519 40,771 | 784 + 3 
Bristol 55 = » 2 10,042 -1,332 T" e "M Gloucester .. in 4, 81 595 +, 24] 8) 2.500 .. lb 
| | | Halifax .. June 8| 8,93 648 6 | 7188 |+ 309 353 4 9) 
| | {Huddersfield P. „ 9, 1,401 (4+ ws] 9 11,235 + 180 Р 
| | { Hull .. |» 3 4.277 — 38] 9 | 19440 — 8% 1s 
Brit. Elec, Trac. Co. | | | Мота . May 20 470 — 117 7 | 8092 — 157... |. 
| | | Ilkeston . „о 31 250 — 91) 9 | 104 — 248] $5 | 
Airdrie . May 26 415 T 19 21 4,103 + 49 2: Ipswich . ..| June 3 857 3,757 — 509 10} .. 
Barnsley . „„ 26 317 — 98 „ 3.27 — 104 ` | ео Thanet | „ 3 1.042 — 445 22 7,49 ni 
Barrow » 26 458 ＋ 96, oy 4,279 | + 972 Kirkcaldy .. May 31 435 — 9 = acs 55 
Birmingham (City) „ 20 11.587 518 — |;115,944 | + 6,014 Lan’ кше со. June 1| 1,359 |+ 33 22 14,864 1+ 1,167 | 8:66... 
Birmingham (Мій. „, 26 (3,747 (+ 43 | 1 136.814 4,821 Leeds : May 27 | 5,673 |—1,306 | 9 51,812 + 501 В |+ & 
Devonport » 26 918 42 „, 9,310 — 6090 Leicester. ix » 20| 2,110 RS 20 38,020 : - "ap УУ 
Dudley — 8to' rb'ge | „ 26 1747 - 579 „, 16.860 + 103 | Liverpool .. M „ 27 | 21,216 — 512 21 | 213,220 + 7,604 | 108 .. 
Gateshead. . „ 26 1,757 — IMi ,, 18,363 + 288 L.C.C. Vs К үз 29,166 7,127 3 | 100,182 121,724 473 i+ 77 
Gravesend, N’flect | » 26 | 412 = 212 | » 4,235 — 610 Lowestoft... ..| June 3 806 | — 83 Ls ; 
Gr'n'k, Pt. Glsgw; „, 26, 1,508 + 25l „, 12,078 , + 1,701 | .. | $a Manchester .. 2; „ 3 | 25,393 --2,164 | 9 114,597 + 952 Г 
Hartlepoo! „ 26 | 173 ,— 261, „ 5,098 | — Bu .. |.. Newcastle .. | ..| « 8 7.365 — 875 js » 
Kidderminster ..,; „ 26 274 — 148 | T 2,063 p 22W j .. |... Newport . . May 27 558 — 91 8 4,604 + 699 143 14+ If 
Merthyr .. e|» 26 | 378 — 81 „. 3,907 — 215 ‘ne Oldham -€ „ 28 1 596 ＋ 2801 9 i 14,088 + 8,655 | 33 q+ 5$ 
Metropolitan. „ 20, 34,626 (41,515 „ | 148,687 (+ 18,413 Plymouth .. be € we s 9255 vs 725 ы . 
Middleton » 16 726 -—— 43 „, 6.213 | + 440 ey Pontypridd . June 8 807 9 ‚566 | 875 .. 
Oldham — Ashton ,, 26 1,112 |— 62 „ 10,805, + 78 ке Portsmouth . | » B| 8,682 '— 609 9 16819 |— 898 143 
Peterborough er Ф 3) 26 244 к 185 эз 2,107 EX 832 . Reading oe ee »9 1 1,190 А 9 5,872 PES 247 18:12 ee ! 
Poole 28 .- | auc 26 515 |-- 117 „ 5,238 | — 23 ре Rochdale... .. „% 3 1,372 71.029 9 5,882 |+ 4,132 184 13˙8 
Potteries .. .. » 26 3,289 — 339 | ji 34,166 + 61 | | Eu Salford SA i „ 5 | 8,781 |— 731 | 10 89,716 + 210 90 
Rothesay .. |» 26, 79 — 12 „, 1.531 + 72 EM Scarborough ele ys 209 Я 22 1,725 xu 8i m 
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Tynemouth „э 20 447 — 32 „ 3.90 — 911 B Tyneside  .. Da » 31 779 — 127 72 7,922 f 100 .. '.. 
Weston-s-Mare .. „ 21 9p. Y9 , LIO + Bl.. | " tWarrington ..1 „„ 18 332 + 299 | 7 | 2,2272 |4 146 of МР 
i „ 26 729 — „ . — 225 West Ham .. .. June 1, 2,262 + 959 9 | 13,259 |+ 6,162 109 +64 
Worcester. „ 26 577 — 20 „ 5.080 + 69 Wolverhampton .. May 31 1,491 |— 70 9 6,610 eis Ac AS 
Wrexham . .. „ 2 1093 — 55 „ 2.016 — 209 | | 
Yorks, Wool. Dist. |» 20 1,250 а 1% „ 12.400 + 751 | | | | 
| ! 
| | | | Cen. London Rly. | June 3 13,330 — 89 | 22 | 158,716 |+ 1,901 6 . 
| | City & S. Lon. Rly. „ 4| 4,994 — 640 | 93 | 65,283 — 8,66 — fj 
; | | Dublin-Lucan К. Wo M. 253,.- 107 22 2.384 — 566 7 
Burnley ya .. June 3 2.161 — P2 .. | i M" сы - G. N. and City » З 3,044 11,200 | 22 | 34,699 - 4 
Burton-on-Trent .. „, 4 63 — 139 9 | 2,8 -- Vi 84 L'pool Overh'd DE 5», 4, 8,058 — 333 ‚ 22 84,452 '— 1,839 6°76: 
Bury .. + .. May 28 13% Ke 8 5,457 „ at She Mersey Railway „ 31 3077 + 222 | 99 35,155 |+ 1,671: 4. 
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METAL MARKET. 
Fluctuations in May. 
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| coupling to the 
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for the discharge of 


NEW TURBINE MOTOR-DRIVEN SINKING 
PUMP. 


Messrs. MATHER & Piatt, LTD., have recently constructed 
an entirely new form of sinking pump, the striking features 
of which are the limited dimensions and weight for the 
output which the pump is capable of giving. 

Our representative recently witnessed a test, at the makers’ 
works, of one of these pumps having a capacity of 500 
gallons of water per minute with a maximum head of 300 ft. 
The accompanying illustration explains the construction 
of the apparatus. 

Just below the four-way delivery pipe at the top is a four- 
pole totally enclosed motor, wound for 500 volta at a speed. 
of 1,150 revolutions | | 
per minute, and hav- | 
ing ап outpat of | 
110 H.P., this being 
a large margin of 


runs in vertical bear- 
ings, and із con- 


between the pump 
and the motor forms 
a four-fold passage 


188 water from the 
= pump. This four- 
| jas BERN way pipe is carried 
136 |_|. up between the motor 
136 |i | | I poles, thereby saving 
134 space, protecting the 
133 pipes, and keeping СНЕ NS 
132/11] 1 1 the motor cool. | 
1 22 — The four-fold pipe om SN 
шар is carried up through — ee 
| M the motor casing and | 
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terminates in one junction pipe at the top, attached to 
which is a sheave to take a wire rope for raising or lowering 
the pump in the shaft. 

The overall length of the pump is 17 ft. 9 in., the greatest 
diameter 3 ft. 5 in., and the total weight 15:5 tons. 


esi titi tT i ttt ttt ү | : 
вт КЕ е еш M I DM E 
ea SST EERE ETH East Indies and one fol the North-Eaer Oo "This 
a FR construction of pump marks a great step in advance 
es LLII ttt Лү, of other types of sinking pumps hitherto employed, on 
62 r — — account of its reliability, compactness, convenience, and 
61 economy, and there is every prospect of a wide field and 
go ee я successful future for its application to mining purposes, 


Stockton.—The Gas Committee of the Corporation has 
just: completed the installation of new mechanical charging and 
dueharging apparatus, which, with a range of new workshops, has 
cost 25 town £9,000. All the new machinery is actuated by 
electricity. 


Leyton.—The U. D. C. has received from the В. of T. 
ranction to borrow £53,581 for the purchase of certain tramways in 
Layton and Walthamstow, 
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ELECTRIC LOCOMOTIVE FOR THE 
METROPOLITAN RAILWAY. 


THe first of ten 50-ton electric locomotives has just been 
supplied to the Metropolitan Railway by the British 
. Westinghouse Co. These will be used for hauling the main 
line trains between Harrow and Baker 
Street, the steam locomotive that 
brings them up from Aylesbury, &c., 
being taken off at the former point, 
and put on again there for the return 
journey. The trains used on this por- 
tion of the line are 120 tons in weight, 
and the new locomotives will propel 
them at a speed of 36 miles an hour. 

The same locomotives will be used 
on the Metropolitan half of the Inner 
Circle for goods traffic, and for hauling 
the steam trains.of other companies 

ssed of running powers over it. 
The electric locomotive will pick up 
the train at Edgware Road, being re- 
placed by a steam locomotive when the 
train leaves the circle. 

The new locomotives, one of which 
is shown herewith, will be equipped 
with four motors of 300 H.P. each; 
and a feature of interest is that, owing 
to the terminus facilities being some- 
what restricted, it has been necessary 
to use motors of a smaller size than usual, equipped with 
forced ventilation, so as to keep down the length of the 
locomotives to convenient limits for handling at the 
termini. | 


=: 
DYNAMOS FOR JOHANNESBURG 
MUNICIPALITY. 


THE accompanying illustration shows two large generators 
on the test bed at Messrs. Siemens Bros. & Co.’s Works at 
Stafford, in readiness to undergo the | Е 
Hopkinson test. These machines, 
which are designed for the supply of 
lighting and traction, are of the 
Siemens 124.2H compound - wound 
14-pole type, each arranged for direct 
coupling between the two cylinders, 
and bolted to the fly-wheel, of one of 
Messrs. D. Stewart & Co.'s 2,000-H.P. 
gas engines. 

The rated output is as follows :— 
As shunt machines, 2,815 — 2,410 
amperes, 480—460 volts, at 100 r.p.m. 
Ав compound, 0—2,250 amperes, 500 
—600 volta, at 108—100 r.p.m. 

The armature is 10 ft. 4 in. in dia- 
meter. The armature coils are care- 
fully insulated and inserted in the core 
slots under a special system, whereby 
high insulation and non-hygroscopic 
qualities are ensured, whilst the ma- 
terial used for insulation is specially 
tested under high voltage. | 

These dynamos form part of an 
order including generators baving an 
aggregate output of 12,000 H.P., and 
consisting of :—Three dynamos, each 
of 1,850 Rw.; two dynamos, of 675 
KW. each; two alternators (two-phase), 


of 1,350 Kw. each; and one alternator ок PTwo Siemens 1,350-kw. Dynamos on Тквт-ВЕРр. 


of 675 KW. | 

The machines are being built to the specification of 
Messrs. Mordey & Dawbarn for the Corporation of Johan- 
nesburg; they suocessfully passed through their tests, the 
efficiency being above the guarantee and the temperatures 
low, while the commutation at [all ‘loads was practically 
sparkless with fixed brushes, | | 


THE DISTRIBUTING SYSTEM. 
By “OMEGA.” 


Or all the various items which go to make or mar the success of an 
electricity supply undertaking, the distributing system 16, without 
doubt, the most important. Of engines,!boilers'and dynamos, there is 


Ввгтізн WEsTINGHOUSE 50-TON ELECTRICO LOCOMOTIVE. 


usually more or less reserve to fall back on, but there is only one 
set of mains. Thus, the recent litigation in which the Manchester 
Corporation has so unsuccessfully figured is of great interest to the 
whole of the electrical profession. On reading the report of this 
case, the question which seems to come most prominently to the 
fore is:—To what extent must the supply network of a large under- 
taking be divided? Now, in case of a bad short on the mains it 

cannot be denied that the advantages, consequent on the network 
being run in sections, deserve careful consideration, but again, these 
advantages may obviously be purchased too dearly. The B. of T. 
very rightly limits the variations of pressure at a consumer's ter- 


 minals to 4 per cent. of the declared pressure. Now, ebviously the 


best way to maintain steady pressures in face of the rapidly fluctua- 
ting loads, due to the large use of electricity for power purposes, is 
to thoroughly interconnect the whole system of mains and provide 
a liberal number of fair-sized feeders round the districts where the 


greatest fluctuations occur. Thus we are called on to decide 
whether to satisfy an ever-present condition that the pressure remain 
steady, by interconnecting the mains wherever possible; or pro- 
vide against the possibilityfof the whole supply failing due te 4 
short-circuit, a contingency which cannot be said to be mnlikely, 
although with proper attention it should be somewhat remote. We 
think that anyone who has had to do with a large network will 0 


Vol. 56. No. 1,437, они 9, 1905.] 


THE ELECTRICAL REVIEW 


955 


quite willing to forgo the pleasure of running the mains in 
“sections not 1,000 lamps,” and prefer to give the con- 
sumers the benefit of steady ө by interconnecting. Having 
got thus far, it will be well to inquire, To what extent are fuses 
desirable for interconnecting ? The only anewer which can be given 
to this question is that—in their proper place — fuses are excellent, 
but as part of a system of underground maine they are most em- 
phatically out of place. Owing to the crystallising action which 
invariably takes place with alloys of tin, fases of this material 
cannot be relied upon, and for a copper fuse to be any protection it 
must be run at a temperature which is altogether prohibitive. 
Farther, the remedy is manifestly worse than the disease, for when 
avything serious happens on a large system of mains, then, if ever, 
is the time to know exactly how and in which way any district may 
be supplied, a state of affairs utterly impossible if the mains be 
interconnected at innumerable points with hundreds of fases, the 
vagaries of which no man may know. 

There can be little doubt that the most satisfactory arrangement 
by far, is to ently connect the entire network, but in such a 
manner that it can rapidly be divided into several large areas, each 
supplied by its own feeders. All chance of breakdown must be 
guarded against by using nothing bat the very best material, 
laid in the best possible manner, and a system of rigorously 
examining all joint boxes at stated periods. Farther, it is 
of inestimable help in the time of trouble, if a small skeleton 
plan be kept of the entire network, with each section shown in 
a different colour, and each feeding and disconnecting point 
suitably marked. The ineulation of each main should be 
pence nelly tested by earthing one of the others, and all appreciable 
aults removed as they occur. Nothing could more deliberately 
court disaster than to allow an uninsulated feutral to а three-wire 
eystem. When an earth develops on one main, there is & period 
of grace if the insulation of the others is fairly sound. 


‚ Section e line AP 
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measured load of any desired amount. Steady maintenance and 
accurate measurement of the load are necessary, while the means 
of applying it should in no way affect the conditions under which 
the motor works. | 

The eddy current brake has many advantages over the bandior 
rope methods of motor-testing. Among these are:— 

(a) Sensitiveness combined. with convenience of adjustment to 
exact balance. 

(b) Uniformity of load, and exact constancy after final tempera- 
ture conditions have been reached: - <4 

(c) Heat produced in energy-absorbing element not conductedito 
bearing. i 

(a) Absence of wear. 

) Retarding torque only occurs. 

The types of eddy brake on the market, however, have not boen 
very widely used, mainly on account of the high initial cost, and 
the difficulty of applying them to various sizes and types of 
motors. 

The authors, in designing a brake for the Electrical Laboratory 
of the University of Birmingham, decided to entirely dispense with 
separate bearinga or frame. This brake is illustrated in fig. 1. It 
is intended to be mounted on the motor-shaft in place of the 
ordinary pulley. The fixed portion of the brake is carried by the 
revolving system, and though there is friction at the bushes, B and 
D, this small load is duly represented as torque on the brake-lever. 
A similar argument applies to the air friction. | 

Fig. 2 (p.956) shows the brake mounted on the spindle of an electric 
motor, and indicates the manner in which the pressure on the motor- 
bearing may be adjusted. The brake is provided with a link 
suspension, во that an upward pull gives rise to notwisting moment. 
This suspension is attached to a spring balance, which cau con- 
veniently be carried by the hook of the crane or blocks serving the 
testing bed. By means of the lifting gear the pressure on ithe 
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Fic. 1—Eppy СоввЕнт BRAKE FOR TzsriNG MOTORS UP TO 5 B. n. . AT 1,000 B.P.M, OR 74 B H.. AT 1,750 BPM. 
WITH OVERLOAD Capacity oF 25 РЕҢ OBNT. 


The Manchester engineers appear to have been somewhat censured 
for trying to keep up the pressure in spite of the fault; but the 
writer ventures to think that it isa proceeding which would have 
been followed in any other station in the country. To shut down 
the station because an abnormal load was observed would be sheer 
madness, to say nothing of the almost utter impossibility of locating 
tbe fault if this were done. 

Finally, although, perhaps, Mr. Wordingham's remark about а 
column of smoke has been given a little more significance than he 
intended, it is certain that for faults on distributors, at any rate, in- 
struments are of little practical use. Perhaps it is unwise and some- 
times costly to drive unlimited horse-power down а faulty main, 
buta fairly large current suitably controlled by resistance is the 
best detector, and a pick and shovel, though, perhaps, unscientific, 
are the beet instruments with which to locate a leak. 


INSTITUTION OF ELEOTRICAL ENGINEERS. 


THE EDDY OUBRENT BRAKE FOR TESTING MOTOR3. 
By D. K. Morais, Pb. D., and G. A. Lisrss. А 
(Abstract of Pap:r read at Birmingham on April 12th, 1905.) 


Tum testing of a motor for efficiency and suitable rating requires 
that the motor shall be subjected for short or long periods toa 


A 
i 


bearing may be reduced to nothing, or it can be given any desired 
value. For ordinary testing the whole brake can very well be 
carried on the motor-spindle without suspension. 

The construction described has therefore the following additional 
advantages, without in апу way sacrificing those enumerated 
above :— 

(7) Apparatus self-contained; no separate frame required ; an 
advantage over all other practical types of brake. 

(g) Brake is completely astatic. 

(A) Air-friction error is practically eliminated. 

(i) Pressure on motor-bearing d test may be adjusted to any 
desired amount, independent of the load. 

The revolving disks, n, are made of high conductivity hard-rolled 
copper. They are supported by a thin steel plate and steel arms on 
the outer and inner sides respectively, each hub being keyed to the 
bush, 5. 

Between these diske is the casting, o, which is fitted with a gun- 
metal bash, р, bored to suit the bush, B. Into this casting are 
screwed two tubes, the shorter carrying the counterpoise, and the 
longer constituting the lever arm. This arm is marked with a scale 


‚ of feet divided into tenths and hundredths of a foot, the maximum 


leverage being 3 ft. The brass plates, r, are bolted to the casting, 
с, and carry at their circumference the magnet coils, a. These 
coils, which are eight in number, are securely held in position by 
the steel wires,H. Each consiste of a wrought-iron core wound with 
1,400 turns of No. 20 в.о.с. copper wire. The resistance of each 
coil is ae ohms when cold, There iss ventilating duct at the middle 
of the coil. | iaitiz« DE 


e 
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The aluminium castings, J, act as distance pieces, the two upper 
ones being fitted with insulated terminals. Secured to these castings 
by set-pinse are the aluminium castings, k, which carry the external 
yoke-rings, I. A slotted hole in the castings, x, allows the length 
of the external air-gap to be adjusted. The length of the internal 
air-gap is fixed, and in consequence of the rigidity and smooth 
running can be kept sbort. 

Steel bushes, a, are turned to euit the inside of bush B, into 
which they are keyed. They are bored out to various sizes 
to suit the spindles of the motors which have te be tested. 
The suspension linke, м, are fitted to the graduated lever and to 


SAARE Ruuuina ler 1000 аР . 


Fic. 8.-—-Ютлаовлм 8HOWING DISTRIBUTION OF FLUX IN Am- Gap. 


the counterpoise lever at oqual distances from the centre. Accu- 
чо adjusted sliding weights of 2j lb., 5 lb, 74 Ib. and 10 lb. 
are А 
After completion the brske was supported on а rentral knife-edge, 
and the counterpoise lever loaded until an accurate balance was 
obtained. 

EXPEBIMESTAL RESULTS OBTAINED. 


1. A test to determine the result of reducing the number of 
magnets showed tbat the braking effect is practically propor- 
tional to the number of coils excited. The slight reduction 
cbeerved was probably due to the increased length of the iron 
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portion of the magnetic circuit. In other words, the braking 
effect depends only on the total flex cutting the copper, and is 
independent of the number of pointa at which it may be applied. 

2. The removal of tLe external yoke-rings resulted in а reduction 
of the absorption capacity to about 50 per cent. of the normal for a 
given number of ampere-turns per coil. 

3. The torque produced by bearing and air-friction alone (the 
magnets being unexcited) was found to be about 0'3 ft-lb. at 
500 r.p.m. This increased to 0:365 ft.-Ib. at 1, 250 r.p.m. 

4. At moderate excitations, such as 4,000 ampere-turns per coil, 
the horse-power absorbed increases, except at first, nearly with the 
speed wp.to 1,000 r.p.m. Above this speed, however, there ip 9 


noticeable falling-off. At low excitations, such as 1,500 ampere- 
turns per coil, the falling-off occurs at about 600 r.p.m. This failure 
to reach proportionality ie due to increased distortion of feld 
at high speeds and consequent reduction of resultant flux. The 
flux which usefully cute the copper may be teken as that which 
actually arrives at the yoke-riog. It will be seen from fig. 3 that 
the flux is shifted forward in the direction of rotation. 

5. The brakeiwas originally made with a plain yoke-ring without 
pole-pieces. The addition of pole-pieces 1 cm. deep, and having a 
radial length slightly less than the diameter of the magnet-core, 
somewhat increased the efficiency of the brake. ) 

6. An attempt to prevent the flux from being 
dragged off the pole-pieces, and so prevent 
excessive lengthening of lines and consequent 
reduction of field strength, was made by wind- 
ing the yoke-rings with additional magnetising 
coils situated between the pole-pieces. There 
were 16 coils, or two coile per magnet, each 
consisting of 25 turns of No. 18 p. c.. copper 
wire. The effect was very noticeable. 

The advantage, however, probably does not 
warrant the extra complication. 

7. It was found that the braking effect for a 
given excitation is not perceptibly dependent 
upon the temperature of the copper dicks. 
This shows that any decrease in the eddy cur- 
rents due to increased resistance of path is 
55 by the consequently reduced dis- 
tortion. 

8. Experiments carried out with different 
lengths of air-gap emphasised the necessity of 
keeping this as swall as possible. When 
absorbing 5 н.р, at 1,000 r.p.m., a reduction 
in the air-gap from 10 to 8 mm. reduced the 
current required by 15 per cent., thus resulting 
in a saving of power of rather more than 30 
per · eent. | 

9. Fig. 4 shows the variation of flux with 
excitation, both with brake stationary, and 
when running at 1,000 r.p.m. The thickness 

ol the copper disk is 4 mm., and the length of 

air-gap between pole-tips approximately 9 mm. 

Ia each case the flux was measured at the 

centre of the magnetising coil. 

10. Fig. 5*shows the variation of flax with 
&peed, the excitation being constant at 1,400 
ampere-turns per coil. The measurements were 
taken at the centre of the coil. 

Thanks to the centre of gravity of the aliding 
weights being slightly below the centre line, 
the lever fioats steadily after the magnetising 
current has been adjusted; this is obtained 

without material reduction in the sensitiveness. Trouble due to 
end-play of the shaft, which is extremely serious when the magnet 

theii is carried on a separate frame, is entirely avoided in this 
rake, 

The absorption capacity of the brake is limited by the heating of 
the magnetising coils, the disks being kept cool by the current of 
air over their surfaces. The brake was designed to absorb 5 H.P. at 
1,000 r.p.m., and worked most efficiently at speeds of this order. 
Above 1,500 r. p. m., the falling-off of braking effect due to field 
distortion becomes noticeable, and below 500 т p.m. the magnetising 
current required to brake 5 н.р. becomes too great for the coils, 

The brake is found very convenient for testing motors for tem- 
perature rise and overload capacity. When temperatures have 
settled down, and the magnetising current is finally adjusted, the 
load remains y constant, 

Motors may be tested for starting torque by locking the revolving 
disks to the fixed portion of the brake. 

The following notation is employed“: 


в„ = maximum value of original or main flux .. . 2,200 lines per om. 
в, = maximum value of resultant flux 
measured perpendicular to disk in 
the disk itself ... € 285 .. 1970 „ " 
width of equivalent sine-fenctional flux 
in om. measured along pole-centre line 3:8 om. 
B = ratio of this width to the pole-pitch 
(p + B = pole-piteb) ... S" .. 0'31 
b = shift of resultant flux-wave from position 


of main fiux jis 858 ^. 0:55 om. 
t = thickness of disk in om. i . . 04 em. 
29 = gap between pole- faces in m. . . 09 cm. 


p = specific resistance of material of disk in 


C.G.8. units per om. -oube (hot) . . 2,450 
l = radial length of average eddy current 
path (see fig. б)... sie a .. 2°25 em. 
a = resistance factor (should be from 1 2 
to 15) .. E ss n "e. 
v = speed of disk at effective pole-centre line 
in cm. per вес. ... € ove awe 1,520 cm. Per sec. 
B = speed of motor in r p.m. ... - .. 1,000 r.p.m. - 


D = diameter of disk at pole centres in cm. ... 29 cm. , 
da 


* The values given on the right are approximately correct for the 
brake described in the paper, when running 88. 1,000 1. p. ., 820. 
exojted so that it absorbs 31 p. . r. 
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The eddy current brake disk should have a thickness between the 
pole-pleces of 


bx 0092 a om. 


Avy greater thickness will result in decrease of torque. 

The theory developed by the authors leads to the following 
points of design :— 

1. The rims of the brake disk should be thick compared with the 
thickness between opposing pole-faces, so that the currents may 
flow approximately radially (fig. 6). 

2. When this condition is attained, the brske disk's thickness in 
millimetres should be about equal to the specific resistance of its 
material in сав. unite when heated—say about 2,000 for copper 
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and 4,000 for aluminium—divided by the average linesr velocity of 
the disk. For the brake described in the paper, when g at 
1,006 r.p.m., or a mean linear velocity of 1,600 om. per second, the 
best disk thickoess is about 1°7 mm. if the disk rims are thickened, 
ара probably about 3 mm. with a plain disk. | | 

3. The pole-faces must be so designed that the point round which 
the lines of flux swing is but little within the pole-face. Itis pro- 
posed to meet this condition by a series of radial cuts or narrow 
slots in the pole-face. 

4. The radial lengths of the pole-faces should be as great as is 
convenient, the gap being made a shade less on the outside, so that 
the flux may not suffer radial displacement. And, generally, the 
polar area should be increased (making 5 nearly equal to unity) and 
the gap reduced as far as practicable in order to economise iu 


i 
| 


magnetising energy. А limit to this increase arises, however, if the 
msgnet-cores are app saturation, on account of the diver- 
sion of the flux through the leakage-paths between the sides of the 


or 6:5 B E. per disk, with the flux-densities occurring in the brake 
described in the paper. This brake, with its two disks, should, 
therefore, be capable of absorbing 13 в.н.р. at 1,000 r.p.m. if the 
best design could be followed. 

The authors have compared the theory with the resulte actually 
obtained, and have found throughout as substantial au agreement 
as can be looked for, considering that the theory applies properly 
only to a copper disk with thickened rim. 

When it is remembered that this brake was designed before the 
theory as to correct proportions was worked out, and that by re- 
ducing tbickness of disk, providing it with rims, widening the pole- 
faces, and slotting them, an increase of capacity amounting to over 
100 per cent. should result, it will be seen that it may fairly be 
claimed for the eddy current brake that besides being quite the 
most convenient and compact for ordinary motor-testing, it will 
compare favourably, when correctly designed, with mechanical 
water-cooled brakes, in all respects except that of initial cost. 

A brake embodying these improvements is being designed, and it 
js hoped that an early opportunity will be found of constructing it. 

In conclusion, the authors wish to express their thanks to the 
Council of the University of Birmingham, through whosé action they 
have been enabled to carry out this work. 


ELECTRICALLY-DRIVEN HIGH-PRESSURE 
TURBINE PUMPS. 


Tas Lewis Merthyr Consolidated Collieries in South Wales recently 
decided to install an electrically-driven high-lift turbine and 
auxiliary centrifugal pump at their Codcae pit, Hafod, near Ponty- 
pridd, in place of an already existing steam-driven pump, aud gave 
the order for the work to the British Westinghouse Co. 

The steam pump, which is now kept as a standby, is of a high- 


class type with differential valve gear and a condenser, and with 


steam and water cylinders 28 in. and 9j in. in diameter respectively 
with a 4 ft. stroke. The full-speed duty is 25,000 gallons 
per hour against a head of 350 ft. Steam is brought down 
the shaft from the boilers on the surface, this entailing the usual 
wasteful condensation in the pipes, and occasioning the greatest 
inconvenience should a joint break. It may be mentioned that this 
steam pump occupies an area of 253 sq. ft. (39 ft. x 6 ft. 6 in.). 
The accompanying illustration shows the new turbine pump, and 
also a small centrifugal pump, fixed in a heading close to the steam 
pump. These are driven by three-phase ourrent taken from the 
mains of the South Wales Electrical Power Distribution Co., the 
current being transformed from 11,000 to 450 volts at a sub-station 
on the colliery premises. A three-core armoured cable conveys the 
low-pressure current down the shaft to a dividing box and switch- 
board, fitted with an oil-break circuit-breaker, fuses and indicating 
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poles without cro. sing the disk at all. Approximate investigation 
seems to show that the best value of 8 is about 0-7 when the pole- 
faces have a width about equal to one-half the pole-pitch. If an 
allowance of 25 per cent. be made for the reduction in flax arising 
through leakage combined with oore-saturation, the following 
ex pression— 


ELEOTBICALLY-DRivRM TUBBINS AND CENTRIFUGAL Pumps, 


instruments. From this board the current passes to the oil- 
ME 5 of the motors. 

e larger pump is of the Worthington four-stage turbine pattern ; 
the smaller is a 4-in. centrifugal pamp of the same make, and both 
are riven Westinghouse “О.В.” type three-phase 
induction motors, the larger of these being of 60 н.р. The function 
of the smaller pump is to supply an overhead tank for feeding the 
suction of the larger pump at starting, the supply being drawn from 
the various mine pumps. 

The area covered by the old steam pump is 103 times that 
required by the turbine pump (8 ft. x 3 ft.) and 74 times that 
required by both electric pumps, the area covered by the centrifugal 
pump being 5 ft. 6 in. x 4 ft. 3 in. 

The electrically-driven pumps possess a combined efficiency of 
nearly 70 per cent. when delivering 350 gallons per minute against 
a head of 342 ft., this being a very good 

The type of motor shown in the figure is eminently suitable for 
driving both turbine and centrifugal pumpe, in collieries as w 
elsewhere, there being no brushes or other rubbing contacts. 


3 х 10-55, pnl 


would appear to represent roughly the maximum B. R. p. that can be 
absorbed in a given brake-disk running at the speed which is most 
advantageous for the thickness of brake-disk employed. 
Putting 2 = 15 р, which represents as long a pole-face as is con- 

venient, the expression becomes 

4'5 x 10- Bm? р? p, 
or, at 1,000 r.p.m., 

45 x 10 mM Bm? p*. 


For a disk 15 in. inidiametor over all, this becomes approximately 


135 (400 
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starting switches are wholly immersed in oil, and are fitted with 
gas-tight covers, so that they are perfectly safe for mine use. The 
attention required is practically nil, as the bearings of the motor 
and pump are self-oiling; and after they have been started the 
machines may be left entirely to themselves. 


IMPROVED OVERHEAD CROSSING. 


Crossincs and frogs are a necessary evil on overhead tramway 
work, and the erratic behaviour of the trolley at these points is 
often a most fruitful source of trouble. The smaller the angle of 
the crossing, the greater is the liability of the trolley to take the 
wrong wire. If, in addition, the trolley is side-running, aud there 
is a certain amount of overhang on the trolley, this trouble is still 
further intensified. When a trolley is advancing through a crossing 
on to a trailing frog, there is considerably more liability of damage 
to the overhead gear than when it is travelling in the reverse 
direction. Should the trolley take the wrong wire uuder these 
conditions, the mechanical frog that it would meet on this wire 
presents a most effective trap, and serious damage to the trolley- 
head and overhead gear frequently ensues. 

Оа the Burton-on-Trent Corporation tramways, narrow angle 
crossings of about 16° are used, with a certain amount of overhang 
on the trolley due to the cars not running centrally with the trolley 
wire round the junctions. Damage to trolleys and overhead gear 
has! been of frequent occurrence, and, asa result, after numerous 


Naw CROSSING. ' 


experiments, with the object of bettering matters, an improved 
design of crossing has been brought out by the general manager, 
Mr. P. J. Pringle, which bas been the means of reducing the troubles 
to a negligible amount. 

The crossing is shown in the figure herewith. In designing it an 
attempt has been made to get in practice a continuous through rail, 
without any complicated gear or mechanism to affect it. If we 
imagine a trolley-wheel passing from a to B, there is always a 
ponbiliey of its fouling the point c of the centre diamond, and 
being thrown off the 
acts as a guard rail to prevent this occurrence, and practically gives 
the equivalent of a continuous rail to the passage of the trolley wheel 
at this point. On the trolley wheel still further advancing, the hard 
phosphor bronse spring piece в is quite lightly sprung to one side, 
and then the flange of the trolley wheel meets the phosphor bronze 
spring piece r, guarding it from any possibility of taking the wrong 
wire, On the trolley advancing from a to н the same cycle of 
actions takes place. 

All the crossings on the Burton-on-Trent Corporation tramways 
have been equipped with this pattern for the last six to eight 
months, and they have proved most effective. The spring pieces 
are made of considerable lengtb, about 7 in., and are therefore quite 
flexible, so that the amount of wear on these due to the trolley 
wheel springing them open is exceedingly small, and they will have 
a considerable life. The replacement of them when necessary is 
arranged to be quite a simple matter. 

We understand that the British Insulated and Heleby Cables, 
Ltd., have taken up the manufacture of this croesing. 


— 


THE EXHIBITION OF THE ELEKTRO- 
TECHNISCHER VEREIN IN BERLIN. 


Towarps tbe end of last year the Elektrotechnischer Verein 
organised a comprehensive six days’ exhibition of electrical 
apparatus, and an official account of the exhibits sent in is given in 
a recent number of the Elektrotechnische Zeitschrift. These exhibits 
were almost without exception of German manufacture, and appear 
to bave included most of the novelties in lighting, switchboard, 
measuring, telegraphic and laboratory apparatus. Without attempt- 
ing any detailed survey, it may be of interest to refer here to one 
or two of the exhibits. à i 

A ов зїп! substitute for cotton or silk insulation on very fine wires 
was shown by the Allgemeine Blektricitiits Aktien-Gesellschaft, in 
the form of "acetate wire." The covering on this wire consiste of 
numerous layers of cellulose-tetra-acatate deposited in a special 
machine. In spite of the fact that the covering is only about 
02 mm. (0008 in.) thick, it possesses considerab'e mechanical 
strength, and is flexible and elastic. It isnon-hygroscopic, unaffected 
by temperatures up to 150° O., and the above thickness (‘02 mm.) 
withstands a breakdown pressure of 1,500 volte. The A.E.G. supply 


crossing. That part of the crossing marked D . 


copper wire from ‘07 mm. to 17 mm. (:0027 to 0067 in.) in diameter 
covered with this insulation, and it is found to reduse the space 
required for insulation by half, as compared with a doable-silk 
covering, even showing a considerable saving over a single 
silk covering. , | 

The Siemens-Schuckert Co.'s exhibit included а number of arc 
lamps burning special flame and other carbons, the most noticeable 
amongst which were those known as the “Edelweiss” carbone. 
These give a light which approaches daylight more closely than 
does that of the ordinary golden fisme аго, and which allows 
surrounding objects to be seen in their natural colours. 

Great interest was shown in а new interrupter (Euhmer's patent) 
for use with induction coils. This consists of an electric arc 
arranged in parallel with a circuit containing capacity, and a self- 
induction (the primary of the induction coil) as in the Duddell 
singing arc, but distinguished from the latter by. having a strong 
magnetic blow-out fitted under the arc which helps to set up a 
powerfal high-frequency current in the parallel circuit. Fre- 
quencies up to 400,000 are obtainable with the instrument. 

Another piece of apvaratus for producing und high- 
frequency currents for long periods at a time, was shown by Messrs. 
Siemens & Halske. In this case a small direct or alternating-carrent 
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Testing TRANSFORMER. 


motor is used to drive an iron-toothed wheel, the testh of which 
move in rapid succession past the poles of a horse-shoe 
magnet. In this way the magnetic circuit of the latter is period- 
ically altered, and high frequency currents (up to 10,000 per 
second) are induced in secondary windings placed on the electro- 
magnet. In order to re changes of load affecting the speed 
and periodicity, a small dynamo loaded on а is mounted 
on the same spindle as the motor and the toothed wheel. 

Messrs. Hartmann & Braun showed a neat piece of apparatus 
(see fig.) for measuring currents in alternating current mains without 
interrupting the circuit. It consists of a small transformer, of 
which the main to be tested forms the primary. The transformer 
core is in two halves, which are normally kept together by a spring 
so as to form a closed iron circuit, but by . two handles 
together the iron circuit can be opened sufficiently to let it pass over 
the main. A voltmeter or a telephone connected to the small 
secondary coil then indicates whether the main is carrying current, 
and, if required, the amount of the current. The handles are highly 
insulated for use on H.T. mains. This instrament can also be con- 
veniently used for determining the position of а fault in a cable 
carrying an alternating current. For this purpose it is not ета 


^ necessary actually to clasp the cable with the transformer core, as 


merely opening the core and holding the opening near the cable 
will be quite sufficient to indicate whether current is passing and 
the point at which the current leaves the cable through the fault. 

A novel form of oscillograph, especially suita for lectare 
demonstrations, was shown by Messrs. Ruhmer. This consists of a 
special type of Geissler tube, and its action depends on the principle 
that the extent of the negative glow at the cathode of such a tabe 
varies directly with the ourrent strength. If a direct current is 
pame through the tube, a certain length of the cathode wire will 

me surrounded by the glow, whilst the anode will only glow 
slightly at the tip. When a high tension alternating current is 
both electrodes glow, but if the light is viewed in a 
synchronously rotating mirror, the successive phases (in time) of 
the current appear side by side in space, and the boundary line of 
the mirror image of the glow gives the shape of the alternating 
current curve directly. 


\ 


THE CANADIAN REPORT UPON 
THE ELECTRO-METALLURGY OF IRON 
| AND STEEL. 


(Concluded from page 876.) ` 


METALLURGICAL DETAILS. 


Mr. Harbord writes of the Kjellin furnace that it is 
admirably, but only, adapted for the manufacture of the 
highest class of steel from pure materials ; it would require 
considerable modifications before it could be used. for the 
preparation of mild steel to compete with the Siemens 
furnace. The steel itself, whether high or low carbon, is of 
the highest quality, there being; practically no segregation in 
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the ingots, while its mechanical and welding properties are 
equal to the best. It takes longer to produce soft steel by 
the Kjellin process than high carbon steel; but in Héroult’s 
process the reverse is the case. Mr. Harbord considers the 
Héroult furnace to be extremely well designed, and thinks 
furnaces up to 10 or possibly 15 tons capacity, but not 
larger, should give satisfactory results, althongh they could 
hardly hold their own against 40 or 50-ton gas-fired 
furnaces, or against 100 or 200-ton Talbot furnaces. 
Analyses of drillings from different parte of the Héroult 
ingots show the steel to be remarkably uniform in com- 
position. Tensile tests of Kjellin and Héroult steels are all very 
satisfactory, giving figures such as should be expected from 
high-class steels containing different percentages of carbon. 
The maximum stress increases with the carbon to 
abont 09 per cent, with a corresponding decrease in 
elongation and reduction of area. Photomicrographs 
are quite normal, except in the low carbon steels, where the 
ferrite areas are unusually soft. Speaking generally, the 
three processes of steel manufacture which the Commission 
has had an opportunity of investigating are all capable of 
producing equally good steel, and the selection of one or the 
other would depend upon local conditions.” The Kjellin 


process is the nearest approach to the crucible process, and, . 


being condacted in a closed hearth, there is no possibility of 


impurity being introduced - into the metal from the elec- - 


trodes. Some purification can be effected during melting, 
but otherwise it is limited to the treatment of pure raw 
materials. Оа the other hand, far- 
naces of the resistance type with elec- 
trodes can treat phosphoric scrap and 
pig-iron in the same way a8 & gas- 
fired Siemens furnace. The neutral 
atmosphere, and the intense heat, allow 
very basic slags to be used, and the 
mechanical arrangements enable a pure 
non-oxidising slag to be present at the 
end of the operation, so that the last 
traces of phosphorus can be removed. 
Mr. Harbord includes a report from 
Mr. Н. F. Donaldson, chief superinten- 
dent of the Ordnance Factories, at 
Woolwich, where tools of electrical 
steel forged to the regulation shapes, 
were tested against others made from 
the normal Woolwich crucible steel 
known as grade “A,” ‘and against 
Mushet’s steel. It was only claimed 
for the electrical steels that they should 
be equal to the A material, and 
they were tested against the Mushet 
steel merely to see if they were superior 
to the “ A" grade. Generally speak- 
ing there was little difference between 
the electrical samples and the “А”. 
tools, They were inferior to the 
Mushet ateel which was well within its 
capacity at a cutting speed of 19 ft. 
per second ; but at the ordinary con- 
tract speed of about 14 ft., they were good of their class." 


Mr. Harbord's opinions about the reduction of iron ore by - 


electric smelting may be taken as summed up in his general 
conclusions, previously mentioned. 


THE RUTHENBURG PROCESS, 


This is a process for passing magnetite through crushing 
rollers, then through magnetic separators to eliminate non- 
magnetéc constituents, next, after admixtare with a small 
excess of carbon, through a magnetic field, where it should 
be partially reduced and deprived of its magnetism, and then 
into a cooling pit, where it is expected to agglomerate, and to 


be still further reduced. Finally, it is to be melted in a 


cupola, and cast into ingots, or transferred to an open hearth 
furnace and converted into steel. The Commission's investi- 
gations show ** that the reduction of the magnetite, either in 
the gap of the farnace or in the soaking pit below, is insigni- 
ficant.” The process is an entire failure as one for either 
agglomerating and fritting the ore, or for any useful reduc- 
tion.“. The fact that magnetite loses its magnetism before 
incipient fusion takes place, precludes the hope that modi- 
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‚ current at about 450 volts. 


fications of the process may render it commercially useful for 
agglomerating finely-divided ore as a substitute for briquet- 


ting. | 


The last 200 pages of the report are taken up by the 
translationg of the monographs we have already mentioned 
by their titles. 


ELECTRICALLY-DRIVEN SEWAGE PUMPS.: — 


We illustrate herewith part of an installation of motor-driven 
centrifugal pumps which has recently озеп supplied by Messrs. 
W. H. Allen, Son & Co., Ltd., of Bedford, to the order of the 
Corporation of Canterbury, for service on its sewage 
works. ob 

The complete contract inclules four motor-driven sewage pumps 
of Mesere. Allen’s Conqueror type, having suctioa and discharge 
branches each 10 in. diameter ; each pump is capable of delivering 
100,000 gallons of sewage per hour against a head of 20 ft. when 
running at a speed of 535 r. p. ., and absorbing approximately 
20 B H. P. oc се 

In addition to these four pumps, Messrs. Allen have also installed 
two storm-water motor-driven centrifugal pumps, each having 
suction and discharge branches of 14 in. diameter, and each capable of 
delivering 2.0,000 gallons of water per hour against a maximum 
head of 20 ft. when running at a speed of 425 r.p.m., and absorbing 
approximately 37 в.н.р. The centrifugal pumps are of Mesers. 
Allen’s standard pattern, the casings being cast in two halves, and 
bolted together along a horizontal diameter. The impellers are 
likewise of cast-iron, and are securely keyed to a steel spindle. The 
bearings are of cast-iron lined with white metal, and lubrication is 
effected by Stauffer spring grease cups. 


ALLEN PUMPING PLANT AT CANTERBURY SEWAGE WORKS. 


The motors for driving both sewage and storm pumps are 
mounted on the same base-plate as tbe centrifugal pump in each 
case, and are of the company's standard four-pole shunt-wound 
type, designed for the speeds named when supplied with continuous 
The pumps are provided with the овоа] 
suction foot-valves, delivery valves, charging valves and water 
gauges to show the height of water in the pump when charging. 
Each motcr is provided with a separate switch panel mounted on 
the wall, equipped with a patent starter with no-voltage and over- 
load automatic releases, and independent sbuat regulator inter- 
locked with the starting switch in such a manner tha; the field 
resistance is all cut out at starting; also each switch panel is pro- 
vided with a suitable ammeter, a double-pole switch, and two lamp- 


brackets, the lamps being coupled across the terminals of the double- 


pole switch in such a manner that they are lighted only when the 
switch is closed. A main fuseboatd has also been installect. 

The illustration shows the arrangements of the four sewage pumps 
and motors, together with their switch panels. 


nd 


Boston Lighting.—The Lighting Committee of the T.C. 
has recommended that Messrs. J. & В. Earight should be instructe? 
to prepare an E.L. scheme for the borough, аба fee of £210 for their 
80: vices. 
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NEW PATENTS APPLIED FOR, 


Compiled expréssly for this journal by W. P. Taomrson & Co., Electrical Patent 
. Trent. 822, h Holborn, Lon W.O., and at Liverpool, to whom all 
inguiries be addressed, : : 


2,8104. ''Improvements in electric switches." W. FAIRWEATHER. (The 
National Electric Co., United States.) (Date applied for under Patents Rule 9, 
February 6th, 1905. May 22nd. (Complete.) 


10,629. '* А new or improved system of N for automatically releasing 
elcctric telegraph:.“ E. DochkxTET. May 22nd. (Complete.) 
40,009,-. ^ Improvements in apparatus. for nec in regulating the load on 
есшен electric generators.” E. S. W. Moore and W. G. Srraxa. 
ay . 


. 30,644. ‘Improvements in or connected with automatic electro-magnetic 
DE gear, for use on electric railway and tramway vehicles," M. Cummins. 
&y 22nd. 
10,647. ‘ Improvements in telephones.” P. A. Улик. May And. 


10,663. “Improvements in vapour-electric apparatus." P. H. THOMAS. 
(Date applicd for under Patents Act, 190!, May 25th, 1904, being date of. appli- 
cation in United States.) May 22Ld. (Com; lete.) 


10,669. **Improvements in combined electric switches and fuses.” 
CaLLENDER'S CABLE AND CONSTRUCTION Co., Ltp.,and J. С. A. Warn. May 22nd. 
(Complete.) 

10,69 1. New or improved means for reutralising static electricity." 
W.H.CHaPrMaw. May 22nd. (Complete.) 

10,695. “New or improved apparatus for neutralising statio electricity." 
W.H.CHarMaN. Мау 220d. (Complete.) 

10,696. 'New or improved apparatus for neutralising static electricity.” 
W. Н. CharuaN. May 22nd. (С‹ mplete.) 

10,707. Improvements relating to switching devices for use in electric flash 
advertising." L. К. Јов. May 22nd. 

10,708. ‘Improvements in receivers for wireless telegrajhy." W. P. 
THomrson. (Ges. iür Drahtlose Telegraphie m.b.H., Germany.) May 22nd. 
(Complete.) " 

10,709. “Improvements ín receiver connections for wireless aei i di 
W. P. TuoMrsoN. (Ges. für Drahtlose Telegraphie m.b.H., Germany.) By 
22nd. (Complete.) 

10,710. '* Improvements in transmitters for wireless telegraphy.” W. P. 
THompson. (Ges. für Diahtlose Telegrephie m.b.H., Germany.) May 22nd. 
(Complete.) 

10,728. “ Improvements in suspension devices for electric arc lamps." А. 


WUNDERLICH and G. A. HvuHes, trading as the London Electric Firm. May 


28rd. 


10,93. “Improvements in electrical signalling apparatus.” L. B. Woop- 
wonTHn. May 23га. 


10,794. "Improvements in electric signalling apparatus.” L. B. WooDWORTH. 
May 28:d. 


10,816. '"'Improvemerts in and relating to clutch mechanism for detachably 
connecting an arc lamp, cr other appliance or apparatus, toa post, pillar, or 
other high-up support at a point out of reach."  VkniTYs, LTD., and F. 8. 
WonsLEv. May : 4th. 


10,818. '' Improvements relating to self-contained travelling cranes with Oil, 
gas and electric motors and dynamos." W. G. POTTER. May 21th. 


10,819. " Improvements in and relatiog to apparatus for determining the 
presence and nature of electric currents in а circuit and for ascertaining the 
voltage of such currents." F. H. VARLEY. May 24th. А 


10,28. An improved overhead travelling hoist or ‘jenny’ for electric or 
other power." A. С. PEAKE and J. R CrosrHwalTe. Мау 24th. (Complete.) 


10,880. Improvemer ts in apparatus for starting and for regulating the speed 
of compensated single-pbase electric motors." E. ARNOLD and J. LASSEN. 
(Date applied for under Patents Act, 1901, May 24th, 1904, being date of 
application in Germany.) Mey 21th. (Comple:e.) | 


10,887. "Improvements relating to аспек ignition devices of internal oom- 
bustion engines.” B. D. Ноцркк and Е. V. сьне, May 24th. 


10,88. “ Improvements in or relating to primary batteries. К. C. WHITE 
and J. Сомтку. May 21th. 


10,892. “ Improvements in systems of electric motor cont ol and spparatus 
therefor.” THE British THomson-Hovstox Co., Lro. (The General Electrio 
Co., United States.) May 24th. 


10,£93. ‘‘ Improvements in and relating to systems of electric motor control 
and in apparatus therefor.” THe BRITISH Тномвон-Носвтон Co., Ltp. (The 
General Electric Co., United States.) May 246Ь. 


10.895. Improvements in and relating to electric motor control Byetems 
and in apnaratus therefor.” THE British THomson-Hocston Co, LTD. (The 
General Electrio Co., United States.) May 24th. 


10,896. ‘ Improvements in and relating to systems of electric motor control 
and in apparatus therefor." Tse British Тномвок-Носвтом Co., LTD. (The 
General Electrio Co., United States.) May 24th. 


10,897. “Improvements in and relating to dyna mo- electrio machines.” (Тнк 
British Tnuowsow-HocvsroN Co., LTD. (The General Electric Co., United 
States.) May 24th. 


10,910. '' Improvements in or relating to electrical switohes," W. Н. ISHER- 
жоор. May ?l.h. 


10,949. Improve meats in insulation for commutators." M. MRInowskr. 
May 25th. 


10.959. Improvements relating to electrical measuring ipstrumen:s." H. 
HER12BERu, W. P. Sayvper, J. Н. Grirrin ard Н. I. BERNHARD. May 25th. 
(Complete.) 


10,970. * Improvements in ог cornected with insu ated electric wires.” W. 
Osmond. May 20th. 


10,973. ‘Improvements in termirals for clec rical apparatus." H. W. 
SMiTH. May 25th. 


11,0 2. "Improvements in terminal clips for «lec.ric cables.” М. A. Copp. 
May 26:h. | ` 

11,036, "Tin rovements in alternating-current measuring instruments." Е. 
Coxnap and W. M. Bravsuaw. (Date applied for under Patents Act, 1901, 
May 27th, 1904, Leing date of application in the United States.) May :6th. 
(Comylete.) 

11,040. '' Improvements in electric batteries.” D. Fu I LER. Мау *6:Ь. 


11.056. In pr.vementa in and connected with elcctric eccumulator pli tes.” 
H, FAinBROtHER, May 26th. 

11,057. ''Improved means applicable fir use in transmittirg and receiving 
oommunicat io, s by wireless telesraphy." J. G. BansiLLIE, May 28th. 

11,001. ‘Improvements in bruch-hclders for dyt amo-electrio machines and 
the like.“ С. M. Урківва d J. FRiTH. May 26: h. 

11,074. “Improvements in and relating to the regulation of the voltage of 
alternating-currert systems.” THe British Тномзох-Носѕтох Co, LtD. (The 
General Electric Cc., United States.) May 2Uth. 

11,075, *'In provements in electric heat: re.” THE Внітікн THomMsom-Hovsion 
Co., Liv, (The General Electric Co., United States.) May 26th. 

11,076. “Improvements in brush-holdcrs for dynamos and motors." Н. Е. 
JOEL, ser. May 28th. 

11,082. ' An improved means of rpced control and voltage regulation {cr 
electric mot. rs and dy namos. W. A. Stevens. May 27th. 

11,142. In provements in insulating tapes.“ CaALLENDER'S CABLE AND Con- 
STRUCT.OX Cu, Lip, and G. BaRN- KD. May 27th. 

. . 11.146. “luprovements in the manufacture of ¢lectrical res'stances." Tux 

ELECTRIC PCI III XI AND SECURITIES, LTD., and C. Rvzicka, May 27th. 


PUBLISHED SPECIFICATIONS. 


Copies of -any of ag ien may be obtained of Mears. W, P. 
Thompson & Co., 899, Holborn, W.C., and at Liverpool, price, post 
free, 94. (in stampe). - 


j 1903, 


Exvectric Morons. A. L. Cushman. , Oils. April 7th. 

Fire ALanxs. F. R. C. Joice. 8,262. April 9th, 

MadNETO- ELECTRIC MacHiNES. G. W. Somerville, O. Hicks and Howard and 
Bullough. 8,496., April 1460. s 

Tramway VEHICLES. A. James and F. Bryan. 8,550. April 18th. 


EwERGov Meters, E. A. Carolan. (General Electric Co., U.S.A) 8,0. 
April 16th. 


ELECTROPLATING. P. Hubert. 8,679 April 1¢th. 


WinELESS TELEkoRAPHY. W. Н. Wheatley. (E. C. Lewis and C. Armitage.) 
8,7. April 17th. : 


Hane-cvnLING APPLIANCES. M. Shepherd. 8,971. April 3136. 
TevecRapas. 8. G. Brown.’ 9,291. April 28rd. 

GaLvanic BATTERIES, J. von der Poppenburg. 9f80. April 95th. 
WIRELESS TRANSMISSION OF ENERGY. A. Artom. 9,408 April 95th. 


ELECTROPLATING. В. J. Round and A. Round (trading as Round & Зов), 
9,581. April 23th. 


Bwitcues. W. W. Lackie, W. T. Calderwood and W. Н. D. MacEwen. 9595, 
Apt il 28th. 


Swrrcuxs. Н. W. Harris. 9,152. April 23th. 

Arc Laurs. Н. Edmonds, W. Seymanns and W. Keim. 9,71¢. April 39th. 

Lamps: INCANDESCENT ELECTRIC. A. W. Hill and Sir H. Maxim Electrical and 
Engineering Co. 9,821. April LOth. 

TELEPHONE SysrkMs. B. Brander. 9,951. May 2nd. 

SrARK IN PREVENTING. V. A. Fynn. 9,990. May and. 


. Argo Lamps. H. J. Norballe and T. G. Foulkes. 9,998.. Mayyind. 


CLocks, ELEC TI. P. M. Justice. (J. 8. Morse.) 10,071. May 4th. 


Switcurs. E. N. Bray, F. R. Markham, F. E. Reiss & Bray, Markham & Reiss. 
10,407. May 5th. i 


SWITCHES AND CUT-OUTS, J. Booker. 10,218. May {th. 
TxLETIIoxE Systems. Н. H. Lake. (A. K. And.iano, U.S A) 10,286. May 5th. 


Casts. G. О. M. Hardingham. (Felten & Guilicaume, Carlswerke, Aktien 
Gesellschaft, Germany.) 10,299. May 6th. 


Switches AND CuT-ouTs. B. Thomas and E. Thomas. 10,842. May 7th. 
INCANDESCENT Exectkic Lamps. Evered & Co. and B. Evered. 10,995. 
May "ih. 


SwrrcHks. H. Oppenheimer. (Aketin Gesellschaft, Mix & Genest.) 10,54, 
May 9th. 


BwircHEs. G. W. Mascord. 10,652, May 13th. 

Слвікв. 8. G. Brown. 10,667. May llth. d 
Morons. R. Zeigenberg. 10,698. May 11th. _ 
Мклвсн:хо ELECTRICITY, R. Ziegenberg. 10,697. May llth. 
Gatvanic BarrRniks. W. Heym. 10,728. Мау lith. : 


Miners’ ELECTRIC Lamps. E. Edwards. (O. Mallet and A, Parent.) 10,81. 


May 12th. 
GaLvaNic Batteries. R. Callandri. 11,145. May 16th. 
Morons, L. Schüller and Ferranti, Lid. 11,299. May 18th. 
Switcnes. G. Мату. 11,525. May 20th. - 
TELEGRAPHS. J. Timm. 11,615. May20th. _ 
RairLwavs, Eveerric. W. F. Вмітн. 11,585. May 21st. 


Lamps, ELECTRIC, E. А, Carolan. (General Electric Go., U.S. A.) 11,007 
May 21st. 


1904. 

“Chusten's " For INcanpesceyt ELECTRIC Lamps. J. H. Date. 6,878. 
March 22nd. A : 

ELECTRICAL IGNITION APPARATUS. A. Eckstein and Н. J. Coates. 6,278. 
March 22ud. 

ELECTRODES ror Arc Licuts, F. J. Gerard and L. Fiedler. 6,972. March 22nd. 

Propucrion оғ METAL OF THE ALKALI GRouP BY -Exacrrotyem. B. A. 
Asbcroft. 7,056. March 23rd. | 

ELkcTrRo-DrrosiTiNG Apparatus, The Leeds Copper Works, Ltd., and J. C. 
Job:in. 7,061. March 28rd. , 

Maoneto-Evectric MacuHines. F. R. Simms. 7,17. March 25th. 

ELECTRICAL 8wircHES. V. Bornand. 7,267. March 26th. _ | 

ADMINISTERING ELECTRIC Liont Barus. G. E. Gaiffe. 7,804. March 26th. 

ELEcTROLIERS, GAS AND OIL PENDANTS AND THE LIKE. E. W. Sanders. 1,697. 
March 31st. 

Bayonet JOINT FOR ELECTRIC LAMPS AND OTHER ARTICLES, L. Barlow. 8,199, 
April 9th. 

Ec FURNACE FOR CONVERTING P,.o-IRom into Вткке, G. Gin. (Date 
claimed for patent under Patents Act, 1901, June 4th, 1903, being date of 
application in Belgium.) 8,216. April 9th. 

TELEPHONES FOR Use IN DicrATINO. CORRESPONDENCE, FOR EXCHANGE CALL- 
Коом, ron PERSONAL USE, AND FoR OTHER Like Uses. S. J. Port. 8,262. 
April 11th. 

Srark PCS. Е. van Morse. 8,889. Apri! lith. 

STORAGE BATTERIES OR ACCUMULATORS. W. Fairweather. (Vesta Storage Battery 
Co., П.В.) 8,965. April 12th. 


А Pnixrixd TELEGRAPH Receivers. F. J. Swift. 8,540. April 1&h. 


MMUTATOKS FOR DvNAMO-ELECTRIC MACHINES. F. W. Young. (Date c:aimed 
sci ent ui k: Patents, Act, 1901, May 22nd, 1908, being date of applica- 
tion in United States.) 8,6008. April lith. 

TRANSMISBION OF ELECTRICAL IMPULSES, J. S. Richmond. 8,612, April 1/th. 

Printing TELEGRAPH RECEIVERS, J. D. White. 8,657. April 15th. 

El. CTI Switches. H. J. Gore. 8,714. April 16th. 

Evectnic Circuit Cut-Ovuts on Switcnes, W. P. Thompson. (С. Johpston and 
C. Johnston, U.S.) 8, 7.5. April 15th. 

TRoLLEY PuLLEYs Or ELECTRIC TRANACARS. G. A. Binns. 8,746. April 16th. | 

INCANDESCENT ELECTRIC Lamy Firtines. S. Loti and R. La ako. 8,819. April 
16th. 

SarkTY APPLIANCES FOR ELkcTRIC Circuits. — Biemens Bros. & Co., Lid. 
(Siemens & Halske Aktiepngesellschaft, Germany.) . 8,826. April 16th. 

ARRANGEMENT OF ELECTRICALLY-DRIVEN FLUID CoMPRESSING Pumps, AND PRES- 
SURE CONTROLLED ELECTRIC SWITCHES THEREFOR. B. Hyde. 8,908. April 
18th. 

Link SELECTORS OF INTERCOMMUNICATION TELEPHONE APPARATUS. Е. Walloct. 
“912. April 18th. (Date c aimed for patent under Paten.s Act, 1901, 8ep- 
tember 25th, 1903, being date of application in Germany.) 

SrcrioN INsvLATORS FOR OVERHEAD TroLLEY WRA. Siemens Bros. & CC. 
Ltd., J. F. Simpson and Н. C. Wheat. 8,965. April 19th. 

TELEPHONE Systems. T. W. Gleeson and R. Hamilton. (Date claimed a 
patent under Patents Act 1901, May lot, 1908, beiug date of app.ication 
United Sates) 8,992. April 19th. GE : ates 

PROTECTING тнк Live PARTS or ELECTRIC SWITCHES OR THE LIKE. W. McDevitt, 
8,9399. April 19th. : 
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THE VALUE OF CONSULAR REPORTS. 


IN another part of our present issue we print a brief synopsis 
(with comments) of a supplementary Diplomatic and Con- 
sular Report on German Trade (No. Cd. 2,236 —181). A 
reference thereto will show the encyclopedic demands 
made upon the reporter. Mach could b: compiled by any 
intelligent foreiga office clerk, but reviews of the operations 
of such diverse matters ав the coal and iron industries (our 
eye was caught by the expression ** Thomas iron," a technical 
expression unused іа England), the engineering trade as a 
whole in its several branches, the chemical and textile indus- 
tries, to be of any real value, need to be compiled by men for 
whom there is no excuse if they © miscall technicalities.” 
Oar Diplomatic and Consular Reports lack in value to the 
manufacturer, because their compilers, very often excellent 
men of business, lack a kuowledge of what Mr. Swinburne 
would term both the “ raw and “ applied science sides of 
industrial operations. These reporte, too, often suffer, by 
reason of their being prepared by men unacquainted with the 
technicalities of the language of a country in which they have 
not been born or educated. Of course, technical terms are 
difficult to translate, and literal renderings are apt to be 
curious in the extreme. The question arises as to whether, if 
Consular Reports are worth doing at all, they should not 
be so prepared as to have a definite value, to which end they 
should b» prepared by men having a wide technical and 
scientific experience. A reference to the Foreiga Office List 
for 1904 shows that the British Ambassador at Berlin has 
for one of his diplomatic staff a commercial attaché receiving 
a salary of £800 per annum. This gentleman has to act as 
commercial attaché, not only for Germany, bat for Denmark, 
Holland and Sweden. The industrial requirements of the 
British Empire surely deserve a better intelligence depart- 
ment than this. It would not be one bit too much to place 
at Berlin several commercial attaché, say, two men specially 
acquainted with the textile trade (cotton and woollen), a 
couple of metallurgists, a mechanical engineer and an elec- 
trical engineer. Given men with keen insight, shrewd judge- 
ment, ready pens; men, above all, with 10 or more years’ 
acquaintance with the subject upon which they write, the 
reports which they could provide would be of incalculable 
value to the United Kingdom in helping to maintain its 
commercial supremacy. A general who depended wholly on 
the reports of а number of nursemaids for information as to 
an enemy's movements, supplies or equipment would 
psy а heavy reckoning during the course of a 
campaign. Recent disasters to а European power 
in the Far Et are in a large degree attributable to 
igaorance of the ingenuity, resources and movements of an 
agile, intelligent foe. With such an example at hand, we 
are surely justified in pleading that diplomatic and consular 
reports should have a real value, to which end they must be 
prepared by men of special training and technical knowledge. 
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To depend on casually selected consuls (often of foreign 
extraction), or on the successful candidate of an examination 
(the entrants to which are carefully crammed or the titled 
possessors of adequate political interest but no other 
qualification) for information in the movements and pro- 
ceedings of the industrial warfare of the world, brings us 
perilously near to the nursemaid equivalent as a source of 
military information. 


- 


| MEcHANICAL considerations, which 

Gas Engine only seem explicable on the ground that 

; Working, the parts of an engine suffer more or 
less extension or compression under stress, all seem to point to 
the inadvisability of employing an abruptly explosive charge 
in a gas engine. The trouble with an explosive 
charge is that the increase of pressure due to the 
evolution of heat is so sudden that the parts acted upon 
yield suddenly to the stress, and have an equal recoil. In 

the Diesel engine, though the pressures are much above tho e 
of the ordinary types of combustion engines, there is no 

such effect observable. The engine is perfectly silent. An 
examination of the indicator diagram from a Diesel engine 

is sufficient: to afford all the explanation necessary. In the 
first place, the piston during one stroke compresses the air 
imprisoned behind it to about 500 lb. pressure. This 
pressure is attained gradually, and the small compression or 
other deformation of the working parts of the engine takes 
place slowly; the whole period of one stroke is available. 

Secondly, the pressure thus attained behind the piston is 
not increased except occasionally; it is maintained by 
injecting the fuel over so long a period that the evolution 
of heat is only just sufficient to compensate for the 
increase of volume of the space behind the moving piston, 
the disappearance of heat in the performance of work and 
the loss of heat by radiation. The relief of stress in the 
parts of the engine then proceeds gradually as the charge 
expands, There is no sudden accession of pressure, there- 
fore no sudden deformation of the parts and no noise. 

It has been the practice of most gas engineers to aim at 
obtaining gas of rapid burning or explosive type, containing 
a good deal of hydrogen. A recent experience with a gas 
producer into which an accidental leakage of water took place, 
serves to illustrate the effect of this. The leakage of water 
produced a more powerful water gas, and the engine became 
noisy, beginning to crack and bang, as described by ** Mag- 
neto " in our “ Correspondence" columns (June 9th, p. 932.) 
As soon as the fault was remedied and the gas returned to 
it8 normal quality, quiet working was restored. 

There is no reason why gas engines should be noisy, 
and they are not noisy when worked with blast furnace 
gas and arranged for prolonged burning, so that no sudden 
accession of pressure takes place. Such an engine can not 
only bear a higher compression, from which any further rite 
of pressure must start, but it can be worked so that such 
further rise is gradual; and though, perhaps, it is theoretically 
а fault in a heat engine to supply heat below the top tempera- 
ture, practical considerations connected with the cold water 
jacket greatly diminish, if they do not entirely obviate, any 
loss consequent on this nominally incorrect, but really good 
practice. 


THe Worcester Chamber of Com- 
merce Committee on Oanals, has 
promulgated a scheme for Ње 
creation of a South-West Midland Waterways Trust, 
which it is proposed shal] buy up all the inland water- 


Canal 
Resuscitation. 


ways in the Severn district, including -the Kennet 
and Avon, the Worcester and Staffordshire, the Birming- 
ham Canal Navigation, and a number of other naviga- 
tions, aggregating in all 5763 miles. 

These proprietary interests are to be vested in a trust 
called the-Severn District Canal Trust, the value of the 
intereats being based on 25 years’ purchase of the average 
profits for the past 25 years, and the purchase is to be in 
trust stock, not in cash. The trust is to be managed by a 
board representing the vendors, the counties, county 
boroughs and Chambers of Commerce of the Severn district, 
the board to have full control to repair, improve, maintain, 
fix tolls, &c., also to work the waterways or organise boat 
services, A Government guarantee of dividends is proposed. 
This may cause opposition; but, as the Standard says, 
it were well to make a start in a homogeneous district 
like the Severn, and not to commit the Government 
to a scheme for the whole country. In all probability, the 
success of the first venture would stimulate private effort. It 
must never be forgotten that the present derelict condition 
of our canals is not due to natural causes; it was due to panic 
on the part of the shareholders, and to a deliberate policy 
on the part of the railways which, getting hold gradually 
of the nerve centres of the canal system, found themselves 
able in time to produce complete paralysis of every limb. 
We have already pointed out that in Belgium, Germany and 
France the canals are carefully preserved, and in Germany 
and Belgium are beiog widely extended. The steam engine 
builders of Ghent can sling their engines directly into ships 
and put them ashore in London at far less cost than pro- 
bably any English engine builder: yet Ghent is an inland 
town. 

Railway hostility will, we need hardly say, continue. 
This was evidenced only a few-weeks ago by the opposition of 
three great railway companies to the Canals Bill. The 
promoters of this Bill did not comply with standing 
orders, and the Committee reported against the orders 
being dispensed with. 


Our contemporary, Engineering 
а. at illustrates some of the boilers at the 
the Liege — Liege Exhibition. One of these is a 
Exhibition. is * 


Lancashire boiler, the illustration of 
which shows that the Belgians are by no means in the front 
rank with these boilers. 

In the first place, the boiler is seated after the fashion of 
the year 1855. There are no seating blocks, but the boiler 
rests simply on the two side walls of the bottom flue, which 
are chamfered off to a breadth in contact with the boiler 
shell «f apparently 10 or 12 in., a practice condemned long 
ago by the Boiler Insurance Companies, The side flues are 
level on the bottom with the line of contact of the bricks 
and boiler shell, instead of being several inches lower. The 
front cross wall, thongh it appears to be suitably recessed 
for the blow-out block and pipe, is apparently about a brick 
and a half or two bricks thick (probably two Flemish bricks). 
The whole boiler, in fact, is widely in contact with solid 
brickwork in the most disapproved style. 

The furnaces are corrugated, but the remainder of the 
internal tubes are merely lap-joint«d, and innocent of any 
flanged seam, while the further error of putting in no fewer 
than 10 water-pipesin each flue tube has been committed. An 
obsolete dome is attached, but the ends of the boiler are 
dished on the resuscitated principle of having no gusset 
stays. 

An exhibition boiler may be supposed to be the best that 
can be produced, and on these grounds we should say that 
there is room for much improvement in Belgien boiler 
practice. A further error in the setting is that the course 
of the hot gases is down the side flues before, instead of after, 
passing through the bottom flue. 
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CAR WHEELS. 


By ROBERT N. TWEEDY. 


How many are the articles which have been written on this 
subject during the last five years ? That is a problem which 
will remain unanswered by the combined breakfast-table 
forcea. But how, many articles worth reading have been 
written ? How many that have transmitted the pure light 
of unbiassed reason and digested practical experience to the 
weary seeker after truth and reduced costs? That, alas, is a 
problem which requires for its solution no more than the 
primal knowledge of enumeration to which the youngest 
member of any breakfast table has attained. | 

The article on this subject appearing in the Street Ёай- 
way Journal for March may be included, fairly enough, 
within the latter total, for it is evident that the figures which 
form its framework are derived from facts, and are not 
dressed up to appear before a Parliamentary Committee or 
Royal Commission. It should be of value to all who desire 
to solve the wheel problem for their own particular set of 
conditions, for the diagrams which illustrate the writer’s 
conclusions, are within the comprehension of all. 

Given the cost of a new wheel, and its value as scrap at 
any mileage, the latter involving a knowledge of the loss of 
weight per unit of wear ; a curve oan be constructed for any 
consignment of wheels, or for any number of consignments, 
во long as the buying and selling values remain the same, 
which will show at a glance the cost of any wheel. For 
instance, if a wheel is flatted to destruction so far as further 
use is concerned, the gravity of the offence of the driver who 
put on the flats can be stated exactly when the mileage has 
been tun out. Again, if a wheel breaks, or the flan 
chip, the amount which ought to be debited to the maker, if 
contracts were let on such advantageous terms, can be found 
with equal readiness. 

Assuming that a steel-tired wheel can live indefinitely, a 
time is reached when the accumulated cost of a succession of 
cast-iron wheels becomes equal to the accumulated cost of a 
steel - tired wheel, because the successive incremente, as each 
cast-irom wheel dies and a new one is put into work, are 
greater than the increments of cost due to the periodical 
turnings of the steel wheel, and, according to the author, 
this point of junction occurs at about 100,500 miles. After 
that point is reached, the cost of the cast-iron wheel passes 
the cost of the steel-tired wheel, and thereafter every mile 
ron by the latter is nearly clear gain. 

Of course, the crossing point is reached во much earlier, 
the shorter the average life of the cast-iron wheel or the 
longer the average mileage run by the tired wheel between 
turnings ; but it follows, also, that a tired wheel is relatively 
very expensive if it has to be scrapped for any reason during 
its early life. 

For instance, if it were necessary to scrap the steel wheel 
at 85,000 miles, the number assumed by the author as the 
average life of a cast-iron wheel, the comparative loss on 
the former would be :—(87s. prime cost and labour — 218. 
scrap value) — (318. cost of cast-iron — 11s, 6d. scrap value) 
= 668. — 19s. 6d. = 468. 6d. 

Similarly at 70,000 miles, the comparative loss would 
be 728, 6d. — 418. 6d. = 31s. against the steel-tired 
wheel, but at 140,000 miles the balance would have 
turned in favour of the steel wheel, and the cost would be 
85°48. — 798. = 6°4в., and thereafter the saving would con- 
tinue to increase. . 

The whole point is, that the net cost of changing one 

wheel in а succeseion of cast-iron wheels is about 22s., while 
the cost of turning down a tire, which is assumed to be the 
only work requiring to be done on a steel wheel, except at 
ita birth and death, is but 6s. 
. Although the figures of cost are derived from American 
practice, and apply to 33-in. wheels weighing 450 Ib., we 
may take them safely as supplying a true comparison, and 
can use them for our own purposes in England. 

_ So far as our experience goes, it tells ns that the expecta- 
tion of life of a tired-wheel at birth is not 100,000 miles, 
bat, we must add as usual, that the expectation varies widely 
all over the country, whether steel or iron wheels are used, 
and every system must seek a law for iteelf. 


und 


We maintain, however, that as a general proposition, it 
will be cheaper to run cast-iron than tired wheels at the 
initial costa given above: but, anything which tends to 
reduce the first cost of the steel wheel, tends at the same 
time to modify that conclusion; and, while there is little or 
no room for reduction in the first cost of a good cast-iron 
wheel, there is a big opening for it in the other make. 

We notice a regrettable tendency to cut down the selling 
price of the cast-iron wheel to meet competition ; regrettable 
not only from the makers’ point of view, but also, and 
chiefly, from that of the user, because the price has been cut 
so fine already that quality must be sacrificed if farther 
reductions are to be made. The result of such a policy is 
obvious and inevitable. The trade will go, not from one 
maker of cast-iron wheels to another, but from the makers 
of cast-iron wheels to the makers of tired wheels. No one 
will hesitate to adopt tired wheela, when the cost per mile is 
demonstrably equal to that for cast-iron wheels, for they 
have undeniable advantages; and it is only by maintaining 
or improving the average life of the cast-iron wheel that it 
can hold its own. While the makers of steel wheels must 
endeavour to cut down the prime cost, which is so much 
greater than the cost of the cast-iron wheel, the makers of 
the latter cannot hope to strengthen their position mate- 
rially by knocking off 5 per cent. or 10 per cent. of the 
selling price at the expense of mileage, for the reduction is 
insignificant compared to a corresponding reduction in the 
cost of their rival’s article; rather should they make every 
effort to improve the quality and treatment of the material 
with a view to raising the average life. 

On buyers we would urge again the advantage of pur- 
chasing so many Wheel miles in preference to the general 
method of paying so much a pound. This advice applies 
more particularly to users of cast-iron wheels, on account of 
the relative value of new and old wheels. The real cost 
per lb. of a new wheel ів not the prime cost divided by the 
total weight in pounds, but the prime cost divided by the 
weight of metal worn off at the end of its life—a very 
different figure, 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


Tue New Comwenoit TREATIES, 


Tum annual conference of the Association for the Protection of the 
Common Economic Interests of German Electrical Engineering 
(Verein sur Wahrung gemeinsamer Wirtechafteinteremen der 
Deutschen Elektrotechnik), was held recently in Berlin under the 
presidency of Herr Haeffner, of Frankfort-on-Maine. Among the 
questions discussed the most important was that relating to the 
probable effecta upon German trade of the new commercial treaties, 
upon which subject an exhaustive report was presented and a 
lengthy resolution eventually adopted. 

The resolution, in the first place, expressed thanks for the interest 
manifested by the Imperial aud Btate authorities iu the conclusion 
of new treaties, and especially greeted the success attained in rela- 
tion to Switzerland, Italy, Servia and Roumania, which treaties 
would presumably render it possible for the German export trade 
to be maintained on the whole, with the exeeption of cable exports 
to Switzerland. On the other hand, the Association strongly com- 
plained of the considerable increase in the Customs duties of 
Austria-Hungary, and of the directly prohibitive character of the 
moet important duties in Ruesia, in which market the sale of 
German dynamoe, motors and cables would be completely out of the 
question in the future, so that the German exports would experience 
a reduction to the extent of one-third of the total quantity; whilst 
the non-fixing of the duties on electrical manufactures in Belgium 
led to the fear of a future increase in these duties. The resolution 
proceeded to urge that the Imperial aud State authorities should take 
all possible means in the agreements yet to be concluded to secure а 
readjustment of the position, and that in this connection there should 
constantly be kept in mind the fact tbat, in recent years competitive 

саше have been established in various countries, partly with 
the direct co-operation of large German companies, which under- 
takings mostly manufacture under considerably more favourable 
conditions then the members of the Association, and have either 
rendered competition on tbe part of the latter impossible or threaten 
soon to do so. 

As far as the treaties themselves are concerned, it would seem 
from the terms of the resolution tbat the Association desires an 
alteration in regard to the Austrian, Russian and Belgian agree- 
ments before these are finally ratified by Germany. The reference 
to works founded in other countries. with tbe aid of German firms 
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-clearly shows that the principal Teutonie companies do not belong 
to the Association, as these are the identical concerns which heve 
established manufacturing works as nominally independent enter- 
prises in Austria and Russia, as, for instance, the Berlin Allgemeine 
Oo., the Siemens & Halske Oo. the Schuckert Co., the Lahmeyer 
Co. and tbe Helios Co. ; and where amalgamations have taken place 
of parent works іа Germany. similar fusions have proceeded both 
in Austria and Russia. In these circumstances it would appear that 
little prospect exists of any revision beiog proposed in the new 
commercial treaties, even if the contracting parties other than 
Germany were willing to consider the question of modification. ' 
The Paris Société Industrielle d'Energie Electrique, which was 
formed a few years ago with the co-operation of several German 
electricity companies of the investment order, has now found that 
the latter are not prepared to speculate to the same extent as ín 
former years. It is said that the German companies originally 
agreed to provide one-half of the capital required at any time by 
the branch companies formed by the Paris company in question, 
bat it appears that they have refused more or lese to subscribe for 
the additional capital needed by the Warsaw Blectricity Oo. Asa 
ernsequence the Société Industrielle has been compelled to apply to 


French investors to a larger extent than was contemplated, an 


event which is reported to have aroused painful surpriee in Paris. 

The Vienna law proceedings surrounding the Ioternational Glow 
Lamp Syndicate have now reached a farther stage which confirms 
the decision of the court of first iastauce. It will bs remembered 
that the Vienna firm of Watt alleged that the Siemens & Halske Oo. 
and the Allgemeine Co. had concluded a secret agreement as 
members of the glow lamp syndicate, which agreement, the firm 
contended, was contrary to the regulations of the syndicate. Oa 
these grounds the firm sought a declaration that the agreement 
аһоп'А be aonulled во as to cause the dissolution of the syndicate. 
The Vienna Oberlandes Gericht as the court of second instance has 
digmissed the action with costs, thus affirming the decision of the 
Jower courte. It is a mystery why the frm of Watt, asa rival 
maker of glow lamps, brought the action in the Austrian law courts, 
when the glow lamp syndicate is a company domiciled in Berlin, 
unless it was thought that more success would attend legal pro- 
ceediags in Vienna than in the German law courts. 


GzaxAN Wonrgs. 


The shareholders in the Felten & Guilleaume Oo., of Mulheim, 
have approved the accounts submitted for the past year and 
sanctioned an increase in the share capital from £1,800,000 to 
£2,750,000. As far as the ar vounts are concerned, these show net 
profits amounting to £191,688, and a dividend has been declared at 
the rate of 8 per cent., as compared with 5 per cent. in 1903. The 
increase in the share capital is intended for the absorption of the 
manufacturing business of tbe Lahmeyer Electricity Co., whose 
shareholders have also agreed to the transfer as from the beginning 
of a a of this year, and also for the provision of additional 
working capital. In exchange for the Lahmeyer business, sites, 
buildings, machinery, stocks and debts owing, which are valued at 
£1,138,000, the Felten & Guilleanme Co. is to issue £750,000 in new 
shares, which, including the premium and interest, will represent a 
payment of £834,500 for the manufactaring property. The balance 
of £200,000 of the total additional eapital of £950,000 is to be 
offered in equal halves to the shareholders in both companies. 
Thus the Lahmeyer Co., while retaining ite financial interest in 
various electrical andertekings, has ceased to be a manufacturing 
concern, but bas become a large shareholder in the Mulheim Oo., 


whose title has been changed to that of the United Felten and 


Guilleaume-Lahmeyer Works Co. The reason for the amalgamation 
lies in the fact that in view of other fusions in recent years, the 
Malbeim Oo. found it necessary either to erect dynamo works on its 
own account or associate itself with an existing firm in this branch, 
while the Lahmeyer Co. was confronted with a similar problem in 
regard to the establishment either of a cable factory or of 
becoming connected with one already in operation. Negotiations 
were opened between the two companies, with the result 
already outlined. The amalgamation has already been extended 
by the institution of intimata relations between the new company 
and the Land and Bea Cable Works Oo., of Cologne-Nippes, the 
board of direotors of which has been reorganised by the election to 
it of several members of the Felten & Guilleaume Oo., which has 
apparently acquired a large portion of tbe shares in the Cologne 
Co. It is aleo stated that the latter bas taken over from a Hanover 
firm : business for the manufacture of electrical measuring instru- 
mentes. , 

The directors of the Hartmann & Braun Oo., of Frankfort-on- 
Maine, in the course of their for 1904, state that the 
favourable development which took place in tbe electrical industry 
in the second half of 1903 proved of advantage to the company, 
although the competition of numerous small works depressed prices. 
A lament is expressed at the lack of skilled mechanics for tine or 
delieate mechaniem, and in order to overcome the difficalty the 
company has established an instruction shop in connection with ite 
experimental workshops. A new building bas been erected as an 
extension of the alternating current laboratory, while & second has 
been commenced for the reception of the department devoted to 
installation materials. The accounts indicate net profits of 
£19,157 as compared with £15,611 in 1903, and s dividend has been 
declared at the rate of 9 per cent. as against 8 per cent. in the 
previous year on a share capital of £85,000. 

The report of the Norddeutsche Seekabelwerke, of Oologne, 
states tbat in the first three months of. 1904 the company was fully 
engaged on the production of the second section—that between the 
Asores and New York—of the duplicate German. Atlantic cable. 
Apart from smaller orders, the company later on commenced the 
mannfscture for the German-Netherlands TelegrapbjiQo. of the 


cables to form the lines Menado-Jap-Guam aud Shenghai-Jap. 
The rapidity with which the cable had to be completed rendered it 
necessary to make various extensions at the factory, and these, 
together with the improvements made in the cable steamers, kept 
the workebops employed throughout the year. An order has been 
received from the Netherlande-Indian Government for a cable 
between Balipapan ou the island of Borneo and Macassar on the 
Celebes islande. The company has sold the cable steamer Von 
Podbielski to the Dutch Government, whith has stationed the 
vaesel as а repairing steamer in the Datoh Indies, and a substitute 
of larger dimensions and power has been ordered from the Schichan 
ebipbuildiag yard at Dantsie. The accounts for 1904, after writing 
off £53,947 for depreciation as compared with £40,115 in the pre- 
vious year, sho yv net profits amounting to £90,156, as against 
£20,233 in 1903. It is proposed to pay a dividend at the rate ot 
8 per oant., this comparing with no distribution whatever ^ yesr ago. 

The recent general meeting of the Land und Seekabelwerke, of 
Cologne-Nippes, approvet the proposal to pay a dividend at tbe 
rate of 6 per cent. for 1904, on the share capital of £262,500, as 
compared with 5 per cent. in the previous year. The directors’ 
report stated tbat iu the later months of the year increases took 
place in tbe prices of copper, lead aud rubber, but it has hitherto 
been impossible to advance the prioes of manufactures so as to 
afford compensation. A complaint ig made regarding the lack of 
attention paid to the regulations issued by the Aesociation of 
German Electrical Engineers for tbe production of insulated wires, 
and in support of the statement, it ie alleged that a large amount 
of inferior material is still being worked up. The Russian cable 
factory in Bt. Petersburg, in which the company is financially 
interested, was almost entirely destroyed by fire last July. The 
factory was fally insured, and the re-establishment of the works 
has been commenced. The net profits of the company amounted to 
£91,844, as compared with £16,405 in 1903, and the distribution to 
the shareholders is as alresdy mentioned. The present year has 
been entered upon with a number of orders on the books. 


Евинон AND Отниң COMPANIES. 


The accounts of the Comprgaie Continentale Edisw for 1904 
show gross profits of £158,617 as compared with £143/523 in the 
previous year. After appropriating t^e sum of £90,800 for the 
purpose of depreciation as against £80,700 in 1903, the directors 
propose to pay a dividend at the rate of £1 138. per share on the 
ordinary capital, and 8s. per share on the founder abares. 

The Société Générale Belge d'Entreprises Electriques, which is a 
Belgian investment company interested in líghting and traction 
undertakings both in Belgium and other countries, hes issued its 
report for the past year. On an ordinary share cxpital of £240,000 
the net profite earned in 1904 am »unted to £17,800, and a dividend 
has been declared at the rate of 6 per cent. on the ordinary shares 
as compared with 4 per cent. in 1903, while the holders of the 
1,200 founder shares will receive 10s. per share. Among the 
investments included in the company’s portfolio are shares in the 
Anglo-Argentine Tramways Oo., while 2,000 shares held in another 
P company are entered as being of the total value 
of 38. 6d. | : 

The report for 1904 of the Aluminium Industry Co., of Nenu- 
hausen, states that all departments were well employed, and the 
subsidiary branches contributed materially towards the favourable 
working resulte. Asin previous years, the report again gives very 
little information. the reticence being apparently dictated by the 
desire not to make public anything likely to be of value to com- 
petitors of this exceedingly prosperous undertaking. The accounts 
show profits amounting to £129,940, as compared with 
£102,644 in 1003, and after writing off £49,358 for depreciation as 
against £32,276, the net profits allow of the payment of a dividend 
at the rate of 18 per cent. оп a paid-up canital of £330,000. 
Thie rate compares with 16 per cent. in 1993, 15 per cent. in 1903, 
18 per cent. in 1901, and 124 per cent. in 1900. The directors sate 
that the Héroult patents for the electrical prodaction of steel were 
sold to a new company in January of the present year, and the Swis 
company is largely interested in the enterprise. The prospects of 
the Nechausen Co. for the current year are described as entirely 
satisfactory. 

Among other Swiss companies may be mentioned the Basle Co. 
for Electrical Industry, which belongs to tbe Siemens & Halste 
group, and proposes to pay a dividend at the rate of 5 per cent for 
1904, as compared with 3 per cent. in the p ing year. The 
Motor Oo. for Applied Electricity, of Baden, which is associated with 
Brown, Boveri & Co., intends to distribute 5 per cent. as against 


4 per cent. in 1908; the Rheinfelden Power Transmission Оо. he 


declared a dividend of 64 per cent. as contrasted with 6 per cent. ; 
and the Franco-Swiss Electrical Industry Co. proposes to pay for 
the past six months a dividend at the rate of 2 per cent. per 
annual. | 

The A.E.G.-Thomeon-Houston Oo., of Milan, which is an amal- 
gemation of the Italian undertakings of the Berlin Allgemeine Oo. 
and of the Tbomson-Houston de la Méditerranée, has issued its 
first abnual report, which -hows that, out of the total share capita! 
of £940,000, the sum of £180,000 is considered as paid as to £60,000 
in cash and the remainder in patents, rights, &. In the first of the 
company’s two departmente—electric railways and lighting and 
power installations—it wae not possible to bring to a conclusion any 
of the negotiations for the introduction of electrical working on the 
railways, and the actual work was therefore restricted to the second 
part of the programme. The net profits realised were insignificen', 
and they had been carried forward to the next account, The directors 
express the hope that the result for the present year will, at 
events, not bs behind those for 1904, especially if any of the eloc 
tric railway plans are brought to a successful issue. 

The tarnover of the Russian Wlecteotechnical, Works (шем 
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and Halske) Oo. reached a total of £650,000 in 1904, as contrasted 
with £530,000 in the preceding year. After meeting working 
expenses, interest charges and taxes, the accounts exhibit net profits 
amounting to £43,227, as compsred with a deficiency of £16,341 
incurred in the twn preceding years. It has been decided to devote 
the surplus fof 1904 to the extinction of tbe deficit, and to the 
purpose of reserve and depreciation funds, with a balance of 
£4,856 to be carried forward. The directors state that it would be 
extraordinarily difficult to judge the prospects for the current year. 
although the first few months have resulted in the reception of 
е! the equivalent of those booked in the corresponding period 


EDDY CURRENT LOSSES IN SOLID 
POLE-PIECES.* - 


Тнк iron losses in dynamo machinery bave always proved difficult 
of estimation with any accuracy, and empirical rulea based more or 
less exclusively on experimental results have usually had to be 
resorted to. There are numerous reasons for the unsatisfactory 
checking of the experimental with the theoretical losses; the 
machining of the core surface and the presence of heavy iron 
supporting plates, &c. naturally add to the losees, to an extent 
which it is hardly possible to allow for by calculation. Then the 
method of producing the magnetic reversals in dynamo machinery, 
$.e., by the revolution of the core instead of by alternating magneti- 
sation as in a transformer, as well as the want of vujformity in the 
flux distribution, both tend to increase the losses. Finally, the losses 
in the pole-faces, which are not taken into direct account at all by 
the ordinary theory, lead to further additional losses, and the 
latter the writer considers the chief cause of the large discrepancy 
between calculation and experiment. These pole-face losses are 
governed by quite different laws from those which hold for the 
armature core, so that they must be separately calculated, and 
cannot be satisfactorily allowed for by simply maltiplying the calou- 
lated core loss by a constant. | 

The high periodicite of the flux variations produced by the teeth 
—vis., from 500 to 2,000 periods per second in ordinary machines— 
suggested the attempt to calculate the losses in question by av appli- 
cation of Maxwell’s theory of electrical vibrations. Although this 
theory was primarily intended to deal with the oxtremely high 
frequencies met with in convection with Leyden jar discharges and 
the like, there is nothing to prevent its application to lower fre- 
quencies. According to this theory, electro-magnetic waves do not 
pase tbrouvh metalr, bat are more or less reflected back, owing to the 
fact that the waves penetrating the surface layers set up opposing 
currents ia these, which produce an oppositely directed magnetic 
field. At greater depthe in the metal. therefore, the original waves 
become extinguished, bat the currents set up propagate their reversed 
waves, which appear ae reflections of the oviginal waves. These 
reflected waves are, however, somewhat weaker than the original 
ones, since the whole of the energy given to the induced currents 
is not recoverable, some being dissipated as heat. The ratio of the 
reflected waves to the original waves is, in fact, a measure of the 
eddy current losses in the metal. | 

If the action at the pole-face of a dynamo with slotted armature 
is considered, it will be seen that, by the passage of the slots and 
teeth, every element of the ole-piece surface, besides carrying a 
definite steady flax, is also subjected toa superposed periodically vary- 
ing flax. Thie periodic flux is nothing more or less than an electro- 
magnetic wave, and the gradual extinction of this wave, as it 
penetrates within the surface, proceeds in accordance with Max- 
well’s theory. 

In the present article, the writer shows analytically the method 
5 applying the theory to the case in question on the assump- 

ons : — 
1. That the dielectric constant of metals is negligibly small. 

2. That the flux variations follow a sine law. 

3. That the length of the pole-shoe parallel to the shaft is very 
к= compared with the slot pitch; and he arrives at the simple 
ormule : 


Watts lost in eddy » 
currente per sq. v v t 
centimetre of; = y, Aj 

pole-face area | 


Depth in pole-face 
at whioh the flux 
fluctuations are 
reduced to 1 per 
cent. of their 
value at the sur- 
face of the pole 


where.v = peripberal speed of armature in om. per second. 

tj = Blot pitch in centimetres. 

в = specific resistance (in absolute units per om. cube) of the 
pole-píece material = about 10‘ for wrought-iron or 
steel and about 10° for cast-iron. 

и = the permeability (average) of the pole-piece material. 

B. = amplitude of the flux density wave calculated by the 
ord rules for al armatures (eee Arnold: 
Die Gleichstrowmseschine,” Vol. I., р. 489). 


* Abetract of by R. Ви in F. T. . 
Tippi an article by R Budenberg, ір 4.7.2 for February 


(в)? . 10—', 


= d = 73 №! EP in centimetres, 


At tha p des d, inside the pole-face, the flux fluctuations having 
only туу of the amplitude which the” have at the surface, tha 
energy of the waves is reduced to (4,)*, or one ten-thousandth of 
ita surface value. 

As an examnle of the smallness of the pepnetrating!power of tbe 
waves, & particularjcase is worked out, for which: 


ty = 15 em. . PS 
v = 1,500 om. per second, 
p = 1.000. 
8 = 10t, 


pr СОТО! x 15 
Here 4 = 73 5 = ‘073 cm., or 73 mm. 


If an attempt ie made to reduce the eddy current loss by 
laminating the pole-face, machining of the face should be avoided, 
as it is almost certain tbat this machining will short-circuit the 
laminations more or less, at least up to such a small depth as 79 
mm., and so allow almost the same losses as іп а solid pole-piece. 
The only useful method of lamination ie that in the direction of 
the motion of the armature. The writer recommends that when 
only the pole-pieces are laminated, they should have a radial thick-. 
ness of at lea*t three-quarters of the slot pitch, as otherwise there 
will not be sufficient space fur the flux distribution to become uniform 
before the solid metal is reached. | 

It will be seen from the first equation that the losses increase as 
the 15th power of the speed and not, as in the case of armature eddy 
currents, with the sqoare of the epeed. This may in some measure 
a^count for the peculiar curvature noticeable in many experimental 
iron loss curves. The equation aleo seems to make ће slot pitch of 
only slight importance, but it must be remembered that this slot 
pitch comes into the expression not ouly directly, but also in- 
directly, since it (as well as the depth of working air-gap) greatly 
affects the value of B.. In this way, increasing ti causes a marked 
increase in the losses calculated by the expression. 

The flux density in the air-gap also has a great effect on the losses 
under consideration, not only because the value of B, is proportional 
to it, but aleo because as the flux density increases, the permea- 
bility, u, which oocars in the denominator, falls off rapidly. With 
cast-iron pole-pieoes, especiallv, the permeability may fall to very 
low values, and so, in epite of the increased resistance, в, of cast- 
iron, may lead to heavy losses. 

Losses of the amounts estimated by this method would go a long 
way towards accounting for the differences between the calcuiated 
and actual iron losses met with in practice. 

In conclusinn, the writer investigates the probable limits of accu- 
racy of his equ^*ions, and shows that the only probable sour^e of 
error is the difficulty of accurately determining tbe value« cf the 
resistance, в, and the average permeability, A, especially at machined 
surfaces, where the treatment received by the iron may cause both 
these quantities to reach different values from those obtained; by 
experiments on the material in bulk. 


GERMAN ELECTRICAL ACTIVITY. 


A SUPPLEMENTABY report has just been issued by the Foreign Office 
on German trade during 1904. It is chiefly interesting to elec- 
trical engineers on account of its review of the German electrical 
industries from the internal point of view rather than from the 
external aspect of mere imports and exports. А deserved tribute 
is d to the admirable organisation of the leading firms. 

escing around the Siemens & Halske and A.E.G. undertakings, 
two strong groups monopolise the greater part of the business. 
Evidences are not lacking of a fusion of these interests, as these 
two firms have '' pooled " their wireless telegraph patents, and also 
work conjointly at Valparaiso and Warsaw. Despite protection, 
the favourite panacea of Mr. G. Byng for all industrial ills, prices 
have not been satisfactory, and "several makers of special articles 
complained of loss of business through the competition of the great 
combines.” Oombines seem to be the order of the day, and the use- 
fulness of the interoational glow lamp cartel ie ascribed to the fact 
no works are established within the protected area which do not 
belong to the cartel It is stated that the carbon filament lamp 


‘ encounters considerable competition from the Nernst and osmium 


lamps. Accumulator manufacturing has also fallen into the hands 
of ia headed by the Akkumulatorenfabrik Aktien-Gesell- 
schaft. . 

Cable works and manufacturers of conductors, apparatus and 
accessories, were affected by the prevailing high prices of copper 
and dielectric substances generally. One paragraph requires further 
elucidation. It is stated that trade in the weak current industry 
.. . . Was satisfactory, but here also the rise in the prices of raw 
materials was not accompanied by an adequate advance of the 
prices of manufactured goods.” Readers who are not familiar with 
the peculiar German practice of dividing the electrical industry into 
two great braoches—the “weak” and “strong” current sections 
respectively—may well be puszled when they come across such an 
expression as the one which Mr. Oonesal-General Schwabach has 
translated in this manner. 

Large power distribution companies are now the ^rder of the 
day, and bulk supply is largely undertaken. The B'ühl Works of 
the Berggeiét Oo. supply 66 places within a radius of 10 to 15 miles; 
the Upper Silesian Electric Works supply the whole surrounding 
industrial district, while the Rheinfelden and Neckar Works supply 
respectively 46 and 40 localities Home industries are) being 
developed by the use of tbe electric motor, votably at the Anrath 
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Works, near Crefeld, which turn out and supply 3 to {-н.р, motors 
for driving silk ribbon looms. 

The general increase of electricity as a motive power is stated to 
be progressing at a greater rate than the increase for lighting pur- 
poses. The Berlin generating stations swpplied, according to the 
official with the aggressively British surname, in 1897, 7,994 xw. 
for power purposes, exclusive of electric traction, and 14,601 xw. 
for lighting; in 1904 for motive power, 44,448 xw. ; for lighting, 
36,196. What is precisely meant is decidedly obscwre—perhaps 
thossand kilowatt-hours is meant kilowatts. The figures as 
given may mean a great deal to the Foreign Office pundits who 
edit these reports. To readers of the BipgorRICAL Review their 
meaning might provide material for a guessing competition. The 
writer of the report i$ on surer ground when he states that the 
number of motors supplied increased from 2,056 to 12,933. This 
figure, while interesting academically, obviously lacks the essential 
elements of aggregate horse-power ; the inclusion of a note on the 
prices per kilowatt-hour for the energy supplied would bave done 
somewbat to rehabilitate the reputation of the author of these notes. 

An estimate is quoted in the report as to the number of hands 
employed in tbe German electrical industry being 72.500 in 1904, 
compared with 26,300 in 1895 and 54,000 in 1898. Of the estimated 
number for 1904, the A.E.G. and allied firms employed in all 
29,000 hands, the Siemens-Schuckert combination employed 12,000 
bands, and the remaining 43,000 (síc) are distributed among the 
electric speciality manufactories, numbering about 225. The total 
capital invested in the electrical industry (presgmmably manufactur- 
ing only) is estimated at £30,000,000. 


A MODEL METER DEPARTMENT. 


On the proper organisation of the meter-testing department of a 
supply system, immunity from complaint and the successful building- 
up of business largely depends. The ordínary consumer, being 
unable to grasp anything more tangible than that he must pay the 
bill according to the reading of a meter, is apt to be very indignant 
it tbat meter can be proved to be wrong. The New York Edison 
Co. have recognised this in thoroughly equipping a proper meter 
department, and making the complete inspection of meters a matter 
of routine. From our American contemporary, the Electrical World 
and Engineer, we have sbstracted the following résumé of the opera- 
tions carried out by this department. 

Testing is carried out both by the ammeter and voltmeter.method, 
and by the rotating standard method. The ammeter used for all 
meters of usual size is a standard ironclad Weston millivoltmeter 
and sbunt, having scales of 1:5, 15 and 150 amperes. The Weston 
ironclad voltmeter used has scales of 150 and 300 volts. The rotating 
multiple field-coil standards used in the larger part of the outside 
testg are carefully checked each day before commencing work, and 
are found to remain accurate for a long time, being fitted with 
cupped diamond jewel bearings. These standards are aleo checked 
when necessary against primary standard voltmeters and potentio- 
meters and standard ammeters kept in a special test laboratory 
provided with а 150-cell storage battery for potentials to 
300, and a 10-cell storage battery giving 1,250 amperes at 
the hour discharge rate. Frequent comparisons with independent 
laboratories situated in the vicinity of New York prevent the 
slightest deviation from the United States standards, The personal 
element in outside testing is eliminated by testing individual 
supply meters at periodic intervals in the test laboratory, these 
giving a check on the results of each outside meter tester. In 


addition to tbis standardising laboratory, the company has three . 


testing offices in different districts, to each of which the rotary 
standards used on inetallation tests are daily brought for 
checking. Опе of these offices—the main depót of the 
department—has in addition an elaborate direct current test 
board for the calibration of all meters as received from 
the manufacturer, an alternating current testing board, a 
well-equipped repair shop, and a meter store having a stock of 
some 5,000 meters always ready for installation. There is here a 
clock having an electrical attachment to a relay and sounder, which 
gives beats of standard seconds, and every stop-watch used in test- 
ing is checked by it at least once a day. The direct-current board, 
large enough for eight men to test simultaneously, provides for 
series, separate or parallel testing, current is supplied at 120 or 240 
volts by three-wire connections of 1,500-ampere capacity from the 
main station bus-bare, while E. M. F. s up to 250 volts are obtained 
from a storage battery of 7j-ampere capacity at the 8-hour discharge 
rate. The meters under test are suspended from sir-cushions placed 
upon racks, to avoid vibration due to station machinery. Any re- 
quired current is obtained by using a bank of 1,100 lamps suitably 
grouped. Spare parte, such as armatures, shunts, resistances, fields 
and frames are kept in stock, and the repair shop includes apparatus 
for renewing apnd testing the component parts of meters, such as 
armatures, magnete and Jewels.  Repaired or rewound armatures 
are tested for resistance and insulation; strengths of magnets are 
tested against a standard magnet by the torque due to eddy-currents 
developed in two copper diske оп a common spindle, one rotating 
between tbe poles of the standard, the other between those of the 
magnet to be tested. The counterweight needed to bring back the 
latter to a fixed position when tbe standard has a certain deflection 
affords а comparison of strengtb. As a result of accuracy tests 
extending over four years, all meters of above 15-ampere capacity 
bave been equipped with diamond bearings, and the application of 
this improvement is to be extended. | | ae 


The type, capacity, and maker’s number of each commercial meter 
is recorded as soon as it is received from the manufacturer, and a 
company’s reference number is assi to it. The meter is then 
tested for correct calibration before being sent to the store room. 
After the contract and inspection department has advised the dis- 
tribution department that a certain installation has been approved 
by the Board of Fire Underwriters, a meter of proper capacity is 
withdrawn from store, and the meter department advised that the 
instrument has been officially connected. Within a week of its 
installation a regular inspection of the meter is made. This 
is followed in five or six weeks by a so-called “ first test,” 
this being necessary from the fact that the commutators of 
direct-current meters become thinly coated with oxide after a short 
period of service, the meter tending to run slowly. In addition to 
this triple safeguard to the consumer, each meter is tested at least 
annually, those of larger size every three to six months, depending 
on their use. Upon complaint by a consumer of excessive charge 
additional tests are at the company's expense, and no 
objection is raised by the company to the attendance at the teet of 
an expert on behalf of the consumer. The results of all tests are 
reported on form test-cards, checked by the district forsman, and 
recorded in the departments’ books for reference. In addition to 
the direct-current service, New York hasan alternating-current 60- 
period supply, while high-tension three-phase transmission is 
effected to outlying districts at 25 periods. The meter department 
has to, therefore, test all sizes and types of alternating-current 
meters in addition to its direct-current work. 

The work accomplished by the department may be gauged by the 
fact tbat thetotal number of tests of supply moters was over 82,000 
during the year 1904, at least two inspections per instrument being 
made. 


PARLIAMENTARY. 


The Telephone Committee. 


Wednesday , June 7th. 


Мв. W. E. L. Garne, the general manager of the National Tele- 
phone Co., Ltd., was called. He said that the National Telephone 
Oo.'8 operations extended throughout Great Britain and Ireland. 
Prior to the trunk wires being taken over by the Post Office in 1896, 
the company's license from the Postmaster-General extended 
generally throughout Great Britain and Ireland, but upon the 
acquisition of the trunk wires by the Post Office the country was 
mapped ont into telephone areas, the work of transmitting messages 
between areas being undertaken by the Post Office. The company 
was now operating in 280 areas, in which it bad, on March 31st last, 
1,189 excbauges, and 326,017 telephone stations, which latter figure 
included 5,365 public call offices. According to the last retum 
(November, 1904) the company was transmitting telephonic mes ages 
at the rate of 995,671,664 per annum. The company had approzi- 
mately 683,000 miles of wires, of which 439,300, or 64°4 per cent, 
were underground, and the company rented upwards of 43,000 
miles of underground wire from the Post Office. Duriog the pat 
10 years the company had been actively engaged in replacing the 
old single-wire lines by the most up-to-date metallic circuit plant, 
and underground, ih nearly all the principal towns in the country 
by arrangement with the local authority. Out of the total of the 
company’s exchange equipment at the present time only 0°2 per 
cent. was earth circuit. Witness then proceeded to of the 
amalgamation of the various telephone companies in 1889, and put 
in the following table to show the growth of his company :— 


STATEMENT OF CAPITAL AND REVENUE OF NATIONAL TELEPHONE Co., LTD. 


| Net revenue Total 


r pay- 
Е | | ment of all | ee 
Period ри | Gross | working Te А 
d | revenue. | expenses 
as at and Post fond as at 
each | Office end ot ee 
date | Royalty. | pe 
2 £ | гё 2 
Year to April both, 1890 .. | 2,599,120 480,075 , 191,901 | 58,500 
6 " 1891 .. ' 8,050,458 $81,112 195,047 93,600 
„ T 1892 8,371,445 468,741 187,250 104,627 
" н 1898 .. | 4,040,985 | — 583,590 | 217,795, 191,821 
14 months to June 30th, 1894 | 4,468,828 | 800,545, 816,454 
Half-year to Dec. 81st, 1894 | 4,608,569 878,789 188,648 ‚| 960,00 
Year to December 31st, 1895 4,941,569 819,034 835,195 850,630 
í! TC 
" a 5, 600, 4,55 А 
EL S: 1508 | 6,649,066 | 1,112,666 | — 494,573 695, 
HEN FF ын | m 
9 , ,514 ; 1,432, ‚1 
„ E 1807 9250115 1,676,210 | 574, 701 ten 
; i 9.250,11 1.691, 70 ; 
к " 1908 | 9,990,140 | 1,835,843 | 690,435 | 459,140 


J. 
759,422 | 1,618,410 


Continuing, Wirness said that Mr. Babington Smith, in the course 
of his evidence, was questioned with regard to the evidence of Mr. 
Lamb, assistant secretary to the Post Office in 1892, before the Select 
Committee on the Telegraph Bill of that year. Mr. Lamb, in 
answer to a question, had said: My impression is that 19 years 
hence their (the company’s) existing plant would not be worth more 
than about a million pounds.” Witness considered that Mr. Lamb 
had no adequate information to enable him to form such an impres- 
sion. At the time he was speaking, the capital expenditure of the 
company amounted to only 48,371,445, as against £10,840,780 on 


* 


ч ii 1904 10,840,760 . 92,018,980 . 


Vol. 56. No. 1,438, Jun 16, 1905.] 


THE ELECTRICAL REVIEW. 


907 


December 31st last. Mr. Lamb was speaking of the value in 1911 
of the plant which was in existence in 1892, and the best answer to 
Mr Lamb's impression was that for all practical purposes, the whole 
of the plant to which he referred had now been swept away and 
зеріасей. If there had been any left, it would have disappeared long 
before 1911. Since Mr. Lamb's evidence the company had t 
£2,941,842 on maintenance, renewal, and re ent of plant, 
entirely out of revenue. It might interest the Committee to hear 
that the average age of the existing plant in use was only about four 
years. Referring to the remarks which the late Mr. Hanbury had on 
more than one occasion made with regard to the company’s plant, Mr. 
Gaine said that the company considered that they were quite unfair. 
The company had been the pioneer in the adoption of modern improve- 
mente such as the common battery system of switchboards. This 
system they adopted before the Post Office did so. The company 
had also sent him (the witness) with their chief technical officer, 
three times to America within the past six years, and he bad 
adopted and brought into use in this country all the most approved 
methods for dealing with telephone traffic, which experience in the 
Btates and Canada had justified. In his opinion, the greatest 
development of the telephone bnsiness bad taken place in America, 
and notably in New York. During the past five years the company's 
business had increased in stations at the rate of 12:4 per cent. per 
annum, but in New York the increase had been 297 per cent. per 
annum, notwithstanding the higher charges in New York. Witness 
then read the following extract from a report which he made on his 
return home from his visit to America in January of last year: 

"The capital invested in the telephone enterprise in America, 
and controlled by the American Telephone and Telegraph Co. is 
about £48,000,000, and during the past three years the new capital 
brought into the business has averaged each year upwards of 
£8,000,000. During the present year it will exceed £10,000,000. 

" I am satisfied that if this company was in a position to canvass 
freely and to develop the business properly, the number of telephone 
users in this country could be more than doubled in a comparatively 
short time. I am of opinion that provision will have to be made 
for the expenditure on the telephone system of this county of 
upwards of £10,000,000 of new capital within the next few years. 

“In examining into the telephone systems both in America and 
Oanada, we naturally devoted time and attention to the question 
of plant. Acting upon the advice of its technical officers, this oom- 
pany has, during the last few years, arrived at the conclusion that 
the common battery or cen energy sys:em of working is that 
which is ultimately going to survive. Very large sums have already 
been spent iu equipment of this character both in London and the 

vinces, and the company has heavy commitments in tbis 
irection before it, especially in Londopr. The Post Office has 
adopted this plan for its London system. With few exceptions all 
the great towns both in America and Canada are working common 
battery switchboards. The conclusion at which I arrived after my 
previous visit to the Btates is fully confirmed, and I am quite clear 
that all the money which the company has spent, and is pledged to 
spend in this connection, is, and will be, money well spent." 

Oontinuing, Mr. dam said that it had been suggested that the 
company bad been nursed by the Post Office, but that was not his 
experienoe, for the кошу had never obtained anything from the 
Post Office without having to pay for it. The history of the tele- 
phone in Great Britain had been how not to do it; for there had 
been no continuity of policy, and every impediment bad been put 
in the company’s way. In the case of London, nobody was more 
responsible for retarding tbe development of the service than the 
London County Council. In the view of the board of his company, 
the bargain which the Post Office sought was a hard one, because it 
gave no consideration in respect of the goodwill of the к= 
basiness, with its present gross revenue of over £2,000,000, and net 
revenue of over £750,000 per annum, which the company had built 
up. The company had had to pay forall experiments and mistakes, 
and it had already paid the Post Office in royalties £1,848,059. The 
Post Office was to step into the business in 1911 by paying only for 
the plant employed. In the view of the company it was unfair that 
, the aster-General should have the right to pick and choose 

what plant he would take. The company's p might be sum- 
marised as follows :—(a) That the change on the ownership of the 
undertaking should not detrimentally affect the staff; (5) that so far 
as may be practicable there shoald be continuity of service; (c) tbat 
there should be compensation for loss of office based upon the pre- 
cedent of the Metropolitan Water Act, 1902; (d) That the com- 
pany’s pension fund should be kept alive, and its contributing 
members dealt with in accordance with the provisions of the pension 
fund trust deed. These were the proposals which the board had 
suggested, but the Post Office would not agree to them, and the 
board struggled against the decision up to the last moment. 

(To be continued.) 


Corporation Tramways.—Messrs. Dyson & Oo., Parlia- 


Pudsey 
mentary agents, bave deposited a petition with the House of Lords 
praying for leave for the Yorkshire Electric Power Oo., to be heard 
by counsel against the Pudsey Oorporation Tramways Order in 
Tramways Orders Confirmation (No. 1) Bill, although the time 


limited by the Standing Orders for making such application has 
red 


Third Reading.— In the House of Commons on June 7th the Shrop- 
shire, Worcestershire and Staffordshire Electric Power Bill and 
the Metropolitan Railway Bill were ordered for third reading. 

Second Reading.—In the House of Commons on June 7th the 
following Bills were read a second time:—Gosport and Fareham 
Tramways Bill, Hastings Tramways Bill, Metropolitan and Great 
m Railway Companies’ Bill and South Lancashire Tramways 


not a question of law. Tbe magistra 


LEGAL. 


ACETYLENE Gas AND ELEOTRIO Вмигтіма Co. 


Lonpe Јовтісив VAUGHAN-WILLIAMS, Romer and Stirling again had 
before them on Thursday last week the appeal of Mr. J. W. 
Heywood from the decision of Mr. Justice Buckley refusing an 
order for the winding up of the company on the ground that the 
petitioner's debt was too small. The case had been adjourned to 
enable the petitioner to communicate with the company's works at 
Btrangford, in Norway, and make inquiries as to their position 
generally. As a result of their inquiries, they had found that the 
company bad no works at Strangford. The owner of the only 
works at Strangford wrote that Messrs. Baggallay & Co., of Leeds, 
had offered to buy the works, but having no cash and no 
referencer, the offer was refused. The company were tenants of a 
certain mill at Ingleton, in Yorkshire, but it had been burnt down, 
and a Mr. Middleditch, who was a shareholder in the company, was 
in possession as mortgagee. Counsel said he had affidavits showing 
that the company were still carrying on business at 5 and 7, 
Basinghall Street, Leeds, and the petitioner believed there were 
assets somewhere. 

Their Lordships intimated that they could not grant the order on 
the information before them, but allowed it to stand over sine 
die in case further information was obtained as to the assets of the 


company. 


N 


A QumsTION or Tram TICKETS. 


Ат the Nottingham Guildhall on 6th inst. William W. Simpson, 
secretary of the Derby and Nottingham Electric Power Co., was 
charged by the Tramways Committee of the Nottingham Oorpora- 
tion with refusing to produce his ticket when it was demanded by 
an authorised person, and also with refusing to pay his fare for the 
distance travelled over when the same was lawfully demanded. 

Mr. H. W. Srevunson (instructed by Mr. Н. P. Day, of the Town 
Clerk's Department), in opening the case, said that Mr. Simpson 
seemed to have got an impression that he was not bound by the 
bye-laws, and he had probably seen reporta of the case contested in 
Sheffleld by Mr. Muir Wilson, and was оноо that he need not 
accept or produce a ticket when demanded. He (Mr. Stevenson) 
would point out that, in Mr. Wilson's case, the acceptance of the 
ticket by a passenger reduced the Oorporation’s liability in case of 
accident to £25, whereas in Nottingham no such condition was 
attached. The maximum penalty under the bye-laws was £2, and 
he asked that such a fine as the magistrates thought reasonable 
should be inflicted. If such cases were constantly taking place, the 
business of the tramways would be absolutely disorganised. 

Mr. 81мрвон gave evidence on his own behalf, denying that he 
ever a ticket on the morning in question. He had not 
done so for some time, as he objected to accept tickets at all. 

Mr. GREBEN, for the defence, said that although there was a bye- 
law relative to the production of tickets to inspectors, there was no 
bye-law which compelled a passenger to take a ticket on boarding 
а сат. The present case was one depending on the evidence, and 
tes must either believe the con- 
ductor that Mr. Simpson took the ticket, or Mr. Simpson that he 
did not take it. Mr. Simpson objected to be made a servant of the 
Tramways Committee by accepting a ticket, and thus helping to 
check any carelessness or dishonesty on the part of conductors. 

The CHAIRMAN said they were satisfied that the ticket was 

ted, and that an offence had been committed. A fine of 20s. 
would be imposed. 

A second case relating to May 22nd, in which the facts were 
similar, was then gone into. In this case Mr. Simpson was leaving 
the car when asked for his ticket, and he told the inspector he would 
find it somewhere on the top. 

A fine of 10s. was imposed, and on the application of Mr. BEIN, 
the magistrates agreed to state a case.— Nottingham Express, 


CORRESPONDENCE. 


Letters received after fret post on Wednesday morning cannot appear 
should forward their com- 


lished unless we have the writers name and address in our possession. 


Heating Lamps. 


With reference to your note in your present issue respect- 
ing heating lamps, we are surprised to read the remarks in 
your last sentence to the effect that our * Sunbeam " radiator 
lamps have only been used for special purposes, and that, 
owing to the introduction of improvements, the use of this 
type of lamp has been practically discontinued. 

This at once conveys to your readers a false impression, 
which, I trust, you will rectify immediately. 

As a matter of fact, the company to whom you refer 
have had the sole rights of our lamps for some considerable 
time, and offered us several inducements to continue the 


arrangement. 
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We preferred. however, to give our many friends the 


benefit of our radiator lamp, which has proved so successful, 
and not to fasten ourselves exclusively to one firm. 

That our action has been appreciated by the trade is 
assured from the fact that our sales are now three times 
the volume of last year, which, we think, sufficiently 
contradicts the statement you make that the use of this 
type of lamp has been discontinued. 

We trust that you will make this clear in a farther note 
on this subject, as you will quite see the detrimental effect 
of the position in which this is left as far as we are 
concerned. 

The Sunbeam Lamp Co., Ltd., 
F. N. GBAINGBB, Secretary. 


Gateshead-on-Tyne, June 9th, 1905. 


[As we stated, the information in our last issue was 
published on the authority of the Dowsing Co.— Ens. E. R.] 


Municipal Electric Wiring. 


The whole of the electrical trade are deeply indebted to 
you for your timely and powerful protest against the proposed 
clauses of the L. C. C. (General Powers) Bill now before 
Parliament. | 

It is hoped that attention will be thoroughly roused оп 
this very important matter, and that your article will serve 
as a trumpet call to all engaged in the electrical industry. 

The able and cogent manner in which you set ont the ill 
effects that these powers would have on the whole of the 
trade emphasises, to a marked degree, the necessity for 
united action on the part of contractors, engineers and 
manufacturers. 

I would anggest that the Contractors’ Association and the 
Manufacturers’ Association amalgamate to fight against the 
L. C. O. proposals, and that a joint guarantee fund be at once 
opened, and that all electrical firms throughout the country 
should be asked to contribute. It is to be deplored that 
joint action had not been decided upon earlier, but instant 
action must be taken to make up for the time already lost. 

It is essential that united effort should be brought to bear 
to ensure any degree of success. The insidious character of 
the clauses under notice are sufficient to demand the instant 
attention of all those who desire to build up the electrical 
trade to & proper eminence among the industries of the 
country. 

Joseph H. Evans. 

Manchester, 

June 12th, 1905. 


Indication of Leakage and the Home Office Rules. 


Mr. E. B. Vignoles contributes a most interesting résumé 
of some methods for the detection of leakage in mining in- 
stallations to your issue of June 9th. In his anxiety, how- 
ever, to show what cannot be done, he hardly, it seems to us, 
does justice to what can. As we read them, the new rules 
lay down : (1) That daily readings are to be taken and duly 
recorded, such that these readings will enable the engineer 
to determine whether or not the leakage current exceeds 
тосо of the working current; and (2) An indicator must 
be kept permanently connected up such that an earth on 
either main would be at once shown. 

In spite of all Mr. Vignoles says, we cannot help main- 
taining that such a thing not only can, but is, being done. 

The arrangements which he describes are, of course, some- 
what crude, and are, no doubt, only intended to be taken as 
typical of the methods employed. This is, perhaps, unfor- 
tunate, as it is in the working out of the details of such 
instruments that their success or failure lies, Thus, for 
example, an instrument having so high a resistance, as must. 
be the case with that shown in fig. 2, will be found to give 
much less satisfactory results than in one of lower resistance. 

As regards tbe instrument shown in fig. 2, it is perfectly 
true that the deflections obtained only represent: the relative 
leakage, and not the actual ; but in practice this seems to be 
all that is required, as the instrument, being left continuously 
connected up, will at once show any decrease in the insulation 
of either main, and so draw the attention of the attendant to 
the fact. In our instruments we supplement this indicator 


ча» е ar ag RA Q. nak 
by an electric bell, which is во set as to ring should a fault 
develop. B M" | | 

If, however, the actual leakage is required, and not merely 
the relative, all the data for obtaining this are at hand in 
the daily records, and it cau be readily calculated from them. 
We mention this not because it is often required, but merely 
because it has been so frequently stated that the actual 
leakage cannot be obtained. ELT ö 

The term leakage current,“ as used in the new mining 
regulations, has, so far as we are aware, never been defined. 
In the latest Board of Trade regulations leakage current " 
is taken to mean the reading obtained on the earth ammeter, 
which is of precisely the same order as that obtained by the 
method under discussion. Presumably, however, the 
* leakage current of the mining regulations is intended to 
represent the total current flowing out of one main into the 
other, vid the earth, and as pointed out, this quantity is 
easily deduced from the readings. ee 

The device shown іп Mr. Viguoles’ fig. 3, for three-phase 
insulated systems has been adopted by us at the suggestion 
of Mr. F. С. Raphael, and has, so far as we are aware, not 
before been used. 

Mr. Vignoles does not allude to the case of three-pbase 
systems with earthed neutral. Here again, the problem 
is an easy one, the only difficulties arising are 
over questions of detail. We ourselves adopt one 
of two alternative methods: (1) When the earthed 
neutral point is available we insert an earth ammeter 
in this circuit, duly protected from damage in саве 
a short should occur. In this case also a bell draws the 
attention of the attendant to the fact. Farther, by means 
of an artificial earth arrangement, it is ible to at once 
determine which main is the faulty one. (2) When the 
neutral point is not available, we employ a differential 
transformer arrangement, shown in the accompanying 


To instal- 
lation. 


Mo long as all the mains are perfect, the primary 
currents will be equal, and there will be no flux in the core. 
Any leak, however, upsets the balance, and a deflection is 
produced on the instrument connected to the secondary. In 
this case also an artificial earthing arrangement enables the 
faulty main to be located. 

Everett, Edgcumbe & Co., Ltd. 
KENBLM KDGOUMBE. 
Westminster, 8. W. 
June 10th, 1905. 


The Value of the A.M.I.E.E. 


I am a country A.M.I.E.E., and am beginning to wonder 
what I get for the £2 2s, a year I send to the Institution. 

The only return that I can see is the privilege (7) of 
signing myself A.M.I.E.E., and of receiving copier of the 
Journal, which I rarely read, by post. 

Now, as to the benefit of the A.M.LE.E., it has never 
been of the least use to me, Members when they require 
additions to their: staff seem to prefer non-members, as they 
know that being a M. or A.M. of the Institation means 
nothing; in fact, prominent gas engineers who know even 
less about electrical engineering than they might be expected 
to know, and ere notoriously (and naturally) antagonistie to 
‘electric light aud power, are admitted ав fall members. —. 

Also, many chief engineers of large concerns, including 
my chief, have never paid a penny to the Institution. 

As regards the Journal, well, all рио of any practical 
use contained therein are printed in the technical journals. 
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The fact is, that the Institution is practically controlled 
by the London and more prominent country members in 
their own interest, as the ordinary country member cannot 
afford the time or the money to attend the meetings and 
vote. | * | 

I have been an Associate and Associate Member for over 
five years, and the only benefita I remember receiving for my 
10 guineas are that I attended one meeting (but could not 
bear anything) and had a cup of coffee, &c. 

_ I have conversed with other country members on this sub- 
ject, and they all agree with me that either the subscriptions 
of the country members should be much reduced, or they 
should have substantial preference for vacant posts over non- 
members. 

Also that applications for membership should be 
thoroughly gone into, and that only properly-trained and 
experienced electrical engineers should be admitted. 

_ Anyway, if something is not done many country members, 
including myself, will resign their membership. 
Provincial. 


The Distributing System. 


The views of Omega, as given in a short article on 
“The Distributing System ” in your last isane, are во entirely 
at Variance with my own as expressed in a paper appearing 
. in the Journal, Vol. 82, part 169, and reproduced in the 

REVIEW, that I am induced to offer a few remarks by way of 
criticism. 

In the first place, the article referred to recommends a 
distinct contravention of one of the most recently drafted 
regulations of the Board of Trade, which stipulates that the 
network be as far as poesible divided into feeder networks 
which may only be interconnected by means of fuses. ` 

It has been my practice for some years to adopt the above 
method of interconnection with eminently satisfactory resulta, 
and I bave no hesitation in saying that in the event of a 
rerious short circuit, the value of the arrangement in limiting 
the area of interruption and minimising damage to cables 
cannot be over-estimated. 

* Omega " objecta to fuses on the score of crystallisation, 
&c., but in & properly designed system the equalising 
function of the fuse should not be very onerous, and in the 
event of the fuse failing an inequality of pressure of only a 
few volta would result. 

The fuses can beexamined when the boxes are periodically 
inspected, as rightly advocated by ** Omega” although this 
inspection is hardly likely to prevent short circuite, which, in 
my experience, are generally produced by extraneons causes at 
any point of the network, the joint boxes being the most 
invulnerable. | 
‚ Asregards the testing of the mains during working, this 
18 an extremely simple matter whatever system of mains may 
be employed, but this, again, is no safeguard against seit- 
circuits. 

The use of interconnecting fuses automatically assista 
very greatly in the localisation of a bad fault. In a 
correctly-sectioned network, where accurate key plans are 
kept, it is not infrequently possible to localise and eliminate 
a fault without consumers knowing of ite existence. 

The column of smoke method appears to me to be a 
barbarous expedient, to say nothing of the widespread 
damage to cables such a practice must entail. 

I am hoping the article referred to will call forth remarks 
from otbers who, like myself, have had occasion to make 
the distributing system a special study. 


Birmingham, June 13th, 1905. 


[The article in question was received bnd accepted by us 
beiore the new Regulations of the Board of Trade had been 
published. Eps, E. R.] | 


W. E. Groves. 


The Mobus - 


May I direct your attention to the no doubt interesting 
but abeurd letter appearing under the above heading in your 
issue of the 9th. inst. A 2 

* The good old London omnibus dribbles along the edge 
of'the pavement ”—says Mr. Raworth, and is, therefore, 10 
be commended. Perhaps that style of progression may suit 


dribblers, but.the man of to-day is—or sbould be—just as 
much in a hurry as the motor- bus. No acrobatic per- 
formance is necessary either to mount or to alight. Passengers 
are picked up or set down in the usual way. 

All the lines at present in full swing are not only earning 
more than the most sangnine promoter expected, but cannot 
get sufficient; cara to meet the public demand. | | 

Both the statements on costs made by Mr. Raworth are 
erroneous, But they are rather beside the question. 

The suggestion that the motor-'bus should accommodate 
itself to the slow pace of the “travelling ark” is really too 
much. Let me direct Mr. Raworth’s attention to our live, 
“The Vanguard.” It does not matter what rate these "buses 
are travelling at, he will always find them quick to stop at 
the usual signal—quicker than any horse bus. That is. of 
course, provided he is lucky-enough to hail one not full up 
—their usual condition. | 

At the same time, the motor-’bus ia coaching people to 
wait at appointed stopping places—not because it passer 
would-be passengers, bnt it is usually only possible to get a 
seat when someone alighta at the end of their fare. 

Anyway, I can assure Mr. Raworth that the proprietors 
are satisfied—it scarcely matters if he is not. 

The reference to the elegant young man who drove the 
car on which Mr. Raworth travelled—what it was doing at 
Waterloo Station is another matter—is not only unkind, but 
a direct slander on Messrs. Tilling’s drivers. I presume it 
was a Tilling car. It is certainly not worthy of the writer. 
Cheap ridicule will gain no more for the petrol "bus’s 
opponente than it has for the gas interest in connection with 
electric light. i 

I should very much have liked to bave witnessed the 
remarkable performance to which Mr. Raworth refers. I 
mean the bus that slid 40 ft. with its wheels locked. Surely 
he was looking at an electric rail car. 

Let me make a suggestion. There is practically only one 
method by which electric propulsion can compete against 
petrol and steam-driven vehicles. That is to equip similar 
vehicles with electrio motors fed from overhead wires with 
flexible trolley connections, Should Mr. Raworth devote his . 
attention to that and endeavour to perfect such asystem, he 
would find it much more in his province. | 

That he knows nothing at all about the petrol 'bns is 
clearly shown by his suggestion that the driver's time and 
attention were absorbed by “his sparking plug and car- 
buretter." Tut-tut ! | 


| Stuart A. Curzon. 
London, S.W., June 18/h, 1905. 
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THE DESIGN OF TRANSFORMERS. 


By A. PRESS, 


In designing transformers, if the avoidance of complicated 
calculation is sought, it will be necessary to start irom an 
output equation. lt will be observed if one has access to a 
range of designs that the rated kilo-volt-amperes bears in all 
cases a definite relation in practice to the groes volume of 
the iron laminations measured simply by the breadth, width 
and depth of the core body. In this relation the projecting 
portions of the windings beyond the core plates are 
apparently neglected. Thus, if the dimensions of a trans- 
former are as indicated in fig. 1 on the next page, and w is 


the output in watte— 


w Ww 
п. Zvc oe) е) 

This proposed output formula has been obtained empiri- 
cally, and represents a rule covering various designs from 
5 KW. to 1,000 Kw. It applies to sueli type as well as to 
core type, and to single-phase as well as to polyphase. Fifty 
cycles is, however, premised. From equation (1) the value 
of А can be obtained provided the magnitudes of b and с are 
settled upon, and the equation then takes the more con- 
venient form— 


h = 


14 x KVA? 5 
— — (2) 


| 
(UX X KV AS 


970 


THE ELECTRICAL REVIEW. 


[Ўо1.'56. No. 1,438, Jumm 16, 1905, 


All dimensions are in centimetres. The values of a, b and 
c are entirely arbitrary, but a relation can be found between 
them that shall make the losses a minimum for a given out- 
put, provided а and b, the magnetic density B, and the 
frequency are kept constant. If c alone is varied, increasing 
c first diminishes the copper loss because more flux is being 
used, but, of course, the iron loss will be continually 
increasing. In this manner, although the total losses are at 
first made smaller, there soon arrives a time when increasing 


с во increases the iron logs that even with a greatly reduced 
copper loss, the total losses are much larger than under former 
conditions. The copper loss can be represented absolutely, 
from geometrical considerations, &c., by 3? Q = z y where 
æ depends upon the magnetic density, frequency, output, &c., 
and y is a factor simply depending on a, ё and с. The shell 
type is throughout postulated. The value of y is given by— 


— 57 (1 — 1:57 b 
y ut ( =) + 7 _ LEE (3) 


and 2 is given by— | 
; 9 3 
z= —- 8: x 10° x w ‚ (4) 
e ^^ a (a ＋ 6 — 1) B. i. 9. / (1 — a))? 
Here i == iron factor (about 9). 

/ = frequency. 

v == ventilating factor. For unventilated cores 
where the spacing is 0 per cent. the factor 
v would be unity. 

$ = copper factor expressing ratio of net copper 
cross-section to total available winding cross- 
section. Its value is about 3. 

"The specific resistance of copper рег om.“ has been taken 
as 2 x 10 ohms, In this manner, furthermore, the iron 
loss in watts can be expressed analytically by— 

Iron loss = 3:90 x 107! x 717 Bes ¢ 43 (1 — a) 

{2°43 a + 2b — 48) iv. ... (5) 
In this expression, for which will be substituted 1 = м v, 
0, the 
value of v in the iron loss will be taken ав с. Thus— 


Is y.candjQ = 7+) | (6) 
c? 


since the investigation will be conducted for 75 = 
t 


If we agree to have the iron loss m times as great as the 
copper loss, operating upon equations (6) with £ = 0, the 
following equation results 


2 (21) (157 b — 57 (1 — 4%. (7) 
This is the condition for c that minimum iron and copper 
losses may occur, Evidently equation (7) is only applicable 
when the value of m is taken between the values 1 and 2. 
À good value i8 1*5, and then— 
c = 1:57 b — 57 (1 — a). wee (8) 
Keeping everything constant except the value of the 
frequency, the copper loss in the transformer windings will 
vary inversely as the square of the frequency. This con- 
clusion is easily arrived at from the equation for voltage in 
terms of flux, frequency and turns. On the other hand, by 
equation (5) it is easily seen that the iron loss varies as the 
frequency to the 1:27th power. Thus investigating for 
minimum iron and copper Іовв— 


ferme 


Iron loss = 1:57 x copper loss, 


gives 


*. (9) 


Thus m should be in the neighbourhood of 1°57. If the 
differentiation had been conducted toward determining the 
best value of в, the value of эл resulting would have been 
1:21. This latter value inserted in equation (7) gives 
rather larger values for c than is usually the case in practice, 
Too long cores would mean heating internally, due 
to the copper logs. The result would show itself in a possible 
“ ageing " of the iron, and for this reason the value of m 
had been suggested as 1:5. 

A graphic view is given of equation (8) in fig. 2. The 
values of c are plotted perpendicularly for values of a hori- 
zontally, the different curves expressing the relation for 
different b's. 


NUBE 


| 7 
*. p 


ATTA 
UOT 


It is thus seen that practically deciding on b implies a 
given value for c irrespective of a. A mean value of a in 
shell type transformers is *6. Thus with a given ў and, 
therefore, c, the value of л follows from the output equation 
(2). There is then left to determine the value of B. This 
is done by equating the analytical value for the iron loss to 
m times the copper loss. It will be seen that in the two 
equations for the losses the only unknown is 5, and ita value 
can be quite easily evaluated- by means of the slide rule. 
Knowing thus the iron and copper losses the efficiency is 
known, but as a check for the proper assumptions for the 
values of a and. ò the current density in the copper should 
be investigated. Analytically it is given by the following— 
Current density — (=) = 

om. ! 
PER 4°55 x 10° x W 9 (10) 
9 . 1. B. F. Ha (1 — a) (а +0 —1) 


The usual current densities obtaining are 100 amperes per 
square centimetre for transformers with unaided ventilation, 
and about 150 amperes for those with forced. 


— а RR 


A WORKMAN’S INVENTION. 


[By Оов Гкал: ComTARIBUTOR.] 


CERTAIN letters which have recently appeared in the columns 
of the Review have led us to think that, in spite of the 
fact that we have previously dealt with the question as to 
how far an employer is entitled to claim the benefit of his 
workman’s inventions, there is considerable doubt upon the 
question. 

It would be difficult, in the compass of a short article?to 
propound and answer all the questions which may arise ш 
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connection with the right of a master to claim the benefit of 
his workman’s inventive genius. While working at his 
lathe, in the foundry, or in the laboratory, numerous little 
contrivances may suggest themselves to the mind of the 
skilful workman. He may be employed to carry out a 
certain process, and in the course of his manipulations he 
may discover a short cut to the final result, which short cut 
may be made the subject of a very valuable patent. Is he 
bound to disclose and hand over his invention to his 


employer, or may he take out a patent in his own name, ` 


although his invention was the direct result of his employ- 
ment in his employer’s time and with his employer’s 
materials ? | 


To begin with, setting aside for the moment the problems 


which arise upon the ordinary relationship of master and 
servant, it may be regarded as settled law that where an 
inventor employs others to work out the details of his inven- 
tion, the modifications, &c., which they may suggest are the 
property of the employer. In a case which was heard some 
years ago, this principle was applied to the refusal of a 
patent to the employé on the opposition of his employer. 

It will be conceded that the principle is the embodiment 
of common sense. If а man is seized with an idea, but has 
not the mechanical skill to carry it out, he must necessarily 
employ others to assist him. If he were to sacrifice the 
prospect of being able to obtain a monopoly by calling in 
ferons to assist him, it is difficult to see how any man who 

no mechanical skill, could ever hope to perfect an 
invention. But suppose that, while so employed, the work- 
man were to leave his master’s service and were to apply for 
a patent for the invention in question in his own name. In 
such a case, if it could be shown that the workman was acting 
honestly, the Court would probably make a grant of the 
patent to hold the same in trust for the benefit of the work- 
man and his employer. 

The ordinary contract: of employment does not, however, 
per se entitle a master to the benefit of inventions worked 
out and patented by his servant, although it may be proved 
(1) that the invention is one which is connected with the 
employer's business ; (2) that it has been worked out in the 
employer's time and with the employer's materials; and (3) 
that the servant has allowed the employer to use it during the 
term. Let us considera few of the cases which throw light 
upon the question whether the employer becomes entitled by 
implication to the inventions of his workman. In Allen v. 
Rawson (1845) 1 С.В. 551, Tindal, C.T., thus expresses 
himself :— | | 

* It would be difficult to define how far the suggestions of 
а workman employed in the construction of a machine are to 
be considered as distinct inventions by him, so as to render 
void в patent incorporating them when taken out by his 
employer. case must depend upon its own merits. 
‘But when we see that the principle and object of the inven- 
tion are complete without it, І think it is too much that a 
suggestion of a workman employed in the course of experi- 
ments of something calculated more easily to carry into 
effect the conceptions of the inventor should render the whole 
patent void." | 

When a servant filed a provisional specification for an 
invention, after which the master filed а provisional speci- 
fication for a similar invention, and subsequently filed a 
complete specification and obtained letters patent, it was 
held that the great seal might be affixed to the letters patent 
for the servant’s invention, and that the letters patent 
might bear the date of his provisional specification. (Exp. 
Scott & Young, L.R., 6, ch. 274.) But an employer is 
not entitled to the inventions of his servants, but is only 
entitled to embody improvements made or suggested by 
them when employed to perfect and carry out an invention. 
If he adopts suggestions which are essential to his invention, 
and which come within the principle and object of that 
invention, then he is no longer the “ true" inventor. 

In Bloxham v. Elsee, 1 О. & P. 558, an engineer employed 
by the patentee gave professional assistance, and suggested 


4 


several mechanical parta of the machine which formed the . 


subject of the patent, but the: main invention was exclu- 
sively that of the patentee, who was held to be the true 
inventor In Tennant’s case (1 W.P.C. 125 n), however, 
od ро for a bleaching preparation was declared to be in- 

because the patentee had been assisted by a chemist, 


who had enabled him to arrive at a main portion of the 
invention. It seemed that the chemist had pointed out to 
the patentee that the end desired would be attained if the 
lime water in the bleaching liquor were constantly agitated, . 
and this turned out to be 30. ; | 

In another case it appeared that the patentee had been 
told of a particular roller, part of the machinery, by one 
Kay, and perceiving the value. of the invention, he took 
Kay into his service for two years, employed him in making 
models, and subsequehtly applied for and obtained a patent 
for the invention of his own. In the same way he obtained 
and adopted a peculiar form of crank, which was invented 
by another man. At the trial he was declared not to have 
been the true and first inventor. i 

Lastly, in a case which was decided in 1823, it was 
decided that if the invention is wholly or in part the work 
of a servant, the master. cannot get a patent alone, if at all. 
When a man obtains information to the effect that a work- 
man has knowledge of a particular invention, he cannot by 
merely taking that workman into his service annex that 
invention so as to become “ the first and true inventor.” 

The rights of an employer, who occupies a position much 
higher than that of a mere workman, must apparently be 
ascertained in accordance with the foregoing principles— 
that is to say, where the agreement is silent, the rights of the 
parties must be ascertained by reference to all the facts of 
the case. ln a case which was heard in the Chancery 
Division in 1902, an action was brought by an engineering 
company, who claimed a declaration that certain patents 
taken out by an ex-manager were the property of the 
company, and that the patentee was merely entitled to hold 
the same in trust on behalf of the company. It appeared 
that the company had for many years been manufacturers 
and importers of a particular machine, in connection with 
which they were the holders of certain patents. The defe - 
dant, who had held a position as their manager ir England 
for а number of years, was well versed in the business of the 
company, but there was nothing in his agreement with them 
to show that he was bound to hand over all his inventions tu 
them, nor was there anything to show that the company was 
entitled to the benefit of every invention which he or any of 
its employés might acquire. Mr. Justice Byrne, in giving 
judgement, said: “I recognise, and quite appreciate, the 
principle of those cases, which have established that the mere 
existence of a contract of service does not, per se, disqualify 
a servant from taking out a patent for an invention made 
by him during his term of service, even though the invention 
may relate to subject matter germane to, and useful fur, 
his employera in their business, and even though the 
Servant may have made use of his employer's time and 
servants and materials in bringing his invention to com- 
pletion, and may have allowed his employers to use the 
invention while in their employment; but, on the other 
hand, without repeating what has been so fully and admirably 
expressed by the Court of Appeal in Lamb». Evans and 
Robb v. Green, it is clear that all the circumstances must be 
considered in each саве І consider that. . . it is im- 
possible to say in the present case that the defendant has 
established the right he claims, having regard to the 
obligation arising from his contract of service, and I am of 
opinion that his cage is inconsistent with an observance of 
that good faith which ought properly to be inferred or 
implied as an obligation from his contract." 


—̃—̃̃ ARTE 


COMPARATIVE TESTS OF STEAM AND 
ELECTRIC LOCOMOTIVES. | 


In the Scientific American of May 20th, 1905, коше interest- 
ing data are given in connection with a series of comparative 
testa carried out at the end of last April on the most powerful 
express steam locomotive owned by the New York Central 
Railroad Co., and a new electric locomotive which is intended 
for the electrified portion of their lines. The steam 
locomotive has cylinders 22 in. x 26 in., the total weight 
being given as 342,000 lb., or approximately 1524 English 
tons, The electric locomotive is considerably lighter, the 
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approximate weight being 200, 500 lb., or approximately 894 
tons. Each locomotive was coupled to an eight-car train, 
the cars being loaded up so as to make the total weights of 
the trains practically equal, namely, 513 tons. The electric 
train, therefore, exclusive of locomotive, was 63 tons heavier 
than the train drawn by the steam locomotive. 

The experimental track is six miles in length, and the 
working conductor consists of a top-contact 70-Ib. steel rail, 
reinforced with copper. Current was supplied from the 
General Electric Oo.’s plant at Schenectady, the energy being 
transmitted at 11,000 volts and transformed down to 700 
volts at the sub-stations, the live rail voltage being about 
475. The tests show the importance of maintaining the 
pressure as near as possible to the normal, as, owing to the 
excessive drop during acceleration, the electric train was 
severely handicapped. 

Thus, in the first ran, both trains starting together, the 
steam locomotive accelerated faster than the electric loco- 
motive, owing to an abnormal drop in the voltage from 700 
at the sub-station to about 325 on the rail. At 8,000 ft. 
from the starting point, however, the electric locomotive 
acquired the same speed as the steam locomotive, and 
accelerated more rapidly from that point, passing the steam 
locomotive at a distance of two miles from the starting 
point, and finishing up two train lengths ahead. 

The maximum speeds attained were 50 miles an hour for 
the steam locomotive, and 57 miles an hour for the electric. 

In a subsequent test under the same conditions the rela- 
tive speeds were 53:6 and 60 miles per hour respectively. 
In order to compare the results under conditions approaching 
more nearly to those which ought to occur in practice, 
another test was made with а 6-car train, the approximate 
total weights being about 410 tons, and the trains starting at 
a point nearer to the sub-station so as to ensure a higher 
voltage. Under these conditions the electric locomotive, 
from the first turn of the wheels, accelerated faster than the 
steam locomotive, and at 1,500 ft. from the starting point 
the electric train led by a full train length. What is called 
the revenue-bearing load behind the locomctive is given in 
thie test as 256 tons for the steam and 307:25 for the electric, 
а difference of 51:25 in favour of the latter. The time 
required to reach a speed of 50 miles per hour was for the 
steam train 203 seconds and for the electric 127, the average 
acceleration up to 50 m.p.h. being respectively 0:245 and 
0:894 mile per hour per second. The latter figure cor- 
responds to an acceleration of 0:577 ft. per second per 
second. 

In order to test the maximum speed, the electric loco- 
motive was run light and attained the maximum of 80:2 
miles an hour, and it is believed that it could have reached 
90 miles per hour had it not been necessary to shut off cur- 
rent on the curves, | 

On May Ist a maximum speed of 85 m.p.h., with a 
limitation of 78 m.p.h. on the 2 degree 17-minute curve, 
was reached. 


ADVICE TO YOUNG ENGINEERS. 


Ir is the last luxury of the succeseful man to tender benévolent 
advice to the struggling aspirant beneath him. Sometimes it is in 
essence а kick at the ladder which raised him, but in any case it 
must be uncommonly good counsel to escape the carpings of the 
juniors, who always prefer “bread and circuses” to philosophic 
disquisitions. Electrical engineets, however, are remarkably well 
off for fatherly counsel. The recent advice of Mr. Swinburne 
to the students of the Institation of Electrical Engineers will 
be within the recollection of our readers, and now wisdom comes 
from over the water. In the Wisconsin Engincer for the present 
month a good article by Mr. O. H. Williams bears a most remark- 
able resemblance to the friendly counsel of Mr. Swinburne. Oon- 
siderations of space forbid us to print the paper in fall, but we 
may extract therefrom two anecdotes and some aphorisms. The 
first story illustrates the value of reciprocity in the exchange of 
practical and theoretical knowledge by students and workmen :— 

“The local electric plant took on а recent graduate who had 
carried on considerable practical work along the line of analysing 
flue gases which escape from the atacks of boilers. 

^ His first work with the company was along this line, with the 
hope that the operation of the station boilers would be improved 
and their efficiency increased. To best obtain these resulte, he 
made a study first of the men who were at that time handling the 


work. He became perfectly familiar with the methods of which 
they were making use, then brought them to a thorough under. 
standing of what takes place within the furnaces when the fael 
burns. After this bad been accomplished (which took about three 
weeks), he introduced an Orsat apparatue, and after explaining its 
working to the men, he had them use it, and they analysed the gas 
The tests they made at first, of course, were crade, but they made 
them all themselves, and they saw the results improve. By this 
time the men were thoroughly alive to the interest of the matter, 
and instead of considering themselves simply tools to carry out tha 
work of someone else, they were engineers doing scientific and 
practical engineering vork themselves. 

"A keen rivalry was established among the operators; they 
were working for results and obtained them, because they knew how 
to obtain them. The re- Its were, that for the year following this 
work the fuel costs deor. a:ed 6:8 per cent. on 7,500 tons of coal in 
а year, with coal at that {і пе costing practically $4.00 a ton; this 
result to the employing com pany. 

“The result to the man was that the company found that they 
needed just such another man for another place, and a better 
position elsewhere was fc ind, and he was given it.” 

The second anecdote shows the importance of a commercial 
training and broad views to a manager :— 

“А manager in a central station gas plant found it necessary to 
bring about a redaction in the net cost of the gas made at his 
plant, due to the rapidly changing commercial conditions in the 
district in which his plant was operating, for continued strikes and 
consequent limited supply of coal had materially raised the price of 
the raw material. 

“ Every effort was made by him along the lines in which he had 
received his training (he having worked his way by persistent efforts. 
up through the manufacturing end of the business to the position of 
manager) to meet the increased cost of materials by a decreased cost 
of manufacture, but this appeared to him impossible to do. 

The i :avitable result obtained, and he was transferred to another 
field, were a specialist was needed in the manufacturing end alone, 

aid ia filling his position a man was selected who had been trained 
ia a commercial way first, and later in engineering work. 

Viewing the matter in a broad sense, the successor saw that there 
wal small chance of cutting the costs of manufacture, but, neverthe- 
зы, he at once saw possibilities which, were sufficient for the case in 

and, - 
" The plant referred to was a coal gas plant, and, although the 
sales of gas were large, they had never ogltivated a market for their 
со те із the by-product obtained after distilling the gas from 
the coal. 

" Btatistios showed the manager that towns of the same size, and 
located under like conditions, offered a ready market for more coke 
than the plant produced, whereas for years the receipts from this 
source had been practically nothing. The oondition of the fuel 
market was such (due to labour troubles) that people were only too 
anxious to obtain a satisfactory substitute for coal, and before three 
months had passed, a demand had been established, the coke sold at 
the price of coal, receipts credited to the manufacturing coste, and 
the business again placed on a satisfactory basis.” 

The moral of the above stories is deduced in such fringent 
N that the salt would lose its savour if any other words were 
used :— 

"If you look romnd the electrical industry, or round the 
industries generally, who are at the top? Always the business 
man, The men at the head of large industries generally know 
very little science. A man may run a large electrical industry with 
the most vague ideas as to the true relation of the electrostatic and 
electromagnetic systems of units; in fact, he may think power, 
force and energy are very much the same kind of thing, if looked 
at in a broad, common-sense way without any scientific prejudice. 

" If he wants good technologists he employs them. If he wants 
practical men who can take commercial responsibility he pays good 
salaries; but if he wants men full of book knowledge he pays low 
salaries; but he does not generally want them. 

+ We see, then, that the business man is the master, the engineer 
ів his good slave, and the raw scientist is not good enough even to be 
the slave of the engineer; he has no market value at all. The raw 
scientist will remain at the bottom of the tree until he gets rid 
of the professional cant which pretends that raw science is pure, 
or nobler and superior to science as a whole ; and the engineer will 
remain in the middle position as long as he takes the middle view, 
and considers engineering as something superior to money con- 
siderations, and as long as he looks down on business and commercial 
methods. | 

These statements are, unfortunately, trae. Everything in 
engines can be ultimately reduced to pounds, shillings and 
pence ; and it is the man who can solve problems to these terms who 
is able to extract tho largest moiety therefrom for himself. But we 
would raise a larger question. Is not the very abundance of such 
good advice rather an abnormal symptom? Does it not point to 
the fact that either the conditions of employment in electrical 
engineering are becoming day by day more onerous, or else that our 
juniors enter the ranks with exaggerated ideas of their powers of 
progression? We are inclined to think that such counsel is the опЁ. 
come of a spirit of restlessness among subordinates due to agenerally 
unsatisfied state of mind, and we think that only rigid adherence to 
common sense will prevent the. majority of us from passing the 
bulk of our days in discoatent. Times have changed since the 
early days. There was then, во to speak, a vacuum in the industrial 
market, whose demand absorbed engineers and placed them ín good 
positions as quickly as they entered the electrical zone. Now there 
isa plenum, and good positions are gained only by hard self-pushing 
or the external pressure known as '' influence.” 

The days of quick changes are, perhaps fortunately, past. The 
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best course at present for a young engineer appears to be to attach 
himself to a good firm and identify its interests with his own, 
trusting that with the development of that firm’s business his share 
in the general success will be recognised, and that he will be 
gradually carried forward to more responsibility as vacancies occur. 
We would recommend to all whom it may concern the creed of a 
very successful engineer in а good position, who once defined his 
ideas to us as follows: 

Proposition 1.—I am here. 

“ Proposition 2.—When I leave, the fiag will be half-mast. 

" Proposition 3.—All the rest of you сап go to your proper 
destinations." 


BUSINESS NOTES. 


Albion Patent Boiler Feeder.—This apparatus is a 
combination of two jet instruments, connected in series with a three- 
way operating valve intended to control the supply of steam to the 
other two component parts. In the accompanying cross section, L 
represents the lifter portion, connected by the pipe w to the water 
inlet of the forcer, which is represented by ғ. The steam-operating 
valve v is so constructed that it will not admit steam to the forcer 
cones until the valve is opened full, whilst steam is allowed to pass 
through the pipe. P to the lifter immediately the valve is being 
raised off its seating. As both the opening full of the valveand the 
raising of the water to the forcer by means of the lifter are only a 
matter of a few moments, the steam from the forcer steam cone and 
the water from the lifter will arrive at x nearly simultaneously. 
The action is positive, as the water is forced up from the feed tank 
or well by the motive power of steam ; it is delivered to the forcer 
at а fairly high temperature, and is further heated whilst passing 
through the forcer. The feed enters the delivery pipe through the 
back-preesure valve 5 at a temperature varying, according to 
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cireumstanees, up to 300° F. To allow the water to pass the open 
gap G in the combining cone 7 of the forcer, some means had to be 
devised to keep the pressure surrounding the jet at this point 
always in excess of that pressure which corresponds to the tem- 
perature of the passing water. The pressure set up by the jets of 
the apparatus was utilised for this purpose. Valve o is firmly held 
upon its seating through this pressure acting by way of the by-pass 
о upon the top of it, and thus closes the relief passage > leading to 
the atmosphere. The apparatus is perfectly self-regulating for 
varying boiler pressures. A regulator B is provided to regulate the 
amount of feed delivered to the boiler by increasing or decreasing 
the water area at will. In general, this boiler feeder takes hotter 
water than others under the same working conditions, and starts 
instantaneously, even if the water-pipe and the feed-water are hot ; 
it will lift and force the water to boiler out of a well 50 or even 
100 ft. deep. The apparatus is made only by the inventors, the 
ALBION Ехотививіма Oo., LTD., Manchester. 


The “ Ratqua Rail Anchors.— These rail anchors, 
for which patents are pending, will readily commend themselves to. 
engineers and contractors engaged&upon tramway or similar works 
where girder rails are to be used. Both anchors are cheap, simple 
and efficient as a means of anchoring down the rails. The  Ratqua 


Тип RAT UA No. 1 Ram ANCHOR, 


No. 1” anchor consists of a foundation plate in the form of a H iron, 
the top flange of which at one end is turned up and over to make a 
forked grip on the bottom flange of the er rail, the other end 

slotted to take the fork of the “lo plate.” Tho latter 
isa plate formed so as to fit the outside of the girder rail, and 
when “ locked " into the slot of the H iron, is bolted with a single 
bolt to the web of the rail. The tighter this “locking” plate is 
bolted up, the tighter ithe grip of the anchor on the rail. The 
“ Ratqua No. 2” anchor consists of a foundation plate in the form 
of an H iron, the top flange of which is slotted at both ends. It 
carries two “locking plates," one on either side of the rail, both of 
which are bolted up to the rail web by а single bolt. This type ef 
anchor is sometimes favoured owing to the extra stiffness it gives te 
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Тнв "RarquA" No. 2 Ram ANCHOR. 


the rail web. The great advantage of both typosis that a rail can be 
taken ont and replaced by simply removing the “locking plates,” 
which operation in no way disturbs or shakes the H iron plate in 
the concrete foundation. The anchors, shown above, are for 
use as intermediate anchors in tramway tracks where sole-plates are 
used at joints, and where welded joints are adopted, and are not 
put forward as rail-joint anchore. The No. 2 anchor is especially 
recommended for use on an existing track which has been laid 
without anchors and is showing signs of “ pumping „; it is, in fact, 
the only anchor that can be put in a track whilst car traffic is: 
continued, and give absolute satisfaction. Messrs. Hunsr, NELSON 
AND Co., of Motherwell, who are the sole manufacturers for the 
" RATQUA " RAIL AncHoss, of 4, Victoria Terrace, Edinburgh, have 
provided special plant for the making of these anchors and 
“locking plates,” and can supply large quantities on very short 
notice. 


Imports of Foreign Electrical Machinery.—A slight 
easing off in the importation of foreign electrical machinery into 
this country occurred during May last, the valae—£29,477— being 
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the smallest monthly total so far recorded, and comparing with 
£51,064 in April last, and £35,887 ig May, 1904. For the first five 
months of the year the imports have attained a total of only 
£207,089, as contrasted with £214,811 in the corresponding period 
of last year, and £260,505 in the first five months of 1903. 


The Stellite A.P. Fan.—The Stellite A.P. fan, which is 
here illustrated, is equally suitable for use on the table, wall, 
orceiling. It has been specially designed to meet Admiralty 
requirements, and is guaranteed mechanically and electrically 
sound. The frame is fitted with & gimbal ring, while the joints 
bave brass fittings and phosphor bronze bearings. The gimbal 
arrangement permits the fan to be turned about, so that a current 
of air may be sent in any required direction. A three-speed 


Tan STERLLITB A.P. Fan. 


starting switch is fitted in the pedestal, with a spring catch position 
for each speed, and the starting lever is thoroughly insulated; a 
substantial braes guard is fitted, and self-regnlating carbon brushes 
and self-oiling bearinga are also among the details of these little 
fans, The Егиствіс AND ORDNANOR AOCESSOBIES Oo., Lro, of 
Stellite Works, Birmiogham, who are placing this fan on the 
market at an exceedingly low price, have numerous agencies through- 
out Great Britain, also in South- Africa, India, Ohina, South 
America, &c. | 


The “Royal Ediswan Radio-Lite" Lamp.—Tsr 
Epon & Swan Uneb Exroraic Lieut Oo., Lro., of Edis wan 
Buildings, Cheapside, E.C., have introduced the “ Royal Ediswan 
Radio-Lite " lamp, as here illustrated, in order to meet the growing 
demand for a special form of spherical-shaped electric lamp. It is 


"EROYAL &ISWAN — © 
> -RADIO-UITE 


Tum “Royat EpiwaAN Rapio Lire” Lamp, 


manufactured in two sises, for any voltage from 100 to 250. The 
bulb diameters are 4 and 5 in., giving a downward reflection of 
40-50 and 80-90 с.р. vely. The lamp gives a beautiful soft, 

ht light, y suitable for shop lighting, corridors, insti- 
tutions, house lighting, &c. It is claimed to be the best of its 
kind on, the market, and we understand that great enr has 
been experienced in meeting the numerous orders in hand for it, — 


Installation Contracts.—Messes. W. P. THEERMANN 
AND Oo., of Manchester, have recently booked the following 
contracts :— 


For the Broadstone Spinning Co., Ltd., Stockport.—A 100-xw. coupled plant 
and 1,850 lights. 

For the Royal and Grand Theatre Co., Bolton.—T wo 75-н.р. gas engines with 
gas producers, dynamos and acoumulators, and 1,000 lights. 
| 600 ше Theatre Royal Co, Ltd., Darlington.—A gas engine and dynamo and 

ights. 

For the Goyt Spinning Co., Ltd., Marple.—A steam engine, three dynamos, 
and 1,400 lights. 5 

For the Monton Spinning Co., Ltd., Eooles.— Three dynamos and steam 
engine. and 1, 050 lights. 

Aa 400 гово Spinning Co., Ltd., Patricroft.—Three dynamos, steam engine, 
and 1, ts. 

For the Byrom Dyeing Co., Ltd., Bacup.—Dynamos and 220 lights. 


The following contracts have recently been completed by Mr. 


RarrR Nanos, of Cardiff :— 


Mountain Ash Market Hall and Pavilion; Mountain Ash, Glam.—Complete 
electric ugis installation, consisting of 18-в.н.р. '' Cundall " oil engine, General 
Electric "в dynamo, driven direct from the oil ow which has been 
specially built with extr& heavy fly-wheels, Johnson & Phillips arc lampe and 
incandesoent пи 

Anchor House Residence and Drapery Establishment, Ebbw Vale.—Complete 
installation, consisting of 10-н.н.г. ** Cundall " oil. engine, Webster" d 0, 
» Edíswan " switchboard, “ A. B. P.“ storage battery, and about 100 incandescent 


lamps. | 

Tdenbam House, Tidenham, Glos.—Oomplete electric light {installation 
consisting of 10-в.н.р, ‘‘Cundall" oil engine, Webster” dynamo, Ediswan' 
switchboard, '' A.B.P.” storage battery, and about 100 incandescent lampe in 
residence, stables and outhouses, laundry, &c. | 

Barry Urban District Council, Glam.—Sapplying and laying about 700 yards 
of armoured cable from destructor to technical schools, and supplying and 
fixing “ Webster” motors at technical school to drive fitting shop machinery. 

Dan-y-Bryn and Frondeg, Radyr, near Cardiff.—Complete installation, соп. 
sisting of 20-B. H. Pp. Cundall" gas engine and patent suction gas producer 
(worked at a cost of 2d. per hour at full load), Webster” generator, Wednesbury | 
white marble switchboard, ''A.B.P.'' battery (110 cells), underground mains 
Dan-y-Bryn is wired and fitted with 150 incandescent lights, and Frondeg i’ 
15855 wan 90 lights, and about 60 lights in cottages, oonservatories, outs 

ouses, &0. 


Switchgear Contracts.—Messrs. BERRY, SKINNER 
AND Co. have recently secured the following contracts for Berry's 
patent ironclad switchgear:—London Electric Supply Oo., Ltd, 
50 sets; Maidstone Oorporation, 100 sets; Govan Corporation, 
12 months’ supply; Swindon U.D.O., 12 months’ supply: Norwich 
Corporation, 100 sets; Birmingham Corporation, 144 sets. 


The “Typhoon” Table Fan.—The “ Typhoon” fans 
form one of the many varieties of electrical apparatus turned ont 
by Messgs. VgRITYS, Lro., of Aston, Birmingham. These fare, 
following the prevailiog fashion, can be adapted at will for table, 
wall, or ceiling use, being provided with a patent knuckle joint for 
tilting, and a swivelling joist, thus allowing the fan to be ast to 
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Tum "TrPHOON" Taste Fan. 


blow in any desired direction. The motor is of the well-known 
“ Aston” type, and a three-speed regulator is arranged in the 
base of the fan. The base is substantially made—three 
spreading feet being provided, and, as a whole, the motor and base 
are finished in black and gold enamel, the blades being bronsed. 
The firm build many varieties of fans for domestic and trade par- 
poses, which are adapted as desired for either direct or alternating 
current circuits. 


Natal.—The value of the electrical fittings imported into 
Natal during the three months ending with March last is officially 
returned at £9,000, as compared with only £8,000 in the correspond: 
ing quarter of 1904, 
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Stoker Contracts. — The following contracts have 
recently been booked by Mxss ns. Epwanp Bennis & Co., LTD., of 
Little Hulton, Bolton :— 


Blackpool Corporation, two Bennis patent stokers and self-cleaning com- 
ed air furnaces for Lancashire boiler, and automatic steam regulator. 

Burton-on-Trent Corporation, four Bennis patent machine stokers and new 
patent self-cleaning compressed air furnaces. 

Northampton, for the Northampton Electric Light and Power Co., complete 
coal ash elevating and conveying plant, coal bunkers, &c. (£862). 

Hammersmith Borough Council, Electricity Department, complete coal and 
ash elevator conveyor plant (£717). 

Portsmouth Dockyard Power Station, 20 Bennis stokers and furnaces shafting 
gear, &c. (through Messis. Edwin Danks & Co. (Oldbury), Ltd. 


For Sale.—On June 28rd, Messrs. P. HUDDLESTON 
AND Co. will sell by auction at Hammersmith a quantity of elec- 
trical apparatus. On 28th inst. the same firm will offer a complete 
electrical installation at High Barnet. Particulars of both sales 
appear among our advertisements to-day. 


Large Increases in Imports and Exports.—Con- 
parison of last month's Board of Trade trade returns with those of 
the correspending period is complicated by the fact that May, 1904, 
contained an extra Sunday, and was also affected by the Whit 
holidays. Nevertheless, as they stand, the figures are very satis- 
factory, the imports, inclading bullion, showing an increase of 
£2,326,000 over last year, and of £5,610,000 over May, 1903. The 
exports are £3,500,000 ahead of last year, and £4,780,000 higher 
than 1903. For the five months, the retarns are still better, 
especially as compared with two years ago, imports being £17,560,000 
higher, and exports £18,406,000 higher.— al Mall Gazette. 


Electrician's Screwdriver.—Mr. W. MARSHALL, of 
72, Oxford Street, Manchester, has sent usa sample of liis newly- 
designed screwdriver for the use of electrician instrument makers 
and others, It is somewhat similar to the tool used by watch- 
makers, but of a much stronger pattern. The revolving head is a 
useful feature, as, by placing the point of the index finger in the 
hollowed part of the looge bead, and the blade of the screwdriver in 
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Вистіок or W. O. A.“ SCREWDBIVER. 


the slot of a screw, it шау Бе twirled rapidly between the thumb 
and second finger by means of the knurled boss in the centre. 
Should the screw be too tight a fit for this, the instrament may be 
held with the loose head pressed against the inside of the knuckle 
of the first finger, and the screwdriver turned by the finger and 
thumb as before, the extra purchase making it easy to prevent it 
from slipping out of the slot of the screw. e illustration is a full 
size section; the design is registered. It is known as the W.O.A." 
screwdriver, these letters being the initials of the designer, who is 
an electrical man. The whole article is British made. 


Book Notices.—Hanuale dell’ Ingegnere Elettricista, 
per Attilio Marro. Milan: Ulrico Hoepli. 1905. Price L. 7.50. 
It is an unfortunate fact that the British engineers who are 
acquainted with the Italian language are in a very small minority. 
This is the more to be regretted in view of the excellent articles 
and treatises on engineering matters now published in that language, 
and of the admirable works which have been carried out by Italian 
engineers. Moreover, to those who retain a smattering of Latin 
from their schooldays, and are familiar with French, the language 
of Italy is remarkably easy to master sufficiently for practical pur- 
poses In this pocket-book, one of the 800 "Manuali Hoepli "—a 
series of scientific, technical and educational works comprising a 
library in 1tselt—the reader has a handy reference book of nearly 
700 pages, covering sll branches of electro-technology in brief. 
There are numerous articles on the theory and practice of electrical 
engineerir g, diagrams and tables galore, and a fairly complete index. 
The book opens in the rational way, like an ordinary volume, is well 
printed and strongly bound, and is sure to meet with a favourable 
reception. | 

Electricity ; Its Place and Power in the Universe. By “Bureka.” 
Glasgow: W. Hodge & Оо. 1904. Price 18. net. In this pamphlet 
the author sete himself (or herself) to justify the single theory of 
electricity and magnetism.” Incidentally, he attempts to demon- 


strate that gravitation is electrical. The internal heat of the earth . 


is ascribed to the inflow of electricity. Beeing that the author 
confuses force with energy, saying that energy is expressed by what 
we call weight," and speaks of an electrical current as “a flow of 
ether into the body which has been rendered vacuous,” it is hardly 
necessary to discuss his theories seriously. His criticisms of the 
work of such men as Faraday on terrestrial magnetism are amusing, 
seeing that he believes that the magnetic needle sets itself in the 


direction of the lines of electric flow. But we must not waste 


further space on this egregious “ Eureka,” who has found merely a 
mare’s nest, 

The Fan. By С. Н. Innes, M.A. Manchester: The Technical 
Publishing Oo. 1904. The author, dissatisfied with the cur- 
rent theory of the fan, applies to the latter the theory of the 
centrifugal pump, giving as his justification for this proceeding the 
fact that the pressure employed is never such as to materially com- 
press the air discharged, which may therefore be treated as if it 
were an incompressible fluid. Attention is called to the defects of 


the anemometer, which, as well as the Pitot tube, tends to give an 
exaggerated value for the quantity of air discharged. We can well 
believe this, having regard to the incredible claims which have at 
times been put forward for the delivery of fans. The author, after 
discussing the theory of centrifugal or radial-flow fans, goes on to 
deal with the design of these, followed by that of mixed-flow fans, 
and gives a very large number of experimental results, accompanied 
by drawings, which occupy, with descriptions of various makes of 
fan, five chapters. It is then shown that the results obtained agree 
remarkably well with the calculations based upon the author's 
theory. A chapter follows on high-pressure fans, after which the 
theory and design of propeller or ventilating (axial-flow) fans are 
dealt with. In this case also much space is devoted to experi- 
mental results. The treatment of the whole subject is very com- 
prehensive and detailed, and the work must prove of great value to 
designers and users of fans. 

Modern Iron Foundry Practice, Part II. By d. R. Bale. Man- 
cheeter: Technical Publishing Co., 1905. Price 3s. 6d net. 

Part I. of this work was noticed in the ErEgorBIcAL Ravimw in 
October, 1902. The present section deals with machine moulding, 
cleaning castings, shrinkage and distortion, tests of cast-iron and 
foundry accounts. The author is well acquainted with his subject, and 
describes a large number of machines used for various purposes, 
giving also full detaila of the mode of handling them. After 
describing sand-blast apparatus for cleaning castings, the anthor 
discusses the causes of bad castings, and points out features to be 
avoided and precautions to be taken to prevent their occurrence. 
Dealing with tests, the author shows the effect of chemical con- 
stitution on physical properties and gives details of the recognised 
methods of testing cast-iron. The book will be of value to those 
who are in charge of iron foundries, or of work in connection with 
cast-iron. i f 

Practical Mathematics, By A. Consterdine and A. Barnes. 
London: John Murray. 1905. Price 2s. 6d. This is a work for 
beginners and elementary studente, and is designed to inculcate 
into them a working knowledge of the subject in connection with 
actual measurements (made them) Geometry, as well as 
arithmetic and algebra, is dealt with, and abundant practical 
examples are provided. Rules not in general use are excluded. 
There can be no question as to the thoroughly practical nature of 
the instruction; accuracy of measurement is taught, rough sketches 
are freely used, and the use of approximations is explained, in the first 
chapter. Even the truth of the straight-edge is checked. The 
value of x is determined by measurement. Further on, squares, 
levels and plumb rules are requisitioned, and squared paper. The 
student has to sketch his desk, and calculate the area of ite surface. 
Graphical exercises follow closely upon simultaneous equations, 
and the latter are solved by means of the former. Ideas of volume 
are acquired by the aid of cubes, with which rectangular prisms 
are built up, and the connection between weight and volume is 
shown by means of the balance.  Finelly, experimenta with the 
pendulum are introduced, and the ideas of time, speed, &c., are 
explained. The book is one which would horrify the old-fashioned 
type of mathematician, but will receive the cordial approval of the 
physicist; the student who finds his work tedious and dis- 
tasteful under its guidance may safely be set down as mentally 
defective, We do not say that the book is faultless, but it is 
certainly one of the best of its kind that we have ever seen. sits 

“Sir Henry Bessemer, F.R.S.” An autobiography. London: 
Engineering. 16%. net. . 


Trade in South Africa.—It is stated in the current 
issue of the British and South African Export Gazette that the total 
volume of goods imported into South Africa last year amounted to 
£35,456,518, a sum which, although less than that for either the 
boom years 1902 or 1903, was, nevertheless, £3,861,889 more than 
for any previous year. Towards this amount the United Kingdom 
contributed £22,073,791, or 62:4 per cent. of the total, being a 
slight increase of 0'9 per cent. on 1903. The share of British 
Possessions was £4,919,014, or 13°9 per cent., an increase of 3°7 per 
cent. ; that of non-competing foreign countries, £2,759,503, or 7:6 
per cent., a decline of 1`7 per cent.; and that of competing foreign 
countries, £5,704,210, or 16°1 per cent., a decline of 3°9 per cent. 
The volame of trade done by the principal competing foreign 
countries was: United States, £3,445,539; Germany, £1,251,298 ; 
Belgium, £538,116; Holland, £283,083; and France, £148,905. 
Our contemporary deals with the progress of British, colonial and 
foreign trade with South Africa over a period of 10 years, and 
shows that, although British trade has increased in volume from 
£12,901,434 in 1895 to £22,073,791 in 1904, yet these figures repre- 
sent a proportionate decline in the share of the United Kingdom of 
from 75°9 to 62:4 per cent. ; while in the case of competing foreign 
countries there has been a rise of from 137 to 16:1 per cent. Our 
contemporary says that an early revival in trade in the Bouth 
African markets appears to be imminent. 


Widnes-Runeorn Transporter Bridge.—We are in- 
formed that the suspension cables used in connection with this 
bridge were supplied by the St. Нигюнв CasLm Co, Ітр., of 
Warrington. It is claimed that they are the largest cables ever 
made for this class of work. | 


Delagoa Bay.—The secretary of the Lourenco Marques 
Chamber of Commerce at a recent meeting of that body read a letter 
from the Unrrep ENGINEERING Co., of Johannesburg, in which com- 
plaint was made of the “violent and inconsiderate " treatment 
their higher class electrical goods received at Delagoa Bay. It was 
stated that so great had been their losses through breakage that 
they had experienced difficulty in insuring. The matter isto be 
brought to the notice of the District Governor. . 
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Catalogues and Lists—Messrs. REAVELL & Co., 
Іло., Ipswich. New catalogue C10, showing the latest designs of 
their air-compressors for electrical driving. The special feature in 
these machines is that they are arranged for being directly coupled 
to electric motors without the intervention of any gears, and yet 
maintaining only two bearings in the compressor and motor com- 
plete. The construction is shown in section for double-ended 
machines with а polyphase motor, one of which (of 80 в.н.р) is to 
be seen at the firm's exhibit at Lidge. There is no need to provide 
a fly-wheel with this type of compressor, because the torque is 
almost perfectly regular. The list illustrates the smaller duplex 
eompressors which Messrs. Reavell have made in large numbers for 
eontral stations and sub-stations for cleaning purposes, and which 
they will be exhibiting at the approaching Tramways Exhibition. 

The latest design of their two-stage compressor is also illustrated, 
and these machines are in use in central stations in London aud 
elsewhere for supplying compressed air at high-pressure for air-lift 
purposes. 

Mrsans. Davip ROwBLLG & Oo., Westminster, S.W. Illustrated 
price list of iron fencing, gates and buildings, constructional steel 
work and iron bridges. p: s 

Messrs. BARNARD GRANT & Co., 27, Mincing Lane, Б.О, Price 
list of electric lighting wires and cables manufactured by the Land 
and Sea Cable Works, Ltd., of Cologne-Nippes. 

ATLAS CARBON AND BarTERY Oo., Lro., Southwark. A number 
of loose lists of "Atlas" porous pots, new central sinc batteries, 
“ Dania " dry cells, carbon brushes, &. 

Mrssks. ARTHUR L. Gissow & Co., 19-21, Tower Btreet, W.C. 
Oatalogue illustrating and describing the Kinnear patent steel 
rolling shutter which is in use at a number of electric tram-car 
sheds in this country, including those at Nottingham, Manchester, 
Bexley, Glossop, Bournemouth, L.O.C. (Clapham depót) and 
Cardiff, and many others; also at Lot's Road generating station, 


various railway warehouses, repair shops, &c. Sectional drawings 


are used to explain the constructional principles of these shutters 
and the different arrangements and methods of attachment adopted 
to suit actual conditions. The “В and В” folding gates and other 
specialities are also shown. ; : 

WESTON ELECTRIOAL INSTRUMENT Co., Audrey House, Ely 
Place, Е.О. An excellent catalogue of the well-known Weston 
electrical measuring iustruments. It is divided into four sections : 


(1) portable and laboratory instruments for direct current; (2) 


portable instruments for alternating and direct currents; (3) 
switchboard instraments for direct currents; (4) diagram of 
dimensions and condensed price list of switchboard instruments. 
трна regarding the company’s London office appeared in our 
issue. шщ 

Mzmssns. Млуов & Courson, Ілтр., Glasgow. Date card for 
month of June, giving on the back data relating to the performance 
of a Pick-quick Longwall coal-cutting machine at а Lanarkshire 
colliery. The firm is issuing a series of monthly cards, each bearing 
fresh data relating to working resulta. 

WESTMINSTER ELRBOTBICAL Teesra LaABOBATORY, York Street, 
. S.W. Leaflet relating to incandescent lamps as light standards, in 
which they announce that they have arranged with the Zurich 
Incandescence Lamp Co., Ltd., of Kew, to supply them with lamps 
specially designed for use as standards. These lamps are aged and 
tested at the Westminster laboratory, and descriptive and price 
particulars appear in the leaflet. $3 


Trade Announcement.—Mr. G. R. SANDERSON has 
opened offices at 28, Station Road, Workington, for trading in elec- 
trical and mechanical supplies generally. He invites firms to send 
lists and prices and discounts. 


Dick, Kerr Contracts.—The following contracts have 

recently been booked by Messrs. Dick, Kerr & Co., Ltd.:— 

L.C.C.—8 miles of permensns way (conduit system) ; five motor-generators, 
each of 500 kw. capacity. 

Heywood.—Two 200-K w. p.c. sets. 

Birmingham.—11} miles of permanent way; 200 cars and equipments. 

Metropolitan Electric Supply Co.—T wo 00-ке. motor-generators. 

Batley Corporation.—53 miles permanent way and overhead equipment. 

Johannesburg Municipality.—100 single-truck top-covered cars and equip- 
menta; two watering cars. 

Burnley Corporation.—One 500-kw. D.C. generator. 

Ashton-under-Lyne Corporation.—fix cars and equipments, 

Exeter Corporation.—' Two cars and equipments. 


Temporary Electric Wiring in Steel Tubes.—M xssxs. 
Бтммохрв Ввов., Lrp., have sent us particulars of their method of 
temporary wiring in steel tubes specially designed for the preven- 
tion of fire-rieke and of electric shock. The system consiste of 60/30 
8. W. d. cables, 1,000 megohm insulation, enclosed in fireproof and 
waterproof flexible steel tubing, with mechanical couplings at 
intervals for connecting in lengths as required, and for attaching 
electroliers and fittings at any desired position. The whole is 
plated Venetian bronze, which gives it & handsome appearance cal- 
culated to harmonise with any decorations. The ease and facility 
with which the system is erected specially fit it for fixing in 
houses and buildings that are unwired, or for additional temporary 
lighting without interference to existing installations. The tubing 
being only 3 in. in diameter can be laid along picture rails, cor- 
nices, &c., without being seen, no fixing being required, and the 
walls, &c., are not in any way damaged. The wiring, when fixed, 
forms a continuously covered metallic system. One size of cable 
only being used, i.e., 60/30 (carrying 7:2 amperes at 1,000 amperes 
per sq. in.) divided into 5-ampere circuite, leaves no chance of 
mistake by overloading through using the wrong size of cable, and 
keeps down the voltage drop on long runs, No connecting-up in 
{һе usual way is necessary, all fittings having a plug to attach to 
the couplings. The electric coupling is so designed, that a perfectly 
gight electric connection is qnsured always, which cannot wear loose, 

, 


has no parts, and is very neat and com in appearanoe. 
Messrs. Simmonds Bros., who mske up this kind of wiring, may be 
addressed at 4, 6 & 8, Newton Street, High Holborn. 


Factory Returms.—At St. Helens Police Court, on 
Friday last, Tum Sr. Hercens Caste Co., LTD., were summoned 
for not furnishing а return of the number of persons employed by 
them, as required by the Home Office regulations. Mr. Graves, 
Government Inspector, stated tbat the form which should have 
been returned to the Beoretary of State, giving the number of 
employés, had not been so returned. The number of employés was 
about 200. The looked upon the factory returns as of 
considerable importance, as they took the form of an industrial 
census, and unless the returns were sent in the census was inaccurate 
and really of no value. For the defence, it was stated that the 
omission was really an oversight, and as soon as it had been brought 
to the company's notice they had filled in the form and returned it. 
They gave an assurance that it would not happen again. Mr. 
Graves stated that there were many cases outstanding, and 
he had been instructed to take action in & number of them asa 
warning to others. A fine of £1 and 4s. 6d. costs was imposed. 


Strike.—According to a Glasgow paper, a strike is in 
progress affecting a number of the brass-finishers and iron-turnen 
employed at the works of Mussas. Lowpon Bros. & Co., electrical 
engineers, Dundee. The dispute has reference to the allocation of 
work, the brass-finishers objecting to certain jobs which they con- 
sider to be within their province being performed by the iron- 
turners. The employers affirm their determination to have no 
further relations with the strikers, so that the quarrel has resulted 
in what is virtually a lock-out. 


Ferranti, Ltd., and Witting, Eborall & Co.—We are 
informed that a working arrangement has just been entered into 
between Mussrs. FERRANTI, Lrp., and Messrs. Wirrina, ÉBOBALL 
AND Co., Lap.. which is of considerable interest to the electrical 
industry, as it affords an instance of the combination of two com- 
petitors who at one time held widely divergent views in respect to 
various matters connected with the design of high-pressure switch- 
gear and the like. In the future Messrs. Forranti’s intereste in 
India, South Africa, and (largely) on the Continent, will be looked 
after exclusively by Messrs. Witting, Eborall & Oo., who have in 
addition come to an understandiog with Mesers. Ferranti in respect 
to work in Great Britain. Thus, for instance, it will now be 

sible to obtain Ferranti material through any of Witting, 

borall & Oo. branch offices or agencies under precisely similar 
terms as if ordered at Hollinwood. Farther, each firm will have 
the benefit of the other’s experience, and as both firms have made 
a speciality of high-pressure switchgear and the like, the 
combination, in this respect particularly, should prove a strong one. 


Liquidation.—Sream Power SYNDICATE, LIMITED. 
Creditors must send particulars of debte, &., to Mr. H. W. 
bier 2, Queen Anne's Gate, B.W., the liquidator, by 
uly 21st. 


Bankruptcy Proceedings.—A. G. INRIG, electrical 
engineer, Tottenham and Woking.— First meeting, June 19th, at 
24, Railway Approach, S. E.; public examination, July 4th,at Town 
Hall, Guildford. 

Horxzs & MoOALLUM (A. Holmes and A. McCallum), electrical 
engineers, Crown Works, Darwen.— Order made June 6th. 

ALBERT SMITH (Electric Motor Supply Co., Nottingham).—June 
94th is the last day for receiving proofs for intended dividend. 
E. W. Humphreys, 4, Castle Place, Park Btreet, Nottingham, 
receiver. 

Fnamp Внау, electrical contractor, Hessle Road, Hull First 
meeting June 21st ; public examination, June 26th, both at Hull. 


For Sale.—The War Office is inviting offers for surplus 
boilers, dynamos, &c, at Bermuda, Woolwich and other places. 
See our advertisement pages. 


LIGHTING AND POWER NOTES. 


Alloa.—The British Electric Plant Co. has offered to 
accept £10,000 to terminate its agreement with the T.C., but, on the 
recommendation of its committee, the Council will not en 
this, and has resolved that the street arc lamps be cut off, it being 
anticipated that a saving of £168 will be effected by the sub 
stitution of incandescent lamps. 


Belfast.—The Corporation has resolved to reduce the 
price of energy for power and heating purposes as from July 16 
next. Special prices are to be offered to consumers using energy 
during certain hours and for stand-by purposes. 


Bath.—There was no opposition at the L. G. B. inquiry 
on June 6th into the application of the T. C. for а loan of £19,000 
for E.L. purposes. Of this sum £9,000 represented excess expendi- 
ture, and the Inspector (Mr. H. Ross Hooper) intimated that much 
of the excess might have been avoided had the original estimates 
been more carefully prepared. 


Bishop Auckland.—The County-of Durham Electrical 
Power Distribution Co. announces that it intends to transfer ita . 
powers uader the Bishop Auckland E.L. Order to the Cleveland 
and Durham County Electric Power Oo., the money consideration 
being £2,083, and also the Auckland Rural Ю.Т, Order to the same 
syndicate for £1,117. 
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Bangor.— An explosion recently occurred at the electric 
lighting Works, which is stated to be due to au accumulation of 
water in the steam piping. | Б 


Barrow.—The returns of the past year’s working of the 
E.L. department show that the total capital о: Нау on the works 
ів £92,555. The revenue has gone up from £9,748 to £11,623, an 
increase of £2,375 during the year; the expenditure, however, was 
only £350 greater. The gross profit amounted io £6,698, and after 
deducting financial charges amounting to £5,199, the net result 
was a profit of £1,199. The number of units sold increased from 
540,146 to 837,454. 


Brentford.— The electric lighting of the district has been 
settled by the B. of T., who, after considering the representations 
made on behalf of the D.O. and the two companies, who applied for 
prov. orders, decided to dispense with the consent of the Council 
in regard to the application of the Brentford Electric Bupply Co., 
and to grant it the order. The application of the Metropolitan 
Electric Supply Co. was refused. 


Bristol.—The Corporation has resolved to reduce the 
price of energy for lighting from 5d. to 44d. per unit as from 
October lst next. The same discounts as hitherto are to be allowed. 


Brynmawr.—Messrs. Copland & Cardin, of Newport 
(Mon.), have reported to the U.D.O. that an electrical plant to light 
the whole of the district could be provided at a cost of about £8,000. 
The Council has asked the firm to advise as to the probable working 
cost and revenue. 


Buckingham.—The T.C. has accepted the tender of the 
local E. L. Co. for public lighting. 


Burton-on-Trent.—Sanction has been received from the 
L.G.B. for loans amounting to £5,611 to defray excess expenditure 
on works for which loans have been previously sanctioned, £4,000 for 
the extension of mains, &., and £500 for the provision of a 100-xw. 
D.C. tramway generator, regarding which an inquiry was recently 
held by the B. of T. a 


Castleford.—The U.D.C., on June 8th, resolved to 
engage Mossrs. Medhurst, Page & Co. to prepare a fall report re the 
proposed combined E.L. station and refuse destructor, at a fee of 
40 guineas, 

Chatham.—In connection with the disastrous fire at 
the Chatham Electricity Works, a formal agreement with Gilling- 
bam Borough Electricity Department has been signed, whereby the 
latter is to supply the Kent Electric Power Co. with electrical 
energy for its users, for а minimum period of six months at 24d. 
per unit; a new boiler is to be purchased and fixed at the 
generating station, capable of evaporating 5,000 Ib. of water рег 
hour, its estimated cost being £1,000. Messrs. Henley's Telegraph 
Works Oo. have been entrusted with the work of laying the cable from 
Gillingham to Chatham. The power company is taking advantege 
of the trenches which are being opened by the National Telephone Co. 
in Rochester, for the laying of mains from their Chatham Btation to 
the Frindsbury Power Station. The solicitor of the company 
informs us that the destroyed works were ensured for £21,300 in 


. five offices. 


Continental Notes. — GERMANY. — The municipal 
authorities of Oldenburg have decided on the establishment of an 
electricity works in the town. 

IrALY.—4A concession has been applied for to put down a water- 
power plant on the River Lys (Turin province) for generating elec- 
trical energy for power purposes. 

SPAIN.—An electrical power concession has been granted to put 
down a plant to utilise the water power of the River Tajo at Puebla 
de Montalban (Toledo). 


Coventry.—The E.L. Committee hag recommended the 
T.C. to undertake to maintain and replace consumers' lamps, subject 
to a graduated scale of quarterly charges. 


Croydon.—The OC.C. has decided to illuminate the 
Croydon Borough Hospital with electricity. 

The E.L. Committee is preparing a report on the comparative 
cost of street lighting by electricity and gas. 


Dewsbury.—The tenth annual report of the electricity 
undertaking shows that during the year ended March 31st last, the 
receipts amounted to £9,303, as compared with £8,814 in the pre- 
vious year. Working expenses totalled £4,859, as against 
£4,160 in 1903-4. The gross profit was £4,394, as compared 
with £4,653. Interest absorbed £1,330, and sinking fund £1.812, 
leaving a net profit of £1,243, against £1,951 in the previous year. 
The reduction of £708 in revenue is partly accounted for by the 
reduced prices from October; £1,000 was granted їп relief of the 
rates, and £250 transferred to the reserve fund, which now stands 
at £799. During the year 989,037 units were generated, and 
877,649 units were sold as under:—Public lampe, 25,272 unita; 
traction, 517,318 units; and private consumers, 335,059 units. In 
the previous year, 437,492 units were disposed of. The average 
price obtained for lighting was 4'35d. per unit, for motors 1 93d., 
and for traction 1:48d., the net average price for all purposes being 
2 44d. per unit. The cost of working shows an improvement over the 
previous year. The total length of feeder cables laid is over four 


miles, and there are 17 miles of distrit uting cables laid in 52 miles 


of streets. 


Glasgow.—In view of the satisfactory results of the 
past year’s working, the Electricity Committee of the Corporation 
expects to reduce the initial charge per unit for two hours’ use 
maximum demand from 6d. to 34d., and also the cherge for stair 
lights from 258, per lamp per annum to 16s. per lamp per annum. 


Gorton.— The U. D. C. has decided to adopt electricity 
for the public lighting of the principal streets, énergy being sup- 
plied by the Manchester Corporation. There will be provided 41 arcs, | 
representing 16,400 с.р., at an annual cost of £328. The eristing 
gas lamps represent 3,500 o.P. and cost £246 a year. 


Govan.—The extension of the electric lighting тусл .:в has 
just been inaugurated. The scheme involved an expen. ture of 
£35,364, and includes a new switchboard, two batteri з, two 
balaucers, nine duplicate feeders, and four mid-wire f.eders. 
Surface condensers have been installed, one condenser serving four 
engines, and one each for the other two. Two new boilers have 
been erected, with an evaporative capacity of 16,000 1b. of steam per 
hour at 160 lb. pressure. As the works are far from any water 
supply, & cooling tower and pond have been constructed for the 
condensers. During six years since the opening of the station, the 
capital expenditure has increased from £16,000 to £94,000. 


Grays.—The U.D.C. has received from the L.G.B. sanc- 
tion for a loan of £6,000 for the extension of the E.L. works. 


Halifax.—The Corporation has decided to apply to the 
B. of T. for its approval of the change by the Corporation of the 
method of supplying electricity from alternating to a direct- 
current three-wire system at 230 and 460 volts on the three-wire 
8ystem. 


Hindhead.—In 1900, Mr. J. Grover (the present 
managing-director of the Hindhead and District Electric Light 
Co., whose meeting is reported in our ‘City Notes” to-day) who is 
largely interested in the development of the Hindhead Estate, 
decided to put down а small electric lighting plant for the purpose of 
supplying energy to the Moorlands Hotel and one or two surround- 
ing houses, and retained Messrs. Handcock & Dykes to prepare the 
plans. The original plant consisted of two 15 ft. x 5 ft. Oornish 
boilers, each to evaporate 1,400 lb. of water hour, working at 
150 lb. per square inch, and an improved Berryman feed water 
heater; two Reavell vertical high speed, compound, non-con- 
densing steam engines, each direct coupled to a Lancashire 
Dynamo Oo.’s dynamo, to give 35 amperes 450 volts, at 450 r.p.m., 
but capable of running up to 550 volts when charging the 
batteries; the lat'er consisted of 240 cells capable of discharging 
up to 60 amperes and of giving 40 amperes for four hours ata 
terminal voltaye of rot less than 440. The mains originally laid 
were ‘25 eq. in. a-d ‘15 sq. in. three-core, paper, lead-covered, 
British insulated wire cable, laid in wooden tr:ughs, In the 
course of time applications were received from additional 
houses, and finally it was resolved to apply fcr un electric 
lighting provisional order, which was duly granted in 1902. 
In 1904 an extension of the plant became necessary, and 
owing to the high ccst of coal and the cost of carting it several 
miles from Haselmere station, it was resolved to put in a Diesel oil 
engine coupled toa Siemens dynamo. This engine of 40 B.H.P. 
was put to work last autumn, and has proved mos: satisfactory. 
To meet the further demands an additional set has t зеп ordered 
this spring, in the shape of another Diesel engine vf 80 B. H. y 
coupled to an Electric Oonstruction Co.'s dynamo. ha new set 
is to be ready for running by the autumn. In additicn there has 
been installed a pair of balancers, each capable of giving 20 amperes 
at 220 to 230 volts, and a Siemens booster set consisting cf & motor 
and two generators capable of giving 30 amperes, 10 to `O volts on 
each side of the three-wire system. The total route length of 
mains now laid is approximately six miles, the farthest lig ht being 
approximately 12 miles from the station. The latter ps ins were 
laid solid in stoneware conduits instead of wood trough g. The 
station buildings are interesting, as it was felt that in  .ocality 
anything in ths nature of a shaft or ordinary station buildings 
would be out of place, and they have therefore been design“ to 
look like an ord ix ary red brick private residence, a very steep 
pitched roof coming nearly to the top of the chimney stack. The 
station is ran by a resident engineer, Mr. Reader, who has his 
house at the statio-. | 

Horsham.—4A. L. G. B. inquiry was held on the 6th inst. 
into the application of the U.D.C. far a loan of £5,123 for electric 
lighting purposes. 

Kings Lynn.—At Wednesdays T.C. meeting it was 
reported that the electricity department had a net surplus of £367 
on the year's working, agsinst £486 last year. 


Leyland.—The U.D.C. has applied to the D. of T. for 


an extension of time in which to carry out the E.L. order. 


Maidenhead.—The loss to the borough on the E.L. 
department for tbe year just ended is £940. The estimated loss on 
the ensuing year is put at £550. 


Middlesbrough. — The Corporation E.L. Committee 
reports that the undertaking last year yielded a profit of £504. 


New Malden.—The clerk of the U.D.C. has been autho- 
rised to communicate with the va:ious E. L. companies who bad 
given notice of their intention to apply to Parliament for powers, 
and who subsequently withdrew, to ascertain upon what terms they 
were prepared to take over, on 1 a:e, the powers given by tle 
Council's prov. order. 

(Continued оп р ige 983.) 
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cranes, which are electrically operated by B.T.H. direct gallons, the three coolers installed having each some 
current motors. | 686 вч. ft. of cooling surface. | | 
In the condenser basement there are also installed two The oil flows by gravity from storage and filter tanks in 
2 | the top of the building, 
through the oil-circu- 
lating system in the 
engine room, and back 
to tanks in the bottom 
of the building. From 
the latter it is forced 
by- means of elec- 
trieally-driven centri- 
fugal pumps through 
the coils of the coolers 
up to the tanks and 
filters again, some 5 
per cent. being fil- 
tered. E 
The cooling water 
is pumped from the 
river. Each cooler is 
provided with’ its oil 
and water-circulating 
pumps, arranged, as 
in the case of the 
condensing plant, with 
vertical spindles, the 
motors being on 
the ground floor, as 
shown in our illus- 
tration. 
Bleam-driven air compressors, which are used for working the The н.т. switchgear, as previously stated, is installed on 
heavy valves, and for the artesian well lift; also for working three galleries down one side of the engine room, the 
the barge basin gates, capstans and wharf cranes, for opening auxiliary switchgear being arranged on galleries at the eastern 
and closing windows, and for fitting shop and cleaning pur- end of the engine room. It was supplied by the British 


Fic. 36.—ALLEN-B. T. H. ExorrING PLANT. 


Fic. 37,.— GENERAL VIEW or Encine Room AND SWITCH GALLERIES! !125-kw. EXCITER UNrr8 IN FOREGROUND, 5,500-kw. 
TuRBO-UxrTS BEHIND. 


poses. A Worthington steam-driven pump ів also provided Thomson- Houston Co., and all the high-tension switches are 
for fire and drainage purposes. n | | motor-operated{by means of а low-pressure circuit controlled 
Although installed in a separate building, the oil-cooling from a small pilot switchboard. | | 
plant, which. is shown in. fig. 47, is an essential part of —. The high-tension oil switches are of the B. T. H. standard 
the generating plant. It has a capacity of about 20,000 motor-operated type, as described in the ELECTRICAL 
F 
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REVIEW of September 9th, 1904; there are about 100 
complete three-phase sets scattered with the corresponding 
bus-bars, cables, &c., over the three switchboard galleries, 
a general idea of which; canj::be,; obtained: from our 
illustrations, figs. 34 
and 37. 

The extra high- 
tension leads are 
practically direct ; 
the several genera- 
tor switches being 
located nearly oppo- 
site their respective 
generators, on the 
lowest switch gal- 
lery. The oil 
switches supplying 
the outgoing lines 
are scattered the 
whole . length of 
the top gallery, 
and are supplied 
from the various 
sections of the 
main bus-bars in- 
stalled. on the 
middle gallery, 
which connect the 
several generator 
switches, thus 
there is no single 
bus carrying the 
whole station out- 
put. The extra high-tension bus-bars;are not in duplicate, 
owing to the complications involved. 
~. То give access to the extra high-tension main bus at any 
time without suspending service, it is divided into, five 


Fic. 39.—Controt BOARD: FEEDER SECTION. 


sections by means of four oil switches, as indicated in the 
general diagram, fig. 35. To each of the five sections are 
connected two of the 5,500-Kw. main generators, each of 
which is provided with one complete motor-operated three- 
phase oil switch. From each of the five main sections of the 


bus-bar, about 13 of the total number of 68 three-phase 
cables leading to the sub-stations, are supplied, power being 
delivered through two “feeder group” oil switches, each 
such switch feeding a short length of bus-bar, termed a 
* group-bus," from 
which in turn six 
or seven feeders are 
each supplied 
through a motor- 
operated feeder oil 
switch. This 
arrangement for 
grouping the 
feeders was adopted 
with the object of 
getting two oil 
switches in series 
with each other, 80 
that in case of the 
failure of one from 
any cause, the 
other would be 
available to open 
the circuit in 
case of an emer- 
gency. 

Each sub-station 
is provided with 
two or more 
Separate extra 
high-tension three- 


Fig. 38.— AUXILIARY TRANSFORMERS AND MOTOR OPERATED RHEOSTATS FOR . 
TuRBO-GENERATORS. ; core feeders, which 


supply one high- 
tension bus-bar in the sub-station. The several feeders to 
one sub-station are taken from different sections of the extra 
high-tension bus-bar in the! generating station, so that all 
sub-stations’ зар be supplied through part of their feeders, 


Еа. 40.—Controt BOARD: GENERATOR SECTION. 


even with one complete section of the main bus-bar in the 
generating station out of service. 

Each oil switch, as a whole, and each phase in its own cell 
is isolated with masonry ; the idea being that if one phase 
should fail, the other two would open the three-phase circuit 
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if the spread of the trouble to them was prevented. The con- 
struction of these switches is illustrated in figs. 45 and 46. 
The contact rods within the oil are capable of carrying about 
800;amperes continuously. This is ample for any one of 
the outgoing feeders ,n this station, but in. order to cope 


Fias. 41 AND 42.—IsonLATING SwiTCHES AND Static DISCHARGERS. 


with the load which may come upon any one of the bus-bar 
section or group switches, an auxiliary contact in air is pro- 
vided across the tops of the oil pots, this contact being 
broken. before the contact within the oil pot. These air con- 
tacts can be seen in the accompanying face view of one of 
the bus-bar section switches. The moving parts of the 
switch are thrown from the “ off " to the “on” position, or 
vice versa, by means of powerful coil springs contained 
within the mechanism above the stone slab which forms a 
cover to the extra high tension parts. When thrown by 
one spring against the other, they are caught and prevented 
from rebounding by means of a clutch through which the 
driving motor immediately takes hold, and supplies the 
necessary power to complete the compression of the receiving 
spring. 

Each oil switch is connected to the bus-bars through 
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Fic. 43.— GRovP or H.T.-FEEDER OIL SWITCHES. 


three knife-blade isolating or disconnecting switches which 
make it possible to test the mechanism of any oil switch 
withovt connecting the corresponding machine or feeder 
to the live bars. А sat of these knife switches is illustrated 
herewith. All the high tension gear, such as main bus-bars, 
pilot transformers, main leads, switches, &c., is thoroughly 


isolated by means of masonry barriers either of brick or 
artificial stone construction. 

The control boards for operating the н.т. machine and 
feeder switchgear are of two types, one consisting of the 
usual:vertical panels, the other of an inclined bench-board 
or table on which are mounted the 
handles of the control gear, with a 
vertical instrument panel behind ; figs. 
39 and 40. The generators are con- 
trolled from the inclined bench-board 
and corresponding instrument panels, 
which stand on a projecting bay of the 
second gallery, while all of the out- 
going feeders are handled on the ver- 
tical panels, which face the bench- 
board; thus when the operator faces 
the station, he has the control of his 
machines in front of him and of his 
feeders behind him. 

On account of the size of the 
field rheostats necessary to handle the 
excitation of these large machines, 
their contact arms are motor-driven. 
A small controller on the bench-board 
panel for each generator, serves to start, 
stop or reverse the direct-current motor 
driving the corresponding field’ rhostat. 
Limit stops on the rheostat dial also serve to cut off the 
current from the motor, in case the operator attempts to run 
the contact arm beyond the limits of the dial. In the views 
of the end galleries, and also in the distance in that of the 
bench-board (figs. 38 and 40), the motor-operated rheostats 
can be seen above the auxiliary switchboard. The main 


Fig. 44.— VIEW OF THE AUXILIARY SWITCHBOARD. 


field discharge switch, which is of the single-pole type, is 
however, mounted directly on the generator panel in the 
controlling bench-board. Each generator panel is equipped 
with :—One controlling hand-switch for main oil-switch ; 
two indicating lamps to show whether the main oil-switch is, 
in open or closed position ; one field discharge switch ; one 


982 


THE ELECTRICAL REVIEW. 


[Vol. 56. No. 1,438, Јони 16, 1905, 


field rheostat motor-controller ; one synchronising receptacle ; 
one signal push switch, to turbine position ; and one con- 
trolling switch for turbine governor motor. 

By means of the last device, the speed of a turbine may 
be adjusted in order to bring it into synchronism with the 


Fies 45 1нрі46.—н,т. OIL BREAK SWITCHES, SHOWING ARRANGEMENT OF POTENTIAL TRANSFORMERS. 


other machines ; also, when the machines are in parallel, 
the division of the load may be adjusted from the switch- 
board. 

Each generator is also provided with the following 


instruments :—Three main ammeters; a main voltmeter 


permanently connected across one phase by means of a 
potential transformer ; 
a power factor indi- 
cator; a field am- 
meter, and an inte- 
grating watt-hour 
meter. 

The latter is of 
the single-phase type, 
with a potential deri- 
vation of proper phase 
relation to give cor- 
rect readings on one 
phase of the three- 
phase circuit, this 
being considered suf- 
ficient with a perfectly 
balanced load. Each 
generator is also 
equipped with one 
reverse-current relay 
designed to light up 
an alarm lamp, but 
not to operate the 
corresponding oil 
switch automatically ; 
the object of this 
device is to give the 
switchboard attendant 
instant notice оп 
the proper panel, 
if any generator fails. 
Automatic opera- 
tion of the generator 
switches is avoided, owing to the liability of excessive out-of- 
phase oscillating cross currents, due to a heavy fault on the 
network, pulling out the generators if equipped with reverse- 
current automatic release, and thus suspending the service. 

The highest voltage on the switchboard or benchboard is 
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the 125 volts of the exciter апа switch-operating circuits, 
All alternating potentials for voltmeters, wattmeters, 
synchronising, &c., are derived from potential transformers 
having a ratio of 100 to 1, thus giving 110 volts when the 
line voltage is 11,0C0; one terminal of the secondary 
circuit of each of these 
potential transformers 
is earthed on a ground 
bus-bar which circu- 
lates through the extra 
high-tension gear for 
the purpose, во that a 
breakdown between the 
primary and secondary 
coils, would not raise 
the potential of the 
secondary circuits sup- 
plied from the trans- 
former. Similarly all 
am meters, overload 
relay coils, series 
coils of wattmeters, 
&c., are supplied from 
series or current 
transformers giving 
a secondary current 
at full load of 3} 
amperes at а pres- 
sure of, roughly 10 
to 12 volts; the 
secondary circuits here 
also being similarly 
earthed. 

The leads con- 
necting the current 
and potential trans- 
formers and the oil switches with the control switchboard are 
run in extra heavy screwed Simplex pipe, laid on the top of 
the gallery floor joists, before the concrete floors were put 
down. 

The use of extra high-tension enclosed glass-tube fuses in 
the primary leads of the potential transformers, prevents 


Fic. 47.—Vinw or THE OIL Coorisa PLANT, Lot's Roan PowER STATION. 


any considerable rush of power through them into the piping 
in case of a fault. 

It will be noted that the main generator oil-switches, and 
the bus-bar sectionalising switches are non-automatic, the 
individual feeder switches being the only automatic extra 
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high-tension oil-switches in the station. The latter are 
equipped with overload relays of the adjustable time-limit 
type, the time feature being obtained by an air dash, designed 
to allow the relay contacta to close instantly in case of a 
short-circuit, but with a moderate overload, only to close 
the contacts after an adjustable time-limit of several seconds. 
To provide for operation with the neutral of the extra high- 
tension generators earthed, and to take care of all possible 
breakdown between any feeder conductor and the lead sheath, 
a relay is connected in each of the three phases of each ont- 


going line; the three relay contacts being connected in . 


parallel to supply the motor of the corresponding oil switch, 
thus a breakdown to earth on any one of the three phases 
trips out the whole feeder at the generating station end. 
The relay contacts for all the feeders are supplied through 
what might be termed an alarm relay, which, in turn, rings 
а gong in case any extra high-tension switch trips out 


automatically ; this alarm relay is inactive when the : 


extra high-tension switches are opened by hand control. 

To enable the operator to readily find which one of his 
many feeders has tripped out automatically, the alarm relay 
also illuminates one of 10 alarm lamps, indicating to which 
group the faulty feeder is connected. 

The oil switchgear is designed to break any emergency 
current. Thus їп the case of a fault upon an extra high- 
tension feeder, which may be rated at 2,000 Kw., the power 
to be broken will exceed the 2,000 xw., and, in fact, be 
whatever the whole station can generate on short circuit, 
together with considerable power that will be momentarily 
thrown back from all synchronous machinery on the system, 
by virtue of its inertia and excitation. 

No charging devices have been installed for the extra 
high-tension feeder cables supplied from this station ; as with 
oil-break switches, the harmful effects of throwing a cable 
directly into circuit are to a great extent avoided. The 
oil-break switch apparently does not allow the current to 
strike across its contacts, until these are so close that the 
current persists without an intermittent make-and-break at 
each alternation. 

The connection of the neutral of the generators is made 
through a resistance of 6 ohms, thus limiting the flow of 
current, in case of a dead earth on any phase, to about 
1,000 amperes. This is ample to pull out the faulty feeder, 
but will not drop the synchronous machinery out of step, as 
would a dead short circuit. 

The auxiliary switchgear for handling the exciters and for 
supplying power tothe 100 or so motors for operating auxiliary 
plant, is mounted on an end gallery. The exciter panels are 
single-pole, the other polarity, together with the equaliser, 
being handled by switches mounted on pedestals adjacent to 
the exciters; thus only one polarity of the exciter system is 
carried to the exciter switchboard. 

In connection with the duplicate storage batteries, for 
operating the H.T. switch motors, &c., suitable end-cell 
switches are provided to keep up the delivered voltage as the 
battery discharges, an emergency connection is also arranged 
80 that the storage batteries may be charged from' one or 
more of the exciters in case the synchronous motor-generator 
set becomes crippled. The auxiliary board also provides for 
supplying the direct-current crane motors from either the 
motor-generator set, or the exciters. Like the extra high- 
tension bus, the exciter bus is divided into two parts, so 
that continuous service can be given by the plant during 
repairs. К. ' 

The transformers for supplying the auxiliary station 
circuits are located on the top gallery above this switchgear. 
On the extra high tension side, these transformers are 
supplied from three different sections of the main high- 
tension bus-bars through the usual group switches and indi- 
vidual transformer bank switches, the controlling switches of 
the latter being mounted on the auxiliary board. On the 
low-tension side, these three banks of transformers feed a 
220-volt bus, which again is not in duplicate, but is sectioned 
into two parts so arranged that one bank of transformers 
feeds each half of the bus, and the third bank can be con- 
nected to either or both. These low tension connections 
are made by means of heavy air-break lever switches. From 
this 220-volt low-tension bus, lead-covered feeders are 
supplied through automatic oil switches of the hand-operated 


type, mounted on the back of the panels, and distribute 


energy throughout the whole station to individual 
motor-switches and starters mounted adjacent to the motors. 
The oil-switches in these low-tension feeder circuits are 
automatic and fitted with overload release, but without time- 
limit attachments. | 

At the eastern end of the building а complete suite of 
offices for the engineering staff is provided ; this includes a 
fully equipped testing laboratory, where fuel, water, gas, 
electrical and other tests can be efficiently carried out. 

In concluding our reference to the power station, we may 
remind our readers that it is the largest and most complete 
plant of its kind in the world. 

(To be continued. ) 


LIGHTING AND POWER NOTES. 


(Concluded from page 977.) 


London.—BaTTERSEA.—TThe В.О. has decided to petition 
the House of Commons against the Administrative Oounty of 
London and District Electric Power Oo.’s Bill, in anticipation of its 
becoming necessary to continue opposition; with regard to other 
electricity legislation of 1905, the Council will act independently 
of the other local authorities when Bills come before the second 
House. Application has been made to the L.O.C. for sanction to & 
loan of £8,830, to defray expenditure in connection with the exten- 
sion of electricity plant and mains, 

L.O.C.—The district auditor, Mr. T. Barclay OCockerton, has sub- 
mitted & report on the accounts of the County Council for the year 
1903-4, criticising the Council's method of rendering accounts for 
meter testing, which, he suggested, should be paid in advance, or 
collected at the time of the test. | 

The Council has decided to lend £9,960 to the Poplar B.C., for 
work at the generating station. ; 

IsLinaron.—The following revision of prices for energy is 


recommended by the Lighting Committee:—(a) Maximum demand 


system, the present charge of 7d. and 4d. to be reduced to 7d. and 
9d.; (b) flat rate, the present charge of 5d. to be rednced to 4d. ; 
(c) present charges for power, &., to be altered from 2d., 144. and 
13d., to a uniform rate of Id.; (d) time limit in the case of supply 
for power to be abolished; (e) a discount of 24 per cent. to be 
allowed on all quarterly accounts exceeding £5, and 5 per cent. on 
all quarterly accounts exceeding £10; (/) the foregoing charges to 
come into operation at the end of the Beptember quarter. 
MaByYLEBONS.—The report from the borough accountant and 
electrical accountant, showing the result of the investigation of the 
books of the Metropolitan Electric Supply Oo., Ltd., with reference 
to the consumers’ accounts, shows that the total number of con- 
sumers supplied during the year was 5,801; the total number of 
meters in circuit was 6,482; gross income from sale of current was 
£133,270 ; the income from meter rents, £4,469 ; total B.T. units sold, 
6,289,877; and the average price obtained per B.T. unit (including 
meter rents), 5°259d. The gross profits on the year's working were 
& little over £50,000. It is proposed to continue the company's 
charges to consumers to the end of the year, and then to revise 
them in the light of experience of the working of the system. 


Motherwell.—The annual report of the Electric Lighting 
Committee shows that during the past year tho number of units 
sold amounted to 730,177. The cost of production was £2,556, 
equal to 82 per unit, as compared with 88 for the previous year. 
The total expenditure was £2,934, and the total income £7,452, 
leaving a gross profit of £4,517. Financial amounted to 
£3,885, leaving a net profit of £632 on the year’s working. 
The mpn was approved, and it was agreed to clear off the 
expenditure on free wiring account, amounting to £335, out of the 
profit. 


Oulton Broad.—The U.D.C. has decided that in future 
the local E.L. Co. shall not be allowed to erect overhead wires in 
Cotmer Road, but must lay them underground. 


Ripen.—The T.C. has decided to circularise the district 
to ascertain if the inhabitants are desirous of having the E.L. This 
decision is in consequence of a letter from the B. of T. asking if 
the Council intends to take any steps to carry out the B.L. 
Order, 1901. 


Sheffield.— The returns of the E. L. Department for the 
year ending March 25th last, show that the total capital expended 
amounted to £804,527. The total revenue amounted to £59,396, 
and the expenditure on generation, distribution, management, &c., 
to £16,990, leaving a gross profit of £42,405. As the financial 
charges for the year amounted to £43,056, a deficit of £650 results 
after covering all charges. The latter amount was deducted 
from the accumulated surplus of £21,002. The Neepsend 
Works, although only in use for five months, enabled the 
department to generate 4,546,141 units, at a working expenditure of 
£16,270, as compared with 3,980,049 units and £17,234 respectively, 
with the old works in the previous year. The equivalent namber 
of 8-c.P. lamps connected at March last was 340,000. 


984 


THE ELECTRICAL REVIEW. 


[Vol 66. No. 1,488, Jumm 16, 1905. 


South African Notes.—Care Town.—A Port Elizabeth 
contemporary states that there are now thirty-one electric cranes in 
position at the docks, and others are being fixed on the East Pier. 

Post ELIzanETH.— The local Electric Lighting and Power 
Private Supply Act has received the Royal assent. 

East ‘Lonpon.—On the recommendation of the E. L. Committee, 
the Т.С. has decided to obtain an additional Davey, Paxman 
"Dryback" boiler for the electric power station. The electrical 
engineer has beén instructed to proceed with the installation of 
electric street lighting in Acadia. 

BoxssurG.—The local Electric Lighting Co. has commenced 
operations, and a number of stores are already supplied. Owing to 
difficulties with the postal authorities with respect to telephones, 
street lighting has not yet been started. ^" 


Southwick-on-Wear.—The  U.D.C. has granted the 
request of the County cf Durham Electrical Power Distribution 
Co. to carry high pressure and distributing mains overhead, the 
company offering to supply energy at 31d. per unit less 5 per cent. 
if overhead wires are used. Sunderland R. D. C. has given similar 
permission to the company. Я 


Stourport.—The U.D.C. has declined to accede to the 
request made by a number of ratepayers that the Oouncil should 
ask the Kidderminster E.L. Co. to apply for a prov. order 
for electricity supply. 


Swansea.—The municipal electrical undertaking shows 
а gross profit for last year of £7,408, and a net profit of £1,271; but 
as £3,125 has to be set aside for the sinking fand for previous years, 
in accordance with the requirements of the L. G. B, во as to bring 
м fund up to date, the result is a deficit of £1,109 on the under- 
ing. 


Swindon.—The T.C. has decided to enter into agree- 
ments with any of the wiring contractors in the borough for the 
wiring of consumers’ premises on the following terms:—For one 
three-light pendant, £1 0s. 6d. ; for one single pendant or bracket, 
128.; for each additional single pendant or bracket within O ft. 
of the first single pendant or bracket, 8s.; lamps, 1s. 3d., 1s. 14d. 
and 1s. 1d. ; shades, 6d. 
` The L.G.B. has forwarded sanction for loans of £6,300 for cables 
and house connections; £1,375 for meters and demand indicators ; 
£1,200 for motors and arc lamps; and £7,766 for new plant, 
buildings, &c. 

The T.C. has decided to install a refuse destructor adjoining the 
electricity works. 


Swinton and Pendlebury.—The U.D.C. has applied to 
the L.G.B. for sanction to a further loan of £2,000 for mains of greater 
capacity than those originally contemplated, owing to the unlooked- 
for demand for energy, and another loan of £2,617 for the extension 
of the E.L. supply to the Broad Oak Park distriot. 


Tasmania.—DzrvoxronT.—Mr. G. H. Lofts, the town 
electrical engineer, has sent us & copy of hie annual report on the 
E.L. undertaking to December 31st, 1904. Last year was the first 
complete year's working of the Town Board's scheme. The total 
revenue was £1,246, and the total costs, including £343 for interest 
and sinking fund, amounted to £1,150, leaving a net profit of £96, 
which is, for a colonial town such as Devonport, very creditable. 
The total number of equivalent 8-c.P. lamps connected was 3,097, 
and the number of consumers 140; 31,499 unite were sold, and 5,088 
units were used for street lighting. The prices charged are 8d. and 
3d., maximum demand system, for lighting, and 3d. for power. 
The maximum load recorded was 60 Kw. 

The plant in operation consisted of a Climax boiler, with super- 
heater and feed-water heater, of about 2,000 lb. water evaporative 
capacity per hour; one Bellies 75-H.P. compound non-condensing 
engine coupled to a Brush Universal 500-volt 48-kw. generator; a 
Tudor battery of 180 ampere-hours ; a Merry weather-Brusb motor 
pump, and Brush balancer boosters. The installation of a new 
B. & W. boiler, with superheater, of 3,000-4,500 lb. capacity, 
together with & new generating set and switchboard extension by 
the Brush Co., has just been carried out. | 


Thirsk.—The tender of the Northern Counties Electric 
Supply Co. for the lighting of the district for 1905-6 has been 
accepted by the P.C. The price is 29s. 6d. per 40-c.P. lamp per 
year, as against Sle. paid previously. The company’s offer to make 
& reduction of 5 per cent., provided its tender was accepted for & 
period of three years, has also been accepted. The same company 
has secured the contract for lighting Thirek Junction Railway 
station. 


Tonbridge.—The U.D.C. has resolved to give a free 
supply of energy for electric light during June, July and August to 
new customers. 


Wantage.—It has been intimated to the U.D.C. that 
the Wantage Engineering Co. intends applying for a prov. order 
for electricity supply. 

Warrington.—'The T.C. bas decided to give consumers 


the option of a flat rate of 41d. per unit, with a discount of 4d. per 
unit for prompt payment of accounts. 


Whitby.—The T.C. has received permission to borrow 
£3,100 for the extension of plant—viz., a boiler, steam turbine, 
200-x w. dynamo, and surface condensing plant. 


Worthing.—The T.C. has applied to the L. G. B. for a 
loan, of £3,300 for. E. L. purposes. 


TRAMWAY AND RAILWAY NOTES. 


Benares.—The United Provinces Gazette of May 13th 
contains the statutory notification of an application by Меин, 
Crompton & Oo., Ltd., for ап order authorising the construction of 
an electric tramway, and the supply of electricity in Bonares. 
Single lines are to be laid between the Kashi Railway station and 
the courts, with crossing places where requisite. The draft of the 

posed licence contains most of the usual clauses found in licences 
issued under the Indian Electricity Act, such as mutual powers of 
interference in regard to the bresking-up of roads for the laying of 
tramways, or the stoppage of tramway traffic for the purpose of laying 
sewers, drains or water pipes. The licensees have to maintain the 
road surface between the lines and for 12 in. on either side, and shall, 
if called upon by the local authority, carry —npon such conditions as 
not to interfere with the passenger service—all materials required 
by the municipality, as well as sweepings and refuse, at cost price. 
In case of interruption by floods the licensees may construct tem- 
porary lines. The rates to be charged to passengers are fixed at 
13 annas per mile per second-class passenger, 10 seers (20 lb.) of 
luggage in one package allowed passenger. The 
licensees are at liberty to charge a higher rate for first-class 
passengers, or for extra weight or extra accom panying 
passengers, or to carry any class of goods they may think fit, so long 
as the transport of these does not interfere with the safety or con- 
venience of the passengers. 

A сору of an accompanying schedule reveals that the licensees 
must complete a tramway at least four miles and one furlong in 
length within three years from the date of granting of the licence, 
No mention appears of a payment for track rental, and exemptions 
from octroi duties or municipal rates and taxes are granted to the 
licensees. As regards electricity supply, mains have to be laid 
within a compulsory area (in this case the streets along which the 
trams are to run) witbin two years of the granting of the licence, 
The maximum prices for energy for lighting are to be 12 annas per 
unit with a minimum annual charge of 20 rupees, and six annas per 
unit for energy for power. The prospective licensees (Messrs. 
Crompton & Co.) are to be allowed to make over and transfer the 
tramways order and electricity supply licence to a London company, 
provided that the municipality is satisfied as to the financial position 
of the proposed company. 


Buenos Ayres.—A conflict has arisen between the 
Anglo-Argentine Tramway Co. and the. Executive Government 
owing to the latter having granted a new concession to a syndicate, 
and having annulled the company's original concession over 


certain routes. The company has taken legal proceedings for the 
protection of its rights. 8 


Croydon.— The Tramways Committee recently submitted 
a report recommending the Oouncil to determine the lease of the 
British Electric Traction Co., which will expire on May 31st, 1906. 
Notice of this must be given before December 31st of this year. 
The Council approved the recommendation. The B.E.T. Oo. wrote 
stating that it was about to construct the section of the tram- 
way from Croydon to Tooting, and asking the consent of the Council 
to crect additional car-sheds at the Thornton Heath depót, where 
the Croydon cars are sheltered. This privilege was asked for on 
terms, together with a request that the Corporation would also give 
the company facilities for ranning the cars from the depot to the 
new lines in the event of the lease being determined. The Oouncil 
unanimously decided to refuse to grant the request. It was hinted 
that the decision of the Council to determine the lease would allow 
any negotiations to go forward for the alteration of the present 
terms of the lease. 


Derbyshire.—Recently the Mottram and Hollingworth 
U.D.Os. and Tintwistle R.D.C. asked the Urban Electric Supply 
Co, to extend the electric tramways from Glossop into the three 
districte. The company, on the ground that it would not receive an 
adequate return for the outlay, has declined to embark upon the 
scheme. 


Edgware.—A driver in the employ of the Metropolitan 
Electric Tramways, Ltd., has been committed for trial on a charge 
of driving an electric car recklessly in Road on Easter 
Monday. The car collided with a horse and van, killing the former 
and seriously ip juring two men. 


Folkestone.—The T.C. has applied to the B. of T. 
for an extension of time in which to commence and complete the 
electric tramways. 

Mr. W. B. Hopkins, of the National Electric Construction 
Oo, Ltd. attended the meeting of the Cheriton U.DC. on 
June 6th, with reference to the electric tramway scheme 
from Folkestone through Cheriton to Hythe. Mr. Hopkins 
said hisidea was to form “опе grand municipal scheme ” to connect 
up Cheriton and Shorncliffe with a main line from Folkestone to 
Hythe, which would go across Shorncliffe Camp. The Council 
decided that it could do nothing in the matter until it had the full 
echeme in detail before it. с 


Noughton-le-Spring.—A sad accident occurred on Ње 
newly opened line of the Sunderland and District Electric Tram- 
ways Co. last Monday. The driver lost control of a oar in 
descending a slope Inear Silkaworth, and it crashed into a wall. 
About 14 passengers were injured, and a boy was во badly hurt tbat 


he died almost immediately. Another passenger and the driver 


had to be removed to Sunderland Infirmary. 
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Glasgow.—A summary of the traffic returns of the 
Tramways Department for the year ending May 31st shows that 
during the 12 months 195,767,519 passengers were carried, against 
188,962,610 in the previous 
amounted to £756,480 88. 7d., against £717,893 4s. 2d., an increase 
of £38,587 4s. 5d. The car-mileage was 17,942,595, compared with 
16,291,082—a difference of 1,652,518. The average traffic revenue 
per car-mile was 10°12d., against 10584. ia 1903-4, while the 
average track mileage (single) open during the year was 1442 miles, 
compared with 135 miles in the previous year. 


Kirkcaldy.—Although the total number of passengers 
carried by the Kirkcaldy Tramways for the first year's working was 
9,632,855, there is a loss shown of £1,575. 


London.—Ciry.—A_ conference between the Special 
Committee of the City Corporation, which is considering the 
question of tramways over Blackfriars Bridge, and a deputation 
from the L. C. C., took place last week at the Guildhall. The pro- 
ceedings were of a friendly character, and it is expected that the 
Court of Common Council will rescind its resolution vetoing the 
proposition. The widening of Blackfriars Bridge practically 
amounts to the building of a special bridge for the tramways, as 
recently suggested by one of our correspondents, and will certainly 
remove many of the objections which have been raised to the laying 
of tramways across the river. 


Neweastle-on-Tyne.—The balance-sheet of the city 
tramways for the past twelve months has just been issued It shows 
a total income of £197,850 as against £185,028 for 1903-4, an 
increase of £12,822. The expenditure was £127,019 as against 
£121,558 for 1903-4, an increase of £5,461. This leaves a net 
revenue of £70,831 as against £63,470 for 1903-4, an increase of 
£7,361. The car-mileage for last year was 4,326,152 as against 
4,059,907, an increase of 266,245. The chief items of expenditure 
were :— Power, pumping and sub-stations and distribution expenses, 
£10,628; public lighting, £587; general expenses, £17,494; traffic 
expenses, £69,716 (which included wages, £47,940); maintenance 
work, £28,594. The total traffic receipts were £193,305 as com- 
pared with £180,631 for 1903-4, an increase of £12,675. As to the 
disposal of the profits, the interest on loans totals £33,944, while 
the redemption fund requires £29,718, so that a net profit on the 
year’s working of £6,294 remains. This, with the balaace from the 
previous year of £3 661, makes a total of £9,955, which is carried to 
the renewals fund. There has been paid off altogether in redemp- 
tion. £83,371, and £2,053 has been placed in the sinking fund. It 
isinteresting to note that the total expenditure has been reduced to 
7 05d. per car-mile as against 7 19d. for the previous year, while the 
revenue works out at 10°72d. per car-mile, Traffic expenditure per 
car-mile was 3:87d. compared with 3:97d. 


New York Subway.—On Monday last a long stretch of 
the new subway was flooded by the bursting of a 48-in. water main, 
greatly disorganising the traffic. . 


New Zealand.—Curistcuuncy.—Progress payments 


have been made by the board to the New Zealand Electrical Con- 
struction Oo. to the amounts of £24935 and £2,063 (deposit 
. returnable). | 

Kanoni.—The ratepayers by a large majority have rejected the 
proposal put forward by the B.C. to borrow £29,000 for a system of 
Lombard motor- buses and the installation of an B.L. plant. 


Plymouth.—The T.C. has received from the B. of T. 
sanction to borrow £2,800 for laying the Garden Street Tramway 
and for electrical equipment. 


South Shields.—After several years of debate, disputa- 
tion and argument, and after appeals to the people for approval or 
condemnation of innumerable schemes, a start has at last been made 
with the Corporation system of electric tramways, and there is a 
promise of the scheme being pushed forward with all possible 
speed. The lease on the present tramways in the borough held by 
the South Shields Tramways Oo. does not expire until February 
next, but it is intended to proceed with the construction and equip- 
ment of the new route over which the Corporation has powers to 
run the cars. The Stanhope Road section is to be begun first, and 
the line will be carried from Tyne Dock, down Stanhope Road, 
along Meldon Terrace and down Westoe Lane. The contract price 
for the permanent way is stated to be £45,000, the work having 
nm undertaken by Messrs William Underwood & Brothers, of 

infield. 


Walsall.—4An agreement is to be entered into with the 
Wolverhampton and District Electric Traction Co., Ltd., under 
which the Corporation shall have the right to run“ through cars 
over the company's lines to and from the Market place, Willenhall, 
on such terms and conditions as may be agreed upon by the Tram- 
Ways Co. and the Corporation. For this purpose tbe Corporstion 
18 to extend its tramway from its present terminus in the Walsall 
Road, Willenhall, so as to form a junction with the tramway of the 
Wolverhampton and District Tramways Co. 


— — 


TELEGRAPH AND TELEPHONE NOTES: 


Portsmouth.—On Tuesday last week telegraphic com- 
munication with the town was interrupted for some hours, the 
underground telegraph wires having been flooded. Telephone 
trunk linesiwere temporarily used for telegraphic purposes. 


year. The total traffic revenue 


Cable Rates.— Last week the Chancellor of the 
Exchequer received а deputation, introduced by Sir Ed ward 
Sassoon, urging a reduction in the cable rates to India, China and 
West Africs. The Chancellor deprecated the substitution of 
Government for private enterprise, and stated that the rate to 
India would, ір a few months, be reduced from 2s. 6d. to 25. a 
word. The rate to Egypt had already been reduced to le. а word. 


Houghton-le-Spring.—The difficulty between the U.D.C. 
and the postal authorities with regard to the telegraph lines has 
been settled by the adoption of an entirely new route for the latter, 
remote from the electric tramways. | 


Mauritius-Réunion.—In the Parliamentary papers of 
Thursday làst week, Bir Charles Dilke asked the Under-Secretary 


of State for Foreign Affairs whether his attention bad been called 


to the announcement by the French Under-Secretary of. State for 
Posts, that an agreement had been concluded directly between H.M. 
Government and France, for the laying of a cable between 
Mauritius and Réunion to connect with the Réunion-Madagascar 
cable, for which funds were voted in France more than a year ago; 
whether any information could be given as to the nature and details 
of the agreement ; whether the Cables Committee recommended by 
Lord Balfour of Burleigh’s;Oommittee had been organised; and if 
so, whether the present international agreement was a first result of . 
the work of any such committee. Ear] Percy, in reply, said that 
negotiations had been in progress between the British and French 
Post Offices with regard to the laying of a cable between Mauritius 
and Réunion, but no definite agreement had been arrived at. The 
Cables Committee recommended by Lord Balfour of Burleigh’s 
Committee was to be an extension of the Inter-Department Com- 


. mittee known as the Cables (Landing Rights) Committee, which had 


been established for some years, The question of the proposed 
Mauritius-Réanion cable had been under the consideration of the 


. latter Committee. | 


Metropolitan District Railway.—On Tuesday last a 
farther section of the District Railway—between South Acton and 
Hounslow Barra ks, about 6$ miles in length— was changed over to 
electric traction. There will still be some delay, however, before. 
the complete electric service on the main line can be inaugurated, 
mainly owing to delay in the delivery of the rolling stock. 


New Atlantic Cable.—On Sunday last the cable 
steamer Cambria left Queenstown to take soundings across the 
Atlantic, in readiness for laying the new cable of the Commercial 
.Oable Co. The Irish shore end has already been laid by the 
Cambria for a distance of 100 miles to sea from Waterville, Co. 
Kerry. Тһе c.s. Colonia will leave London later for Cape Caneo to 
lay the cable over the course charted by the Cambria. The latter 
belongs to the Telegraph Construction and Maintenance Co., 
London. 


The Telegraph Cable Export Trade.—The fluctuating 
character of the export trade of tbis country in telegraph cables and 
apparatus connected therewith is clearly shown in the returns just 
issued for May. After a very bus; time in April, when the sbip- 
ments reached a total of £212,605, last month they fell to £72,853, 
which compares with £171760 in May a year ago. Бог the five 
months ending with May, the shipments have attained a value of 
£466,793, as contrasted with £461,025 in the corresponding period 
of last year, and £1,362,133 in the first flve months of 1903. 


Telegraphic Interruptions and Repairs :— 
Cam. IRTRERUPTED, REPAIRED, 


Trinidad-Demerara (No, 1) "T ee ee ee Aug. 96, 1901 .. ее C 
Dominica-Martinique .. eo ee m . zz 
St. Lucia-Martinique .. өө oe oe „ May 7, 1908 өе oe 
ed og ine ey ee өө ee ee өө Aug. 1B, 1909 .. + ee 
Reissa-Issa (Yemen) Camaran ee eo es Oot, 23, 1909 oe oe 
Tarifa-Tangier ee ee ee ee ee ee Jan, 18, 1904 ee ee 
Closed fees rini ee ee ee Feb. 9, 1904 ee ee 
Port Arthur-Chifa .. ee ee . Mar. 9, 1904 .. oo 
Jamaica-Colon ee oe ee ee ° 0 ee 
Bethurst-Bissao .. ass xe .. April 22, 1905 .. Junell 
Dakar-Conakry .. o ES .. May 11, 1905 d. ^ 


Paramaribo- Cayenne ee jl . May 25,1906 .. 
LANDLINES, 

Puerto-Barrios .. ee ee ee ee өө July 28, 1902 ee 

Kertch-Soutehoum ee E ee ee ee Sept. 27, 1904 ee ee 

Pekin-Kiatchta .. ©» ate Je as .. June 11, 1905 .. June 18 

Rome-Constantinople .. e .. June 12, 1905 .. June 18 


Wireless Telegraphy on Trains. — It appears that 
good results are being obtained with wireless telegraphy on moving 
trains between Ohicsgo and Bt. Louis, U.S.A., and the railway 
authorities are reported to have said that they will adopt the system 
on the whole of the Chicago and Alton railway. 


Heavy Train Loads.—The Sfandard quotes an article 
in a New York paper, in which it is contended that the heavy train 
loads which have become customary in America are detrimental to 
efficiency of operation. The speed at which trains, weighing 3,500 
to 4,500 tone, can be hauled, even by the biggest locomotives, is 
only about 10 miles an hour, and the result is an actual increase in 
cost, besides delay both in transit and in accumulating the cars of 
whioh the long trains are composed. It is stated also that the 
Pennsylvania R.R. Oo. is already reducing the weight of its goods 
trains. 
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CONTRACTS OPEN AND CLOSED 


OPEN. 


Aston Manor.—June 28rd. Electrical equipment of 


trolley tramways for the Corporation. See ''Official Notices 
Jane 9th. 


Belgium.—June 23га, Tenders for an installation of 
electric lighting in the Posts and Marine Department in the Rue 
Ducale, Brussels. Particulars for 1 fr. from, and tenders are to be 
sent to, La Direction Générale des Ponte et Chaussées, 38 Rue de 
Louvain, Brussels. 


Darlington.—June 19th. Switchboard extension and 
booster for the Corporation. Bee "Official Notices" June 2nd. 


Dartford.—June 21st. Annual supplies for electric 
_ lighting department. See “ Official Notices” to-day. 


Grays Thurrock.—June 17th. Storage battery, feed 


pump, switchboard and economiser extensions, for the U. D. C. 
Bee “ Official Notices June 2nd. | 


G.W. Railway.—June 28th. Pipe-work, pumps, feed- 


heaters, and other plant for Park Royal generating station. See 
“ Official Notices ” June 9;h. 


Holland.—June 24th. The authorities of the Walcheren 
Bteam Tramway at Flushing are inviting tenders until the 24th 
inst. for the conversion of the Middelburg-Flushing-Dornburg line 
into an electric tramway. 


Hornsey.—June 19th. Side-arm brackets and switch- 
boards for arc lighting. See “ Official Notices ” June 9th. 


Hull.—June 22nd. One 500-kw. high-tension and one 
500-Kw. low-tension, continuous-current high-speed generating sets; 


also six Lancashire boilers with downtake superheaters. Bee 
'' Official Notices” June 9th. . 


Italy.—June 30th. The Prefectural authorities of 
Messina are inviting tenders until the 30th inst. for the concession 


for the electric lighting of the port of Messina during a period of 
nine years. 


Leigh.—July 1st. One water-tube boiler. 
Notices " June 9th. | 


Melbourne.—July 14th. Arc lamps, poles, brackets, 


Ko., for street lighting for the Council. Bee Official Notices 
May 12th. | 


See ** Official 


_ Metropolitan Asylums Board.— June 28th. Engineer- 


ав заррНев and electrical accessories. See “Official Notices " 
y. | 


Rotherham.— June 26th. Cable and meters for one year 
for the electric light department. Вее “ Official Notices ” to-day. 


Spain.—July 3rd. The municipal authorities of Fregenal 
are inviting tenders until July Srd for the concession for the electric 
lighting of the town during a period of ten years. Particulars may 
be obtained from, and tenders are to be sent to, El Secretario del 
Ayuntamiento de Frogenal. 


Spain.—July 5th. Themunicipal authorities of Mazarron 
are inviting tenders for the concession for the electric lighting of 
the town during а period of 30 years, Particulars may be obtained 


from, and tenders are to be sent to, El Secretario del Ayuntamiento 
de Mazarron. | 


Stepney.— June 28th. Meters, demand indicators, and 


are lamp carbons for electricity supply department. See “ Official 
Notices” to-day. 


OLOSED. 


Ashton-under-Lyne.—The T.C. has accepted the tender 
of Messrs. Dick, Kerr & Oo., Ltd., for six single-deck tramcars. 


Canterbury.—The T.C. has appointed Mr. W. Attwaters, 


of Lower Bridge Street, Canterbury, to carry out electrical engi- 
neering work for the ensuing half year. à 


Dublin.—All the coals for the Corporation Electricity 


Works for next year, 12,000 tons, are being bought from Bcottish 
collieries. Tenders close this week. 


Durham Collieries.—The Durham Collieries Electric 
Power Supply Oo. has placed an order with Messrs. Brace Peebles 
and Oo, Ltd., for a 9,000 Б.Р, generating station complete, for 


East London.—The tender of Messrs. Isaac Storey and 
Co., of Manchester, at £855, for a surface condenser, subject to 
better terms not being obtainable, has been accepted by the T.O. 


Edinburgh.—The Corporation has ordered from the 
Stirling Boiler Oo., Ltd., for McDonald Road electric light and 
power station, two Stirling boilers with saperheaters and chain 
grate stokers, each boiler to evaporate 18,900 Ib. of water per hour, 


Faversham.— The T.C. has accepted the tender of Messrs, 
Callender’s Oable Co. for the supply of cable, at £259. 


Glasgow.—The Electricity Committee has closed the 
contracts for coal for the next year. In all 51,000 tons best washed 
singles have been bought. 


Islington.—The Lighting Committee has provisionally 
accepted the following tenders :— 
Coal bunkers and conveying gear, Messrs. Babcock & Wilcox, Ltd., п 1Cs.; 


six combined feeder pillars and arc lamp columns, £92 10s 


. each, Messrs, 
ore Carr & Co.; seven aro lamp columns, £8 5s. each, Rowland Cart 
and Co. | 


Johannesburg.—The Corporation recently authorised 
the Tramways and Lighting Committee to accept the most advan- 
tageous tender for the second tramway contract. The acceptance of 
the tender of Messrs. Crompton & Co., Ltd., for arc lamps and that 
of the aoe Westinghouse Co. for switchboards, at £4,960, was 
approved. 


Partick.—The Municipality has placed an order for a 
600-кү. direct-coupled set, for the lighting station, with Messrs. 
Bruce Peebles & Oo., Ltd. 


Rochdale.—The Rochdale Electric Co., Ltd., has secured 
the contract for electric lighting machinery and wiring for the new 
Clover Mill which is being erected in the town. 


Salford.—The T.C. on June 8th accepted the following 
tenders :— : 
Messrs. Watson Bros., Glasgow, fireproof doors (central car дербі), £271. 
Messrs. Glover & Co., Ltd., paper-insnlated cable (12 months). 
Tudor Accumulator Co., Ltd., maintenance and repair of two storage 
batteries at Frederick Road Works for 10 years, £155 each per annum. 

Messrs. Geo. Hill & Co., frogs, pull-offs, &c. (13 months). 
Electrical Co., Ltd., London, two special meters, £29 each. . 
Mr. J. T, Hailwood, movable asbestos mattresses for covering ecomomisers. 


Scottish Central Electric Power Co.—Messrs. Bruce 
Peebles & Co., Ltd., have secured a contract for the extension o! 
this company's generating plant. The contract includes 3,000 HP. 


in steam alternators, condensers and switchboard, &o. The price 
is £17,000. 


Swindon.— The T.C. has accepted the tender of Мект, 
Veritys, Ltd., of Birmingham, for the supply of motors for hiring 


out, and that of Messrs. Berry, Skinner & Co., of London, for larger 
size motor switch fuses. 


Trefriw.— (DENBIGHSHIRE). : The Hart Accumulator 


Oo., Ltd., have secured tie order for a battery of 120 of their ` 
standard lighting type cells for the electricity works. 


Ee NEU а т TR NUES QUO 


FORTHCOMING EVENTS. 


To-day's Arrangements.—A18 p.m. Physical Society. "Оп the Ratio between 
Mean Spherical and Mean Horizontal c.r. of Incandescent Lamps,” 
by Dr. J. A. Fleming; “ Electrical Conductivity of Flames," by Dr. 

. A. Wilson; “Contact with Dielectrics,’ by Mr. В. A leyard ; 
„Pendulum Accelerometer, an Instrument for the Direct Measure. 
ment and Recording of Acceleration,” by Mr. F, Lanchester; Er- 
hibition of a Refractometer,” by Mr. В. Appleyard. 


Tuesday, June 27th.—Annus! Convention of the Municipal Electrical Associs- 
tion opens at Edinburgh. The meetings continue until the 
келг Saturday :—Wcdnesday at Glasgow, Thursday and Friday 
at Edinburgh, and Saturday at Aberdeen. A detailed ! 
of the papers and visits appeared on p. 947 of our June 9th issue. 

Thursday, June 29th.—9 to 11.80 p.m. Institution of Electrical Engineers’ 
Conversazione at Natural History Museum, Cromwell Road, 8.W. 


Monday. June 26th.—Junior Institution of Engineers.  ''Coming-of-Age" 
pages 


Summer Meeting opens in London. See our Notes 
to-day. 


Gas.—A newspaper dispatch from Cape Town says that 
on Tuesday morning a quarter of a milo of Adderley Street was 
blown up in a terrific gas explosion. ‘Two people are known to 
have been killed, and a large number injured. e tramway lines, 
the telephone wires, and the water and gas mains were blown ош. 
There were several smaller explosions of escaping gas, and the 
water from the burst mains flooded many houses.” 

On 5th inst. a serious gas explosion occurred in a public-house at 
Baltinarket Street, Glasgow, completely wrecking the premises and 
causing injury to several workmen. 
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Тив following orders are issued for next week :— 


Technical Instruction at Headquarters will be discontinued until after Camps, 
Wednesday, June 21s$.—No Adjutant’s Drill. 
June ?2nd.—Recruitsand Non-efficients for Falmouth and Plymouth 
ton Station G. W. R., at 10.20 a. m.; those for 
Sheerness Camp at Victoria Station S. EB. & O. R., at 12 noon. 
Saturday, June 24th.—Efficients for Falmouth and Plymouth Camps Parade 
at Paddington Station G. W. R., at 10.20 a. m.: those for Sheerness Camp at 
Victoria Station В.Е, & C.R., at 12 noon. 


J. H, 8. PHILLIPS, Captain, R.E. 
For O.O.E.E.R.E. (V.) 


NOTES. 


Motor-’Buses.—According to the daily Press, the motor- 
omnibus service of the Eastbourne T.C. was run at a loss of £1,000 
during the past year, and many of the 'buses are to be converted 
into water vans and dust carta. To what base uses 


Tramway Construction Difficulties at Tokio.— 
By the courtesy of Messrs. Dick, Kerr & Oo., Ltd., we are enabled 


Datymple plocesded io give figures relating to the cost of the 

le ed to give 0 o 
gi ern system,and averred that every penny of the capital shownon 
the books was represented in the present electrical equipment, and that 
their capital account did not represent “the cost of a horse system, 
a cable system, and an electrical system one on top of the other.” 
* We run the car service," he said, “as if we were a private company, 
with this exception, that we have simply interest on our capital to 
pay, and any profit that remains goes to the benefit of the travellers. 
We endeavour to give the best possible service to the citizens at the 
lowest ble fare. I am not here to sy anything about the 
principle of municipal ownership. It is quite possible for а muni- 
cipality to make a terrible mess of a street car undertaking ; it is 
quite possible for a company to run a splendid service; and it is 
quite possible also for a municipality to give a good service.” Mr. 
Dalrymple arrived at Chicago on May 29th, and immediately began 
to study the situation in that city. . 


Appointment Vacant. — Boiler superintendent for 
Darban Corporation electric power station (£250 to £300). 


St. Helens Tramway Strike. — We are informed 
ihat the strike, which commenced on April 27th, may now be 
regarded as at an end. The full services are being run, and all 
hostile manifestations of excitement athongst the men and the 
public have disappeared. The number of drivers and conductors 
who went on strike was 108; the number who remained loyal to the 
company was six drivers and three conductors, in addition to the 


Токо Tramway CoxsSTRUCTION DIFFICULTIES. 


to publish the accompanying interesting illustrations, reproduced 
from photographs taken by one of their staff at Tokio. These 
views show the combined effects of rain and earthquake which were 
recently experienced on the tramway line which the firm now has 
under construction. The occurrence, as will be seen, was a serious one, 
for one line appears to have been completely swept away for a con- 
siderable distance, as the position of the centre pole in one of the 
photographs shows. 


Visit of Mr. James Dalrymple to the United States. 
According to a New York correspondent, Mr. James Dalrymple, 
general quem dis of the municipal tramway system of the City of 
Glasgow, vod at New York on Saturday, May 27th, for the 
purpose of gp tran to Chicago о. consult with J ps оао the 
new mayor cago, regard е taking over e cago 
traction lines by the city. Mr. mple was immediately taken 
in charge by reprosentatives of the New York Municipal Ownership 

е, and the evening they dined Mr. Dalrymple, and 
organised street processions and musical parades in his honour. At 
a truly democratic reception in the ball room of the Hoffman House, 
Mr. ушр spoke of his object in coming to the United States, 

part: — You must not go away with the idea that I am 
here anything at all with regard to the principle of municipal 
0 р. I am simply here to tell a story to the people of 
Chicago. In Glasgow we have been operating a street-car service 
for 11 years, and during that period we have made the service 
exceedingly popular. Before 1894 the system was in the hands of 
а company, but the citisens as a whole were not satisfied with the 
service. They were not satisfied with the manner in which the 


and а great many smaller details and the 
eitisens of G w unanimously decided to take the operation into 
Now, 1 believe, without boasting too much, 


inspéctors, repair shop employés, and the clerical staff, numbering 
108.' During the past few days, applications for re-instate- 
ment have beén received from the majority of the strikers, of whom 
20 drivers and 15 conductors have been permitted to resume duty 
on precisely the same terme as existed before the strike. Owing to 
the misconduct and acts of violence known to have been committed 
by the remainder of the men daring the strike, the company has 
refused their applications to be permitted to resume work, and 
has filled up their places with new men. The men who have 
been reinstated in their old positions have surrendered uncondition- 
ally, and have thrown up their connection with the Union. 
| 


Electric Power for Refcigeration.—Now that the 
hot weather and lon 
should not lose an 


rigerating plant for dairy work, capable, say, 
cooling a 


9 to дф m.r, including the necessary shafting. 
can, of course, be used for driving the revolving brashes for 


cleaning churns, also for driving the cream separators and 
other dairy appliances. There ought to be a large field for motor 


work in this direction. 

There is an interesting illustrated article in the Electrical World 
and Engineer, N.Y., for April 1st, showing some electrically-driven 
ahr DEDE plants, and giving certain data in connection there 
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Institution Notes.—' THE JUNIOR [INSTITUTION ӨР | 


EncmERBS.—The ' Coming of Age" summer meeting is to be held 
in London from June 26th to 30th. A full programme of visits has 
been arranged to, among other places, the Mansion House, Bt. 
Paul's Cathedral, the Royal Arsenal, the Royal Mint, Messrs. 
Yarrow's works at Poplar, the N.L. Railway works at Bow, the 
L. O. O. generating station at Greenwich, Doulton & Co.'s pottery 
works, Neasden power station and Earl's Court Exhibition. The 
conversazione takes place on Tuesday evening. June 27th, at the 
Royal United Service Institution; on June 29th there will be a 
trip to Chatham by the Clacton Belle, and the Institution dinner is 
to take place at Earl’s Court Exhibition on June 30th. At the last 
event there should be a record gathering, as the programme tersely 
says, “no speeches.” 

INCORPORATED AssociaTION OF МоміСІРА, AND COUNTY 
ENGINEERS —The annual meeting of the Western District of this 
Association was held at Gloucester recently. A visit was paid to 
the municipal tram depóts and electricity works. A paper 
on “Gloucester Electricity Works,” by Mr, Walker Bache (city 
electrical engineer), was discussed. 


Boiler Explosions,—The report on the working of the 
Boiler Explosions Acts, during the year ended Jane 30th, 1904, has 
been issued. The Times says that 42 preliminary inquiries and 
18 formal investigations were held during the 12 months. In 18 
out of 18 cases in which formal investigations were held, blame was 
attached to the owner of the boiler or to his employé, and in two 
cases the persons who advised the owner as regards the efficiency of 
the boiler were biamed. Іп no case was blame attached to any 
publio association or company undertaking the inspection of boilere. 
During the 12 months, 19 persons were killed and 45 injured by . 
boiler explosions. In most cases the primary cause of explosion 
was neglect. 


Exhibition of Work.—On Wednesday, June 28th, there 
is to be opened at the Imperial Institute (North Gallery) by Earl 
Spencer an exhibition of practical work executed by the students 
of technical classes in Great Britain, Ireland and the Colonies and 
by candidates at the City and Guilds of London Institute's Annual. 
Examinations, 1905. The exhibition will remain open until July 
8th. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and ratlway officials, to keep readers of the 
7 vinw poled os (e thelr movement]. 


Central Station Engineers.—The Warrington T.C. 
on June 6th granted the recommended increases of salary which 
were mentioned in the ErEcTrBICAL Review last week. 

The West Hartlepool T.C. has increased the salary of the borough 
electrical engineer (Mr. FRIEDBRICHS) from £300 to £325 per 
annum. 

The Luton T.C. has increased the salary of the electrical engi- 
neer (Mr. Соок) from £230 to £260 per annum. 

Tbe Kettering U.D.O. on June 7th appointed Mr. W. A. WALKER 
(the present assistant electrical engineer) as electrical engineer at & 
salary of £175 per annum, increasing by £25 à year to £250. 

The Macclesfield T.C. on June 7th appointed Mr. J. Н. Woop- 
WABD as consulting electrical engineer. 3 

We understand that the statement which appeared in this column 
last week regarding the Johannesburg appointment is incorrect 
The names of the candidates have not yet been considered by the 
Council. 

Mr. SHEPPARD has resigned his position as mains superintendent 
under the Stalybridge, Hyde, Mossley and Dukinfield Tramways 
and Electricity Board. | 

The third annual banquet of the Durban Corporation elcctricity 
department was held recently, Mr. J. ROBERTS, the borough elec- 
trical engineer, presiding. The Mayor proposed the health of the. 
department, and, in referring to the excellent services of Mr. 
Roberts, said that Durban was the beat lighted town in South 
Africa. | | 

Mr. L. Paron GBEIG, engineer to the Oorporation of Bury St. 
Edniunds, has been appointed engineer to the Richmond and Surrey 
Electric Light and Power Co., of Richmond, in succession to Mr. 
М. C. Flemyng, resigned. 

The employés of the Glasgow Corporation electricity department 
held their annual outing on Saturday, the destination being Helens- 
burgh. During the day Mr. W. W. Lackriz, the chief engineer, 
presented Mr. W. A. CHAMEN, late chief, with a pair of silver 
candlesticks and a silver inkstand as presents from the employés on 
the occasion of his leaving Glasgow. 


Tramway Officials. — The Tramways Committee of 
Newcastle-on-Tyne has recommended the T.C. to increase the salary 
of Mr. Kasten, manager of the commercial department of the tram- 
ways, by £25 a year. 

The Erith U.D.C. has appointed Mr. A. Covengy, general manager 
and resident engineer of the Ashton-under-Lyne Municipal Tram- 
Ways, as tramways manager at a salary of £250. 

Out of 160 candidates, Mr. J. W. BAMBER,traílic superintendent at 
Halifax, has been appointed tramway manager at Keighley at an 


~ annual salary of £110. 


The Bournemouth T.C. has appointed Mr. Вогғіх, electrical 


engineer, to act as resident engineer in connection with the con: 
struction of the Christchurch tramways, and on their completion to 
act as electrical engineer for the whole of the Oouncil’s system, 
including the Poole lines, the salary to be £400 a year, rising by 
£25 per annum to £450. This salary is to include the right of the 
Council to use Mr. Bulfin's lip rail where required without payment 
of royalty. The Council has also decided that Mr. traffic 
manager, shall also bave the management of the Poole undertaking 
aod the Christchurch system on its completion, his salary to be 
increased from £300 to £400 per annum, rising by £25 a year to 
£450. . 

The Dartford U.D.O. has decided to pay £200 to Mr. Trrrm, 


surveyor, for extra services in oonnection with the eleotric tram- 
ways. 


General.— Mr. R. WirsoN, electrical expert, has been 
re- engaged for a further six months by the Dudley Corporation 
Electricity Committee. Rather than appoint а ent engi- 
neer, it was deemed wise to retain Mr. Wilson's services until the 
question of the tramway agreement is settled. 

The late Sir Бовевт HERBERT (Telegraph Construction and 
Maintenance Co.) left estate of the gross value of £39,898, the net 
personality being £32,797. | 

The Hon. RzaiNALD PABERE bas been elected to a seat on the 
directorate of the Sunderland District Electric Tramways, Ltd. 

Mr. W. E. NasH, a member of the staff at the Kent Electric 
Power Oo,'s о es, Chatham, has been presented with a handsome 
marble timepiece by the staff on the occasion of his marriage. 

The Society of Arts Albert Medal for the present year has been 
awarded to Lord Клтгвісн, O.M., Sc.D., F.R 8., “in recognition 
of the influence which his researches, directed to the increase of 
scientific knowledge, have had upon industrial progress, by facili- 
tating, amongst other scientific applications, tbe provision of accu- 
rate electrical standards, the production of improved lenses, and 
the development of apparatus for sound signalling at sea.” 

According to the Electrical World and Engineer, Mr. FRANK 
J. BPRAGUE, with his wife and a large party of friends, recenti 
sailed for England and Ваторе. It is said that Mr. Sprague will 
devote special attention to the development of heavy electric trac- 
tion during his stay here. 

The Postmaster-General bas appointed Mr. E. Crasp and Mr 
Н. B. CAREY to be assistant secretaries to the Post Office. 

Mr. HERBERT AUSTIN, of the Wolseley Tool and Motor Co., Ltd., 
has been elected chairman of the Permanent Committee of the 
British Empire Motor Trades Alliance. 

The Times says that Sir Wx. Мотоок, Postmaster-Goneral of 
Canada, arrived in London on Wednesday to attend the Pacific 
Cable Conference, : 

The degree of Doctor of Laws has been conferred upon Sir WX. 


. МаАтнев by the Princeton University, U. B. A. 


e 


. NEW COMPANIES REGISTERED. 


Woodford, book-keeper ; A. Govey, 17, Dunbar Road, Forest Ga r 
Nutland, 5, Cathles Road, Balham Gill, 8.W., clerk; and J. M. Young, 3, 
Cressy Road, Hampstead, N.W., clerk. No initial public issue, З. A. Bird is 
the sole director, Remuneration, 10 per cent. of the net profits. 


Catania Electric Lighting and Tramways Co., Ltd 

(84,881).—This company was registered on June 8th, with a capital of £1,000 in 
£1 shares, to construct or acquire tramways, electrio lighting works, plant and 
machinery in Sicily or elsewhere, and to carry on tbe business of tramway pro 
prietors, suppliers of electric light, electric, mechanical and bydraulic engineers, 
clectricians, carriers of passengers and goods, &c. The first subscribers (each with 
one share) are:—A. J. Lawson, 4, Adelphi Terrace, W.C., M.I.C.E.; А. 
4, Adelphi Terrace, W.C., surveyor; G. A. Wilson, 12, Porohester Gardens, W., 
clerk; A. R. Allen-Lodge, 116, Cambridge Street, Warwick Square, g. W., 
architect : G. Waterhouse, Park House, Buckhurst Hill, architect's assistant; 
E. A. Sanderson, 38, Fordel Road, Catford, 5.E., accountant; and A. J. Mao 
master, 11-12, Clement’s Lane, E.C., iron merchant. No initial public issue, 
Registered without articles of association. | 


OFFICIAL RETURNS OF ELEOTRICAL 
‘COMPANIES. 


Stanley Electric Carriage Co», Ltd., Chelsea (83, 297).—4 
mortgage debenture, dated June Ist, 1905, to secure £625, charged on the end 
pany's undertaking and property, present and future, including unoallei оер! Y 
has been registered. Holder: Major-General E, Н, Satorius, V. O., С.В. O 
Swan House, Chelsea Embankment, S.W, 


Auto-Electric Rifle and Target Co., Ltd. (76, 336).— Inne, on 
Мах 15th, of £50 debentures, part of series created December 5th, 1900, 9 
secure £5,000, charged on the company's undertaking and property, present 
future. No trustees, Previously issued of same series: £2,900. 


Mann, Egerton & Co., Ld., Electrical Engineers, Norwich, 
(83,740).—Isaue on June let of £400 debentures, part of series created April 1st, 
1905, to secure £10,000, charged on freebold and leasehold properties in No 

and Ipswich, and the company's undertaking and-property, present end анн 
including uncalled capital. Trustees: G. F. Buxton, Dunston Hall, Norfolk: 
M „J. D. Paul, Eaton Grove, Norwich, Previously issued of same serie, 
£3, s. j і = : Š 
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Barbados Light Railway, Ltd. (84,394). — £6,000 deben- 
tures, created May 11th, 1905, charged on the company's railways, lande, build- 
ings, fixed plant, &c., in Barbados, and its undertaking and gencral assets, 

resent and future, including uncalled capital (subject to any prior charge in 
favour of Dick, Kerr & Co., Ltd., on engines, motors, carriages and rolling stock 
supplied by them). Holder: C. J. P. Carr, Ditcham Park, Petersfield. No 
rustees. 


South African Lighting Association, Ltd. (27,609).—Re- 
issue, on May 24th, of £400, and on May 3186 of £1,400 debentures, part of series 
oreated August 12th, 1890, to secure £20,000, charged on the company's under- 
taking and property. Holders: J. W. White, Orchard House, Nailsea, near 
Bristol; Miss C. Hayes, 10, Woodchurch Road, West Hampstead; Miss E. 8. 
White, Orchard House, Nailsea, near Bristol; W. A. Spurgin, 109, Paynes Road, 
Freemantle, near Southampton; Mrs. R. M. Cash, Foxcote, Addiscomhe Road, 
Croydon; W. Cash, 90, Cannon Street, E.C.; and A. H. Reed, 64, Mark Lane, 
E.C. No trustees. Previously issued of same series: £20,000. 


ELECTRICITY SUPPLY ACCOUNTS. 


Тнк fourth annual report of. the West 
West Bromwich Bromwich electrical undertaking is very 
Municipal favourable to that concern. With an output 
Electricity some 28 percent. above the 1904 figure and 
Supply. improved average working costs, which would 
have been better still but for losses in con- 
nection with motor hiring and free wiring, the department earned 
a gross profit during the year of £4,715, and after meeting financial 
obligations there remained a balance of £1,328. After deducting 
from the latter amount the sum of £312 for special allowances, the 
remainder was carried forward. 

The prices charged are:— Private lighting, 44d. and 14d. per unit 
on the maximum demand system; power, 1d.; traction 2d. 
рет unit up to 750,000 units per annum, and 14d. beyond. The 
chief engineer is Mr. John H. Wray. 


GENERAL STATEMENT. 
For year ending March 81st— 1906. 1904. 

Total capital expended ... - ee £61,024 £56,506 

Number of units sold— 
Private supply 808 ase 885 330,473 271,096 
Public lighting Шз wv ui 105,285 42,557 
Traction ses i eds © 976,126 791,358 
Total number of units sold ... 1,411,884 1,105,006 


Equivalent No. of 8-c.P. lamps connected 19,675 12,065 
H.P. of motors connected ... 692 m: 213 163 
Number of public lamps ... js: eee 82 80 
Maximum load in kw. ... ase ез 834 788 
Revenue Account— 
Gross revenue bus ies oes £10,765 £9,318 
» expenditure ... ete oes £6,050 £5,100 
„ profit ..  .. . £4,715 £4,218 
Average price obtained per unit— | 
Private supply ie: mm ond 2:244. 2:35d. 
Public lighting НАЕ wes а 145d. 91d. 
Traction ies dst ees is 1°74d. 1:98d. 


Revenus Account POR Үжав, 1904-5. 


Gross revenue... 888 s.e ©.. 10,765 = 1:83d. per unit. 
Works and distribution costs (in- 

cluding public lighting) ... £4,745 = ‘80d. „ 
Total working costs  ... ies % £6,050 = Ll'O3d. „ 


Balance on year’s working ... isi € . 1,928 


Gross profit eia РИ ws £4,715 


CITY NOTES. 


Utah Light and Railway Co. 


Tun Electric and General Investment Co. acts as trustee for 

$500,000 of 6 per cent. Collateral Trust Improvement Notes of the 

Utah Light and Railway Co., of Salt Lake City, U.S.A, and as 

these notes, and also а considerable number of the bonds and shares 

of the company are held in this country, the following figures will 

be of interest: | 
JANUARY 1зт TO ArRIL 80тн, 1905. 


nes 1905. 1904. 
come ee eo ee ee ee ee $180,263.08 £391 903.82 
Less operating, general and maintenance expenses 242,764.48 288,796.62 


Net from operating ae os 808 бэ $187,496.60 $153,166.97 


е 


К. Waygood & Co. 


Tux report to be submitted at the meeting at Cannon Street Hotel 
to-day says that for the year ending March 31st, 1905, the profits, 
including £6,074 brought forward from last year, amount to 
£29,339. 


Managing director's and directors“ fees absorb .. . £2,800 
Dividend on preference shares so oe js Vs 8,100 
Patent rights, amount written off .. а oe m 500 
Further amount placed to reserve T 1,400 
General reserve account (amount added) .. : ,000 

. Interim dividend on ordinary shares T oe bs 8,575 
Leaving а balance ої .. 2s ds “Ж ri .. 12,164 
£29,839 


The directors recommend that a further dividend be declared at the 
rate of 13 per cent. per annum for the six months ending March 
31st, 1905, making, with the interim dividend already paid, 9 per 
cent. for the year on the ordinary shares, which will require 
£8,775, leaving a balance of £3,389 to carry forward. 


Babcock & Wilcox, Ltd. 


Тнв directors have issued a circular to the shareholdera in connec« 
tion with the proposed modification in the reserve fund and capital 
account referred to at the recent meeting. They submit that, as the 
extension of the business requires employment of increased working 
capital, and as the reserve fund has accumülated to an amount that 
admits of it, they place before the shareholders the means of 
readjusting the capital and: reserve fund accounts by making a dis- 
tribution out of the reserve fund of £265,000 at the rate of 10s. per 
share to the holders of ordinary shares. It is intended to create 
270,000 new £1 ordinary shares. It is proposed to offer 265,000 
ordinary shares of £1 each at par to the shareholders in the propor- 
tion of one new share for every two ordinary shares. An extra- 
ordinary general meeting was held in London yesterday, altering 
the articles of association and increasing the capital of the com- 
pany to £900,0C0 by the creation of 270,000 new ordinary shares of 
El each, to rank pari passu with the existing ordinary shares, 


Hindhead and District Electrie Light Co. 


Tum second annual meeting was held last week, Mr. J. Grover 
presiding. The report showed that the total outlay for land, 
buildinge, plant and cables, has been £12,634, and that 11,000 fully 
paid-up shares had been issued. The number of customers at 
present on the company’s books is 66, an increase of 17 since last 
year. 

The CHAIRMAN said he was sorry that the hope of paying a divi- 
dend had not been fulfilled. The station had been running for 41 
years, and had not earned a dividend; but he hoped that such a 
result would not occur again. It was, however, clear that it did not 


pay the company to make electricity in small quantities. Тһе com- 


pany's gross earnings bad been £1,412, and their working expenses 
£1,417, which left a small loss to carry to next year’s 
accounts. Their working expenses had been kept ae low 
as possible. They had no costly staff to maintain, no 
directors’ fees, while their secretary's salary was only £20, 
aud their managing director's £20 below that. The total of their 
salaries and wages was £202 ; coal and oil cost £327, and the balanoe, 
£208, covered rates, repairs, and insurance. It would have been 
easy to have paid a small dividend, at the expense of the deprecia- 
tion fund, but, in his opinion, 73 per cent. of the value of plantand 
machinery wastoo little to set aside for depreciation; it should at 
least bs 10 per cent. A machine might not be worn out at the end 
of 10 years’ use, but, compared with an up-to-date machine, it might 
be so costly to work and maintain, that it would be wiser to sell it 
for what it would fetcb, or even to consign it to the scrap heap. 
As proof, he might point out that already their two steam вей, 
erected only in 1900, were found too expensive to work, and they 
were proposing to keep them only for contingencies. Last year 
they put down a 40-H.P. engine, and they had now ordered another 
of the ваше kind, but giving 80 н.р. Не thought that unless they 
extended their cables to Haslemere, this new addition would give 
them all the power they would need fur the next two years. The 
total cost of the additions to their plant was a little over £2,000, 
but he himself would take up additional shares to that amount. 
A few of their customers had complained of the price of current 
(viz., 8d. per anit), bat even at that figure the company was unable 
to earn a dividend, and he failed to see how the price could be 
reduced. The company could greatly increase their output at the 
cost of a small addition to their working expenses. A redaction in 
price was made to large consumers, and power for use in motors 
was sold at only 4d. per unit. They were not in the position of a 
municipality owning an electric plant, who could put the cost of 
working upon public lightirg, or upon their works department, or 
upon the rates. He had heard of one large borough which credited 
its electric department with 4s. per head of the population for 
public lighting. In his opinion, the amount credited should not be 
above 1s., judging from another borough where the light was 
supplied by а company. When municipal accounts were audited by 
independent chartered accountants (as they were likely to be before 
long), it was Lis impression that there would be a panic in the 
electrical departments, and a great rise in the price of current to 
consumers. They had one cable a mile in length which only supplied 
five houses with light. 

[We give a brief description of this undertaking in our Lighting 
and Power Notes" this week.] 
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Kabelfabrik Actien Gesellschaft, of Pressburg. 


THE report for 1904 of the Oable Works Oo., of Pressburg and 
Vienna, which has a share capital of 2,400,000 kronen, recommends 
the payment of a dividend at the rate of 7 per cent., or 28 kr. per 
share, being the same rate as in the previous year. As compared 
with 1903, the accounts show a slight increase in the profite, 
although this is not due to an improvement in the general condition 
of business, as the profits did not advance in the same proportion as 
the sales, while the greater turnover was only obtained by con- 
tinued competition abroad. The directors record with satisfaction 
the fact that orders were received from individual industrial 
undertakings in Germany, as well as from various 
Prussian railway administrations for block, signal and tele- 
graphic cables, and the greater portion of the orders 
bave already been delivered. In addition to these, con- 
siderable cable orders were received for Spain, Belgium 
and Russia, and although those for Ghent and Riga are included in 
the balance-sheet, they will only be settled in the current year. A 
Bite adjoining the Pressburg Works has been acquired, and the new 
factory at Vienna was expected to be opened last April. During 
the year the company was employed by both the Austrian and 
Hungarian Governments in accordance with the amount of the 
credits voted, and if the credits proposed for 1905 are carried, large 
orders are also expected for the current year. Most of the cable 
networks ordered by municipal authorities and companies, both at 
home and abroad in the past year have already been laid; only 
those for Leoben, Portschach, Saragossa, and the Buda-Pesth tram- 
way, as well as an installation for the Belgian State railways, had to 
be postponed until 1905, owing to the continued unfavourable 
weather. 

The patent account, which bas apparently been written down by 10 
per cent. per annum, appears for tbe last time, and unless further 

ventions are acquired this item will not appear in the balance- 
sheet for 1905. The total income amounted to 1,410,805 kr., and 
after meeting working expenses, taxes and interest charges and pro- 
viding for depreciation, there remains a surplus of 245,174 kr. 
This sum has allowed of the payment, after placing 5 per cent. to 
the reserve fund and providing for directors’ fees, &c., of a dividend 
at the rate of 7 per cent., with 37,943 kr. carried forward. 


Electric and General Investment Co.— The directors 
recommend the following dividends, &c., for the year ended May 
31st, 1905 :—Ordinary shares—A dividend of 4s. per share, of which 
1s. per share was paid on account in January last, leaving 3s. per 
share to be distributed. The trustees for the ordinary shares 
reserve fund propose to distribute out of the dividends received 1s. 
per share, making a total present distribution of 4s. per share, or 
20 per cent. ; or a total distribution of 5s. per share, or 25 per cent. 
for the year. On the founders’ shares a dividend of £20 per share 
for the year ended May 31st, 1905, is proposed, and the trustees for 
the founders’ shares reserve fund propose to distribute out of the 
dividends received £10 per share, making a total distribu- 
tion for the year of £30 per share. Theabove-mentioned payments 
will be subject to the deduction of income-tax. 


Newcastle and District Electric Lighting Co.— 
Letters of allotment and regret for the issue of £150,000 41 per 
cent. debenture stock have been posted. 


City of Wellington Electric Light and Power Co.— 
The directors have declared a dividend on the ordinary shares of 
the company at the rate of 10 per cent. per annum for the half- 
year ended December 31st, 1904 (making 74 per cent. for the year), 
and after placing £5,000 to a reserve and contingency account, 
£2,044 remains to bé carried forward. | 


Montreal.—4A Glasgow paper says that arrangements are 
being made for the amalgamation of the companies operating the 
Montreal street railways and light supply. The projected amal- 
‘gamation is for the purpose of economy in plant. No obstacle thus 
far has been presented to the merger, and it is believed that it will 
take place shortly. 


Stock Exchange Notices.—Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List :— 


Adelaide Electric Supply Co., Ltd., 10,000 6 per cent. cumulative preference 
ehares of £5 each £8 paid. 


Eastern Extension, Australasia and China Telegraph Co., Ltd.—Further 
Issue of £150,000 4 per cent. mortgage debenture stock (perpetual). 


The Oommittee has appointed special settling days as under :— 
Wednesday June 91st.—British Columbia Electric Railway Co., Ltd.—£15,000 
rre ordinary stock, representing preferred ordinary shares, Nos. 88,501 to 


Friday June 98rd.—British Columbia Electric Railway Co., Ltd.—Farther 
issue of £85,0C0 preferred ordinary stock, representing preferred ordinary 
shares, Nos. 65,501 to 74,000, and £90,000 deferred ordinary stock, 


And ordered same to be quoted in the Official List. 


National Telephone Co.— The transfer books of the 
34 per cent. and 4 per cent. debenture stocks will be closed from 
the 17th to the 30th inst., inclusive, for the preparation of the 
warrants for the interest due Jaly 1st. 


Telephone Со. of Egypt.—The register of transfers of 
4% per cent. debenture stock will be closed from June 17th to 30th. 


British Aluminium Co,—Letters of allotment for 
Gebenture stock and ordinary shares are stated to have been posted. 


STOCKS AND SHARES. 


f Wodnesday Evening, 


HowEvER near peace prospects are, the realisation of them is 
regarded by the Stock Exobange as stilla good way off, and the 
early spurt in prices quickly gave place to а duller sentiment as no 
fresh buyers came along. The week being somewhat broken by the 
Bank Holiday and the Stock Exchange settlement, some excuse 
may bs advanced for the non-appearanoe of business, while the 
renewed meddling of the Kaiser with Moroccan affairs alarmed the 
French, and caused heavy sales of various securities popular in 
Paris. Hence Consols are dull, and hence the general sympathy of 
other investment departments with the premier security. 


For all this, we hear of several now issues that are shortly to be 
placed before the public, and the most important has to do with a 
certain London tramway company for whose finances we have not 
the highest respect. Ita ever-widening sweep of extension creates 
the need for further capital, and if £300,000 of 4 per cent. Debenture 
stock at about 98 should be offered to existing proprietors, no 
surprise would be felt. This may forthcome in about a month's 
time. Then there is the new Oriental Telephone Dabenture to 
appear shortly, and the present shareholders in the company may 
be treated to a 4 per cent. stock offered in the region of 92. Asa 
guess, we should say that the Metropolitan Electric Tramways 
might ask before long for money, but the company has, of course, 
recently raised funds by an issue of Ordinary share:. Its opening 
the other day of a new section to Whetstone shows that the under- 
taking is making rapid progress with this particular work. The 
South Metropolitan Electric Co. is, we believe, contemplating an 
issue of shares and Debenture stock. | ` 


By а most unbappy misfortune, the newly-opened Sunderland 
District Electric Tramway Co. had a serious accident to one of its 
cars this week, and claims for compensation will, no doubt, fig ire 
for a heavy sum in the next balance-sheet. The shares of thé con- 
cern are practically unmarketable in London at present; dealings 
will come when the. company is more firmly established. South 
Wales Electric Power shares have almost dropped out of the active 
list, although the Debenture stock commands a good premium. 

In the railway department, there is the usual fall to notice in 
City and South London Ordinary, again down to 40. Central 
Londons have not altered from 92, 102 and 814 for Ordinary, Pre- 
ferred and Deferred stocks resp:ctively. District Railway remains 
at 374, and a new electrified section is now in operation. Metro- 
politans are 93}. Great Northern and Piccadilly. Debenture and 
Charing Cross Debenture are £0 per cent. paid-up, and the prices 
continue at their par value. Baker Street and Waterloo Debentare 
stands at 100}. | 


Several of the Metropolitan Electric Lighting shares show an 
improving tendency. Westminster Preference rose 4 to 64, City of 
London Preference are { up at 142 (despite the Gas Light and Coke 
competition), and Metropolitan Ordinary jumped {$ to 10 upon per · 
sistent buying. South Metropolitan Preference lost ;';, and Central 
Electric 4 per cent. Debenture dropped a point to 1034. Iaquiry is 
still made for the prior charges of the Edison & Swan; the 4 per 
cmt. Debenture has risen 1, and so has the 5 per cent. Second 
Debonture. 


Interest in Telegraph securities is still. проп a very quiet scale, 
and there are no movements of importance to notice. West India 
and Panama Second Preference re-developed weakness, receding 
10s. to 53, but this is the only change in the group. Commercial 
Oable 4 per cent. Debenture added { at 98}, and Submarine Cables 
Trust has put on another point at 126], both improvements due to 
a little demand from the American railroad department. Nə 
alteration has occurred in the Eastern or the Anglo-Amerizn 
Telegraph Оо. divisions, except а 10s. rise in Anglo “В” to 106, 
British Insulated Preference came on offer, and fell 4 to 52, bat 
Telegraph Constructions keep firm, and the holding on account of a 
prominent proprietor, who із now deceased, is not expected to come 
to market, at all events for the present. There is a rise of 2 is 
British Aluminium 5 per cent. Debenture stock, although the Pre 
ference shares at 5 are { lower. 


The traction market has become inanimate. Anglo-Argentine are 
better at 844, the Preference staying at 6}, and Barcelonas maintain 
their improvement at 18. London United Preference are 103, the 
fraction being represented by the dividend due in two or three 
weeks’ time. Westinghouse Preference at 2}} have again declined. 
A rumour Is current to the effect that the American company bas 
just secured an enormous order amounting to a million "; whether 
dollars or sterling is meant we do not know. Perbaps it poaroely 
matters—to shareholders in the Hing lish undertaking. | 


LU 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Present оеш Dividends for the last Closing Closing n š 
n or ividends for the las : : wee 
NAME. uotations Quotations 
ше. Bhare. three years, deu June 14th. Pun 
+ 
| 1902. 1908. | 1904. Highest Lowest. 

84,800 | African Direct Telegraph, 4 % Debs. E EM КЕ E s 100 4 4 4 Ф 100 —108 100 —108 ee .. 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 VU „ же 10 il Ni Ni 21— 23 21— 2i t vs 
119,700 Do. do. b % Debs., Nos. 1 to pound Red. Sy ue ues s 100 Nil Nil Nil 85 — 90 85 — 90 i { 
,580 | Anglo- American Telegraph  .. . " Ax Уз .. | Stock | 60/6 61s. 2 59 — 61 59 — 61 e T 

3,118,210 | Do. do. do. 6%Pref.  .. .. .. .. Stock | 6 6% % | 105 —106 1054—1 106 1054 

3,118,210 | Do. do. Deferred e. ewe we | Stock | HH- 28. il 154 — 152 154— 15 151 15 
44,000 Chili Telephone, Nos. i to 44. 000 ма зз. "ин 5 6% | 1% ws 63 ө e. 

15,000,0008 | Commercial Cable ux .. | $100 8 8 8 96 s iu T . 
1,939,856! Do. do. Sterling 500 year 4 4% Deb. Stock Rea. . | Stock | 4% | 4 4 97 — 99 974— в |. 
16,000 | Cuba 33 si ; : 10 6452 | 10 5 8 — 8 — sx . 
6,000 Do. 10% Pref. ` ^ "Y M КСК? 10 | 10 5% | 10 16 — 17 16 — 17 . 
. 12,931 | Direct Spanish товар, Ord. s "E xs де wy 25 ‚ 6 4 4 5 4 .. . 
6,000 Do. 10 % Cum. Pref, .. .. .. .. 5 |10 10 10 9 s Т 
80,000 Do. do. 44% Debs... = " ч" P 50 4 & | d 44 101 — 168 102 —104 1034 vs 
60,710: | Direct United States Cable 20 9 8 " llà— 118 11lg— 118 118 113 
78,600 | Direct West India Cable, 44% Reg. Deb., within Nos. 1101, ai), Red. | 100 4 44 44% | 100 —102 101 —108 ^: i 

4,000,000 | Eastern Telegraph, Ord. Stock ; Š » .. | Stock 7 7 eS 141 —144 141 —144 pr 1421 

2,000,000 Do. Pref. Stock 00. — ee 100 | 8 34 2s 90 — 92 90 — 92 91 90 

1,886,814 Do. 4% Mort. Deb. Stock Red. . M .. | Stock 4% 4 4% 107 —109 107 —109 ч is 
300,000 | Eastern Extension, Australiasia, and China Telegraph 2 a 10 7 $ 7 71% 1 14} 194— 14} 145 14 
602,400 Do. 4% Deb. Stock.. Stock 4 4 4 105 —107 105 —107 sig .. 
300,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 4% | 4% | 4 100 —102 100 —102 je . 
200,0001 Do. do. 4% Reg. Mort. Debs. (Mauritius Sub. ) 1 to 8,000 25 4 Ф 4% 4 100 —102 100 —102 x - 
180,887 | Globe Telegraph and Trust .. ма 2s sus 10 43 167 54 te 1 1 1 104xd 10 104, 
180,887 Do. do. 6% Prell. ..| 10 | 6 6 6 14#— 14 148 144ха | 14 2 
150,000 Grent rand d а Telegraph, of Copenhagen .| 10 123% | 15% | 28% — 94 341 333 

alifax ап rmudas Cable, 4 lst Mort. Debs., within Nos. ES Mu 
50,600 % Toone ned | 100 | 44% | 44% | 44% | 100—102 101 —103 1024 
17,000 | Indo- йореп Telegraph E x А 25 10% | 10 $ 18 96 49 — 51 49 — 51 - 
72,080 | Monte Video Telephone Co., Ltd. Ота. .. — .. у .. X 1 3% | 8 .. 2— ! 2 

1,988,989 | National Tele hone, Pref. Stock EN » = "m .. | 100 6 6 96 6 111 — 112 1114—112 182 1113 

1,966,667 | Do. Def. Stock .. у. у .. 100 "m. 5 5 103 — 105 102 — 104 1094 102) 
15,000 Do. do. 6% Cum. lst Pref. .. M » = P 10 6 $ 6 6 194— 1 1 13 is 
15,000 Do. do. 6 % Cum. 2nd Pref.. vs < 10 6 6 6 114— 1 11 12 £3 T 

,000 Do. do. 5 % Non-cum. Srd Pref., 1 to 250,000 oe Cn 5 5% | 5 300 5. xs 
2,000,000 Do do. 3) Deb. Stock Red. ..  ..|Btoek | 34 34 84 100—102 1 102 101 101 
1,689,593 Do. do. Deb. Stock Red. s И 100 4 4 4 103 —105 108—105 104 104 
179,213 | Oriental Telephone Ы Elec. „Мов. 1 to m, 504, fully paid . 1 6% | 64 64 1 1} là— 1i je z 
50,000 Do. o. do. 6 9, Cum. Pref. E ош 1 6 6 6 lá— 14 10,— 1286 z x 
100,000 | Pacific and European Tel., 4 % Guar. Debs., 1 to 1 00 2^ .. | 100 4 4 4 99 —102 —102 ae .. 
11,889! | Reuter's  .. a ws 8 5% 5 64 74— 8ха 74— 8 - AN 
” 98,987 | Submarine Cables Trust : Ў e id ss Cert. 6 6 6 124 —127 123—126 єє . 
58,000 | United River Plate Telephone d 5 7 8 2 6j— 7 61— 7 - I 
40,000 Do. do. Cum. Pret, Nos. 1 to 40,000 ха 5 5 5 5» 5 — 5 — e T 
179,947 Do. do. .. | Stock | 5 5 5 5 % 108 — 11 108 —110 zs ia 

15,6091 | West African Telegraph, Shares к bu efer 10 2 4 8 — 5) 8 — ү, . je 

30,008 | West Coast of America, 1 to 80,000 and 59,001 to 53,008 24 Nil Ni il %— i— ^" 4| e 
150,000 | West Coast of America, 4% Debs., 1 to 1 ‚500 guar. by Braz. Bub. Tel. 100 4 $ 4 5 4 100 —102 100 —102 és T 
207,900 | Western Telegraph, Ltd., io. 1 to 207, 930 2. : 10 1 7 7 194 — 14 1 14 14 133 

75,000 Do. do. Debs. 2nd series, 1906 .. Á .. | 100 5 5 5 101 —103 101 —103 - " 
568,980 Do. do. Deb. Stock Red. .. es x бе 100 4 4 4 103 —106 108 —105 1044 sa 
88,321 | West India and Panama Te egraph .. М id 10 Nil Ni Nil à— à— .. x 

84,563 Do. do. do. 6 o Cum. 1st Pref. T ut 10 7 7 % em 7— 7 7 — 7 74 T 

4,669 Do. do. do, : % Cum. 2nd Pref, : ^ 10 il Ni i 5 ol n 
80,0001 Do. do. do. 5 X, Debs., Nos. 1 to 1 800 ie 100 5 5% 5% 104 —106 104 —106 
\ 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | 

40,000 | British Aluminium 7 9; Cum. Pref. . ix E gs bs b Nil Nil Nil 5 — 5 i ju ib dex 

20,000 Do. do. A 69 Cum. Prof. xc Чё mis үш 5 Nil Nil | Nil 2 — 44— 55 570 

20,000 Do. do. 4% Funding Certs... i Р ВР 5 - i T 2 24— 218% 
300,000: Do. do. 5 % 1st Mort. Deb. Stock Red, .. i .. | Btook | 5 96 5 96 5 98 —102 100 —104 s Pu 
133,301 | British Electric Traction : W i 2s 255 10 8 ч 6 35 aa 9 gi— 12 11 oy 
166,497 Do. do. 6% Cum. Pref. . vs Ps T 10 6% 6 : 11 11 11 п 11 11,4 

1,000,0001 Do. do. 5 W Perpetual Debenture Stock + .. | Stock 5 % 5 96 b 96 192 —124 122 —124 123 129] 
260,000 Do. do. 44 % 9nd Deb. Stock Red... — .. 100 = = 44% 97 — 99 97 — 99 98; 2 
100,000 British Insulated and Hels y Cables 24 5 m ae 5 10 % 8 & 8% 53— 6 6 5% 
100,000 Ро. до. 6 % Cum. Pret. ce Seat NN 5 6% | 6 6 % 5.— 6i 5— 6 i 
500,000 Do. do. 4} 95 let Mort. Deb. Red. 100 44% 44%, | 44% | 102 —105 102 —105 i 

50,000 €Browett, Lindley & Co. „Ord. a к» ЯУ £1 il il il PI 38 Te 14 ; 
50,000 |4 Do. do. 6 Y Cum. Pref. .. е 276 ee £1 Nil Nil Nil 14/6 tol 14/6 to 1 ; 

* 105,731 Brush Electrical Engineering, Ord., 1 to 105,731. . zs ^ 25 2 Nil Nil | Nil — КР 
150,000 Do. do. Non-cum. 6 %, Pref. .. vu ai 2 6% 6 Ф 6 1 1 “1 17 1 " 
125,0002 . Do. do. 44 % Perp. Deb. Stock .. | Btock d5 44 43% 92 — 95 92 — 95 94 94 
196, 0008 Do. do. 43 % Perp. 2nd Deb. Stock .. | Stock | 44% “ | 44% 79 — 82 79 — 82 m E 

35,000 Callender's Cable Construction shares ds s5 5 15 124% | 124% 10 — 11 10 — 11 10,5 
40,000 Do. ` do. do. 5 % Cum. Pref. ut 5 5 5% 5 nt ont 54— 5 2s 
300,000 Do. do. do. 44 % 1st Mort. Deb. Stock Red. Stock 4% 43% | 4% 107 —1 1074-—109 

‚ 1,963,208 | Central London Railway, Ord. Stock | Stock | 4 4% | 4% 91 — 98 ] | 
529,896 Do. do. 4% Pref. Stock Stock 4% 4% 4% 101 —103 101 —103 101 : 
о Do. do. Def. do. .. Stock 4% 4 & 4% 80 — 83 80 — МР : 

1,830, City and South London Railway s у m ©» .. | Stock 810 23 2 40 — 42 39 — 41 40 " 

85,000 | Crompton & Co., vor 1 о 108 E e fe ; Ре 3i 3 5 23% es li— 2% li— 9 13 li 
Do. st Mort. Reg. De s. o to о 00, ап 
100,000 S Bot to 11,000 of £50 Red. . |5% | 5% | 5% | 95—10 90 —100 
99,261 | Edison & Swan United Elec. Light, * A" shares, £3 paid, 1to 99,261 5 Nil Nil НЕ 11— 1 11— 13 c 
17,1: Do. do. ** A " shares, 01—017,139 8 5 Nil Nil Es 2 — 2 — 24 272 
344,0234 Do. do. 4 % Deb. Stock Red. 100 4% |4% |4% 83 — 88 84 — 89 ie 
100,0002 Do. do. 5 % 2nd Deb. Stock Prov. Certs. an ра. 100 5 9% б ёр 5 % 88 — 93 85 — 90 p e 
112,100 | Electric Construction Н to 112,100 17 2 6% 4 ae 1 14— 2 е .. 
31,990 Do. do. 7% Cum. Pret., 1 to 31,8000. 822 17% | 7% 2 2 2— 2 " | 
200,000 Ро. до. 4% Perp. Ist Mort. Deb. Stock . ; .. | Stock 4 96 4% 4% 96 — 99 — 99 Vs Р 
25,000 General Electric Co. (1900), ү ч Cum. Pref. so "P та zs 10 5 5 .. 98— 104 104 2% i 
200,000 Do. do 4% Mort. Deb. а. [воск 4% | 4% | 4$ 97 —101 97 —101 " 2: 
208,000 Henley 8 Ne T.), Telegraph Works, Ord.. * i NS ies b 0% |15% |15% 11— 12 11 124 12,4 12 
290,000 do. 44 % Pref.. „ 5 1% 44% | 44% Б3— 54— 5 М { 
45,900 Do. do. 4} Mort. Deb. Stock .. | Stock | 4495 | 49% % | 109111 109 —111 1094 К 
60,000 | India-Rubber, Gutta-Percha & Telegraph Works is vis 10 10% |10% А 154— 164 153 — 164 164 18 
900, 000“ Do. do. do. 4% Ist Mort. Deb. | 100 4% 4 4% 100 —103 100 —103 ix M 
987,500 Liverpool Overhead Railw &y, Ord. . ts Pe a ya 10 14% 18% 13% 8R— 3} " i 
10000 |+ Do. do. Pref. £10 pad. 10 5% | 5% | 5% = A 93 » T 
31,350 Telegraph Construction and Maintenance 12 20% | 20% |15% 83 - 35 83 — 35 34 
150,000 do. 4% Deb. Bds., ., Nos. 1 " 1,500 Red. 1909 100 4% | 4% | 4% | 103 —105 108 --105 Ыз 
540,000; Waterloo & City Railway, Ord. Stock : 100 33% 98 84% 90 — 92 9с — 92 90 


* À period of nine months. 
ESSENCE 0 6 TOES NN MIT EE = Zoo car 


— ——— ——— — — 


+ Quotations on Liverpool Stock Exchange. 


; Unless otherwise stated all shares are fully paid. 


Bank rate of discount 24 rer cent. (March 9th, 1905). 


€ From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIES (continued). —ELECTRICITY SUPPLY COMPANIES. 


Siig ͤ—— — ——— —ͤ— = 


Present 
Issue NAME. 

29,377 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 

10,623 Do. do. 7 % Cum. Pref. 
295,782 | Central Electric Supply 4% Guar. Deb. Stock - - 

80,000 | Charing Cross and Strand Electricity Supply 

80,000 Do. do. do. 44 ° Cum. Pref. 

40,000 Do. do. City Undertaking * 44 & Cum. Pref. 

40,000 Do. do. 1908 y ке 
850,000 Do. do. 4% Deb. Stock Red. 

44,436 Chelsea Electricity Supply, Ord. 

150,000: Do. do. 44 % Deb. Stock Red. 

70,595 | City of London Electric Lighting, Ord. 40,001—110, 595.. 

40,000 Do. bs um. Pref., 1 to 40,000 225 
400,000! Do. 5 * Deb. Btock, Scrip. (iss. at 115) all paid : 
800,000 Do. 44 о 2nd Deh. Stock, Prov. Certs., all paid . 

40,000 | County of London коше Lighting, Ога. 1—40, 000 

30,000 Do. do. „6% Pref., 40, 001 —60,000 . 
400, 000 Do. do. 44 % Deb. Stock . : 
250,000 . do. 44 ' 2nd Deb. Stock : 

710,000 Edmundson'a Electric Corporation, Ord. Shares ES eu ae 

80,000 Do. do. 6 9%, Cum. Pref. 

300, 000 / : Do. do. 44 % 1st Mort Deb. Stock 

21,000 | PANONE on and Knightsbridge Electric vere . 

186,000 do. 4%, Debenture Stock 
111,000 London "Electric Sup ly Corpolaiton; Limited, pus T : $ 

60,000 Do.. do. do. 6% Pref. .. ; 
871,895 . Do. do. do. 4 % 1st Mort. Deb. Stock Red. 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . 

76,121 Do. do. il % Cum. Pref. 1—71,106, £8 paid . 

000 Do. do. XX, 1st Mort. Deb. Stock 
250,000! Do. do. 3i J Mort. Deb. Stock Red. 
250,000 Midland Electric Corporation, 44 % Ist Mort. Deb. 

10.852 Notting Hill Electric ighting 

59,000 Do. do. 4% Ist Mort. Deb. 

40,000 | St. James’ and Pall Mall Flectric Light, Ord. d 

20,000 Do. do. do. «X, Pref. 90, 081 to NS 030 | 
150,000! Do. do. do. 84 E Deb. Stock Red. 

12,000 , Smithfield Markets Electric Supply, Ord. 

50,000 Do. do do. 4 Ф, Deb. Stock . 

65,000 | South London Electricity Supply. Ord. $ 
100,000 | South Metropolitan Electric Light and Power {Ora Pr 

50,000 (Late Blackheath and Greenwich | 1% Pret. s 
100,000 Dist, E.L.Co.) (4% 1st Deb. -Stock 

30,000 , Urban Electric Supply, Ord. .. x te 

30,000 Do, do, 5 , Cum. Pref, 

200,000 Do. do. 4 1st Mort. Deb. Stock Red. 
110,000 | Westminster Electric Supply, Ord. . 
28,151 Do. do. 5% Cum. Pret, 


d 
=. | 
MEI 
1 
Г 


ck : Closing Closing Business done 
. п 5 once for the Quotations | Quotations week ended 
Share. BEN res уеагв. June 7th. June 14. June lich. 1905. 
к 1902. 1903. — 1904. | А Highest Lowest. 
Е 5 8 о/, 10 0 10 96 \ 9 = 1 ! 1 oe i ove 
5 7% |7% 7 a 10 ' | 
100 4% 4% 4 9 103 —106 103 —106 ха " 
5 10“, 8 ©, 8 1 х 7 oe 
5 4i 349. | 43% 5 5 54— 54; 
5 nta 419% 43% 5 — 5 — D. 
5 2% 1» 44% 5 —* 5 — 
100 4 % 4 à 109 —111 , 106 —108 à 
5 % % 
Stock | 44% 1125 43 109 —111 109 —111 
10 5% | 5% | 6 105— 11 104— 11 
.10 6% | 6 6 1 1 14 —.14 147, | 144, 
- 6 96 b 5 96 124 —128 124 —128 12 
100 44% | 4 11% 104 — 108 104 —106 1 1 
10 4% | 4% | 44% 8i— 9° кн к: 
10 6 6% 4205 — 12 2 — 123. 193 es 
м 4 5 113 —116 118 —116 1 К 
Stock ae 4 44%, | 103 —105 103 —106 - 104 19 
5 7 7 af 52— 52— 6 Ay gis 
- "m 6% |.... 6.— 6 — 60 
100 44 44% | 44% | 107—109 107 —109 M | 
5 10% 12 9 12 ч, 1Ң— 1 11à— 194 113 -— 
Stock 1% 4. 4 | 301 --103 101 --103 . n 
З Nil Nil | 8 2— 9 2— 9) Z9 . 
5 6% | 6 $ 0 5 — 54 6 — 5. : | 
Stock | 4% | 4 4 99 —101 99 —101 а .. 
5 74.0 BJ% 10 % 9j— 97 91— 103 o 94. 9{ 
5 4% 42% 440% 52— 5 53— 5g Sl .. 
449 47% | 44% | 11 —115 111 —115 b . 
Stock |. 3155 % | 84% 94 —100 98 —100 
100 4% | 444, | 44% 99 —101 99 —101 100} 
10 6% | 6% 7 % | . Mi-- 154 141— 151 Я 
100 4 E 4 4% 100 —102 100 —102 — 
а 11449, |1439, 14% 11 — 142 133— 142 x 
5 7 | 7% A 81— 9 84— 9. boc HL ie 
100 33% | 34% | 3 98 —100 98 100 2 2 
5 2 4% 44 | ?— 9 23 В | Am 
Stock | 177 4% 4% 79 — 88 79 — 83 pe a 
5 |. 19% Yo % — В 
1 Nil Nil Nil 5 | — 4 И 
1 Nil | 7% | 9 х 111— 143 1*5— 14 .. л 
100 44% | 48% | 44 105 —108 105 — 108 a : 
5 F E 5% us uo J. t e 
5 5 5 1 — 5 à— ds o 
100 К, 15 ma 104 —106 104 —106 a .. 
5 12 4, | 184% |14 % 12 — 18 12 — 19 124 lai 


Shares not officially quoted :—Mackay Companies, ord., 894—40. Pref. 781—74. 


* Subject to Founders Shares. 


t Unless otherwise stated. all shares are fully paid. 


MARKET QUOTATIONS, Wednesday, June 14th. 


Latest Fortnight's 

CHEMICALS, &с, Price. Inc. or Dec. 
a Acid, M ba per ewt. 5/- АР 
a „ Nitric .. is S рег cwt. 22/- 
a „ Ozalic. b is .. per cwt. 82/- 
a, Sulphuric 5s E .. per еме. 5/6 
a Ammoniac, Sal , .. рег cwt. 42/- 
a Ammonia, Muriate (crystal) .. per ton £33 10 
a si .. рег ton £30 
а Bleaching powder 8 a .. per ton £5 5 
a Bisulphide of Carbon ET .. per ton £15 
a Borax .. : zs .. per ton £13 
a Benzole (90 A] "T .. ' .. per gal. 1[-, 
а T (50/90 95) .. сж .. per gal. 5/6 
a Copper Sulphate... is .. рег ton £20 
a Lead, Nitrate ae js .. per ton £2 
a „ White Sugar.. "m .. per ton £81 
a „ Peroxide ex a .. рег ton £27.10 
a Methylated Spirit . per gal. 2/6 
a Naphtha, Solvent (90 p^ at 160 C) per gal. 5/6 
a Potassium Bichromate, in casks рет 1}. 3d. 
a Potash, Caustic (75/80 ay .. per ton £22 
a Potassium Cyanide - .. per lb. Tad. ss 
a Shellac ©» .. percwt. 150j- 5/- dec. 
a Sulphate of Magnesia = .. per ton £4 10 TA 
а Sulphur, Sublimed Flowers .. per ton £6 10. 
a АА Recovered Z2 .. рег юп #5 10 
а 15 Lump Lo - .. per ton £5 
a Soda, Caustic (white 70 % .. per ton £10 15 
a „ Crystals .. per ton £8 
a Sodium Bichromate, casks — . per Ib. 21d. 
a T Cyanide .. per lb. 7d. 

METALS. Ko. 

b Aluminium Ingots, in ton lots .. per ton £130 
b m Wire, in ton lots .. рег ton £108 
b Sheet, in ton lots .. perton £166 
b Babbitt's metal ingots EM per ton £43 to £140 
с Brass (rolled metal 2^ to ot basis per Ib. 1а. 
€ „ Tube (brazed) 5 e per Ib. 94d. 
8 y » (solid drawn). .. per lb. Bid. 
€ „ Wire, basis - .. per lb. 74d. 
: Copper Tubes (brazed) .. .. per lb. 103d. А 

» (solid drawn) .. per Ib. 104d. T" 
7 Copper В: Bars (best selected) .. рег ton £380 Aline. 


— a ͤ —ĩ—ͤ— -+ 


METALS. &o. (continued). Price. | г or Inc. 
д Copper Sheet is i .. рет ton £80 £1 inc. 
„„ Rod. .. per ton £80 £1 ino. 
€ „ (Electrolytic) Bars .. per ton £70 10 ка 
é 3 Ws Sheets.. per ton 487 
e $5 » .. per ton 481 
e y» - H.C. Wire per lb. Yad. 
Ebonite Rod is M .. per lb. 3/3 
" Sheet ме .. per lb. ОМ 
п German Silver Wire .. per lb. 11/60 
h Gutta-percha, fine ЧА .. рег lb. 6/ to 7/ єз 
x India-rubber, Para fine. .. per lb. 5/71 to 5/8% dee. 
i Iron, Charcoal Sheets .. per ton £18 КР 
i, Pig (Cleveland warrants) per ton 45/3 6d. dec. 
i „ Forgings, according to size per ton From £11 T 
i, Scrap, heavy per ton 47/6 to 30j- 
i „ Wire, galvanised No. 8 Der ton £9 15 "M 
9 lead, English Ingot is .. рет ton 18 213 : в} 2/6 ino. 
"i Sheet  .. .. per ton £15 6/- inc. 
8 Manganin Wire No. W. .. per lb. 8 / P 
g Mercury per bot. 47 136 
d Mica (in original cases) small . per lb. 64. to 1/- 
d „ T 0 medium per 1b. 2/6 to 4/- 
d „ large .. per lb. 4/6 to 8/6 
р Рһоврһог Bronze, plain castings per lb. 1/1 to 1/3 
р ў rolled bars & rods рег Ib. 1/1 to 1/3 
р 10 ир & sheet per Ib. 1/3 
o Platinum Р РГ oz. 82/6 
e Silicium Bronze Wire .. per Ib. 1054. to 1134. .. 
: Steel, Magnet, acc'd'g to desc' р" п per ton £68 T 
810 n іп bars ase £40 ay 15 w 
ta P * 
9 Tin, Block .. P. , .. per ton { £138 10 } ine. 
п „ Wire, Nos. 1 to 16. per lb. 1/8 ed 
p White Anti - friction Metals— 
* White Ant” brand. per ton £43 to £65 А 
j Yarns, 2/108 Grey Cotton, on sp "18 per lb. 8d. . 
ј „ 6 lea. Flax .. per lb. Did. T 
j „ 3 ру 10 lbs. Russian .. per lb. 443d. o 
j „ 10 Ibs. Russian, single .. per lb. 44. . 
j „ 180 lhs. Jute rove .. per ton £11 .. 
k Zinc, Sh't (Vieille мовив bad. ) per ton £96 17 6 | 10/- inc. 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; с Thos. Bolton & Bons, Ltd.; d F. Wiggins & Sona; e Frederick 
Smith & Co.; f India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James Shakspeare ; h Edward Till & Co. ; i Bolling * Lowe; j Walter H . Hindley and 


Co., Ltd.; k 


Bridgewater Gas Power Station.—Mr. I. William 
Chubb, in Power, gives a description of this station as laid out by 
Messrs. Pressland & Frippard and the Sir Hiram Maxim Oo. for 
lighting and power purposes. There are two three-cylinder vertical 
Westinghouse gas engines supplied with gas from two Dowson pro- 
ducers of the pressure type. The engines are direct coupled to 
100-xw. generators. Electric ignition is employed, and the speed 
of the engines can be adjusted, while running, over a range of 5 
per cent.; compressed air at 240 lb. per sq. in. is employed for 
starting. ' One of the engines drives a 100-xw. direct-current gene- 
rator at 250 r.p.m. and 500 volts, while the other engine has two 
50-Kw. dynamos of 250 volta. These machines are connected in 
series across the outers of the three-wire lighting system. A booster- 


orris Ashby, Ltd. ; m W. T. Glover & Co., Ltd. ; ‚п P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd. ; p The Phosphor Bronze Co., Ltd. 


balancer is also installed, consisting of four Westinghouse standard 
B.B. machines, the two inner machines being balancers and the two 
outer boosters, The latter will raise the pressure from 230 to 340 
volte, while the two balancing machines are capable of an outpus 
of 25 Kw. at 250 volte. There are also 260 accumulator cells capable 
of supplying 50 amperes for seven hours for lighting purposes oniy 
The gas generators each serve engines of 150 в.н.р., and can be 
worked together or separately as required by tne loaa, tue 
consumption being not more than 13 Ib. of gas coke per B. . P- hour 
at full load, or 1 Ib. of anthracite. Anthracite beans oust 14 to 
15s. per ton at Bridgewater. With plant of similar type at Wal- 
thamstow, of 1,650 B. K. r., the costs per unit last year were: Fel, 
'344.; oil, waste and water, £c., '19d.; wages, '334.; repairs and 
maintenance, O3d.; total, ‘89a. 
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COMMERCIAL MANAGEMENT OF 
MUNICIPAL ELECTRICAL SUPPLY. 


Bv T. W. SHEFFIELD, A. M. I. E. E., A. M. I. M. E. 


THE rapid development of the electric lighting industry 
since the introduction of the Electric Lighting Act of 1888 
is too apparent on every hand to need specifying. Never- 
theless, had anyone, at the time of tbe passing of the ~ Act 
ventured to predict such a future for the industry, his state- 
ment would probably have been heavily discounted, if not 
severely ridiculed, by the most sanguine expert of that time. 
Yet the fact remains, that notwithstanding the enormous 
capital already expended, our local authorities, with the 
sanction of the Local Government Board, are at the present 
time raising some millions of money. | 

In London alone the outlay on the part of the Borough 
Councils or their predecessors has amounted to £6,009,000, 
and this sum is continually being added to on aocount of 
extengions. In this connection it will no doubt be 
interesting to compare the outlay of capitel and the returns 
of severa] of the chief provincial cities up to the end of the 
last financial year. | 


Tora. ExPENDITURB AT END or Year, 1904. 


Mancbester. Liverpool. Newoastle-on-Tyne. Glasgow. 
£2,110,432 £1,718,713 £1,147,405 £1,119,0:8 
Edinburgh. Leeds, Sheffield, 


£845,637 £753,509 740,943 
FrNsANOIAL RmsuLTS —SURPLUSES. 


Manchester. Liverpool. Newcastie-on-Tyne. Glasgow. 
£31,809 £44,610 £14,046 £42,522 
Edinburgh. Leeda. Sheffield. 
£23,997 £3,430 £5,430 


The total of the sums for seven towns mentioned, out of 
some 170 municipal electrical undertakings (from the 
smallest, costing from £20,000, to the larger ones, costing 
£650,000) represents a formidable expenditure, and the 
tendency is to considerably increase this from time to time 
as necessity demands. 

Could we obtain the exact profits accruing from these 
undertakings after allowing for the usual disbursements, 
they would doubtless prove to be of exceptional interest, 
and although tbis is not possible, it will illustrate our 
purpose to enumerate the capital expenditure and dividends 
paid by some of the more important companies in London, 
which also go to show what might be expected from some of 
our municipal undertakings. | 


Маше Total Financial | Last 
ot expenditure at Year. resulta; | dividend 
company. end of year. surpluses. ! declared. 
| 
Metropolitan . | £1,539,582 | 1904 | £122,904 10 Ф 
Bt. James oe 438,326 | 1904 36,147 144% 
Westminster - 1,015,480 | 1904 84,421 14 
County of London 1,300,089 1903 32,598 44 
Kensington ... 285 355,144 1904 18,986 12 
City of London 8,037,238 | 1903 55,595 6 & 
Oharing Uross T 923,814 | 1903 54,029 8 
Notting Hill 924,267 | 1904 | 11,663 | 79% 
Ubelsea is eee 454,854 | 1904 16,101 6% 
The Brompton Е 283,669 | 1903 94,069 10% 


From the foregoing it will be seen that electric light 
undertakings have developed into a highly profitable business, 
the most favourable returns being obtained by those com- 
panies situate where hotels, clubs, theatres and restaurants 
are numerous, which is naturally the only outlet these com- 
panies have, as there are few, if any, industries to supply in 
such districte. 

These returns may be taken as fairly representative of 
what electric light companies can accomplish for their share- 
holders, in densely-populated or large business centres, and 
although no doubt there will, be lesser dividends earned by 
companies in less favourable positions Шап those mentioned, 
it may be reasonably assumed that when the conditions are 
favourable, electric supply companies can, and do, make pro- 
fitahle returns on the capital expended. 

it can be gathered from the figures we have before us, 
that the returns of the municipal undertakings compare 


very unfavourably with those of the electric supply companies, 
especially when we take into account that the loca] autho- 
rities have a large maximum ontput for the tramway system. 
No doubt this state of affairs will continue to exist until 
the municipal supply departments wake up and take full 
advantage of the unique position they hold as suppliers of 
electricity for lighting and power. 

The reason for such poor returns is not far to seek, 
inasmuch as municipal undertakings with few exceptions 
are conducted with a certain amount of what one may 
term municipal apathy. This business laxity is only 
spasmodically questioned by public opinion, and even 
then it soon lapses into its normal state after the usual 
criticism by the Committee and Press reports on the 
Councils’ methods. : : 

Notwithstanding this, and although fresh innovations are 
somewhat difficult to introduce into municipal undertakings, 
it is gratifying to hear that some of the chief engineers of 
our electrical departments are taking the lead in appointing 
a representative to further their interests with actual and 
prospective customers on their mains. The result is soon 
apparent in an increased output from their stations. We 
quite appreciate the fact that the chief engineer of any 
fairly large municipal electric supply undertaking has quite 
sufficient to occupy his time and attention in looking after 
the efficiency and maintenance of the plant, not forgetting 
the committee. Yet it is a regrettable fact, that until 
quite recently the advantages of their supply have 
not been brought before the general public as promi- 
nently as could be desired, and the undertaking has, from 
а financial standpoint, suffered accordingly. There is no 
doubt that had the electrical departments of our municipal 
undertakings looked after the commercial side of their supply, 
in anything like the same proportion as the engineering side, 
many of our provincial undertakings would be in a more 
prosperous condition than they are in to-day. 

Hitherto this question has been practically left entirely in 
the hands of the contractors, which is quite in order so far 
as the installation goes, but the writer ‘has no hesitation in 
saying that in the majority of cases their advocation of the 
advantages of the uses of electricity, would not receive the 
same consideration or support as that from a qualified repre- 
sentative of a municipal electrical supply department. 

The main duties of such an official would be to point ont 
the benefits of electricity for lighting and power purposes, 
at the same time giving а commercial table of costa for the 
different purposes of supply. No doubt some will consider 
that this form of canvassing for the electricity department 
is unfair competition with the municipal gas undertaking, 
but this is not so when taking into consideration the 
strenuous endeavours of some of the Gas Committees to 
keep pace with electric light as an illuminant, 

Apart from this, the gas department hire out gas stoves 
at a very cheap rate per 1,000 cb. ft. per quarter, and make 
a considerable reduction to industries taking a large quantity 
of gas for power purposes, and in one case under the writer's 
notice, are willing to hire out a gas engine, evidently a copy 
of the system of hiring out electric motors, so successfally 
adopted by many of our electrical undertakings. 

hat a field this at one time presented to the gas under- 
takings! And even now there is a considerable opening in 
certain cases where the gas engine can compete very success- 
fully against the electric motor, especially when the gas 
mains are laid to the point of demand, and where it would 
involve considerable capital outlay in mains to obtain a 
limited supply. | 

It will, therefore, be seen that each question of the 
different supply depends upon the merits and circum- 
stances of the case, and that competition is just as healthy 
for municipal departments as ic is for individual firms. 

From the foregoing it will be seen that it is practicable 
and reasonable for any fairly large municipal electrical 
undertaking to appoint a duly qualified commercial manager, 
under the chief engineer; his main function would consist 
in directing his assistants, if required, in obtaining con- 
sumers to take up the electric supply for lighting or 

wer, | 

The above case would of course only apply to stations with 
an output of say anything above 4,500 Kw. ; even with this 
load, local conditions, and the nature of the industries 
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would have to be taken into consideration. Under this and 
in smaller undertakinga no doubt one capable representative 
could control the commercial side of the electrical supply 
department. In the very small undertakings it would be 
quite practicable to pay а small bonus per lamp, to one of 
the clerks, when business in the station became slack, or in 
the summer months daring the light loads, In this con- 
nection the rough sketch of report card shown, with plan of 
mains on the back, would be useful in keeping a concise 
record of customers on the mains. 
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In this respect it is interesting to note that when work 
mes slack in some of the large American works, and the 
office staff is not fully employed, several of the clerks in a 
department requiring more work, are sent out to obtain 
orders. They become for the time being representatives, 
and there is certainly something to be said in favour of this 
system. It gives the inside workers an opportunity of 
learning the conditions of securing business, and encourages 
interest in the success of the department, Apart from this, 
it teaches them to appreciate sound business when it is 
secured. 

When corporations adopt this method of securing increased 
loads for their stations, there will be plenty of applicants for 
the positions, and it is to be desired that Municipalities 
and their chief engineera when appointing a supply manager 
or representative, will only select those who have had a 
thorough commercial training in the electrical industries, 
No doubt there will be the usual outcry from the public, 
of additional expense, when municipal bodies adopt this 
system, but the good returns accruing from such a policy will 
soon silence all objection, and those who take the initiative 
will certainly have the pleasure of sceing many others follow 
in their footsteps, 

The most striking illustration of the foregoing policy 
which the writer met with during six years’ association with 
municipal undertakings, occurred in a modified form in 
connection with a town where the yearly contract for motors 
had been secured. In this case an assistant was appointed 


to secure orders for motors, &c., discussing at the same time 
the advantages of securing his firm's motors on the hire 
system from the Corporation, and the extra time devoted to 
this scheme was well repaid, for within the 12 months over 
350 H.P. in motors was added to the station lóad, this being 
quite apart from the current supplied for lighting. When it 
is taken into account that this load was secured without the 
direct support of the Corporation, it forcibly points out 
what a duly appointed representative of the Corporation 
could reasonably secure, and thus materially assist in using 
the maximum output available, bringing in its train successful 
financial resulta to the undertaking. 

From general observations it is agreed that the controllers 
of municipal undertakings must take a keener insight into 
all matters relating to the commercial side of their supply. 
What may be expected by adopting this course із a material 
growth of the ordinary lighting business, stimulated by а 
considerable increase in the supply of power for various 
branches of trade. By this is meant industrial establish- 
ments in general, entirely apart from the tramway supply. 


= _——Є—"ї——-—=—- 


THE HYDRATE THEORY OF SOLUTIONS 
APPLIED TO ELECTROLYTES. 


Tux hydrate theory of conducting solutions, as expounded by 
Dr. T. M. Lowry at the Faraday Society on May 18th, repre- 
веп{в а compromise between the original dissociation 
hypothesis of Arrhenius and the old hydrate theory of 
Mendeléef and Pickering, of which Prof. Armstrong in this 


country has been so powerful an advocate. The dissociation 


hypothesis, as everybody now knows, supposes that when a 
salt is dissolved in water so as to form an electrolyte, some or 
all of the molecules of the solute are split up into free 
positive and negative ions; for example, in the case of 


+ — 
common salt into Na and Cl. In dilute solutions it is sup- 
posed that the dissociation is complete, and this finds strong 
support from the classic measurements of Griffiths, who has 
shown that while the freezing points of solutions of a non- 
electrolyte, such ав sugar, are very accurately those deduced 
from the gaseous value of the osmotic pressure, those of very 
dilute solutions of potassium chloride give exactly double 
values, thus indicating that the molecule has been split up 
into two parts. There are two great difficulties in the 
way of accepting the ionic hypothesis in its simplest 
form. First, it entirely neglects the presence of the 
solvent and the greater or less affinity which obtains 
between it and the solute, reducing its rôle, in fact, 
merely to that of a medium, in which the ions can 
migrate; secondly, it fails, as Armstrong has insisted, to 
suggest a motive for dissociation. The hydrate or associa- 
tion theory, on the other hand, which in its early form 
supposed that the chief result of adding water to a salt was 
to form a series of hydrates, fails to take into account the 
well-known properties of electrolytes ; in particular, the phe- 
nomens of migration and the results obtained by Griffiths in 
his freezing-point determinations, as explained above. The 
theory which was explained to the members of the Faraday 
Society by Dr. Lowry with such admirable lucidity, is essen- 
tially a combination of the dissociation and association 
theories. It still supposes that some of the molecales of 
the solute are dissociated, but it postulates that the ions во 
formed are not free, but are associated with molecules of the 
solvent—let us say water—to form hydrated ions. In Dr. 
Lowry’s form of the theory the hydration of the ions is the 
primary cause of the ionisation of aqueous electrolytes. It 
is supposed that in a very strong solution the molecules only 
are, for the most part, hydrated. Then, as further water 18 
added, the fully-losded molecule can take up no further 
water by itself, so it splits into two hydrated ions, and in 
that way more complete hydration (and, therefore, pre- 
sumably a maximum of potential energy in the solution) 
becomes possible. Obviously, the ions are, therefore, jointly 
combined with a larger quantity of water than the molecale 
from which they are derived, for it is an essential postulate of 
the theory that the ions have a greater affinity for,the solvent 
than has the molecule. As more and more water is added. 
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more molecules become ionised, and, in complete accordance 
with obeervation, it is only in the presence of a very large 
excess of water—conditions which Dr. Lowry shows to be 
moat favourable to the formation of complex hydrates—that 
complete ionisation becomes possible. | 
It would be impossible here to dwell at any great length 
on the rest of the evidence which Dr. Lowry has collated 
iu support of this modification of the hydrate theory ; but 
we will briefly indicate the more noteworthy points in what 
is actually a very weighty chain of evidence. "We have first 
to note that the best ionising solvents are those which are 
themselves most highly associated, as would be expected if 
* association " were the primary cause of ionisation. The 
most striking evidence, however, adduced by Dr. Lowry is 
that afforded by a consideration of the mobilities of the 
various ions in aqueous solutions. Thus, if one considers the 
ionic mobilities of, say, the lithium series of elements, it 
will be found that the ion of the light metal lithium, whose 
atomic weight is 7, moves through the solution only half as 
rapidly as the ions of rubidium or cæsium, whose atomic 
weights are 85 and 133 respectively; or, in general, the 
larger atoms in this series yield the more mobile 
ions. This lends strong support to the view that the 
ions are loaded in some way, and are not free as 
originally supposed by Arrhenius, The theory affords an 
elegant explanation of an anomaly long known to occur in 
the molecular depression of the freezing point caused by dis- 
solving an electrolyte in water. In very dilate solutions 
this depression is double what it is in the case of a non- 
electrolytic solution of the same molecular concentration, 
since in theformer case the molecule is replaced by two ions. 
Bat if the simple ionic hypothesis were true, as the con- 
centration of an electrolytic solution is increased, the molecular 
depression should diminish steadily until, in concentrated solu- 
tions, it approached that of non-electrolytic solutions of the 
same concentration. But as a matter of fact, in many cases 
the depression of freezing point actually reaches a minimum 
value at a certain concentration, and then increases again 
with the concentration—the molecular condactivity, and 
therefore the ionisation, all the time steadily decreasing. 
The result necessitates the assumption of combination 
between the solute and the solvent, by which a part of the 
solvent is rendered negligible as far as the lowering of freezing 
point is concerned, and as the increase of molecular depression 
takes place at very low concentrations, when the salt is 
almost entirely ionised, this combination must occur between 
the ions and the solvent, rather than between molecules and 
the solvent. 

One vital question remains. Why has the solvent a greater 
affinity for the ions than for the molecule? Dr. Lowry's 
tentative solution of this problem is not, we think, entirely 
convincing. He somewhat ingeniously suggests that the 
process of hydration of the ions may be analogous to the 
condensation of water vapour round gaseous ions, the dis- 
covery of Wilson. Bnt molecules are electrically neutral, 
and it is difficult to see why their constituent ions in com- 
bination should attract round themselves clusters of mole- 
cules of the solvents. Dr. Lowry further suggests the 
possibility of there being in the molecule of solute a kind 
of residual chemical affinity, which is greater in one of the 
ions than the other. This, perhaps, seems more feasible, but 
the question will have to remain unanswered for the present. 
The key will probably be found in some application of the 
electron theory to the elucidation of this and other out- 
standing difficulties of theories of electrolysis. Perhaps 
Prof. J. J. Thomson will one day turn the searchlight of his 
genius in this direction. 

The hydrate theory of ionisation lends itself very readily 
to extension to the cases of electrolytic conduction by fused 
salts and by solids, such as the Nernst filament, It is well 
known that fused volatile compounds, and compounds which 
аге liquid at ordinary temperatures, are usually insulators 
in the pure state. Such substances are but very slightly 
associated. On the other hand, fused salts which easily 
conduct are just those which are characterised by poly- 
merisation—the associative formation of complex molecules. 
Dr. Lowry’s theory supposes that these heavily-loaded 
groups of molecules can easily break up in between the ions of 
their constituent molecules, and thus will be formed inde- 
pendent ions associated with neutral molecules of the salt, 


In fact, just as a solution of potassium chloride will contain 
ions represented by 


+ 2а 
К (Н,0),, Cl (H,0),, 


во fused potassium chloride will contain the corresponding 
ions 


+ а= 
К (K CI), Cl (K Oly. 


Lorenz and Fausti have actually shown experimentally that 
in fused mixtures of lead chloride and the alkali chlorides 
the lead is present in the form of а complex anion 
which travels in the opposite direction to the current. 

The Nernst lamp consists of a mixture of oxides, and like 

glass has the composition of an electrolyte. It can only 
become a conductor, however, when sufficiently heated to 
allow of ionic migration taking place. It is difficult to 
prove directly that the Nernst filament conducts electro- 
lytically—possibly because of the action of the air in 
reversing the effects of electrolysis—although it is known 
that polarisation of a kind takes place. But there is strong 
indirect evidence on this point, since the concentration-cun- 
ductivity series of curves for mixtures of zirconium and 
yttrium oxides at various temperatures are almost identical 
in form with the curves yielded by mixtures of sodium 
hydroxide in water. It is a not unreasonable conclusion 
that the mechanism of conduction is similar in the two 
cases. 
There is, of course, nothing essentially novel in the hydrate 
theory of dissociation. Werner seems to have suggested 
the idea as far back as 1893, and Mr. Whetham in his 
reply to the discussion on the very first Paper read before 
the Faraday Society (1903) said that ions, in fact, may be 
linked in some way to the solvent.” Bat Dr. Lowry has 
now for the first time considered the whole question of elec- 
trolytie conduction from the“ hydrated-ion”’ point of view, and 
he has collected and codified in a convenient and accessible 
form all the disjointed experimental evidence in its favour 
that various workers have, from time to time, published. 
The Paper of Mr. Whetham just referred to, on “The 
Present Position of the Theory of Electrolysis,” Prof. 
Kahlenberg’s recent Faraday Society Paper, Recent 
Investigations Bearing on the Theory of Electrolytic Disso- 
ciation," and the present Paper by Dr. Lowry, form together 
the most complete statement of modern views on the nature 
of electrolysis, looked at from all points of view, that has 
up to the present been published in English. 


REVIEWS. 


Traité Théorique et Pratique d Eleciricité. By H. PECHEUX, 
with additional notes by A. BLONDIN and E. NECULCEA, 
and preface by J. VIOLLE. Paris: Librairie Ch. Dela- 
grave. 1904. Price 17 fr. | 


This is & ponderous tome of over 700 pages, bound in 
paper covers, after the frugal Continental fashion, and 
traverses the whole range of electrical science, from electro- 
statics to the transmission of power. In his prefatory note, 
M. Violle refers to a tendency which exists in France, as 
with us, to decry one’s own country’s achievements and to 
exalt those of the foreigner; and he justly claims for the 
technical instruction given in the French schools a high 
standard of excellence. The book before us represents in 
the main the course of instruction in electrical technology 
which is pursued, under the direction of the author, at the 
Ecole Nationale d’Arta et Métiers d'Aix. The author has 
not hesitated to make use of mathematical treatment where 
this is necessary or advisable, though he points out that 
those who are unfamiliar with the processes employed may 
make use of the results and pass over the derivation thereof ; ` 
to assist them in this judicious skipping, the difficult work 
is printed in small type. A farther evidence of the in- 
fluence of the modern commercial spirit is found in the 
inclusion of the prices of apparatus described in the 
industrial section of the book, a feature which we think 
worthy of imitation. 

As for the contente of the work, these are so diverse that 
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we cannot refer to them in detail. The theory of electro- · 


statics is first elaborated, occupying the whole of the first 
part of six chapters. Electrodynamics is dealt with in the 
second part, and includes the theory of magnetism. This 
rection is very comprehensive, embracing 10 chapters, which 
form the balk of the book, and ranging from the frog’s leg 
experiment of Galvani to polyphase alternators of 1,000 kw. 
The third and remaining part deals with the industrial 
applications of electricity, in five chapters. . 

The only fault we have to find with the work is that it is 
too comprehensive, too detailed, and contains too much that 
is of historical interest only. Jt will be seen, therefore, 
that we accuse the author of giving too much, not too 
little. We wonder how his students get through so vast an 
amount of work, and we congratulate them upon sitting at 
the feet of so industrious and learned a preceptor. 


Steam Pipes: their Design and Construction. Ву W. Н. 
BoorH. London: Arch. Constable & Co. Price 5s. net. 


That Mr. Booth is no friend of the ring system of steam 
pipes is already known to us; but what shall we say of the 
following sentence, culled from his most recent book :— 
* Steam engineers insist on tbe use of the best 
materials so as to minimise the chance of failure rather 
than countenance the duplication of bad work which 
has arisen from want of knowledge of steam engineer- 
ing conditions and an apparently foregone conclusion 
that breakdowns are necessary, and must be encouraged 
to occur by provision of a maximum of parts to 
fail.” The percussive force of this dictum is sufficient to 
shatter any ring system in the country. In every part of 
his book Mr. Booth is quite as explicit, and the whole work 
forms & useful manual on a subject which has not hitherto, 
so far аз we are aware, been treated separately in book form. 
The various formule constructed to express the relation 
between velocity of flow of steam, its pressure drop. the 
quantity delivered, and the  pipe-length and diameter 
are first stated. In another edition these might be improved 
in statement and typography. Taking one demonstration 
as an example (Rankine’s approximate formula on 
р. 5, by the way, is incorrectly printed, as the whole 
expression should have been bracketed under the root sign ; 
there is also a symbol for temperature-degree after g, the 
value of gravity. which is obviously an error) the scheduled 
quantities Ts, k, vi, Us, are not used in the formula. What im- 
pression does у = 1:3" convey to the ordinary reader? 


_ ТЬе formula on p. 8 should read р = 0:86./ &о., the 
radical 5 having been omitted. After this, the proper em- 
ployment of the various materials in use for steam and 
exhaust piping is discussed, an attempt at standardising 
such dimensions as flange-thicknesses, the number and 
nize of bolts, and sizes of croses and tees, being made. 
Under this heading, by the way, Mr. Booth recommends 
the use of flexible metallic pipes, made of a pecu- 
liarly folded strip of metal (either steel, zino, copper, or & 
bronze alloy) coiled into a closely interlocked helix, whoee 
interstices are made  steam-tight by asbestos. No 
guarantee is given as to the durability of these pipes, 


but engineers are told to bear them in mind for tem- 


porary work, or where strains are set up by the settle- 
ment of a bad foundation or other cause. This is a 
departure from established practice which will doubtlees be 
hastened by Mr. Booth’s advocacy of it. A chapter on expan- 
sion gives typesof the expansion bends and joints in use, and 
deals with the proper anchoring of pipework. Sections on 
the strength of pipes, their support and jointing, are followed 
by a chapter on the erection of pipes, in whicb a very neat 
bnt, in our opinion, rather daring method is described, of 
Pffixing a saddle and drilling into a high-pressure steam-pipe 
(even while steam is passing) for the purpose of adding a 
branch lipe to an existing pipe system without stoppage of 
supply. After a discussion of the general arrangement of 
pipework, the suthor to the accessories of the pipe, 
such as valves for steam and exhaust, and isolating valves 
for boilers ; steam traps, separatore, automatic atmospberic 
valves, and exhaust heads. In addition to dealing in more 
detail with the standardisation of junction pieces and 
flanges, weighte of pipe, and the kinetic theory of gases in 


relation to the flow of steam, he gives us a chapter labelled 
* Superheated Steam," which -would more. properly be 
described as a section on pipe coverings, since one page 
devoted to the former subject is followed by rather over 
18 on the latter. In an appendix, the gist of the report of 
the committee appointed to consider the standardisation of 
pipe flanges is given. 

If we may venture a complaint at an otherwise 
excellent book, we would take exception to what appears to 
us to be a rather erratic arrangement of chapters. For 
example, the section on weights of pipe is sandwiched between 
tests on pipe coverings and a discussion of the kinetic theory 
of gases, whereas we should have expected it somewhere in 
the neighbourhood of the chapter on materials used in pipe 
construction, Again, the chapter on weights and dimensions 
of junction pieces and flanges appears to have lost its 
moorings when it is found between a section on steam-traps 
and one on separators, its rightful sphere being in the same 
group as materials and weights of pipe.” And 
should not the “kinetic theory of gases have preceded 
the formule for flow of steam, instead of posing 
as an afterthought at the end of the book? On going 
through this book one has the same feeling of 
diecontinuity as when, on reading a novel. one has to 
abandon the hero at a thrilling situation and the close of a 
chapter, to pick up some other character whose existence had 
been forgotten. The practical result is that one has to 
search the book to ensure the collection of all information on 
any one subject. The book is evidentiy compiled from notes 
made bv a busy engineer in the midst of his work, and is 
bence of much value. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


ALTERNATING-CURBENT MOTOBS IN INDUSTBIAL 
SERVICE. ' 


By P. D. Ionrpss. 
(Abstract of Paper read at Glasgow on May 9th, 1905.) 


A GOOD deal of attention is now directed towards the alternating- 
current motor with a view to accomplishing as good results iu all 
classes of power-driving as have until recently been considered 
practicable only by the use of direct-current motors. 

The conditions here are now becoming very similar to those 
abroad, inasmuch as the large power distribution companies are 
increasing in number and scope, and also many large municipalities 
are adopting alternating currents for transmitting power from 
central stations to sub-stations, where the current is converted for 
lighting purposes. 

In the author's opinion such municipalities as Glasgow, Man- 
chester, Liverpool, &c., will shortly offer гапа current for 
power purposes at a lower rate than direct current, for the reason 
that the converting apparatus for a large alternating-carrent motor 
load is less expensive. 

With these changes taking place if seems advisable to consider 
the application of the alternating-current motor to all sorts of 
industries, and with particular reference to such cases where it bas 
been the general opinion that only direct-current motors could be 
used. | 

The great argument in favour of the alternating-current motor, 
particularly of the squirrel-cage type, is its simplicity and the 
absence of wearing parts. The almost universal argument used 
against the alternating-current motor, as compared with the direct 
current, shunt-wound machine, is that it has not the advaatage of 
shunt regulation for variable-speed work. It is true the speed of 
the induction motor cannot be varied in this way, but there are 
other ways in which different speeds can be obtained with equally 
high efficiency, and the author is inclined to think that the 
importance of being able to vary the standard sbunt-wound motor 
10 per cent. or 15 per cent. is frequently very much over-estimated. 

The constant-speed type of motor oan be built so that it will 
carry 200 per cent. overload with a comparatively small drop in 
speed, or by changing the proportions of the windings in the 
secondary the motor can be made to give its maximum torque at 


The slip-ring motor differs from the squirrel-cage motor only ia 
the secondary, which is coil-wound, the windings being connected 
to three elip-rings for starting with resistance iu the secondsry 
circuit. Once the motor is started, and the secondary sbort- 
circuited, its characteristics are similar to those of the squirrel- 


cage type. 

For starting, up against very heavy loads, where gradual accelera- 
tion is required, this motor is preferable to the squirrel-cage type; 
moreover, starting against a given load, the starting current is not 
so heavy, and more closely resembles tbe results which can be 
obtained with the ordinary d t motor | starter and 
shunt or compound- wound motors. 
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The’ slngle-phass series motor differs materially from the other 
types, inasmuch as it is not what js generally known as an “ induc- 
tion motor.” This type more nearly resembles the direct-current 
series motor, and possesd^s both commutator and brushes; in fact, 
it will operate quite datisfactorily.on'a direct-current supply. This 
motor is nothing more than a direct-current series motor constructed 
to operate satisfactorily with rapid reversals of polarity. 

Squirrel-cage motors up to 10 H.P., obtaining their supply from 
a power station of 200 н.р. or 300 H.P., can be started vp direct 
without the use of auto-transformers. This does not injure tha 
motors in the least, bat is not advisable where the generating plant 
is of small capacity as compared with the motors, inasmuch as it 
takes a very heavy rach of current at starting. It is also advisable 
fo use a deuble-throw switch for the purpose of cutting out the 
fuses at Матор, otherwise the fuses, being of sufficient capscity to 
withstand the starting current, would be of no practical value as 
fuses, once the motor was started and tbe current down to normal. 

A third arrangement for starting the squirrel-cage motor is from 
a closed-ooil two-phase generator, which is worthy of consideration 
when planning a new industrial plant. 

It ie frequently stated that the *quirrel-cage motor is incapable of 
starting up against full load. This is quite incorrect, for as much 
as three times the full-load torque can be developed at starting, 
while in the amaller cises 2 to 2} times the full-load torque can be 
developed; bat, at the same fime, the current to obtain such 
starting torques would be very heavy. To obtain a starting torque 
equivalent to fult-load torque it requires roughly 24 times fall-load 
current in almost all sizes of motors, but as this requirement is only 
m^ "aentary, it is of little consequence, | 

For general constant-speed work the"squirrel-cage ш tor possesses 
the advantage of greater simplicity, and ha* no disadvantages as 
compared with tha direct-current motor. For driving spinning 
machinery it is particularly suitable by reason of the fact tha: 
within certain limite the speed is constant in relation to the speed 
of the generating plant, and independent of slight flactuations ia 
voltage. Again, in spinniog mills and such industries it is of the 
ufmost importance that all machinery should be started simul- 
taneously. The squirrel-cage motor lends itself to this requirement 
very readily, as it is possible to leave all the motors in an installation 
connected direct to the line, and to start them all simultaneously 
by separately exciting the generator and then runniog up the 
engine. 

For mining work, such as the driving of pumps, fans, and under- 
ground hsulages, the squirrel-cage motor is particularly suitable, inas- 
much ss there are no parte other than the bearing reqairing attention; 
again, the oil-immersed auto-starter, which can he made water and 
gas tight, is a form ot starting switch which needs no skill or kaow- 
ledge in handling. In many pits where there are explosive gases 
no other type of motor could be used with the same safety. 
` ТЬе high lift turbine pump ie gaining considerable I popularity 
amongst mining engineers, and for driving this type of pump direct 
the squirvel-cage motor is particularly suitable, inagmuch аз motors 
of 100 н.р and above are frequently required, rupniug at a speed of 
1,400 to 1,500 r.p.m. A direct-current motor of this power and 
speed would not be a satisfactory machine to build or operate; but 
for this work the squirrel-cage motor ргевзпќв no difficulties, pro- 
vided а supply is available at a euitable frequency. | 

A valuable feature of the squirrel-cage motor, not previous 
roentioned, lies in the fact thet it can be actually stalled by overload 
for as long as half a minute without damage. 

For the driving of large haulagee which must be started slowly 
and gradually, the slip-riog motor is preferable. Any starting 
torque required, within reasonable limits, can be obtained without 
producing undue strain on the generating plaat; in fact, with the 
Mip-ripg motor the proportion of current to torque developed by 
the motor is almost similar to tho same proportion for shunt-woünd 
direct-current motors. 

For continual starting and stopping, the slip-ring motor possesses 
considerable advantages over direct-current motors for this claw of 
work. It is general to uso a tramway type controller in each care, 
and whereas with the direct-current motor the currents broken by 
the controller are always at line pressure, with the slip-ring motor 
the currents broken are those in the secondary circuits of the 
motor, and at a low pressure. This feature adds to the life of the 
contacts. 

Again, for electric braking the slip-ring motor can be used to 
great advantage, by so proportioning the resistance in the secondary 
circuit with the first or second notches of the controller as to 

roduoe а gradual braking effect when the control'ar ја reversed. 

is has been applied with marked (success to а 150-m.P. slip-ring 
motor driving ап endless haulage. 

The industries most generally requiring variable-speed motors 
having a wide range of speed are those connected with tbe making 
of paper, printing, dyeing and bleaching. In some cases the 
variation requ is so wide and so gradus] as to preclude the 
possibility of using “induction motors,” and until the recent 
development of the single-phase series motor there was по 
alternating-current apparatus which could meet these requirements. 

In the majority of cares, however, the requirements of speed 
variation can be met by the use of induction motors.of either the 
equirrel-cage or slip-ring type. 
^ These requirements can be met in tbe following manner :— 

There is а small auxiliary motor driving the main motor through 
a worm gear aod free-wheel clutch, so as to give the required slow 
speed, The main motor is wouod and connected to a controller of 
the tramway type, so that the coils of the stator can be grouped to 
form eight poles, at which the medium speed would be obtained, or 
{оре poles, at which full speed would be obtained. 

Toe changing from dead slow to half speed, and from balf speed 
to full speed, i$ obtained by means of tappings trom a pair of gato- 


transformers and a number of notches on the controller, whereby 
a gradual increase in voltage is applied to the motor as the con- 
troller is moved from notch to notch. This ensures an even 
acceleration. 

The whole &ppsratas is no more costly than direct-curreot 
apparatus to accomplieh the same results would have been, and the 
oparation is equally satisfactory. 

The output of the motor is varied ia direct proportion to the changa 
in epeed, but the efficiency at any speed is as high as it is possible to 
obtain within а very small percentage. Аз the power required to 
drive most machinery varies directly as the epeed at which it is 
driven, the output of the motor corresponds very nicely with what 
is required of it. 

There are ola ve of work where it is necessary for the motors to 
have a speed variation of perhaps 6 or 8 tol, with the possibility of 
being able to ran continuously, aud with high efficiency, at any 
intermediate speed. This requirement is priucipally found in con- 
nection with psper-making machinery, and in some савез with 
calico printing, bleaching and dyeing. 

The direct current apparatus for this purpose has always been 
more or less expensive, and difficult to design. 

The single-phase series motor offers a method of accomplishing 
this result which ie simpler and more efficient. The apparatus for 
this parpose will consist of a single-phase motor controlled by an 
induction regulator, which is a boosting transformer pleced in series 
with the motor. 

Any required veltage from sero to full line pressure can be 
applied to the motor, and consequently any required speed can be 
obtained. The losset in the induction regulators are simply the 
ma7netisation and C’R losses. 

For variable speed work, where constant stopping, reversing and 
starting again ie reqeired, both the squirrel-cage motor and the 
slip-ring motor may be used. 

With the former, the control is effected by applying different 
voltages t^ the primary by meaus of auto-trausformers and a non- 
troller. For this service ‘the resistance in the secondary should be 
increased во that the maximum torque is obtained at saro speed 
by constructing the end rings, to which the bar windings ara 
bolted, of metal haviog a higher resistances than that used in the 
construction of the constant-speed, eqairrel-cage motor. The torque 
of this motor varies as the square of the B. u. r. applied to the 
primary. | 

By means of the auto-trausformers and the controller, any 
voltage can be applied so as to give the required torque and 


speed. 

P With the slip-ring motor, the.control ie effected by varying the 
resietances iu tbe secondary circuit of the motor, and this method 
of contro) corresponds to inserting resistances in the armature 
circait of a shunt-wound motor. 

For operating winches, live rolle, and work of this claw, the slip- 
ring motor is preferable for the reason that, in the first place, the 
starting currents are not во heavy, and in the second place, the car- 
rents handled by the controller are all in the secondary circuit, and 
consequently at a low pressure, which results in less burning of the 
contacts. 

The efficiency of polyphase induction motors corresponds very 
closely to the best results obtained with direct-current motors. 

The power factor is the ratio of the true power to the apparent 
power expended, as shown by an ammeter; it is high at heavy 
loads aud low at light loads. The lagging current has an injurious 
effect on the regulation of the generator, transmission lines, or 
transformers. It is important, therefore, to maintain the power 
factor as high as possible. | 
From the standpoint of the user, the alternating-carrent apparatus 
is probably the cheapest both in first cost and maintenance. 


Discussion. 


The CHAIBMAN remarked that he was particularly interested aod 
surprised to find it so clearly stated that the cost, as well as the 
efficiency of the alternating current motor, was as favourable, if not 
morr so, than the direct current. They were all accustomed to 
think that the p.c. motor was the only possible means of doing 
certain work—particularly tbe extreme variation of speed required 
for paper plant. 

Mr. H. A. Матов remarked that there could be no doubt that 
the points which Mr. I^nides raised were such as tbey could cor- 
dially subscribe to. Until now tbe development of alternating 
current work had been io connection, principally, with polyphase 
motors, but it was interesting to find that the polypbase motorshowed 
signs of being only a passing phase in a development. That being 
во, it did not emerge that there was a cnflict between the con- 
tinuous current motor and the alternating current motor, Decanee 
the two machines were in all essential particulars alike. But he 
thought it was quite possible in discussing this matter to strain the 
argument to an extent which would prevent them from following 
Mr. Ionides throughout. It seemed to him that the speed control 
of polyphase motors was not a straightforward and simple tbinp. 
They were tied down to multiples of speed and to specific speed 
much more closely than with the continuous current. He thought 
that in all factories where polyphase machinery was being manu- 
factored, continuous current motors were still used for a large number 
of purposes, because they were found more convenient to handle, 
and easier to apply to a large number of details tban the poly- 
phase motors. From the manufacturers’ point of view, he greatly 
wished tbat the continuous-current motor and everything else but 
the polvphase m^tor was abolished. 

Mr. H. B. MAx WELL said be did not suppose there was any other 
class of work where polyphase motors would, show) to tach greas 
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advantage as in shipyards, where the work was rough and tumble. 
To his mind the three-phase induction motor was mos useful for 
Ee For fixed speed work there was nothing to compare 
wit 

Mr. W. B. Hmp thought that Mr. Ionides claimed for the 
equirrel-cage motor more than could be obtained from it, but he 
agreed with the author that the capabilities of the p.c. motor for 
variable speed work had been greatly exaggerated. 

Dr. НЕнриввон agreed with the main conclusions of the paper, 
and said that if electrical men were more conversant with alternat- 
ing current work, the 4.0. motor would have a much greater 
popularity. 

Mr. BravENSON said that the very best direct-current motors gave 
trouble in the course of time; when one went in for a three-phase 
system he got rid of the commutator and the starting switch. The 
polyphase motor was suitablé for extremes. 

Mr. Iomrpzs, in his reply, said that Mr. Mavor had referred to 
the single-phase series motor as a ble means of doing away 
with polyphase motors; he could not say that he agreed with that, 
The single-phase series motor had a particular field, and if one 
could construct a motor of the squirrel-cage type without commutator 
or slip rings, it was something to stick to until they could get one 
without bearings. Mr. Mavor also referred to the future of single- 
phase motors for electrical traction, and there was little doubt that 
there was a great future ahead for those motors, particularly for 
suburban traffic. He cordially agreed with what Mr. Maxwell said 
аз to shipyard work. Не thought that a great many people, in 
looking out for new plant, were more apt to consider the variable 
speed requirements of a few cases than the constant speed require- 
ments present in the great majority of cases. 


THE EDDY CURRENT BRAKE. 


Ix opening the discussion on the paper read at Birmingham on 
April 12th by Messrs. D. K. Morris, Ph.D., and G. A. Lister, 

Mr. Нвивү Lua said that he considered that a mechanical brake 
might be devised which could be attached to the motor spindle, 
and which would be equally satisfactory and less costly than the 
eddy current brake described. 

Dr. SUMPNER (Chairman) thought that supporting the whole brake 
on the motor spindle was а very beautiful device. He considered 
that the brake combined the theoretical accuracy of the Pony brake 
with the simplicity and convenienoe which resulted from the use of 
a generator as a load. The authors had developed a new form of 
theory in connection with this brake, based on the law which had 
been stated by Maxwell, but which had been very seldom applied. 
He was struck by the similarity of the curve showing variation of 
torque with flux displacement, with that oonnecting the torque and 
slip of an induction motor. 

Mr. MARPLES did not consider the Hopkinson method as alto- 
gether satisfactory. The eddy current е was an idcal method 
of absorbing power for time tests to determine heating. 

Mr. CHíA1TOOK remarked tbat the brake described was simple, 
handy, and very suitable for small powers. If, however, it were 
made sufficiently large to absorb 30 or 40 E. p., he thought it would 
become too cumbrous and costly on account of the energy which 
had to be supplied during the test. 

Mr. OnsxTTICH gave an account of his experiences with previous 
types of eddy current brake. He had had trouble in connection 
with the centring of the disk and the heating of the magnetising 
coils. The most important thing in connection with the type of 
brake described by the authors was the method of putting it on the 
motor shaft. The weak spot was the amount of en consumed. 
He considered that the theory might be applied to the design of the 
brake disks used in meters. 

Mr. Hol Di said that he had had considerable experience with 
the eddy current brakes used on meters, but with these one never 
reached a speed at which the weakening of the field became notice- 
able, so that the retarding torque was always practically proportional 
to the speed. It seemed incredible that the power absorbed should 
be proportional to the speed only, and not to the square of the 
speed, but the authors had made this quite clear in the paper. He 
noticed that in fig. 3 the pole-pieces were shown as having bevelled 
edges; he had found plain poles much better. With reference to 


the authors’ statement that the braking effect depended merely upon 
the total flux cutting the copper, he did not t that they would 
have got such a good braking effect had they used two instead of 


eight poles. In connection with meter disks, he had experimented 

upon the best shape of pole-piece; with equal area and Пах density, 

he found the circular shape produced an effect greater than that 

caused by the tquare pole in the ratio of 8 to 7, and that the 
shape was much inferior to either. 

Mr. BRzw was much interested in the way in which the authors 
had shown that the braking effect depended on the speed and 
resistance of the brake disk. 

Mr. Barn said that the authors’ brake would bea valuable adjunct 
on all testing floors. He had been impressed by the sweetness with 
which the brake worked. 

Mr, M. В. Fist (written communication) said that the authors 
attempt to calculate the drag in a copper disk moving in a magnetic 
fleld, was interesting, and should prove helpful to others. The 
authors’ assumption that all the lines of force emerged from the 
surface of the disk at the same angle, was only tenable when 
the path of the eddy currents was a straight radial line. 
This would be the case were the edges of the disk infinitely 
conducting, and were the induction, normal to the disk, uniform at 
all points in the radial line. In the authors’ case the normal flux 
density varied from point to point of a given line of eddy current 
flow, the electric potential would in general not be constant, and it 


_ face parallel 


was no longer ble to assume that all the flux lines left the sur- 


th each other. A particularly suggestive t was 
the critical thickness of the disk which gives Een E 


ppose pole-pieces pn the 
results, as the eddy currents do not circulate round the poles, 
traversed them. If a narrow rectangular pole face be used, 
braking effect is much greater when the disk is moved across 
face, than when moved in the direction of the length of the face. 
Mr. ALFRED BcHWARTZ, in a written communication, sid 
of 
6. 


РРЕЙ 


the authors were to be congratulated on the ingenuity 
methods, and the workmanlike appearance of their brak 
cradle dynamometer method of testing, as an alternative to 
eddy current brake, was worth considering, particularly for 
larger machines than those dealt with by the authors. 
Municipal School of Technology, Manchester, they used a 
dynamometer for motor testing designed by Mr. A. E. Moo 
made in the School shops. It consisted of an adjustable b 
radially suspended from two beams with hollow trunnions 
ings. А counterpoise was provided on the cradle for adjustin, 
the centre of gravity of the oscillating system. The 
preferably measured by a sero method, as this e 
due to the centre of gravity of the cradle and motor not being 
incident with the axis of oscillation. This was effected by the ase 
of a spring balance or a weighted lever. Witha belt drive, machines 
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using eddy-current brakes, he had found the easy method in which 
the load was adjusted to any desired value, to be a great advantage. 
Thus, in taking a complete efficiency curve of a motor, the sliding 
weight on the arm of the brake could be adjusted to an exact point 
on the scale, and the pull of the brake then adjusted by means of a 
finely divided rheostat in the exci circuit of the brake, until 
the motor exactly balanced the load. 6 same advantage of easy 
adjustment, made iteelf still more felt when it was desired to load 
the motor rapidly up to a certain definite point—say the normal 
full load of the motor. 

Prof. D. Rospzarson wrote to express his interest in the paper. 
He had lately used a mechanical brake of the James Thomson 
pulley type, which he had found convenient for the testing of small 
motore. This was a rope brake, one end of the rope being attached 
toa frame carried on the pulley. The torque was balanced bya 
weighted cord passing round a portion of the frame in the form of 
an arc struck from the centre of the pulley. The motion of the 
frame round the pulley, which was ted by stops, adjusted the 
arc of contact to suit the coefficient of friction within considerable 
limits. The load for any given torque was thus automatically kept 
constant. He had made a brake of this type suitable for machines 
up to 10 B E.P., and had found it to work satisfactorily, there being 
practically no hunting. - 

Dr. Morris, in reply, considered that the similarity of the 
torque-speed curve for the brake to that of the induction motor, was 
peruaps apparent rather than real. An essential feature of the 
former was the reduction in flux due to ite obliquity and the coa- 
sequent increased length of passage through the air-gap; while in 
the induction motor, the flux was substantially constant on aceóunt 
of the constancy of the applied voltage. I¢ was of induced 
currents rather than reduction of flux which caused the falling-off 


.in torque of an induction motor, when the slip was great. There 


was no limit from constructional reasons to the sixe of this type of 
brake ; in fact, the larger it was made, the more economically. it 
could be designed. The real limit was imposed hy the need for 
saving the power spent in driving the motor when this exceeded, 
say, 15 to 30 в.н.р. —.., when the Hopkinson method became fairly 
applicable. Mr. Holden’s remarks upon the influence of the sks 


. of the pole-pieces were of great interest in connection with the 


design of the brake. In reply to Mr. Brew, it a that there 
was only one best thickness for the brake disk for a given speed. 
He was much gratified by the way in which this new. form of 
electric brake had been received, and by the appreciation 


. for the authors’ efforts to give a working theory for the design of 


such brakes. 
Mr. Ілетев aleo briefly replied. 


PHYSICAL SOCIETY. 


Tux meeting on May 26th, 1905, was held at the National Physics! 
Laboratory by invitation of the director, Dr. Glazebrook. The 
following special demonstrations were shown :— 

“The Specific Heat of Iron at High Temperatures," by Dr. J. А. 
Harker. A knowledge of the specific heat of iron is important in 
the determination of high temperatures by calorimetric metbods. 
Dr. Harker has determined the total heat of iron up to tem 
of 900° O. by heating the specimen in an eleotrie furnace, the tem- 
perature of which was determined by a resistance thermometer, aad 
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droppir g the iron into a water-ca'orimeter. А difficulty arieze at 
high temperatures owing to the oxidation of the iron when it comes 
in contact with the water in the calorimeter, and it is necessary in 
these circumstances to enclose the specimen by a suitable shield. 
Quarts tubes were tried, but it was invariably found that they 
splintered when immere3d іп the calorimeter. The diffü-ulty was 
overcome by having in tbe calorimeter a vertical cylindrical brass 
tube, filled with magneeia, termins' iog at its upper end in a hemi- 
spherical cup. The iron, in the form of a cylinder, the diameter of 
which was alizhtly leas than that of the tabe, was dropped into the 
magnesia. The extreme floceulence of the powder allows the iron 
to go straight to the bottom of the tube, aod it is thus protected 
from oxidation. Dr. Harkar illustrated by curves some of the 
peculiarities of the specific heat of iron at high temperatures. 

Dr. Harker also exhibited some new types of electric furnace for the 
attainment in the absence of noxious gases of temperatures bet ween 
800° O. and 2,200* C. The conductor conveying the electric current 
is a tabe of solid electrolytes similar in composition to the filament 
of a Nernst lamp. An essential feature is that, for many purposes, 
the usefalnese and life of a furnace constructed in this way may be 
much increased by adopting a “cascade ” system of heating. That 
is, the energy supplied may be divided, во that only sufficient is 
put through the tubular conductor to raise its temperature, say, 
1,000* C. above its surrounding, the surrounding iteelf being maia- 
tained at 1,000? O., thus enabling a temperature of 2,000? C. to be 
attained in the tuba without straining it unduly. The regulation 
of temperature in amall furnaces of tbis type ів so perfectly under 
control, that very well defined melting-points may be taken with 
very small quantities of sube'ance. The thermo-electric method 
has been used in these farnaces for determining the melting-point 

55 маан. the mean resvlt of the experiments giving 1,710* О. + 


Mr. A. CAMPBELL exhibited apparatus for the measurement of 
small inductances. The method of measurement is that adopted 
by Max Wien, and is a modification of Maxwell’s method of com- 
paring two self-inductances, the source of voltage being alter- 
nating, and tbe indicating instrument a tuned optical telephone or 
vibration galvanometer. 

In the Optical Department two new optical benches constrac‘ed 
E the laboratory by Messrs. R. & T. Beck were shown by Mr. 

BY. 


THE OSMIUM INCANDESCENT LAMP. 


In a recent paper read before the Elektrotechniscber Vereir, Herr 
Fitz Blau gives ton e interesting in formation in regard to the manu- 
facture and p:rfcraance of the high effisiency osmium filament 
lamps of Dr. Auer von Welsbacb. 

Ever since Edison's experiments on platinum filament lamps, it 
has been recognised that metallic filaments are in many respecta 
better and more efficient than carbon ones; and yet, owing to the 
short life of such filamente, they had, until recently, been prac- 
tically entirely superseded by carbon filaments. In almost eviry 
other respect, except the capability of standing a high temperature 
for long periods, the carbon filament is less suitable for Jamp con- 
struction than a metal filament. Under the electrical actions which 
taka place in the highly exhausted lamp bulb, tbe carbon filament 
gives off a fine dust which bas four objectionable results—firstly, 
the filament becomes thinner, and al ws less current to pass, во that 
less energy is available; secondly, the surface of the filament 
becomes rougher, and thie, as is well known, causes it to approach 
more nearly to the state of a black body,” and to give outa greater 
proportion of dark rays; thirdly, the powder collects on the inner 
surface of the bulb, and ғо futtker reduces the available light; and, 
fourthly, the reduced current lowers the temperature of the fila- 
ment, and this, in iteelf, raisea the resistance of the filament, and so 
still further reducee the current. 

The ideal requirements for the construction of а long-life lamp 
over and above the capability of its filamert successfully withstand- 
ing a high temperature, ате: — | 

1. That the nature of the filament material and of its surface, 
foe be such as to give a maximum proportion of visible radia- 

on. 

2. That the material of the filament should be as transparent as 
posible when in the cold state, so that the powdering over of the 
inside of the bulb shall have a minimum effect. 

3. That the surface of the filament should become smoother 
rather than rougher during use, as this improves the proportion of 
visible rays. ? 

4. That the electrical resistance temperatare coefficient should be 
positive rather than negative, so as to counteract the effect of any 
lowering of the filament temperature. 

In all tuese respects platinum surpasses carbon. It has long been 
known that other еі, such as chromium, molybdenum, vanadium, 
wolfram, tantalam, as well as the metals of the platinum group, 
iridium, ruthenium and osmium, can withstand a far higher tem- 
perature than platinum itself, but these metals have hitherto been 
excladed because of the difficulty of producing them in the form of 
very fine wires. 

After numerous experiments, Auer von Welsbach arrived at the 
cor clusion that the best metal all round for the purpose was 
otmium, and about rix years ago he succeeded in obtaining tbis in 
the form of the necessary fine wires. It was found impossible to 
obtain these wires by direct drawing or rolling, owing to the brittle- 
ness of the metal, so the first filaments were made by covering an 
extremely fine platinum wire with & coating of osmium and then 


melting oct the platinum. The smallest diameter of filaments, 
however, successfully obtained by this process, was about ү mm., 
and this was only tuitable for currents above 1 ampere, во tnat this 
method was soon abandoned. The next method tried, consisted in 
mixirg finely divided osmium into a paste with various binding 
materials and drawing fine cotton fibres through it. After dryin 

the fibres are carbonised. This method has now been suporseded, 
and the latest osmium filaments are produced by the following 
process :—Very finely divided osmium is mixed into a thick paste 
with organic binding material, and this is pressed (or squirted) 
through diamond or sapphire dies at high pressare. In this way a 
thread, consisting chiefly of osmium and carbonisable material, is 
obtained, avd by moving a flat sheet to and fro under the issuing 
thread the latter is obtained in the form of loops. These loops are 
dried and rendered incandescent in vacuum, so as to carbonise the 
binding material, and are then ready for the most important part 
of the process—known as formation.“ This consists in subject- 
ing the porous thread, consisting largely of carbon, to а gradually 
increasing temperature in an atmosphere saturated with water 
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vapcur, and containing, also, a varying proportion of reducing 
gaser. The heating is effected by a gradually increasing electric 
current, producing finally a white heat, which is continued for a 
considerable period. Under these conditions a reaction, similar to 
that employed in the production of water gas, takes place, and 
results in the complete dissipation of the carbonaceous material, 
leaving a filament composed almost entirely of pure osmium. The 
density of the filament now is much greater than in its original 
state, but itis still porous, and has by no means a smooth surface. 
The rovghre.s8 of the surface, in fact, plays a considerable part in 
lengthening the life of the osmium filament. Connection between 
the osmium filament and the platinum leading-in wires is made by 
melting the platinum around the osmium by means of an electric 
arc. The fact that osmium is brittle in the cold state bat soft at 
the incardercent temperature gave considerable trouble at firat, as 
it prevented the filament being wound into a spiral, like a wire. Oa 
this account the ordinary lamps are made suitable fcr burning in 
one position only, although, when required, special lampe, in which 
the filament is supported st additional points, are made for burning 
equally well іп all positions. Е | 

The first lamps put on the market were for only 37 volts, and 
hundreds of thousands of such lamps are at present iosta led, either 
several in series оп tbe ordivary supply voltager, or simply with 
the voltage reduced by means of auto-transformere. The ncssible 
voltage has, however, been ritiog steadily, and just recently 110- 
volt lamps, possessing sll the good qualities of the lower voltage 
ones, have been produced by employing filaments wound ia the 
form of a spiral—the diameter of the spiral beiog only a fraction 
of a millimetre, eo as to prevent the turns of the spiral cp ning oat 
when hot. 

Toe osmium filament of а 37-volt 25-с.р. lamp, having au energy 
consumption of 14 watts per candle-power, has a diame er of about 

087 mm., and a length of about 280 mm. The resistance coefficient 
is 095 at 20° C., and is 8:4 times as great at the white heat corre- 
spondiog to the normal rating cf an ocmium filament, viz., 14 watts 
per candle. The radiating surface per candle-power at thie rating 
is 3 to 3:2 вд. mm, whilst if an ordinary carbon filament were 
pressed up to an efficiency of 14 watts per candle-power, ite radiating 
surface per candle-power would only equal 1:6 sq. mm. Obviously 
therefore, the carbon filament must be raised to a higher tempera- 
ture than the osmium filament, and must more closely approximate 
to the state of a black body.” 

Owing to the increase of the resistance of osmium with the tem- 
perature, a rise of 10 per cent. in supply voltage will only produce 
a 6:5 per cent. increase in current, aud about a 40 per cent. increase 
in light, whilst with the carbon filament, the current would increase 
12 per cent. and the light 80 per cent. 

The useful life of an incandescent lamp is usually taken as that 
period within which the original oandle-power is lowered by 20 
per cent. If this rule is applied to an osmium lamp, the useful life 
and the actual life would be practically coincident, because these 
lamps do not fall off by 20 per cent. ia candle-power in less than 
about 2,000 hours. Fig. 1 shows the variation of light (stated ае а 
percentage of the original candle-power) from osmium lamps of 25 
to 32 Ср. at 37 to 44 volts. Fig. 2 shows the same curve (only 
continued for 800 hours) for 110-volt, 32-0 P. Jampe. Lamps with 
such extreme lengths of life as 5,000 and 6,000 hours, have been 
obtained not only in isolated cases, but quite often in spite of the 
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fact that the expense of such lergthy tests prohibits their being 
carried out at all frequen'ly. Out of seven lamps tested at the 
R:icheanstalt for 2,000 Fours, all but one were in a satisfactory 
working state at the end of the test. In ordinary practical cases, too, 
the results are very satisfactory. For instance, in a particular 
installation, working since О обер, 1932, with aa average yearly 
lighting period of 820 to 1,000 hours, less than 10 per cent. of the 
lamps have had to be replaced up to the present. | 

The writer suggests as the probable causes of the long life of thes» 
lamps (1) the fact that at the 14 жаа per С.Р. rating tbe filament 
is only very moderately loaded ; (2) the fact that the filament when 
it leaves the factory (even after baving been burnt there for several 
hours to let it arrive at approximate constancy) is b; no means in a 
finished state, but continues to diminish somewhat in diameter, 
owing to the gradual disappearance of roughne:ses from the surface. 
This reduces the surface, whilst approcimately the same watts have 
to be dissipated so that the temperature and light increase, and 
serve to oountera-t-any tendency to reduced caadle- power; (3) the 
fact that the glass bulb does not become blackened. This last 
result is probably also due to the low rating of the filament, and 
may be compared to the effect on the life of a carbon filament lamp, 
if run at, say, 6 or 7 watts per C. P., in place of the usua! 34 watts. 
Attempts have been made to press up the rating of the osmium lamp, 
for instance, to 1 watt per candle-power, but experience has shown 
that +tractural and molecular changes in the filament supervene, 
and reduce the life of the ] imp unduly. 


NEW PATENTS APPLIED FOR. 


Compiled exprcesl? for this journal by W. P. Тномрвои & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and ats Liverpool, to whom ali 
inquiries should be addressed. 


РА 


11,283. “Improvements in or relating to dynamo-electric machines." Е. Е. 
Berry. May 29th. 


11.243. “Improvements in electric arc lamps.“ Tue British THOMSON- 
Носзтом Co., LTD. (The General Electric Co., United States.) May 80th. 


11,260. Improvements in electric cables." A. WHALLEY and E. A. BaAYLES, 
May 30th. 
11,290. ''Telephone exchange systems.“ F. W. Dux nan. May 80th. 


11,200. ‘‘Improved manufacture of copper sulphide for thermo electric 
couples." CowxracxiE. THERMo-ELrEcTRIQUE (SYSTEME HERMITE) Soc. ANON, 
(Date applied for under Patents Act, 1901, April 27th, 1905, beimg date of applica- 
tion in France.) May 30th. (Complete.) 


11,301. ‘Improvements in sulphide of copper thermo-electric generators.“ 
Сомгломік Turgwxo-LLEcTRIQUE (SYSTEME HERMtreE) Sov, ANON. (Date 
applied for under Patents Act, 1901, May 8rd, 1905, being date of application 
in France.) May 80th. (Complete ) 


11,329. Improvements in trolley wheels for electric traction." J. A. Kipp. 
May 30th. 


11,836. (Same as 11,337.) 


11,387. “Improvements in telephones," J. E. Kinospory. (The Western 
Electrio Co., United S.ates.) May 80th. (Con plete.) 


11,844. “Improvements in and relating to insulators for electric conductors." 
R. N. REbMAvNE. May 30th. 


11,853. ''A process for regenerating electric accumulators.” 
May 30th. (Complete.) 


11,888. “Improvements in devices for controlling 
J. Fie vpine and J. ScuorigLD. May 315. 


11.400. Improvements in electric heatiog apparatus.” 
May 3lst. (Complete.) 


11.415. Improvements in apparatus for measuring electrical resistances.” 
EvERSHED & VicsNoLEs, LTD., and S. EvERSHED. May Jlst. 


11.424. “Improvements in apparatus for controlling electric currents.” 
А. N. Frisby. 

11.440. Improvements in connection with single-phase alternate current 
electrical motors provided with commutators.” THE ELEkRTIUZITATS AKT. GES. 
Voamats W. LAHMEYER & Co. (Dae applied for under Patents Act, 1901, 
July 1160, 1901, being date of application in Germany.) May Slst. (Complete.) 


11.411. A device for limiting the speed of compensated single-phase alter- 
nate-current motors." THe ELEKTRIZITATS Акт. Grs. VonMALs. W. 
LaAHMEYER & Co. (Date applied for under Patents Act, 1901, July 80th, 1904, 
being date of application in Germany.) Мау 8lst. (Complete.) 

11.442. Imp ovements in the manufacture and production of coils of wire, 
more er pecislly intended for ute in electrical measuring instruments.“ HART- 
MANN X BRAUN AKT.-Grs. (Date applied for under Patents Act, 1901, June 16th, 
1904, being date of application in Germany.) May 8lst. (Complete.) 

11,454. '* Improvements in means for automatically regulating the load on 
engines or motors ured for driving electric gererators." HELIOS ELECTRICITATS 
AKTIENGESELLHCHAFT (in liquidation). (Date applied for under Patents Act, 
1901, June Ist, 1904, being date of application in Germany.) May 3lst. 
(Complete.) 

11.460. Improvements in and relating to fusible electric cut-outs.“ THE 
Baitisa Тномкох-Носктом Co., Ltp., and E. B. № єрмокк. May 31at.- 


11,462. Improvements in electrical connections," W.E.BunxaANb. Mey 
81st. 


11.4170. Improved electric cables." W. Bacon. June Ist. 


11,484. ** Improvements in electrical au:omatic cut-outs.” E. W. Cowan, 
June Ist. 


11,491. ''A self-contained electric bicycle bell." J. W. Perry and J. W. 
PERRY, JUN. June lst. 


11,494. ‘‘ Improvements in and relatirg to sealing devices for electricity 
meters.“ W. HAMILTON and FEIEANTI, LtD. June Ist. 


11,202. “Improvements iu dynsmo-electric machines." G. (known as A.) 
Berky. June 1,4. 


11525. "Improvements in the manufacture of wire and the like by electro- 
depovitioa.”” June ist. 

11,531. ** Improvements in radiatore.” 
plete.) 


11.534. Io provements in and relating to elec‘rical conductors adapted to 
be used for cuinmutators of dynamo-eleotric mach:nes and other purposes." 
THE BRITISH TluowxsosN-dovsTON Co., Lro, (The General Electric Co., United 
States.) June 2nd. 

11,525. "Іо p ovements in regulators for dynamo-electric machines and the 
like.“ Tur Brarisi Tiossos-HocsioN Co., Lip. (he General Electric Co., 
United States.) June 2nd. (Complete.) 

11,633. " Improvements in and relating to e'ectric motor control systema.” 
Тик Birrisn 1 номхох-Носвтох Co., Lip. (The General Electric Co., United 
States.) June 2. d. 


C. LucKxow. 
troll:y-pole ropes.” 


G. Tev BER. 


L. F. Pearson. June Ist. (Com- 


11,537. “ Improvements іп snd relating to electric motor control systems.” 
Тнк British Тномѕок-Носѕтох Co., LTD. (The General Electric Co., United 
States.) June 2nd. 


11,588. “Improvements in systems of overhead electric railways.” Tax 
. Co., LTD. (The General Electric Co., United States.) 
une 2nd. 


11,600. ''Improvements in dynamo-electric machines.“ G, (known as A.) 
Berry. June 2nd. 


11.605. Imi rovements relating to retransmitting and reinforcing telephone 
currents on lines also used for telezraphio purposes or otberwise liable to have 
currents of relatively low frequency passing over them.“ J. E. Kineesrry. 
(The Western Electric Co., United States.) June 2nd. (Complete.) 


11,606. “Improvements in telephone current retransmitting and reinforcing 
apparatus.” J. E. Kid ds RTW. (The Western Electric Co., United States) 
June 2nd. (Comlete.) 

11,014. "Improvements in electric traction.” J. 8. RawortH. June ind. 

11,626. *''Improvements in protective devices for alternating current 
systems.“ THe British Тномвох-Носзтох Co., Lrp. (The General Electric 
Co., United States.) June 2nd. 


11,627. “ Improvements in systems of electric distribution bv moans of 
rectified alternating electric current and in apparatus therefor.” TRR Britian 
Trromson-Hocston Co., Ltrp. (The General Electric Co, United States.) 
June 2nd, 

11,635. “Improvements in the trembler blades of contact-makers for elec- 
trically-fired internal combus: ion engines.” А. А. DonaLp.- June Bed. 

11,673. ** Portable electrical measuring instrument.” H. Вссво ков. June Bed. 
(Complete.) 

11,685. “ Improvements in multiplex telegraph systems." T. Giara. June 
8rd. (Complete. ` 

11,702. "Improvements in dvnamo-electric machines" TRR BurrisH 
Tromson-Hovuston Co., Lir. (The General Electric Co, United States.) 
June 8rd. (Complete.) | 

11,703. "Improvements in and relating to dynamo-electric machines." Tue 
i Co., LTD. (The General Electrie Co., United States.) P 

une 8rd. i 

11.705. Improvements in and relating to electric arc lamps." THE BRITISH 
TIN O UUETOA Co, Ltp (The General Electric Co., United States.) 
June 3rd. 


PUBLISHED SPECIFICATIONS. 


Capies of any of these Specifications may be obtained of Messrs. W. P. 
Тномгхох & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, 94. (in stamps). 


1903. 


LIGHTNING ÁnRESTERS. E. A. Carolan. (General Electric Co., U.S.A.) 11,649, 
May 21st. 


SWITCHES. J. Jones. 11.706. Мау 22nd. 


Dynamo-ELectrhic MACHINES. E. А. Carolan. 
11.729. Мау 22nd. 

CONTROLLING Motors. 
May 22nd. 

TELEPHONE SWITCHBOARDS. 
22nd, 

CoiN-FREED Apraratts. H. H. Lake. (G. Sem, Norway.) 

Motors. E. A. Carolan. (General Electric Co. U.S.A.) 

TELEGRAPHS. J. Gell. 12,462. June 2nd. 

WATER PURIT LIN GG. M. Otto. 12,522, June 2nd. 

ELECTRIC RAILWAYS AND TRAMWAYS. W. Cope. 12,683. June 5th. 


Anc Lamp HANGERS. E. A. Carolan. (General Electric Co., U.S.A.) 
June 9th. 


SEMAPHORE SIGNALS, 
12th. 

DyNAuo-ELt cruic GENERATORS. W. A. Johnson. 13,378. June 15th. 

SELECTIVE SIGNALLING Al- paRAT WS. E. Evans-Juckson. (American Electric 
Telephone Co., C. S. A.) 13,487. June 16th. 


Inpuction Coins. J. Splitdorf. 13.983. June 23га. (Date applied for under 
Patents Act, 1901, April 8th.) 

Distrisetion. F. W. Le Tall. (Cooper-Hewitt Electric Co., U.S.A.) 
14,168 nnd 14,169. June 25th. а 


Mercury Varovg Lamps. F. W. Le Tall. (Cooper-Hewitt Electric Co., U.S.A.) i 
14,170. June 25th. 


MERCURY Varork Lamps AND ELECTRIC CONVERTERS. Е. W. Le Tall. (Cooper- 
Hewitt Electric Co., C. S. A.) 14,171 and 14,175. June 25th. 

ELECTRIC DISTRIRUTIUN. F. W. Le Tall. (Cooper-Hewitt Elcctrie Co., U.S.A.) 
14,172 and 14,174. June 25th. 

CUT-oUTA AND SWITCHES. F. W. Le Tall. (Cooper-Hewitt Electric Co., U.S. A.) 
14,173. June 25th. 

Сст-оств. R. W. Bill. 11,765. May 23rd. 

ELECTRIC Lamps. W. Best. 11,900. May 25th. 

Evectrciysis. E. А. Ashcroft. 12.083. Мах 27th. 


TROLLEYS FOR ELEcTRIC VEHICLES. H. H. Lake. 
25th. 


CovPLING2. 5. А. Hunter. 12.199. May 235th. 
HaiLWaY BiGNAaLs. II. F. Parshall and E. Parry. 12.217. May th. 


BLASTING, SUKMARINE MINING, XC. R. C. W. Wood апа G. Clifton. 
July Ist. 


Dynamo-ELecTric Machines. W. E. Burnand. 14.770. July 2nd. 
ELECTRIC Arc Lamps. E. R. Viale. 15,481. July 13th. 


Boots. F. B. Lee. 15.50. July 13th. 
DNAMO-ELrcTRiC MACHINE. E. А. Carolan. 


15,591 and 15,592, July 14th. 


Anc Lamp HANGER AND SwiTCH, E. A. Carolan. (General Electric Co., U.S.A.) 
15,595. July Lith. 


MAGNETOMETER. W. Hibbert. 15,821. July 17th. ” 
SWITCHES AND RUEOSTATS. F. O. Hunt. 15,972. July 20th. 
SECONDARY BATTERIES, M. Schneider and J. Beissbarth. 16.534. July th. 


Бисм hahn Batteries. H. Ramsbottom and J. M. Richardson. 16.8. 
August Ist. 


ТүрЕ WHEELS AND SEGMENTS. W. P. Thompson. (A. Greef & Co., Germany.) 
17,115. August 6th. 


CovcPLINGs. C. H. Stevens. 17.232. August ВЕ. 


ELEcTRO-MacGNrETIC Pains. L.  Cerebotuni and А. Silbermann. 
August Lith. 


CcT.Ovrs AND COUPLINGS. J. Sachs. 18,167. August 2nd. 

ELECTRICITY MEASURING. L. B. Atkinson. 18.745. August Bist. 
SEMI-AUTOMATIC TELErHoxE SYSTEMS, E. A. Faller. 18,751. August ЗІК. 
RAILWAY AND TRAMWAY SIGNALLING. J. W. Tunstall, I, 0. September ard. 
Pirk CovrLiNGS, E. White and J. Waldron. 19,399. September Uth. 


ELECTRIC Arc Lamps, C. E. Foster, E. R. Grote and M. V. Ely. 19.41 
September 10th. 


Ютхлмо. W. E. Evans. (Gesellschaft zur Einfulirrung von Erfindungen, 
Germany.) 19,890. September 15th. 


(General Electric Co., U.S.A.) 
E. A. Carolan. (General Electrie Co., U.S.A.) 11,730. 
H. H. Lake. 


(Elektrisk Bureau.) 11,738. May 


11,739. May ?2nd. 
12,315. May 29th. 


12,956. 


L. G. Woolley and Magneto Electric Co. 18,221, June 


14,167, 


(E. Cantens.) 12,174. May 


11,071. 


(General Electrie Co., U. S. A.) 


17,019 
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IMPERIAL CABLES. 


Тнв deliberations of the Pacific Cable Conference this week 
at the Colonial Office have, we hope, by this time resulted 
in a satisfactory solution of the less pleasant problems which 
have arisen in regard to the a!l-British Cable. Those leæ 
pleasant problems concern chiefly the action of New South 
Wales in permitting the Estern Extension Telegraph Co. 
to enter into competition with the Pacifio Cable Board 
under circumstances when, to say the least, it was lacking in 
prudence to do so. They concern also the attitude of the . 
Colonial Office iteelf in reference to the whole history of the 
Pacific cable, whereby the price paid was augmented 
enormouely above normal valuations, and the gutta-percha 
market was forced into an artificial condition from which it 
has never recovered. "They concern, again, such stumblings 
at figures as were evidenced by the Chancellor of the 
Exchequer in criticising the data presented by Sir 
Edward Sassoon on behalf of the deputation on 
Imperial Cables and Rates—figures which Sir Edward sub- 
sequently proved in the Times to be correct. And finally 
they concern the system of terminal rates, which are, in 
effect, unfair taxes upon cable messages, and which are in 
no.way balanced by rates levied upon messages received in 
this country. 

The representatives at the Conference included Lord’ 
Jersey, Sir Sandford Fleming, and Sir William Mulock, 
who watch the interests of the Australian Oommonwealth, 
New Zealand, and Canada respectively, while this country, 
pres imably, has ita advocate in the Secretary of S:ate for 
the Colonies. At a moment when the whole question of an 
all-British cable is in the scales, it would be out of place 
here to enter into controversy. We may, however, direct 
attention to the increasing testimony of the Colonies as to their 
desire for the facilities which would be afforded by such a sys- 
tem of cables as wascontemplated by Lord Burleigh's Commit- 
tee; and we may point to the enormous and wide-spread benefite 
conferred already upon the Empire by the Pacific route. 
We have before us the report of the Ottawa Board of Trade 
respecting this matter, wherein are given the replies of 
representative British subjecta from all corners of the 
Empire, unanimously ia favour of the project. These 
replies inciade expressions of opinion from the Government 
of Madras, the Bengal Chamber of Commerce, the Upper 
India Chamber of Commerce, the Rangoon Trade Associa- 
tion, the Government of Burmah, the Singapore Ohamber of 
Commerce, the Orange River Chamber of Commerce, and 
the Chambers of Commerce of Georgetown (Demerara), 
Trinidad, Qaeensland, Bundaberg, Brisbane, Rockhampton, 
Toowoomba, and Warrnambool, the British Empire League 
of Australia, and the Governor-General of New Zealand. 
Add to this the cordial sympathy with which the scheme is 
looked upon by this country, and it is obvious that 
the enterprise is regarded as practical, and as desirable 
by all who are able to judge of its merits from the 
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standpoint of the well-being of the Empire. From 
the Australian aspect, the advantages already derived from 
the Pacific cable have been concisely summarised by Mr. 
Staniforth Smith in the Commonwealth Parliament. He 
estimates that, as a result of the reduced cable charges, the 
people of Australia have been saved the annual expense of 
£600,000. The rate to Asia from Australia, as a secondary 
result of the laying of the Pacific cable, has been reduced from 
4s. 10d. to 28. 6d. a word. Moreover, it has given Australia 
direct communication with the Continent of Africa ; it has 
enabled Australia to wipe out the large subsidies and the large 
guarantees given to the old company ; and it has opened up 
trade and intercourse with North America. But if such a 
cable has done this for Australia, it has conferred similar 
benefits upon our other Colonie, and it is eloquent testimony 
of what might reasonably be expected to result frcm the 
completion of the all-British scheme. The recommendations of 
- Lord Burleigh’s Committee included the construction of 8 
cable connecting either Rodriguez and Ceylon, Cocos- 
Keeling and Ceylon, or Cocos-Keeling and Singapore. 
It recommended also the construction of а landline 
between the Straits Settlements and Burmah. Farther, 
it advised the laying of an all-British cable to St. Lucia, 
and pointed ont that the introduction of “deferred” 
rates—i.e., cheap rates for messages that are declared to be 
not urgent— would be welcomed. It is of little moment 
whether the matter be regarded as а mere financial, enter- 
prise, as a means for securing an alternative British route 
for British intercommunications, or as an element in 
atrategical efficiency ; the need for an all-British cable is 
now established, and it will come into existence when 
Chancellors of this Empire have learned to “ think 
Imperially." 


THE COST OF TRAMWAY 
MENT. 


EQUIP- 


WHEN the large cities are taken out of the calculation, the 
average expenditure and receipts per car-mile on our tram- 
ways are too nearly equal to suggest any great prosperity, 
and everyone ought to be coming to the conclusion to which 
some have been forced —unpleasantly and unwillingly— 
already, that a large portion of our tramway mileage is over- 
capitalised. In some cages the surplus capital is not tangibly 
represented ; in many more it is much too evident. 

The cure for the first evil would have to go deep, and 
does not lie in any considerable degree within the power of 
the engineers ; but the second evil is largely the fault of 
the designers, and can be cheoked either by them or by 
those who engage them. 

We all know how to value uniformity, although many of 
us do not ensue it; and we appreciate, too, that uniformity 
—standardisation, to use the clumsy popular word—may be 
carried to the pitch of an unwholeaome craze. 

The Standards Committee has done work which is invalu- 
able, and which will have far-reaching effects that we cannot 
presume to calculate, but it is to be hoped that engineers 
will not take the standards which the Committee is setting 
up as inviolable, for no member of that Committee would 
countenance such an assumption. 


It is all very well to ercct heavy standard poles flaunting 
in all their massive finery a full complement of scroll-work, 
finiale, collars and bases; to lay a solid bed of 6 to 1 
concrete over most of the street, and to pave with expensive 
dressed setts expensively grouted ; it is all very well to do these 
things—and others like them—on routes which will return 
10d. per car-mile (who aniffed ?),'on a sufficiency of miles 
to pay for the capital and the depreciation thereof, but what 
about those routes, or parts of routes, where the population, 
either permanent or floating, cannot by any means support 
a service which will give an adequate financial return on 
such elaborate construction ? The earlier lines were models 
in this respect. On the old South Staffordshire line, for 
instance, the poles look like weedy gas lamp columns after 
one's eyes have become accustomed to the heavy three- 
section steel pole used on the modern lines all around. But 
those poles— which could be dropped through the smallest 
of the standard poles without touching the sides —have 
stood, and stood well in most cases, for nearly 20 years ; 
whereas the line would have bzen derelict long ago, if city con- 
struction had been fashionable at the time. Kidderminster 
supplies even a better example. This line connects Kidder- 
minster with the Severn village of Stourport, the length of 
line between these places being 4 miles, The capital sub- 
scribed to the original Kidderminster and Stourport E.T. Co. 
was £57,000 for a total mileage of 4'6, making the total 
capital outlay per mile about £12,000. Even with that 
reasonable outlay the annual dividend has never exceeded 
4 per cent., and it is obvious that a further expenditure 
of £4,000 per mile, which would hardly bring it up 
to the English average cost per mile, would have reduced the 
dividends to vanishing point. As it is the line is laid out 
on the most economical plan, and we do not hear that the 
slender ness of the construction has done anything to increase 
the working expenses beyond the normal. 

It is not wise to use a concrete case to point a moral, for 
hostile critics will always seize the opportunity to turn the 
edge of the moral by exposing the irrelevant features of the 
illustration, and we husten to protect ourselves by adding 
that we have used these two Midland examples of cheap con- 
struction, not because we think the same practice could be 
followed in any or every system which groans under the 
incubus of poor routes, but because we do think that 
attention should be drawn more widely to the fact that it is 
possible, when occasion seems to demand it, to reduce capital 
expenditure below the figure which has been set by a solid 
body of consulting engineers, borough surveyors, and com- 
mittee men. 

First of all, of course, it is necessary that the promoters of 
а system of tramways shall have the prescience to realise 
what routes or parts of routes will bear £16,000 and what 
£10,000 construction ; and that very prescience it is that 
is so conspicuously absent a feature of many lines which we 
have had the opportunity to inspect. 


О — — 


In the Electrical World and Engineer 
(New York) of March 25th there 
` appeared an article written by Messrs. 
А. E. Kennelly and 8. E. Whiting on some teats that they 
had carried out on tantalum lamps. In the same journal 
of Juñe 3rd there is another article on the same subject by 
Dr. Louis Bell and Prof. W. L. Puffer. 


Tantalum 
Lamps. 
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Messrs. Kennelly and Whiting give the results of their 
investigations upon the change of resistance and candle- 
power that takes place with change of voltage, and compare 
them with the results obtained on a carbon filament. 

Starting from zero voltage and increasing the pressure 
gradually, they find that, in the case of the carbon filament, 
the resistance falls at first, remains practically constant at 
rather less than half the cold resistance at from 65 per cent. 
to 80 per cent. of the normal working voltage of the filament, 
and then rises slightly. 

The tantalum lamp, on the other hand, has а very low 
cold resistance, rising at first rapidly and afterwards more 
slowly as the pressure is increased, till, at normal voltage, it 
is no less than 54 times the cold resistance. This property of 
the tantalum filament is of considerable value, as it guards 
the filament to a great extent from the evil effects of an 
abnormal increase of current following upon an abnormal 
rise of voltage. | , 

The candle-power of a carbon lamp coneuming 4:2 watts 
per candle-power was found to increase 5 per cent. for a 
rise of pressure of 1 per cent., whereas for the same rise of 
pressure a tantalum filament working at 2:2 watts per 
candle-power only increased in candle-power by 3:7 per cent. 

Messrs. Kennelly and Whiting find that the distribution 
of the light from a tantalum lamp is practically uniform 
in а horizontal plane, which is only what might be 
expected from the form of the filament. Experimenting 
with frosted bulbs they find that the mean spherical candle- 
power is 73 per cent. of the mean horizontal candle-power, 


the candle-power at 90? below the horizontal being 32 per . 


cent. of the mean horizontal candle-power. This figure of 
78 per cent. for the ratio of mean spherical candle-power to 
mean horizontal candle-power is from 10 per cent. to 15 per 
cent, Jower than that found for the carbon filament by other 
observers. 
Dr. Louis Bell and Prof. Puffer have gone rather more 
fully into the distribution of light from the tantalum lamp. 
They also give the results of life teste, which are of interest. 
The lampe experimented upon were provided with clear 
glass bulbs. The candle-power in a horizontal plane was 
found to be practically uniform. The distribution of light 
at angles below the horizontal, expressed as a percentage of 
Lcd mean horizontal candle-power, was found to be as 
ollows :— | 


Angle below Candle-power, expressed as peroentage 


horizontal. - of mean horizontal candle.power. 
О degrees 100 per cent. 
30 „ 77 „ 
60 » 46 * 
" 124 D 


Fhe mean spherical candle-power, when worked out from 
these figures, comes to 73°4 per cent. of the mean hori- 
zontal candle-power, which is in close agreement with the 
аш given by Messrs. Kennelly and Whiting for frosted 


On life test the tantalam lamps experimented with by Dr. 
Louis Bell and Prof. Poffer started with an inefficiency of 
1°9 watte per candle, and at the end of 800 hours the watts 
per candle had increased to 2:25, the mean throughout 800 

ours’ use being 2°05 watts per candle-power. 

A carbon lamp, taken at random from stock and run on 
the same circuit. as the tantalum lamps, consumed 8'3 watts 
per candle at start and 3°75 watts per candle at 800 hours, 
the mean throughout the 800 hours being 3°5 watts per 
candle-power. 

These figures show a saving of over 40 per cent. in favour 
of the tantalum lamp. The mean of 3:5 watts per candle- 

wer for the carbon filament throughout 800 hours’ is, 


owever, quite exceptional, at any rate in England, the . 


average of all makes being about 4 watts per candle-power. 
It would appear, therefore, that the.saving in favour of the 
tentalum lamp is even greater than 40 per cent. 

.Dr. Louis Bell and Prof. Puffer rightly observe that 
if the lampe that were sent to them are fairly typical 
examples of the tantalum lamp, ‘ite: life | efficiency is 


ОЕ ИЧЕ ——— 


во good as to make it cheaper to use tantalum: lamps at 
about 4s. each rather than carbon lampe! that ‘are {given 
away free. | 


Tx а cage which was recently heard 
by Mr. Justice Farwell, a curious point 
arose as to whether the Birmingham 
Corporation supplying electricity was entitled to take 
water from a canal for condensing purposes at ite 
generating station. The case was fully reported in 
our columns. The interest of the case lies not in the 
fact that the judge decided that a generating station 
was not а manufactory, but in the fact that it 
draws attention to the question whether undertakers are 
entitled to use any water supply which may be convenient 
for the purposes of condensing. In the case of a canal, it 
is clear that water from that source can only be used in the 
exercise of a special Parliamentary power, inasmuch as a 
сапа] company is the creation of statute, and has the right 
of disposing of its water in such manner as it shall think 
proper. But what of the rights of electrical undertakers to 
use water from a neighbouring stream or tidal water? It. 
would seem that so long as water is not contaminated (as, 
for inatanee, by oil or other foreign matter) when being 
used in condensers, there can be no reasonable objection | 
to the water of a stream being used. In the case of a stream 
which is polluted by the effluents from many factories higher 
up, it is apprehended that there can be no objection to the 
use of the water for condensing purposes. 


Water for Con- 
densing Purposes. 


WrrH this issue of the ELEOTRICAL 
REVIEW our readers should receive 
ae Table I., the first part of our aunual 
statistical tables, relating to the electrical supply under- 
takings, power distribution companies, tramways and rail- 
ways of the United Kingdom. Very many additions have 
been made to the tables, and year by year the work of com- 
piling and revising them grows more arduous. There are 
now more than 16,000 separate items entered, and in во 
great a number it is impossible to hope that no errors will 
be found ; where this is the case, we appeal to the indulgence 
of our readers. To the engineers, secretaries, managers 
and other gentlemen who have kindly furnished us with 
information for use in these tables, we offer our cordial 
thanks, and we trust that the tables may be of some service 
to them during the year. 


Electricity 
Works Tables. 


THE American Consul at Frankfort 
reports upon a lecture given in Frank- 
fort by Director Back, of the Frankfort 
Industrial School, Mr. Back was a 
German Commissioner for St. Louis Exposition and had 
looked into the apprentice system of America, and he found 
that there was small opportunity for the young American to 
acquire gkill beyond that of the machine worker, 8o that the 
American became painfully familiar with some one detail, 
and the way to compel a given machine to make that 
detail. For machines which require a final hand 
adjustment, the foreign imported workman becomes 
necessary. The lack of trained men has . brought 
about the trade school, and excellent legislation has been 
enacted, but to small purpose, because American employers 
are all for the present, and will not attempt to train 
apprentices ; the Government itself is about the worst 
employer, for it employs no apprentices. A Philadelphia 
firm, however, does employ three classes of apprentice, and 
some firms in America are beginning to pay serious attention 
to the growing scarcity of that really skilled labour that is 

even where the very fullest use is made of 
machinery. America cannot go on for ever getting 
European skilled Jabour, as has been the case in the past, 
and the American employer will have to face the apprentice 
question in some form. E . ы, 


Lack of Skilled 
Workers in 
America. 
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ALTERNATING-CURRENT BOOSTERS. 


THE accompanying illustrations show some special arrange- 
menta of variable ratio transformers made under the Burnand 
patente, to the specification ard design of Mr. S. E. Fedden, 
for boosting long low-tension feeders supplying some of the 
outlying suburbs of Sheffield, and for adjusting the voltage 
on the local circuits of the new generating station, which is 
situated at some distance from the centre of the supply area, 
and in consequence has to be run at a pressure considerably 
in excess of that normally obtained at the feeding pointe. In 
the latter case, a reversing switch is provided which enables 
the shunt connections to be changed, and the booster used 
for raising or lowering the voltage, as may be required. 

The transformers consist of a laminated core built up in 
the form of & hollow square, upon the limbs of which four 
coils are wound. These sre of triangular cross-section, 
approximately filling the interior of the square core. The 
layers of. primary and secondary winding are interleaved, 
and the latter is divided into 16 equal sections from which 
tappings are taken to the contacts of the switch, which is 
arranged on a vertical panel above the transformer. 

The revolving contact brush is mounted on & horizontal 
earth-connected spindle, from which it is insulated, and is 
combined with a small brush and ring connected to a resist- 
ance coil in the case, which enables it to break and make 
the steps without interrupting or short-circuiting the 
sections. 

The shunt connections are made through a Ferranti oil 
fuse and a multiple break reversing switch, which is worked 


Fies. 1 лмо 2.—323 K w. ADJUSTABLE BTATIONABY 
BoosrEB, with INTERLOCKED BHUAT 
RmvzgnsixG Swrrog. 
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by.a small hand wheel below the large switch and interlocked 
with it by means of a bolt rod and cam; this renders it 
impossible to move the main brush off the first or “ no 
boost contact until the shunt has been made in one direc- 
tion or the other. "This is necessary, as the insertion of the 
secondary winding in the circuit with the shunt coil open 
would lead to a dangerous rise of pressure in the latter. 
Similarly, after the main brush has been moved on to any of 
the contacta other than the first one, it is impossible to open 
or reverse the shunt switch. 

A small lamp is provided which glows when the switch is 
astride two contacte, thus warning the operator against 
leaving it in that position. 

The whole apparatus is enclosed in a cast-iron tank; 
ready access to the switch and connections is gained by 
removing the metal cover. The operating spindles are 


taken through hoies in the plate-glass front, which protects 


the operator from accidental contact with the switch. 


The capacity of the reversible transformer із 82} kw., ita 


iron Іова "beiag 020 watta at 9,000 volte, and it allows of 


increasing or reducing the voltage of the circuit with which - 


it is in series by 160 volts in 16 steps of 10 volts each, the 
working voltage being from 2,100 to 2,250. | 

It can be connected with the inner or outer conductor of 
the feeder to be boosted, as may be most suitable, and is 


provided with connections for rubber cables, or boxes for 


tailing and sealing lead-covered concentrica. | 

In the case of the feeder booster, a shunt switch is inter- 
locked automatically with the regulating switch, so that 
when no boosting is ia progress, as is the case on lighting 
load during the greater part of the 24 hours, the transformer 
is not magnetising, and the consequent loss of energy is 
avoided, 

J. В. 


NOTES ON IRON 1088, 
By F. LYDALL. 


In the writer’s opinion no apology is necessary for the publi- 
cation of these notes; for althongh the study of iron loss 
has attracted the attention of many engineers and physicists, 
there is still room, if we may judge by their writings, for 
any experiments or suggestions that will throw new light 
on the subject. To justify this statement, it will be quite 
sufficient to refer to the following investigations : — 

First, the original researches of Steinmetz, with the 


Fid. 3.—Hiang Раввзсав Fampga Boosraa, 
WITH AUTOMATIC INTZBLOCKED 
Вномт Bwirch. 


resulting statement that the loss due to hysteresis varied as 
the 1°6th power of the maximum induction. | 

Secondly, a series of experiments“ carried out by Dr. John 
Hopkinson and others, which seemed to show that the logs 
per cycle due to hysteresis was to some extent dependent on 
the time in which the cycle was completed. 

Thirdly, the recent paper by Mr. Mordeyt, in which he 
investigated the total losses in a ring of iron stampings 
when magnetised by an alternating current, and found that 
the total loss due to hysteresis and eddies apparently varied 
as the 1:6th power of the induction. 

The above deal only with iron loss pure and simple, 
whereas the following deal with iron loss as it occurs in the 
revolving parts of dynamo-electric machines :— 

First, Prof. Bailey's researches oh the losses in iron 
plates when revolved in a constant magnetic field. Under 
these circumstances, the variation of the iron loss seemed to 
follow a law absolutely different to that enunciated by 
Steinmetz. x: | 


. . 
— 


* Proc. Royal Soc, 1893. t Bee Electrician, September $06, 1904. 
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Secondly, the results of actual tests on direct- current. 
generators as given in Messrs. Parshall and Hobart's book 
on “ Electric Generators,” in many of which the losses 
measured were twice or two and a half times the amount 
that would be predicted by the use of the usual ‘hysteresis 
and eddy current constants. 

Thirdly, attempts to account for this behaviour on the 
part of commercial generators, as, for instance, the paper by 
Niethammer,* in which the discrepancy is attributed to the 
distribution of the magnetic fieid not following a sine law ; 
and also the paper by Mr. Thornton, f in which the surplus 
watts are accounted for by the eddy currents in the solid 
yokes. 

These references will suffice to prove that the last word 
has not been said with regard to iron loss, and, in the writer’s 
opinion, the matter will never be reduced to a system of 
formule which can be relied upon in all cases to predict what 
will happen. 

The following gives an account of a few experiments that 
were made some time ago by a method similar to that adopted 
by Mr. Mordey in his researches referred to above; and a 
suggestion is also put forward as to the unidentified losses in 
the armatures of electric generators. 

The purpose with which the experiments were undertaken, 
was to ascertein how far the Steinmetz law held good with 
high densities such as 20,000 0. G. 8s. lines per square centi- 


metre, a value which is reached in almost all direct- current 


generators at the roots of the teeth on the armature. The 
difficulties to be overcome were as follows :—(1) А very 
large maguetising force was required ; (2) It was, therefore, 
essential that the iron loss should be measured as a direct 
measurement, and not as the difference between the total loss 
and the magnetising c?R ; (3) Some direct observation of 
the maximum induction was n:cessary. 

The first two difficulties were met as follows :—A number 
of rings were stamped out of armature iron, the internal 
diameter of each being 160 mm , and the external diameter 
205 mm. These rings were bound together with tspe, and 
two sets of windings were put on. The first winding con- 
sisted of 400 turns of fine wire, wound in four sections and 
distributed uniformly round thé ring. The eight ends of 
the four sections were brought away so that the four sections 
could be put in series or in parallel. Outside this winding 
was a complete layer of insulation, and over that were four 
sections each containing 400 turns of thick wire. This was 
about as many wires as could be put on the ring, and a very 


large magnetising force could be obtained for a few minutes. 


at a time without actually destroying the insulation. 

The direct measurement of the iron loss was obtained by 
means of a wattmeter, one coil of which was connected to the 
fine wire coil on the ring, while the other was put in series 
with the magnetising coil. The watts measured by the 
wattmeter were therefore dependent on the back k. M. F. in 
the windings and not on the applied E M. F.; and just as the 
potential difference due to the ohmic resistance of the 
magnetising coil was eliminated from the voltage applied to 
the wattmeter, so the watts absorbed in this coil were 
eliminated from the measurement by the wattmeter. 

It may be worth while to say a few words by way of 
description of the wattmeter employed, as it was specially 
designed to give a direct reading with a power factor as 


small as 3 or 4 per cent. The fine wire coil was wound on ` 


an ebonite former, and consisted of 400 turns of double 
silk-covered copper wire of 1 mm. diameter having а resist- 
ance of 234 ohms. The approximate measurements of the 
coil were. 4 in. vertically x 2 in. horizontally. This coil 
was suspended by а fine platinum wire 13 in. long, which 
served also to provide the necessary controlling force. The 
second connection was made by means of a copper strip at 
the bottom in the shape of a spiral. For the purpose of 
taking direct measurements, a small mirror was mounted on 
the axis of the coil for use with a lamp and a transparent 
scale. The fixed coil was made of 42 turns of 1:6 mm. 
copper wire enclosing the fine wire coil, 

ith regard to the third difficulty to be met, a few words 
of explanation may suffice. If the wave form of the k. M. r. 
induced in the fine wire coil on the iron ring were known, 
the maximum induction could be calculated from the area 


© Zetisohr. Elektroiechn. Wien, April 9rd. 1904, 
t See ETTO ICA Ravjaw, April let, 1904, 


of one half wave, or, what is the same thihg, from the 
average ordinate. In similar teste, it is generally considered 
sufficiently accurate to deduce this average from the R. M. s. 
value as given by an alternating current voltmeter. In this 
case, however, where the induction was to be forced up as 
far as possible, the assumption that the voltage would follow 
a sine law was likely to lead to considerable error. Consider, 
first, the ring; with high magnetisations, either the current 
or the back E. M. r. will be distorted very much from a true 


Fic. 1.—Convms SHowinc Distortion or Wave Foam DouB то | 


BATUBATION. 
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sine curve according as the back E. M. r. ог the ohmic drop 
preponderates. If the ohmic drop is small, the back к.м F. 
curve is nearly identical with the applied voltage, and the 
current curve is violently distorted; if the back Е.м Е. is 
small compared with the ohmic drop, the ЕМЕ, curve is 
violently distorted. The curves in fig. 1 are taken from the 
Royal Society paper by Dr. J. Hopkinson on “ Magnetic 
Viscosity,” and are excellent examples of this distortion. 

In addition to this cause of distortion, the alternator, 
which was used to supply the magnetising current, would 
have to work at low power factors, and the distortion due to 
the ring would react on the wave form of the alternator, and 
so tend to produce more distortion. 

To meet this difficulty, and to meet it in such a way that 
an observation of the iron loss at any particular induction 
could be taken in a few seconds, an instrument was required 
that would indicate directly the average ordinate of the back 
E. M. F. curve. It would have been possible to trace the 


Fic. 2.—HyveTBBESIS CURVE. 


curve either with an oscillograph or with a revolving contact- 
maker on the alternator sbaft ;. but an oscillograph was not 
available, and the alternative method with the revolving 
contact-maker was impracticable, owing to the time required 
for a single observation. t 
The method adopted was to mount в simple rectifying 
commutator on the shaft of the alternator, and to apply the 
volta from the exploring coil on the ring through thia rectis 
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fier to a direct current voltmeter. ‘Care was taken to use a 


reasonably high voltage from the exploring coil, and insert 


a very large non-inductive resistance in the voltmeter circuit, 
80 that any self-induction in the swinging coil of the volt- 
meter would be quite inappreciable compared with the other 
voltages in the circuit. The gaps between consecutive parts 
of the rectifier were abont 1 mm., and the length of each 
part about 40 mm., so that the gaps were about 2} per cent. 
of the total. The area of the first 2} per cent. of the half 
wave of a sine curve is only ‘2 per cent. of the area of the 
half wave, and this error may be reasonably disregarded in 
comparison with other possible sources of error. 

The experiments were thus reduced to simultaneous obser- 
vations on two direct reading instruments, and with this 
arrangement it was found quite possible to force the induc- 
tion up to 22,000 с.а.в. lines per sq. cm. 


Preliminary tests were taken with a ballistic galvanometer, ` 


the results of which are shown in fig. 2 (p. 1005). From 
this curve by integration the hysteresis was calculated and 
found to be 122 watt per cubic om. at 100 cycles for a 
maximum density of 17,500. 

The results of the tests with alternating currents are shown 
in fig. 8, which gives the curves of the total losses per 
square cm. at different maximum inductions up to 22,000 
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Fig. 3 —Jron Loss WITH ALTERNATING CURBENTS. 


for periodicities of 25 and 50 per second. These curves are 
shown in full lines, and are the averages of several sets of 
experimenta, 

By way of comparison, on the same sheet are plotted in 
dotted lines the curves that would be predicted by assuming 
that the hysteresis loss varied as the 1:6th power of the 
induction, the constant being based on the ballistic test, and 
that the eddy currents varied as the square of the induction, 
as the square of the thickness of the plates, and as the square 
of the frequency, the constant being based upon a specific 
resistance of 12,000. 

(То be concluded.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


WIRELESS TELEGRAPHY MEASUREMENTS. 
By W. DoppzLL and J. E. Tayton, - 
(Abstract of Paper read in London, May 25th, 1903.) 


A NUMBER of experiments were carried out by the authors for the 
Postal Telegraph Department, at the instance and under the 
control of the engineer-in-chief, Mr. J. Gavey, О.В, in Bushey 
Park, during June, 1904, in order to measure the в.м в. valus of the 
current ia the receiving air wire, and to determine how this depends 
upon the arrangement of the transmitting and receiving apparatus 
aud the distance between them. 

A portable transmitting station was used, the earth connection 
being made to the centre of a piece of galvanised iron-wire netting 
76 ft. long x 3 ft. 10 in. wide, laid fiat on the grass. The receiving 
station was fixed first in one position and then in another, in order 
to determine the screening effect of telephone wires and iron guy- 
ropes neat the first site. 

The v rtical wire was directly connected t» the closed oscillating 
circnit, as shown in the diagram of connections (fg. 1). The 
method of operation is based on the excitation of oscillations ia the 
antenna by directly connecting it to a closed oscillatiog circuit, 
some other point of which is connected to earth. There are thus 
two dietinct resonant systems, one a closed circuit consisting of a 


condenser and inductance spiral L, and the other the antenna, 
inductance spirals н and L, and the wire netting or surface of the 
ground. When made to have the same period of electric vibration, 
oscillations are communicated to tne antenna. Adjustment for 
this purpose was made by altering the self-induction m until the 
current in the air wire was a maximum as indicated on the thermal 
ammeter 4. | 

The frequency of the oscillations was altered when required by 
changing tne sis» and number of the jars used, and the vertical 
wire was always tuned to suit the oscillating circuit, by observing 
the current by the Duddell thermo-ammeter a and adjusting the 


number of the turns of the self-induction m till this current was a 
maximum. The jars F were charged by an induction coil 1 through 
two choking coile, intended to protect the induction coil from the 
oscillatory currents. Two different interrupters were used:—(1) 
A mercury turbine interrupter; (2) a Grisson interrupter. 

The former was driven at a speed of 1,070 r.pm., giving 17:9 
trains of oscillations pər second; and the latter was run at 1,500 
r.p.m., giving about 100 trains of oscillations per second. 

Rignals lasting SO seconds, with an equal time interval between 
them, were regularly sent from the transmitter, and during each 
signal an observation of the current in the vertical receiving wire 
was made. In general from eight to twelve such observations were 
taken for each experiment. | 

Three different wave lengths were used in the teste, obtained by 
altering the capacity in the oscillating circuit, and tuning the 
vertical wire to suit. In each cass the self-induction т, in the oscil- 
lating circuit was kept the same. 

The receiver was first set ap in a paddock. The vertical wire was 
suspended from a spar fixed to the top of & terminal pole belonging 
to the telephone system ; the overhead telephone wires ended at 
this pole and wete taken down the side of tbe pole and under the 
park in a cable. The terminal pole was stayed with stout stranded 
iron wire. To mak: certain what effect these telephone wires and 
stays were having oa the resulte, the receiver was moved to a point 
near the fish-ponds. The vertical air wire was connected to a vari- 
able self-induction, the same siz» as that used in the transmitter 
circuit (н, fig. 1), and the other end of this self-induction was 
connected to earth through a Duddell thermogalvanometer,* which 
was used to measure the received current. The earth connection 


was made to the centre of a piece of wire netting 77 ft. long x- 


3 ft. 10 in. wide. The receiving circuit was tuned by altering the 
number of turns in the self-induction until the current, as shown 
by the thermogalvanometer, was a maximam. Observations were 
generally made both with the circuit tuned as above, and also with 
the air wire connected direct to earth through the thermogalvano- 
meter without any self-induction in series; this arrangement 


‘will be called untuned.“ Throughout each series of tests, the 


resistance and lengths of wire used in the measuring circuit 
remained constant. 

Height of Transmitting Air Wire Varied.—The vertical height of 
the transmitting wire was made successively 21, 81˙5 and 42 ft. 
The arrangement of the closed oscillating circuit was not varied, 
the air wire being tuned to the same frequency. The power sup- 
plied to the coil was first kept constant, the current in the air wire 
varying; the latter was then kept constant. The arrangements at 
the receiver end were kept constant. It was found that with the 
receiver tuned, the current in the transmitter air wire being kept 
constant, the received current was closely proportional to the pro- 
duct of the height into the current in the transmitter. With the 
receiver untuned, the proportionality was not so good. 

Arrangement of Transmitter Air Wire Varied.—Various arrange 
ments were tried; it was found that with a constant length of 
trausmitter air wire, and reducing its vertical height to опе balf by 
rolling it up at the top, or by carrying it out horizontally for half 
its length, &c., bad the same effect as shortening the wire from the 
top as in the first series. However, adding a horizontal length at 
the top equal to the vertical height increased the carrent received 
by 50 per cent. 

Earth Connections Varied.—The wire netting at each station was 
partly rolled up ia various proportions; it was found that only the 
centre part of the netting, near the earth wire was effective. A 
connection to che lead sheathing of the telephone cable instead 
of the netting, gave a received current only 60 per cent. of the 
former. 

Height of Receiving Wire Varied —Keeping the transmitting con. 
ditions constant, the height of the receiving sir wire was varied! 


* Philosophical Magazine, July, 1904; ELECTRICAL Визге, 
June $rd, 1904. 
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the receiving circuit being tuned in each case; experiments were 
aleo mada with the receiving wire untuned (without self-induction 
in series). With the receiver tuned and placed near the fith-ponds 
(away from screening conductors), the current received was prac- 
tically proportional to the height of the air wire between 30 ft. and 
56 ft. Below 30 ft. the current increased less rapidly. With the 
receiver tuned, and near the telephone wires and stays, the law was 
not linear, and there was considerable low of energy, equally 
strong signals being received at the fish-ponds over a distance one- 
third greater. With the receiver untuned, increasing the height 
increased the current very rapidly. It was inferred that for sharp 
tuning the stay wires of wireless telegraph masts should be divided 
ар into short insulated sections. | 

Resistance of Measuring Instrument Varied.—The resistance of 
the measuring instrument was varied, and from the observed current 
and resistance the available power in the measuring circuit was 
calculated. It was found that the power was a maximum when the 
potistanoe was about 60 ohms, and the current varied according to 
the relation: o = BI where r = the total resistance of 
the measuring circuit. With the circuit untuned the relation was 

n 12 

=> — . ̃ ee 

o/ 186? + (56 + т)? 
The latter is of the same form as the equation for the current iu 
an alternating circuit possessing resistance, self-induction and 
capacity in series, while the former corresponds with the case in 
which resonance is obtained. To get the best taning the term 
(56 + r) should be made as small as possible, but for maximum 
energy to work the receiving instrament, r should be about 56 ohms. 
Therefore in order to make the constant 56 as small as possible, so 
as to improve both the tuning and the receiving, it is of importance 
to ascertain what causes the vertical receiving air wire to dissipate 
energy as though it had a resistance of 56 ohms. The equation 
shows that the R.. s. voltage in tho air wire, taken over the whole 
time, is 0°12 volt; as the groups of effective oscillations probably 
last not more than .;;;th of the time interval between them, the 
R.M.8. volta«^ during the oscillations cannot be much less than 
012 x /3 000 = 66 volts, under the conditions of the tests. 

Voltage Produced at Coherer Terminals.—The above voltage was 
about eight times stronger than necessary to operate the coherer 
used at intervals during the experiments, so that the critical в.м.в. 
voltage required was about 0:8 volt. The coherer was actually in a 
secondary icircuit tuned to resonance, ia which the к.м F. was pre- 
bably about 8'0 в.м.в. volts per train of waves. The maximum и.м.у. 
in the coherer resonant circuit would probably be about 40 volts, 
to give good «signale. 

Energy of Oscillations in Radiating System of Transmitter.—It was 
estimated that the greatest proportion of the energy radiated from 
the transmitter picked up by the receiver was about «35th part at 
& distance of 100 ft., and the smallest proportion was less than one 
six-millionth part at 7,475 tt. Only а small percentage of the 
power used in the primary circuit was oonverted into useful 
oscillations in the radiating system. 

Distance between Transmitter and Receiver Varied.—Keeping 
other conditions constant, the distance between the stations was 
varied. Owing to the influence of screening and obstacles, the 
actual law could not be deduced, but in general the current received 
decreased more rapidly than inversely as the distance, but not 
nearly so rapidly as inversely as the square of the distance. 
Intervening trees exerted a marked effect on the signale. 

Adjustments of Transmitting Apparatus.—In order to obtain 
regularity of operation in the working of the transmitter, numerous 
precautions (detailed in the paper) were necessary. The spark-gap 
gave the most trouble. The mercury turbine interrupter was the 
more satisfactory in point of uniformity; the primary circuit 
resistance should be kept low, and he current strength adjusted by 
varying the voltage applied. e strongest oscillations were 
obtained when the antenna was immediately over the centre of the 
earth netting. 

As an aid to tuning and for indicating the strength of oscillations 
in the transmitting system, the pivoted thermo-ammeters proved 
теу satisfactory, and their resistance and inductance were prac- 
tically negligible. With the suspended form of instrument used at 
the receiver, good readable deflections could always be obtained so 
long as the strength of signals was sufficient to act upon the 
coherer receiver with the slow sparking interrupter at the trans- 
mitter. To increase the range of sensibility beyond this point 
merely required án increase of the rate of sparking. 

In connection with the question of tuning, a brief series of teste 
were made at the transmitter to deter nine whether the Duddell 
thermo-ammeter used was inserted in the best position in the 
radiating system. | 

It was found that whilst the ammeter was normally connected up 
in the correct position, the actual antinode of current was not on 
the wire netting. From this point of view the netting appeared to 
act as a eapacity rather than ап actual earth connection. 


In conclusion, the authors wished it to be understood tbat the 


general scheme of operations and many valuable practical details of 
the experiments were directly due to Mr. Gavey, through whose 


good offices the necessary official permission had been obtained to 


publish the results. . 


Discussion. 


Mr. онн Gavsy, in opening the discussion, pointed ont the 
importance of accurate measurements in wireless telegraphy. It 
was ошу recently that the problem of measuring energy at а 
receiving station had been solved, and all oredit was due to 


, 
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Mr. Duddell, who had provided an instrament which met their 
requirements in si Festa The results were, so far, in agreement 
with earlier ones о ed by rough measurement. Accuracy of 
meassrement was greatly dependent on the personal factor, and he 
was glad that such accuracy had been obtained. The use of wire 
netting as an earth, as adopted by the authors, was not new; he 
recollected its being used in early experiments. If Mr. Duddell's 
instrument could be utilised for Atlantic measuremente, it would, no 
doubt, reveal many interesting results as to the energy consumed 
over long distances. 

Capt. Jackson, R.N., remarked that he had carried out many 
experiments, and was in absolute agreement with the authors, 
without exception. The authors had used a 500 ft. wave and 56 ft. ' 
wire. Far better results, however, would be obtained with a wave 
43 times the length of the air wire; this would especially affect the 
untuned results, as the apparatus was not in a position to receive 
the maximum energy. The form of the aerial wire did not greatly 
affect the capacity ; but the length of the air wire rather than the 
height of the transmitter affected the energy radiated. From 
experiment he had not found any increase in the distance of trans- 
mission, when the air wire exceeded half the wave length. He 
attributed the hump in the energy curves to several waves being 
superposed, this being usual with transmitters. In conclusion, he 
referred to the excellent results being obtained by the staff of 
H.M.S. Vernon, and in naval wireless telegraph work generally. 
In regard to interference, it had been possible to receive signals 
simultaneously on both the fore and main maste of the same ship, 
and they were successfully tuned ; this was an answer to those who 
doubted the possibility of such tuning in wireless telegraphy. 

Dr. ВомРНЕВ pointed out what he considered to be a dis- 
crepancy in the authors’ calculations; according to the speaker, 
the voltage taken over the wave period should be 360, Mr. 
Duddell’s figure being ohly 6:6, and this affected both current 
and power. The power would be greatly magnified while it 
lasted —perbaps, to 100 Kw. but it was for a short time only. 

Mr. Осори, then briefly replied. He stated that he used a 
short air wire from necessity; and in regard to Dr. Bumpner's 
suggestions, the mathematical expression for voltage and current 
given in the paper was correct. . | 

After а few remarks from the Parsipznt, who eulogised the 
paper, the meeting was adjourned. 


CAN A STEAM TURBINE BE 
STARTED QUICKER THAN A RECIPROCAT- 
ING ENGINE? * | 


By А. 8. MANN. 


Ir a large steam turbine is cold and at rest, how quickly can it be 
started ? Сап it be brought up to speed as readily as сап а good 
crosé-compound engine that is cold all over? 

Most station men would have doubts as to the adaptability of 
the large turbine, say 1,500 Kw., or 2,250 E.P., for emergency work. 
So much has been written about the sansitiveness of a rotating disk 
to the changes of temperature and the effects of unequal i 
that it is easy to imagine difficulties in the rapid start. e ров- 
sibilities of an engine with a 62-in. low-pressure cylinder in starting 

y cold and coming up to synchronous speed are well 
understood. А station manager would criticise an engineer who 
would open his throttle as fast as he dared without wrecking his 
piping system and let his machine jump into her work. One turn at 
& time on the throttle ig about all that is considered safe, and even 
then a close watch is kept for groaning valves and cold back 
bonnets. 

Every time the s valve is moved to increase the stean 
flow, the engine is allowed to take its full increment of speed due 
to that particular throttle position, before the supply valve ia 
moved a second time. There are 10 large oil cupe, and frequentiy 
more, that must be opened and adjusted before the machine moves 
at all, beside whatever oiling is to be done about the air pamps and 
other auxiliary apparatus. 

Most engineers would consider 10 minutes as rather a fast start 
and 15 minutes as а more usual starting period, including time taken 
for warming up; in fact, 16 may not be overstating the case to say 
that if it wore known that an engine-driven plant were to be called 
upon in emergency for power and it were essential that the briefest 
pomine time were to elapse between the call and the taking of the 

oad, one or more engines would be kept in motion all the time, 
turning slowly and hot all over. | 

This question makes itself very prominent when the steam 
station is operated as an auxiliary to a large souroe of high tension 
power, which is iteelf in the construction stage and has a large over- 
load capacity of its own to carry, supplying all sorts of apparatus 
that use electric power; such as railway, lighting and power 
circuits simultaneously. 

At such a time all sorte of accidents will happen to the high- 
tension water-driven plant, most of them due to the necessarily 
temporary character of many of the electrical connections. It takes 
months before an intricate system of wiring can be thoroughly relied 


* Paper read atthe June meeting of the American Society of 
Mechanical Engineers. 
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upon, for it takes months before the temporary work of construction 
can be replaced. | 

The station at present under consideration is equipped with three 
Curtis turbine-driven alternators, 40-cycle, 10,000 volts, each. of 
1,500 kw. normal capacity. During the summer months the station 
is o d as an auxiliary to a water-power plant, taking all 
sudden overloads. 

A signal has been arranged, a ў-їп. whistle, so that it can be 
blown instantly shosld the power fail А blast of that whistle 
means—cnut in two turbines and bring the third up to speed. The 
load will be heavy, and all auxiliary apparatus must be in regular 
operation. 

Bach tarbine bas a surface condenser, and there are three or four 
pumps to be started for each pair of turbines; one circulating 
pump, one eombined hot-well and feed pump, one pressure pamp 
for the step bearings and one dry air pump, all of which are motor 
driven. The exciter is driven by a steam engine, and must be 
started aiso, for it supplies current to a pcrtion of the auxiliary 
apparatus. 

The boiler-room has steam up at all times, supplying a system for 
manufacturing purposes other than power, and slow fires are kept 
in enough boilers to make the steam needed for the normal load. 
Forced loads mean forced fires. The boilers have under-feed 
stokers, equipped with pressure blast, and will respond quickly to 
a 50 per cent. excess call for steam. The operating staff for this is 
about equivalent to a staff for an engine-driven plant. Engineers 
and oilers, however, are busy about the building on construction 
work, installing new apparatus and taking such work as their regular 
occupation when the turbines are not running. 

At the sound of the whistle the water-tender starts a blower on 
the extza row of boilers; all blast dampers are opened up and all 
stokers are allowed to feed at the maximum rate. Each fireman 
dumps his free ash and bars over bis red fire. 

The man in charge of the coal and ash conveyor starte the pressure 


pump for the step bearings. One of the turbine men starts the exciter . 


which supplies current to the auxiliaries beside its field current; a 
second turbine man starts the circulating pump and then his turbine. 
The hot-well pump and the air pump are started by the oiler. 
These movements take place simultaneously. The force is organised 
upon the lines that obtain in a fire station ; each man bas his specific 
duty, and after performing it looks to see that there is nothing more 
for him to do. Only a few seconds elapse between starting the first 
pump and starting the first turbine. 

The turbine throttle is opened as fast as an 8-in. steam valve can 
be opened without endangering the steam piping system. It is not 
considered advisable to open the throttle valve as fast asa man's 
strength will permit; but if nothing unusual occurs in the pipe line, 
sentiment does not spare the tarbine. 

One electrician attends to the switchbcard and telephone. As 
всоп as tLe machine approaches speed, the synchronising system is 
cut in and the main switches are got ready. One and one-half 
minutes will doall the work here outlined, including the time tsken 
in mustering the crew from various parts of the building, itself not 
a trivial matter 


Manipulating an engine regulator so that it shall be at a precise 
speed and at an eXact phase ionship from some other machine 
not more than 4,';;th part of a second removed from it, is no matter 
that can be hurried, and one minute is fast time on such work. But 
the whole thing, phasing-in and all, has been done in 2j minutes, 
ineluding full load on the turbine, which started from a standstill. 

This performance has been gone through a great many times, and 
our record book shows that out of 43 such calls, 10 starts were made 
in 24 minutes, 18 in three minutes, and 15 in 34 minutes. 

We have taken the time in a number of instances when all the 
anxiliaries have been in motion, and it only remained to start the 
turbine and phase it in on the line; the only valves to open in such 
cases are the throttle and one small oil valve. The two quickest 
starte have been made in 45 seconds and 70 seconds, respectively, 
including phasing in. Others range between one minute 10 seconds 
and 1j minutes. These two quickest starts were made on a turbine 
which had stood for 34 hours with the throttle valve shut tight, 
though there was a slight leakage past the seat. After the throttle 
valve is off its seat it is not moze than 30 seconds before the turbine 
is up to speed. A cross compound reciprocating engine of the four- 
valve type, 2,250 н.р. capacity, can be brought up to speed from a 
standstill in five minutes if it ie hot all over. This five minutes is 


to be compared with the 70 seconds required for the similar turbine 


operation. 

A reci ting engine, which is turning over slowly with the 

throttle valve just off its seat, or with by-pass open and having all 
its oil cups open and regulated, can be brought up to speed, say 75 
turns, in two and one-half minutes, This ean be compared with the 
30 seconds necessary for bringing the turbine up under the same 
conditions; that is, about one-fifth the time necessary for bringing 
up the engine. 
If the engine is cold all over and has all its oil cups shut tight, 
all its auxiliaries quiet, 15 minutes is called a rapid start. Starts 
have been made ander such conditions in 12 minutes. When we 
atart a cold turbine, we open up the valve and let her tarn, and in 
two minutes we are ready to bring her up to speed, and she will be 
at speed in two and one-balf minutes, dividing the engine's time by 
more than four. 


Zanzibar Lighting.-= Mr. J. Jones, of the Zanzibar R.R. 
ar 5 сае for lighting the кеп by 1 
and аа thin six 

pates wi monthe, part w by the 


suitable circwil-breakers or fuses.” 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following wesk. Correspondents should forward their com- 
munications at earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The Distributing System. 


_ Tam grateful to Mr. Groves for his remarks in your last 
issue. 

My copy of the Regulation which he quotes, reads :— 
eo. o. (these sections shall be interconnected only through 
Presumably, if the 
B. of T. intended automatic circuit-breakers, it would have 
specified such (vide Reg. À8). The article distinctly recom- 
mended that the network be interconnected “in such a 
manner that it can be rapidly divided.” Surely, itis needless 
to say, some form of circuit-breaker, not of necessity auto- 
matic, was here intended. 

The use of fuses on the network is a subject upon which 
Mr. Groves and the writer must “ agree to differ.” 

The article did not question the possibility of testing the 
mains during working, neither did it advocate the “ column 
of smoke” method. 

Finally, we can always learn, and I gladly join with Mr. 
Groves in wishing for further discussion on the subject. 


Omega. 


Refuse Destructors. 


ln the “ Correspondence ” columns of your journal, dated 
June 2nd, I bave observed a long communication under the 
above title; your correspondent thinking fit to conceal hia 
identity, merely subscribes himself as Cell. 

Doubtless “ Cell“ will bave felt keenly disappointed with 
the frigid reception accorded to his effusion, He has doubt- 
less been eagerly scanning your “ Correspondence ” columns 
week by week, since in the hope of finding confirmatory con- 
tributions from other Cells ”—or electrical engineers 
and likewise highly indignant contributions from destructor 
makers; but Cell" has been cold, he must have forgotten 
that the silly season is not quite due yet. 

It has, however, been suggested to me that the main 
object which Cell” had in view when he sent his con- 
tribution was not to provide something useful for discussion, 
but rather to put into the hands of. electrical engineers in 
the columns of an excellent electrical medium, something 
which they might show to councillors who have a leaning 
in the direction of combined electricity and destructor 
works. | 

If this is the explanation, then “Cell " must still be sold, 
because no councillor outside of a lunatic asylunr would pay 
any attention to an anonymous contribution of such a one- 
sided nature. ` 

An anonymous contribution is all very well in its place, 
but when a writer proceeds to make such statements as we 


- have in this letter, and, moreover, when he carefully avoids 


making any statement which would aid in identifying the 
particular town referred to, then if he would be believed, it 
is foolish to hide himself behind а one-syllable word, and that 
of rather unhappy choice. 

The whole of “Cell’s” preliminary remarks may be 
ignored, until he thinks fit to tell us, at any rate, the name 
of the town; if one-half of what he states concerning this 
installation is true, then he need have no fear of publicity. 
If he is afraid of this, the bold course, then, Mr. Editor, I 
would suggest that Cell” should give you the name of the 
town, and as you have laid many a bogey in your time, if 
you thought fit you could fully and independently investi 
this case, but if we get so far I would suggest that you 
question others as well as the unhappy electrical engineer. 
Now I will briefly deal with some of ** Cell’s” statements, 
following his preliminary and mysterious opening remarka, 

He tells us that Every maker— but, alas, not every man 
on the Town Council—knows that a destructor which is 
used for nothing but destroying refuse can be worked more 
economically than one combined with an electricity 
works, &c.“ 

I shall have very little difficulty in showing the utter 
absurdity of this statement, and it is perhaps for the general 
good of the community that the town councillor does not 
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possess that knowledge, or shall I say belief, which is 
attributed to the destructor maker. . | 

In the first place, such statistics as I have clearly show 
that the average destructor supplying power for electrical 
or other purposes is actually being operated in labour cost 
per ton of refuse destroyed at a slightly lower figure than the 
average installation where refuse is destroyed only. This I 
am able to prove conclusively. 

Secondly.—It must be obvious to anyone— even the poor 
town councillor knows it—that if refuse is disp of on a 
central site, 7.6., at the electricity works, the collection cost 
must be less than if the refuse is taken to another site which 
is not centrally situated. 

Thirdiy.—If the destructor is used to destroy only, as 
advocated by your ingenious correspondent, Cell,“ во 
much useful power is merely exhausted into the atmosphere. 
“ Cell " suggests this is the proper, the economic, course. 
The benighted town councillor is not quite so foolish ; he 
realises that the available power is an asset which should 
be realised for the benefit of the community, not for the 
benefit of one department, but for the ratepayers generally. 
So much for the economic aspect. 

“Cell” next informs us that “In the former case—(the 
destructor, pure, simple and uncontaminated with electricity 
supply, &c.) the clinker is of far better quality, and com- 
mands a ready sale; in the latter case (when combined with 
the elettricity works) it bas been found in practice to be 
impossible to have both steady steam and good hard clinker.” 

Here we have it on the authority of ** Cell” himself that 
something is actually produced at the despised destructor 
works which commands a ready sale; so far во good, and 
let us be thankful. “Cell” does not here refer to steam, 
but to good, hard saleable clinker. А 

Now, anyone who knows anything at all about refuse 
destructors must be well aware that, in order to secure 
thorough cremation of the refuse, a continuously high and 
well maintained temperature is required in the cell ; whether 
your correspondent realises it or not, it is nevertheless true 
that precisely the same conditions must obtain in the cell to 
secure satisfactory and steady steaming. То proceed a step 
further, those same cell conditions which are imperative for 
ensuring perfect cremation, satisfactory and steady steaming 
are demanded for producing a good, hard ealeable clinker. 

It will, therefore, be clear that the same destructor may 
be operated (1) as an efficient destructor, (2) as an efficient 
power-prodacer, and (3) that such operation is perfectly 
consistent with the production of а first-class vitreous 
clinker. 

It is quite possible that Cell“ refers to an installation 
where these conditions do not exist, but this does not sup- 
port his argument; it merely serves to show that the par- 
ticular destructor which he has in mind is not being 
properly operated. ` | 

Speaking generally, the remarks of your correspondent 
concerning destructor makers are as false as they are 
venomous. If “Cell” was at all intimate with his subject 
he would be. aware that the best destructor makers are quite 
ready to give any reasonable guarantees which may be 
required, and to falfil the same under penalties. 

* Mr. Smith, J.P., butcher and town councillor—with 
the remarkable engineering intelligence common to his 
class," is, we are told by “ Cell," the particular target of the 
wily destructor maker. Не who sells meat and betimes sits 
on the bench is, we are informed, muddled with **120 unita 
per ton of refuse," low maintenance charges, &c., and while 
the town councillor is thus held up to cheap ridicule, 
* Cell" ingeniously avoids any reference to the permanent 
‘officials of the council, who, after all, have not a little to say 
in these matters. | 

In his ill-conceived gibes at the town councillor, “ Cell“ 
has shown very bad taste. I hold no brief for the councillor, 
and I will go so far as to say that his lack of engineering 
knowledge is frequently detrimental to the ratepayers’ best 
interests, but it must not be forgotten that the bulk of town 
councillors realise their weakness and rely upon the judge- 
ment of the permanent and qualified officials. 

Why does ** Cell" gibe the town councillor and leave the 
engineer and surveyor severely alone? For {Те most part, 
these permanent and qualified officials have recommended 
the adoption of the wretched destructor, and whether Сей?” 


is able to realise it or not, they have done the right and 
proper thing, not only for their day and generation, but for 
posterity. | 

At this time when some 66 destructors combined with 
electricity works are in operation, it is idle for your corre- 
spondent to introduce his proved ”—in italics. He asks 
* where is the combined refuse destructor and electricity 
works which is an unqualified success? To which I reply 
nowhere, there is no such installation anywhere, nor 
will there ever be, so far as * Cell" and many electrical 
engineers are concerned. | HE 

From the point of view of public utility, from the 
standpoint of those whose view is not departmental nor con- 
fined to the narrow groove of personal interest, there are 
many successful works, and they will increase despite the 
appalling ignorance of Mr. Smith, J.P., &c., and the 
attitude of his detractor, “ Cell.” 


W. Francis Goodrich. 
Westminster, June 19/h, 1905. 


Engineering Mathematies. 


Designing engineers of experience set small store on 
general mathematical calculations, and prefer to employ cut- 
and-try methods rather than base their designs on formu!se 
derived from fundamentals. It must be confessed that they 
have every reason for the preference shown, for the mathe- 


‘matical engineer appears usually to be an exceedingly 


mechanical mathematician. To him mathematics is a 
machine for turning out a usable formula, and whether 
the process of evolving the formula is legitimate or not, 
ів a consideration which apparently the machine is expected 
to take care of. However complicated the phenomena 
with which he deals, he must, at any sacrifice, obtain his 
formula by simple processes if he wishes to see his contribu- 
tion in print. 9 

Your correspondent has been moved to inflict these 
presents upon you by reading the article on the “ Design of 
Transformers” appearing in your issue of the 16th inst., 
wherein yet another formula is promulgated to give. the 
proper relation between copper loss and iron loss, obtained 
this time by differentiation with respect to frequency. To 
the designer the frequency is constant, and differentiation 
with respect to a constant is not considered legitimate at 
Cambridge, and presumably not at South: Kensington either. 
Of transformers designed to satisfy the relation given, one 
might assert that no variation of frequency could diminish the 
losses to which a prospective customer might be expected to 
respond, that he has no intention of changing his frequency 
anyhow, and -to ask whether a variation of something 
changeable might not diminish the losses. 

The old and respectable designer’s rule for Ше relation 
between the losses in a transformer is that the copper loss 
ghculd be equal to the iron loss, This is the result of a 
typical piece of technical mathematics— exceedingly simple 
and quite incorrect from the designer’s point of view. It 
can be proved in about two lines (by differentiating the 
efficiency with respect to load), that the load which gives 
highest efficiency for a given transformer is that which 
causes the above distribution of losses, whence it is inferred 
that this distribution of losses is the correct and proper one. 
Unfortunately, however, the load is not at the dis of 
the designer, and the problem of finding the load which 
best suits a given transformer is not the same as that of 
finding the transformer which best suits a given load. 

A student of history could probably unearth a number of 
other formule, each giving the correct and proper relation 
between copper and iron losses in a transformer. 
present correspondent must confess to having himself рег- 
petrated one such in the course of a paper on transformer 
design“, written in his youthful days, when he was 80 far 
unacquainted with the traditions of his calling as to put 
logical correctness before simplicity, and in spite of compli- 
cations steadfastly adhered to the designer's point of view, 
varying only such quantities as are at the disposal of the 


nit F. W. Carter. 
Rugby, June 19, 1905. 
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The Value of Consular Reports. 


The leading article in your current Review deals very 
forcibly with one of the most important ad juncts to a nation's 
commercial success, i. s., consular reports; these reports have 
been, or are scarcely considered or read by those who should 
be most interested in them, and in the main owing to the 

cause given in your comments. 

dividual effort has certainly improved this important 
channel of information recently, but bearing in mind, as 
you point out, that there is no adequate machinery in our 
Governmental departments to deal with this subject worthy 
of the cause, and admitting your suggestions to provide an 
efficient, staff connected to our consulates is required to deal 
adequately with the subject, it is undoubtedly important 
to meet requirement without delay. 

It is for manufacturers themselves to take the matter 
in hand, and for yourselves to initiate the work, at any 
rate for electrical plant, invite manufacturers to meet to 
. discuss this question, including providing the funds, the 
proper persons for the duties involved, each subscriber to 
receive a similar report and assistance in return; if any 
Government assistance can be obtained take it, but such 
reports should not be given publicly as in that case the 
foreigner benefits with ourselves, Some action on these 
lines would improve the disgraceful representation our 
manufacturers up to the present are evidently contented 


A. A. 


Gas Engine Working. 


I would like to refer your correspondent: of the broken 
heart who writes as “Magneto” to the articles in the 
. Engineer dating from the issue of April 8th to the present 

date. 


In these issues he will find a general description of the 
Cargo Fleet Steel Works, which are practically driven by 
seven gas engines, each of 800 B. H. P., driven by blast furnace 
gas, six of which I hear work continuously 24 hours a day. 

The makers of these gas engines are Messrs. Richardsons, 
Westgarth & Co., Ltd., of Middlesbrough, and they make 
the Cockerill type of engine, being licensees for Great 


B : "Er 

They have made gas engines from 250 B.H.P. up to 
1,200 B.H.P. for nearly all purposes, viz., blowing engines, 
electrical generators, rolling mills, oolliery ventilator fans, 
and mill driving, and can, and I believe will, guarantee 
continuous steady running under varying loads, I think 
probably the trouble experienced by Magneto” is that he 
has a comparatively old type of engine with many needless 
complications, any one of which, unless in perfect working 
order, will put out the whole. 

I have myself heard his artillery explosions, which are 
mostly caused by back-firing through dirty ports, or wearing 
and bad setting of valve cams. 

It is ridiculous for him to complain of the gas 


or the engine, as I presume the engine worked properly . 


before he took it over, and also that the gas was satisfactory 
for the engine. | 

It is a simple matter for anyone who understands gas 
engines to find out what is wrong and to put it right if 
possible ; if not, scrap it, and buy another. 

There should not in any case be any doubt abont the 
economy of a gas engine, as, even without by-products, the cost 
per B.H.P. is very much less than with a steam engine. The 
initial cost of gas engines, producers and auxiliaries should 
work out at about one-fifth more than that of steam 
engines, boilers, condensers, &c. 

Research, 


The letter from ‘ Backfire,” in reference to gas engines, 
inspired а hope that some capable pen would give some 
useful hints to one in trouble, since no mention having been 
made as to the nature of the alleged failings, the advice 
would necessarily have to cover the wide field of errors 
created through the inexperience of those in charge. The 
letter from Magneto,” while it gave some cause for mirth, 
was of no practical value ; as, summed up, it means that gas 
engineers are building engines, while they Enos nothing about 
them—at least, lees than * Magneto” does Having had 


of both mains. This cannot be done. 


an experience (with gas engines) dating back 16 years, and 
savings share in the work of adapting the first gas engine 
in Nootland, if not in the world, to be successfully driven 
by blast-furnace gases, and knowing the advance made 
since then, I write in the hope of drawing attention more 
to the engineer-in-charge than to the engine for anything 
out of the ordinary occurring. Regarding the engine failing 
to start, and after a number of trials going off sweetly as if 
nothing was wrong, this is an old story, and was the cause 
of many a journey during workshop days to put matters 
right, yet it has never once occurred on plant under my 
charge, even up to 1,400 H.P., because it is known that no 
engine can start unless the main gas valve is open and the 
ignition connections complete ; these are the two pointe which 
some look on as too trivial to mind about until they are 
compelled to put them right to get a start made, then it is 
not likely they are going to let the cause be known, when 
the engine can safely be made the scapegoat. Perhaps if 
* Magneto " looked into the causes of the din complained of, 
he would have no more artillery practice in the engine room. 
m some cases it is oil that is the principal cause of 
this. | | 
* Magneto’s letter goes far in support of the maker's 
statement that the fault lies with the staff, especially when 
he mentions that his station compares unfavourably with a 
steam plant. The running coste alone should favour the gas 
engine, and with town as supply there are no étand-by 
losses, which are inseparable from steam plants, Makers 
are generally willing to listen to suggestions, though these 


are often far from helpful; in one case they were asked 


to put leather on the face of an exhaust valve to quieten it, 
but oil was put on the valve spindle and found to do instead. 
Should ** Backfire " still be in difficulty, he might state fully 
his trouble, and then he will be likely to get help. The 
make of engine has nothing to do with it. Attention and 
experience are all that you require to get good resulta from 
any make of gas engine. | а 

уде, 


Gas v. Steam, | EP 
It is proposed to replace a 120-Kw. steam-driven set by 
two direct-coupled gas engines and dynamos of the necessary 
H.P. The old set has been worked for the past five years, 
аб a cost (inclusive) of 1°473d. per unit. 

Will any correspondent having experience with small 
gas seta state whether it is probable that any economy will 
be effected ? Gas is given in the gas company’s estimate at 
668d. per unit, and total cost at 1°191d., which only leaves 
528d. available for oil, stores, repairs and wages. Is this 
sufficient ? 

Also, are the renewals and repairs to a gas engine likely 
to much exceed those of a steam engine of similar power in 
8 given time ? 

Wire-drawn Steam 


Indication of Leakage and the Home Office Rules. 


Mr. Edgeumbe's letter in your last issue does not appear 
to call for much comment. It appears to turn chiefly on a 
verbal difference as to what is meant by fulfilling the require- 
ments cf the rules. The earth detectors are to be “ kept 
connected up" .... “to show immediately any defect 
in the insulation of the system”; and that can hardly 
mean anything but a continuous indication of the insulation 
The point is not 
worth pursuing, because the Home Office recognises the fact, 
and is prepared to accept the system I described till superior 
means can be devised. 

As regards Mr. Edgcumbe's criticism of my fig. 2, there is 
absolutely nothing in my diagram which would ! 
whether the resistance of the indicator is to be high or low. 
The principle of the arrangement is not affected by this. 

I did not mention earthed circuite, because Rule 7 -(the 
one which contains the regulation as to continuohs indication, 
which cannot be carried into effect) is only applicable to 
* completely insulated circuits,” 

Mr. Edgcumbe states that the principles I enunciated are 
“ crude and not exhaustive; but since he himself shows 
nothing more than I described, the latter contention is hardly 
sustained by his letter; while the charge of crudeness 
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appears merely to mean that I preferred to confine myself 
to general principles, rather than enter on the details of the 
instruments as made by a particular firm. 


E. B. Vignoles. 
. London, W., June 20th, 1905. 


A correspondent (“ Oxide”) asks :—(1) Is the demand 
for scrap metal great, and for what purpose is it used? 
(2) By what process is the scrap treated to gain its required 
quality and form? (3) What is the most practical and 
economical method of dealing with this scrap for re-use, and 
what branch of engineering makes a speciality of this? 
Unfortunately, the kind of metal is not stated. 

A correspondent wishes for information regarding a 
municipal ice-making plant, which, he believes, is ran 
during the day in connection with the electricity works 
belonging to the same corporation. 


THE DIVERSITY FACTOR, AND ITS 
INFLUENCE ON MOTOR LOAD CHARGES. 


By A. M. TAYLOR. 


THAT the importance of a true estimation of diversity factor 
is beginning to be fully appreciated, will have been apparent 
from the recent discussion at the Institution of Electrical 
Engineers, and one or two articles published of late in the 
technical Press ; but the writer is not aware of any serious 
attempt to analyse this important factor in central station 
charges since Mr. Wright's valuable contribution in 1901, 
excepting perhaps the preliminary investigation in his 
recent paper on Stand-by Charges; and Motor Load 
Development.” 

It seems, however, hardly yet to have been appreciated 
that, if the proposition therein put forward be correct, viz., 
that the diversity factor of the motor-load ів invergely. pro- 
portional to the average load factor of the motors connected 
to the mains, many of the prices at present charged for 
motor-loads are unsound, and the lighting consumers are not 
infrequently being penalised for no offence of theirs. 

Fortunately, however, there comes as a set off to this the 
additional fact (also at present unaccepted) that the station 
load factor is a figure approximating to the product of the 
motor-load factor and the diversity factor. Hence we may 
have a very poor average load factor on the motors, and yet 
the station load factor may attain to several times this value. 
This, though very helpful as regards generating costs, does 
not help as regards most other charges. 

These two propositions will be justified from actual 
figures later in this article, and may be accepted as being 
substantially correct for those cases where :—(1) The motor- 
load is almost entirely a day load ; (2) the lighting peak occurs 
before 5.0 p.m. ; (8) the divertity factor, when determined 
as an average over the working hours of the day (excluding 
dinner hour, &c.) is fairly constant from hour to hour. 

The method which the writer has found useful in 
investigating these charges hes been sufficiently explained 
in the paper above referred to,* as well as in his reply to the 
recent discussion at the Institution, and there is no need to 
further describe it here; save to remark that a table sum- 
marising the results was published in the ELECTRICAL 
REVIEW for May 12th last, and any figures for cost which 
may be alluded to below are taken from that table. 

The method consists in dealing primarily with the problem 
from ‘the motor point of view, and considering how the 
various items composing the total charge per unit are affected 
‘by motor load factor, by diversity factor, by size of motor, 
or by the nature of the supply which it is proposed to give. 

This method, the writer submits, is preferable to the 
Hopkinson method, for purposes of ошо of existing 
charges at any station with possible charges, as it deals 


directly with the cardinal points of cost per unit, motor 


load factor, and diversity factor. 
In the paper alluded to, two classes of motor load were 
considered, viz., Olass I., in which the motors work con- 


*A few copies of this paper can be bad on application to the 
Editor. 


| tinuously at full load for nine hours each day, and Class II., 


in which the motors either work continuously at a quarter of 
their full rated capacity all the day, or intermittently at 
such greater proportion of the full load as would give the 
same load factor. 

Attacking the motor problem by itself, let us, to fix ideas, 
consider what happens when a station supplying power 
exclusively to motors of Class I. is replaced by one of equal 
capacity, supplying a load consisting of motors of Class IT. 

Dealing first with interest charges on capital spent on the 
generating station and mains, it may be remarked that an 
impression seems to prevail pretty generally, that if we can 
obtain a diversity factor of, say 4, the interest charges per 
unit will be a quarter of what they would be if the diversity 
factor were unity. This would manifestly only be the case 
if the motor load factor kept constant. ! 

If, however, the diversity factor be found to vary invents 
as the motor load factor, the cost per unit, instead of 
diminishing with increased diversity factor, will remain 
constant. | 

But the writer has shown eleewhere* that it is only the 
limiting value of. the diversity factor which is (theoretically) 
strictly inversely proportional to the motor load factor, and 
that the further the value of the diversity factor is removed 
from unity, and the more intermittent, or irregular, the load, 
the greater is the discrepancy between the limiting value and 
the observed value. 

Hence, instead of the interest charge per unit being even а 
constant figure, it will be a steadily increasing one for a 
diminishing motor load factor. 

Now, in compiling the figures for Class I. motor, the 
capital expense per kilowatt of maximum observed load on 
feeders was taken at £70. This figure is not infrequently 
double the above value in stations of 2,000-кү. capacity; 
во it cannot be accused of being unduly pessimistic. · Take 
a station, then, capable of delivering 2,000 kw. to feeders, 
and let it supply Class I. of motor. The load would 
obviously be a steady load of 2,000 Kw. all day long (nine 
hours), this being the aggregate rated capacity of the con- 
sumereg’ motors. Nobody will deny that in such a case the 


. diversity factor will be unity. 


On such a station, interest, &c., charges will come to 
0°45d. per unit (Table A.). 

If, now, instead of this we substitute a load бше of 
Claes II. of motor, and :/ the diversity factor were to reach 
its limiting value of 4, the interest charge per unit would 
be the same as for Class I., excepting that part relating to 
mains and service connections, the latter of which would be 
quadrupled, while the former would be, perhaps, doubled. 
` The interest charge might thus easily reach, say, 0°60d. 
per unit, if services are not charged under meter rent. But, 
if the diversity factor were 2°5 instead of 4 (as seems more 
probable), the motor load factor still being only 74 per 
cent., this charge would be proportionately higher—say, 
0:90d. per unit. The effect of the diversity factor being lees 
than the limiting value of 4, in fact, reacts on the station 
load factor (and so incidentally affecta generating costs per 
unit), and if we not increase the capacity of the station, we 
must be content to have less than four times the H.P. of 
motor connections that we had in the. cage of Class I. of 
motor, and sell fewer units. Whichever way we look at it, 
the cost per unit for interest charges goes up. 

Again, if the motor load factor be less than 74 per cent., 
as is quite frequently the case, the observed value of the 
diversity factor will fall still more short of the theoretical 
limiting value. 

In such a case, the interest, &c., charge alone might 
equal ld., leaving ncthing for generation, office expenses, 
management, &c. 

As regards management and office expenses, rates and 
taxes, &c., it is surely obvious that even if the diversity 
factor were exactly inversely proportional to motor lcad 
factor, we should require just four times’ the office. staff to 
deal with Class II. of motor that we do for Class J. 

Hence the office charge per unit will be quadrupled. 
The charge per unit on account of management and technical 
staff, on the other hand, will remain practically constant. 

But if the diversity factor fall much below ite theoretical 


limiting value, the management, &., costs per unit will 


" Stand-by Charges, cke.“ Reply to discussion. 
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no longer be constant, but will increase, and the office 
charge will be more than quadrupled. 

The items for rates, taxes and net profit, can be similarly 
treated, as explained in “ stand-by charges." 

The writer believes that in many stations no attempt is 
made to charge office expenses, and other matters which are 
atrictly service costs, on to meter rents, as indicated in Mr. 
Arthor Wright’s excellent paper of 1901, and that most 
engineers lump together every item of “ Preparation costs, 
including service costs, and divide right away by total con- 
nections of consumers in kilowatts, and call this the annual 
cost per consumer's kilowatt, Some engineers, apparently, 
even consider it sound policy to divide this value so obtained 
by the diversity factor ; but the writer desires to point out 
that in dividing by the aggregate connections of the con- 
gumers in kilowatts, the diversity factor has already been 
used once (though, perhaps, unwittingly), and to divide by ita 
second time is not fair to the lighting consumer, who is, in 
fact, being penalised all round over this diversity factor 
question. Where the diversity factor has a value of 4, as at 
Stepney, the results would, of course, be just four times as 
low as they should be for the motor load. 

To sum up the above arguments, the writer submits that, 
where the lighting and motor loads clash, his figure of 1:454. 
per unit (Table A“) will not be materially improved upon, 
and 1d. should certainly be a ** bed-rock " price for a small 
Btation, even where supplying motors of excellent load factor, 
approaching those of Class I. 

In the case of Class IL, the diversity factor of 1*5 has 
been fixed too low, and the writer suggests that 2:5 would 
be nearer. This would affect most of the items (except 
“works cost") in this proportion, and the selling price for 
Class II. might come down to, say, 2d. or 21d. per unit, for 
a 5-H.P. motor. It must, however, be borne in mind that 
Class II. represents the average class of motor load, obtained 
by central stations at the present time, and that Class I. is 
never obtained at present. This only emphasises the writer's 
contentions the more strongly. 

The reasons for altering the diversity factor for Class IT. 
from 1:5 to 2:5 are that in the case of Coventry, which the 
writer has investigated" in some detail (** Stand-by Charges,” 
reply to discussion) an average value of about 2:1 obtains 
between the hours of 3 and 5 p.m., instead of a possible 
value (in the limit) of 33. The value of 2:5 bears about 
the same ratio to the limit of 4, and is therefore suggested 
as suitable for application to Class IT. | 

A few instances of the tendency of the diversity factor to 
be inversely proportional to the motor load factor ; and of 
the station load factor to be equal to the product of the two, 
may now be given :— | 

Licatine BTATION. 


Coventry ... N. L. F. = 127 % D.F. observed = 21 
Wolverhampton M.L F. = 103 % D.F. - = 24 
Btepney ... .. N. L. F. = 61% DF. ii = 44 
Sunderland M.L.F, = 40% D.F. = 8:5 
| Tsaction Stations. 
Observed 
M.L.F station : Observed 
x D.F ` M. I.. F. D. F. 
Wolverhampton ... 346 % 344 2, 11:9 % 29 
Liverpool ... e 470% 46:5 % 12:5 9; 3°75 
Sheffield 97:0 % 450% 86% 42 
Glasgow 400 % 350 % 57% 70 
APPENDIX, 


To obtain the limiting value of the diversity factor pro- 
ceed as follows :—' Taking the motor load curves just pub- 
lished by Mr, Jeckell, for Coventry (see the Electrical 
Engineer), and working out the diversity factor for each hour 
of a typical day, by dividing the kilowatts observed at station 
into the total kilowatt capacity of the motors connected 
(1,150 H.P. x 85 = 980 K.), we get the following 
values :—7 a.m. to 8 a.m. = 8:39; 8 a.m. іо 9 a.m. = 
3°16; 9 a.m. to 10a.m. = 2°65; 10 a. m to 11 a.m. = 2:08; 
11 a.m. бо 12 noon = 2'08; 12 noon to 1 p.m. = 2°20; 
1 p.m. to 2 p.m. = 3:63; 2 p.m. to 3 p.m. = 3:44 ; 3 p.m. 
to 4 p.m. — 2:04; 4 p.m. to 5 p.m — 2:0; 5 p.m. to 
6 p.m. = 2:25 ; 6 to 7 p.m. = Indeterminate; 7 to 8 p.m. 
— indeterminate, | 


Care мм — — — 


* The details are given in an Appendix to the present article. 


i Say, 13 hours x 5% days x 13 weeks 


The average through the day is 2.62, but the true figure 
when all the motors are on (if we eliminate the breakfast, 
dinner and tea hours) is nearer 2*1. 

Now, units per B. H.P. installed per hour of working 

_ 236 units per B H.P. per quarter 
Day, 15 hours x b} days x 13 weeks 
= 0°254 unit per hour | 
(073 unit if we take 11 hours per day). 
* Cyclic" load factor 


= 254 unit NEU 

(1 H.P. X 85) x 1 hour аго оаа 
*. Diversity factor (my method) 

1 я ET 
zg = 93 (in the limit). 
100 

Hence for а D.F. of 3:3 (in the limit) the observed D.F. 
= 21 (with all motors on), and I therefore accept Mr. 
Arthur Wright's suggestion that in taking 1*5 as the average 
for a limit of 4*0, I have done injustice to the electric motor. 
It should be nearer 2:5 for a motor having a 7} per cent. 
annual load factor, as per my Class II. 

The annual load factor at Coventry works out to about 
12:7 per cent. (236 units per B. H.P. installed per quarter). 

Now compare the above with Mr. Tapper's figures for 
Stepney :— ; 

Units per в.н.р. installed per hour of working 
113 nnits ner H.P. per quarter 


| 


= 122 unit per hour. 


“Cyclic” load factor = 122 unit per hoor ___ 
(1 H.P. х 80) x 1 hour 


1438 = 14'3 per cent. 


11:3 


1 
*. Diversity factor (my method) - 
| 100 


= 7°0 (in the limit). 

Hence it is easy to understand how it is that Mr. Tapper 
gets 4°4 for the observed value of his motor diversity factor. 

The annual load factor at Stepney works out to 6:1 per 
cent. (113 unite per в.н.р. installed per quarter). 

The two examples above, covering largely-different classes 
of load, appear to the writer to fully corroborate the 
deduction that diversity factor varies inversely as load factor 
of motor; and the results from traction stations afford a 
further proof of the fact. 


A NOVEL CIRCUIT-BREAKER ALARUM. 
By ROBERT N. TWEEDY. 


CONSIDERING the importance of knowing directly the 
circuit-breaker protecting any generator or feeder is per- 
guaded to act, it is somewhat strange that new switchboards 
are being installed even now without any attempt at pro- 
viding suitable means for obtaining this end; and the 
number of old ones without such devices is far greater than 
the number supplied with them. ; 

On a long range of feeder panels, the noise made by a 
breaker opening in response to a heavy short-circuit may 
not be heard if there is any noire of steam or machinery in 
the engine room, and it will remain open until the switch- 
board attendant happens to look at it. If this may happen 
on a heavy short, it is obvious that it may happen much 
more easily when the breaker cuts off the feeder on an over- 
load. It is conceivable, alio, that the attendant may be 
* tired," in which case an oral alarum will be usefal to him 
and to his employers. : 

There are many forms of breaker alarums, many of them 
ingenious, and sorne simple. The form illustrated below 
combines both qualities in a high degree, and has the addi- 
tional merit that it can be fixed without removing any por- 
tion of the breaker, and without disturbing the switchboard 
in any way, unless it is considered desirable, for the sake of 
neatness, to drill a small hole through the panel to carry the 
bell wires to the back. 


vol. 56. No. 1,439, Јожа 23, 1905.) 


THE 


ELECTRICAL REVIEW. 


1013 


It is hardly an exaggeration to say that no tools are 
required to manufacture the device. Certainly it can be 
made and fixed by the aid of a knife, a pair of pliers and a 
screwdriver, and the cost per breaker is minute, especially 
if the switchboard attendants do the work, as they well 
may, while on duty. There can be no uncertainty about 


ге, Insulating clamp; r c, Local 
circuit; ков, Electric bell. 


Fic. 1. 


Cirenit breaker handle, 
closed position. 


Fic. 2. 


the action of the contact maker, for it depends on gravity 
alone; and the contact faces are always vertical, so that dust 
cannot cling sufficiently to insulate a from О when the 
breaker opens. Ав the current passing through the local 
circuit is infinitesimal, the pivoted joint, в, which is the 
only moving part, can be made so loose as to preclude the 
possibility of sticking, but to provide a still higher factor 
of certainty the contact maker, a, may be weighted. 

It will be seen that the circuit breaker must be kept in 
the closed position even when the feeder or generator is out 
of service, unless a switch is inserted in the local circuit of 
each breaker; but there is no practical objection to that, as 
there is always a switch in series with the breaker, and, so 


Circuit breaker handle, open position, 


Fid. 3. 


long as that is open, the feeder or generator will remain 
isolated. The interposition of a tambler-switch to cut any 
breaker off the alarum bus-bars is to be deprecated, inas- 
much as there is always a possibility of the attendant 
forgetting to close it when putting the circuit-breaker into 
service, 

This device was designed by Mr. H. G. Wightwick, of 
the Dudley, Stourbridge and District Electric Traction Co., 
Ltd., and has been fitted for some time to the breakers in 
the power stations of that company. The illustrations show 
it applied to à well-known form of breaker, but it may be 
modified for application to any other. 

It is not protected. 


TECHNICAL EDUCATION AND 
THE CHEMICAL INDUSTRIES OF FRANCE. 


lr would appear that the wave of interest and anxiety about the 
methods adopted in, and the results obtained from, the establish- 
ments devoted to “scientific” education in England or the United 
Kingdom, which was ao prominent a feature two or three years ago, 
has not vani-hed entirely from amongst us, but bas merely crossed 
the Channel into France. Our neighbours have discovered that 
things are very wrong indeed in the chemical industries of their 
country. Up till the middle of last century we and they shared 
tbe chemical trade of the whole world, but since that time, if there 
Lus not been an actual falling off in the output of the French 


chemical manufacturers, they have not exhibited that amount of 
expansion which has characterised the business of their rivals in 
Germany. In the year 1901 the total value of the chemical 
products imported into France exceeded 152 million francs, while 
the value of the exports was only 105 millions; in Germany the 
value of the importe for the same period wae only 68 million francs, 
whereas the value of tbe exports reached 331 millions. 

In view of these and kindred circumstances, it has occurred to the 
Revue Scientifique, a technical periodical published in Paris, to 
investigate the position of affairs in the French chemical trades, by 
putting а series of questions to representative manufacturers in 
different branches of industry, to professors at certain training 
colleges, and to other persons whose opinions were likely to be 
valuable; and then to digest the replies, and to publish a critical 
reviaw of the whole subject. The investigation began about a 
year ago, and was brought to а conclusion in the autumn ; at the 
end of January last, our contemporary was able to print the report 
of its commissioners, and to give us, as an appendix, the verbatim 
answers returned by many of the men and firms written to. The 
general report is very interesting to read, but all through it leaves the 
impression upon an English student that he must be studying & 
translation of certain articles which were printed not long ago in 
his own language about the defects of the technical education in 
his own country. Practically every accusation which was brought 
against British student, British professor, or British employer 
appears in its expected place, with a few additional ones thrown 
in; but the report concludes with & constructive suggestion for the , 


future, to which we shall refer later on. The printed replies at the 


end of the report fall into two classes; all quote the branch of 
trade or the position in the chemical industry of France occupied 
by the writer; but while 21 are otherwise anonymous, nearly 70 are 
fal signed by the professor, expert or firm responsible for the 
views expressed. Unfortunately, no electro-chemical or electro- 
metallurgical firm appears among the list, except to disclaim 
interest or knowledge, 80 that we can only discuss the phenomena 
of other sections of chemioal engineering. | 

Taking the students or young chemists first, we find a consensus 
of opinion (cx parte, to some extent, as if was with us) that the 
boys are very badly educated in the higher general schools of the 
country. The curricula of the lyceams are said to extinguish all 
originality on the part of the student, and to destroy his power of 
standing alone. The strictly chemical training given in many, or 
most of, the colleges, &c., of France, is fairly efficient for the pro- 
duction of analysts, but, except in a few instances, it does not turn 
out young men competent to supervise manufacturing operations, or 
to perform research. The students leave college wholly ignorant 
of the financial side of commerce, and understandiog but little of. 
whatis possible ina works. For months they are practically value- 
„less to their employers, and when they begin to understand things 
better, and to become useful, they leave. As & commentary upon 
these criticisms, we find that the young French chemiat is usually 
engaged at а ealary of between £48 and £72 per annum, occasionally 
he receives £40, rarely £96. It is not altogether surprising if he 
takes the first opportunity, after he has found his factory legs, of 
entering the service of an employer whose ideas are more liberal ; 
the strange thing is rather that bis first employer does rot make it 
worth the chemist's while to stop, for evidently he does not need a 
heavily gilded bait. Some chemical firms seem to expect the young 
chemist to. understand buying and selling and office work. Surely 
a chemical laboratory is not the place to train travellers or clerke. 
With reference to this latter duty of the complete works chemist, 
several writers point with envy to those large German chemical 
factories where trained chemists are employed to visit castomers 
regularly. This, however, is something very special; we believe i 
only occurs in one or two trades where the articles manufacture 
cannot be used to advantage except by men who are chemiata them- 
selves, and who keep themselves abreast of all improvements and 
alterations adopted in the preparation of the substances they 
employ; and where new or improved substances can only be 
produced by men who understand thoroughly for what purpose, 
and under what conditions the substances are used. 

The French professors of chemistry come severely under the lash 
of manufacturers. They are said to be entirely ignorant of the 
conditions which obtain in a factory, to be, as a rule, unwilling to 
associate themselves with any operation or inquiry of an industrial 
character. It is suggested that there is a kind of etiquette in the 
matter, so that when one of the few professors who are willing to 
act as industrial consultants, ventures to give an opinion, he has to 
do so more or less on the aly. The French professor breeds the 
(moderately efficient) analytical chemist, and his own successor; 
some say he breeds too rapidly, but his offspring are of inferior 
ability. Other more unpleasant features are hinted at. It is said 
that certain professors are willing to use the resources of their 
institutions to perform routine commercial analyses for fees which 
sre ieriously below '' market price," so that many of the smaller 
chemical manufacturers find it cheaper to apply to them than to 
any local practitioner. It is also said that certain professore have 
undertaken consulting work for manufacturers, and that trade 
secrets or confidential matters have subsequently lesked out. On 
the other band, Frenchmen are said not to be attracted to pro- 
fessorial chairs by sufficient salaries. In Germany, it is stated, the 
teacher of chemistrv receives at least 4800 per annum, and may 
reach the sum of £3,600. At the Collège de France the salaries are 
£400, at tbe Sorbonne £480 to £600, in the provincial establish- 
ments £240 to £440, with an average of £320. The professors are 
said to be in a somewhat analogous position to the works’ analyste, 
for there is no prospect of promotion to better paid or more 
dignified posta. 

The French chemical manufacturers who do not stand in the front 
zank, receive the severest castigation of any persons covered by this 
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inquiry, their condemnation being in the letters they have signed 
with their own names or their branch of business. Glancing through 
the letters, we find such statements ias this (we admit a certain 
measure of short-circuiting, in order to remove the periphrases of 
courtesy) :—'' There is no need for chemists in our trade; no know- 
. ledge of chemistry is involved in our manufacturing operations; 
only commercial ability is useful to us”; and the writers gaily sign 
themselves makers of paint, white lead, candles, soap, hypochlorites, 
refiners of sulphur and petroleum, pharmaciste, manufacturers of 
"chemical products," electro-chemiste, brewers and metallurgists. 
We do not suppose these ignorant persons are typical of French 
chemical industry; but, on the other hand, their prominence makes 
us hesitate to accept such firms of world-wide repute as Lumière 
Bros. or Solvay et Cie as average representatives thereof. M. Auguste 
Lumiére, wbo is administrator of the chemical school at Lyons, as 
well as manager of the photographic factory, ascribes the weakness 
of French chemists to faults in their secondary education, as 
mentioned above, to too narrow training in the cbemical institu- 
tions, and to the lack of that association between professors and 
men of commerce which distinguishes German methods. Apart 
from this, he attributes the decline in trade to the laws relating to 
alcohol, to the dearness of sulphuric acid, апа to the long bostility 
of French science towards the atomic theory. Parenthetically, we 
may remark here that when our informants wish to point out some- 
thing admirable, they turn to Germany only. no reference is made 
throughout all this report of 30 pages to the United Stater. Mesers. 
Solvay regard the chemistry of the ammonia-soda process to be 
practically worked out, expecting future improvements to be rather 
witbin the purview of engineers. Some of the letters printed over 
the full signatures of their authors have taken a form which would 
be improved, according to English notions, by judicious editing. 
It does not make for general goodwill to read that Mons. Smith 
(unless the name is false, which we doubt) employs one chemist 
trained at —— who is a fool, or that Jones et Cie find the man in 
their laboratory educated at —— is more useful and better taught 
than the other man who comes from another named institution. 
For the future welfare of France, our contemporary desires to 


вее the gene-al education of the country so improved that principles, 


rather than isola'ed facts, should be taught, that self-re!iance and 
initiative be inculcated. Industrial chemistry is too vast and too 
subject to transformations to be taught as a whole in colleges and 
the like. Special schools of applied chemistry are required 
to teach the foundations of different branches of the industry, 
bat these schools must be in addition to, not in substitution 
of, the general chemical establishments. The darger of prema- 
ture specialisation, which is already becoming manifest in Germany 
must be avoided. Professors of chemistry must be permitted or 
encouraged to undertake private practice. The chemist who is to 
become the head of a large establishment must undergo a much 
longer training than at present; it sbould probably last five or six 
years after his college graduation. If we make allowance for the 
time spent in compulsory military service, the future French 
chemist trained on these suggested lines would hardly have an 
opportunity of earning enough money to support a wife and family 
until he bad reached an age of which Mr. Roosevelt would certainly 
and rightfully disapprove. There seems to bea tendency in France 
as inthe United States and bere among certain amateurs of educa- 
tion, to forget that the days of our yearsare still only three-score and 
ten. We can hardly consider judicious such steps as make it 
upnecesrarily difficult for tbe more highly cultured and intellectual 
sections of a nation to take their full share in the repopulation of 
the world. 

The most powerful tonic for the sickly French chemical 
industries, however, our contemporary seems to find in the creation 
of a national technical society somewhat on the lines, if we under- 
stand aright, of our Bociety of Chemical Industry, but of a more 
patriotic type, and naturally limited to the Mother Country. It 
should have its centre in Paris, with branches or sections in all 
important towrs, and its members should include all professors and 
manufacturers It should hold social as well as scientific meetings, 
so as to afford opportunities for the younger men to come into 
contact with their seniors. It should approach the Government 
and official bodies, obtaining concessions from them on behalf of 
the chemical trades. Like our Society, which is supposed to leave 
matters of pure chemical science to tbe Chemical Society, and 
matters of analysis to the Bociety of Public Analyste, but does not 
always. do so, this new French association is to foster commercial 
chemistry, encourage tbe yoang technician and do wonderful things 
generally. The echeme is simple and ingenious, although expe- 
rience on this side tbe Channel scarcely warrants a very sanguine 
view of its success. 


LEGAL. 


Cirx or Lon Dbox Execraro Ілонтіка Co. v. BroNSEHAM. 


Im the City of London Court, on Thursday, June 15th, before Mr. 
Registrar Wild, а claim was made by plaintiffs against William 


Henry Stoneham, of 46, Queen Victoria Street, E.O., for the sum 


of 10s. 2d., balance of account for electric current supplied. The 
defendant paid a sum of 4s. 4d. into Court, and raid he was not 
indebted to the plaintiffs for the balance of their claim. He said 
upon his commencing to be supplied with current by the plaintiffs 
he paid a deposit of £1, upon w sam he was entitled to interest. 
The deposit was held by the plaintiffs for the purpose of meeting 
any unsatisfied account. The plaintiffs representative put in an 


‘deposited by the customer was to be treated as a deposi 


account which, he said, showed the amounts due and the dates of 
payments made by the defendant. The plaintiffs’ representative 
said that by Act of Parliament when a customer entered, into a con- 
tract with them for the supply of current he bad to deposit a sum 
of £1, and when an amount became due the plaintiff company’s 
contention was that they were entitled to appropriate the deposit, 
et of it, after which appropriation the amount left ceased to be 
a deposit. 

The RzarisTBAB said he was inclined to think that err ко! 

or the 
whole period, and was to continue as such until the plaintiffs gave 
notice that it was no longer to betreated as a deposit. The deposit 
was made to secure the plaintiffs against bad debts, and if they got 
security they must pay for it in the sbape of interest which was 
provided for by the Act of Parliament. When the time came for 
the plaintiffs to strike a balance, and there was money due to the 
plaintiffs, then they were entitled to give credit for the deposit and 


sue for the balance. 


The plaintiffs representative said their contention was that they 
= exercisable lien upon the deposit while the acoount was 
running. а ` 

The Бегала said that the Act of Parliament said that ''the 
company shall psy £4 per cent. per annum during the time it (the 
deposit) remains in their hands.” 

e plaintiffe’ representative said that in 1902 they regarded the 
plaintiffs! contract as closed, but they gave no notice that they con- 
sidered the deposit as closed. They were of opinion that the 
matter rettled itself automatically. | 

The REGISTRAR eaid he saw there was a further payment by the 
defendant at that time of EI. This sum the plantiffs repre- 
sentative said they regarded as a reinstatement of the £1 deposit. 

The БкавтвАлАв eaid he was of opinion that the money had 
remained in the hands of the plaintiffs from the commencement as 
a deposit, and remained so still, and the defendant was entitled to 
be paid interest upon that deposit. Directly the plaintiffs chose 
to put an end to the contract, and disconnected the customer, the 
plaintiffs could not get out of payment of the interest, while they 
held the sovereign. 

The plaintiffs’ representative said their original claim was 
£1 10s, 2d., then they credited the defendant with £1, leaving the 
10s. 2d. Under the Act of Parliament they were entitled to make 
a charge of 2s. 6d., the cost of disconnecting a customer by reason 
of the non-payment of his account. 

Tbe DzraNpasT said be did not consider he was in arrear. 
The account at the time was only £1, and the plaintiffs hed £1 of 
bis in hand. E 

The RzcisTBAR said that, strictly epeaking, the plaintiffs might 
then have put an end to the contract, the defendant owing money, 
and being in default. 

The plaintiffs’ representative said they had waived the charge 
for the first disconneotion in 1902. 

The BzGisTBAB was of opinion that the defendant was clearly 
liable to pay the dicconnecting charge of 2s. 6d. The defendant 
was entitled toa sum of 3s. 4d. against the plaintiffs for interest, 
and there would be judgement against bim for 2s. 6d. 

The plaintiffs’ representative said that it was a novel defence for 
the defendant to raise at the last moment. All their other 
customers had accepted their version cf the reading of the Aot of 
Parliament, and they thought under the circumstances they should 
be allowed some expenses against the defendant. 7 

The RzGi8TRAB eaid he could not allow the plaintiffs any costs. 
He had given them his version of the reading of the Act of Parlia- 
ment. The case might be an important one to them, and be should 
be happy to facilitate them in any way tbey liked. 


es 
BUSINESS NOTES. 


Are Works Sports.— On Saturday last the 16th annual 
athletic race meeting of the Ато Works Club took place at Chelme- 
ford. Most unfortunately, rainy weather prevalled throughout the 
afternoon ; but in spite of this drawback, the committee, of which 
Mr. Н. C. Hawkins was hon. sec., stuck to its duties, and the excel- 
lent programme provided was carried out with spirit. Col. Crompton, 
president of the club, wae present, together with other directors of 
the company, the Mayor of Chelmsford, Sir Oarne Rarch, and other 
guests. The prises were distributed by Miss Orompton. Daring 
the afternoon music was provided by the Mid-Hesex and Reed 
Band and the Essex Industrial School Band. 

Prior to the sporte, a large party of visitors, mainly from London, 
was taken through the works, in which the great number and variety 
of the electric motors ander construction, aro lamps, numerous 
punkah fans for India, and some large switchboards, attracted special 
attention. A large turbo-dynamo was being constructed for coup- 
ling toa Parsons steam turbine, for installation in the Calcutta 
Electricity Works. As we pointed out some years ago, MESSBS. 
Овомртон & Co. are firm believers in the wisdom of providing for 
the physical and social well-being of their employés, both from the 
humanitarian and from the commercial standpoint, and the arrange- 
ments made to this end were admired by the visitors. Luncheon 
was served in the spacious Club House, which the company has 
placed at the disposal of the employé: for refreshment and recrea- 
tion, and, as Col. Crompton observed in replying to the toast of his 
company, the surroundings of the men are far from sordid. Both 
parties are to be congratulated upon the cordial gbod feeling obtaia- 
ing between them. 
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“ New-Dur " Ignition Device for Petrol Motors.— 
During the past few months we bave described a number of special 
irnition devices for use in connection with petrol motors, among 
others the Caron, Bimplex and Zubalof, Following somewhat on 
similar lines is the arrangement known as the New-Dur," which 
has lately been introduced by the Dugvz4A Powss Co., of Reading, 
Pa., U.S.A., which we illustrate herewith. The drawing shows a 
device connected to one brush of a three-cylinder contact- 
maker, with the wiring indicated for the other cylinders and to the 
generator or source of electrical energy. In general construction 
the arrangement consists of an electro-magnet and reciprocating 
contact-making plunger enclosed within a casing, which is screwed 
into the engine cylinder in place of the ordinary sparking plug. 
From the source of electrical energy the current is conducted 
through the contact-maker to one of the terminals at the top of the 
device,and thence through the electro-magnet winding to earth, the 
end of the wire from the coil c being secured to the casing. The 
core of the plug becomes magnetised and attracts the armature, 
which is hinged at one side, and is normally held away from the core 


РА 


д'апдёв, Уігев to second’and third cylinders; c, Inductance coil; 
CiU. « D, Wire to generator. 


Diagram SHOWING SECTION OP “ Naw-Dua" Ienrriox DEvicu 
' AND METHOD or WiniNG РОВ A THREE-CYLINDER ENGINE. 


by a fiat spring, and the reciprocating rod in the centre is brought 
into contact with the adjustable point screwed into the end of the 
device within the cylinder. The reciprocating rod is insulated, as 
is also the armature of the magnet with which it is in contact, and 
both are connected, through the terminal shown at the left, with one 
side of the primary coil, to the other terminal of which the generator 
ie connected. The second circuit is therefore closed by the first. 
When the first is broken at the contact-maker, the armature is 
released, and flies back quickly under the action of ita spring, unt 1 
it strikes the head of the sparking pin, still held in contact by a 
light spiral spring; the pin is knocked out of contact with great 

. velocity, owing to the lightness of the pin, and the rapid movement 
of the armature, and a large spark occurs between the points. The 
makers draw attention to the fact that the breaking of the magnet 
circuit throws all the current through the coil, charging it fully .as 
the magnet discharges, and producing a fat hot spark. 


Brush Contracts.—The following contracts have 
recently been booked by the BRUSH ELECTRICAL ENGINEERING 
Co. :— 

Four double-deck car bodies, mounted on radial trucks, for the Scarborough 
Tramways (per B.T.H. Co.). 

Five motor coach bodies, 18 trailer coach bodies, with trucks and air brake 
gear, and four ры trailer trucks, for the Great Northern and City Railway 
(per S. Pearson & Son). 

Fifty seta of tramcar lifeguards for the Belfast Corporation. 

Framework of electric locomotive, for Bruce Peebies & Co. 

Two 50-ку. d os, for J. Howden & Co., Gls*gow. 

Two electric locomotives complete, for the Ritfontein Mineg. 

Tramways overhead construction for Wednesbury-Darlaston extension, for 
. the South Staffordshire Tramways Co. 


Insulating Varnishes.— The STANDARD VARNISH 
Worss, who will be exhibiting their insulating varnishes and com- 
pounds at the Electric Railway and Tramway Exhibition at 
Islington the week after next, notify that Mr. John О. Dolph, of 
New York, who is an expert in all matters relating to insulating 
materials and insulation, will be in attendance at their stand. The 

‘company, whose sole agenta for Great Britain are Messrs. Pinchin, 
Johnson & Co., Litd., of 23, Billiter Street, will be showing a line of 
solid insulating compounds for impregnating purposes, including O.B. 
transformer compound, which is claimed to stand hot mineral oil 
without deterioration, being specially designed for impregnating the 
coils of transformers operated in baths of mineral oil. 


Johannesburg.— The A.E.G. Electrical Co., which 
obtained considerable success at the recent Cape Town Exhibition 
with electrical machinery and appliances, have an interesting 
collection on view at the premises at the corner of Green and 
Marshall Streets. The firm obtained a gold medal for their general 
exhibit, a special gold medal for the best electrical exhibjt and a 
special silver medal for flame arc lamps, 


Book Notices.— Annual Calendar óf McGill College and 
University, Montreal. We are accustomed to receive, from time to 
time, bulky volumes dealing with the American Universities, schools 
of engineering, &c., in far more lavish style than anything with 
which we are acquainted in this country; it is pleasing to find that 
our Canadian compatriots are no less admirably provided for. In 
this weighty production are detailed innumerable courses of 
instruction, in science, arts, law and medicine, including under 
science the various branches of engineering, chemistry, archi- 
tecture, &c. Excellent photographs of many of the laboratories, 
libraries, museums, lecture theatres, &о., are given, and demonstrate 
the fact that the University is admirably equipped in all depart- 
ments with modern apparatus. From the particulars given of the 
curricula, it is clear that no narrow or short-sighted view of the 
high purposes for which the college was founded is held by the 
governors, who recognise the value of learning in all its branches, 
and pursue an enlightened policy well worthy of imitation by our 
educational authorities at home. 


The Technolexicon. We are informed by the Technolexicon 


Committee of the Society of German Engineers that in the com- 
pilation of this universal technical dictionary (in English, German 
and French), which was commenced in 1901, about 2,000 firms 
and individual collaborators at home and abroad are at present 
assisting. Up to now 2,700,000 word-cards have been collected, and 
to these will be added the hundreds of thousands of cards that will 
result from the working out of the original contributions not yet 
taken in hand, but of which most have already come in. The 
editor-in-chief will be pleased to give any further information 
desired; his address is Technolexicon, Dr. Hubert Jansen, Berlin 
(NW 7), Dorotheenstrasse 49." | 

Benson’s Facts for Advertisers, В. Н. Benson, 1, Tudor Street, 
E.O. 58. net. This is a useful and interesting collection of data 
“оп the subject of Press and outdoor publicity, useful to all 
interested or engaged in the profession or business of advertising.” 
It is an impossibility to review such a mass of matter as is here 
brought together, but a general study of its contents leads us to the 
belief that those in charge of publicity departments, which form a 
prominent feature in our modern commercial development, will 
find the book of considerable service. Lists of important centres, 
their populations and trades; a list of leading hotels; many maps 
of London, the provincial centres and foreign countries; full lists 
of newspapers, technical and professional publications ; specimens 
of block-printing by different processes; and a wealth of general 
commercial information, are some of its features. 

Handbook to Felixstowe. Ву L. ood. Norwich: Jarrold 
and Sons. 1905. Alive to the modern necessity of advertisement, 
the U.D.O. of Felixstowe has stamped this handbook with its 
official imprimatur, thus following the example of several of our 
more progressive seaside municipalities. The book, as an exhaus- 
tive guide to the town and district of Felixstowe, is worthy of high 
praise; besides particulars of the local institutions, clubs, postal 
arrangements, &c., abundant details of the attractions and diver- 
sions of Felixstowe are given, and all classes of holiday-makers are 
catered for—the cyclist, geologist, antiquarian, pedestrian, sports- 
man, &с. The book is profusely illustrated, and is excellently 
printed, forming опе of the best of its kind that we have seen. 

“The Consumer’s Handbook of the Law relating to Gas, Water 
and Electric Lighting.” By Lawrence Duckworth. London: 
Effingham Wilson. 1s. 6d. net. 

„Nautical Technical Dictionary for the Navy—Englisb, French, 
German and Italian.” By Edward v. Normann-Friedenfels and 
Julius Heins. Vol. IL, Part 1., A-K. Pola: Editor, Mitteilungen 
aus dem Gebiete des Seewesens. 30 marks. 

“0.8. Commission of Fish and Fisheries—Commissioners’ 


Report, 1903.” Washington: U.S. Bureau of Fisheries, Depart- 


ment of Commerce and Labour. 

“Yes Fours Electriques et leurs Applications Industrielles.“ By 
Jean Escard. Paris: Ch. Dunod. Fr. 18. $ 

"Atti della Associazione Elettrotecnica Italiana,” Vol IX., 
March and April, 1905. Rome: 397 Corso Umberto I. 

“The Engineering Press Monthly Index Review,” Vol. VI., 
No. 1, April, 1905. Brussels: Association de la Presse Technique. 
F'r. 2.50. 

“Programme of the International Section of Public Hygiene, 
and Hygiene and Sanitary Assistance in Transporta, at the 
Milan Exhibition of 1906." Milan: General Secretary of the 
Exhibiticn. 

“Cash Acoounts: An Explanation of Principles and a Guide to 
Practice.” Ву L. Whittem Hawkins London: Gee & Оо. 53. net. 

“Setting Type by Telegraph.” By Donald Murray, M.A. 
(I. H. E. paper and discussion reprint.) | 

"Instrumente zur Messung der Temperatur für Technische 
Zwecke. By Otto Beohstein. Hanover: Gebrüder Jünecke. 
M. 1.80. i 


J. & P. Contracts.—Messrs, Jonnson & PHILLIPS . 


have secured orders amongst others for а 350-xw. three-phase alter- 
nator, 96 r. p. m., for supplying power in large works in the Mid- 
lands, а 35-kw. combined set direct-current for power in a manu- 
factory in Ireiand, also two 200-K w. three-phase alternators, 120 
r. p. m., for a colliery. 


Imports of Foreign Telegraph Cables.— An upward 
tendency is noticeable in the importation of foreign telegraph cables 
and apparatus connected therewith. The value for May last is 
returned at £5,586, bringing up the total for the first five months 
of the year to £29,121, as compared with only £14,813 in the 
corresponding period of 1904. 
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Catalogues and Lists.—Mrssrs. T. HARDING CHURTON 
AND Co., Leeds. Two new motor lists. Ove details their direct 
current motors, which have recently been re-designed with & view 
to increasing the output and bringing them thoroughly up to date. 
The cther particularises their induction repulsion motore, which are 
specially adapted for direct coupling to lift machinery and cranes ; 
abeence of sparking ia claimed as their special feature, while they 
also are said to run up to speed rapidly, and without any jerk. 
Both liste illustrate their respective motors, complete and in parte, 
and prices are set out in tabulated form. 

ELECTRIC AND ORDNANCE Accrssonizs Co., Lrp. Illustrated 
leaflet» relating to medical coils, air filter and deodoriser (Carter's 
patent) for superseding the ordinary table fan, Stellite radiators, 
motor-starting panels, and the Stellite electric fans already described 
ia these columns. 

Messrs. ANDREW Brown & Co., 110, Cannon ‘Street, E.C. 
Illueiraved circular giving particulars and testimonials regard- 
ing perforated metals and embossed plates, made by. Messrs. 
Franz Meguin & Co., Ltd., of Dillingen (баат), Germany, for whom 
Messrs. Brown are sole agents in England, Wales and Ireland. The 
firm supplies every description of screening plates prepared to 
special designs or made into cylinders, also stair treads and link 
chains for cranes and hoists. 

Messrs. HEATHMAN & Co., Parson's Green, S. W. New illustrated 
list of their well known special lines in extension ladders, teleecopic 
scaffold towers, fire escapes, &c. 

Mzs828. A. J. Жвтонт, LTD., Upper Street, N. Price list (June) 
of automobile electrical accessories and instruments, including 
ignition batteries and coile, charging batteries, measuring inetru- 
ments, resistance coils, &c. ` 

Messrs. Dossiım M'Innes, Ілтр., 45, Bothwell Street, Glasgow. 
Various illustrated pampblets describing respectively, the 
" Mathot" continuous explosion and pressure recorder for motors 
and gas and oil engines; the M'Innes Dobbie indicator and 
continuous-explosion recorder; separating and  wire-drawing 
calorimeter ; patent engine indicators; and the Cipollina continuous 
double diagram indicator. 

Тнк ELRCOTRICAI. Co, Lrp., Charing Cross Road, W. O. A 
number of new publications as follows: — Leaflet No. 152, showing 
and pricing various shapes and styles of electric lamp gloves, iced, 
flinted, frosted, ;&c.; pamphlet No. 158, giving many particulars 
with illustrations of their E. O. electric fans and ventilators; leaflet 
No. 159, drawing attention to their hour or time meters; No. 161, 
describing hand-drilling machines; No. 162, giving information 
with prices of new centrifugal blowers and extractors ; and No. 16D, 
very fully explaining, with diagrams, &^., their double tariff meters 
and contact clocks. 

Messrs. Ernest F. Moy, Lrp., Camden Town. А full list 
(20 pp.) detailing their various types of fuse boxes, giving prices 
and illustrations in each case. 


Liquidations—McGuir& Mancracrurina Co., LTD. 
June 30th ів the last day for receiving proofs for intended dividend. 
Mr. F. W. Pixley, 58, Coleman Street, E. C., ia liquidator. 

Евехсн ELECTRIC Ілонтіка Boarps. LTD. Voluntary liquida- 
tion has been decided upon, with Mr. W. H. Pannell, 13-14, Basing- 
hall Street, E.C., as liquidator. | 

Үовк=нівш ErLzcTRI0 TRamMways CONSTRUCTION SYNDICATE. 
This company is winding up voluntarily, with Mr. W. H. Andrews 
as liquidator. 


Are Lamp Lowering Gear.—The LONDON ELECTRIC 
Firm, of George Street, Croydon, have recently introduced what ів 
claimed to be an exceedingly simple and efficient cuntact and sus- 
pension device, for uee in connection with their self-sustaining 
winch when fitted to arc lamp standards. The suspension gear con- 
siste of a socket into which is drawn a plonger fitted with two 
piston-ring contacte, a special device being provided for taking the 
weight off the rope when the lamp is drawn up into position. This 
arrangement ів substactially built, and is perfectly weatherproof. 
Tbe wioch for hoisting and lowering is self-sustaining in all 
positione, and must be wound down as well as up; it bas а low 
speed ratio, viz, 4 to 1. The apparatus 18, of course, applicable, 
with certain modifications, in many directions other than arc 
lighting installations. | 


Change of Address. — The SUNDERLAND District 
ErrcTBiC Tramways, LTD, having vacated their temporary offices, 
all communications should in future be addressed to the company, 
Power Station, Philadelphia, near Fence Houses, County Durbam. 


Cooper-Hewitt Mercury Vapour Lamp.—We learn 
that tbe Вазтізн WasriINGHOUSE ELECTRIC & MANUFACTURING 
O0., LTD , are now prepared to supply ali types of the weli-known 
Cooper-Hewitt mercury vapour lamp for direct current. Our 
readers are already fully informed as to the remarkable efficiency 
of this lamp, which is half a watt per с.р., and iu adaition the lamp 
possesses several important characteristics, not the least of which is ita 
vi ue for photographic purposes, and all processes of a similar nature. 


Opening for Electrical Appliances in Mexico.—The 
French Consul in Mexico in а recent report states that electricity 
is the greatest if not the only source of energy in the country. 
The engineers in Mexico are occupied in utilising the motive power 
of the torrents and rivers, which owing to the rapid f4ll of tbe 
country form very powerful cataracts. Mexico City aud several of 
the other large towns are lighted by electricity, which is also used 
as motive power for the tramways. The greater proportion of the 
material used (exc-pt the cars, which are American) is of German 
origia, and there is a great opening for all kind of electrical 
maturials, dynamos, cables, transformers, lighting material, arc and 
incandysc3nt lamps, tramway installations, telephones, &-. 


Trade Announcements.— THE Еноркв ELECTRICI 
MaNvracTUnRING Co., Lrd., state that on account of large increase ої 
business, their representatives for Newcastle-on-Tyne and district, 
Messrs. Sleigh & Wood, formerly of 17, Eldon Square, Newcastle, 
are removing into more commodious offices, Milburn House, New- 
castle-on-Tyne, and all inquiries will be dealt with from that 
address, 

The address of the CALMON ASBESTOS AND RusnER Works, Lt, 
is now 1, 2 and 3, Trinity Place, Tower Hill, E.C. 

TRE Ввітзн THoNnson-Hovuston Co., LTD., have changed the 
address of their Glasgow office from 141, West George Street, to 
91, Wellington Street. 

The Union Canim Co. Lro., notify that Messrs. James T 
Donald & Co., Ltd., 35, McAlpine Street, Glasgow, are now their 
sole representatives for Scotland for electric cables and wires. 
Meseres. Donald will hold a considerable stock of cables. 

Messrs. Bray, МАВКНАМ & Reiss, LTD, have appointed Мг. 
Н. Mabbs, Cavada Chambers, Brown Street, Manchester, as their 
sole representative for the counties of Lancashire, Yorkshire (with 
the exception of the Cleveland district), Cheshire, Derbyshire and 
Nottinghamshire. 

Messrs. KRUPEA & Jacony notify that on 30th insat. they will 
cease to act as managers of Siewens Electric Appliances, Ltd., and 
will carry on business under their own name at 61 and 62, Watling 
Street, E.O. They will continue to deal in all electric appliances 
hitherto sold, with the exception of fire alarms, which department 
bas been transferred to the Woolwich works of Siemens Bros. and 
Co. Ltd. Messrs. Krupka & Jacoby will act as sole agents for Dr. 
Albert Lessing, of Nuremberg, and as selling agents for electric 
lamps and electric light wires and cables made by Mesers, Siemens 
Bros., and also for some of the products of the Siemens-Schuckert 
Werke and Messrs. Siemens & Halske. Accounts owing to Siemens 
Electric Appliances, Ltd., will be collected by Messrs Krupka and 
Jacoby. . 


The Use of Electricity in Egypt.—The German 
Consul at Alexandria, in a recent report to his Government, states 
that the question has again been raised as to whether electricity 
could not oe employed for motive power in Egypt. The irrigation 
works would constitute the most important demand. Irrigation is 
now carried on by means of small machines, which are spread 
over the whole of tbe district, and only irrigate comparatively 
small tracts. It would, therefore, be profitable to set up large 
power stations with modern plant. These could distribuce 
the electricity to motor-driven pumps erected by the land- 
owners at the places necessary. It has been recognised that this 
system would be much more advantageons than the present one. 
A French engineer attsched to the Lands Department has 
arranged for the utilisation of electrical plant for the driving of 
pumps, which has formerly only been used during part of the 
year for ginning and pressing cotton, and the rest of the year has 
remained idle. А large German landowner has arranged with the 
firm of Sremens-ScHUcKERT for the utilieation of electric power on 
bis estate near vhe Barrage. In Upper Egypt there is the greatest 
opportunity forthe use of electricity for motive power, owing to the 
situation of the Nile cataracts. With the exception of the tram- 
ways of Cairo and Alexandria, electricity is only used in Egyptian 
towns in a very uninfportant degree for power supply. The use of 
electricity ig limitea, owing to the large cost of production, due to 
the high price of coal; petroleum is cheap, and the petroleum motor 
is therefore much more economical than the electric motor. On the 
othér hand, considerations of cleanliness have led to the use of 
electricity. Nobody has as yet introduced electric lifts for use in 
the large lodging houses, where the rooms are very high 
dwing to the Leat, and the staircases consequently very tiring. 
The upper rooms are more desirable, owing to the purer 
air, but are discounted because of the lsck.of lifta. There 
is aleo a good opening for electric ventilators in Egypt. 
Competition has greatly reduced the price, and 30 cm. ventilators 
сап now be obtained for 65 francs, 40 cm. ventilators costing 85 
francs. The mistake is often made in supplying goods for the 
Egyptian market, of considering cheapness only, without care as 
to the article delivered. It is necessary that the goods should be 
well made and reliable witbout being extremely well finished. 
European manufacturers are strongly recommended to employ a 
capable agent in Egypt. 


Exports of British Electrical Machinery.—A new 
record was established in May last in the exportation of electrical 
machinery from this country, the returns just issued showing a total 
of £72,758, the largest sum which bas been attained in any one 
month, ana contrasting with £33,061 in April last, and £41,729 in 
May a year ago. During the fret five months of the year tbe agyre- 
gate shipments attained a value of £274,483, as against £170 886 in 
the corresponding period of 1901. | 


LIGHTING AND POWER NOTES. 


Alloa.—For some time past negotiations have been going 
on between the T.C. and the British Electric Plant Oo., with tke 
object of the former obtaining more favourable terms for the town’s 
electric supply, or, alteraatively, with a view to the company under- 
taking the distribution of energy; an amicable arrangement has 
not been come to, and the Council has resolved to discontinue t 
arc lamp: in the streets aud revert to incand t la ups. j 
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Barnsley.— The report on the past year's working of the 
electricity undertaking shows а gross profit of £5,950, and a net 
surples of £1,857. 


Continental Notes.— ITALY.—A company is being 
formed in Alessandria to establish a power station in the town. 
The water power of the Deferrari Canal is to be utilised, and it is 
estimated that about 1,000 K. P. will be available. 

Guamany.—The erection of a municipal electricity works at 
Offenburg has just been decided upon. 


Coventry.—With a view to minimising complaints as 
to inferior light caused by worn-ont lamps, the E.L. Committee 
proposes to undertake the maintenance and renewal of lamps at the 
following rate of charges:—25 lamps and under, 2s. 6d. per 
quarter; over 25 and under 50, 48, 6d.; over 50 and under 75, 
6s. 6d. ; over 75 and under 100, 8s. 6d. ; over 100, 8s. per 100. 


Dundee.—From Mr. H. Richardson, Dundee, we have 
received the following in regard to the past year's working of the 
Corporation undertaking :—On the year's working there has been an 
increase on the output of unite of over 250,000, yet the coal bill was 
£1,441 under the estimate for the year, and £505 less than it was 
last year although a quarter of a million more units were generated. 
The generating account for this year is under the cost of the 
previous year; £2,671 has been placed to the machinery repairs 
acconnt, to wipe off a large part of the cost of the big repairs and 
alterations which have taken place in the works, On the whole 
year's working there is a surplus of £469 to be carried to next year's 
revenue, after wiping off £4,171 of the cost of relaying mains and 
Teeders and the alterations to the generating plant. Mr. Richardson 
is to be congratulated upon having attained so creditable a result. 

The Gas and Finance Committees have resolved to 
recommend that the price of energy to ordinary consumers, 
other than for motive power, should be as follows :—For any amount 
up to 20 units per quarter, бв. 8d. ; and for each unit above 20 unite, 
4d., and that all above 10,000 units per annum be supplied at 3d. 
per unit, with a discount of 5 per cent. for payment within 28 days. 
Public electric lamps will be charged at the rate of £15 each рег 
annum for the whole night, and £7 10s. for part of the night. The price 
of electrical energy for motive power will be from a maximum of 24d. 
per unit; and for heating, &c., at 2d. per unit (each consumer to 
use or pay for energy up to a minimum of 6s. 8d. per quarter) if 
taken through a separate meter, but if not taken through a separate 
meter, at the ordinary rate of 4d. per unit. The rate for the supply 


and distribution of energy for tramways was fixed at 14d. per unit. 


Glasgow.—The Corporation Electricity Committee has 
purchased a site in Stirling Road, on which it intends erecting a new 
sub-station. 


Goole.— The T.C. has decided to put down an electric 
power station, and has appointed Mr. Walter Emmott, of Halifax, 
as ita consulting engineer for the scheme. 


Hereford.—A flat rate of 44d. per unit, for lighting has 
been adopted by the T.C., with a aiscount of 5 per cent. for prompt 
payment. This will do away with the maximum demand system. 


Hindley.—The B. of T. has extended the E.L. order 
until the end of tho present year. 


II ford.— The Woodford U.D.C. has asked the T.C. 
under what terms and at what cost energy could be supplied to it in 
bulk. The electrical engineer has been instructed to submit a 
report on the matter. 


Ince.—The U.D.C. has applied to the B. of T. fora 
further extension of time for carrying out the E.L. order. 


India.—CarcurrA.— The number of units delivered to 
consumers by the Oalcutta Electric Supply Corporation, during 
the four weeks ended May 26th, was 369,487, as compared with 
304,350 in the corresponding period of 1903. 


King’s Lynn.—The revenue of the E.L. department 
for the past year amounted to £5,910, and the expenditure, includ- 
ing interest and sinking fund, to £5,543, showing a profit for the 
year of £367. 


Kirkealdy.— The annual report of the burgh electrical 
engineer ов the E.L. scheme, shows a net deficiency of £404, 
after paying interest and sinking fund charges on the year's 
working; to this must be added a debit balance last year of £49. 
It is proposed to lay before the committee a suggestion to have 
au electrical exhibition to advertise the undertaking. 


Leeds.—Last month witnessed the largest monthly 
increase in lamps and motors yet recorded by the Corporation, $.e., 


. 10,955, equivalent 8-с.р. lamps, and 254 н.р. of motors. A large 


number of additional lighting connections were also made. 


Liverpool.—At the meeting of the Liverpool Select Vestry 
on Tuesday last, the question of the provision of an electric gene- 
rating station was debated at some length. 'The L.G.B. hag pro- 
visionally authorised the erection of such a station on the Brownlow 
Hill site, at a maximum cost of £10,000. The recommendation of 
the Buildings Committee to entrust the preparation of plans and 
specifications for the generating station to a firm of engineers was 
carried. 

London.—M Auvi.gnoxg.— The В.С. has passed accounts 
for pay ment in respect to the electricity undertaking, amounting to 
£20,847. It has also been advised that Mr. Wright could not accep: 


the position of a director of the Reason Manufacturing Co. whilst 


. holding his appointment as consulting engineer to the Council. 


Mr. Wright haa since abandoned his idea of becoming a director to 
the company ; he still remains a shareholder and acts as technical 
adviser to the company, which he may do without infringing the 
Act. The examination of the accounte of capital expenditure by 
the company for January and February last, show that there isa 
balance due tothe company on account of the former month for 
£397, and £2,500 for the latter. The L.G.B. has informed the 
Council that a housing scheme is not necessary in respect of work- 
men's dwellings acquired, or to be acquired, under the Bt. Maryle- 
bone E.L. Act, 1904. 

BzRMONDSEY.—At the meeting of the B.C. on Tuesday evening, 
discussion was resumed on the annual financial statement in connec- 
tion with the E.L. undertaking. From the statement it appears 
that the total amount of loans obtained up to March 31%, 1905, is 
£98 030, of which £487 has been repaid. The total expenditure on 
capital account is £106,793, the balance overdrafts in anticipation 
of loans being £7,651. The revenue account shows the expenditure 
on the generation of electricity to be £4,032; distribution, £4,497 ; 
public lamps, £1,230; management expenses and law charges, 
£1,135, the total being £7,711. The income is £12,016, leaving 
£4,271 to ba carried to net revenue account, and £33 to be set aside 
for bad debts. Interest on mortgage debts, £2,801; instalments of 
principal, £363 ; and payment to reserve fund, £499, absorb £3,663 
of the balance, and £1,000 is added to the reserve fund. The 
general balance-sheet shows the gross liabilities to be £111,266, 
including overdrafts on capital and revertue account of £9,358. The 
electricity generated from March 31st, 1904, to March 81%, 1905, 
was 1,039,503 В. of Т. units, 282,185 units being supplied to public 
lamps, and 649,914 to private consumers. It was urged that the 
£1,000 should be placed to dopreciation instead of reserve, but the 
town clerk stated that they had no power to establish such a fund. 
It was also agreed to give the late borough electrical engineer a 
testimonial. | 

The promoters of the Administrative County Bill have endea- 
voured to negotiate with the Council with a view to the withdrawal 
of its opposition, bat have not succeeded in this. 

A deputation consisting of representatives of the L.0.C., the City 
Corporation, the Metropolitan B. Os. and various local authorities of 
districts outside the area, are to wait upon the President of the 
B. of T. in opposition to the Administrative County of London 
and District Power Bill and the Metropolitan Electric Supply 
(Various Powers) Bill. 

The B. of T. has notified the Council that it has given approval 
to an additional system for the supply of energy by the London 
Electric Supply Corporation. А reply to the Board protests 
against the granting of the approval. | 

Sr. PANCBAS.—The В.О. bas decided to apply for space to the 
value of £100 at the Electrical Exhibition at Olympia. 

Crry.— Whilst newspaper work was in full swing last Sunday 
night, a failure of the olectric light supply took place in Fleet Street 
and the neighbourhood. It was caused through a breakdown at the 
Bankside works of the City of London E. L. Oo., which, however, 
was not of a very serious nature. 

Новквкү.—ТҺе Borough Council has jutt completed a year's 
work of laying mains and connections iteelf, and in comparison 
with work done by a contractor, it has resulted in a saving to the 
Council of 3s. 10d. per yard, the cost now being 7s. 10d., compared 
with 11s. 8d. 

SHOREDITOH.—In view of the improved position of the E.L. 
department during the past year the Oommittes has decided to adopt 
а revised scale of charges for energy. The changes decided upon (sub- 
ject to the usual sanction) are as follows:—(1) Maximum demand 
system— present charge 5d. per unit consumed during the first two 


. hours per day, and 2d. afterwards; new charge, 5d. per unit con- 


sumed during the first hour and a half each day, and 2d. per unit 
afterwards. To come into force September quarter next. (2) Fiat 
rate—present charge, 5d. per unit; new charge, 4d. per unit; 
theatres and music halle, 3jd. per unit; any consumer 
using not less than 75,000 units per annum for lighting pur- 
poses, 3d. per unit. To come into force December quarter 
next. (3) Basement rate — present charge, 4d. ; new charge, 33d. ; 
to come into force December quarter next. (4) Rate of charge for 
lighting to those who use more than 50,000 units per annum for 
power—present charge, 344. flat rate; new charge, 16s. per quarter 
per H.P. of maximum demand, and id. per unit for all electricity 
consumed; maximum charge, 2d. per unit. Under this system it 
will be necessary to fix a demand indicator at each consumer’s 
premises, and a rent for the same shall be charged equal to 2s. per 
quarter. To come into force September quarter next. Public 
lighting rate for street lamps—present charge, 24d. per unit; new 
charge, 21d. per unit, to come into force December quarter next. 


Manchester.— Several explosions caused by the fusing of 
an electric cable occurred one evening last week in Peter Street. 
Fragments of broken flags were hurled 20 ft. into the sir, and a 
large volume of flame issued from a rent in the pavement. A Оот- 
poration workman, who was in an adjoining manhole, received a 
rather severe shock. 


Mangsfield.—The T.C. announces that the price of energy 
bas been reduced ito 7d. and 1d. per unit for lighting, and to 4a. 
and 14. for power. 


Ormskirk.—The E.L. installation laid down at th 
Workhouse was formally inaugurated on June 15th. | 


Southampton.—aAn electrical exhibition is to be held by 
the Corporation, and £100 has been votad to defray expenses. 


1018 


THE ELECTRICAL REVIEW. 


[Vol 56, No. 1,439, Јони 23, 1905. 


South Africa.—BzrRLEHEM.— It is anticipated that a 


supply of electrical energy for lighting the town will be available 
at the end of the present month. 

VRYHEID.—The Local Board is p 
the lighting of the town by electricity, and invites proposals. 

KLEBESDORP.—The E. L. scheme drawn up by Mr. Thos. Dagnall 
has been sent to the Lieut.-Governor for approval. 

The RAND.—The Rand Central Electric Co. during the past year 
had its plant fully loaded up, the load recorded being 2,460 kw. The 
number of Kw.-hours generated amounted to 10 million, as com- 
pared with 8 million in 1903. The profit, after allowing £16,670 
for depreciation, amounted to £31,780, enabling the debit balance in 
1903, resulting from the war, to be wiped out and a dividend of 
5 per cent. declared. А new 400-xw. turbo-generator is being 
installed. 

RuHOoDESIA.—Aoccording to a Саро contemporary, a commission is 
engaged in studying various points in connection with long-dis- 
tance transmission of electrical energy from the Victoria Falls. 

DonBBAE.—The T.C. has resolved that furthur reductions in the 
price of energy be allowed to motive power users, viz., after 5,000 
units the price is to be 1łd., and after 10,000 unite, 1d. А 10 per 
cent. discount is to be allowed on lighting accounts paid within 
seven days. | 


Southend-on-Sea.— The Т.О. has decided to give con- 
sumers of electricity the option of a flat rate of 44d. per unit. 


Stirling.—In his annual report to the Town Council, Mr. 
A. C. Hanson, the burgh electrical engineer, states that the number 
of units generated during the year ended May 15th last was 
260,755, as compared with 228,790 for the previous year, and 2,514 
equivalent 8-o.P. lamps were connected. The maximum 
demand was 201 Kw., as against 176 Kw. in the previous year. The 
average prioe obtained for private supply was 4'18d. per unit, as 
compared with 4:42d. in 1904. Interest and sinking fund charges 
amounted to £2,128; the revenue was £4,137, compared with 
43, 649 last year; and the expenditure amounted to £2,261. А 
sum of £178 has had to be transferred from the capital to the revenue 
account, on the instructions of the Secretary for Bootland, being 


part of the cost of securing the prov. order, and & sum of £306 is 
required from the rates. | 


Thirsk.—The Northern Oounties Electricity Supply 
Oo., having obtained the contract for the lighting of the town for 
three years, has decided to introduce the penny-in-the-slot system, 
in conjunction with offers of free wiring, and, to further encourage 
development, a reduction of id. per unit will, it is expected, be 
made. Owing to the contract the company has just secured also to 
light Thirsk Junction, N. N. R., by electricity, it has been decided to 


ое steam plant for the present oil engine set at its electricity 
works. 


Tredegar.—At a meeting of the U. D. O. on June 14th 
a letter was received from the Tredegar Iron and Coal Oo. offering 
to supply energy in bulk, conveyed to a sub-station 13 miles from 
the generating station, at the following rates:—Up to 50,000. units, 
3d. per unit; 50,000 to 70,000 units, 24d. per unit; 175,000 to 
100,000 units, 2d. per unit. It was intimated tbat the charges 
would be lower if the energy was taken direct from the generating 
station. The terms are to be considered by a committee. 


Truro. — Mr. R. James, of the firm of Messrs. 
Medburst & Lloyd, London, and Mr. J. А, Parves, of Exeter, have 
informed the Т.О. that the water-power available would be of no 
service for an electricity woike. The committee formed to con- 
sider an Ю.Г. scheme has recommended that the Council should 
apply for a provisional order, which shonld be carried out by a 


company. The matter is to be considered at the July meeting of 
the Council. 


Warrington.—A L. G. B. inquiry was held recently into 


the Corporation’s application for a loan of £4,150 for E.L. purposes. 
There was no opposition. 


Welshpool. At the meeting of the T.C. on June 15th 
the question of adopting an E.L. scheme was debated. It was 
stated that a resident had offered turbines by the river at a low 
rent on a long lease, which would enable energy to be produced from 
water power at 1d. per unit, while the town refuse was sufficient to 
justify the provision of a destructor, which would give power for 
lighting 1,500 8-0.р. lamps. It was decided to convene a special 
meeting to fully consider the matter. 


TRAMWAY AND RAILWAY NOTES. 


Continental Notes.—Avsrria.—The municipal autho- - 


rities of Agram are about to invite tenders for the construction and 
working of an electric tramway in the town. 

SPAIN.—AÀ company has been formed in Brussels with the title 
La Société des Tramways Electriques de Murcie, and with a capital 
of £120,000 to acquire the horse tramways in the town of Murcia, 
and to convert the same into electric lines. 


Glasgow.—The new extension of the Corporation 
Tramways from Pollockshaws East to Giffnock, a distance of about 
two miles, was formally opened on Saturday last. 


repared to grant a concéssion for 


Huddersfield.—A representative of the Compensation 
and Guarantee Fund has met the Tramways Committee in regard 
to the large number of accidente which have occurred recently, and 
it has been decided that all drivers who lose control of their 
cars be dismissed, if it is afterwards found that the brakes were 
in good working order. 


Leeds.—At a meeting of the Corporation Tramways 
Oommittee on Monday, it was reported that the system of electric 
tramcars between Leeds and Wakefield, via Rothwell, was proving 
80 successful that a quicker service will shortly be needed. 


Light Railways.—The B. of T. has recently confirmed 
the following order made by the Light Railway Commissioners :— 
North Wales Narrow Gauge Railways (Light Railway) Order, 1905, 
authorising the working and maintenanoe of the Мое] Tryfan under- 
taking of the North Wales Narrow Gauge Railways Co. as a 
light railway, and other matters. 


Liverpool-Southport Electric Railway.— Just when 
the midday traffic on the Liverpool-Sonthport electric line was at 
its height on Monday last, an engine left the metalą near Band- 
bills, The traffic on the main line immediately came to a standstill. 
An electric express train from Southport, which was crowded, 


became bloeked, and other trains engaged in this service had also 


tostop. The Southport express remained stationary for some time. 
The obstruction was cleared away later in the day. It is note- 
worthy that notwithstanding accidents on this line and the line 
further north, passengers are loath to use the bridges that have been 
specially erected by the L. & Y. Railway Co. at Formby and 
Freshfield, preferring to use the level crossing, although there was 
a great outory that bridges should be built. 

Owing to the rainfall on the 17th inst. the insulators on the 
Merton Bridge, Bootle, section of the Liverpool, Crosby and South- 
port electric line of the L. & Y. Railway, failed temporarily abont 
10.45 a.m. The result was a short circuit, a slight fire and a dis- 
location of traffic for about half an hour. One Southport to Liver- 
pool train was dispatched by steam vid Burscough Junction and 
Ormskirk, and preparations were made to send another by this 
alternative route, the passengers being diverted at Birkdale and 
gent back to Southport, bat so rapid was the work of repair that on 
reaching Southport the diverted passengers were asked to resumo 
the direct route. 

An inquiry was held at Ormskirk on Friday last respecting the 
death of Jane Hayward from injuries received on October 20th last 
through stepping from an electric train on the L. & Y. Railway 
while in motion. The jury returned a verdict of “ Accidental 
death,” and recommended that the railway company should devise 
some method by which, in the interests of inexperienced travellers, 
they would have better control of the doors of the carriages. 


London.—THE New TunEs.—It is reported in the daily 
Press that for the purpose of distinguishing the underground 
stations from one another on the new lines of the Underground 
Electric Bailways, the colour system, first used on the New York 
Subway, will be adopted. According to this, each station will have 
& coloured dado running from end to end of the platform, the 
colours being so chosen that no two stations are alike. 

MmTROPOLITAN BairnLwaY.—The capabilities of the electric 
service of the Metropolitan Railway were demonstrated on the 
occasion of the recent test match, when an enormous trafüc of 
visitors going from Baker Street to 86. John's Wood Road (for 
Lord's) had to be dealt with. A special service of electric trains 
was put on between these two stations, and the facilities for 
handling, without shunting, conferred by the motor-coach system, 


. were strongly in evidence. 


Orry.—The special committee of the 9 to which the 
consideration of the question of widening Blackfriars Bridge was 
referred came to a decision in fzvour of the proposal, leaving the 
details as to tho cost and method of widening and the conditions 
under which tramways should be admitted into the Ойу for 
further discussion. | 


Manchester.—During a thunderstorm which passed over 
the Manchester district on Monday, an electric tramcar going along 
Oldham Road, Waterloo, near Ashton, was struck by lightning and 
set on fire. The passengers alighted in some alarm, and bucketa of 
water were brought from houses near and the flames extinguished. 
The car was unable to proceed on its journey, and had to be taken 
back to the depét at Denton for repairs. | 


Neweastle.— The annual statement of the Corporation 


. Tramways Committee shows that the mileage for the year was 


4,326,152, against 4,059,907 last year; total receipts, £197,849, 
against £185,027; expenses £127,018, against £121,557; profit 
balance this year £70,830 against £63,469; amount applied to 
interest and redemption £63,661, against £51,534, leaving £6,293 
net profit for appropriation compared with slightly over £3,000 
on the previous 12 months. 


Poole.—The purchase of the Poole tramways by the 
Poole and Branksome authorities, and of the Christchurch tramway 
wers by the Bournemouth Corporatien, was completed on Thursday 
week by the payment of the sum of £117,850, the aggregate 
purchase money payable. At 12 o'clock the same night, the com- 
pany handed over possession of the undertaking. 


Southport.—The annual report of Mr. T. J. Kendrew, 
tramways manager, shows a profit this year of £15, which reduces 
the tramways accumulated deficit to £1,508. The capital account 
stands at £118,500, requiring £3,866 for interest and £3,269 for 
sinking fund. The revenue per car-mile was 9:894. 

(Continued on page 1024.) 
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THE CLYDE. VALLEY ELECTRICAL POWER SCHEME. 


Tue ‘Clyde Valley Electrical Power Co., whose Voker power 
station was opened on Wednesday, was incorporated in 1901 
as the result of loca] enterprise. The company has obtained 
‘powers over an area extending along the Olyde Valley from 
Craigendoran and Port Glasgow in the west, to Lanark and 
Shotts in the east; | "T" 

this area includes some 
750 square miles of 
the most important 
manufacturing and 
coal-prodacing dis- 
tricta in Scotland. 

Incidentally the 
company has taken 
over the provisional 
order which was 
granted to the Burgh  : 
of Olydebank in 1901, . 
which enables the com- 
‘pany to supply elec- : 
tricity for both power 
and lighting in that. 
town, for which pur- 
pose special plant has 
been installed. 

The City of Glasgow, and the Burghs of Govan, Partick, 
‘Port Glasgow, Paisley and Hamilton, althongh actually 
situated in the above area, are not included in the company’s 
schedule, unless any of them should elect to take a supply. 
Under its Act of Parliament the company was empowered 
to construct generating stations at Yoker and Motherwell, 
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Fia. 9.—Vizw of тнв HR Room; Yorrr POWER Station. 


5 and 15 miles, respectively, out of Glasgow, and in 
September, 1902, в contract was entered into with the 


British Westinghouse Electric and Manufacturing Co., Ltd., 


for the erection and equipment of these two stations and the 
Various sub-stations that are dotted over the-area. 
The Yoker generating gtation is situated on the banks of 


the Olyde, where an unfailing supply of water for condensing 
purposes is available; the Motherwell station is situated 
above the level of the River Clyde, and depends for its water 
supply for condensing purposes, on electric pumps working 
against a head of 140 ft. 


Юа. 1.—Wz8TINGHOUSE-PABsONS 2,000-kw. 3-PHASE TURBO-QENRBATOR. 


The offices which occupy part of the south-end of the 
engine room, are placed adjacent to the switchboard galleries, 
accommodation being provided for the station superintendent, 
storekeepers and timekeepers, The offices are divided off 
from the switch galleries by iron doors, aud everything is of 
a thoroughly fireproof construction, special attention having 

been paid to this im- 

portant matter. | 

The boiler house, 
fig. 5, is 186 ft. long 
and 50 ft. wide; it 
contains at present 
four double drum, 

Babcock: & Wilcox, 

water-tube boilers, each 

having. a heating 

‘surface of 4,400 aq. 

ft. and fitted with 

superheaters . capable 

of imparting 150° F. 

of superheat; the 

steam pressure being 
175 lb. per sq. in. The 
boilers are connected 
to a main flue. passing 

‚ along the back, and a 
Green economiser in 

| | two sections of 432 
tubes, is installed in the latter, the usual by-pass flue being 


la 


provided. JU i у e I 


- 5 n 


The chimney, which is built on the Alphons Oustodis 
system, is 225 ft. high above the foundations, with 
internal diameters at the top and bottom of 11 and 14 ft. 


respectively. : 11 
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It is provided with a firebrick lining up to a height of 
85 ft. above the top of the foundations ; the latter are some 
22 ft. in depth. 


It will be noted 
that the boiler house 
will eventually be 
double-ended, with 
a chimney and bank 
of economisers at 
either end. 


Each of the 
boilers is fitted 
with a Roney 


mechanical stoker, 
adapted for burn- 
ing efficiently a 
cheap class of coal ; 
these are driven 
through special 
worm gearing by 
two 5-H.P. West- 
inghouse stan- 
dard engines, 
running at 400 
r. p. m., and situated in the 
house. 

The coaling arrangements of the 
power station are most complete. Coal 
is brought in wagons to the company’s 
private siding, where it is dumped into 
the crusher pit, passing through a 
crusher and screen, operated by a 
10-z.P. shunt-wound motor, running at 
650 r.p.m, It is there picked up by a 
bucket conveyor, illustrated in fig. 4, 
which was supplied by Messrs. Graham 
Morton & Co., and is carried to the 
storage bunkers over the boiler house. 
The conveyor, which is driven by a 
15-H.P, shunt-wound motor, is also used 
for carrying the ashes away from the 
boiler house. | 

From the bunkers the coal is fed 
through X shoots to the  stokers, 
being automatically -weighed in 
transit, and the number of сїз, 
passed, recorded on an  iudicator. 


boiler 


To prevent the coal sticking in 

the shoots, а  motor-operated  agi- 

tator is installed, which keeps it constantly on the 
move, 


The engine room is built in two floors, the upper one 


Fic, 4.—Coat-ConvEyinG PLANT, OVER THES BUNKERS, 


containing the generating plant, and the lower, or basement, 
floor, containing most of the auxiliary machinery. 

The main condensers, which are of the Mirrlees-Watson 
vertical surface type, with 6,250 sq. ft, of cooling surface, 
are placed on the lower floor, their upper ends pro- 
jecting through the main floor a few feet. Each turbine 
exhausts directly into its own condenser, and each condenser 
is provided with a steam-driven two-stage dry-air pump, 
also situated in the basement, as shown in fig. 9. Ап 
alternative atmospheric exhaust is also provided. 

The circulating water for the condensers is drawn from 
the Clyde, from which it runs by gravity intoa large circular 
well, 18 ft. in diameter, and with a depth of 9 ft. below 
water level. Two 30-in. pipes connect the well with the 
river, and the water for the condensers is drawn out through. 
a 36-in. cast-iron pipe, by means of a steam-driven centri- 
fugal pump placed in the basement. This water is discharged 
through a 36-in. pipe into a tank, on the bank of the 
river. 

The condensed water is pumped into the hotwell, also in the 
basement, by a centrifugal pump driven by a 6-H.P. vertical- 
shaft shunt-wound motor, running at 625 npm. The 
suctions of the two feed pumps, shown in fig. 3, draw 
from the hotwell, for feeding through the economisers to the 
boilers. The feed pumps are of Messrs. J, P. Hall and 
Sons’ tandem compound, double-acting type, each capable 
of delivering 9,600 gallons per hour, against the boiler 
pressure of 175 lb. per sq. in. 

The make-up water is taken from the city mains, 
but a standby suction from the river is provided for 
use in case of 
emergency. | 

The exciter sets 
are provided with a 
separate surface 
condenser of the 
Worthington Pump 
Со.'в make, with: a 
cooling surface of 
600 sq. ft. 

In addition to 
the above auxiliary 
plant, there is in- 
stalled a feed-water 
heater supplied by 
Messrs. Joseph 
Wright & Co., 
having а heating 
surfaceof 700 sq. ft. 

The upper floor 
of the engine room 
is 252 ft, long and 


TI 
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Fig. 5.— Vnw IN THE Borer House. 


48 ft. 6 in. wide; the switchboard galleries and offices being 
situated at one end. Е | 8 
The generating plant at present installed, consists of, two 


E ew AS ы чт = лт 


Rr o, IN 8. A т ШГ ш 


Vol. 86. No. 1,489, Jona 38,1905] THE ELECTRICAL REVIEW. 1021 


Westinghouse-Parsons steam turbine sets, views of which 3,500 kw., which will eventually make the total capacity of 
are shown in figs. 1 and 2. Each set is rated at 2,000 the station 9,500 Kw. 

Two exciter sets are provided, situated at the south end 

of the engine room ; they are each capable of furnishing the 
exciting current for both the main generating units at 
present installed. They consist of Westinghouse 11 in. x 
19 in. х 11 in. vertical compound engines, running at 
290 r.p.m., and coupled direct to 75-Kw. 125-volt, com- 
pound-wound generators, and are shown in fig. 12. 
In addition to their usual function, these exciters supply 
energy for operating the motors of the coal and ash con- 
veyor, crushers, agitators, economisers, pumps, travelling 
crane, &c., and also for the electrically-operated main and 
other switches. 

The engine room is spanned by a travelling crane, supplied 
by Messrs. G. and A. Musker & Oo.; it is of 30 tons 
capacity, of the three-motor type, the latter being Westing- 
house series-wound motors of the following sizes and 
Fig, 6.—MoToR-GENEBATOR"|PLANT {FOR SUPPLYING CLYDEBANK speeds:—Lifting, 25 H.P., 460 r.p.m. Longitudinal 

Anga. travel, 10 H.P., 650 r.p.m. Transverse travel, 4 M. P., 
KW., with an overload capacity up to 3,000 KW.; the speed 935 r.p.m. 
being 1,500 r.p.m. The turbines are of the latest donble- The whole of the switchgear is contained in the three 


Fic 7.—MOTOR-OPERATED RHEOSTATS FOR TURBO-GENEBATORS. Fig. 8.—GENEBAL VIEW OF YOKER POWER STATION. 


flow pattern, steam entering at the centre and exhausting galleries at the south end of the engine room. The ground 
at both ends, and each contains some 20,000 blades. floor and the first gallery are devoted to the oil switches 

In construction the turbines resemble 
the larger units, described in connec- 
tion with the Lots Road power station, 
in our issue of June 9th. 

Each turbine is coupled to a West- 
inghouse 2,000 KW., 11,000-volt, three- 
phase, 25-cycle generator of the rotating 
field type, also described and illustrated 
in the above article; energy at the above 
pressure is transmitted to the various 
gub-stations for three-phase distribation. 

The starting, stopping and speed 
variation of the generators are controlled 
from the switchboard by electrical means, 
energy for this purpose being taken 
from the exciters. 

The oiling of the turbines is carried 
out on a system similar to that adopted 
at the Lot’s Road station. A large tank 
in the basement of the engine room 
receives the oil overflowing from the 
bearings; it then passes through coolers, 
and is raised by a special oil pump to a 
tank in the roof of the boiler house, 
from which it falls some 50 ft. by 
gravity back to the bearings. Oil- 
pressure gauges are provided on the 


latter in order to indicate at a glance how Fia. 9.—Аїв Pump AND CONDENSING PLANT IN BASEMENT. 
the apparatus is working. | | | | 
The engine room, as at present constructed, will accom- for controlling the generators and outgoing feeders; the 


modate one more 2,000-Kw. set, and a fourth unit of second gallery contains the main bus-bars, in brick 


LI 
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compartments and the, main controlling board, as well wood thoroughly soaked in carbolineum. . The tower it 
as the resistances, &o. Following the latest practice, capable of cooling 220,000 gallons of water per hour, ‘from 
‘the control board, which we illustrate in fig. 13, consists of 7 | 


t Fia., 10.— SECTION THROUGH 8сотѕтоох SUB-STATION, 


а small desk directly facing the various instruments, such as 

ammeters, voltmeters, power factor indicators, relays, &c. 
All the main switches and smaller gear are electrically- 

operated from this desk by the exciter current as before 


mentioned, the speed of the turbo-generators and their Fd. 11.—Bus-Bar CUBICLES AnD MOTOR-GENERATOR SWITCHGEAR. 


starting and stopping being also controlled from here. 

The Yoker and 
Motherwell power 
Stations are of the 
game size and almost 
identical in  ar- 
rangement; the 
foregoing  descrip- 
tion therefore ap- 
plies generally to 
both, with the 
following excep. 
tions :— 

The Motherwell 
station is not во 
favourably situated 
as that of Yoker, in 
regard to condens- 
ing water, being 
some distance 
above the level 
of the river, and 
hence a cooling 
tower of Messrs. 
Balcke & Co.’s 
make has been 


120? F. to 80? F. 
when the tempera- 
ture of the air is 
70° F. or less; and 
the amount evapo- 
rated under ordin- 
ary conditions of 
atmospheric tem- 
perature does not 
exceed 24 рег cent, 
of the water circu- 
lated, 

The condensing 
plant also differs 
from that adopted 
at Yoker, a baro- 
metric jet condenser 
being installed. 
This is capable of 
giving a vacuum 
of 27:5 in. when 
dealing continu- 
ously with 80,000 
lb. of exhaust 
steam per hour, 


provided for cool- Fic 12.—Vrew or WESTINGHOUSE Exciter SETS. if supplied ‘with 
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Fd. 13.— Vigw or THE CONTROL Волвр AND EmGtNE Room, 


348,000 gallons of 
cireulating water per hour at a tempera- 
ture of 80? F. 

In connection with .the condenser, 
there are installed at Motherwell, two 
Alberger-Corliss two-stage dry vacuum 
pumps, one of which is capable of dealing 
satisfactorily, with the air in the con- 
denser, when опе turbine only is in 
operation. 

The steam and exhaust valves are of 
the Corliss type, and are desigaed so as 
to permit of a high speed in; cases of 
emergency, without noise or jar. 

The distribution from  Yoker is 
effected by six feeders, all of which 
are protected where they enter the 
basement .by .Westinghouse lightning 
arresters. 

The cables for supplying power to any 
part of the district between Clydebank 
and Scotstoun, as well as to Temple, are 
practically finished ; they are all laid in 
duplicate, so as to ensure continuity in 
supply, 

As previously stated the Clyde Valley 
Electrical Power Оо, is authorised to 
supply in the adjacent burgh of Clydebank, 


ing the circulating water. It is of the natural draught and for this purpose special plant hag been installed at the 
enclosed type, 73 ft. high, and is constructed entirely of Yoker station, consisting of two 150-KW. motor«generator 
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sets, shown in fig. 6, each coupled 


to a small starting motor. 
consiste of an 11,000-volt three-phase 
motor coupled to a generator supplying 
three-phase current, at 50 periods and 


3,000 volts. 


The motor-generators are situated 
in the first switch gallery of the 
Yoker power station, and the switch- 

(fig. 11) controlling the distribu- 
tion to the Clydebank area is placed on 


the top gallery. 
Both 


the high and low tension cables 
for the latter district were supplied and 
laid by the Henley’s Telegraph Works 
Co., and the British Insulated and Helsby 
Cables, Ltd., have been entrusted with 
the extra  high-tension cable work 


Each set 


74. 7 | 
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DIAGRAM OF CABLE ROUTES, FIRST INSTALLAMON. 


Cable Routes shown thus 
Sub-Stations „ „ 0 


BLANTYAE 


LAS? i. got 


Ето. 14. 


throughout the entire area. 


The number of 
sub-stations at 
present installed in 


the layont of the 


scheme, is 10 for 
the Motherwell dis- 
trict and two for 
Yoker, the two 
districts being 
disconnected in the 
first instance. 

Fig. 10 is a sec- 
tion of the Scote- 
toun sub · station, 
showing the ar- 
rangement of the 
Westinghouse 
transformers there 
installed, and of 
the remaining illus- 
trations, fig. 14, 
shows the gene- 
rating and sub- 
stations and con- 
necting cable 
routes; while figs. 
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Fig. 15.—SEOTIO NAL ELEVATION OF THE YOEER POWER STATION. 
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15 and 16 are res- 
pectively a cross- 
section and plan of 
the Yoker Power 
Station, of which a 
general view is 
given in fig. 8. 
The general ar- 
rangement of the 
entire plant was de- 
signed by Messrs. 
Strain & Robert- 
son, consulting engi- 
neers, of Glasgow. 
Mr. Н. A. Barnett, 
resident engineer to 
the Clyde Valley 
Co., has had the 
supervision of the 
erection and instal- 
lation of both power 
stations and of 
the distribution 
system since the 
commencement of 
the work. 
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TRAMWAY AND RAILWAY NOTES. 


(Concluded from page 1018.) 


Kirkealdy.—The results of the past year's working 
show a net deficit of £1,575 after paying interest, sinking fund, 
and depreciation charges. A credit balance of £50 133. 2d. was 
carried forward from last year. The trafü» receipts increased 
from £9935 to £11,753, an increase of 18 per cent. The total 
number of passengers carricd showed an increase of 21 per cent. 
To meet the deficiency the electrical engineer has proposed a re- 
adjastment of fares. 


Walsall.—The Corporation has arrived at an important 
decision with regard to through communication between that town 
and Willenhall. The lines belonging to the Corporation at present 
come to ап end a few hundred yards from the lines of the British 
Electric Traction Co.; at an early date the lines will be joined 


together and the cars will run through from one town to the 
other. 


TELEGRAPH AND TELEPHONE NOTES. 


An Unusual Incident of Cable Work.— Writing in 
the Scientific American, Major Edgar Russell says that the sub- 
marine cable between Valdez, on Prince William Sound, Alaska, 
and Sitka, Alaska, was suddenly interrupted on November 6th, 
1904. The cable had been laid aboot a month before by the cable- 
ship Burnside, operating under direction of officers of the United 
States Signal Corps, and had been in perfect working order up to 
the time of its interruption. Tests from the Sitka office located the 
trouble about 10 miles out from Sitka. The cable-ship proceeded 
to Sitka to make repairs on Jauuary 24tb, 1905. While heaving in 
the cable toward the fault, the dynamometer tegan to show con- 
siderable etrain. At firet it was thought the cable was caught 
under a rock, and the ship was accordingly mar œuvred to loosen it. 
Heaving in was slowly continued, when the carcass of a whale 
appeared, with a loop of the cable fastened around the lower jaw. 
The loop was twisted as well, thus securely holding the whale. The 
carcass was badly decayed, and the stench made the task of loosen- 
ing the cable from the jaw most trying. During its struggles the huge 
animal bad badly twisted and torn the cable in its vicinity, making 
several breaks in tbe conductor, thus interrupting communication. 
The steel armour wires, with the exception of three, were broken at 
the twist of the loop, and had the cable not possessed great tensile 
strength (20,000 Ib.), it would undoubtedly have been broken. A 
splice was coon made, and communication between Valdez and 
Bitka restored. One theory as to this peculiar accident is that the 
whale, in feeding along tbe bottom, was swimming slowly with jaws 
open. The cable being suspended on irregularities of the bottom, 
it came across the whale’s open mouth, and the animal in its 
endeavour to disengage iteelf threw a loop in tbe cable. The whale 
was about 50 ft. long. The depth at the place where it was found 
is 65 fathome. One other case of interruption of a cable by a whale 
ison record. This occurred in the Red Bea many years ago, and 
waa caused by a loop of the cable being caught around the whale's 
tail. 


Australian Telephones. — Australian mail advices 
received in London on Monday, report that the Federal Postmaster- 
General has decided to signaliee his term of office by connecting 
Melbourne and Sydney by telephone. The first estimate was made 
between two and three years аро, and amounted to £50,000, bat Mr. 
Sydney Smith (the Postmaster-General) says that this may be 
reduced. The Post master-General bas caused inquiries to be made 
as to whether the continual increase in the number of telephones 
permanently injures the telegraph revenue; he bas found that 
though a decline in the telegraph appears when the telephone is 
first open ed, the decline only lasts for a short time. 


„Canadian Telephone Inquiry.—On May Loch Mr. 
Herbert Laws Webb was heard before the Special Committee on 
Telephones. 

Mr. Lafleur, representing the Bell Co, ssid that Mr. Webb had 
been brought from London at the expense of the Committee. The 
witness said that be was a consulting engineer of London, England, 
in addition to being a telephone expert, and bad studied not only 
the telephone systems of Great Britain, but also those of Continental 
Europe. 

In regard to Mr. Dsgger's report on European telephone systems, 
Mr. Webb said that it contained many inaccuracies and was not up 
to date. There were only six municipal telephone systems in Great 
Britain, notwithstanding the efforts of the past few years. In regard 
to Glasgow, the cost of the exchange bad been twice what had been 
anticipated. The result of the municipal telephone systems in 
Britain was to add 10,000 telephones, at a cost of £500,000. In 
Glasgow there was no interchange between the municipal and 
National, and therefore the cost was more expensive than if there 
were but one system throughout. A great deal of tbe evidence 
given by Mr. Webb was to contradict statements made by previous 
witnesses. Reverting to the Glasgow system, he said that the 
municipal system was somewhat obsolete. If taken over it would 
have to be reconstructed, and £350,000 would have to be wiped out 


because of obsolete plant. The reason why the National bad a 
larger business in Glasgow, despite the higher price, was because of 
the superior service given. 

The Canadian system was much superior to the European. 
There was not so much delay in using the long-distance telephone 
in Canada. 

Mr. Webb said tbat Government ownership was a blight on the 
telephone system in Britain. It prevented its development. 

On the following day Mr. Webb detailed the rates charged for 
telephones in Continental countries. In Copenhagen, the business 
rate was $32.40, residence $27. The rate in Paris was $80 for either 
business or residence service, and the subscriber bad to pay the cost 
of connection with the cable. The flat rate in Germany used to be 
$30, but a change had been made recently. Іа the larger cities the 
rate was $45. On long-distance calls on the Continent there was a 
system of urgent calle,” which gave the applicant first position on 
theline. For this service the cbarge was triple that charged for 
the ordinary service. . ка 

In reply to Bir William Mulock, Mr. Webb said he did not 
object to the municipal telephone in principle, but in the practical 
way, as evidenced by Glasgow and Tunbridge Welle. He did not 
think that public opinion in Great Britain was against municipal 
telephones, but the general publio did not care one way or the 
other. Practical telephone men, however, objected owing to the 
many errors that bad been made in municipal telephony. He 
thought the failure of the Glasgow system was owing to that cor- 


. poration putting in a very antiquated system, which had been 


abandoned by Philadelpbis and St. Louis 10 years ago. 

Mr. Webb did not think there was a popular demacd in London 
for Government control of telephones. It was merely a question of 
the Government, having a mouopoly of the postal and telégraph 
business, wishing to add the telephone. 

According to tbe Montreal Gazette, the  cross-examination 
of Mr. H. L. Webb was concluded before the Telephone 
Committee on June let. He was questioned by Mr. Chrysler, 
K.C. The witness declared that in towns of similar size in 
England and America there was far greater use made of 
the telephone system in the latter than in the former 
country. 

Regarding the long-distance Government-owned lines in Great 
Britain, Mr. Webb declared that the service was very unsatisfactory. 
The Government proposed to nationalise all the telephone lines in 
England in 1911. 

In answer to Mr. Lafleur, K.O., Mr. Webb again explained the 
situation in Glaszow. Не flatly contradicted the statement of 
Councillor Willock regarding the predominance of municipal tele- 
pbones. He said the latest figures in Glasgow showed Municipal, 
12.364 ; National Co., 21,412. 

Replying to Mr. Lewis, M.P., Mr. Webb declared that tbe tele- 
phone systems of Europe were far behind those of the United 
States in point of efficiency. The fundamental reason for this was 


Government monopoly in Europe generally. For instance, no one 


can go into the telephone business in Eogland without the licence 
of the Postmaster-General, who charges 10 per cent. on the gross 
receipts. The result is with a limited licence there is no deve- 
lopment. 

Mr. Boyce, M.P., asked the opinion of the witness as to the 


. advisability of the Government of Oanada acquiring the long-dis- 


tance telephone lines. 
Mr. Webb answered that the question was difficult to answer, 


. because, as a rule, Government rates were not made with regard to 


commercial considerations. In bis opinion there was very little 
relation between Government rates and the cost of furnishing the 
pervice. The general tendency of Government and municipal 
management was to resist improvement. Comparing Government 
ownership with private ownership, he declared that there was a 
lack of efficiency and economy in the former. A Government 
employé was not as efficient as a company employé. 

Mr. F. A. Pickernell, of Newton, Mass., assistant to the president 
of the American Telephone and Telegraph Co., the largest tele- 
phone company in the world, eaid that in 1900 this company 
absorbed the American Bell Co., and now operated in the whole of 
the United States. Replying to Mr. Oasgrain, K.O., the witress 
testified that in a small town, say of 5,000 people, with a modern 
equipment, the installation would not cost more than $3 00 or $10.00 
for each lina. In а city like Montreal, where the multiplicity of 
wires was 80 great, the cost would be from &18 09 to $20.00 for each 
line. 

He declared that if the automatic system were a success the 
American Telegraph and Telephone Co. woold be only too glad to 
adopt it. To secure the proper working of two separate systems 
there must be absolute uniformity and standardisation. 

‘Replying to Mr. Zimmerman, witness detailed the telephone 
conditions existing in the United States— notably in tbe West. 
He said the reason of the great development of telephoning in 
Ohio, Indiana and Illinois was thet manufacturing establishments 
started up in the expectation of selling instruments, plante, ёс, to 
competing companies in cities. This did not turn out to pe the 
case, The manufacturers, therefore, sent their agents among the 


. farmers and sold telephone setsto them. To replace the telephone 


plant, which the farmers in the three States named had put io, 
would cost $50,000,090. 

Replying to Mr. Casgrain, witness said a well organised telephone 
company would require to keep 30 to 35 per cent. of new plant on 
hand all the time. The policy of the company was to encourage 
the connection of farmers’ phones with its switchboards. 


French Cable Policy.—The Berlin Tageblatt recently 
published an article which, while dealing with French cable palicy, 
seeks to sow disc.rd between France snd England in regard to 
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alleged grievances as to the treatment of French telegrams by the 
British Government and the companies when handed for trans- 
miseion over English cables, from the time of the Tonquin expedi- 
tion in 1885 down to more recent years, and also to the treatment 
meted ou“ to telegrams in general on the outbreak of the war in 
South Africa. About halfway through the long article the atten- 
tion of the reader is directed towards the efforts of the French 
Government to establish a system of national cables, and to the 
recent completion of the cable between Brest and Dakar. At pre- 
sent, the article proceeds to say, the French Government is making 
preparations for the laying of two new cables—one between 
Madagascar and the Island of Réunion, and the other befween 
Baicon in Cochin China and Pontianak, the capital of Dutch 
Borneo. On the completion of the German-Dutch cable, which has 
already been laid between Guam, in the Marianne Islanda, Yap, in 
the Caroline group of islands, and Menado, іп Celebes, France will 
be able to extend her non-British cable connection with the 
Philippines aa far as Celebes, A connection ia here provided with 
the exiating Dutch cable network in the Sunda Archipelago, and 
thus France will soon be able to communicate with Borneo by 
means of American and German and Dutch lines, the American- 
Pacific cable touching at Guam. On this basis it will be possible 
for France, on the laying of the Saigon-Pontianak cable, which is 
impending, to have with her large colonial kingdom in Asia, а new 
cable connection independentof Britishtelegraph lines. A new French 
scheme relates to the establishment of a cable through the Indian 
Ocean, whereby Madagascar or Réunion would be directly or 
indirectly brought into communication with Cochin China. A land 
line across the Sahara is also proposed so аз to connect Algeria with 
the Soudan, together with a trane-African line from east to west 
through the Congo 8tate and German East Africa, which would free 
France entirely from all tbe British cables. The Berlin news- 
paper concludes by stating that the French cable system is making 
progress, and that in 5 or 10 years it will have wholly shaken off 
the British cable voke." 


Iceland.—aA correspondent of the Daile Telegraph states 
that the Marconi Telegram Co. intends to establish a station at 
Reykjavik at the end of this month for the reception of wireless 
messages dispatched from the northern coast of Scotland. Hitherto 
Iceland has been without telegraphic commurication. The Great 
Northern Telegraph Co. has already made a contract with the 
Government to lay a cable, which will be ready next summer. 
Signor Marconi, it now appears, will enter into competition with 
the submarine cable, and, it is expected, will endeavour to influence 
the Althing, or Icelandic Parliament, in favour of his system. 


Japan and Korea.—The Eastern Telegraph Co. has 
announced that on and after July 1st tbe tariff per word for tele- 
grams from Great Britain to Japan and Korea, forwarded “ vid 
Eastern,” will be reduced as follows:—Japan, 43. 10d.; Korea— 
Seoul, Fusan, and Chemulpo, 4s. 10d.; Korea—other stations, 5s. 2d. 


London and Rome Telephones.— According to a cor- 
respondent of the Daily Mail, telephone messager were exchanged for 
tbe first time on Saturday last between the post offices of London 
and Rome. 


Telegraphic Interruptions and Repairs :— 
Оллтив, IRTEBRUPTED. 


Trinidad-Demerars (No. 1) - - . Aug, 26, 1901 .. S 
Domuinica-Martuniqübe .. ee * ee oe May 7, 11 сә 
St. Lucia-Martinique .. ee ee sö oe May7, 1902 ‘ô 
Cayenne-Pinheiro "s ee ve „ Aug. 18, 1602 ., te 
Reissa-Issa (Yemen) Camaran oe S ee Oct, 22, 1902 „ is 
Tarifa-Tangier .. os a ee Jan. 1H, 1904. is 
Closed {Pore Anbur Ch Nagasaki - „1 „„ Feb. 9, 190  ,. oe 
Port Arthur-Chifa . "S M . Mar. 9, 19041 ne 
Jamaica-Colon өө ju .. Jan. 5, 1905 
pakar-Conakry .. as T - . May 11,1905. .. 
Paramaribo-CRyenne .. E ee . May 25, 1905 


LANDLINES, 


Puerto-Barrios .. T os ee ee 
Kertch-Soutehoum ee ee ee ee 


REPAIRED, 


ae July 28, 190 ee eo 
.. Sept. 27, 1904 eo 


Telephone Parchase.—At a conference in London of 
municipalities, it was resolved that as the agreement between the 
Post master-General and the National Telephone Co. faile to provide 
for a cheap aud efficient telephone service for the whole country, 
the conference, whilst expressing no opinion as to the principle of 
State control of the telephone system, desired to record its strong 
disapproval of the terms of the agreement. 


Wireless Telegraphy.—The Gesellschaft für Drahtlose 
Telegraphie (The Wireless Telegraph Co.), of Berlin, for whom the 
A. E. G. Electrical Co., of Bonth Africa, Ltv., act as agents here, bave 
just received an order from the United States Government for the 
erection of a large wireless telegraph station in New Orleane, the 
23 stations already erected by them along the coast having, we are 
informed, proved perfectly satisfacfory in working. The station 
for New Orleans will be ready for work at the end of June, and will 
extend over a distance of 373 miles. When it has worked satis- 
factorily for some time, it will be extended to Colon (a distance of 
&bout 1,245 miles). 

The Mexican Minister of War intends to estiblish a system of 
wireless telegraphy ia the Quintana Roo district. The preliminary 
operations iu connection with the installation of several Marconi 
stations on the Gulf Coast have already зеп commenced, 

The Financial News says that in the list of cases to come before 
the Courts duriag the present sitting, is a dispute between more 8 
aud the Marooni Iuternational Communications Co., Ltd. 


' CONTRACTS OPEN AND CLOSED 


OPEN. 


Aston Manor.—June 28rd. Electrical equipment of 
trolley tramways for tbe Corporation. See ''Official Notices " 
June 9th. 


Brighton.—July 3rd. Coal-handling equipment and a 
260-cell storage battery for ths Southwick power station. See two 
“ Official Notices“ to-day. 


Burton-npon-Trent.—July 7th. Overhead equipment 
of 1$ miles of tramways. See Official Notices " to-day. 


Folham.—July 12th. Extension of cables, feeders, &c. 
See ‘Official Notices” to-day. 


G.W. Railway.—June 28th. Pipe-work, pumps, feed- 
heaters, and other plant for Park Royal generating station. See 
“Official Notices Jane 9:h. 


Hamilton.—July 15th. Tbe Corporation invites offers 
for the construction and working of electric tramways. Bee 
“ Official Notices" to-day. 


Ilolland.—. June 24th. The authorities of the Walcheren 
Steam Tramway at Fluehirg are inviting tenders until the 24th 
inst. for the conversion of the Middelburg- en line 
into an electric tramway. 


Hornsey.—. July 3rd. Electric light installation at tke 
Council’s Crouch End School. See Official Notices to-day. 


Italy.— June 30th. The Prefectural authorities of 
Messina are inviting tenders until the 30th inst. for the concession 
for the electric lighting of the port of Messina during a period of 


nine years. 


Leigh.—July lest. One water-tube boiler. 


Notices " June 9th. 


London.—July 11th. Two low-tension feeder switch- 
к {от L. C. C. tramways sub-stationr. Bee Official Notices 
to-day. 

I.. C. C.— July 1Ith. Four sets of switchgear for tram- 


way sub- stations at Battersea, Clapham, Streatbam and Wands- 
worth. See Official Notices ” to-day. 


Melbourne.—July 14th. Arc lamps, poles, brackets, 
&c., for etreet lighting for the Council. Bee “ Official Notices ” 
May 12th. 


Metropolitan Asylums Board.— June 28th. Engineer- 
ing supplies and electrical acceesories. Вее Official Notices” 
June 16th. 


Newport (Mon.).—July 8th. Piping, cooling tower, and 
condenser, for the Electricity Committee.—See Official Notices” 
to-day. 

Rotherham.—June 26th. Cableand meters for one year 
for the electric light department. See Official Notices June 16th. 


Shorediteh.—July 18th. ‘Two 1, 500-K Ww. steam turbo- 
generators, condeneers, pumps, piping, “с. Вее Official Notices 
to-day. 

Spain.—July 3rd. The municipal authorities of Fregenal 
are inviting tenders until July 3rd for the concession for the electric 
lighting of the town duringa period of ten years. Particulars may 
be obtained from, and tenders are to be sent to, El Secretario del 
Ayuntamiento de Fregenal. 


See “ Official 


Spain —. July 5th. Themunicipal authorities of Mazarron 
are inviting tenders for the concession for the electric lighting of 
the town during a period of 30 years. Particulars may be obtained 
from, and tenders are to be sent to, E] Secretario del Ayuntamiento 
de Mazarrcn. 


Stepney.—. ) une 28th. Meters, demand indicators, and 
arc lamp carbone for electricity supply depsriment. See Official 
Notices” Jane 16th. 


Weymouth and Meleombe Regis.—Jaly 14th. Stores 
and coul for the electricity department. See two "Official Notices” 
to-day. 


OLOSED. 


Bristol.—The Docks Committee has accepted the tender 
of Messrs. Btothert & Pitt for the supply of electric cranes for the 
Canon's Marsh sheds. 


Durban.—The T.C. on May 23rd accepted the tender of 
the British Westingh303e Co., at £259 153., for high-tansion awitch- 
gear, and resolved tnat an indent ba forwarded to the BI. & H. 
Cables, Ltd., for 1 mile of 7/16 cable for arc lighting extensiona. 
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Cardiff.—The Asylum Committee has received the fol- 
lowing tenders for the E.L. installation at the new asylum at 
Whitchurch :— 


W. A. Baker & Co., Newport .. oe ЗЯ EN . £13,800 
W. C. Booth & Co., Stalybridge ee as T eo 10.254 
J. B. Saunders & Co., Cardit? .. T se те .. 9,716 
Price, Friend & Co, Cardiff  .. 9 $$ T ee 9,500 
Edward Armstrong, Cardif .. Vs 228 va . - 9,212 
Walsall Electrica! Co., Ltd. P e .. 9,130 
T. Bcott Anderson, Sheffield .. "ES Бә ee 8,500 
Боп Wales Installation Co., Pontypridd .. .. 8,229 
Buchapan & Со., Bristol ae . го oe ee 8,200 
Clements, Booker & Co., Westminster s ee “ee 8,178 
Н. A. Jackson, Blackburn И $^ EM s „ 8,150 
А. G. Arnold & Co., Newport .. M 0 255 ..  R,030 
G. H. Hadon & Sons, Trowbridge E s M ee 17,950 
M. Sharp, Devonport... a E x5 es ee 7,869 
Clay Bros. & Co., Cardiff.. ae ё - .. 7,850 
Lee & Warren, Kettcring sa sä we T ee 7,206 
D. Firth & Co.. Manchester  .. ET A ix ee 7,198 
Troup, Curtis & Co., Avonmouth Dock ai ee . 4,584 
The Committee will only consider tenders of £8,000 and down- 


wards. 


France.—The French Post and Telegraph authorities in 
Paris have just given out contracts as follows :—La Société Indus- 
trielle des Telephones, Paris, 25,000 metres of telephone cable (27 
pairs of conductors); Messrs. Aborlard & Co., Paris, 25,000 metres 
ditto; and M. Grammont, of Pont de Oheruy, 15,000 metres ditto. 


Glasgow.—The Tramways Committee has accepted the 
following offers :— | 
Gear and Pinion Wheel--The Reid Gear Со. 
Copper Bonds— United States Steel Products Export Со, 
Life Guards for New Cars—-Hudson & Bowring, Ltd. 
Radial Drilling Machine—Deinpster, Moore & Co., Ltd. 
Overhead Telephone Lines—The Corporation Telephone Department. 
The offer by Mr. James Hutcheson for the electric lighting of 
Parkhead District Library, amouuting to £290, has been accepted. 
Hammersmith.—The B. of G. has accepted the tender 
of Messrs, Fryer for the wiring of the buildings for the E.L. at 


£4,580, and for electrical machinery at £1,061. A full list of the 
tenders appeared in the ELECTBICAL Review for June 9th. 


Hastings.—The T.C. on Friday accepted the tender of 
the Electric Construction Co., for the supply of four 40-x w. trans- 
formers, at £69 each. l 

Johannesburg.—Messrs. Dick, Kerr & Co., Ltd., have 
recently received a contract from the Corporation for 30 miles of 
overhead tramways equipment. 

Radcliffe—The U.D.C. has accepted the tender of 
Messrs. Mather & Platt, Ltd., for a 250-kw. steam dynamo set (the 


engine to be of the two-crank compound type by Messrs. Browett, 
Lindley & Co., Ltd.), at £1,369. 


St. Pancras.—The B.C. has received the following 
tenders in connection with the electricity undertaking :— 


ANNUAL BUPPLY OF CARBONS, 


- 


Campagnie Francaise 25 <a $5 ee £385 5 8 
G. Braulik oe oe ee St ee oe oe 4€3 13 2 
Biemens Bros. & Co.. Ltd. ee ee ee 466 011 
De Grelle, Houdret & Со... $a as zs 471 19 1 
Sloan Electrical Co., Ltd. . (accepted) 476 19 0 
Mayer & Co. .. "s zs “ә ae »s 55 464 5 6 
D. McNaughton (Henrion carbons) x ее 494 17 4 
Brush Electrical Engineering Со., Ltd. T xi 500 9 6 
Crompton & Co., Ltd. oe. es 60 ee ee 492 18 8 
General Electric Co., Ltd. ds "x es ee 510 16 2 
Johnson & Phillips a ka "s Se г 505 5 4 
Electrical Co., Ltd. 9 5 Е $us "T 8 544 0 8 
British Thomson-Houston Co., Ltd. .. zs as 544 17 0 
Veritys, Ltd. sa 8 ae 88 5% djs 548 11 7 
International Electric Co. s Us s ae 585 14 6 
Henckel & Jordan EM ae ss a " 709 16 1 
Ramney & Rumney T ee s .. 1,629 13 9 
| CABLES. 
Western Electric Co., Ltd. M .. (accepted) £),266 14 
British Insulated nnd Helsby Cables, Ltd... .. 1,293 17 


siemens Bros. & Co., Ltd. wis a 55 ә 

Callender’s Cable and Construction Co., Ltd. .. 

W. F. Dennis & Co. xe is ыў -— 
Henley's Telegraph Works Co., Ltd... 

Electrical Co., Ltd. s Se 5 1,360 3 

The tender of Facer & Co., Ltd., for the supply of coal for 12 

months was accepted at prices ranging from 10s. 6d. to 19е. 11d. 

per ton delivered at the generating station. There were 21 tenders. 


Sunderland.—The Т.О. has accepted the tender of 
Messrs. R. Farrow & Со. for the supply, during the ensuing year, 
of asbestos goods to the Electricity Works. | 


оороо 


— СӘ 
Mis 


Bayliss Grip Fittings.—We have received, too late for 
insertion in our Correspondence columns, a letter from Messrs. 
Hooper & Ryland, solicitors, to the following effect :—'' The letter 
and advertisement from Messrs. Glynne, Jones & Oo., inserted in 
the electrical journals by a competitive concern те the Bayliss Grip 
Fittings, may bave created an erroneous idea among the trade that 
our clients are not now able to supply the Bayliss grip fittings. As 
representing the interests of our clients, we wish to remove this 
impression by stating that the manufacture and supply of the 
Bayliss grip fittings is in no way affected, and our clients will con- 
tinue to supply same аз! before, with the exception of describing 
them as ' Patent.“ 


FORTHOOMING EVENTS. 


Monday, June 26th.—Junior Institution of Engineers. 

Summer Meeting opens in London. 
; to-day. 

Tuesday, June 27th.—Annual Convention of the Municipal Electrica] Associa- 
tion opens at Edinburgh. The meetings ccntinue until the 
following Saturday :— Wednesday at Glasgow, "Thursday and Friday 
at Edinburgh, and Saturday at Aberdeen. A detailed programme 
of the papers and visits appeared on p. 947 of our June 9th issue. 

Annual Dinner of the Electrical Contractors’ Association (Inc.). King's 
Hall, Holborn Restaurant. Reception at 6 o'clock. Dinner at 6.80. 
Thursday, June 29th.—9 to 11.80 p.m. Institution of Electrical Engineers’ 
Conversazione at Natural History Museum, Cromwell Road, 8.W. 
At 2.30 p.m. Civil and Mechanical Engineers’ Society. Visit to Lot's 
Road Power Station. 3 
At B 30 p.m. University College, London, Union Society. Foundation 
Oration by Dr. A. B. W. Kennedy on The Academic Side of 
Technical Training.” 

Monday, July 8rd to ld4th inclusive.— Third International Electric Tramway 
and Rauway Exhibition at the Agricultural Hall, Islington, N. 

Tuesday, July 4th to 6th inclusive.—Municipal Tramways Association, Fourth 
Annual Conference at the Agricultura! Hall, Islington, N. 


©“ Coming.-ot-Age '' 
Bee our, * Notes" pages 
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Tun following orders are issued for next week :— 


Thursday, June 29th.—Recruits and non-efficients for Plymouth Camp parade 
at Paddington Station, G. W.R., at 10.20 a.m. 
Saturday, July Ist.— Effloients for Plymouth Camp parade at Paddington Sta- 


tion, G. W. R., at 10 20 a.m. 
W, Bunn, Captain, R.E. 
For O. C. D. E. R. D. (V.) 


PARLIAMENTARY. 


The Telephone Agreement. 
| Wednesday, June 21st. 


Mr. D. М. Sruvexson, deputy-Chairman of the Committee in 
charge of the Glasgow telephone service, was called. He said that 
he had been on the Committee since its formation in 1898. Ata 
meeting of the Corporations of Glasgow, Brighton, Hull, Portamouth, 
Swansea and Guernsey, beld last year, resolutions were passed in 
favour of the municipalities giving a “district” service of tele- 
phones, while the Government worked the trunk lines. The Glasgow 
Corporation obtained its licence on March lst, 1900, the licence 
being for an area of 143 sq. miles, with a population of about one 
million persons, The licence then granted extended until the end 
of 1913. Witness eaid that at the time the licence was granted, 
Mr. Hanbury appeared, by his speeches, to favour a municipal, as 
against a national, system of telephones. Во late as February 24th, ° 
1903, the Postmaster-General offered a licence to Southport, which 
was to terminate in 1927, but the licence was not accepted. The 
Bwansea licence was given on the terms of intercommunication 
with the National Telephone Co. The present agreement, he wished 
to point out, proposed to take over the National Telephone Co.'s 
underteking without providing for intercommunication with the 
existing municipal servicer. 

The CHAIBXMAN, to witness: Lon are here to urge that your licenoe 
should be extended after 1913 ? 

Witness: Not only that, we urge that licences to municipalities 
should be granted wherever they are asked for. 

WiTNRSS farther said that if the agreement were carried, and the 
Postmaster-General granted a licence to a municipality in any town 
for 25 years, he would be obliged also to extend the National 
Telephone Co.’s licence. The new policy of the Postmaster- 
General bad been a great surprise to them, because they thought 
there would be no difficulty in municipalities obtaining licences 
and working in conjunction with the Post Office. In the expecta- 
tion and hope of getting their licence extended, the Glasgow 
Corporation had taken houses, the leases of which would not 
terminate until 1927. In order to inaugurate the system, the 
Corporation borrowed at first £120,000, but now they had £350,000 
embarked: in the undertaking. Their charge for an unlimited 
service was £5 5в., as against £10, the charge made by the National 
Telephone Co. They had a second charge of £3 10s. per annum, 
and ld. per call, and further they had the party line system, and 
charged £4 4s.for each two subscribers. When they commenced 
their service in 1901 they had 1,450 instruments. On March 31st, 
1903, they had 9,122 stations at work, and on March 31st, 1904, 
they had 12,362 stations at work. The revenue for 1904 was 
49,639, and in that year, after paying for maintenance out of 
revenue, and providing also for interest and sinking fund, &c., they 
found that they had a balance of £3,650. The total number of 
exchange atations in Glasgow at the present time was 24,800, as 
against 6,590, the number five years ago. 

The СнлїӊмАн: Have not the National Telephone Oo. doubled 
the number of their stations in Glasgow in the last five years? 

WiTNESS: Yes, they have. 

The CHAIRMAN: Then what is the cause of this large increase ? 

Witness: It is due to the competition of the Corporation. The 
increase is out of all proportion to that in the non-competitive 
areas. 

The CHA max: You contend that the municipal competition has 
improved the service wherever it exists? | 


t 
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ож; Undoubtedly; there cannot be the slightest doubt 
about it. 

The ОнАївмАн: Do you contend that the municipal experience 
gained shows that it is not desirable that local telephone services 
should be conducted as a national monopoly ? 

WITNESS: Yes, it is not desirable; quite the reverse. 

The WirNESS then read a letter sent by tbe Postmaster-General 
to the Glasgow Corporation, dated March 28th last, in which it was 
suggested that the Corporation and tbe company should try to unify 
the system at Glasgow in view of the purchase by the Government, 
so that the duplication of plant, and the consequent waste of money, 
should be avoided. Tbe Corporation had not taken any action in 
regard to the letter, but they complained that tbe Postmaster- 
General "rather" threatened them. A good many people in 
Glasgow took a £5 5s. unlimited service, so that they might get a 
wider range than they used to get under the £10 unlimited servics 
of the company. Не believed that the policy of the Post Office, 
having а monopoly all over the country, would greatly retard the 
development of the telephone service. If the Post Office did get 
control, it would mean that that department would have the running 
of а million and a half of telephones, and he thought that as that 
would involve an enormous staff, it would be an unreasonably large 
` undertaking for one authority. 

Replying to Mr. Ногме, WiTNESS said that he was quite eatisfied 
that a municipal telephone service could be run at a profit. He 
thought that if the proposed policy were adopted and the Post Office 
got control of the telephones, it would mean that the profits would 
go rather to the relief of the Budget than to the development of 
local telephone services, which would be the case if the municipalities 
controlled the local servi-es and left the trunk lines only to the 
Post Office. 

Tne Committee adjourned. 


Administrative County of London and District 
Electric Power Bill. 


Sou 50 petitions bave been deposited in the Private Bill Office of 
the House of Commons against the above Bill. They include the 
London Oounty Council, a large number of Borough Councils and 
other municipal authorities, the gas companies of London and the 
following electric lighting and tramways companies :— Kensington 
and Knightsbridge Electric Lighting Oo., Notting Hill Electric 
Light Co., City of London Electric Light Co., London Electric 
Supply Corporation, Westminster Electric Supply Corporation, 
Chelsea Electricity Supply, St. James’ and Pall Mall Electric Light 
Co, Richmond Electric Light and Power Oo., Central Electric 
Supply Co., County of London Electric Supply Co., Charing Cross, 
Weet End and City Electricity Supply Co., South Metropolitan 
Electric Tramways and Lighting Co., Em pire Electric Light and 
Power Co, London United Tramways, Great Northern, Piccadilly 
and Brompton, Baker Street and Waterloo, and Charing Cross, 
Euston and Hampstead Railway Cos., and Metropolitan Electric 
Bupply Co. 


North Metropolitan Electric Power Sunply.—' The London County 
Council, the Wood Green U.D.C., Charing Cross, West End and 
City Electricity Supply Co. and the Walthamstow U.D.O. are 
petitioning against this Bill. 


NOTES. 


The Diversity Factor.—Elsewhere in this issue will be 
found an interesting article by Mr. A. M. Taylor, whose tireless 
efforts to solve the exceedingly puzsling problems with which the 
question of tarification is surrounded are worthy of all praise. We 
cordially sympathise with his endeavour to secure just treatment 
for all classes of consumer alike; Mr. Arthur Wright's system fairly 
attained this object in the days when the lighting road was almost 
the whole load, but the conditions have been radically changed by 
the development of the supply for motive power. 


A New Italian Single-Phase Railway.—We learn 
that the French Westinghouse Co. have recently secured the 
contract for the installation of the Westinghouse single-phase rail- 
way system on the Bergamo, Valle Brembana Railway, Italy. 
This is the second single-phase railway contract secured by the 
French Westinghouse Co. in that country, the first being the Rome- 
Civita-Castellana Railway. Complete detaile are not yet to band, 
bnt we are able to give the following particulars :—The length of 
the line is 30 kilometres, and it will be served by five 30-ton loco- 
motives each equipped with four @5-н.Р. Westinghouse single-phase 
motors, multiple unit control, and pneumatically-operated bow 
trolleys. The gauge of the track will be 1:44 m. The power 
station is to be situated about 1 km. out of Valls Brembana, and 
will be equipped with three single-phase 500-kw. Westinghouse 
alternators, running at a speed cf 500 r p.m. There are to be no 
transforming sub-stations, and the line wil] be fed at 6,000 volts 
direct from the power house. 


Municipal Tramways Association.—The fourth annual 
conference of this Association is to be held at the Royal Agricul- 
tural Hall, London, during the run of the Electric Tramways and 
Railway Exhibition. The meetings open on Tuesday morning, 
July 4th, with a reception by the L.O.O. Highways Committee, and 


at 11 a.m. the president, Mr. A. Baker, general manager, Birming- 
bam Corporation Tramways, will deliver his address, The following 
is a list of the arrangements made :—. 


Tuesday, July 4th. 


Paper on “ Charges for Supply from Combined Lighting and Trac- 
9975 oT by Mr. J. H. Rider (chief electrical engineer, 

‚©. 0 
Luncheon at 1 p. m., Conference resumes at 2.30. Smoking Concert 


at 8 p.m. 
Wednesday, July bth. 


At 10 a.m., Business Meeting. ; 

At 11 am., Paper by Mr. H. L. Blain, manager, West Ham Corpora- 
tion Tramways, on “ Rules and Regulations for Tramway 
Employés.” 

Paper by Mr. W. A. Luntley, manager, Wolverhampton Oorporation 
Tramways, on Motor-Omnibuses v. Electric Tramcars.” 

At 8 p.m., Reception and Conversazione. 


Thursday, July 6th. 
Excursion to Reading and Henley. 
Mr. J. M. McElroy, 55, Piccadilly, Manchester, is secretary of 
the Association. 


Durban Electricity Department.—aA brief reference to 
the annual banquet of this department has already appeared in our 
columns. Our Durban correspondent’s account has since come to 
hand. He says:—The third annual banquet of the borough 'elec- 
trical engineer's department took place on Friday, May 19th, in the 
Masonic Hall, at which 61 sat down, including the Mayor, Deputy- 
Mayor, Chairman of Electric Light Committee, tramway manager, 
and others. After the toast The King,” the Mayor gave the toast 
of.“ The Department,” and referred to the rapid advance made 
in the past few years. Looking ahead, his worship thought the 
overflow from the Oamperdown reservoir, some 50 miles off, might 
be used as a subsidiary power for supplying energy in the borough. 
Referring to the popularity of the use of electricity, he said that 
out of 6,000 buildings in the town, over 3,500 were taking current 
either for lighting or motor purposes, and he was pleased to say 
Durban was the best lighted town in South Africa. The Council 
aimed at making the electric light the peor man’s light as well, and 
had under consideration the adoption of slot meters, They had to 
congratulate themselves on the wonderfully cheap rate at which 
current was supplied to the tramways—i1jd. per unit. There 
was a total output for all purposes of over 5 million units per year. 
The borough electrical engineer, in responding, attributed the 
success of the department to the fact that all the members worked 
with one common aim, aud he thanked the Mayor for his kindly 
references. Mr. Taylor, assistant electrical engineer, proposed the 
"Chairman of the Electric Light Committee," to which Mr. 
Champion replied, and in the course of his remarks, he mentioned 
that the profits of the Department for the past year amounted to 
£11,000, and that 300 additional street lamps had been added, and 
but few of the old paraffin lamps were left. The price for current 
was the cheapest in South Africs, and with the new scale of dis- 
counts it averaged but 7d. per unit. Mr. Poole gave Oar Guests,” 
to which the Depu'y-Mayor replied. Subsequently a smoking 
concert followed, the various items being rendered by members of 
the staff. The Committee for the arrangements were Mr. F. Poole, 
7 sec, and Messrr. Woods, Smith, Hawkeswortb, Busch and 

ylor. 


A Hooligan in the West End.—On Sunday last, near 
midnight, the laudable restraint which has hitherto characterised 
the controverey between the motor-'bus and the electric tramcar tem- 
porarily broke down, and an unseemly fracas took place between 
representatives of the rival factions in Shepherd's Bush Road. The 
acccunts of the occurrence which have come to hand differ in 
material respects. According to one narrative, the omnious, on ita 
way to Oxford Circue, was struck in the middle by the tramcar, 
and suffered considerable damage, while 10 persons were injured ; . 
another statement is to the effect that on turning a corner the 
omnibus collided violently with the tramccr, the centre of which 
was smashed, while rll the windows of the bus were broken, and 
13 passengers were injured. 

It had been patent for some time that serious trouble was brew- 
ing between the mobus and the tramcar, and much ill-feeling had 
been manifested on both sides; it is greatly to be regretted, how- 
ever, that they should have come to blows. We fear that the 
mobus, the Stormy Petrol” of the highway, is to blame for the 
commencement of hostilities, this view being supported by the 
Standard, while the other version is that of the Daily Mail ; and it 
is to be hoped that for the security of the tramcar, which is com- 


. pelled by the lines laid down for ite guidance to travel in the ways 


of rectitude and discipline, its unprincipled assailant may for 
the future be put under proper contro 


Municipal Trading in Fittings.—The Times says 
that a remarkable boycott bas been organised by a section of the 
Birmingham gasfitters as a protest against corporation trading. 
For 20 years tbe gas department has supplied tho fittings, and it is 
alleged that they undersell private traders. This is denied by Sir 
Hallewell Rogers, chairman of the Gas Committee, who further 
says that the department was taken over when the gas undertaking 
was acquired. The gasfitters, however, declare that the operations 
of the department have been so qois Aer gp ge tbat private trade 
in gas fittings has been practically ed, and a compact has been 
entered into to boycott tradesmen who obtain fittings from the 
Corporation. Ina circular, the chief organiser of the movement 
claims that he and his friends have been able to boycott 29 


tradesmen. 
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lated that after paying interest on debenture stock, allowing 
for debenture stock sinking fund, depreciation, and paying 
8 per oent. on the ordi shares, there will still remain 
a margin of £5,464 to meet directors’ fees, reserve fund, 
and provide for farther dividend on the ordinary shares. 
The only alteration in the directorate, as compared with the 
revious prospectus, is the substitution of the name of Mr. J. D. 
nner, who, as our readers well know, has done great things 
during the last year or two as chairman of the British Aluminium 
Co., Ltd., for that of Mr. Henry J. Wagg. Messrs. J. Macgregor 
and F. 8. Paterson, who have both been in the service of J. & P. 
for many years, will act as joint managing directors for five years. 
Mr. Claude Jobnson bas been sole proprietor of the business since 
the death of Mr. 8. E. Phillips in 1893, but he has not taken a very 
active part in the management since 1900. The business is now 
formed into & company in order to enable him to retire, but he 
will, as indicated above, hold a large number of shares. We note 


that the conditions in the trade are now improving, and that the 


outlook for the future is encouraging. We bope that under the 
new oonditions and with reviving trade this old-established 
concern will return to the almost phenomenal profits of a few 
years ago, but in the natural order of things it can hardly be ex- 
pected that the main source of profit in the past will not, one of 
these days, be seriously diminished. 


The Electric Supply Co., of Victoria.—This company has been 
before the public this week—the list was to close yesterday, Thurs- 
day—with an issue of £160,000 5 per cent. first mortgage debenture 
stock. It owns lighting, power and traction concessions for Ballarat 
and Bendigo. The whole of the issued capital of the company, 
namely, £250,000 in preference and ordinary shares, are held by the 


British Insulated and Helsby Cables, Ltd., of Prescot, and all the 


directors of this company, save Mr. Faithfull Begg, are directors 
- of that company also. The present issue is to meet further capital 
expenditure, pay off the overdraft at the bank, and go towards 
Patisfying the balance of the indebtedness to the B.I. and Н. Oo. 
It is expected that the 900-Kw. power station and tramways of 
Ballarat will be in operation by July, 1905. At Bendigo the com- 
pany bas been supplying since 1903, and some 103 miles of single 
track are equipped. . : 

The Oriental Telephone and Electric Co., Lid.—This company has 
this week been offering an issue of £100,000 4 per cent. redeemable 
debenture stock at 92 per cent., for purposes already mentioned in 
these columns, The list was to close yesterday, 2200 inst. 


London United Tramways Co.—The directors have been offering 
£300,000 4 per cent. first mortgage debenture stock (forming part 
of the authorised issue of the debenture stock), at the price of 
£98 per cent., to existing stockholders and shareholders of the com- 
pany only. 


Electricity. Supply Co. for Spain. 


TaB directors’ report for 1904 says that, including the interest on 
investments and deposits and other receipts, the gross revenue for 
the year amounted to £32,359. After deducting debenture interest, 
interest on loans, income-tax and all other charges, amounting to 
£17,525, there remains a net sum of £14,835. Of this, £13,337 hes 
ben applied to the redemption of debentures, leaving £1,498, 
which, with £5,043 brought forward from last year, makes a balance 
on the profit and loss account of £6,541, which the directors propose 
to carry forward. | 

The appropriation of £13,837 out of the year's pronus to the redemption of 
debentures is in accordance with the policy previously approved by the share- 
holders of devoting the money, which wouid otherwise be available for divi- 
dends, to paying off the debenture debt of the company. At the same time, 
this is unavoidable, as, owing to the war, the state of the money market renders 
it inadvisable to make an issue of consolidated debentures. The liabilities in 
Spain have been reduced during the year by about £4,600, snd are now. 
reduced to practically the amount represented by the unissued preference 
shares. The sum of £76) 12s. 6d. has been charged to revenue in respect of 
the settlement of Government and municipal claims for arrears of taxes for the 
years 1892 to 1900. Debentures amounting to £18,400 have been paid off during 
the year. This includes £800 first mortgage debentures purchased: by the com- 
pany and held as an investment, butin view of a recent legal decision that а 
company cannot acquire its own debentures without extinguishing the security, 
they have been written cff this year in the books of the company. The amount 
of the debentures to be redeemed during 1905 is £14,100. 


Stock Exchange Notices.— Applications have been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to: 

American Telephone and Telegraph Co.—&25,000,000 4 рет cent. collateral 
trust bonds of 21,000 each, Nos. 53,001 to 78,000; Calcutta T ways Co., shares 
of £5 each (issued in 1905). А 

The Committee have ordered the undermentioned securities to 
be quoted in the Official List :— 

County of London Electric Supply Co., Ltd.—4250,000 43 per cent. second 
debenture stock, in lieu of the provisional certificates now quoted, ther with 
a further issue of £150,000 44 per cent. second debenture stock. ellington 


City of) Electric Light and Power Co., Ltd.—£75,000 6 per cent. registered first 
Gebentures of £50 each, Nos. 1 to 1,600. 


City of London Electric Lighting Co.—The directors 
bave declared the following dividends on the preference and ordi- 
nary shares on account of the distribution for the year 1905 :— 
6s. per share on the preference shares, and 5s. per share on the 
ordinary shares, subject to the deduction of income-tax, and payable 
on and after July 15th. 


United River Plate Telephone Co.— The directors. 
bave resolved to recommend the payment of a final dividend of 5 
per cent. on the ordinary sbares, making 8 per cent. for the year. 
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STOCKS AND SHARES. 


Wednesday Evening, 
Fonmon politics, in the shape of the Moroccan question, have 
obtruded their influence into markets once more, and the uncer. 
tainty which seems to surround the Frsnoo-German problem is an 
added restraint to Stock Exchange business. Investment has not 
by ahy means come to a standstill ; the fact is witnessed by the fair | 
sprinkling of advances in the quotations of electrical securities, but 
it fails to expand freely, and the proximity of the end of the ft 
six months of 1905 is one reason why the public prefer to keep !| 
their bank balances unspent for at least a little longer. a 

Some curiosity is felt as to whether the new service of L. C. C. 
steamboats will affect, in a financial fashion, any of the existing 
methods of ‘communication. At present, none of the stocks and 
shares in companies likely to be more or less influenced by the service 
have moved in price; District Railway stock remains at 374, 
ani Metropolitan Consolidated owes ite fall of 4 to 93 to pessimistic 
anticipations of the next dividends. The London United Trauiways 
Oo. is no doubt thankful that the boats are not allowed to run to 
Kew, while the trams on the other side of London Bridge, which 
are pretty sure to feel the competition, have no interest for any 
body of shareholders. ' l 

London United Tramway Preference are 10}, and the Debenture ` 
stock 1014. There is a slight fall in Oaloutta Trams to 85% and | 
Cape Electrics are easier at 18. The Argentine Tramway group ' 
has in no way suffered from the severe floods in the country that | 
have played havoc with business in several towns some distance | 
away from the visitation. Bath Electric Tramways 4} per cent. 
Debenture is creeping up, and ths present price of 102 may easily 
be advanced. The Preferred Ordinary shares stand at +3, and the 
5 pericent. Preference about 1. British Westinghouse Preference 
have rallied to 2§, after falling to 23. Oorrespondenta in the 
‘United States prophesy that the giant Pennsylvania Railroad will 
shortly follow the example of the New York Central in substituting 
electricity for steam over part of its system. 

New issues are hastening to get pleced before the summer 
holidays fairly start, and the Oriental Telephone Oo. has been 
offering its 4 per cent. Debenture stock at 92, the price mentioned 
in this column last week. Then there is the Electric Supply Oo., of 
Victoria, offering £160,000 5 per cent. first mortgage Debentura 
stock at par. Johnson & Phillips, Ltd., invite applications for 
£116,667 Debenture stock and £116,667 Ordinary shares. Probably, 
the underwriters in each case will feel no surprise if they have a 
certain proportion of the stocks left upon their hands. All the 
issued share capital of tho Electric Bupply of Viotoria Co. is held 


dy the British Insulated and Helsby Cables, Ltd. The shares 


of the latter concern continue at 52 for both Ordinary and 
Preference, but the Debenture stock has improved a point to 1044. 

Two or three other Debentures are also rather better, Callender's 
4% per cent. stock at 107 has recovered part of the interest just 
deducted, and Edison & Swan Second Debenture spurted to 913, a 
few buyers having appeared in a very nominal market. Electric 
Construction Debenture weakened 1 per cent. to 964, and the shares 
are decidedly flat at 3. Telegraph Constructions fell a pound to 33. 
India-Rubber shares at 16, ex dividend, are really 2 harder, which 
fraction represents the drop in Brush Preference to 25s. 

In the Telegraph section, West India and Panama Preferences 
have begun to get over their acute weakness, and are both 10s. to 
the good. The movement is a natural reaction after the slump. 
Western Telegraph shares are { up, and so are Eastern Extensions 
at 143, and Direct Spanish at 9. The market all round is a firm 
one, and even the lower-priced shares are included in the rising 
tone. West Coast of America improved to 10s. Anglo-American 
Deferred 10s., dropped to 15%, the bull acoount being a drag upon 
the price, but Globe Telegraph Ordinary followed the general 


` sentiment of the market, advancing to 10$, although the Preference 


are j easier at 148. Submarine Cables Trast rose 2 upon the rapid 
rise in American Railroad shares. 


The Telephone division is characterised by little except steadi- 
ness. National Telephone First Preference put on 10s. at 183, and 
the wary holder might consider the advisability of selling bis 
shares at anything like this figure. United River Plate Telephones 
have risen $ to 7}, and Chili Telephones stay at 63. Telephone of 
Egypt 34 per cent. Debenture is 1034. 

lway descriptions have few alterations to show. Great 
Northern, Piccadilly and Brompton certificates are 4 better at 
503, while the Charing Orcas and Euston scrip keeps at the round 
50 that is paid up in both instances. The former is pretty sure to 
become thé more popular stock of the two: its Ordinary shares, of 
£10 each fully paid, are abont 9. 

Movements in the Electricity Supply division are without signifi- 
cance. The quotations for Charing Oross and Westminster 


Ordinary have been narrowed 10s., to 75 and 122 ively. 
County Preference added z, at 129, and a quiet demand for the 
amongst several of the deben- 


rior-charge stocks has left small rises 
fare imnoa | 
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TELEGRAPH AND TELEPHONE COMPANIES. 


G { 


Business done 


| Stock Closing Closing 
Present | or Dividends for the last | : week ended 
Issue. ; NAME. Share. three years. MM чеш J ane alt, 


— . 
1904. Highest Lowest. 


[4 


` 84800 | African Direct Telegraph, 4 % Debs. "M M 100 4% | 4% | 4% | 100 —103 100 —108 F 
25,000 | Amazon Telegraph Co.’ k^ Tl Nos. 1 to 25,000 sv. ue x. 210 Nil Nil Nil 21— 22 21— 23 i 2H 
119,700! Do. do. 59% Debs, Nos. 1 to 1,250 Red. ..  ..  ..| 100 Nil Nil | Nil 85 —' 85 — 90 87 87 
768,580 | Anglo-American Telegraph . và es ae " .. | Stock | 60/6 61s. 2 $ 59 — 61 59 — 61 - e 
3,118,210 | Do. do. Wo. 86% Pref. f. Stock | 6% | 6% 1 106 106 —106 106 1004 
8,118,210 | Do. do. do. Deferred о... Stock 1/- 9, il 165— 1 15 — 15i 15$ z 
1509 0905 Chii Telephone, Nos. 1 to 44, % 0 ũ .. .. .. .. .. .. in ce 14 855 Aic 
А mmerci аре oe es + 15 bed 7 
2,982,866% Do. do. Sterling 500 year 4 4 * D Deb. Stock Red. .. Stock | 4% | 4 4 9T4— “| 97%— 984 | 98) 
16,000 | Cuba Telegraph .. { .. ..] 10 658 | 10 5 8 — 8 — * "s 
о Ро. 10% Pref. .. .. .. .. .. .. 10 10 14 10 16 — 17 16 — 17 ; 
12,931 | Direct Spanish Telegraph, Ord. ку ‚бы о, ды 5 4 
6,000` Do do 1 10 Cum. Pref... x vu m 5 10 10 10 9 — 
90,000 Do. do. 44% Debs. „ Cea te YOO 44 4h 102 —104 102 —104 108 
aoe Direot United States Cable 20 3 1, к 101 = ue i ni 11 1$ 
irect West India Cable, Deb., within f Nos. 1tol 200, Red. 100 = = 
4,000,000 | Eastern Telegraph, Ord. ax Reg. Р Stock | 7 7 A 141 —144 141 —144 142 142 
2,000,000 Do. 34 % Pref. Stock en 6 100 83 3h 2 m = 
1,836,814 Do. Mort. Deb. Stock Red. v. s. Stock | 4 4 4 107 —109 107 —100 1 
800,008 | Eastern Extension, Айанын, and China Telegraph ..  ..| 10 7 7 1 1 14} 14 — 144 14 14 
602,400 Do. 4 % Deb. Btock.. Stock | 4 4 4 106 —107 106 —107 1 x 
300,000 | Eastern & South African Tele., 4% Mt. Db., Nos. 1 to 8,000, red. 1909 | 100 4 4 4 100 —102 100 —102 : 
200,000 ро. de. 4% Reg. Mort. Debs. (Mauritius Sub. )1to 8,000| 25 1 Ф 4 4 100 —102 100 —102 | 85 
180,887 | Globe Telegraph and Trust .. ШР 10 |#3161°| 54 е 101— 104xd 103 10% |. ni 
180,887 Do. do. 6% Prein. ..| 10 | 6% | 6 6 148— 14rd 14 ы sat H 
150,000 , Great Northern Telegraph, of Copenhagen 10 124% | 15 24 96 844 — 34 e 

50,600 | Halifax and Bermudas Cable, 44 % 1st Mort. рен, „within Nos. | 100 44% 4495 44% 101 —103 101 —109 

17,000 | Indo-European Telegraph is = a ix m 25 10% 110% |13% 49 — 51 49 — 51 50} 

79,680 | Monte Video Telephone Co., Ltd. Ога, C.. 1 8% | 3 5 p i- of T 
1,983,883 | National Telephone, Pref. Stock m T 5 vd - МЕ 100 6 96 6 6 1114—112 1114-11 111 1114 
1,966,687 Do. do. Def. Stock . V^ dw. Cwac Xem ы Е 44% | 5% | 5 102 - 104 102 — 104 103 102 

15,000 Do. do. 6 % Cum. 1st Prein... 10 6% | 6% | 6 124— 1 13 — M 

15,000 Do. do. 6% Cum. 2nd Pref.. e... 10 6 2 6 6 114— 12 114— 12 
· 950,000 Do. do. 5 & Non-cum. 8rd Pref., 1 to 250,000 ees 5 6 5 5 5 61i 5g 
2,000,000 Do. do. 3 Deb. Stock Red. .. s. | Btock 4200 34 8k 1 102 1 1 
1,689,593 Do. do. Deb. Stock Red. . . | 10 | 4 4 4 103—105 108 — 106 105 1034 

179,813 | Oriental Telephone Elec. Nos. 1 to 171,504, fully paid TE 1 |6 64% | 64 ф— 13 13— M 15 

50,000 Do. do. do. 69% Cum. Pref. '. "EE 1 6 6 6 l9,— 12а Age 118 

100,000 | Pacific and European Tel., 4 % uar Debs., 1 to 1; 000 es <. | 100 4 4 4 & — —102 
11,889. Reuters s хы 8 5 6 5 8 7à— 8 
Submarine Cables Trust ; A ae vs Ра Р .. | Cert. | 6 6 6 & 128—196 145 —128 1278 
58,000 | United River Plate Telephone н 5 7 8 8 6—7 7 7 a 
40,000 Do. do. 5 Cum. Pref., Nos. 1 to 40,000 y 5 b 5 5 — 5. — 
179.947 Do. do. ..| Stock 5 5 5 108 —110 108 — 11 
16,6091 | West African Telegraph, Bises 2 . «| 10 2 4 4 8 — 8 — 0 84 
90,008 | West Coast of America, 1 to 80,000 and 63,001 to 58,008 24 Ni N il à— ob! в es. 
150,000 | West Coast of America, 4% Debs., Lto tol, 1,500 guar. by Braz. Sub. Tel. 100 4 4 4 100 —102 100 —102 i 
207,980 Western Telegrap h, Ltd... Nos. 1 to 207 EM 10 1 1 1 134— 14 133— 141 142, | 183 - 
75,000 Debs. rl gee Series, 1906 " ..  ..| 100 5 5 5 101 —103 101 —108 x 
663,880 Do: Deb. Stock 9 9 . we | 100 4 4 4 108 —105 103 —105 1043 
88,821 | West India and а Panama: те graph... .. | 10 Nil Nil Ni à— 
84,568 Do. Cum. 1st Pref. 0 1| 10 T% Ф 6 1— 7 7— 8 
4,669 Do до: do: 6 Cum. 2nd Pref. E T 10 Ni i — 5 — 6 
80,000 ро до. до. 5% Debs. Nos. 1 to 1,800 .. | 10 | 5% | 6% | 5% | 104 —106 104 —106 
i | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | 

40,000 | British Aluminium 7 % Cum. Pref. . ee! Aw Ms 5 Nil Nil Nil - 43— 51 4; BR ШУ 

90000 | Do. . do. “А”бФ%Сат.Рте!.. EMO b Nil | Nil | Nil 43— 5i 43— 51 5 

20,00 | Db. do. 4% Funding Certs. . ED MN 5 E A a 9$— si 9$— si + 

300,008 | Do. 5 % 1st Mort. Deb. Stock Red. .. .. .. | Stock | 5 5% | 5% | 100 —104 100 —104 Ҹ T 

188,901 | British Electio Traction Я Е s Ж Va 10 8 6 96 ^ - 93 91— E 98 974 

156,487 Do. do. 6 Cum. Pret. . . | 10 6 6% $ 11ł}— 112 112— 11 1173 11 

000, O00. Do. do. tual Debenture Stock .. | Stock | 5% 5 96 5% 122 —124 122 —124 123} 122 
,000 Do. do. 90 20 Deb. Stock Red. e 0e we | 100 » 5 44%, 91 — 99 98 —100 

100,000 | British Insulated and Hels А m ia Se su 5 10 % 8% | 8% 51— 6 - 6 | 

100,000 Do. do. 6 €, Cum. Pref. Se Жы. lun 5 $% 6% | 6% 51— 6 n 6 

500,000 | Do. 44% lst Mort. Deb. Read. 100 4 43% | 439, | 102 105 103 —106 

50,000 |'iBrowett, Lindley & Co., Ord. . 2s “4 is vs £1 il Nil il n } 

60,000 |4 Do. do. 6% Cum. Pret. .. у. .. 41 Nil | Nil | Nil | 14/6 to 15/ 14/6 to 15/ 

105,722 | Brush Electrical Engineering, Ord.,1t0105,781.. .. .. 2 Nil Nil Nil — { à | 

150,000 Do. - Nop-cnm. 6 % Pre. rn. 2 6% |6% |6% | 1}— 1 ee O 

125,000 ро. o Perp. Db. Stock ess. | Stock E 4% | 4% 9з — 95 92 — 95 

125,800. Do. « % Perp. and Deb. Stock ..  .. | Stock s 43% 79 — 82 79 — 82 811 

96,008 | Callender's Cable Construction 8 2 - se б 15 124% | 124% 10 — 11 10 — 11 

40,000 Do. do. 9, Cum. Pref. ee Б 5 5% 6% 5— 5 58— 5Ё xd TIME 

800,000 Do. до. do: 45 x. Ist Mort. Deb. Stock Red. .. Stock | 4% | 4% | 4395 | 1074—1 106 —108 ха) 107} | 
1,908,208 | Central London N Ord. Stock .. | Stock | 4% 4% 4% | 91 — 93 91 — 93 08 "bL = 

628,906 Do. do. 49% Pret. Stocke ee | Stock | 4% | 4% | 4% | 101 —103 101 —103 on Ре 
. 598,906 Do. do. Def. do. eo. Stock | 49, | 495 | 49% 80 — 83 80 — 83 4 
1,380,000 | City and South London Railway  .. và Bs BA 2% .. | Stock | 349 2896 28% 89 — 41 | 89— 41 403 , 40 

85,000 | Crompton & Со, , Nos. ЗВО. срср of 2100 !! |? Ф | 9445 11— 23 11— 2 Aa 

" st Mort g. 8., 1 to о ап = Ж 

100,000 | 901 to 11,000 of £50 Red. Hoe 5% | 5% | 5% | 96 —100 95 —100 

99,201 | Edison ra Swan United pd Light, *A" shares, £8 paid, 1 to 99, 261 6 Nil Nil ia lj— 14 1}+— 1 

17,139 А" shares, 01—017,139 5 Nil Nil » 2 — 2$ 2— 9 | 

944,0231 Do. do Deb. Stock Red. 100 49, | 4% |4% 84 — 89 84 — 89 

106,609). De. do. 5% 2nd. b. Stock Prov. € Certs. LI 100 5 % 5 % | 595 | 85—90 | 89—94 | 

112, Electric Construction 1 to 112, i00 . 2 6 $ 4 « A: 1à— i j— 1 

Do.  . do. 71% Cam. Pret., 1 to 31,900 OP 2 7 79 . 21— 2— 23 | 

200, Do. do. 4% pes 1st Mort. Deb. Stock . * .. | Stock | 4% | 4 4% | 96 — 99 9 — | 

25, General Electric Co. (1900), 5 Cum. Pre f. 10 5 5 m 98— 104 98— 1 

200,000 Do. do Mort. Deb). Stock | 4 4% | 4% | 97—101 97 —101 

200,000 Penley >i a(W. T.), Telegraph orks, Ord.. Я М, - 5 20 15% 115% 11 E 114— 1 1lg 

200,000. до. 44 % Pret.. Mc. хы 5 44 4335 | 48% 54— 5; 54— б 

45,900 Do. do. ort. Deb. Stock, .. | Stock % | 48% | 44% | 109 —111 109 —111 

507000 | India-Rubber, Gutta-Percha & Telegraph Works |. .. 142 10 10 [| .. 154— 163 153— 163 xd | | 

300,000 | Do. do. 4% ist Mort. Deb. | 100 4% | 4% | 4% | 100 —108 100 —103 | 

87,5 Liverpool Overhead Railway, Ord. .. : M ed i» 10 18% 13% uo 38à— 

10, d Do. do. Pref. £10 paid МЕ КЕ b 2 10 5 % 5 96 5 K — 9; | 91— = 

87,900 Telegraph Construction and Maintenance 12 20% | 20% | 15 А 88 — 35 82 — 84 33] 824 

1 do. 4 % Deb. Bds., Nos. itol, 600 Red. 1909 100 4% | 495 | 4 103 —106 108 —105 = 
540,000: | Waterleo & City Railway, Ord. Stock . 100 83% 38 34% 9с — 92 90 — 92 | 


“А period of nine months. + башысын оп "Liverpool Stock Exchange. { Unless otherwise stated all shares are fully paid. J From Manchester Share List. 


Bank rate of discount 24 per cent. (March ӨШ, 1905) | Ея 
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SHARE LIST OF ELECTRICAL COMPANIES (continued). ELECTRICITY SUPPLY COMPANIES. 


а 
— ————— ͤöä—ä ааа о MÀ M M M ye a анан а ае 


| Stock Closing Closing Business done 
чеси А МАМЕ. = = Тааны E Quotations | Quotations week ended 
3 | Share. y June lith. June 21st. | June 21st, 1906. 
i 1902. 1903. 1904. Highest Lowest. 
977 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 5 8% 10 % | 10% 9.— lol ж 1 104 9:5 
10,623 Do. do. 7%, Cum. Pref... 5 1 $ 1 7 3, 1— 1 1 dur e 
288,782 | Central Electric Supply 4% Guar. Deb. Stock .. е ЗР ..| 100 4 4 4 103 —106 xd 108 —106 - $a 
80,000 | Charing Cross and Strand Electricity ЭЧӘ: 2 - ae А 5 10 % B. 8 7 7 8 1% ne 
80,000 Do. do. do. 9% Cum. Pref. 5 tie ALY, 4 6 855 Se 
40,000 Do. do. City Undertaking " 4 % Cum. Pref. 5 4 44% 44% 5 — 5 — en ыз 
40,000 Do. do. 1903 is v ba 2e b > 45% 44% 5 — 5 — Б 54 
850,000 Do. do. 4% Deb. Stock Red. .. S i ..| 100 4% 4 2 4 106 —108 109 —111 106 ЯУ 
44,436 Chelsea Electricity Supply, ‘Ord. T s 2 5 % i 6 — : 
150,000 Do. do. 44% Deb. Stock Red. ks .. | Stock | 44% 449 4} 109 —111 109 —111 à 
70,595 | City of London Electric Lighting, Ord. 40,001— 110, 595. . e "T 10 b Б 6 104— 11 ‚ 10}— 11 є 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 A - 10 6 6 6 14 — 14 14—14 Б 
400,000) Do. 5 % Deb. Stuck, Scrip. (iss. at 115) all paid ©» А Ру: 5 5 б do 194 —128 124 ——128 * 
800,000 Do. 44 % 2nd Deb. Stock, Prov. Certs., all paid. ..| 100 44 44 Hi Д 104 —106 104 —106 3 
40,000 | County of "London Electric Lighting, ui 1— 40 ,000 ; 10 4 4 ‹ 44%, 84— 9 9 
30,000 Do. do. do. 6% Pret., ~» 40,001 -60,000 . " 10 6% 6 & 6 12 — 124 28 197, : 
400,000] Do. do. 4 2 Deb. Stock . ; v de Hi 4 118 —116 113 —116 
250,000 Do. do. 44 % 2nd Deb. Stock - "E e .. | Stock $ 4 26 108 —106 103 —106 1043 104 
70,000 | Edmundson's Electric Corporation, Ord. Shares y "m b 7 7 % к 51— d d 
80,000 Do. do. 6 % Cum. Pref. M T 6 $ 6% x 6 — 6 — 6; 6.8 
300,000? Do. do. 44 9 Ist Mort Deb. Stock — .. | 100 44 44% | 44% | 107 —109 107 —109 
21,000 | Kensington and Knightsbridge Electric Ord. . г 5 10% |12% |12 & 114— 124 11 125 
136,000 ' Do. do. 4% Debenture Stock .. | Stock 4 E 49 4 101 ---103 101 —103 103 
111,000 | London Electric тану ily Corporation, Limited, Ога. .. o 8 Ni Nil 8 5 2 — 51 2 — 25 
60.000 Do. do: do. 6 % Pref. 5 6 4 6% 6 5— ! 5 — 
971,895 Do. do. do. 4% 1st Mort. - Deb. Stock Red. Stock | 4 4 96 4% 99 —101 97 — 99 xd 99 
100,000 | Metropolitan Electric Supply, 1 to 100,000 . 5 44% 83°, 10 % 1 9i— 1 104 923 
76.121 Do. do. 44 % Cum. Pret. 1—71, 106, £3 paid . 5 44° 449, 4196 54— 5 54-- : 514 
220, 000“ Do. do. : % 1st Mort. Deb. Stock is “з 449%, 44%, 44% 111 —115 111 —115 : 
250,000 Do. do. © Mort. Deb. Stock Red. Stock | 84% „ | Bi% 98 —100 99 —101 
250,000 | Midland Electric Corporation, 4 УД 1st Mort. Deb. , 5s .., 100 44% % 44° 99 —101 100 —102 1013 1003 
10,852 Notting Hill Electric Lighting oe «2 a 10 6% 6 7 * 14i— 15} 14 1% 1518 11,5 
59,000 Do. do. 4% Ist Mort. Deb. 100 | 4 4% 4% | 100 —102 100 —102 
40,000 | St. James’ and Pall Mall Electric Light, Ord. .. 5 1443, | 144% | 14496 132— 143 ка 147 144, 
20,000 Do. do. do. 7 'Y, Pref. 20,081 to 40,080 5 T% | 7% | 7% 8— 9 — 9 
150,000! Do. do. do. 83 „ Deb. Stock Red. 100 3% 34% 34°% 98 —100 98 --100 984 я 
12,000 | Smithfield Markets Electric Supply, Ord. 5 239 | 4% 4 2$-— 33 9р 33 
50,000 Do. do. do. 4 % Deb. Stock . Btock | 4% 4% 4% 79 — 83 79 -- 83 
65,000 | South London Electricity Supply, Ord. 5 14% 3 4 9 4 a 4 
100,000 | South Metropolitan Electric Light and Power Ord . 1 Nil Nil Nil — — 
50,000 (Late Blackheath and Greenwich M. % Pref. 1 Nil 7 96 1% „— 144 1&— là 144 
100,000 Dist. E.L.Co.) 8430 1 1st Deb. Stock 100 ae 44% 44% 105 —108 105 —108 ы 
30,000 | Urban Electric Supply, Ord. .. 5 b X., b & б 96 42— 6 41— 5 di 4H 
30,000 Do. do. 5% Cum, Pref à 5 | 5% 5 5 % 5à— 58 5 6m | x 
200,000 Do. 1st Mort. Deb. Stock Red. , 100 a M 44 104 —106 104 —106 re wd 
110,000 | Westminster Electric шы, ‚ Ога, | 5 |12% |ю 14 12 — 13 193— 13 i iz 
28,151 Do. do. 5 €, Cum. Pref, ; 5 5% | 5% | 5 64— | 63 AEN 
| 
Shares not officially quoted :—Mackay Companies, ord., 42—424. Pref. 741—744. 
* Subject to Founders Shares. 1 Unless otherwise stated all shares are fully paid. 
ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
Fort- Receipts for | No. Miles Fort- Receipts for | No. Miles 
Locality. night the of Total to date. chen Locality. night of | Total to date. а 
ended, | fortnight. | wks. реп. ended. | fortnight. | wks. pene 
: | „ | 
£ £* £ | #* Md | : 4 £* £ £* | Md 
Aberdeen... .. June 17 2,897 |— 23, 8 4,366 | — 130|.. x Cardiff vs d JuhelO | 4,014 — 186 | 10 20, 265 — 8011 aie 
Ayr „„ 0 6020 — 87 4 1,178 — 83 8 Carlisle „ 17 443,4 33 24 4,050 — 88 
Bath „ 14 1.500 + 205 24 14,895 | + 1,154 | 1233 Chatham and Dist, „ 15 1,457 |+ 187 | 24 14,683 + 1,51 93 +8 
Birkenhead . » 18 1,217 + 51 11 11,665 | — 241/18: 5| .. Colchester .. Бэ ay, 14 023 e 46 9,890 | .. 1875 .. 
Blackburn .. А " is ix те - 28 1 15 Cork 80 $x „ 15 1,142!+ 9041,24 ' 10,825 [+ 529 99 |.. 
Blackpool 15 | 2,792 — 1,159 11 9,185 | — 290 eu Darlington .. 238 „ 17 448 7 31 11 2, 214 | | 48? | 25 
„  —Fleetw’d! „ 17 1,962 |+ 818 | 94 8,185 | — 58 9 Darwen... „ 16 544 1+ 76 11 (2,792 |+ 116 436, .. 
#8 —Lytham| , 8 617 — 549 | 32 6,006 ; 1 Р Dover i ‚| May 18) 894'4 10 19 3,996 i— ‚ 8 i.. 
Bolton .. | „ 18 | 4880 |+ 576 12 22,484 | + 495 n Dublin . June 16 11,735 + $56 |.. | 113,909 / 1,882 | 464 + là 
Bournemonth — ..| „ 14| 2,76 |+ 709 | 104 | 12,56 |  .. hons)’ Dundee „ 14 | 1246 1+ : н 
+Bradford .. „| 10 4.550 — 246 10 48,957 — 2,638 | 61 East Ham s „ 17| 1,875 + 935 11 9,337 1+ 60 
Brighton  .. .. „ 18 2,00 1 553 , 19 31,225 T 9 | .. Glasgow ^ „ 17 | 81,849 | 4 1,829 105 89,0870 — 849 76 + 5 
Bristol a ost op 16 11,590 |--1,226 | .. ve 55 Gloucester .. 2 14 724 |+ 139 | 104 8 ʻi e 
Halifax — ..  ..| May 81| 3,04 |— 579 | 9 | 19,299 |+ 853 + 
Kaanaan: .. June 17 | 3,229 |+ 612 | 11 14,464 |+ 751 T 
Hull p „ 17 4,651 405|11 21,095 + 69 |.. 
Brit. Elec. Trac. Co. Ilford Và Жо » 8B 539 |+ 59 | 9 4,285 994, .. Ега 
Ilkeston E - » 14 299 7 21 11 1,893 — 228 | 8b .. 
Airdrie .. . . June 9 999 — 30 23 4.502 + 20 5 Ipswich . | „ 17 1,074 |+ 47 11 4,885 — 498 103 
Barnsley .. „| эу B ЗІ + 14| p 8,609 | — 90 92 Isle of Thanet s „ 17] 1,418 — 17 24 8,911 — 188,.. e 
Barrow... „ 9 484 120 „ 4.763 | + 1,092 Kirkcaldy . „ 4] 46 — 99 < | a. M 
Birmingham (City) „ 9 212,053 (+ 879 | „ 127,997 | + 6,593 Lan’ kshire Trm. Co. „ 15 1,389 — 3 94 15,758 |+ 1,165 | 86 < 
Birmingham м „„ 94.058 |+ 945 140,873 | + 5,657 Leeds abe „ 10 12,248 ＋ 408 | 11 65,560 |+ 1,124 | 894 |+ 8 
Devonport » 9 905 — 896) ,, 10,215 — 1,026 Leicester „ 17 6,29 24 | 47,047 js 
Dudley—&to'rb'ge » 9| 1,826 |+ 161 „, 18,686 | + 264 Liverpool .. a „ 10 | 21,667 — 142 | 23 | 234, + 7,563 | 103 |.. 
Gateshead.. „ 9 | 1,882 |+ 129, ,, 90,245 | + 418 : L.C.C. ee .. | „ 3 80, 181 74,972 9 | 180,864 7 26,697 | 51; 112 
Gravesend, N’fleet| „ 9 475 — 43, „, 4,710 — 653 tLowestoft .. „ 10 168 |— 5 8 $ 
Gr'n'k, Pt. Gisgw; , 9 | 1,353 — 1|, 13,132 , + 1,759 Manchestei .. р „ 17 | 95,884 3,712 |11 | 143,421 1+ 4,664 А 
Hartlepoo! „„ 520 — 91 ,, 5,619 | — 459 t Newcastle .. us „ 17| "tb T 418 : m 
Kidderminster ..| „„ 91 245 — 10 „ 2,312 — 238 У Newport .. „ 10 1152|4 125 10 5,757 |+ 7:3 | 144 +1 
Merthyr .. ../ » 9 290 |— 13] ,, 4,290 | — 228 кі Oldham , 18 3,963 |+1,017 | 12 | 19,608 7 5,159 | 231 + 
Metropolitan „ 9 | ;5,214 7 2.374 „ | $48,851 490,788 | .. | .. Plymouth .. © Ja MB Я ren a Si А - 
Middleton.. » 9 784 |— 259 „, 6,998 | + 180! .. " Pontypridd . өз » 17 413 Я 11 1,979 x 8:71 .. 
Oldham — Ashton , 9 | 1,148 |— 199 | „ | 11,953 |— 57 i Portsmouth . .. „ 17 4,523 f 0041,11 21,353 — 293 143 
Peterborough ..| „ 9 280 i+ 4 „ 2,693 | — 337 Reading б ‚| „ l| 1,90 9 5,372 !— 941 18131... 
Poole “з sel W 9 551 — 80 „, 5,793 | — 363 t Rochdale » 17 958 |+ 817 11 7,158 |+ 5,626 18-4 |188 
Potteries ., ..| » 9 | 8,435 |+ 127 , | 87,901, + 1888 +Salford И „ 19 | 6,746 71,751 11 50,126 |+ 2,559 80 ! 
Rothesay .. ..| » 9 286 — 5 5, 1.817 + 67|.. „ || Scarborough „ 17 4 .. 24 2,166 72 
Sheerness.. aea Т 157 1+ 26 „, 1,898 | + 251 E Sheffield... йа 1 18 | 10,593 |-- 1,907 | 12 637 |+ 1,525 814 |+ 14 
Southport ex ou 9 626 — 165 | „ 6,052 — 590 ка Southampton m „ 14 2,169 |+ 167 11 10,393 |— 374.166! .. 
South Staffs .. 9 | 1,440 + 66) ,, 15,519 | — 1.027 2 Southend-on-Sea .. | on 14 856 ＋ 184 | 11 8,640 |+ 287 63 
Swansea .. |» 9| 1,698 + 520 „ 18,127 | + 1,6538 Stockport is » 16 1,00 + 345 11 6,857 |+ 255 11 jt 1 
Taunton .. "P. 96 |—— 25 | ,, 1.022 — 149 = +Sunderland S410» 181871 i+ 557 11 14,876 |+ 107 21 + 1 
Tynemouth f 9 556 = 98 „, 4,546 — 1,008 м, ушеш Se | o» 14 1,107 + 814 | 24 9,029 DT T 
Weston-s- Mare. „ 7 277 — 23) ,, 1,837 | + 9 | T tWarrington „„ 1 326 i+ 6 9 2.908 + 90 " 53 
M D. „ 9 763 + 8] ,, 8.211 — 218 West Ham .. .. „„ 215 | 8,620 71.200 11 16,780 |+ 7,103 109 42˙9 
Worcester. » 9 615 — 51 ,, 6.296 | + 638 | .. Wolverhampton „ 14 2,093 + 862 11 8,704 >» . ss 
Wrexham. » 9 183 — 46] „ 2,233 | — 256 | н ; 
Yorke, Wool. Dist.) „ 9, 1,364 + DIESE II | | | "E 
і і 
| | | | Cen, London Riy. June 17 19,252 — 60 | 24 | 166,969 |+ 1841) 6 |.. 
City & 8. Lon. Rly. „ 18 5,284 |+ 135 25 70,667 — 8,651 | 6... 
| | DubimLucan Riy. „ 16! 280+ 80,24 | 202 + м1 n 
Burnley . ui dune 17 2,418 4 787 82 za bid te G. N. and City R „ 17, 3,085 41,942 24 87,794 J 84 
Burton on- “Trent is 18 733 + 47 | 11 3,670 | — 231 83 L'pool Overh'd Rly. | „ 18 | 8,969 E 181 94 87,861 |— 1,648 ! 675 .. 
Burj. 4 724 | 9 6,190 Pet user (iu Mersey Railway ..| „ 17, 3,515 3909 | 24 | 98,670 |+ 2,070 | 44 | 
| ; | 
| | | | 
| | | ИИК КАС CES •ꝛ 
* Compared with the corresponding period of 1904. t One week only. 1 Includes horse апа other receipts. 
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ELECTRICITY IN BRAZIL. 


By W. WHYTE GAILEY, A.M.LE.E., 


Assistant Electrical Engineer, Bao Paulo Railway, 
| Sao Paulo, Brazil. | 


I BELIEVE this subject ought to be of interest to the elec- 
trical world at home, as the conditions bere are so absolutely 
different. I will therefore proceed to give what I hope 
will be some interesting information about a country which is 
practically unknown in the electrical branches of engi- 
neering in England, if опе із to judge from the amount of 
English material and planta here. 

All the electrical supply companies seem to be either 
American, German or National, the last with American 
or Continental plants, and as far as I can find there is not a 
single electrical supply undertaking belonging to an English 
company except that lately purchased from an American 
company by the City of Santos Improvement Co. The 
machinery of this plant in Santos is all American. I have 
placed particulars of it at the end of this paper. 

This country is admirably adapted for the prodaction of 
electrical undertakings, first, on account of the quantity of 
water power available for generating purposes; second, on 
account of the fact that the up-country towns have no gas, 
and on that account electricity is practically unopposed for 
illumination and ice-making; third, on account of the 
fact that althcugh the custom-honee rates are high, yet 
there being practically no Jaws binding the undertakers in 
their wiring, they can use overhead distribution and trans- 
mission and extra high voltage; fourth, there is no 
expensive and tardy Act of Congress to be obtained before 
commencing the erection of a supply station. Again, there 
is no Board of Trade in this country to look after people 
and see that they don’t get hurt. Each man here, as in the 
U.S.A., must look out for the danger for himself. 

The first duty of electrical undertakers is to approach the 
Camara or Town Council of the town to be supplied, and to 
obtain a concession from them. 

This concession is obtained always without any payment 
and with the concurrence of the people. i 

The undertakers have to pay for the legalisation of 
papers according to the value of the undertaking—1,100 
reis per 1,000,000 reis, i. e., *11 per cent. of capital. 

The usual length of a concession is 20 years. 

In the case of electrical traction, the undertakers, as a 
general rule, except where specially mentioned in the con- 


cession, have to maintain the road in proper condition : 


between the tracks and for 60 centimetres each side for six 
months after the rails have been laid, 

The usual terms of a concession are the following :— _ 

1. Names of undertakers, Presidente and Intendentes of the 
Camara, t.6., Mayor and Town Council. 

2. Period of the concession. 

3. Number of lamps for public lighting to be erected and 
maintained by the undertakers. 

4. Fixation of prices for public lighting to be peid by the 
Camara. | 

5. Fixation of maximum price that the undertakers will 
charge for private lighting. 

6. Fixation of fine that Camara has to pay to the under- 
takers for failing to maintain concession. 

7. Vice vers, and also fines for interruption of supply. 
(The latter are not as a rule severe, In one case of which 
I know, there is no fine for interruption unless it lasts three 
days, and then it is only £10.) | 

8. Special clanses as to height of poles and quality and 
type of same in the streete, bare wire or covered conductors, 
highest voltage allowed in houses, guarantee of installation 
being made properly under superintendence of Camara’s 
engineer, and so many others according to the circumstances. 

‘The genera] system in use here is to generate at a water- 
fall or rapids at 2,000-3,000 volte, and if the transmission 
line is long to step up to 15,000-30,000 volts for line trans- 
mission, to step down at sub-station in town to 2,000-3,000 
volta, and to have a primary and secondary distribution with 
transformers on the posta at street corners. The voltage of 
the secondary distribution is generally 110-200 volts for 


lighting and 220-440. volte for motors. The appearance of 


use the needle instrument. 


the streets on account of trolley wires, overhead distribution, 
telephone and telegraph wires is decidedly ugly, but means 
a great saving of expense, ease in fault-finding, and cheap- 
ness of maintenance. 

For traction the current is transformed at the sub-station 
by motors driving generators. Generally synchronous motors 
are used. Rotary converters are seldom employed now at 
the end of a long transmission line. The general traction 
voltage is 550 volts. 2. 

The usual system of wiring charges and prices for con- 
sumption of energy is as follows: — Undertakera do all the 
wiring at 158. to 208. a 16-0.р. lamp, and supply current at 
the rate of 4s. to 58. per 16-0.р. lamp per month. Meters 
are very seldom used in small installations. 

Lamp renewals are done by some companies free of 
charge. 

The internal wiring, except in special cases, is of the cheap 
temporary wiring type like the outdoor work, main switches 
are bare and exposed, and wiring is run along the ceilings 
and walls on insulators. | 

I know of one case where а man complained of bad light, 
and on examination it was found that his wiring had been 
done with bell wire with joints unshaped and unsoldered. 

The poles in use are nearly all wooden, cut down from 
the virgin forests and unseasoned, but as it is found that 
wood rots very quickly, however well seasoned, they are 
being gradually replaced by iron poste, especially in the 
larger installations, and most of the new work. is with iron 
poats and iron brackets, the insulation being left entirely to 
the insulator. | 

The American overhead trolley work done here seem 
pretty good and well fixed. Trolley poles with fixed heads | 
are invariably used according to American practice. Single- 
deck cars with two 15-H.P. motors, and occasionally with a 
trailer, are universal. The hand brake is almost universal 
with the exception of Rio de Janeiro, where electric brakes 
are used. No guard wires are employed. i 

Again, the interiors of generating stations are usually very 
plainly and, cheaply fitted up, and little or no protection of 
exposed high-tension switchgear is to be seen. Ore seldom 
sees a rubber mat, or even a wooden platform in front of 
exposed switchgear carrying 2,000— 8,000 volta. 

I have found it very difficult to get any statistics of the 
various electricity supply companies, since, not being 
licensed by Act of Congress, they are not registered in Rio 
de Janeiro. The only source from which to obtain such 
data is from the Delegado Fiscal of each State, as every 
company has to be registered with him. Even he could 
only give the names of the companies, and it would 
be necessary to write to each one to find out particulars of 
plant. 

Unfortunately, State officials here do not care to give an 
information whatever, even to their own countrymen. 

Of course, in a tropical country with overhead transmis- 
sion and distribution, there is a great danger of interrup- 
tions from storms and landslips. | 

For telegraph and telephone work, iron poles and bracketa 
are used almost exclusively. | 

Many small towns have telephone systems and telephonic 
intercommunication, more or less in bad condition, using 
earth return. The Sao Paulo-Santos Telephon Co., a 
national company, is keeping up to date. It is about 
to install in its Sao Paulo exchange a multiple switch- 
board with self-restoring drops. | 

The Government have telegraph communication only 
between the principal towns. They use the duplex Bandot. 
and the Moree systems. Their lines generally run along the 
adjoining railway company’s poles, and are maintained by 
the company. The telegraph communication with the smaller 
towns is carried on by the railway companies, who generally. 
The electric block systems are 
used on the larger railways. ! 

Electricity is used extensively in the large gold minea 
in the State of Minas Оегаев, and some of these mines, such 
as the Mono Velto and the Sao Bento, have large modern 
planta, ; 

Many isolated beer and ice factories, distilleries, cotton 
mills, railway shops, &c., have small local plants of their 
own. 

As an example of one Iccal isolated plant, I may mention 
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our Serra plant on the Sao Paulo Railway. Up this mountain 
range, 800 m. high, on the route between Sao Paulo and 
the port of Santos, the S.P.R. climbs on an 8 per cent. 
grade 10 km. long. This is divided into five sections up 
which the trains are hauled by 1,000-н.р. winding engines, 
by cables gripped by locomotive brakes at the lower ends of 
the trains. This whole distance is lighted by arc and incan- 
descent lamps, the former being used at the passing places and 
bank heads and the shunting yards, and the latter in the signal 
cabins, engine and boiler houses, and in the 13 tunnels. We 
have а н.т. three-phase compounded General Electric 
(America) alternator, 2,300 volta, driven by an “ Ideal ” 


The following is a fairly complete list of towns already 
lighted or with plante under construction in Brazil :— 


Pa1á.—Oapital, State of Pará, | 

Manaus —Capital, State of Amazone. PET 

Bahis.— Capital, State of Bahia, Electric Oar Co., plant by Siemens 
and Halske lin. 


J 
State of Minas Gerace. 


Uberaba.— Plant by Guinle & Co., American firm, agents for General 
Electric, of America. 

Bello Horizontre. . 

Quis de For. 

Bao Guao d'El Rei. 

Pooos de Caldas. 


PLANTS OP Some or THE MOST [IMPORTANT Towns m THE STATE or 8. PAULO. 


Santos. 
| Name of town. Port of the State of 8. Paulo. 


Temporary plant. 
Population ... en | 55,000 
Name of company ... City of Santos Improvement Co. 
Nationality ... 2 English. 
Year of commencing August, 1903. 
Ohief engineer... aes 


W. da F. B. Davids, M.I.E.E. 
"A . ad 
Length of transmission line 


Voltage, generating station 
„ transmission line... 


25 = IAS 
Railway generators, 550 volts, = 
Alternators, 2,000 volts.: 


" on streets ... 85 2,000 volte. 
$i in consumer» pre- 3-wire, 200 between outers. 
mises А 
41:6 ~ 
Frequency and phase D.C. and 4. 0. 60 ~ } 
. Bingle-phaseeused. 
Water turbines — 
Boilers i Two vertical Caball, 500 н.р, 
American make. 
Engines Two Robb- Armstrong. 
American make, 700 H.P. 
Generators . Two Gen. Кес. American 450 xw. 
One Alternator Gen. Elec. 200 xw. 
. | One Gans alternator 50 xw. 
Total capacity - oi 706:5 Kw. 
Public lighting sas e 170 50-ср., 10 32-0.P., 7 16-c P. 
Bystem of charging... .. | 1s. per kw.-hour, or 58. per 16-C.P. per 


month. 


Electric Tramways :— 
Km. of route - 
Voltage 

Remarks 


42 | 
82 om. (mule traction). 


This plant is second-hand and temporary, 


State of 8. Paulo. 


Jundiahy Iw. Gana sate of 
In construction. In construction. 8. Paulo. 
5,000 5,000 250,000 
Empress Luzo For- Companhia Ghuana iB. Paulo Tramway 
cade Jundiahy. Luse Forga. a Light & Power Co. 
Brasilian. Oanadian. 
To be opened in July, To be opened end cf | Concession granted, 
1905. - 1905. Jane, 1897. 
Drs. Andrada and | Dr. Ochariano Fer- Јав. Michelell, Mem. 
Souza. rera Mendes. , American I. E. E. 
: 92:5 km. 6 km. 33 
9,000 volta. ' 2,000 2,100 
15,000 volta. Now, 2,000 24,000 
| Later, 10,090 
2,000 volta. 2,000 2,200 
110 volts. 110 Light, 115-230 volts. 
Motors, 220-440 volte. 
Three-phase trans- | 60 ~ three-phase. | ~ 60 three-phase. 


mission single 


phase distribution 
50 ~. 
Escher Wyss tur- Ligerwood. 3 Stillwell Bierce 
bines. 2,000-n.P. 
" 1 Morgan Smyth 
2,000-H.P. 
1 Escher Wyss, 
Zurich, 4,200-R P 
Oerlikon. American Westing- | General Electric, 
house. America. 
700 xw. Probably 250 xw 10,000 Kw. 
92-c.P. lamps. 200 39-c.P Gas. 
ls. Kw.-hour with | Pablic lighting, 93 gad. Kw.- hour. 


meter, or 5s. per 32-0.P 


16-c.P. per month. ies lighting, ба. | 45. 16-0 P. per month. 
16-0.Р. 
UR — 116 km. 
— — 4 ft. 83 in. 
— — 550 


Iron posts and iron American Westing- Originally wooden 


and is to be replaced shortly by a Dow- brackets are being house Co, poles, except for 
son gas plant 3,000 volte, 50 ~ single- used on transmis- tramway work, but 
phase. With new installations meters sion line. transmission line is 
will be employed. 18. per kw.-hour, being gradually 
with large discounts. changed to steel 
towera. 
steam engine. We distribute to the supply points at 2,300 State of Rio de Janeiro. 


volta, carried on bare copper conductors on glass insulators, 
wooden brackets and iron posts. At the supply points we 
have transformers on the poste which transform the pressure 
to 110 volta. There are also three other plants (р.с.) on the 
Serra for lighting other points on tbe old Serra Inclines and 
in the shunting yard at the Alto-da-Serra. — 

Stone's system of train lighting by electricity is used exten- 
sively on most of the railways of importance. 

American engineering firms are well represented in Brazil, 
whereas English electrical firms do not seem to be repre- 
sented by either travellers or houses to any great extent. 


Sao Paulo.— Canadian company. 


It is interesting to note that in the sub-station at Sao 
Paulo of the Sao Paulo Tramway Light and Power Co. the 
connections between the extra high-tension switchboard, 
24,000 volts, and the step-down transformers, аге made by 
underground lead-covered, paper-insulated cable. The paper 
insulation is 18/82 in. thick and stands this high voltage 
very well, The cable was made by Roebling & Oo., U.S.A. 


Rio de Janeiro, Capital of Brasil; plant in contemplation by 


Canadian Co. It ie proposed to generate at falls on River 
Parahyha, 120 miles away. At present they are endeavouring 
to buy up all the concessions previously granted to six or seven 
tramway companies. 


State of Bao Paulo. 


Petropolis. 


Santos. Temporary plant, particulars given in above table. Com- 


pany belongs to City of Santos Improvement Co, who also 


own the gasworks. - 
Plant, General Electric, of 

America, 16,000 R..; particulars given in above table. 
Capital, $7,000,000: 

Gundiahy.—Particalars given in above table. National Company. 
Swiss machinery. 

Campinas and Itatiba.— Plant undet construction by Byington and 
Oo. (Amorican firm), at the Falle at Goaquim Egydio. 

Itu.— Plant in construction by Ligerwood & Oo., agents for Westing- 
honse Co. of America, at the falis of Itu. 

Ampanc.—Brown-Boveri plant. 6-km. transmission line, 5,800 volta, 
single-phase. 

Borocaba.—Byington & Co., 


America. 
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Iacarehy.— Plant put up by Guinle & Co., America. 
(1,090-volt transmission line.) 

Guaratingeto. » " T 

Mococa. " ” " 

Pinassunwnga. — 

Franca.—Plant by Ignaria Bobrinho & Co. 

Limeira. " Шш? 

Belem do Des^alvado. „ i5 

Pinaeicaba. ñ ü 

Braganca. " » 


to Banto do Pinhal. 
Rio Claro.—Biemens & Haleke transmission line, 8 km., 4,200 volts, 
905 HP. ~ 50, three-phase. ! 
Tabu 
Oravinhos. . 
Bao Simao. 
Casa Branca. 
Bao José do Rio Pardo. 
Riberao Preho.— 2,000 v., three-phase, ~ 50. 


The foregoing table is a description of the most important 
plante in the State of Sao Paulo. From this it may be seen 
that Mr. A. A. Campbell Swinton's calculation of 800 H.P. as 
the total amount of electricity generated by water power in 
Brazil,in his paper read before G Section of the British 
ра Cambridge, on August 22nd, 1904, was rather 
от. 

There is а splendid opening for pushing electrical firms, or 
combines of firms, to establish agencies here either to seek 
out concessions and erect plants of their own, or to install 
plants for local companies or municipalities, I shall be 
pleased to answer any inquiries on the above subject, or to 
supply any information in my power. | 


THE WORK OF SCUDAMORE, 


By ROLLO APPLEYARD. 


In view of the change which is contemplated in regard to 
State control and State management of the telephone system, 
it is a fitting moment to remind ourselves of the events that 
culminated in the acquisition by the State of the telegraphs. 
Some idea of the condition of telegraphy in Great Britain 
and Ireland in the days of the private companies, may be 
gathered from the fact that in the year 1868, although there 
were in Edinburgh three telegraph companies, their offices 
were within 100 yds. of each other in the middle of the town, 
with no provision for any other part. Manchester and 
Liverpool had a head office in each town, but no district 
offices. A telegraphic meseage to a destination five or six 


miles from London often took three or four hours. For 


such distances it was often cheaper and-quicker to send them 
by messenger. The maximum rate in England and Scotland 
for any distance was 2s. for 20 words. For less distances, 
Is. 6d. or 1& were charged. It was frequently the case that 


another 1s, or 1s. 6d. was added for porterage. The rate 


from Great Britain to Ireland, wholly irrespective of dis- 
tance, was 36. The companies provided stations only when 
they thought fit, +в, only when there was likely to be 
remunerative business. Consequently there were many 
important towns completely isolated from the telegraphic 
system. Of these it is sufficient to mention Bodmin, Great 
Marlow, Hyde, Malmesbury, Marlborough, Midhurst, Red- 
inn Saffron Waldon, St. Ives, Shepton Mallet, and Wood- 
stock. 

At 228 railway stations, where the railway officials worked 
the telegraph, the public were warned that the station- 
master is permitted by the railway company to send and 
receive messages to oblige residents, but as his duties are 
manifold, expedition in the transmission of messages cannot 
always be relied upon.” То the many disabilities resulting 
from lack of equitable distribution and from callous 
operatore, must be added the evils arising from the abusive 
exercise by the private companies of the powers entrusted to 
them by Parliament. This manifested iteelf in many ways, 
but it was especially evidenced by their treatment of the 
Press of this country. 

‘The, Press, Agencies of ‘to-day appear,to have had their 
origin in, what was'called the Intelligence Department of 


the old Electric and International Telegraph Co., to which 
a large and experienced staff of editors, reporters and others 


was attached for the purpose of collecting home and foreign 


news, and distributing it by telegraph to the clubs and 
news-rooms “every half-hour.” Опе of the criticisms 
brought against the proposed transfer of the telegraphs to 
the State was that under Post Office administration it was 
doubtful whether the public would have security for the 
complete and satisfactory conveyance of “intelligence” by 
telegraph, and it was also questioned whether it was the duty 
or the business of the Post Office to undertake the work of 
the Press. | | 

The old companies supplied country papers at the then 
moderate price of £200 a year, for 4,000 words a day. The 
abuse arose from the fact that at the time the telegraph 
companies were incorporated by Act of Parliament, it was 
not contemplated that they would trade ia the supply of 
news; no restrictions were, therefore, imposed as to how 
the work was to be done, and in the event of a breakdown, 
or of a point-blank refusal on the part of the company to 
supply copy, the unfortunate newspapers had no redress. 
There is a case on record where a newspaper was advertised 
for sale, and the purchasers applied for a supply of “ intelli- 
gence on the ordinary terms; they were told that they 
would not be supplied unless they paid the debt of the old 
proprietors, a sum nearly equal to a year's supply of news. 
And the proprietor of a newspaper in the North of Ireland, 
who criticised the delays and errors which had occurred in 
the transmission of “ intelligence” to his office, received a 
communication from the secretary of the company com- 
plained of, informing him that the directors must seriously 
consider whether or not they should supply him with any 
more news. | | 

It is curious to note that the old companies directed their 
attention especially to sporting news; and the charge was 
brought against them by the Eastern Morning News that 
** while the betting market is always fully reported, there ів 
no other department of news which is efficiently supplied.” 
Thus, when Overend and Gurney failed, and when the death 
of Lord Brougham became known in London, the country 
press was not informed by this agency. Incidente of this 
kind reacted against the Electric and International Tele- 
graph Co., and the Press proved, as usual, that it is able 
very effectively to guard ite own interests, 


In 1868, two circumstances were exerting great influence 


upon the mind of the public. The first was the success of 
the State-owned postal service. The second was the com- 
parative failure of railways owned by private oom- 
panies. The penny post did not at first pay, but gradually 
the system became efficient, the Department was held up as 
an example of excellence, so that when at last there was a 
balance on the credit side, the confidence of the nation in 
that State-managed service, if in no other, was established. 
In contrast with this successful issue, the railway companies 
were raising their fares, but were offering very little by way 


of improved accommodation, and the ory was, we have 


given a monopoly to paupers, and we are the victims of their 
poverty.” The evils of unrestricted monopolies were forcing 
the public to change their opinions, A reaction set in, the 
reli of which we witness to-day in the tendency to com- 
munism in regard to everything that can be submitted to the 


process. It is probable that Lord Stanley, who had been 


Neoretary of State for India, and who had but recently come 
to the Post Office, having seen the advantages in India of a 
State railway system, exerted his powerful influence upon the 
side of those who were anxious for the transfer to the State 
of the telegraphs. But whoever was responsible for anpport- 
ing the measure, the honour of putting the suggestion into 
practical shape and carrying it to a successful issue, must be 
ascribed to Mr. Frank Ives Scndamore. 

This chapter of history is so intimately associated with 
Scudamore, that it will be appropriate to give some account 
of that remarkable man. 

Upon reference to the “ Dictionary of National Bio- 
graphy,” * it appears that Frank Ives Scudamore was the 
son of John Scudamore, solicitor, by his wife Charlotte, 
daughter of Col. Francis Downman, R.A.; he was born at 
Eltham, in Kent, in February, 1828. After being educated 
at Christ’s Hospital, he seems to have gone at once into the 


. * Dictionary of National Biography,“ Vol. LI., рр. 168-154 
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Post Office, and to have been promoted by easy stages, until | 


in 1863 he was appointed assistant secretary ; in 1871, after 
farther promotion, he had conferred upon him a Companion- 
ship of the Bath. His work ranks in importance, if it does 
not even excel, that of Rowland Hill. Scudamore, however, 
had the misfortune to live in an. age somewhat less apprecia- 
tive than that which just preceded it. He was instrumental 
in the elaboration of the scheme for Government savings 
banks. He explained to the public the inducements to 
thrift offered by such a system. Не added to this a clear 
exposition of the advantages of insurance and annuities, and 
he crowned his work by bringing the telegraph system of 
Great Britain and Ireland into uniformity and accord. 
Moreover, it was Scudamore who, against opposition, intro- 
duced female clerks into the postal service, thus breaking 
down prejudice and instituting a custom which has 
expanded to-day with benefit to millions of women 
throughout the world. He resigned his position at the 


Post Office in 1875, and shortly afterwards proceeded to 


Turkey, where he endeavoured to introduce reforms into the 
Turkish International postal system. He was rewarded by 
the Sultan in 1877 with the Order of the Medjidieh ; but 
the Ottoman Government were insincere and vacillating, and 
his endeavours were in great measure defeated. Не died at 
Therapia on February 8tb, 1884, aged 61, and was buried 
in the English cemetery at Scutaria. It is curious to note 
that this brilliant man of affairs, who lived his official life 
so seriously, found recreation in contributing to literature of 
the lighter sort. Besides writing for Punch and the Comic 
Times, he doubtlessly saw the humour of supplying 
divertingly serious copy for the Scoisman. He wrote also, 
„People Whom We Have Never Met," and “The Daş- 
Dreams of a Sleepless Man.” | 

Scudamore drew up his report ол the advisability of the 
State acquiring the telegraphs, in 1865, the scheme haviog 
been originally suggested by Mr. Thomas Allan in 1854. 


This prepared the way for the Acts of 1868 and 1869; the 


first entitling the State to acquire all the telegraphic under- 
takings in the kingdom, and the second giving the Post 
Office a monopoly of telegraphic communication. The 
advantages anticipated were accuracy, precision, and dispatch, 
combined with low charges, facilities for the transmission of 
money orders by telegraph, and uniformity of system. A 
great deal was made of being able to put a telegraph message 
into a pillar-box, and prepaying it in stamps. It was pro- 


. posed to collect Ње messages from the boxes at frequent 


intervals. It was asserted that private enterprise had alto- 
gether failed in the work of telegraphy, and tbat the existing 
companies held out no hope of improvement. On the other 
hand, it was suggested that the Government were “ pursuing 
an aggressive policy by attempting to lay the hand of official 
blundering and monopoly upon the whole.telegraph system.” 
Ав a counter argument, the country, was assured that “the 
profits derived would be apportioned to lightening the 
taxation of the country,” and the State-controlled systems of 
Belgium, Switzerland and France were held up as examples 
of excellence. 


Of those newspapers that favoured the transition, the 


North British Daily Mail perhaps should be accorded the 
palm. The leader of July 18th, 1868, in a burst of 
enthusiasm declared :—“ We have no hesitation in predicting 
that in a few years not only would the postal telegraph prove 
the most lucrative branch of the Post Office, but the revenue 
would be such as to lead to the reduction of the rates to the 
half of that at present proposed." 

It would be futile to compare the financial aspect of the 
case presented by Mr. Scudamore in 1868 with the financial 
aspect of the telegraph service to-day. Since the iuitial 
plan was formulated, the tariffs have been reduced out of all 
proportion, and the resulting figures have no clear relation to 
the original estimate. 16 may, however, be of interest to 
note that Mr. Scudamore estimated that there would be an 
annual distribution of eleven million telegrams at an average 
price of 18. 2d. each, representing £640,000. On the other 
side of the account, the value of the properties of the com- 
panies was estimated at three millions. Referring to the 
Times of 1868, we find that the permanent annual charge 
was estimated at about £100,000. ^ ''Subetracting [sio 
the Times spelling was substracting in 18687 this from 
the groes revenue," there was thus left £540,000 for working 


expenses. The working expenses of the companies existing 
at that date were £345,000 a year. The increased business 
might augment this sum, but, on the otber hand, amalga- 
mation would reduce it ; and on the whole Mr. Scudamore 
thinks that the total expenses would not amount to more 
than £404,000." This would leave a surplus of £136,000. 
Making the utmost. allowance for error, there could not, he 
thought, be a surplus of less than £77,750. The Times did 
not endorse these estimates, but it took the very sound view 
that “ if the public advantage imperatively required it, the 
question of cost might be regarded as a subordinate опе.” 

In 1868 Mr. Scudamore presented his revised estimate in 
an adroit form which defied direct criticism, for he gave a 
maximum as well as a minimum statement of probable 
revenue. His ideas as to purchase price had to be modified 
in this second calculation, for the simple and adequate reason 
that the original estimate was for the purchase only of the 
* Electric and International," the “ British and Irish 
Magnetic,” the “United Kingdom," and the London 
District" companies, whereas it was by this time decided 
that the purchase would have to include the cable of the 
* Reuter Telegram Co.," the “ Universal Private Co.," and 
the public telegraph traffics of the ** South-Eastern," the 
* London, Chatham and Dover,” the “ Brighton and South 
Coast,” the ** Caledonian,” the ** North British," and other 
railways. | | 

The effect of this, in round numbers, was to put up the 
probable purchase price to £6,000,000. At 84 per cent. 
per annum this requires a revenue of £210,000 per annum. 
Mr. Scudamore’s estimate of revenue of the minimum to be 
derived from the proposed Government telegraphs, after 
deducting all expenses and charges on the larger scheme, 
was now £203,000. His maximum estimate of the same 
item was £358,000. The Chancellor of the Exchequer, 
therefore, proceeded on the basis of the mean, i. e., £280,500. 
With money at 34 рег cent., this mean representa £8,000,000 
purchase value. The Government, therefore, concluded that 
if Mr. Scudamore could buy up the concerns for £6,000,000, 
there would be a balance in favour of the Government of 
£2,000,000. 

In his negotiations with the companies for the purchase 
of their property, Mr. Scudamore was at the disadvantage 
of having to put all his cards on the table. Moreover, the 
Bill did not come on for discussion in Parliament until 
almost the end of the Session, and to make matters more 
acute, a General Election was pending. Meanwhile the 
shares of the Electric Telegraph Co. rose by June 23га from 
£158 to £165, as the result of the reference in Committee. 
And between June 28rd and July 23rd there was a rise of 
£41. It was on June 25th that Mr. Scudamore made the 
company a definite offer, subject, of course, to the approval 
of the House of Commons, to buy them up at 20 years 
purchase of the present net profite" These terms were 
accepted by the company on June 30th, and were duly 
ratified by the Parliamentary Committee, and confirmed by 
the House of Commons, subject to the passing of a money 
Bill ia 1869. 

For no better reason than that the Bill, if passed, would 
be credited to a Conservative Government, it wes disputed in 
some degree by Gladstone and Goschen. Others of the 
opposition actually tried to throw dust in the eyes of the 
electors by suggesting that the block systems on the railways 
would be deranged, and that accidente would result, Again, 
there were those who suggested that if the Government took 
charge of the telegraphs, the messages would be betrayed by 
the operators, and sold for electoral purposes. There was 
also the usual argument that the various officials connected 
with the Electric Telegraph Co. * wished to receive hand- 
some compensation allowances at the hands of the Govern- 
ment," 'lhe Government saw clearly enough that every 
day of delay would enhance the purchase price, and they 
were not slow to enter into the necessary negotiations. 

Thus was completed one of the most effective and far- 
reaching schemes for facilitating the business of this 
country that has ever been accomplished by statesmanehip. 
If any are inclined to complain of inaccuracies or delays in 
our present system of telegraphs, they will find that, com- 
pared with the system which preceded it, it is the embodi. 


ment of efficiency; and hah top oe that the service does 


not pay, they will find that who nee it are obtaining 
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full value for their money, and they may ponder as to the 
desirability of raising the tariff. 'The man to whom we 
owe this masterpiece of administration is Frank Ives 
Scudamore. _ 

In the early days of the penny post it was the custom to 
seal all letters. And the seal often enough bore the words, 
“Thank Rowland Hill for this.” In tribute to Rowland 
Hill a grateful country presented him with £13,000, and 
they did themselves the honour of erecting a monument to 
his memory at the Royal Exchange. They understood a 
penny. Scudamore conferred benefits, but upon an age 
with fewer moments to squander upon gratitude; his work 
remains, but destiny has removed his name from it. 


REVIEW. 


Imperial Preferential Policy. Ву CHARLES Вніснт. 


London: P. 8. King & Son. 1s. 


The country is getting a little bored with the fiscal con- 
troversy, and publishers find that the demand for literature 
on the subject shows a remarkable falling off. It is a some- 
what unsatisfactory undertaking to review any work on the 
subject, as it is essentially a controversial one, and the 
views of the reviewer must either be in harmony or totally 
opposed to those of the author. Jn the former case, the 
review is а pœan of praise, whereas in the latter he is bound 
to point out what he believes to be erroneous in the author’s 
views, In the second case, he frequently finds himeelf 
expected to follow up his review with a lengthy correspond- 
ence with the author. 

The book under notice is a reprint of some addresses 
delivered on behalf of the Uxbridge Branch of the Tariff 
Reform League, There is nothing new attempted in the 
way of argument, the author confining his remarks to a 


general survey of the main arguments that have been 


advanced on the subject. | 

Like many another disciple of Mr. Chamberlain, the 
author, like his master, shrinks from styling himself a Pro- 
tectionist. A Free Trader in theory, but a Protectionist in 
practice, he is astute enough to see that his position is 
illogical, and seeks to excuse himeelf. Thus, on p. 10, 
haviog already expressed his belief in Free Trade, and 
admitted that it is theoretically irrefutable on economic 
grounds, he says :—*'* Everything which is true in theory is 
also good in practice, but with one highly important pro- 
viso, viz., that proper account be taken of other theories, 
equally true, Node spheres may collide with that of our 
own, and possibly throw it entirely out of action." What 
does the author mean?  Logically, he means that both 
Free Trade and Protection may be equally true in theory, 
which is transparently absurd. No, the author's instincts 
are right; Free Trade is true in theory, and, moreover, 
may be carried into practice absolutely, whereas Protection 
is absolutely impossible as a universal system. Through- 
ont the book, Chamberlain is the final Court of Appeal ; in 
fact, the author's attitude towards this * Missionary of 
Empire " amounts almost to & mild form of idolatry. . 

On the first page, we learn that by force of character the 
unpractical may be made practical. Oertain ideas were 
previously looked upon as unpractical, and, adds the author, 
" во they were, no doubt; but, by sheer force of character, 
Mr. Chamberlain is very rapidly bringing them home to the 
community in a more favourable light.” Force of character 
can never make practical the unpractical, although an 
orator may, as Pope says, “make the worse appear the 
better reason.” | 

One of the stock arguments of fiscal reformers is, that all 
who do not see quite eye to eye with them are convinced that 
“all is well, and that everything is for the best in the best 
of all countries, &c." The author drags in this platform 
claptrap, although in his “considerable travel in various 
parts of the world”. he most certainly never met with any 
eane man who entertained any such preposterous notion. 

The author decides to © almost entirely refrain from any- 
шар in tba тз) of коа. and 5 is “ not a — in 

ling with any special aspect of a question,” Wise 
follower of a wise leader " 1 


A charaoteristic feature of the addresses is the launching 
of opinions unsupported by a particle of evidenoe by way of 
argument. True, the author refers to his assertions as 
arguments, but for the most part they are merely opinions. 

Thus the important subject of producer and consumer is 
treated in this way: “A point on which I desire to lay 
considerable stress is that, for the nation as a whole, the 
producer standpoint is nowadays of greater importance than 
that of the consumer.” Now, a statement of this kind, 
involving an important principle, viz, that the means is 
more important than the end, deserves a rather more serious 
backing tban the further statement that а labourer is a 
producer before he can become a consumer, seeing that it is 
necessary to possess money before spending it.” This is the 
sole “argument” (sic) to support such a far-reaching 
expression of opinion. Does the author seriously think that 
an agricultural labourer really “© produces money г If this 
is what he learnt during his “ considerable travel in various 
parts of the world,” or “ when sitting, like the professors, 
in my arm-chair—a considerable and enthusiastic student of 
political economy—not only the political economy of by- 
gone ages, but also that of to-day,” he has yet to learn one 
of the most elementary principles of economics. 

Coal is one of the few things which the author particu- 
larises. He expresses the opinion, coal— like many metals 
—many of us consider we should keep for ourselves within 
the empire, rather than export to foreign countries.” This 
coal argument of the tariff reformer indicates a great lack 
of the sense of proportion. Taking the year 1902, being 
one for which complete records are available, in that year 
over 270 million tons of coal were produced in the United 
Kingdom, the total exporte being slightly over 43 millions, 
fully half of which exports were sent to our own coaling 
stations in all parts of the world, and to our Colonies. 
Only about 8 per oent., therefore, at the onteide was exported 
to foreign countries, and it is this small total which our 
fiscal agitator thinks is denuding the country of its coal 
supplies. 

The author, moreover, is out of harmony with the findings 
of the Royal Commission appointed in 1901 to inquire into 
and report upon the coal supplies of the United Kingdom. 
This Commission found that there are still over 89,000 
million tons of coal to be relied on, sufficient to meet all 
our requirements for more than 400 years ; whilst taken all 
together it is estimated that we have over 100,000 million 
tons in reserve, and the Commission further condemned the 
coal export duty, and gave its opinion that there seemed to 
be no present necessity to restrict shipments artificially in 
order to conserve our supplies. 

Again, this coal argument is quite illogical, as the author 
has previously shown that almost every article exported from 
this country means employment of labour. And there is 
probably no article of commerce whose selling price contains 
во large a proportion of the costs of labour as does that of 
ccal. The intrinsic value of the coal itself in the ground is 
almost trifling as compared with the actual cost of labour ` 
expended upon it before it reaches the consumer. | 

The author is equally unfortunate in his reference 
German exporte to this country. He takes the year 1903 
to show that German exports increased by about 5 per cent. 
against our 2} per cent. If the author could have shown 
that during this period Germany was enjoying exceptional 
prosperity his arguments would have had some weight; but 
the fact is, that the excessive exports were due to a period of 
exceptional depression, and it is fully expected that these 
will fall off now that the internal trade of Germany is 
improving. 

Speaking of retaliation, the author tells us that foreign 
countries would not dare to retaliate, that they are more 
likely to say, ** Do not shoot, we will come down,” and that 
they would lower their tariffs rather than raise them against 
us. In this connection we might take the author's advice 


. when he says, “ Let us judge the fiscal tree by its fruit, and. 


not by the supposed nature of the soil from which it springs.” 
Well, the country has had excellent opportunity of judging 
of the frnit of the experimental fiscal tree in the matter of 
sugar, The result is that the consumer is now paying 
about double the prioe, and some 20,000 fewer workers are 
employed direotly than before the experiment, to say nothing 


dk the trades bit indireotly, The confectionery trade is, as 
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a result of this fiscal trial trip, being gradually transferred 
to Switzerland, and by the irony of fate we ere export- 
ing machinery to them for that purpose. Further, 
Russia, which is one of the countries affected, and which 
would not, according to the author, retaliate, but ask us to 
stop firing, has retaliated in a most effective manner by 
imposing an additional tax on Indian tea. India, by the 
way, is disposed of by the author in a very airy fashion, by 
saying that Mr. Chamberlain has not happened to mention 
India when roughly foreshadowing the Fiscal Policy.” The 
expression поё happened to mention is delightful in view 
of the fact that Mr. Chamberlain has been so repeatedly 
asked what he proposes to do in regard to India. The author 


rather spoils what otherwise is a fairly temperate résumé of 


the Fiscal controversy by occasionally imputing unworthy 
motives to thoee who venture to disagree with him. Thus, 
we read in tbe peroration of the last page but one, “ There 
has been a great deal of talk lately about ‘gambling with 
the people’s food’ ; the fact is, those out of office are now 
becoming ravenous, and have rushed at this opportunity of 
appealing to ignorant sentiment.” Yet the author himself, 
in several places, distinctly states that the preferential 
policy undoubtedly will raise the price of food. 

The book raises so many controversial pointe that to 
review it properly. would mean writing another résumé of 
the arguments on the other side. The country has, however, 
already shown itself to be surfeited with the subject. 


THE INSULATION OF TRAMWAY MOTORS. 


Tux importance of first-class insulation in the construction 
of tramway motor armature and field coila can scarcely be 
exaggerated. At the pee time, renewals of such coils 
form a large part of the maintenance expenses of railway 
motors, and in some quarters experiments are being made to 
produce an insulation having greater heat and moisture- 
resisting capacity than anything thus far marketed ‘in 
standard machines. Some very interesting results have 
been reached by Mr. L. W. Downes, of Providence, who 
has been investigating this question for some time, and who 
presented the details of his tests, at a recent meeting of the 
New England Street Railway Club. 

Anyone in the least familiar with direct-current tramway 
motor practice to-day knows that these machines have been 
brought by designers to a high state of reliability and 
efficiency. Breakdowns of motors in service still occur, of 
course, but they are во uncommon. in well operated systems 
as to occasion surprise—a decided contrast to the early days 
of the industry. Derailments, the dropping of gear cases, 
broken axles, hot bearings and similar mechanical defects are 
more usually the cause of delays than are purely electrical 
difficulties. As for efficiency, a maximum of 86 per cent. is 
maintained through a wide range of load by many of the 
larger motors, and in nearly every detail of design the 
modern machine shows the result of improved disposition of 
material and workmanship. At the same time, there is in 
many cases room for further improvement in the doing 
away with all forms of carbonisable material in the insulation 
of the field and armature coils, According to Mr. Downes, 
the problem is to produce an insulation capable of standing 
a temperature of from 400° to 500° C., at the same time 
being unaffected by prolonged immersion in water, and 
especially, water at times impregnated with salt. Mica is 
uneuited to the purpose, because of its lack of pliability. 
Asbestos must be impregnated with some compound to make 
it moisture proof, before it can be employed. 

Experimenta in field coil construction with asbestos fibre, 
carried out with various compounds subjected to known 
temperatures for given periods, showed that asbestos paper of 
good grade, thorougbly saturated with baking japan, secures 
an excellent heat and wate: repellent covering. Since 
baking japan is mainly com of linseed oil, it was 
found!to be open to tbe objection of all compounds con- 
taining vegetable oil—a tendency to decompose when elec- 
trified, with the consequent formation of free acids, which 
in turn-attack the copper of the windingr, forming copper 
gaits and ;destroying the insulation between layers, Hence 


the insulated covering of a coil murt be in two parte: an 
inner covering impregnated with one of the hydro-carbon or 
paraffin com which are not so affected, but which does 
not possess the lasting moisture repellent qualities-which the 
japan does, and an outer covering which can safely be 
impregnated with the japan or baking enamel. It was 
found desirable to eliminate any material in the construction 
of the coil which would decompose under 500° O. Asbestos 
tape was used in place of cotton tape for binding the layers to- 
gether. Greatcare wasn toavoid using any carbonisable 
material, not so much on account of the failare in insulation 
caused by its destruction as the mechanical vibration of the 
surrounding parte, which tends to destroy the coil ultimately. 
Mica and asbestos paper were used in place of cardboard to 
hold the layers in place, and asbestos twine for binding the 
terminal in position, thus completely eliminating any material 


which would be destroyed by the heat encountered in practice. 


During the construction of these fireproof coils, after the 
inner covering was applied, the coils were dipped in one of 
the hydro-carbon compounds such as armalac or dielectrol. 
They were then coated with asbestos meal, which excludes 
the air and covers the ooils with a heat-resisting water 
repellent. Then a covering or jacket of asbestos paper 
dampened with water was put on, the edges being connected 
by paste. Complete penetration of the water repellent is 
most important. The terminals were insulated with micanite. 
After the asbestos paper was put on, the coils were heated to 
a temperature of 850? O., the idea being to drive off any 
water which might remain and do damage. It was, of course, 
impossible to drive off all the moisture, but-so little remained 
at this temperature that it could safely be neglected. Another 
covering of asbestos, followed by asbestos braid, was then 
on, the dampness again being driven off by heating, a 
which the coils were immersed in baking japan, the dipping 
being carried on until the outer wrapping of braid семе to 
show. The japan was then baked into the coils, In the 
first experiments very thin asbestos paper was used, about 
*01 in. in thickness, but later good results were secured with 


a thickness of °03 in. 


Teste were made between coils insulated by cotton and by 
asbestos paper, as nearly under service conditions as possible. 
They were heated by passing a current through them in 
series, temperature measurements. being made by the rise in 
resistance of the wire, The coils were епо! in casings 
strongly magnetised, to still further carry out the idea of 
gervioe conditions, and readings were taken every 15 minutes, 
day and night, for six days. The temperature in both coils 
or sets was gradually increased, until finally the cotton- 
covered coil reached 780° F., and the asbestos-insulated coil 
900° or over. At the end of the test both coils were 
immersed in water. The cotton-insulated coil broke down 
at once, but although the water reached the boiling tempera- 
ture, and was kept there for about 24 hours, there was no sensible 
decrease in the insulation resistance of the asbestos coil. 
The onter covering of the cotton coil had become bard and 
brittle, while the asbestos coil was uninjured. The final 
calculated temperatures were 440° O. for the. asbestos and 
419° О. for the cotton-insulated coil. Over the micanite - 
bushings used to insulate the terminals were forced metal 
rings, to which were soldered disks of thin sheet brass con- 
stituting water shields, i 

In another test a current of 70 amperes was applied to а 
G.E. 800 field coil, and to an asbestos coil. At the end of 
an hour the temperature of the former had risen to over 838? 


O., while it was carried to 419? in the asbestos coil. The 


G.E. 800 coil ignited and complete carbonisation tcok place, 
while the newer coil was uninjured. Blow holes ap 
in lead-covered coils at 78°. In service the lower field coils 
of a railway motor are geuerally subjected to the most trying 
conditions, but it is doubtful whether it would pay to make 
any distinction between the grades of insulation adopted 
upon the upper and lower coils, 2 
Armature coils have been successfully insulated in the 
same manner, but on account of the limited available space, 
it has been found necessary to keep down the thickness of the 
insulation. It has been found possible to use three layers of 
paper, ‘01 in. thick, and one thickness of asbestos tape, butt 
wrapped, if the tape is dampened and rolled down from 03 
to 02 in. Damp asbestos is quite plastic, and can thus be 
thinned without destruction of the fibre. If the leads are 
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covered with asbestos tubing, the coil will be nearly 
indestructable. Of course, as the temperature exceeds 500° 
and mounts upwards towards 1,000°, it comes dangerously 
near the meltiog point of copper. The insulation was not 
designed to meet practice conditions in excess of 500°, 
although the tests thus far made do not place any arbitrary 
limit on its value. It is probable that the sparking limit of 
the motor brushes would be reached long before these high 
temperatures could be attained in actual service. Delto- 
beston wire was used in the asbestos coils tested. 

In connection with this subject of insulating motors and 
other apparatns against the action of heat, it is worth 
remembering that other points besides the disposition of 
heat losses must be considered in selecting electrical 
machinery. It is often claimed by manufacturers that this 
or that piece of apparatus is provided with better venti- 
lating facilities than any similar machine on the market, 


and the fact is emphasised as though it were a point of: 


great superiority. Doubtless ventilation is an excellent 


feature as far as it goes, but when the heat losses are: 


aggravated by inadequate copper and iron in the construc- 
tion of the machine, the ability to throw away needless heat 
‚ is not such a good point after all. It is all well enough to 
protect the windings against heat, but if this is done at 
the expense of ample cross-sections in the electrical and 
magnetic circuits, inefficiency is almost certain to result. 

These experiments, with a view towards improving the 
construction of motor armature and field coils, go a long 
way towards showing that there are sometimes opportunities 
to improve even standard equipment. They illustrate the 
possibilities which still lie ahead of the designer in more 
than one branch of electrical work, in his efforts to reach 
the limit of efficiency and durability. 


SWISS METHODS OF CHARGING FOR 
ELECTRICITY SUPPLY. 


Pd 


Some interesting information on this subject is contained in a paper 
recently read by Dr. G. Stern before th» Vienna Elektrotechnischer 
Verein, and in the subsequent discussion. 

The paper deals with the methods adopted by over 10) supply 
stations, and shows that nothing approaching uniformity, either in 
the method of charging or in the amount cbarged, has as yet been 
attained. | | 

As regards lighting, some stations adopt a single inclasive charge 

per nominal candle-power-year, and its amount varies from 72d. to 
1з. 4d., with an average of 103d. Others have several rates according 
to the nominal total annual burning hours. Thus, when three rates 
are adopted, the average price per candle-power-year is, for a 500- 
hone year, 104d.; for a 1,0CO-hour year, 1s. 04d. ; and for a 1,500- 
Hour year, 1s. 3d. | 
. Although this fixed inclusive charge system is in very general use 
at present, it seems likely that it will gradually be replaced by the 
meter system. For many years when meters were employed the 
charge per kilowatt-hour was from 3d. to 6d., and this was supple- 
 mented by a further charge of from £2 16s. to £3 12e. per year per 
kilowatt as a guarantee against loss through too little use of the 
lamps inetalled. This latter charge was later replaced by a definite 
minimum charge on each consumer of from £1 4s to £4 16s. per 
annum. In cases where the sole charge is a rate per kilowatt-hour, 
the amount of this rate varies from 32d. to 72d., and is subject to 
varying rebates, 

These rebates are assessed sometimes ón the number of lamp con- 
nections, sometimes on the hours of burning (where the charge is 
by meter), and sometimes on the amount of the total annual con- 
sumption expressed either in kilowatt-bours or in tbe money value 
of these kilowatt-hours (allowing for the reduced price per kilowatt- 
hour at increasing consumptions). 

The first of these methods is employed in only 15 cases with fixed 
inclusive charge. The rebate commences at lap connections vary- 
ing from 100 to 500 0. r., and takes the form cf а reducticn of from 
10 per cent. to 40 per cent. The second method of allowing rebate 
only occurs in seven stations, and in mcstof these the amount of 
the rebate allowed rises steadily with the number of burning hours. 
The third method is employed in 53 out of the 115 cases examined. 
Ten of these grant rebate indefinitely, 24 according to the annual 
money value of the energy consumed, and 14 according to the 
coneumption in kilowatt-hourr. 

When the reduction is made according to the kilowatt-hours, the 
first kilowatt-hours up to a certain number, say 500 Ew.-hours, use d 
in the year, are charged at the full normal rate, a further number 
of kilowatt-hours (generally a larger number than before, say 1,000 
Kw.- hours) is charged at a reduced rate, and so on to the end of the 

cial year, when the process recommences. 

The rebate stated as a percentage of the total yearly cost varies 
greatly. Most of the companies allow rebate after a consumption 


ә 


of the value of from £8 to £12, and at а rate of from 1 per cent. to 
10 per cent. The highest reba es ever allowed are 33 per cent. on 
a normal price of 62d., and 45 per cent. on a normal price cf 43d. 
per unit. 

Special systems intended to allow equitably for all the interests 
involved, such as the Wright eystem, have not found favour up to 
the present. 

A comparison of the annual charges in typical cases shows that 
for 300 to 500 annual burning hours the cost by meter comes 
out lower than with the siogle inclusive charge per candle- 
power-year, tbe differenca being only slight at 600 hours, 
bnt more marked at 300 hours For 700 hours the meter 
charge is about 35 per cent. greater than tbe other, and for 1,000 
hours about 55 per cent. higher, and so on for still longer honrs, 
showing tbat the existing meter charges for short hours of burning 
are too low, whilst for lorg hours the inclusive charge ia too low. 

Torning next to the supply of energy for power purposer, out of 
88 supply stations 18 charge exclusively by meter, and 31 exclusively 
by a fixed charge, while 39 employ both systems. 

The fixed inclusive charge is especially commonly employed in 


_the supply of energy to factories during the complete working year 


of from 3,0С0 to 3,300 hours. The amount of the charge ів usually 
based on the actual horse- tower developed at the motor spindle. 


- Soma statione allow one fixed price per B P.-year, while others vary 


the price according to the size of the motor. 

The charge per н P.-year for 3. H.. motors varies from £16 188. to 
£5 88, with an average of £9 12s. For 15-н P. motor: it varies 
from £13 to £A 4e., with an average of £8 2s., and for 50-н P. motors 
it varies from £13 to £4 83., with an average of £7 4s.. 

Twenty-five companies make additions of from 12 per cent. to 


50 per cent. to the fixed charges when the motor is to be available 


at all hours of the day or night in place of merely for the usual 
annual working houre. 

When meters &re employed for motor supply, they sometimes 
tske tbe form of mere working hour indicators, the average horse- 
power being either simply estimated spproximately or obtained by 
means of а recordicg wattmeter. 

Fifty-one supply companies, however, employ ordinary kilowatt- 
hour meters. Fifteen of these have a single fixed price per kilo- 
watt-hour. Twenty-nine of them insist on a minimum annual pay- 
ment, depending either on the total kilowatt-hours consumed or on 
the size of motor installed, and varying from £2 168. to £10 per 
consumer per annum. 

When direct charging by meter is employed without additional 
fax оп the consumer, the price varies from 1°05d.to 1:25d. per 
H.P.-hour for small motors, and from 6d. to ‘854. per H.P.-hour for 
large (30 н.р. to 50 вр.) motore. The prices per kilowatt-hour 
vary greatly, various companies fixing the amount at 6d., 85d, 
'95d , and even as high as 521. 

In some cases part payment is obtained by a fixed annual charge, 
varying from £7 4s. to £14 15s. per B P.-year, and in tuch cases the 
rate of payment per kilowatt-hour ie especially low ( 2d. to ‘3d.). 

Rebste is allowed on the same principles as for lighting supply, 
the amount of rebate most commonly depending on the total annual 
oonsumption. 

Sixty-eight out of the 88 supply compsnies allow reductions when 
the 7 is ueed during the daytime only, mostly by reducing the 
fixed inclusive charge per annual horse-power to between £5 and 
£7. Only three companies employ double-tariff meters. 

A comparison of tbe results cf the different systems shows that 
up to about 1,000 houre, use per annum the cost by meter is lower 
than by fixed inclusive charge (based on a 3,0CO-hcur year), but 
that if the power is used throughout the working year, the cost by 
xn on the average, very much greater than by the fixed charge 
method. 


— 


THE PROPER USE OF UNIT S. 


THERE are constant complaints about the faults of systems of mes- 
surement or units, There is, atter all, not much in systeme ; there 
is far more in principles, and if engineers and cthers would think 
and calculate on first principles they would commit far fewer and 
less serious errors than they fall into by clumsy rule-of-thumb 
methods of calculation. 

Such a case recently came under notice, which had relation to the 
amount of circulating water requisite for condensing a given weight 
of steam. The summer temperature of the water supply being 
probably about 52° F., nly not 55° F., the ratio of circu- 
lating water was given as 25 times the feed water, on the assump- 
tion that the hot well temperature might be about 100° F., and that 
each pound cf feed water supplied could not possibly be called on 
to part with 1,100 heat units. Nothing, in fact, was deducted for 
work done or for radiation losses. The pcople concerned wrote to 
manufactarers of condensing plant, and a supply of 50 times the 
feed was demanded. It is evident that, since the manufacturers 
knew their business, they had based their reply on the circulation 
water being supplied probably at the temperature of a pond or of 
a cooling tower. The purchasers, however, did not appear to have 
gone beyond mere rule-of-thumb methods, threw the blame upon 
their ergineer, and proceeded to put themselves to the expense 


of procuring twice as much water as they required. Is not this 


but a sample of the averyday practice of too many of our indus- 
trial concerns? The діт союга or tbe management have no tech- 
nical knowledge fitting them to undertake the duties thry engage 
to perform. The men engaged by such directcrs secure their posi- 
tions without the necessary qualifications for them. Oiten the 
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so-called engineer is merely a mechanic who has grown up with the 
business, has acquired no knowledge of the principles of engineer- 
ing. and mekes no attempt to be other than a mere mecbanio. All 
he does is Cone by experience of something gone before that was 
similar, or by reference to some pocket-book out of which a formula 
is dragged and wrorgly applied, or a process of trial and error is 
gone through at the expense of the proprietor or the unfortunate 
sharehrlders, and experiments quite needless are entered upon 
which the mildest of elementary hnowledge of a few physical facte 
would show to be unnecessary. 

Based as are most of our industries on the calorific power of coal, 
а kcowledge cf the thermal unit ought to underlie everything, for 
it is the measure of mechanical effort, of electrical energy and of 
chemical energy, and is, in fact, the universal ooinsge of scientific 
data. To use this coinage properly, it is no more necessary to 
know what heat is than it is to koow what the gold is from which 
material coins are made. Bat it ie necessary to sucoess in industry 
to kaow how to calculate results in their proper units. 

In the outcry for technical education, it has often been pointed 
out in the:e columns that it is to the employers that it is necessary 
to look before improvement can bə ected. Scientific industry 
cannot live and prosper under ignorant leadership. 

We have used the thermal unit in our parable rot to point a 
special case, but to illustrate a parallel exemple, for this unit corre- 
lates all others. It is also simple, yet it is hardly understood by 
men wh» are responsible for the use of millions daily. An equal 
ignorance pervades employers in other lines How are these em- 
ployers to be brought into line technically with their youngest 
apprentices? There ie a huge mass of unused knowledge in 
lower ranks of which no use is made by those who, while, perhaps, 
Aog for protection, are letting flow unregarded to waste many 

anes. 


NEW PATENTS APPLIED TOR. 


Compiled expressly for this journal by W. P. Тиомрвои & Co., Electrical Patent 


nts, 822, High Holborn, London, W.O., and at Liverpool, to whom all 
inquiries should be addressed. 
11.745. Improvements in electric telegraphy.” І. Krrszk. June 5th. 


(Oomplete.) 


11.756. Im] rovements іп or relating to apparatus for preventing th» ‘live’ 
wires of electric tramways falling to the ground in case of breakage.” S. SIxs 
and A. Rozgents. June 5th. 


11,773 "Improvements іп magneto-eloctrio ignition apparatus.“ F. R. Simus 
and R. Boscu, Jane Sth. (Complete.) 


11,774. ‘“Improvemente in electrio fuses and cut-outs.” Тнк BRITISH 
5 Co., LTD. (The General Electrio Co., United States.) 
une tb. 


11.805. Improvements in switches for use for electric lighting and power." 
W. С. Kikwan and К Qraney. Jone 6th. 

11.818. An improved universally adjostable electric light bracket." E. J. 
OVERELL. June 6th. | 

11,821. Load equaliser for alternating currents with automatic regulation.” 
R. Bratn. June 6th. | : 

11,810. '' Eleotrio block signalling and train control system." Ј. A. WHYTE. 
June6 h. (Complete.) 
К игы * Improvements in or relating to electric target setting apparatus.“ 


. Восіт. (Phonix Elektrotechnische (Ges. m. b. H., Germany.) June 6th. 
(Complete.) 


11,861. ' Improvements in battery plates." Н. C. HvssELL. June 6th. 
(Complete.) . 

11,862. "Improvements in battery plates." H. C. HvssEeLL. June 6th. 
(Complete.) 

11,881. "Improvements in arc lampe." B. M. Draxe and J. M. GorHaM. 
June 6th. | 

11,899. ''Improvements in electrical relavs for railway track circuits and 
telegraph purposes." W. R. Sykes. June 7th. | 

11,901. ‘Electrically operating stop watches from more than dne place, 
automatically.“ B. A. PitKincton. June "tb. 

11,921. “Improvements in methods and apparatus for producing electric 
вооа signals.“ С. H. O' BIER. Jui e 7ih. (^omplete.) 


11.923. Improved controlling apparatus for electrically-propelled vehicles." 
W.N.ETEwART, June "th. 


11,924. “Improvements in driving gear for electrically-propelled vehicles.” 
W. N. STEWART. Jude tb. 


11,981. Arrangement for suppressing harmonics in alteroating-ourrent 
machines." La SOCIETE ANONYME WERESTINGHJUSE aud M. LE BLANC. (Date 
applied for under Patents Act, 1921, June l0ch, 1901, being date of application 
in France.) June 7th. (Complete.) 

11,949. “Improvements in and relating to the manufacture of incandescent 
filaments for electric incandescent lamps." А. Jvsr, F..Hanaman, and 
VEREINIGTE ELEcTRICITATS ÁciiEN-GEsELLSCHAFT. June th. . 

11,967. “Improvements in connection with hoisting gear for ars lamps and 
other like purposes." CnoxProx & Co., LTD., and E. W. ABBOTT. Juhe 7th. 

11.970. I nprovements in and relating to electrio switches." THe BR. 18 
Т номвох-Носзтом Co., Ltp., and E. B. Wepmore. June 7th. 

11,971. "Improvements in vapour electric apparatus.“ THE Britira 
ThONAON- HOUSTON Co., Lrp. (The General Electric Co., United States.“ 
June 7th. 

11,984. ‘* Devices for electro-medical treatment." F. Ler. June 8th. 


11,995. “Armoured casing lor electrica! wiring and the like," L. HowELL. 
June 8th. 


12,003. ‘‘ Improvements in socket connections fer electric light cables.” 
H.E.S8axBy. June &h. 


12023. Electric conductor ra‘l insulator.” C. Н. Roserts. June 8th, 

12,021. “ An improved electrical switch." A. W. PrwNnosrF. June 8th. 

12,032. *‘Improvements in connection with regulating rheostat and motor 
starters for electrical purposes.” G. E. FLEKTCnEH. Jane9th. (Co nplete.) 


12,000. “Improvements in electrical measuring instrument:," G. K. B. 
Evryinstone. June 9, 


12.097. “la provements in and relating to electric arc lamps.“ 
(О. Konitzer, Germany.) June 9th. 

12,106. “А new insulating material and process for preparing the same.“ 
J. Mevenvenc, June 9th. (Complete.) 

12,150. "Improvements in apparatus for compressing or setting the boads of 


electric railways and tramways, and for other analogous purposes." J. Saw. 
June 10th. 


> 
В. Zvsxaw. 


7 : e 
12,160. Electro-catelytic process for obtaining fixed gases from any suitable 
carburant." A. A. EvrENo. June 10tb. : 


12,170. '' Improvements in electrical cables.“ Н. Epauxps and P. Dawsox, 
June 10th, 


12,171. “ Improvements ia and connected with electrical cables or coa- 
doctors.” Н. Ермсярз aad P. Dawson. June 10th. 


12,182. “Improvements in а°с lamps." R. P. Myers. June 10th. 


12,193. “Improvements in and relating to means for starting and con- 
trolling alternating current motors.“ W. E. Evans. (The Allgemeine Elek- 
tricitits Ges., Germany). June 106һ. 


12,203. Improvements in electrio bells." B. А. Buisry. Jane 10th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвох & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1903. 
WIRELESS TgzLEGRAPHYy. G. Morin. 20,061. September 17th. 


GaLvaNIC BATTERIES., G. A. Wedekind and Н. P. R. S. Porscke. 20,318 
September 21st. 
INpceri0N Coils. V. Reichenberger and E. Weirsmüller. 20,572. September 


24th. 
MaRINE SIGNALS, J. Eggen. 20,798. September 28th. 
DvxaMo-ELECrRIC МАСНІХЕЗ. Н. Chitty. 20,820. September 28th. 
TELEGRAPH SysTEMS. C. К. Jones. 20,907. September 29th. 


MOUNTING ELECTRIC Fittings OR INSTRUMENTS. R. W. H. Hofstede-Crull. 
21,008. September 30th. 


MEASUBING ELECTRICITY. W. Hamilton. 21,027. September 90th. 

ELECTRIC REg8ISTANCES. Н. M. Hobart and F. Punga. 21,054. October 15. 

Party LINE TELEPHONE SysTEMS. Н. С. Heide. (G. A. Lowry, U.S.A.) 21,078. 
October Ist. 

MEASURING ELECTRICITY. 
ber Ist. 

TELEGrAPHS. A. Battaglia-Guerrueri. 21,194. October 2nd. 


MEASURING ELECTRICITY. Siemens Bros. & Co. (Siemens & Haleke, Akt. Ges., 
Germany.) 21,404 and 21,405. October Sth. 


MEkAasuuiNG ELECTRICITY. Societe Anonyme des Ateliers de Mecanique de 
Precision de Territet, Switzerland. 21,504. October 6th. 


GaLvanic BATTERIES. J. M. La Croix. 21,652. October Sth. 


WinkELERS TEgrLEGRAPHY. T. E. Clark and T. E. Clark Wireless Telegraph, 
Telephone Co. 21,653. October 8th. 


MEASURING ELECTBHicITY. C. Beetz. 21, 700. October 8th. 
ELECTRIC Lamps. G. M. Lane and E. Н. Adams. 21,909. October 12th. 


Dynamos. W. С. Martin and J. Lowson and W. B. Sayers (trading as Martin 
and Co.) 22,053. October 13th. 


ELECTRODES. G. Cornaro. 22,090. October 18th. 
DyNAMO-ELECTRIC MacHiES. Ө. M. Gibson. 22,269. October 15th. 


TELEPHONE SysTEMS. W. C. Fairweather. (Kellog Switchboard and Supply 
Co., U.S.A.) 22,440 and 22,4404. October 17th. | 


WiNDpING ELECTRIC Coils. W. Н. Wilson. 22,448. October 17th. 

RanGE Fix DRS. H. Shoemaker. 22,486. October 17th. 

CovPLINGS. Е. Н. де Veulle. 22,634. October 20th. 

COHERERS. L. Dorman. 22,680. October 20th. 

DISTRIBUTING AND REGULATING Exectnicity. J. Dalziel. 22,758. October 21st. 
CLocks. Е. A. Chandler and B. Bonniksen. 22,858. October 22nd. 


Motors. E. A. Carolan. (General Electric Co., U.8.A.) 22,911 and 29,913. 
October 22nd. 


Motors. B. G. Lamme. 29,057. October 21th. 
ELECTROMETERS. Crompton & Co. and W. A. Price. 28,448. October 29th. 
SwiTCcHES. J. Tomlinson and H. Lomax. 28,608. October 31st. 


MEASURING ELECTRICITY. (Вос. Anon. des Ateliers de Mecanique de Precision 
de Territet, Switzerland. 93,652. October 8rd. 


GaLvaNic BATTERIES. Н. Nehmer. 28,712. November and. 
Conpucrors. E. Giraud. 28,978. November 4th. 
TELEGRAPHS. J.D. White. 24,025. November 5th. 
ELECTRIC Barus. J. Zwiebel. 24,197. November 6th. 
DvNAMO-ELECTRIC MACHINES. A. P. Zani. 24,129. November 6th. 


MaaNETO-ELECTRIC MacHiNES. А. G. Bloxam. (A. Schoeller, Germany.) 
24,302. November 9th. 


SHips’ TELEGRAPHS. G. Green апа Е. E. Prior. 94,144. November llth. 
TELEGRAPHS. J. Т. Armstrong and A. Orling. 24,516. November llth. 


GaLvawic BATTERIES. W. P. Thompson. (Pfluger Accumulatoren-Werke Ak.- 
Ges.) 24,620. November 12th. 


Recorping TELEPHONE SIGNALS. E. G. Craven. 94,680. November 13th. 

ELECTRICALLY-PROPELLED VEHICLES. British Thomson-Houston Co., Ltd. 
(General Electric Co., U.S.) 24,798 and 24,799. November 14th. 

Supporting Lamps. «M. H. Galworthy and London Electrical Fittings Co. 
25,028. November 17th. 


CuRRBNT Матевв. G. W. 6. Case and Reason Manufacturing Co. 
November 17th. 


A. J. Boult. (M. E. Turner, U.S.A.) 21,090. Octo- 


25,074. 


GENERATORS For IGNITING IN INTERNAL CoMBUsTION Exorxes. G. Honald. 


25,150. November 18th. 

Авс Lames. L. Cibie. 25,153. November 18th. 

Crr- ours. H. H. Hornsby and E. W. Anger. 25, 222. November 19th. 

GAS AND Like ENoiNES. L. Mellor, 25,482. November 23rd. 

SwitcneEs. British Thomson-Houston Co., Ltd. (General Electric Co., U. 8.) 
25 525. November 23rd. 

Morons. British Thomson- Houston Có., Ltd. (General Electric Co., U.S.) 
25,527. November 23rd. m 

Arc Lamrs. W.J. Davy. 25.577. November Ard. 


Ixvbcriox Соп. Y. W. Delves-Broughton and J. A. Cole. 25,591. November 


Ath. 
Мед ArnestTens. G. Zapf. 25,657. November 24th. 
CaAN-FREED APPARATUS FOR ELECTRIC METERS. British Thomson-Houston Co., 


Um td., and F. Holden. 25,654, November 24th. 


d Systems. Falk, Stadelmann & Co. 25,663. November 24th. 


1904. 


Е РИЯ ELECTRICALLY-OPERATED SECTIONAL ТАВОЕТУ, G. A. Peters. 
9,805. April 19th. | 

ELEcAuc Arc Lars, C, E. Foster, E. R. Grote and M, V. Ely. 9.123. April 
Ath. 

Actoxatic REGULATION оғ ELECTRIC CURRENTS For CHARGING Barreres, The 
Acdengesellschaft Brown, Boveri & Cie. (Date claimed for patent nnder 

Patents Act, 1901, April 23rd, 1903, being date of application in Switzerland.) 
9,300 April 22nd. 
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TRUE AND FALSE ECONOMY. 


THERE is in a man no surer sign of earnest purpose and 
whole-hearted diligence in the interesta of his employers, than 
his perpetual dissatisfaction with existing methods, -material 


or, organisation. So far as his intentions are concerned, he 


is to. be more highly prized: by his superiors than the man 
who sees things as they are, accepts then às good. кш 
'and'never troubles to think of better. se 

But one zealous man can in his zeal do more positive harm 
to his cause than ever his lackadaisical brother, and here 
comes in the wisely repressive inflaence of the engineer if the 
man is a foreman, of the director or the committee-man if 
the man be the engineer, if it so happen that engineer or 
director or committee-man have the knowledge himself to 
say the zalot nay. 

The self-educated кайы. the eager young engineer, 
fresh to power of spending money not his own, and fresher 
still to commerce, to the science which, when it sacrifices at 
all, gives up the smaller thing for the sake of a bigger, are 
both quick to learn and quick to make mistakes, and the 
chief fault in them is that they have not lived long enough 
to acquire a full sense of proportion. 

The responsibility resting on these men may be "e 
but the responsibility which they provide for their superiors 
is still heavier, and their ultimate shape depends largely on 
the appreciation of this fact by their superiors. If theshape 
of the toague, or the manner of the licking be not good, then 
the cubs cannot be expected to turn out fine, upstanding, 
bright-eyed fellowa, knowing how to get the moet honey 
out of the tree; but it will pay well if pains are taken over 
this same licking into shape, for upon the result may hang 
the difference between a dividend and a loss. 

Once there was a foreman who “ discovered " malleable 
iron. Thereafter he made good use of the discovery in 
places where previously no one had thought of using it, but 
he was not plentifully endowed with the sense of proportion, 
and he lost as much as he gained by putting malleable iron to 
uses for which it was never intended, and for which cheap 
cast-iron was good enough. 

Then there was an engineer who used hardened 8teel trolley 
wheels because he got only 5,000 miles out of the usual gan- 
metal wheel; and there ware quite a number of tramways 
on which the brake blocks were chilled so that they might 
lagt longer. 

Instances of a similar wall-eyed wy of looking at things 
will oc ir to most of our readers, Those we have given 
will serve to illustrate the meaning of our opening remarks. 

There is, however, wide room for j idicious economy of 
material in tramway construction and maintenance, and 
we are glad to think that the knowledge of this is saking 
gradually into the miads of tramway men. We seem to 
have taken expeasive ideas fron the Americans daring the 
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renaissance of tramways, and we have been ten years getting 
rid of them. 

Gun-metal, or what went by that name, was to be жеп 
bespangling every part of a new tramway. Trolley heads, 
controller-handles, hangers, everything that could be cast 
was made of gun-metal ; but the fact that cast-iron, malle- 
able iron, and steel can be used to as good purpose for many 
of the articles which figure in a catalogue of tramway 
supplies is becoming more widely known, and we hope to 
find that the manufacturers who are efhibiting at the 
Agricultural Hall next week have not been slow to appre- 
ciate it. 

To exemplify the above statement, we open, at random, a 
catalogue of overhead material, and find “straight line 
hangers without insulating bolt" listed at 28, 9d. each in 
bronze, and 1s. 3d. each in malleable iron. On that little 
item alone a saving equivalent to the interest on £200 
capital can be made on every mile of tramway. Then the 
price of trolley-heads may be reduced by two-thirds, by 
exchanging gun-metal for malleable iron, and much of the 
gun-metal work in trolley-wire ears and other fittings may 
be made just as well of a cheaper material. 

Although much has been done already in the direction of 
cheapening materials, very much remains to be done, and 
we look to the engineers and the foremen to take advantage 
of experience, which has been bought elsewhere and need 
not be paid for again, and to keep ever on the alert for new 
economical openings. | 


IN the current issue of the Local 
Government Journal tbere is a letter 
by Mr. D. Herbert Grimsdale in refer- 
ence to an inquiry by the Local Govern- 
ment Board's Inspector into an application by the Uxbridge 
U. D. C. for a loan for a power plant of 40 H.P. There ів 
already installed a Dowson producer gas plant, which 
is to remain as а duplicate, and the inclination was in tke 
direction of installing another gas plant rather than 
having both steam and gas plant in the same works, ко, 
as an alternative to steam, suction gas plant! was suggested. 
However, according to Mr. Grimsdale, the Inspector stated 
that the L.G.B. considered the suction system to be in the 


experimental stage, and would not sanction a loan for such 
a plant. : 


The L.G.B. and 
Suction 
Gas Producers. 


Though still in its infancy in point of years, the 


appreciation which it is meeting from all classes of power 
users, public and private, speaks volumes for the new system. 
It would be impossible to estimate the number of suction gas 
plants in existence, as ғо many have been installed by private 
firms, but the fact that there are nearly 40 different types 
now on the market will give sume idea of what manufac- 
turers think on the matter, 

Though the pressure producer had become so far estab- 
lished as to meet with the approval of the L. G. B. as being 
past the experimental stage, the improved economy, lower 
first cost and other advantages of the new system have to 
affected the rival pressure system, as to cause it to adopt the 
regenerative method of raising the steam in place of the 
older arrangement, which included a steam boiler, thus 


effecting an economy of fuel amounting to something like 
like 12 per cent. of the fuel gasified in the producer. 


That there may have been some special circumstance in ' 


connection with the Uxbridge application is indicated by 
а letter from Mr. Hugh Campbell in the Engineer, June 
23rd, 1905, in which he quotes an instance where the L. G. B. 


has granted a loan for the specific purpose of installing suction 
plant— namely, that of the Chippenham О.С. for a pamp- 
ing installation, consisting of two 40-B. H. P. and one 25-B.H.P. 
gas engines, with suction plants—and gays that his firm 
bas several other orders in hand for similar contracte. 
The same firm has put down the following plants for 
similar duty to that required by the Uxbridge Council :— 
One 60-B. H.. gas engine and suction plant with treble ram 
pump for Combe Down Waterworks; and four gas engines 
and suction plants driving sewage pumps for Kingswinford 
U.D.C., Worcestershire. 

Mr. Campbell р ев on to point out that while it is true 
that the suction plant has not been offered freely here until 
about two years ago, it has been in regular use on the Continent 
for several years past, and in view of the successful resulta 
obtained, it is difficult to understand the attitude of 
Inspector recorded by Mr. Grimsdale. | 


a 
[4 


THE Vienna Court of second instance, 


Intern ona) Which recently affirmed the decision of 
Glow Lamp the lower Court dismissing the action 
Syndicate. brought by the firm of Watt against the 


International Glow Lamp Syndicate, 


took the opportunity of discussing the question as to 


whether agreements such as existed between the cuntending 
parties were valid for Austria. It was found that syndicate 
agreements which actually fall within the scope of Sec. 4 of 
the Austrian Coalition Law, and also if they have to be 


‚ judged according to German law, can have no effect in 


Austria. But the Court came simultaneously to the con- 
clusion that Sec. 4 of the Act could not be ‘applied to the 
cage of Watt versus the syndicate. "The regulations made 
under this particular section refer to rings formed 
between producers and merchants, not for the pu 

of regulating the output, but with the object of 
increasing the prices of goods to the detriment of 
the public, and thereby securing to the parties to the agree- 
ment a profit which cannot be justified from the standpoint 
of sound national economy. In finding that the section could 
not apply to the action in question, the Court considered that 
it was sufficiently proved that the glow lamp market, prior 
to the constitution of the syndicate, was entirely disorganised, 
and that conditions existed which could not be of long 
duration, The individual members were compelled to agree 
to deliver lamps only of good and uniform qnality and 
corresponding to the present state of technical manufacture, 
and special rules were adopted to secure the fulfilment of 
this part of the syndicate agreement, It was further pro- 
vided that patents and inventions representing improvements 
should be placed at the disposal of all the members, and a 
technical committee was to be appointed. An inspection 
of the correspondence which preceded the conclusion 
of the syndicate agreement left no impression that 
these regulations were not seriously intended, even if an 
increase in prices was hoped for as a result of the formation 
of the ring. Thus the results of the arrangement, the 
Court concluded, afforded no justification for subjecting the 
syndicate to the operation of Sec. 4 of the Coalition Act. 
It wil be seen from this judgement that the question 
whether syndicate agreements between German and Austrian 
undertakings are valid mainly depends upon the problem as 
to whether the ring inaugurates a price policy of exploiting 
the public ; but difficulties naturally arise as to determining 
where sach a policy begins and where it ceases. 


Our annual list of Electric Tramways 


` Electric Tramway ang Railways of the United Kingdom 


and Railway 


Table is issued as a supplement to this number 


of the ELECTRICAL REVIEW, and on the 
same sheet is given a list of Power Distribution Companies 
at work or projected. We wish to acknowledge our 
indebtedness to the numerous engineers, secretaries and 
сит whose kindly aid alone enables us to compile these 
tables. 

The second part of our list of Electricity Works will 
issued early in July. ` 


——— a 
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RYMER-JONES'S STANDARD CONDENSER. 


Тнк tinfoil and mica condenser ordinarily employed as a 
stundard wherewith to compare other unknown electrostatic 
capacities cannot be absolutely depended upon to remain 
perfectly constant, but requires itself to be re-standardised 
from time to time. For, although those made by the best 
makers are often remarkably constant, this fact is not a 
sufficient guarantee that any particular standard has remained 
absolutely correct, and owing to the very stringent conditions 
enforced as to capacity, and the possibility of cable being 
rejected should it not exactly conform to the specification 
value, the reliability of the standard condenser employed 
is a matter of paramount importance. 

Among possible causes of change are varying pressure 
between plates, flaws or cracks in the mica, air bubbles, and, 
perhaps worst of all, moisture, which in damp and hot 
climates is liable to find ite way in, and is readily absorbed 
by the paraffin wax. 

The usual method of constructing a tinfoil and mica con- 
denser probably contributes to varying pressure between the 
condenser plates. It is as follows :— | 

Tinfoil and mica sheets are alternately laid over each 
other in a form” with hot paraffin wax between them 
the foil being smoothed over to remove creases and exclude 
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Fia. 1.—Вкотгок` OF CONDENSEB. 


air bubbles as each is added—until the requisite number for 
а given capacity has thus been built up. 

. The compacted mass is then transferred toa press and 
subjected to considerable pressure, which consolidates them 
still further and expresses superfluons wax; the exact 
resulting capacity depending on the degree of compression, 
which compression to some extent depends on the tempera- 
ture of the mass. A lug on each tinfoil projects beyond the 
mica; the lugs of the first, third, fifth, &c., foils being on 
one side, and those of foils two, four, six, &c., on the other 
side of the condenser. The lugs of the uneven numbers 
are soldered together, and those of the even numbers 
similarly connected. These condensers are afterwards 


embedded in paraffin wax and clamped between metal 


brass plates firmly screwed together, and the whole is finally 
laid in ita case, and the space around it also filled with 
wax. | 

‚ Ав thus constructed, each foil when charged acts induc- 
tively through the mica sheet on both sides of it. 


one element. 


Fia. 2. 


It is evident that, since the films of paraffin wax soften 
as temperature increases, and the whole mass expands 
between its metal frame plates, the effect is to further com- 
press these films and bring the foils closer to the mica, and 
thus increase the capacity and decrease the dielectric 
resistance. A marked fall of temperature, on the other 
hand, contracts the block in some degree, and renders the 

ffin more solid; and owing to this fact, and to the 
plastic nature of the paraffin, this fall of temperature cannot 
restore to its original thickness the paraffin wax already 
compressed by the previous expansion under heat. More- 
over, the expansion and contraction under varying tempera- 
tures of the metal plates between which the block is tightly 
confined, doubtless also play some rôle in the small changes 
of pressure constantly going on inside the condenser. 
Whatever, however, may be the precise nature and effect of 
temperature variations, it is reasonable to expect that in 
course of time they will produce some change in the capacity 
of the condenser, considering how thin is the dielectric 
between foils, and the importance, therefore, of any change 
in their distance apart, however slight. 

Clearly the essential requirement of a portable standard 
condenser for practical use is that its capacity, when once 
standardised, shall remain constant, or at least vary only in 
such а regular and known degree under changes of tempera- 
ture that a correction may be applied by a table of 
coefficients suitable to the condenser. 

Instead of building а series of alternate foils and mica 
sheets into a block, as already explained, and subjecting it 


to pressure, the writer constructs his standard condenser of a 


number of independent elements, as in fig. 1, each of which 
contributes ite individual capacity to the total value, but has 
no inductive effect on ita neighbour placed on either side of it. 

Each element is formed by a mica sheet E, with a foil D, D! 

on each side, made to adhere firmly to the mica by an adhesive . 
film of shellac. A large number of these are for the sake 
of compactness arranged in a circle around а central slotted 
ebonite ring F, placed at each end of the mica sbeeta, into 
which slote the innermost edges of the mica sheets are laid 
to keep them at regular distances apart, like the spokes of a 
wheel. The tinfoil attached to one side of a mica sheet has 
a lug projecting at the one end, while the lug of the foil on 
the reverse side projecta beyond the other end of the mica. 
These two foils and the intervening mica sheet thus form 
The tinfoils of the element next to it in the 
circle, in both directions, have their lugs 
projecting in the reverse direction. This 
arrangement of lugs enables the foils to 
be conveniently connected up ав required. 
The method of connecting up will be more 
readily understood by reference to the dia- 
gram, fig. 2, showing how all the pairs of 
foils D on one side of the condenser are 
attached to a stout circular wire c! by means 
of the fine wire H soldered to every lug on 
the one side, while a similar circular wire c? 
electrically connects together all the pairs 
of tinfoil n! having their lugs on the oppo- 
site side of the condenser wheel. It 
should be understood that the right-hand 
foil of one element and the left-hand foil 
of the next element, which are separated by the inter- 
vening air space, form опе of the pairs of foils referred to, 
and these being connected together electrically, in the manner 
described, the air space clearly influences in no degree 
the capacity taken up by the elements; the induction 
only taking effect through the mica. Thus the relative 
distance of the elements from one another does not affect, their 
capacity, and any change can only take place in tbe individual 
elements themselves. 

The circular wires assist in holding the wheel together, and 
prevent the mica sheets from withdrawing themeelves from 
the slots in the central ebonite ring, into which their inner 
edges are fixed by shellac varnish. They, moreover, form the 
two sides of the condenser, and are connected to the lower 
extremities of their respective terminals 0, c! on thecover of the 
case A containing them by means of short and stout but 


flexible wires d, which hold this light oondenser in mid-air, and 


thus insulate it perfectly from the box. The only leakage, 
therefore, possible, is over the lacquered; surface: of the 
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mica sheets of the condenser and the ebonite pillar 
terminals. 

This method of joining up the several elements forming 
the condenser requires twice the number of tinfoils usually 
employed, but only the same number of mica plates. The 
important advantage secured is that induction takes place 
in one direction only, viz., through the mica, so that each 
element is unaffected by any change in the position of the 
adjacent elementa, 

Paraffin wax, with its attendant disidvantages, already 
referred to, is done away witb, and varying lateral pressure 
due to expansion and contraction from change of tempera- 
ture does no! exist. The only way in which temperature 
can bring abont a change in the capacity is by its direct 
inflaence on each single element. 

Provided that all air bubbles are excluded when the tinfoil 
is attached by adhesive lacquer to the mica, any change is 
limited to the film of dry shellac and to the superficial 
expansion and contraction of the foil by temperature. When 
the former has become thoroughly hard, the condenser is 
subjected to widely different temperatures, and the relative 
capacities at these and intermediate temperatures are measured 
to form & coefficient. table from which to reduce the known 
standardised value at any given temperature to its true 
value at any other temperature obtaining when used for 
testing. 

Condensers thus constructed have been subjected to 
temperatures as high as 140° F. withont being detrimentally 
affected. 

Some of these condensers have been under experiment 
for many months, and they have given regular and satisfactory 
resulta, which I propose to publish when the tests have been 
sufficiently protracted to prove their constancy. 

As the surface of the condenser is large and the plates 
very thin, they very soon take up the temperature of their 
case, which has a plugged hole in its cover for the introduc- 
tion of a thermometer. The case is rendered dust and damp 
proof, but the suspended condenser can easily be taken out 
and warmed in front of the fire in the event of the measured 
D.R. ghowiog surface leakage. 

Should any one of the elements suffer damage, its fine 
wire has only to be unsoldered from the two stout wire rings 
referred to in order to replace it by a new опе J. R. J. 


THE STARTING OF INDUCTION MOTORS. 
By FRANK LEWIS. 


Ir it is required that an induction motor shall start under 
load without drawing s greatly larger amount of carrent 
than that absorbed when running at full load, the rotor wind- 
ings must have a certain resistance, as otherwise the rotor 
aod stator currente are not at 18C° phase difference to one 
another; but there is a considerable lag of the rotor 
currents. | 

In order to insert such resistance the method adopted as a 
rule consists in having a three-phase rotor-winding, either 
star or mesh connected the ends of which are brought ont 
to rings on which brushes bear, and to the latter a three- 
armed resistance switch is joined, so that a resistance con- 


nects together the leads, which can be cut out gradually, 


until finally when running the three brushes are short- 
circuited. It is often arranged that when running the 
brushes can be lifted and the rotor windings short-circuited 
by actuating a switch which is fixed on the rotor itself. 
This prevents the wearing of the brushes and rings, except 
at starting. 

If a motor is required for such purposes as running а line 
of shafting where it is not necessary to start under load, the 
squirrel cage rotor is greatly preferable, as rings and brushes, 
especiaily in dirty situations such as shipyards, are liable to 
break down. | 

The squirrel cage induction motor is started by impressing 
a lower voltage on the stator by means of an auto- trans- 
former. For such a motor up to 10 нр. one step is all that 
is generally required, but for larger ones more steps will be 
needed ; for instance, should the motor be employed on a 


200-volt circuit, whilst starting voltages of 100, 150 and 
175 volta may be used sucoessively. For crane motors, 
short-circuited rotors are often used, but the rotor 
winding is of such resistance that it has a 25 per cent. slip 
at full load. In order to alter the speed of the motor at 
will, the auto-transformer method is employed. For such 
purposes this type of motor is suitable, as the motor for but 
short periods requires to run at full speed, so that the effi- 
ciency under actual conditions is nearly as high as in & machine 
where the rotor at full speed is of low resistance. Besides 
this, for crane work, the extra leads required from the 
motors, apd aleo the absence of simplicity of the machine 
itself, make slip-rings and brushes undesirable. 

Various designers have, from time to time, attempted to 
design induction motors in which the rotor has resistance in 
circuit at starting that is subsequently cut out, bat iu 
which slip-ringgareeliminated. Mr. C. E. L. Brown has designed 
a machine in which the resistance is carried on the rotor, 
and a lever is arranged on the shaft to enable the operator 
to actuate contacts to short-circuit it when the machine 


uires speed. 
inmetz has designed a machine with a high resistance 
squirrel-cage winding and a low resistance distributed winding 
on the rotor: at starting the distributed winding is 
open-circuited, and the motor starts therefore on the squirrel- 
cage winding only ; when running, the distributed winding 
is conneoted up in a similar manner to the Brown machine, 
There have also been machipes made by various firms in 
which the resistance in circuit with the rotor is short- 
circuited by means of an apparatus operated by centrifugal 
force when the motor reaches a prearranged speed. All 
these types demand a complicated rotor. : 
To another catagory belongs what the writer terms th 
“ selective winding " method of starting. | 
The first machine of this type was designed by Bradley, 
and consists of two entirely separate squirrel-cage rotors of 
the same length on one shaft, one of high and one of low 
resistance, and a single stator which can be made to traverse 
£o as to embrace either rotor. At starting the stator 
embraces the high resistance rotor, and as the motor acquires 
speed, it is traversed gradually to embrace the other one. A 
later patent of Bradley’s describes a motor with two stators 
and two rotors. The former have separate windings, and 
the latter have a squirrel-cage winding in which straight 


conductors pass from one rotor to the other, the rings of the 
ordinary squirrel-cage winding being at the outer side of 
each rotor. Between the two rotors a high-resistance ring 
connects all the conductors. If the angular positions of the 
poles and phases on each stator are the same, the currents pass 
from one rotor to the other, and the machine operates as if 
there were but a single stator and rotor. To start the motor, 
means are provided to keep tbe angular positions of the poles 
the same, but to alter their phases with regard to one another 
by 180°. This can easily be done by reversing the current 
in each phase of one stator. The voltages in each con- 
ductor will now be in opposite directions in each rotor, во 
that the currents take the path through the high resistance 
ring in the centre. 
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Both these machines of Bradley’s have the insuperable 
objection of requiring a long shaft, a great disadvantage 
with induction motors, which must for reasons of efficiency 
and power factor have small clearances, The first of 
Bradley's machines has not, in the writer's opinion, strictly 
speaking, a selective winding, but the second machine has one. 
A selective winding consists of a method of selecting a high 
or low resistance rotor winding by a change in the stator 
connections. The advantage of this consists in its obviating 
sliding contacts on the rotor. | | 

The next motors with selective windings were evolved by 
Deri. He provided a rotor winding as shown in fig. 1. In 
the figure, only one conductor is shown, but there would be, 
of course, а number of other similar ones in practice; a 
represents the low-resistance conductor, the ends of which 
are joined together; and b consists of high-resistance con- 
necting pieces. There is the same number of poles on the 
rotor winding as on the stator. At starting, the number of 
poles on the stator on each phase is halved by means of a 
change in the connections. This change has the effect of 
making the voltages on all the conductors of each of the rotor 
windings, when added together, produce no pressure, taking 
the sign and phase into consideration. The current, how- 
ever, has a path through the high resistance connections, and 
each winding is virtually a squirrel cage one, with only two 
conductors per pole. | 

At fall speed, when the machine has the ordinary number of 
poles, the motor works in the ordinary manner, only a small 
current passing through the high resistance connections. 

The objection to this machine is that the best theoretically 
possible result at starting would be twice full load current 
for full load torque, as by halving the poles the full speed of 
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the machine, if there were no resistance in the rotor, would 
be doubled, and the best possible result is that starting torque 
for full load current, which would give the rated horse-power of 


the machine at double its ordinary speed. In order to obviate 


this, Deri took!out a later patent in which, instead of halving 
the poles'on the stator at starting, he changed the number 
of poles, say, from 8 to 6, 10 to 8, &c., a change which, as can 
be seen, from a mathematical standpoint, produces selection. 
Another easy way of seeing that the voltages oppose 1s to 
draw equal; lines representing the B. M. F. and phare of 
each conductor of one winding, in the form of a clock 
diagram. The rotor was similar to his former one, the dis- 
tributed winding on the rotor having the same number of 
poles as the stator. The path of the current at starting 18 
through the high resistance connectors, the slight difference 
in pitch between the starting number of poles and the rotor 
poles being too small to matter. The objection to this machine 
as that, except with a ring-wound stator, which is not a good 
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or practical type, the stator change from eight to six poles 
demands a too complicated switchgear. The small differ- 
ence between the number of poles for starting and running 
practically overcomes the objection to the first Deri 
machine.* 

The writer has designed a selective winding which does not 
require & complicated switchgear, and which fulfils the neces- 
Bary conditions for efficient selection, these consisting in 
having as little difference as possible between the angular 
speeds of the rotating field of the stator when running 
or starting. For this type take, for example, an eight- 
pole machine. If with a direct current passed through 
the winding of one phase the polarity at running were 
N. S N. S. N. S. N. S., then at starting the connections would 
be changed to make the polarity N. S. N. S. S. N. S. N. The 
voltages on a wave-wound rotor, when each phase of the 
stator is fed with current with the connections as described, 
will now obviously oppose one another. 

Above the wave winding a high resistance squirrel-cage 
winding is provided. This is preferable to having high 
resistance pieces connecting the low resistance wave winding, 
аз а squirrel-cage winding will dissipate the heat better, 
owing to its offering a larger surface, and not being covered 
by end connections. The machine at starting will be exactly 
the same as if two portions of the stator at the two opposite 
points where the current is reversed were not wound ; the 
extent of the portion unwound is the pitch of one pole at 
each point of opposition. 

The angular velocity of the rotating field is the same 
whether the stator is connected for starting or for ranning. 
As two poles are always in this type of machine neutralised, 
and as these two poles are a source of magnetic leakage which 
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lowers the power factor and therefore the starting torque, 
the greater the number of poles the less is this leakage in 
proportion. | 

In order to make this leakage as small as possible, the 
type of stator shown in the illustration, fig. 2, should be 
used, as with the ordinary Continental type, a small leakage 
pole is produced. With this type of selective winding, full- 
load torque should be obtained with 14 full load current for 
a ten-pole machine, which compares favourably with а slip- 
ring machine, if you take that position of the rotor which 
gives minimum torque. l 

With slip-ring machines, as the rotor slots must be a 
number which is a mvltiple of six, it is impossible to make 
a machine, particularly for three-phase currents, in which 


* Deri, in bis specifications, also describes the application of his 
selective method to single-phase machines which start as ropulsion 
commutator motors, and run as induction motors. 
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the magnetic circuit is not better with the rotor in certain 


positions, hence the difference in starting torque. It is the 


minimum torque which should be compared, in the writer’s 
opinion. | 
In conclusion, the writer would like to take this oppor- 
tunity of acknowledging the great help given him in 
ecting this machine by Mr. Buchanan, of Wolver- 
ampton. І . ' Ё 


CAR-WHEELS, 


From a paper which recently appeared in the Street 
Railway Journal, we gather that experience on the 
Hartford (U.S.A.) Street Railway system is favour- 


able to steel tires, even on city routes, where hitherto 


the cast-iron wheel has held its own, and this is said 
to be so on a basis of relative cost. Part of the Hart- 
ford lines is interurban, cars running 200 miles a day опа 
14 miles stretch, so that the speeds are on a railway level; 
while part is urban tramway. As we might expect, the 
mileage made by wheels on the interurban track is high, but 
we cannot use interurban figures as argumenta in the case 
with which we are most interested, as the conditions of urban 
traffic аге во much harsher. | 


Steel tires must be used where speeds are high and loads’ 
heavy. Further accidents do not arise from broken wheels 
on slow-speed English tramways, but a disaster might follow 


such a mishap when speeds run high on sleeper track. 
No economy in material is justified morally, and luckily is 


seldom justified commercially, where human life and limb is 


set against the cheaper material. - 

The Hartford experience starts from 1900. Up to the 
date of the paper none of the tires on the 14 cars equipped 
in October of that year had been removed, so that an 
estimate of full life deduced from mileage to date has to be 
made if a true comparison with another type of wheel is to 
be made. 

This figure is taken at 200,000 miles, although none of 
the urban wheels have turned half that distance. For some 
reason which is not given, the wheels on five cars equipped 
in October, 1900, and used in the town on 4-ft. wheel bare 
bogies, averaged 74,000 miles to date, while wheels :under 
11 cars furnished just 12 months later, and used under the 
ваше conditions, averaged 89,500. | 

No particulars of track construction оп the town routes 
are given, but it is probable that the step rail so much ured 
in America is used in Hartford. In that case the average 
of “ not over 30,000 miles” for chilled wheels is peculiarly 
low, and the writer of the paper under review complains of 
flange troublee due to uncertainty in manufacture, unequal 
heating of the periphery from heavy braking, and worn special 
work, These troubles have been encountered to such a degree 
that cast-iron wheels are renewed every year, as they cannot 
be depended on for a second season. These troubles 
must have been accentuated by the use of bogie 
trucks with a wheel. base less than the gauge of the 
track. The Master Car-bnilders recognised long ago that 
the wheel-base must be greater than the gauge, and we can 
understand that the same grinding effect which wears the 
flanges of the tires thin on the diagonal wheels of the 
Hartford trucks, and so calls for more frequent turning than 
would be required otherwise, has done no good to the flanges 
of the chilled wheels, and has helped to bring about that 
unreliability which has resulted in an automatic closure 
being applied annually to their useful lives. ety f 

Under happier conditions the cast-iron wheel would have 
led а pleasanter and longer life, but there does not кееш to be 
much doubt that in this particular case the adoption of 
steel tires is an alternative preferable to buying new trucks 
with wheel-base suited to the gauge, to renewing the badly 
worn pointe and crossings, and to equipping every car with 
some form of track or electric brake. | ? 

As we have said before, the problem, * Which Wheel ?” 


must be worked out by every man-for himself, for, althongh | 


what is poison to the cast-iron wheel, is by no means good 
meat to the steel-tired wheel, the former may be killed 
suddenly by the-bane which will take off the latter ina 
lingering fashion, which is economical by comparison, 


We are glad to have further details of comparative cost 
as they have been found at Hartford. - Steel wheels are to 
cast-iron wheels as 4 to 10 when a single cast-iron wheel is 
compared with a steel tire only, and. without allowing for. 
the ecrap value of either. We cannot that the prime 
cost of the steel-tired wheel should be left out of .the equa- 
tion, although it is permissible to count the centres in the 
capital cost of the trucks. 

The American writer states the prime coste as follows :— 


Cast-iron wheel £1 to £1 9a 
Steel tire only ЕУ £2 108. 
Steel wheel complete £6 10s. to £8 10. 


from which we deduce the prime cost of a set of centres 
for one truck to be £18 to £26, which is a heavy per- 
centage of the prime cost of a truck without wheela. 

When the oast-iron wheels and the steel tires are counted 
in the prime cost, as, of course, they would be at the onteet, 
the extra for steel tires per truck comes to £24 to £80. If 
a truck with chilled wheels costs £60, the cost of the same 
truck with steel wheels will be, therefore, from 40 per cent. 
to 50 per cent. greater. 

Since we warned tramway managers against replacing 
cast-iron wheels with .steel-tired wheels with a diameter of 
30 in. to 31 in., we have heard of more than one instance 
of that very thing being done with most unsatisfactory 
results, Naturally enough, it is impossible to get anything 
like the full life out of them, and the result must be that 
the cost per 1,000 miles is excessive. | 

On one tramway the cast-iron pony wheels of maximum 
traction trucks became flatted incurably, although the brake 
was not applied to them. The manager happened to be 
smitten with the steel tire disease, and changed all the cast- 
iron pony wheels for tired wheels of the same size. The 
only result was that the flats were distributed more evenly 
over the tread, and investigation of the cause of this most 
peculiar phenomenon of flats without brakes showed that it 
was outside the wheels altogether. 

To those -buying cars for urban service, our advice is to 
specify cast-iron wheele of not less than 314 in. diameter, 
and 33 in. if possible. In that way the heavy extra capital 
cost of steel-tired wheels is avoided, while leaving the way 
clear for obtaining the best results from them, if it is 
considered economical or desirable to install them later. 


AN AUSTRALIAN STATION 
HAVING COMPOUND-WOUND DYNAMOS 
PARALLELED WITH ACCUMULATORS. 


By E. KILBURN SCOTT, M. I. H. E., A. M. I. C.B. 


THE writer recently had an opportunity of visiting the 
Empire Electric Lighting Station at Sydney. This station 
has been running for some eight years, and is supplying 
electricity to private customers in the northern half 
of the city. The building is in two stories, the 
lower containing the engine and boiler rooms, and the 
upper having various offices, stores, test room, accamulator 
room, and a workshop. The chimney steck is 110 ft. high 
with an internal area of 25 £q. ft., and is lined with fire- 
brick for 50 ft. up. 

The boiler room contains four Babcock & Wilcox boilers, 
each having an evaporative capacity of 4,200 lb. of water 
per hour with a heating surface of 1,620 sq. ft. . They are 
each fitted with chain grate automatic stokera, and the coal 
ured is a cheap slack, costing about 78. per ton. The сов] 
isa mixture of hard and soft qualities from the Lithgow 
district in the Blue Mountains, and it burns practi 
smokelegsly. Mr. Gardam, the managing engineer, hit 
it after a considerable amount of experimenting. 
siderable quantity of soft coal from the. Newcastle an 
districta is burned in and around Sydney, and, as 


no regulation against the making of smoke, "n 
smoky chimneys. | 

The boilers are also fitted with superheaters of 2 се Ё б 
heating surface, the tubes being bent U-shape, "T 


nected at both ends with manifolds, one of whic, 
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the steam from the boiler, and the other collects the 
superheated steam and delivers it to the valves, The 
degree of superheat ranges from 100° to 150° above the 


— — 


{ 


Fia. 1.—Esamsz Room or тна Ёмрївю ELROTRIOC Ілентіко BrATION, SYDNEY. 


temperature of steam at the working pressure of 125 lb. per 
square inch, and can be varied by the admission of saturated 
steam from the boiler by a by-pass into the superheated 
steam. The feed to the boiler is supplied by electrically- 
driven three-throw pumps, which force the water either 
through the feed-water heater, or direct into the boilers, 
ut take it from the town supply or from the reserve 
tanks. 

In the engine room (fig. 1) there are five Alley-MacLellan 
engines of the tandem-compound, non-condensing, single- 
acting, high-speed type, 
Parker's well-known make, the armatures being wound on 
the Eickemeyer principle. They are arranged in such а 
manner, that by re-connecting the armatures double the 
pressure can be obtained from the 
machines. 

The switchboard (fig. 2) consists of 
eight panels of white marble bolted 
to an angle iron framework ; five of 
these panels are devoted to the gene- 
rators, one is for the battery, another 


for the feeders, and one for the works TES [И n 


lighting and motors. | 

In the accumulator room there are 
115 cells made by the Tudor Co., of 
1,000 ampere-hours capacity. They 
are principally used to assist in 
the economical working of the station 
by helping the plant at its heavieat 
loads, and are recharged during hours 
of light load in the morning. The 
excess of voltage required above the 
bus-bar pressure is provided by a 
Westinghouse motor-generator get. 

An interesting feature of the station 
is that although all the machines are 
compouud-wound-indeed, they are over- 
compounded 5 per cent.—they are run 
in parallel with the accumulator battery. 
Readers will remember that practically 
all text-books state that it is necessary 
to use shunt-wound dynamos when 
working with accumulators. Yet here 
is а station which has for many years 
deen doing most successful that 
which was supposed to be impractic- 
able. The regulation of the station . | 
is the moat perfect the writer has ever seen, and the 
manager claims that it does not vary morethan 1 per 
cent. in a year, The reason is, of course, that on account 


riving 220-volt generators of ` 


of the over-compounding of the dynamos the voltage is 
automatically regulated to suit the load.* 

The accompanying diagram, fig. 3 (p. 1048) shows the 
arrangement of the connections, and it 
will be seen that one of the main switches 

for each machine is of the I. T. E. circuit- ' 

breaker type. This circuit-breaker is 
fitted with а special differentially 
wound coil by means of which it is 
tripped in case of a reverse current 
from the cells or from any other 
machine. | 

In order to ensure that each dynamo 
shall take its fair share of the load, 
it is important that the resistances of 
the series coils shall be relatively pro- 
portioned for their respective outputs, 
апа as this resistance is very low, 
special attention has to be paid to the 
section of the equalising cables. When, 
however, these are once adjusted, they 
require no further attention. 

When switching out a dynamo, the 
practice at this station is to insert 
‘shunt resistance until the machine 
only gives a small current, when the 
main switches are opened with very 
slight arcing. . By this method there 
is absolutely no blink in the lights, the 

. machines which still remain in circuit 
taking up the additional load automatically, and by reason 
of the over-compounding adjusting their voltage to suit 
the load. — o - uu 

It is well to point out that, ой account of the series turns, 
the commutators work practically sparklessly and with very 
little movement of the brushes, This is, of course, largely 
due to the fact that the series turns increase the field mag- 
netisation in the air-gap just at the time when such increase 
is most required for sparkless commutation. 

The number of lampe Dow connected is over 36,000 
in 8-0.P. equivalents, and the rates charged are: For light- 
ing, 44d. flat rate, or 5d. and 2d. maximum demand rate. 
The price for power is 2d. per unit, and the station has a 
growing motorload, This is very satisfactory when one con- 
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* It has always been a surprising thing to the writer that 

of English stations should so slavishly follow each other 

and install the o shunt-wound machines, and he remarked 
on this some years ago in one of the technical papers. — ` 


ES 
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siders that in 1897 the station started with-only one 25-H.P. 
dynamo. 

Another interesting feature of the plant is that all the 
mains are overhead, and Mr. Gardam says that he has had 
such uniform success with them, that if he were laying down 
a new station he would certainly adopt such overhead 
lines where convenient. Each of the feeders is pro- 
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tected by lightning arresters, these being of the Garton- 
Daniel type with choke coils, At a certain period of the 
year lightning storms are pretty frequent, but no discharge 
has ever entered the station. | 

Of course, in respect of the overhead mains, it is not 
claimed that the installation is up-to-date, otherwise the 
mains would all be placed underground; but, considering 
the unsatisfactory position of the company in regard to their 
legal right to take up the streets, undergrounding was out 
of the question. 


CORRESPONDENCE. 
Letters received after first post on Wednesday morning cannot appear 
шый the following . should forward their com- 
munications at the carliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession, 


Gas v. Steam. 


А 60-Kw. dynamo direct-coupled to a 100-B.H.P. gas engine 
driven by a suction gas producer would generate electricity at 
а cost of 172d. per unit, running full load for 50 hours per 
week. Taking а load factor of 6 the cost would be °25d. 
per unit. These figures are obtained after charging for 
fuel at 22s, per ton, labour at 808. per week, and interest 
and depreciation on a capital outlay of £1,200 at 10 per 


cent—not that this sum is required to keep up the plant, 


but because it is a figure that allows one to march with the 
times, 

As regards the сові of oil, stores and water, it is difficult 
to give any figure—depending on how you obtain your 
water, who orders the oil, how many cate you have—it may 
T from Id. to ‘2d, per unit, but should not exceed the 
atter, 

It would be absurd to put down gas-driven sets without a 
producer ; the cost of the producer will not add 15 per cent. 
to the coat of engine and dynamo, and will save 80 per cent. of 
the gas bill with town’s gas at 2s. per 1,000 cb. ft., sufficient 
in a plant of this size running at full load to pay for the 
whole plant—engine, dynamo and producer—in less than 
four years. 

With this class of producer the labour is small, stoking at 
the outside every two hours, the stand-by losses are practic- 


ally nil, and the engine can be driven economically at quarter 
load or no load. | 


A. Egerton Hall. 
Hyde, June 26th, 1905, 


The opinions of men-in-charge are always worth atten- 
tion, not only because more can be learnt from experiencing 
trouble than by the ordinary successful working of gas 
engines and similar motors, but also because such opinions 
show in which direction it is necessary to educate these 
worthy persons. Upon the education of attendants the 
future of gas engines depends, as, if “ trouble, unreliability 
and uncertainty of action” occur beyond the power of the 
attendant to put them right, the universal application of the 
internal combustion engine, which we all desire on account 
of its proved economy, will be deferred. Scrapping” will 
not be the result, as it must be obvious to all that if a gas 
engine will run all right for two or three hours it is proof 
that the engine, as an engine, is correct, but that some 
change of conditions has occurred which baffles the man- 
in-charge to diagnose and remedy it. Р 

Your correspondent, * Magneto,” evidently merely wante 
putting on the right road where his energy, zeal and capacity 
will have a chance to “get right there." He has hitherto 
missed the turning through lack of signposts. ; 

He should think, first of all, of the necessary conditions 
to ensure good starting: — Removal of air from connecting 
pipes, adequate provision of gas at slight pressure, proper 
proportional admixture of gas and air, tight, valves holding 
against compression, clean internal parts with piston free 
from gummy deposit, efficient firing device, compression 
relief device, air only, (no unburnt gases) behind the piston 
vind starting, piston being slightly forward on charging 
stroke. 

The limits of a letter render it impossible to deal with all 
possible causes of starting failures, but, with careful super- 
vision of all these points before a start is eesayed, a successful 
getting to work is certain. Should, however, the engine 
fail to start, to how many attendants does it occur to expel 
the unexploded charge that misefired before re-commencing 
operations ? 

Over and over again has the present writer had to speak 
to men-in-charge about this very point, and evidently 
* Magneto” has had similar experience with the engines 
under his care. He says “until the critical moment has 
passed, &o." This is probably entirely parallel with the 
experience of a motoring friend. He had driven in his car 
to his office, and afterwards had very little time to epare in 
which to get to the station on his way to town. Three 
unsuccessful attempta to start the engine were made. My 
friend knows his car and engine thoroughly, and looked over 
the mechanism, failing to find any defect. when the engine 
was pulled round by hand with the petrol shut off. Finding 
nothing, he was puzzled, and commenced tofame. Time 
was running short, and he tried again to start in the usual 
way, when, much to his surprise, it went off beautifully. He 
spoke of the unexplainable moods of his engine, just as 
* Magneto does, but what is more simple than the explana- 
tion that, after the first failure, succeeding efforts rendered 
starting more and more improbable, owing to the cylinder 
being full of mixture too rich to burn. Only after the rich 
mixture has become diluted or has been expelled is it 
possible for normal conditions to be obtained and а proper 
start effected. 

But “Magneto” mentions also that artillery practice 
would commence after the engine had been at work for two 
or three hours. When the makers replied to him in the 
way he so much resents, they were undonbtedly right in 
refusing to consider the engine at fault when it would run 
for two or three hours correctly and then begin to fail. 
What does the artillery practice denote? Most frequently 
it is caused by defective ignition, such as a “cool” tabe. 
The calorific value of the gas would not matter much if it 
varied within certain limite, but if the pressure of gas were 
varied then trouble would occur, either if the gas were too 
much in excess owing to increased pressure, or if it were 
deficient owing to decreased pressure. Space does not per- 
mit more detailed instructions in this column, but perhaps 
sufficient has been said to put Magneto " on the right road, 
and he will himself be able to follow the trail which will lead 
him on to consider the ill-effects of particles of glowing 
carbon in the combustion chamber or behind the piston, and 
what would be likely to happen if the mixture were still 
alight throughout the exhaust stroke and set fire to the 
incoming fresh charge of the following cycle, and alse what 
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happens if the ignition of one charge entirely fails and leaves 
the combustion space full of mixture enriching the succeeding 
charge. If he arrives thus far he will be able to look back 
over his experience and realise how troubles may. be causcd, 
and as a necessary consequence he will then see how to pre- 
vent their occurrence. 


Westminster, June 27th, 1905. 


William A. Tookey. 


Indication of Leakage and the Home Office Rules. 


Mr. Vignoles, in his letter in your current issue, Maintains 
that the instrument which the Regulations вау is to “ show 
immediately any defect in the insulation of the system " should 
give a “continuous indication of the insulation of both 
mains.” We certainly cannot find. any indication in the 
rules themselves of any such intention, but we quite agree 
with Mr. Vignoles that the point is not worth pursuing,” 
though we cannot help wondering in that case why he cried 
„Wolf!“ at all. 

The point, however, which we wish to emphasise refers to 
the rule which lays down that а daily record of the leakage 
current from main to main is to be kept ina book. Now, 
according to Mr. Vignoles, this leakage current can “ only 
be derived somewhat laboriously from a measurement of the 
insulations of both mains and a calculation.” Of course, the 
term “laborious” is somewhat vague, but we shall be quite 
prepared to own ourselves entirely in the wrong if Mr. 
Vignoles can produce anyone over the age of 10 who is 
unable within the space of three minutes, with one of our 
direct-current two-wire leakage indicators, to measure and 
* record ” not only the leakage current, but also the separate 
insulation resistances of the positive and negative mains. 
We trust he will not think us too exacting if we stipulate 
that the individual in question should be able to read and 
write. 

Mr. Vignoles explains what we described as the “ crude- 
ness ” of the methods given in his previous letter by the fact 
that he confines himeelf to И жес principles" ; but even 
on this question of general principles we cannot help 
differing from him. He says that “all methods . . 
depend on the measurement of the P.D. between the mains 
and earth. 

Now, as a matter of fact, it is net the P.D. existing 
between the mains and earth at all which is measured, but 
the current which flows to earth when an artificial fault of 
known value is connected in paralled with the true leak. 
Thus, an electrostatic voltmeter, which is the most accurate 
instrument for measuring P.D.’s, will not give any results at 
all. A high resistance voltmeter gives inaccurate resulte, 
while the lower the resistance of the instrument employed 
the better. 
reasons, such as the danger of temporarily raising the pres- 
sure of the other main and so forth. These are, however, 
some of the “details” upon the discussion of which Mr. 
Vignoles docs not appear to wish to enter, and it is with his 
* general principles," as explained above, we cannot agree. 


Everett, Edgeumbe & Co., Ltd. 
r KeNELM EDGCUMBE, Director. 
Weslminsler 26th, 1905. 


I have read with interest the various proposals which 
have been put forward in your “ Correspondence " columns 
for dealing with the above, but it appears to me that one 
important factor has not been sufficiently considered. I refer 
to the capacity-current flowing between main and maip, and 
between main and earth in every alternating current system. 
I would like to know how the various instruments which 
have been proposed will differentiate between the leakage- 
current, pure and simple, due to defective insulation, and 
the capacity-current, which always exists, no matter how 
perfect the insulation of the system may be. We know that 
in some systems the capacity-current may be many times 
greater than а wsoth part of the working current; 
whereas the leaksge detector is supposed to indicate any 
leakage current whatever in excess of this value. In such a 
case small leakage effects might be entirely masked' by 
capacity-currente, more particularly when we remember 


that the two are in quadrature. 


Of course, a limit has to be set for various 


With regard to the differential transformer arrangement 
proposed by Messrs. Everett, Edgcumbe & Co. in your 
issue of June 16th, I think most engineers who have 
experimented much with current transformers will agree 
with me that there is a considerable difficulty in obtaining 
an exact transformation ratio in different current trans- 
formers built in exactly the same way, and in maintaining 
these exact ratios over a large range of current. The 
accuracy here necessitated is best appreciated when we con- 
sider that the current transformers may be passing anything 
from zero to full load, and that throughout this range a leakage- 
current from any one main of only j,/s5,th part of the 
working current must be indicated by a constant deflection. 
In such a transformer we have opposing windings, each 
representing a considerable nomber of ampere-turns, and 
producing corresponding magnetic leakages, but these must 
be во exactly balanced that a diminution of the current in 
one winding equivalent to 0*1 per cent. of full load current 
produces practically the same effect in the secondary at all 
loads, My own experience tells me that the apparent 
leakage indicated by such a device would be a function ot 
the load ! 

Messrs. Everett, Edgcumbe & Oo. further suggest placing 
a suitable ammeter, suitably protected, in the earth con- 
nection from the neutral point. Passing over the difficulty 
of suitably protecting an ammeter from damage due to short 
circuits which shall record 10th part of the working 
current, I would ask whether it has been overlooked that 
there may be, and generally is, a current passing to earth 
along the neutral-to-eafth connection, even though the 
system be резо insulated elsewhere and perfectly 
balanced. It has several times been demonstrated that 
where a triple frequency harmonic is generated in each of 
the leg windings of a star-connected generator, although 
no such harmonic appears in the wave form of the voltage 
taken between main and main, yet it gives rise to a capacity 
current along the neutral-to-earth connection ; this capacity 
current being due to the triple frequer oy may have an 
amplitude which is large in comparison with а yolyth part 
of the working current. The value of this capacity current 
will also vary with the external conditions. It is not clear 
to me, therefore, how leakage-current due to defective insu- 
lation iB to be differentiated from this capacity current. It 
is, of course, obvious that instruments may be supplied and 
connected in circuit, as indicated by Messrs. Everett, Edg- 
cumbe & Co., but it is quite another question whether the 
indications obtained are solely due to defective insulation, 
or are caused by other effecta entirely. 

My remarks refer more particularly to systems possessing 
considerable lengths of cable working at the higher voltages. 

M. B. Field. 

Hollinwood, June 27th, 1905. 


PARLIAMENTARY. 


The Telephone Agreement. 
Tuesday, June 27th. 


Мв. бтольт WonrzLEv's Committee of the House of Commons on 
Tuesday held a further sitting. | 

Mr. A. Н. CanpzN said that for three years he was the chairman 
of the Telephone Committee of the Brighton Corporation, and 
retired from the chairmanship on November 9th last. He was 
chairman during the period of the construction of the Brighton 
Exchange system, and he was still a member of the Committee. 
They applied for a licence in 1900, and received it fc ra term cf $6 
years. The maximum rates were £7 for unlimited service and 
£3 10r. for a limited service with a toll of 1d. per cal]. They had 
2,000 subscribers at & capital cost of £48,000. The Corporation bad 
now 1,749 instruments connected with the exchange exclusive of 
private telephones. There were a number of people who rented 
telephones ard were not connected to the exchange. For the 
year endirg March 318, 1905, their income was £6,987, 
and after payment of all interest and charges there remained 
a balance of £413. He thought the f greement required 
amendment with regard to preventing the Telephone Oo.’s cutting 
vates, What they feared was this, that the National Telephone Co. 
would be able to charge a high rate for subscribers in Hastings and 
Worthing and such places, and by reason of the profits made in 
these places would be able to introduce an absolutely cutting rate 
into Brighton. If the National Telephone Co. could destroy their 
Corporation undertaking by cutting rates during the next two years, 


TUM EE 
— of — 1 


1050 


THE ELECTRICAL REVIEW. 


[Vol. 56. No, 1,440, Jumm 90, 1008. 


then they could in the following four years raise their rates, and 
this would affect the Post Office, who would have to pay the good- 
will They had not granted the National Co. any underground 
wayleaves in Brighton, and they strongly urged that in competitive 
areas the Post Office should not allow the National Oo. to go under- 
ground as was proposed under the agreement. What the Post- 
master-General proposed was to demise his own rights to go under- 
ground to the compauy, during the intervening period of six 
years As а matter of fact, the Postmaster-General had 
given them a verbal assurance that he would not 
exercise his rights during the six years, but they would 
like that stated inthe agreement. In Brighton they went into the 
business knowing that they would have an underground system and 
that the National Co. would not. If the Postmaster-General 
allowed the National Co. to lay an underground service, then at the 
time of purchass, the Postmaster migbt purchase the National Co.'s 
system and leave the Corporation alone. He strongly endorsed the 
opinion that local authorities could manage local services much 
better than a central authority. He must admit that there was 
nothing specifically stated in the agreement which would prejudioe 
municipal services, yet he felt that unless the Committee pointed 
the matter out, the Post Office would take the whole service over. 

By Mr. Harum: The maximum charge of the Brighton Oorpora- 
tion was £7 10s. for an unlimited service, but they actually charged 
£7 10s. The National Co.’s charge for the unlimited service was 
£10, but nobody took it. Since the competition the company had 
introduced a new service which worked out at about 50 per cent. 
less than the old rates. ZEN 

Mr. Hemm: Do you suggest that the National Co. are offering 
terms which do not pay them ?—Undoubtedly. It is entirely 
unremunerative. They are losing money very largely in Brighton. 

The Онлтвмлк: It is dumping. | 

Further examined, Wrrwmss said the Corporation had 1,750 sub- 
scribers and the National Co. 2,500 subscribers in Brighton. 

Replying to Mr. Benn, Witness said the rates scheduled in 
the agreement were absurd. They were absolutely unremunerative, 
and could only have been put in to kill municipal competition. 

Mr. Alderman J. W. SOUTHERN said he represented the Man- 
chester Oorporation and other corporations. He was a member of 
the Committee appointed to consider telephone matters. The 
National Co. held a license for the Manchester area of 180 square 
miles. They brought together a conference of Oounty Borough 
Oouncils and other autborities in 1905, and that conference passed 
a resolution strongly ovjecting to the proposed telephone agreement. 
The Manchester Telephone Committee had been constituted to try 
and obtain a municipal service, but difficalties had arisen owing to 
the sizs of the district. If it were shown that it would be left an 
open matter whether bereafter Manchester should be allowed to 
establish its own municipal system, tbat would greatly remove his 
objection to the agreement. He was desirous that cities which had 
not established their own telephone services should not be pre- 
judiced in the future. In Manchester iteelf the National Co. had 
6,235 telephones, and if the Glasgow rates of £5 were in existence 
in his town, it would mean a saving of £30,000 a year to 
the community. He could not point to anything in the agree- 
ment which would prevent the establishment of municipal 
services, but it was well-known it was the intention of 
the Post Office to work the system itself. Anything like 
incapacity would be more criticised if the authority giving 
the service were the local authority. In 1900 the Corporation 


entered into negotiations for the purchase of the National Oo. 


plant, but they led to no result. He thought if in the next two 
years municipalities were granted facilities to telephone their 
towns there would be no difficulty in installing the systems. They 
at present received £1,700 as rent for the underground wayleaves 
from the National Telephone Oo., and they would lose this by the 
Post Office agreement, 

Mr. F. B. Mamavy, President of the States Telephone Council 
of Guernsey, was then called. He said that there were no telephones 
in the island prior to the year 1896, although the Telephone Co. had 
offered to commenoe a system, but on terms which were considered 
probibitive. The want of a telephone service was very much felt, 
and the matter was discussed by certain of the inhabitants in 1896. 
The National Telephone Co., who had previously asked £10 per 
annum per subscriber, and bad then reduced this figure to £8, 
in view of the strong probability of an independent exchange 
being started offercd to “telephone” the island for £6 10s. per 
annum snd upwards on а 5 years agreement. The offer was not 
accepted, and the Btates of Guernsey determined on June 17th, 1896, 


to apply to the Postmaster-General for a licence, and to establish a - 


system of telephones of their own. The Post Office, after consider- 
able correspondence, expressed a desire to undertake the telephoning 
of the island itself, and sent over a Commission under Major 
von Donop, R.E. However, on learning what tariff the States were 
proposing to introduce, the Post Office indicated that it was not 
prepared to undertake the work on such terms, as they would 

rove anremunerative. After much opposition on the part of the 

ational Telephone Co., the licence was granted on December 31at, 
1897. The National Telephone Co., finding no encouragement in its 
offer to telephone Guernsey, had proceeded in May, 1896, to erect 
numerous overhead wires in the town of Bt. Peter Port without 
complying with the police regulations, and the police accordingly 
cut the wires down. The company had no bond-jide subscribers, 
and in his (witnese's) opinion the wires were an obstruction to the 
plans of the States. The licence having been ob а compre- 
bensive system was organised, and on July 28th, 1898, the exchange 
um d to work. The tariffs as first established were as 
Ol19W8 :— 

(a) £1 103. per annum, with a toll of 1d. per outward call up to 
250 calls in any one quarter, after which for the remainder of the 


1 beyond the 250 were charged for at the rate of 1d. 
or five calls. 

(b) £2 10s. per annum, with atoll of id. per outward call up to 250 
calls. Extra calls beyond 1,520 for the remainder of the year being 
charged for at the rate of 1d. for five calls. 

(c) £5 13s. 4d. to cover 4,000 outward calls. . Extra calls beyond 
the 4,000 for the remainder of the year being charged for at the rate 
of 1d. for five calls. | 

The charge for the use of public telephones was, at first, 2d. for 
non-subscribers, and 1d. for subscribers for a call not exceeding five 
minutes’ duration. 

After about three years working, it was found that those charges 
afforded a sufficient margin of profit to warrant a reduction, and it 
was therefore determined to reduce them in some respects. (a) 
was unaltered, (b) was altered to £2 5s. per annum, with a toll 
of 3d. per outward call until 1,320 calls in any one year was 
reached, after which the rate was 1d. per five calls; (c) was 
altered to £5 9 5 annum to cover 3, 200 ontward calls in any one 
year, after which for the remainder of the year the charge was at 
the rate of 1d. for five calls; and the charge for the use of public 
telephones was made 1d. both for subscribers and non-subscribors. 
Those charges were the present charges, and it had been found that 
the undertaking was still working ata profit. The surplus for 1904, 
ыч paying the Post Office royalties, was £281, the amount of the 


Office royalties having been £432 16s. 3d. On December. 


91st, 1904, the number of lines was 1,375, and, as the popu- 
lation of the island was 40,000, i¢ meant one telephone to 
every 20 persons. Guernsey was, therefore, the best telephoned 
area in the kingdom. The capital expenditure iat December, 1904, 
stood at £23,590 5s. 3d., in addition to which £2,885 5s. 10d. had 
been expended on the parchase of d, and the erection of 
buildings. The capital cost per workiug instrament was, therefore, 
£17 Зе. 1d. The total revenue for 1904 was 44, 546 8s. 9d., the 
average revenue per instrument per year being £3 6s. 11d. Since 
the commencement of the undertaking, £5,086 9з. 10d. had been 
set aside for sinking fund and depreciation. . | 

In conclusion, Wrrnzss taid that the States of Guernsey viewed 
with great apprehension the prospect of an increase in the tariffs 
after the expiration of their licence in 1911. : 

Mr. Alderman FaxpERICK Lararp, Mayor of Hull, and deputy- 
chairman of the Telephone Committee of the City Council, was 


the next witness 
( То be continued. ) 


L.C.C. Tramways. 
Non a, June 26th. 


On Monday Mr. Kearley’s Select Committee of the House of 
Oommons reassembled for the pur of further considering the 
London County Council's Tramways Bill. It will be remembered 
that at the last sitting of the Committee, a month ago, the preamble 
of the Bill was found proved, subject to the widening of Blackfriars 
Bridge, whicb, the Committee insisted, was necessary before tram- 
way could be allowed to cross. 
L.C.O. were represented by Mr. Erekine Pollock, K.O., and 
Mr. Moon, К.О., and Bir Ralph Littler, K.C., and Mr. Vesey Knox 
ged for the City Corporation. 
ir Rate Lrrrr.nn, on behalf of the City, submitted to the Com- 
mittee a clause which provided that no part of Tramways No. 14, 
No. 15 and No. 2, and No. 25 should be constructed until Black- 
friars Bridge had been widened or reconstructed by the Corporation 
or until another bridge had been constructed for the purpose of 
carrying the proposed tramways. He said that the clause was for 
the protection of the Corporation, and if it were not inserted there 
would be nothing for the Committee to do except to find the preamble 


of the ВШ not proved. 


Mr. Еввкіхв Роггоск said that, to his mind, it did not seem 
to be quite in accordance with the virtual agreement which had 
been arrived at that the City should dictate to the County Council 
as to bow far the tramways should be constructed inside the 
Council's own district. { | | 

The OHAIBMAN interposed with the remark that perbaps the Com- 
mittee might facilitate mattere, and so avoid a lengthy discussion, 
if he were to say at once that they (the Committee) would certainly 
adhere to their decision that, until tbe bridge iu question was 
widened, they would not give their sanction either to the tramways 
coming over Weatminster Bridge or going along the Embankment. 
The Committee had the fallest confidence in the Corporation, and 
they wished to express their appreciation of the public-spiritea way 
in which the Corporation had met their (the Committee’s) suggestion. 
The Committee had perfect confidence that the Corporation meant 
to widen the bridge, and he thought it would be rather unfair to the 
Corporation to allow the trams to come on to the Embankment 
before that widening was carried out. It bad been laid down and 
recognised that the circular route was imperatively neoessary ; but 
if the Committee allowed the trams to come on to the Embankment 
and remain there before the circular route was opened, he thought 
it would be merely bringing & nuisance on to the Embankment, 
and that the Oommittee wished to avoid. They considered, there- 
fore, that it would be better if the circular route were carried out in 
its entirety. 

Mr. PoLLOCK : That settles the question then 1 

In reply to a member of the Committee, Bir Rares LITTLER said 
that he asked that the tramways should “not be allowed to be 
commenced to be constructed, &c." All he asked was that the 
usual course should be followed. 

The OnatnMan: You do not want to lay down any hard-and-fast 
line? Are you prepared to agree that, with. the consent of the 
Oorporation, they may commence their works? — 
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Bir RarPH replied that he thought he could go as far as that. 
He was willing to insert after the word ‘‘shall” in the clause, the 
words “except by consent in writing of the Corporation, &. 

Mr. PoLLOOK agreed to this. He said that he had been requested 
by the County Council to express their very cordial appreciation of 
the way in which they had been met by the Corpcration in this 
matter, and of the manner in which leading members of the Oor- 
poration had urged the necessity of the tramways as a matter 
vof publicinterest. - | 

Sir RALPH LITTLER remarked that he could only say that the 
Corporation had never willingly put any obstacles in tho way of 
traffic facilities in London. 

The Corporation's clause was then added to the Bill, and the 
other clauses were adjusted. 

A clause was brought up by Mr. Veszy Knox to provide that the 
cars should not be allowed to stop on the bridges. 

Mr. PoLLock asked what would happen if they were held up by 
& City policeman. 

After further discussion, the clause was amended so as to provide 
that the cars should not stop “for the purpose of picking up or 
setting down passengers” within 25 yds. of the bridges or their 
approaches. | 

A clause protecting the District Railway Co. was then inserted, 
and the remaining clauses having been adjusted, the Committee 
adjourned. | | 


Metropolitan Electric Tramways Bill. 


Tas newly elected Chairman of Committees of the House of Com- 
mons, Mr. Grant Lawson, had before him on Wednesday, June 21st, 
the Bill promoted by the Metropolitan Electric Tramways Co. The 
Bill was unopposed. 

Mr. Pritt, the Parliamentary ‘agent, said that the promoters 
sought to carry out considerable street widenings in Edmonton. 
The proposal was to widen certain of the streets to 50 ft., and 
against this the Middlesex County Council originally presented a 
petition, seeking to enforce a width of 66 ft. An agreement had, 
however, been arrived at, under which the County Council under- 
took to raise the money for carrying out the widenings to 60 ft., 
amounting to £63,000, the company agreeing to pay interest at the 
rate of 43 per cent. on £37,000, which was equivalent to 64 per cent. 
on £27,000, the cost which would have been involved if the widen- 
ings had been made only 50 ft. The agreement now formed part 
of the Bill. 

Mr. J. Овуонзнвв, the managing director of the company, 
having proved the preamble in evidence, said, in answer to the 
chairman, that the company bound themselves to pay 43 per cent. 
interest during the remainder of the term of the company's owner- 
ship, which came to an end in 1925. The Middlesex County Counci), 
as the purchasing authority, would then take over the tramways as 
& going concern. ` 

Certain minor amendments in the arbitration clauses having been 
made, the chairman declared the preamble proved, and ordered the 
Bill to be reported for third reading. 


Administrative County of London and District 
Electric ВШ. 


Тик Select Committze on Standing Orders of the House of 
Commons on Tuesday co.>.Jered the report of the Examiner that 
the Standing Orders not previously inquired into, and which were 
applicable thereto, had not been complied with, inasmuch as no 
notices have been published in the London Gazette or local news- 
papers of the powers sought by Bub-sections (2) and (3) of Clause 96 


of the Bill, for protection of the Bou'h Metropolitan Gas Co. The 


Committee resolved that the Standing Orders be dispensed with 
unconditionally. 

The Times says that the Standing Orders Committee, having 
decided to allow this Bill to proceed to the second reading, despite 
the technical non-compliance reported by the Examiner, the Chair- 
man of Ways and Means will fix an evening sitting next week— 
probably Tuesday or Wednesday—for its consideration by the House 
of Commons. The measure, which has come down from the Lords, 
is opposed by the London County Council on the ground that it 
contains proposals prejudicial to the local authorities, and calculated 
to create dangerous precedents; and notwithstanding that a clause 
has been inserted specially protecting the interests of the present 
lighting authorities (who claim to derive only 6 per cent. of their 
revenue from the sale of power, and supply less than 4 per cent. of 
London’s total power requirements), the second reading stage may 
therefore be expected to lead to considerable discussion on points 
of principle. A deputation reprecenting the promoters was to be 
received at the Board of Trade on Wednesday. 


Andover Lighting and Power Bill.—The Lord Chairman of 
Committees reports that all opposition to this Bill has been 
withdrawn, and it is accordingly taken from the group and 
committed to the Unopposed Bill Committee. 

Second and Third! Readings.—In the House of Lords on June 27th 
the Dublin United Tramways Bill was read a second time. 

In the House of Commons on the same day the Metropolitan 
Electric Supply Co. (Acton District) Bill was read a second time. 

In the House of Commons on June 26th the Metropolitan 
Electric Tramways Bill was read a third time. 

In the House of Lords on the same day the ыл Bills were 
also road a third time, and passed :—OCentral Hlectrio Supply Bill, 


County of London Electric Supply Oo. Bill (with amendments), 
London United Tramways (extension of time) Bill. 
In the House of Commons on June 21st the following Bill was 


read a third time:—The Shropshire, Worcestershire and Stafford- 


shire Electric Power Bill. The following was read a second time :— 
The North Metropolitan Electric Power Supply Bill. 


LEGAL. 


JULIUS Bax & Oo., LrTD.—WATNPACH v. THE COMPANY. 


Ix the Chancery Division of the High Court on Friday, before Mr. 
Justice Swinfen Eady, Mr. Forp said he had a motion on behalf of 
plaintiff and all other debenture holders for the appointment of & 
receiver and manager of the company, which carried on an electric 
light and ironmongery business. The whole issue was £1,200, of 
which plaintiff held £600. No interest had ever been received by 
him. It was thought that with the assistance of a receiver and 
mausger the business might be carried on at a little profit. 

His LonpsuriP: Is it a flourishing business ? 

Mr. Forn said he had no affidavit on that point. The company 
did not object to the appointment of a receiver and manager. 

His Говрвнір: But І object to appointing a manager without 
seeing the propriety of it. 

Mr. Forp said he would produce evidence on that point. 

His LonpsurP directed that the motion should stand over till this 
was done. 


GLOVER v. LEVER. 


IN the Shoreditch County Court, before his Honour Judge Smyly, 
K.C., last week, this cass was heard. It was a claim by Mes rs. 


-Glover & Co., electrical engineers, &c., of Garrick Street, Strrud, 


W.C., to recover the sum of £2 17s. 6d. from Mr. Lever, also an 
eleotrical engineer, of Dalston. ; 

In opening the case for the plaintiff, Mr. Baker said that the 
claim had been remitted from tbe High Court, and was for the 
recovery of the balance of an agreed price for a motor, and, in 
addition, a new starting box. The motor was supplied for £20 10s., 
but shortly afterwards the starting box went wrong; as & rew one 
had to be supplied, they oharged £2 7s. 6d. for it, and the balance, 
10s., was owing on the motor. 

Mr. Moore, for defendants, said the case turned on whether the 
first starting box supplied was faulty or not. 

The PrarxTIFF said the starting box that was first supplied was 
a good one, and the fact that it went wrong must have been caused 
by the coil burning out in consequence of the switch being left on. 

His Honour examined one of the starting boxes. 

The DEFENDANT said that at the time he purchased the motor he 
was not an electrical engineer, but bad since become one in a large 
way of business. The motor was used correctly, but broke down - 
in some unaccountable way. He received no directions with the 
motor as to how he was to use it. | 

His Honour said he could not find any evidence that the motor 
was defective when supplied, and found for the plaintiffs with 
costs. 


An Егествіс MOTOR DisPUTE. 


Ix the Lord Mayor's Court last week, before Mr. F. B. Jackson and 
a jury, the case of the Refuse Destruc'or Oo., Ltd. (in liquidation), 
v. Toshinsky was heard. The plaintiffs claimed £10 10s. in respect 
of certain repairs to an electric motor machine, at the request of 
the defendants, saw mill proprietors, of Hanbury Street. 

The plaintiffs’ case was that in the aut- mn of 1902 the plaintiff 
company supplied the defendants, Messrs. ^cshinsky & Ruchkovits, 
with a 20-н.р. electric motor engine, for use -t (Ге! saw mills, for 
the sum of £135. At the end of 1902, the defendants requested 
the plaintiffs to see to the motor because it bad got out of order. 
The plaintiffs’ engineer, Mr. Wiltshire, upon going to the saw mills, 
found that the motor bad been subjected to negligent treatment. 
The repairs now sued for were in respect of a sum of 10s. for heated 
bearings which were put right, and the sum of £10 for repairing а 
burnt-out armature. When the motor was fitted up by the plaintiffs, 
the defendants were instructed that it would be necessary to clean 
the machine from time to time, and not to allow hardwood duat 
and oil to accumulate, or it would cause tronble to the machine. 
The motor being used in а saw mill could not be kept absolutely 
free from dust, but the defendants were told that it would have to 
be kept reasonably clean. The defendants had, however, allowed 
an accumulation of wood dust and oil to occur, causing the 
damage to the armature for which they were claiming to be paid. 
The defendants had alleged that the damage done to the motor was 
covered by the guarantee which the plaintiffs had given to repair 
the machine for a period of six months. The plaintiffs, however, 
had only contracted to put right any miechief caused by defective 
workmanship or defects in the machine. The question for the jury 
was whether the damage to the armature was caused by such defects, 
or whether it was caused by negligent treatment. 

Mr. EDwanp WILTSHIRE, formerly engineer in the employment 
of the plaintiff company, was called, and gave evidence. He said 
that when the motor was fitted up he & general statement to 
them as to the eare of the machine, and that it was to be kept 
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reasonably clean. No damage would have come from a slight cover- 
ing of hardwood dust, but immediately the hardwood dust got 
excessive and im ated with other substances it would become a 
conductor of electricity. Such an accumulation would break down 
the insulation. He had told the defendants that his firm could not be 
responsible for faults caused to the machine by their neglect. 
Oross-examined, the witness said that the distance from the motor 
to the main shaft was 23 ft, and in consequence of their being 
unable to dig a trench for the belting they had to erect a counter- 
shaft. He did not think all the trouble was caused by the erection 
of the countershaft. The original estimate was for a direct drive 
to the main shaft. 

For the defence, Mr. Epwarp KEIL, an engineer, who had been 
in the defendants’ employment for about 18 months, said that when 
first employed the electric motor was connected to a countershaft. 
The distance between the countershaft and the motor was about 
9 ft., and it was impossible to get the motor to work properly, and 
they could never get a 20-н.р. drive out of it. The effect of so short 
a drive was, that the belting was required to be so tight that the 
bearings became heated immediately. He had altered the length 
of drive and connected the motor to the;main shaft, and it was now 
working beautifully, and he had had no trouble with it since. 

After hearing the evidence of Mr. 8. Коснкоугту, a member of 
the defendant firm, and other witnesses, the jury found a verdict 
for the plaintiffs for the amount claimed. 


Fonwanp ExcrwmEnIxG Co., Lro., v. Тнк BARI DOE Founpry Оо. 


Tas was an application made to the King’s Bench Court at Dublin 
last week by the plaintiff company for an order that the verdict and 
judgement for the defendants at the trial of the counter-claim 
before Mr. Justice Madden and a special jury be set aside, and that 
a new trial be ordered, or in the alternative that judgement be 
entered for the plaintiffs, on the grounds that the jury disregarded 
the direction of the judge at the trial, that the jury findings were 
inconsistent, and other grounds. The counter-claim in the action 
was for breach of contract in the sale of an engine by the plaintiffs’ 
company for the defendants’ company at Banbridge, for which £148 
was claimed by plaintiffs, and that amount was lodged in Court. 
The jury had found for £204 16s. 7d. 

Mr. Gorpon, K.O., opened the arguments for the plaintiffs, and 
read the evidence given in the Court below. Counsel had not con- 
cluded when the Court adjourned. 


t 


Lianrwst Evecrriorry Ворргү Co, LTD., v. Lrasswer U.D.O. 


Tuis case was mentioned on 23rd inst. before Mr. Justice War- 
rington in the Ohancery Division. Mr. Hewitt, for the plaintiffs, 
said he had & motion for an injunction to restrain certain alleged 
water rights of plaintiffs being interfered with by the District 
Council It was a case which depended on a number of documents 
of a very complicated character, snd Mr. Rowden, K.C., for the 
defendants, agreed that the proper course was to let the case stand 
for speedy trial. It was an urgent case, because plaintiffs’ business 
depended on having this supply, and pleadings would be necessary 
because of the complicated documents, 

The case stood for trial accordingly. 


BENFLEET ErzcTBIO Ілант AND KRI Oo., Lr». 


Accorpine to the Financier, there was last week a petition in the 
list by H. Rowsell for the winding-up of this company, but on its 
being called there was no appearance. 


1 


Lrnoxp's e. Tug Мавсоні INTERNATIONAL Marine Con- 
MUNICATION Co, | 


On Tuesday, before Mr. Justice Kekewich іп the Obancery Divi- 


sion, а motion was brought forward to accelerate the hearing of an 
interlocutory summons for further and better answer to affidavits 
of documents. 


Mr. Govze, in making the application on behalf of the company, 
said the action was a very heavy one, and it was desirable that the 
summons should be heard before the action. 

Mr. P. Oan£s Lawrence, K.O., for plaintiffs, said he did not 
wish to put апу obstacle in the way of hearing the summons for 
further documents, but there was a difficulty with regard to that 
part of the summons in which the Attorney-General was concerned. 

After some discussion, Mr. Gover consented to abandon the 
claim to the production of documents on which there was а claim of 
privilege on the ground of their being Btate documents. 


His Lonpsxir agreed on this condition to expedite the hearing 
of the summons. 


NUISANCH ACTIOX. 


AN action was recently heard in the High Court, Edinburgh, in 
which & legal gentleman sought to interdict & firm of electrical 
engineers and plumbers, Mesers. Burn Bros., from using a motor on 
their premises. He stated that the noises and vibrations were 
extraordinary, "like that of a ship's siren or foghorn, with loud 
drumming vibrations like a thrashing mill, and shrill, piercing 
shrieks.” The defence was that the noise was not a nuisance, and that 
if the complainer kept his windows shut he would not be disturbed. 


ELECTRICAL WORK IN EGYPT. 


As very little information is generally available in regard to the 
condition of the electrical industry in Egypt, it may be of interest 
to refer to an article on the subject which was published in a recent 
issue of the Elektrotechnische Rundschau, and which has apparently 
been abstracted from a German Oonsular report, although it is not 
acknowledged as baving been so derived. The matter was briefly 
touched upon in our “ Business Notices” last week. The first matter 
which may be considered is as to the relative position occupied by 
different countries in meeting the requirements of Egypt in respect 
of electrical machinery and manufactures. This point is illustrated 
by the following table, which shows the value in Egyptian pounds 
of the goods imported into Egypt from the countries mentioned in 
the past four years :— 


VALUE OF ELECTRICAL IMPORTS. 


1904. 1908, 1902. 1901. 

From E H. & E. £ E. EE. 
Great Britain 44,497 31,029 30,024 23.099 
Germany 16,331 14,313 6,559 4.314 
France 8,259 8,934 6,326 6,877 
Sweden ... 5,192 1,856 929 2 208 
United States 5,171 517 1,205 67 
Austria-Hungary 4,314 3,444 2,676 2,622 
Belgium г а 3,490 1,020 1,534 685 
Italy  .. ids En 3,936 1,086 3,072 1,904 
Switzerland 2,908 6,178 929 75 
Total ... . . & Е. 93,857 67,677 55,222 41,851 


(Including imports from other and unenumerated countries.) 


It will be seen from the table that the demand for electrical pro- 
ductions is increasing year by year, and that Great Britain con- 
tinues to hold the first position in supplying them. The fact, 
however, should not be overlooked that the importe from several 
other countries, as demonstrated by the values, have advanced in a 
considerably greater proportion than those from Great Britain. The 
way to promote business, if the concluding lines of tbe article may 
be mentioned at this early stage, is to have а reliable and expert 
representative in the country. Proceeding, now, to refer to the 
work in the towns, we first come to Cairo:— 

The Work in Towns.—The principal parts of Cairo are provided 
with the electric light for private houses, the concession being held 
by the Compagnie Centrale d'Eclairage par le Gaz—that is to say, 
Eugene Lebon & Co. There is no public electric lighting, owing, 
it is said, to the opposition of this gas company. A network of 
electric tramways, the property of the Société Anonyme des Tram- 
ways du Oaire, is in existence. The company is domiciled in 
Brussels, and has a share capital of £240,000, in addition to founder 
shares and bonds. In Alexandria, the same gas company furniehes 
the electric light to private consumers, and as in the case cf Cairo,, 
public electric lighting is unknown. The electric tramways 
which were originally established by M. Cauderay, are now in the 
possession of Egyptian capitalists. The headquarters of the 
Société Anonyme des Tramways de Alexandrie, which has a share 
capital of £320,000, are at Brussels. The concession for the forma- 
tion of & connection between Alexandria and its eastern suburbs is 
in the hands of tbe Alexandria and Ramlah Railway Co., Ltd., which 
recently converted the system to electric traction. The latter com- 
pany has also taken over the working of the town tramways, and 

ta general manager is also the working manager of the latter lines. 

The electric light has been recently introduced into Port Said, 
and, in point of fact, by the identical gas company which operates 
in the two former cities. An electric tramway has not been con- 
structed in Port Said, which only possesses a horse tramway. In 
Tantah, the firm of E. Nahman & Co. obtained a concession in 1901 
for both public and private electric lighting for a period of 20 
years, and later on the concession was extended to 30 years, and 
transferred to the Société Electrique de la Basse Egypte. The 
Mansourah Electric Supply Co. obtained a 20 years’ concession in 
1899 for both public and private supply ín Mansourab, while at 
Ismailiah a concession for private lighting has been granted to the 
Bociété Electrique d'Ismailiab, which was formed by German and 
Bwiss capitalists, and stands under German protection. In 1903 
the latter company took over the contract for electric lighting in 
Suez and Port Tewfik, which was originally entered into with the 
firm of H. Beyts & Co. for a period of 20 years. 

Electric Transmission of Power.—The article proceeds to discuss 
thé question of gas engines for power purposes in connection with 
irrigation and other worke, and then deals with the electrical trans- 
mission of power. It is pointed out that the question has fre- 
quently been raised as to whether it would not be more advan- 
tageous in many cases to use electricity for the transmission of 
power, in which irrigation would play the first part. In general, the 
watering of the land is carried ont by the employment of feeble 
implements and machinery which are distributed over a large dis- 
trict, and only serve to irrigate small areas. It would, however, be 
of considerably greater benefit to establish large power stations 
with modern condensing engines, driving either direct current or 
polyphase generators, which would supply power by means of over- 
head conductors for the operation in remote districts of electrically- 
actuated pumps located on the most suitable spots indicated by the 
owners of the land. | 

It has already been observed that euch a system would be much 
more economical than the present methods. A French engineer, 
who is attached to the Administration of Domains, has already 
employed electrically-driven pumps for irrigation purposes, the 
power being supplied by a cotton factory, which only requires ita 
plant in operation for a portion of the year. A Greek landowner 
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on а large scale has also established an electrical power trans- 
mission installation on his property in the neighbourhood of the 
Nile barrage, the work having been carried out by the Siemens- 
Bchuckert Works Oo., while the latter has also undertaken a similar 
plant for the Prince Djemil Tussum. 

lt is assumed that the largest application and development of 
electricity will take place in Upper Egypt. The question of utilising 
the Nile cataracts has already been taken into consideration. In any 


case it is certain that the waste lands of to-day, which are under . 


the influence of the hot sun, could be transformed into fruitful 
flelds if the waters of the Nile could reach them, and that, too, by 
the power realisable from the Nile itself. The accomplishment of 
this idea, however, is perhaps a matter of the remote future, but it 
is mentioned that the sluice gates of the Assouan dam ave operated 
by electrical apparatus furnished by the Siemens-Schuckert 
Works Co. 

Apart from the tramways in Cairo and Alexandria, there are no 
important applications of electrical transmission of power in 
Egyptian towns. It is only possible to cite the electric hoists with 
two-phase current which are used for the lifting of bales of cotton 
by the Société de Pressage et Depóts de. Coton in the Minet-el- 
Bassel district of Alexandria. The apparatus is partly of German 
and partly of French origin. The employment of electric power 
by private individuals is limited, owing to the comparatively high 
cost of production due to the price of coal, but petroleum is cheaper, 
and the oil motor is, therefore, more economical than the electric 
motor. However, other considerations have induced certain manu- 
facturers in Cairo and Alexandria to adopt electric motors, as, for 
instance, the point where the power has to be applied, noiselessness 
in working and cleanliness. No one has, singularly enough, thought 
of introducing electric lifts in the large blocks of dwellings having 
lofty floors, and in which electric power could be used to advantage. 

Installation Material.—A certain amount of success has attended 
the introduction of ventilating fans in the hot climate of Egypt, 
although competition bas caused prices to fall to a low level. The 
ventilators are obtained from England, F:ance, Germany, America, 
Italy, Belgium and Switzerland. With regard to internal electric 
lighting, it is mentioned that the mistake is frequently made of 
looking at the cheapness of prices without taking into considera- 
tion the quality of the materials. In these circumstances good 
articles should be offered as low as possible, and only that amount 
of labour should be devoted to their production that is necessary, 
superfluous finish being avoided. Unfortunately, joiners and tin- 
smiths import inferior material from Europe and place themselves 
forward as electricians, but although the Government and the com- 
panies seek to counteract this abuse, they avoid the appearance of 
favouring individual contractors, and hindering the workmen from 
earning a living. There are happily various good firms whose work 


leaves nothing to be desired, but in all the circumstances of the 


case, it is specially important for exporters to Egypt to have 
reliable and technical representatives on the spot. 


BUSINESS NOTES. 


British Apathy in Motor-Omnibus Building.—The 
following letter has been addressed to us:— 


With reference to the very caustic yet timely remarks recently appearing in 
the Press on this subject, I beg to point out that the British Empire Motor 
Trades Alliance was established for the purpose of encouraging the use of 
British rather than foreign manufactured cars within the British Empire and 
Colonies. Recognising the fact that the invasion of this country by foreign 
motor-omnibuses can only be stemmed hy combined action, I have to request 
that British motor-omnibus manufacturers will immediately communicate with 
the Alliance, and their names will be placed on the Register of British Manu- 
facturers we are now compiling. Motor-omnibus buyers will be approached, 
and every legitimate step possible taken to obtain preference for the home 
industry, lists of British manufacturers will be circulated, also inquiries from 
bayers invited, and copies of the inquiries will be sent to all Arms whose names 
are on the Register. 

J. B. KING, Secretary. 


Colliery Installations.— The following is a list of 
important colliery contracts, that have been booked by Mxssns. 
Ввосв Рашвгев & Co. within the last month :— 

Lambton Collieries, Durham, 2,800 н.р. in hauling, pumping, and ventilating 
motors. Average size, 150 H.P. 

‚ Finca Collieries, South Wales, 1,800 н.р, in pumping and hauling. Average 
size H.P. à 
i _Darbishires Quarries, North Wales, 1,500-н.р. motors, varying from 50 to 

Н.Р, 

Bow Hill Collieries, 500 н.р, in pumping and hauling. 


The total H.P. aggregates over 6,000, and tbe value of the orders 
aggregates over £40,000. 


Earl's Court Exhibition.—We recently paid a visit to 


the Naval, Shipping and Fisheries Exhibition at Earl's Court, and 


found there abundance of interesting material for examination— 
indeed, the exhibition is one of the best that we have seen at Баг’ 
Court. An excellent collection of naval relics has been brought 
together, of which the most noteworthy exhibits are the numerous 
items directly associated with the person of Nelson, our greatest 
naval hero; other collections appertain to the memory of 
Collingwood, Howe and Benbow, and there are interesting souvenirs 
of the explorations of Cook, Franklin and other distinguished 
explorers. Models of modern battleships, cruisers, linersand yachts 
are shown in great variety, and the representative exhibits of naval 


and military guns, from 12 in. down to Maxim, are of absorbing 


interest. 


Ok general engineering exhibits the most noteworthy, from an 


electrical standpoint, are those of Mmssrs. Davey, Paxman & Co., 


err 

who show а гоп ber ef gas ard oil eng ir es, a ircticn grs prcCucer 
vertical tubular boiler, and portable steam engine; Mrsens 
BaBcook & WII cox, marine type water-tube boiler, bucket con- 
veyor, models, &.; the Бтівгтна Bomer Co., marine type boiler 
and models; GREENWOOD & BarLEvy, De Laval steam turbo- 

dynamo, electric drill, &.; MxssBs. Crosstey Bros., suction gas 

plant and direct-coupled gas dynamo, and an oil engine, the former 

running 176 16-с.Р. lamps and 4 arc lamps at a cost for anthracite 

coal of 21d. per hour. Mention should also be made of Messrs. 
KRLVIN & James Wuire’s exhibit of Lord Kelvin's navigational 
instruments, and the Loxc-ARM Вүзтем of closing electrically- 
operated watertight bulkhead doors, while, of course, there are 

many other items less directly associated with electricity. 

The recreational side of the exhibition is as attractive as ever, 
and affords a pleasant change from the more technical and commer- 
cial aspects of the undertaking; but our readers may safely be left 
to investigate this department for themselves. | 


Names Wanted.— The British Empire Motor Trades 
Alliance has received an inquiry for the names and addresses of 
British firms who press by machinery planished steel or aluminium 
bucket seats for automobile bodies. Firms who can fulfil these 
requirements are requested to communicate with J. B. Ka, 
secretary, at 11, Red Lion Square, W.C. 


Battery Contracts.—The following orders have been 
placed with Mzssrs. PRrTORETTS & GoLD, LTD., :— 


Bedwellty Union, 195 300-ampere-hour cells. 
Imperial Railways of North China, 120 650-ampere-hour cells. 


Brush Contracts.—The following contracta have been 
booked by the Ввовн ErBcTRICAL Ёнош®ввине Co.:— 
For the Falkirk Tramways (per Bruce Peebles Co., three double-deck 
car bodies mounted on Brush standard A.A. type trucks. 


Forthe Yorkshire (Woollen District) Tramways, six single-deck car bodies 
mounted on four-wheel trucks with Brush 1,002B motor equipments, and four 


` Bingle-deck oar bodies mounted on radial trucks with Brush 1,002B motor 


equipments. 
For the Cavehill and Whitewell Tramways (per J. G. White & Co.), 10 tram- 
cars complete with Brush motor equipments. 


France.—A company has just been formed in Paris 
(7, Rue Baltie), with a capital of £1,200 and the title La 
SOcIETE DE L’ACCUMULATEUR PHENIX. 

The report of the Soorgrm Lronnaisz реє Forces MOTRICES DU 
Бнохе, of Lyons, for the last financial year, shows a profit of 
£61,828, as compared with only £45,840 in the preceding 12 
months. 


Russia.— La COMPAGNIE D'ELEOTRICITE DU MIDE DE LA 
Боввів, of Brussels, reports a profit of £5,508 for the last financial 
year, as compared with only £4,364 in the preceding 12 months. 


Imports of Electrical  Apparatus.—While the 
importation of foreign electrical machinery into this count 
appears to be decreasing, that of electrical goods and apparatus is 
steadily moving upwards. The imports in May last, according to 
the returna just issued, were the largest so far recorded, totalling 
£91,947, which compares with only £75,116 in the preceding 
month and £60,931 in May a year ago. During the five months 
ending with May last the aggregate imports have attained a value 
of £409,284, as against only £327,928 in the corresponding five 
months of 1904. 


Catalogues and Lists.—Bnritish Воп,кЕв FLUID AND 
Екоіквивв’” rores Co., Ілр., Church Row, Limehouse, E. 
Pamphlet relating to the cause of scale and corrosion in boilers, and 
drawing special attention to their Dejecoline boiler fluid. A 
separate list gives particulars of their Excelsior asbestos non- 
conducting boiler and pipe covering cement. | 

Messrs. Мевтаввх & Co., Nachf, Berlin. Oircular of their auto- 
matic closing flap for electrical ventilators. . 

ELEOTBICAL TRADES SuPPLr, LTD., Birmingham. New illustrated 
price lista of electrical porcelain ware, also damp and dust-proof 
electrical fittings for collieries, works, ships, &c. 

Mesens. Faux, Stapetmann & Co., Lrp., London, Е.О. Revised 
price list of their Olimax system of steel interior conduit and 
fittings, enamelled or galvanised. 

Messrs. W. H. Barney & Co, Lrp., Salford. List No. 345, 
illustrating, describing and pricing their McCracken’s patent steam 
trap, anew and improved pattern, with no screwed joints on the 
steam side. 

The C. W. Hunt Co, New York. Oatalogue No. 054, entitled 
" Manila rope transmission and hoisting.” It contains a good deal 
of interesting matter, with some excellent illustrations, relating to 
the subject. 

ELECTBIO AND ORDNANOB AcORSSOBIES Oo., Lro. Large picture 
postcard, reproducing a photograph of Osborne House, Isle of 
Wight, where Stellite telephones on the central battery exchange 
system have been recently installed. 

Messrs. GxesrPEL & Lamas, Westminster New illustrated 
price liste of Valcan station testing equipment, and ammeters and 
voltmeters. » 

PABEER BOILEB Oo., Philadelphia. Well printed and illustrated 
brochure fully describing the Parker double-ended boiler and its 
advantages. 

Tur MianBLEES, Watson Co. LrD., Glasgow. Illustrated list 
describing the surface condensing plant installed by the company at 
Brimsdown power station. 

The Monnmi-Hawxrws ELECTRIOAL Co., Len., 17, Charing Cross 
Road, W.C. New catalogue of the Morris-Hawkins motors and 
dynamos. Ап abridged cation of the different types is 
followed by tabulated particulars of the protected, enclosed venti- 
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lated and totally-enclosed motors, also their standard shunt and 
compound-wound dynamos, starting switches; а table of principal 
dimensions is published. 

Messrs. Вткмкнв Ввоз. & Co., Lar. Four new publications, as 
follows :—Oiroular YM 108, describing, in a general way, their 
patent electric control for steam steering gear; Leaflet 5070, giving 
mechanical data regarding their crane controllers; Leaflet 564, con- 
taining dimensions of the RB crane resistances; and Leaflet 563,- 
giving dimensions, weights, &c., of Siemens G and H generators for 
direct coupling. 

Messrs. TELFORD, GRIER & Mackay, Lap, 220-222, Broomielaw, 
Glasgow. А number of well got up pamphlets, with good half-tone 
and otber illustrations, entitled respectively :— Transformation; 
transmission and utilisation of energy ; electric mining machinery 
(chain coal-cutters and locomotives) ; electric mining machinery (disk 
еш machines); marine electrical specialities ; ventilating 

Ө. 
Mrssns. J. Норкіхвон & Co., Lro., Huddersfield. List No. 350 
relating to steam dryers, and No. 360 on exbaust valves. The 
former describes the ''lipless" steam dryer and receiver with 
Bectional and other explanatory views, and gives tabulated data of 
prices and dimensions. The latter particularises standard straight 
through-way valves. 


H.T. Ignition Devices.—Some ingenious novelties in 
the electrical equipment of motor-cars have been brought out by 
the H.T. Co., of Victoria Works, Charlton, 8.E. Their coils are 
made in two grades, both guaranteed against breakdown; the 
A-type coils are multi-section wound and fitted with the new н.т.- 
bigh-speed trembler, which, it is claimed, ensures immunity from 
sticking, low current consumption, and perfect firing with the 
highest speed engines. The construction of the trembler is as 
follows (see fig. 1):— 

A i6 & stiff steel spring having at one end a loose rivet, в, which 
takes the place of the ordinary secondary blade, without the dis- 
advantage of a ''time-lag," such as auxiliary blades usually have; 
o isa platinum stud, and р the back standard. Owing to the small 


Fic. 1.—Hiau 8ривр TREMBLER. 


current passed, high speed, and correct condenser balancing, there is 
little or no sparking at the contacts, and because of the springiness 
of the trembler, the blade follows up any wear, thus obviating the 
need of constant adjustment. 

The company make coils of all sizes and voltages, with best finish 
and material. Their electric governor is a very simple device, quite 
independent of the engine, and may be used with all cars fitted with 
high tension ignition. It is connected up in the primary circuit, 
the wire from the contact breaker on the engine being taken to one 
terminal on the governor, and the wire from the coil being con- 
nected to the other terminal. The governor consists of a spring 
blade A в, fastened at a, and fitted with a platinum stud at в. 
This stud is prevented from coming into contact with the platinum 
pointed screw о by the high resistance wire в D. When the engine 
makes contact, the current flows along the blade A B, and the 
platinum points not being in contact, it passes through the high 


Fic. 2.—ELECTRIO GOvVEBNOR. 


resistance wire B D, which, being heated by the current, expands 
and allows the platinum points to come together and pass enough 
current to work the coil. If the engine is running so fast that it 
does not make contact long enough to allow B and c to come 
together, the coil does not spark, and the engine misses fire and 
slows down. It із obvious that the engine can be set to run at any 
desired speed by simply adjusting the distance between B and c. 
An arrangement is provided whereby the governor is put into action 
whenever the clutch pedal is depressed, and thus prévents the 
engine racing; this greatly facilitates the operation of changing 
ingen 1 5 Bes necessary to slow the engine by hand before taking 
out the clutch. 


Fire.—Mxssns. Н. N. Morris & Co. notify us that the 
fire that occurred at their Gorton Brcok Chemical Works, Man- 
chester, on the 8th inst., has only affected a very small portion of 
the departments in which their brimstone, sulphuric acid, and other 
acids are made, It has not in any way affected their manufacture 
of accumulator acids, dipping acid, and other chemicals for the 
electrical trade. 


Book Notices.— Nautical Technical Dictionary, Vol. II., 
Part 1 (A-K). By E. v. Normann-Friedenfels, assisted by J. 
Heinz, Pola: Mitteilungen aus dem Gebiete des Beewesens. 
1905. Price 30 marke. The first volume of this work was 

ublished in 1883, and was followed by a supplement in 1900. 

e present volume comprises an exhaustive dictionary of technical 
terms relating to the nautical profession, alphabetically arranged 
in English and French, and giving the corresponding expressions 
in both these languages, as well as in German and Italian. 
Besides purely nautical expressions, a vast number of words employed 
in allied industries, such as ship and engine building, artillery, . 
electricity, trade and commerce, are included, making the whole a 
most comprehensive work, which cannot fail to be of the greatest 
value to many classes of user. Во far as we have tested the 
dictionary, we have found it to meet all reasonable requirements, 
and our only complaint is that English words are not always 
correctly spelt, as, for example, scarph” for scarf; but euch slips 
appear to be rare. The printing is good, the type clear, and the 
different styles of type well chosen to facilitate ready reference. 
Altogether, we welcome the volume as a valuable addition to 
technical literature, and shall look forward to the appearance of 
Part II. and the succeeding volumes. 

"Proceedings of the Engineering Association of New South 
Wales.” Vol. XVIII. 1902-3. Edited by Henry V. Ahrbecker, 
Bore Sydney: The Association, Royal Exchange, Gresham 

treet. 

We have received а copy of No. 1 (June) of the Gas and Ой 
Engine Record, a monthly review edited by W. A. Tookey. Our new 
contemporary will deal with рш engines of all types and 
with the production of gas for industrial purposes. It is published 
at 2, Grocer's Hall Court, Poultry, E.C., at 3d. per number. 


Trade Announcements,—On account of business ex- 
tensione, the NamioNAL Юткотвїс CoxsTRUOTION Co., LTD., has 
from yesterday, 29th inst. changed its address -to Queen Anne's 
Chambers, Westminster, 8.W. | 

Мввввв. NaALpER Bros. & Тномрвон, Lrp., notify us that м. 
Ernest Roberts, 6, Holborn Place, who heretofore has had charge 
of their London district travelling, will not in future act in this 
capacity, owing to the large increase in his own business. Messrs. 
Frampton, Paine & Jackson, 29, Old Queen Street, Westminster, 
will in future represent them in London, and likewise in the 
southern, western and eastern couniies, and those districts where 
they are not at present represented, for ammeters, voltmeters, watt- 
meters, circuit-breakers and analogous apparatus. 

Messrs. Woop & CRAWFORD, mechanical and electrical engineers, 
have taken more suitable premises in Queen Street, Sheffield, and 
are making a specialty of their improved conveying and elevating 
and screening machinery, and auxiliary machinery appertaining 
thereto. They have recently obtained the sole right of manufacture 
of Ford's patent heating furnace. They also undertake electrical 
engineering work. 

Mxssns. Everett, Красомви & Co. announce that they have 
now removed their works from 161-2, Great Saffron Hill, E.O., to 
Colliudale Worke, Hendon, N.W., with offices at 87, Victoria 
Street, Westminster. This move (the second in three years) has 
been made in order to keep pace with the continuous increase of 
the business, and the firm bave now at their disposal ample space 
for future extensions. They have, at the same time, as a matter of 
convenience, converted the business into a private limited liability 
company. Mr. G. J. Lemmens, who has had long experience in 
measuring instruments of all kinds, has joined the board. 


A New Manufacturers’ Association.—A preliminary 
circular bas been issued from Orchard House, 2 and 4, Great Smith 
Street, Westminster, G. W., relating toa new association—the Mann- 
facturers’ Association of Great Britain—which is being formed with 
the object of stimulating and expanding British trade in colonial 
and foreign markets, by co-ordination of the industrial forces of the 
country, and co-operation amongst manufacturers and traders. The 
means to be employed are set out in detail in the circular referred 
to, and copies of this can be obtained on application to Mr. Ben Н. 
Morgan at the above address. 


Bankruptcy Proceedings.—ALEXANDER HOLLAND.— 
At Bolton Bankruptcy Court on June 21st the public examination 
took place of Alexander Holland, trading as The Electrical and 
Mechanical Engineering Oo.,” of Farnworth. The accounts showed 
unsecured liabilities amounting to £325, assets valaed at £31, and a 
deficiency of £294. Debtor stated that he commenced business in 
1890 in partnership with Wm. Bullen and John Ooope, neither of 
whom had any capital. Bullen had experience in electrical eggi- 
neering, ahd he left nine months later. -At this time the debts 
smounted to between £80 and £90, and debtor agreed to take them. 
He thought he could do better by himeelf. The business was never 
properly established, and he must have been getting further into 
debt all the time. The examination was adjourned in order that 
debtor might comply with an order to prepare a statement of accounts 
for the last six months’ trading. 

Fren SHaw.—A meeting of the creditors of Fred Shaw, electrical 
contractor, of 258, Hessle Road, Hull, was held on June 21st, when 
accounts were presented sbowing gross liabilities amounting to 
£209, and a deficiency of £81. Debtor attributed his insolvency to 
loss on contracts, bad trade and want of capital. He commenced 
business in 1901 with a capital of £15, and his father lent him £50. 
The estate was left in the hands of the Official Receiver for 
realisation. j | 

GaraLD Lesum, electrical engineer and caterer for public 
amusements, 5, Denning Road, Hampstead.—Reosiving order 
made June 21st on creditor's petition. | 
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A. E. Brooxs (Brooks & Brooks), electrical engineer, 110, Cheap- 
side, E.C.—First and final dividend, 22d. in the £, payable at 
Bankruptcy Buildings, Carey Street. 

Liquidation.—AncrNTINA ELECTRIC Traction Co. 


Meeting to be held at 83, Cannon Street, E.C., on July 28th, to hear 
an account of the winding-up from Mr. A. Clements, liquidator. 


Electro-Medical Apparatus.—An electric installation 
isto be put into tbe Peebles Hydropathio for the treatment of 
invalids by electricity. Allthe most recent forms of instruments 
will be included, light baths, high frequency currents, static elvc- 
tricity, electrie baths, constant and interrupted currents. 


LIGHTING AND POWER NOTES. 


Bourne.—Mr. W. E. Milns, resident engineer at the 
Btamford and Grantham electricity works, has prepared a scheme 
for the establishment of an undertakimg in the town. This was 
laid before & meeting of the Tradesmen's Association on Juue 22nd, 
and is to be further considered. Possibly inquiries will be made 
for firms willing to erect and run such an undertaking. 


Brighouse.—The balance-sheet of the Corporation Elec- 
tricity Department for the past year's working shows a loss of £140 
compared with a deficit of £572 in the previous year. 


Bury.—The Corporation Electricity Committee has 
reduced the price of energy as under:—Lighting: Places 
of worship, schools, offices, banks, workshops, warehouses 
and other short-hour consumers from 5d. to Aid. per unit; 
shops from 44d. to 4d.; hotels, public houses, clubs and 
other long-hour consumers from 4d. to 34d.; motive power from 
21d. to 2d. per unit, for the use of the maximum demaud averaging 
one hour per day, or 1,000 units per quarter, the next 1,500 units 
p quarter ld. per unit; beyond, 1d. per unit less 10 per cent. 

blic lighting, 1,000-c.P. arc lamps, from £16 to £15 per annum; 
800-0. . lamps from £14 to £13. | 


Chatham.— In connection with the arrangement come to 
between the Kent Electric Power Co. and the Gillingham Oor- 

ration fora supply of energy, Messrs. W. T. Henley's Telegraph 

orks Co. accomplished some smart cable work. Agreements for 
arranging a temporary supply were completed on the 8th inst. 
Messrs. Henley's were instructed to supply & main and connect up 
the company's network with the Gillingham station, and nearly 
2 miles of three-phase 11,000-volt R. H. 7. cable was delivered by 
them at Chatham on the 11th inst. The work ceeded through 
the Whitsun holidays, and although most of the cable had to be drawn 
by hand for nearly half a mile across the Chatham lines, the whole 
was laid and jointed complete by the morning of the 17th. The old 
feeders had to be diverted and lengthened to the extent of about 
50 yards. The coal store, the only part of the station which escaped 
destruction, has been cleared out and fitted as a sub-station with 
switchboard, transformers and boosters, the latter being required 
owing to the pressure on the Gillingham mains being 2,000 volts, 
and on those in Chatham 2,400 volts, On Saturday, the 17th inst., 
at 5 p.m., the whole of the network was made alive, and a supply 
given to consumers. 


Calne.—An E.L, installation is at present in course of 
completion at the residence of the Marquis of Lansdowne at Birwood 
Park. The plant will comprise a 40-н.р. Hornsby oil engine, an 
E.O.C. 200-ampere dynamo and a battery of E.P.B. cells of a 
capacity of 1,000 ampere-hours. About 850 incandescent lamps and 


one aro-lamp are being installed. The contract is in the hands of. 


Mesers. Н. E. Hall & Co., Tonbridge. 


Continental Notes.—IlrALv.—4A concession has been 
d for the installation of a water-power plant on the River 
Coscile. The energy generated will be utilised for the electric tram- 
way between Cosenza and Cotrone, and for lighting purposes at 
Silani. 


Coventry.—The accounts of the Corporation electricity 
undertaking for the year ended March 31st last show a net result 
on the year’s working, after payment of capital charges, of а loss of 
£229. 

„The Council has adopted the recommendation of its E.L, 
Oommittee to undertake the supply and maintenance of electric 
lamps. 

Darlington.—The Corporation has decided to extend its 
mains to Albert Hill, an important industrial district of the borough. 
The Darlington Wire Works will adopt electric power instead of 
steam. i 


Dublin.—The E.L. Committee recently recommended the 
Corporation to instruct the city electrical engineer to prepare plans, 
&c., for application to the L.G.B. for sanction to a loan of £100,000 
to cover the cost of providing plant to meet next winter's load, 
and of exteneions during the next three or four years. As it is 
urgent that new plant be erected at once, suspension of the standing 
orders was also recommended, but on a division this latter recom- 
mendation was defeated. 

The works at the Pigeon House have now been completed, and 
were inspected on Monday by the Corporation, and subsequently the 
General Blectric Oo. entertained the members and itheirifriends to 


luncheon. The plant installed consists of two sets of 1,000 xw. 
each, and two of 500 Kw. each. In addition, in consequence of the 
growth of the undertaking, the General Electric Oo. has just laid 
down a further set of 1,500 xw. capacity, which is now running 
on the town supply. 

The Corporation has expended £2,000 in dredging the harbour, 
which will enable steamers to come up alongside the boiler house. 
A travelling steam crane and grab, with track the length of the 
boiler house, has been installed for unloading purposes. 


Ebbw Vale.—The U.D.C. has received from the L.G.B. 
sanction to raise a loan of 29,054 for carrying out the H. L. scheme. 


Egremont.—The U.D.C. has applied for an extension 
of time in which to carry out the E.L. order. 


Exeter.—The L.C.O. has written to the City Council 
with reference to the London Power Bills, stating that if allowed 
to become law, these were calculated to form precedents fraught with 
danger to the local authorities thronghout the country. The City 
Oouncil decided to strongly opposed the Bills. 


Great Yarmouth.—The report of the working of the 
municipal electrical undertaking for the financial year shows 
that the total receipts were £15,197, while the gross profit was 
£6,770. After provision had been made for interest, sinking fund, 
&c., the balance remaining is £1,951; the disposable balance being 
accordingly increased to £3,022. Of this amount £800 has been 
applied to reduction of rates, while £771 was expended on new 
works, leaving £1,451 to be carried forward. During the past four 
years a net surplus of £3,910 bas been realised, out of which £2,100 
has gone in reduction of rates, and £1,223 voted for street lighting, 
extensions, &c. The T.C. has decided to offer consumers an optional 
flat rate of 5d. per unit for all units used up to 3,000 per annum, 
and 4d. per unit beyond, and charge a flat rate of 23d. per unit for 
power taken from lighting mains. 


Hamilton.—Last week, under the huspices of the Burgh 
Council, an exhibition of electrical appliances was held for four 


` days at the Commercial Hotel. 


Hanwell.—An agreement with the Uxbridge Electric 
Supply Co. has been entered into by the U.D.O., whereby the 
former is to take over the prov. order for the district. The com- 
pany has agreed to deposit £550 to cover the Council’s expenses in 
the matter, 


Hull.—A L. G. B. inquiry was held on June 22nd relative 
to the application of the T.C. for a loan of £36,000 for electricity 
purposes. It was stated that the Council had contracted to supply 
several large power consumers, the increased demand being 
f at 700 xw. The new plant to be laid down was equivalent 

1000 Kw. 


India. — From the Indiun Textile Journal we learn that 
electric light has been largely adopted in Bombay Mills. Messrs. 
Marshall & Co., of that city, are largely responsible for the work in 
connection with this,and among the contracts completéd or now 


being carried out are :—The Pabaney Mills, with 650 lights, run by 


A.E.d. plant; the Queen's Mills, with 520 lights, energy being 
supplied by a Lancs. Dynamo Oo. s and Hindley-Royce plant; at 
the David and Standard Mills, a Robey-Westminster Engineering 
set supplies 550 and 600 lights respectively; Hindley-Royce 
generating plant supplies energy for 640 lamps at the Tricumdas 
Mills, and a Reavell-Johnson & Phillips set, 525 lamps at the 
кро Mills. There are many others, including the Khatau 
Mills and the Adamji Peerbhoy Mills, with installations of 1,400 
and 1,600 lamps respectively. 

The necessary licence has been granted by the Government of 
India to the Brush Electrical Engineering Co. to supply electricity to 
the town and island of Bombay for lighting and power purposes. 
Two years are allowed for thelaying down of cables in the principal 

rtions of the city. The company has proceeded with the instal- 

tion of the plant, while the Government has been considering the 
question, and during the past year several miles of cable have been 
laid down, and a generating station erected. The Times of India 
understands that the company expects to inaugurate the service some 
time next month. 


Ipswich.—The T.C. on June 21st decided to apply to 
the L.G.B. for a loan of £7,486 to qover excess expenditure on 
machinery at tbe electricity works, and of £5,365 for extensions of 
mains and house services. : 


'" London.—SovTBwaAnk.— The B.C. has received from the 
City of London Electrio Lighting Co. an offer to quote terme to 
supply energy in bulk. The General Purposes Committee is to 
consider the matter. The B.C. also resolved to overhaul and repair 
the battery at a cost of E250; to install a balancer and booster at а 
cost of £450; to erect a new fire-proof gallery and re-erect the 
present switchboard thereon at a cost of £320 ; to install а feed-water 
heater and purifier ata cost of £380. A loan of £6,000 is to be 
obtained to cover this expenditure and to pay off the ov er-draft of 
£4,250 spent on cabies. 

FurgAM.— The Finance Committee reports for the year that 
on the combined E.L. undertaking, after the account has been 
credited with £980 from the general rate, there is a surplus of 
4574. Out of this amount, £250 is to be left on the revenue 
account as a reserve for bad debts and cash discounts, and £250 
is to be placed to the machinery reserve account. The balance 
of £74 is to be carried forward, : 
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METROPOLITAN AS8YLUMS BoarRD.—It has been resolved to apply 
to the L.G.B. for a loan of £4,000 for the installation of the electric 
light in Belmont Asylum. | 

WxsTMINSTER.—The С.С. is prepared to enter into a three years’ 
contract with the electric lighting companies now supplying energy 
to the Council's buildings at 23d. per unit for lighting and 2d. per 
unit for power upon certain conditions. The St. James's and Pall 
Mall Co., the Westminster Ю.В. Corporation, the Metropolitan Е.В. 
Co., and the London Е.8. Oorporation have agreed to these terms, 
but the Charing Cross, West End and City E.S. Co. offers an all- 
round rate of 24d. per unit, which the Council will not accept. 

The fillings of street box covers is the latest fault to be found in 
electric lighting systems, according to the views expressed by the 
City Council The Council require the Westminster Electric Supply 
Corporation to fill in its box covers with material similar to the 
surrounding pavement. 

HAMMEBSMITH.—A. site is to be purchased in Scrubb’s Lane for 
£2,500, to be used as a site for a depót and electrical sub-station. 

BaTTERSEA.—' The agreement between the В.О. and the L. and 
B.W.R. Oo. for the lighting and supply of energy for power at the 
Nine Elms Goods Yard has been completed, and supply 
commenced. 

MARYLEBONE.—At a recent meeting of the B.O., it was intimated 
that Mr. A. Wright, the Council's electrical adviser, has received 
over £9,000 in commission, which was paid on capital expended. 
He will probably receive some £6,000 more. 


Manchester.—The Electricity Committee has recom- 
mended the Т.О. to reduce the price of energy to short-hour con- 
sumers from 54d. to 44d. per unit from September 29th next. 


Medomsley.—The P.C. has decided to have the whole of 
the parish lit by electricity next season ; energy isto be supplied by 
the Consett Iron Oo. | 

New Shildon.—The Northern Counties Electric Supply 


Co. has erected а new generating station and refuse destructor in 
the district, which was formally opened a few days ago; energy 


has been supplied, however, to the district for six weeks The . 


destructor has four cella, and is of the Heenan type, working in 

connection with two B. & W. water-tube boilers with a heating 

surface of about 3,900 sq. ft. At present the three cells working 

deal with about 30 tons of refuse daily. The whole supply of 

energy is being generated from machines driven by the destructor 
ers. 


Norwich.—The Electricity Committee reports that the 
balance carried to net revenue account for the past year is £16,574, 
as compared with £15,147 in the previous 12 months. After pro- 
vision had been made for interest and sinking ifund, the profit 
was reduced to £4,432. Including balances from previous years, 
there was a nominal surplus of £10,013 to be dealt with. Of this 
sum, £9,760 is proposed to be applied to making good depreciation 
of machinery, &с., leaving £253 to be carried to the credit of 
1905-6. The number of units sold in 1904-5 was 2,097,942, as com- 
pared with 1,819,708 units sold in 1903-4. There was an increase 
of only £39 in the working expenses over those of 1903:4. 
The expenditure on capital account stood at the close of the last 
financia] year at £261,854. 


Ormskirk.—On the 16th inst. the E.L. installation at the 
Workhouse was inaugurated. The sum borrowed for the work was 
£5,000, and this was reduced to £4,000 by the purchase of second- 
hand plant. The whole of the Workhouse premises have been wired, 
and at present over 700 electric lights are provided. The whole of 
the scheme has been carried out to the designs of Mr. G. B. Peers, 
of Manchester. 


Pontypridd.—The South Wales Electrical Power Distri- 
bution Oo. having publicly intimated that it is prepared to supply 
energy for domestic purposes in the town, the U.D.O., doubting 
whether the company has the legal right to do so, has decided to 
take counsel’s opinion on the point. 


Pwllheli.—The Town Council has been asked if it is 
willing for a small company to take over its B.L. prov. order. 


Scarborough.—The local Electric Supply Corporation, 
in order to encourage the use of the electric light, has decided to 
fit up consumers’ premises free of all initial cost, but to charge, in 
o cases, а quarterly rental of 44d. for each 8, 16, or 25-с.р. 
lamp installed. For energy through slot meters 7d. per unit will 
be charged. 


South Perth (W.A.). — This residential suburb, 
Bituated on the south bank of the Swan River, has hitherto been 
without any public lighting system, but on May 19th a supply of 
electrical energy was commenced by the South Perth Electric 
Supply and Power Co., under agreement with the municipal 
authority. The boiler room plant consists of two B. & W. boilers, 
each of 460 sq. ft. heating surface, working at 160 lb. pressure; two 
Blake duplex feed pumps, and & feed-water heater capable of deal- 
ing with about 3,000 1b. of water per hour. In the engine room are 
at present installed two 25-xw. 460-volt Belliss-E.O.O. p.c. sets, and 
ап E.C.C. balancer. Theswitchboard was constructed by the E.0.0., 
and is furnished with Everett, Edgeumbe moving-coil, edge-wise 
instruments, with vertical illuminated scales; each generator is 
protected by one of Dorman & Smith's reverse current circuit- 
breaker, and an integrating watt-hour-meter made by the Duncan 
Co. (Lafayetts, U.S.A.) is installed for measuring the outpat of the 
station. The mains are of copper, braided and compounded, 
carried on Jarrah poles. The streets are lighted with 150 16-0.P. 


incandescent lamps; private consumers are supplied at 9d. per unit 
with discounts. The installation was supplied and erected by 
W. Н. Kidston & Co., Murray Street, Perth. 


South Shields.—A L.G.B. inquiry was held recently 
into an application by the Oorporation for permission to borrow 
£15,625 for additional plant to enable a supply of energy to be 
given to the tramways which the Corporation is constructing, and 
also to supply energy to industrial concerns within the borongh. 


Stafford.—The Electricity Committee of the Corporation 
has paid a bonus representing about 5j per cent. on their wages to 
the officers and Women in the electricity department, 


Tunbridge Wells.—Consumers have sent a memorial to 
the Corporation demanding a decrease in the price of energy, 
claiming that a large portion of the profit made last year should be 
for the benefit of those who pay for the light. 


Wantage.—The Wantage Engineering Co. has decided 
to apply for a prov. order to supply the town with electric light. 
The U.D.O. bas written to the County Council that it objects to the 
permission being granted, in the interest of the gasworks, owned by 
the municipality. 


West Bromwich.—The fourth annual report on the 
Corporation electrical undertaking issued recently by Mr. J. H. 
Wray (Corporation electrical engineer) shows that during the year 
ending March 31st last 1,411,884 units were sold, an increase of 
906,878 upon last year. There were increases of 184,778 units in 
the consumption for tramway purposes, of 59,377 by private ocon- 
sumers and 62,728 by public lamps. There are now 45 motors out 
on hire. The total cost per unit of electricity sold has been brought 
down to :99d. The net profit for the year is £1,328, against 
£1,546 last year, a reduction of £218, which is accounted for by the 
fact that the revenue from traction has only increased by £545, 
although the output has increased by 184,773 unite. An increase of 
£284 in rente, rates, &c., and the loss of over £187 on free wiring 
and motor hire has contributed to the reduction of this year's 
profits. The average revenue per unit sold is about 1:83d., and the 
percentage of total cost to revenue from sale of energy 88 per cent. 
The total capital expenditure to date is £61,024. 


TRAMWAY AND RAILWAY NOTES. 


Australia.—The first rail of the North Melbourne- 
Essendon-Flemington Electric Tramways was laid on 22nd inst. 
hy the Premier of Victoria. This will be the first electric tramway 
in the Melbourne district. The work is being done by the Tram- 
ways Byudicate of London and Messrs. J. G. White & Oo., Ltd., of 
London and New York. 


Bradford.—The working of the tramways for the year 
ending March 31st has resulted in a total income of £230,085, or 
10:027d. per car-mile, the mil being 5,053,392. The previous 
year’s income was £197,437, or 10'421d. per car-mile; the 
increase, therefore, duriog the past year has been 506d. The 
department earned during the year, by the carriage of parcels, 
£1,840, and there was received for advertising righte on the cars 
£3,221—an increase of £430. 


Brighton.—The accounts of the Corporation tramways 
for the year ended March 31st, show that the revenue amounted to 
£50,339, and the working expenses to £38,495, leaving a balance of 
£11,844. After meeting certain charges, however, the year's 
working showed a deficit of £321, the total deficit on the under- 
taking since its inception in 1901 £4,016. 

An interesting experiment is to be tried at Brighton in con- 
nection with the tramways. During July two “tourist cars” are 
to be run over the Corporation lines, the fare for a nine-mile run 
being fixed at 10, A conductor, well versed in the places of 
interest en route, will describe the places passed. 


Continental Notes.—ItaLy.—The project for the con- 
struction of an electric railway from the Italian-Ticino bank of Lake 
Maggiore to the Simplon Railway bas been officially spproved. 

AUSTBRIA.—Bome trials have lately been made in Vienna with 
an electric motor-omnibus built by Mesers. Jacob Johner & Co., of 
that city, for service in Copenhagen. The vehicle has accommoda- 
tion for 14 passengers, and about 114 cwt. of luggage, and has the elec- 
tric motors in the hubs of the front road wheels. The bus, 
which runs on solid rubber tires, is intended for an average speed 
of 12 miles. The trials are stated to have given very satisfactory 
resulta, 

HoLLAWD.—Plans are being prepared in respect of a projected 
electric tramway between Maestrict and Vaals. 


Edinburgh.— The T.C. has approved the draft agreement 
with the promoters of the Queensferry Tramways, consenting to 
the proposed tramway from the boundary at Blackhall to the cable 
tramway terminus at Comely Bank, subject to conditions. 


Great Yarmouth.—As the result of the working of the 
municipal tramways for the past year, the receipts were £8,736, 
while the ex were £6,348, leav a profit of £2,388, out of 
which £2,104 was paid for interest, ing fund, &., leaving a net 
balance of £284, increasing the balance in hand to £475. It was 
decided to place £400 to a depreciation fund, and to carry forward 
the remaining £75. 
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Glasgow.—At a meeting of the Tramways Committee of 


the T.C. a draft of the report and financial statement for the year 


ending May 31st, 1905, was submitted :— 


Gross revenue as ‘se . . £161,904 
Expenditure :— 

Traffic £217,878 
General 75,119 
Repairs 68,640 
Power 25,085 
£397,167 
Set aside for renewal and depreciation £153,834 

£540,501 

£227,108 
Lease of Govan lines > Ke a РР T £5,060 
Rent of Paisley District Tramways .. Ве "T 915 
Interest oie У ee © 25 49,906 
Sinking fund А Es T és xs sa 46,920 
Income-tax .. px - es = 2 V 5,484 
Parliamentary expenses .. ee 805 i 8 891 
Common good T ES 000 

£134,146 

£98,257 


The Committee proposes to appropriate £68,500 of this sum to 
special depreciation, and to carry the balance to reserve fund. 


Heywood.—The T.C. has applied to the B. of T. for a 
loan of £37,200 for the construction of electric tramways. 


Keighley.—The Tramways Committee has recom- 
mended the T.C. to apply to the B. of T. for a year's extension for 
the completion of the tramways. 


Liverpool Overhead Railway Extension.—On and 
after Sunday next, through connection and bookings to and from all 
stations on the Liverpool Overhead and the Southport branch of 
the Lancashire and Yorkshire Railway will be possible. The fares 
on the Overhead have been revised, removing the objection that 
has frequently been raised to the universal rate for long or short 
distances. Thus, a person may travel between any two stations on 
the Overhead line for 2d. first and 1d. third class. On the other 
hand, those taking long-distance journeys will pay for the privilege 


London.— Royan  CoxwissioN. — According to the 
Standard, the recommendations of the Commission which has con- 
sidered the traffic of London for between two and three years will 
be bald and comprehensive. The keynote of the report will be 
easy transit and abundance of it. It will be thoroughly in favour 
of electric traction to be applied wherever it is needed, and in 
alternative forms to suit local needs. There will be no objection 
wbatever made to over-bridge tramways. The tramway is to be 
universal as a method of transit, over an area of 200 square 
miles. Electric cars are to be advocated for thoroaghfares like the 
Strand and Piccadilly. Streets are to be widened where necessary. 
Greater facility of movement will be recommended, and for this 
the police are to bave larger powers. The whole traffic of the 
metropolis is to be incorporated under the regulations recommended. 
The recent agreement on the proposal to run the tramways over the 
bridges not only anticipates the recommendations of the Commission, 
but is thought by members of that body to render a Central Transit 
Board superfluous. In many significant instances the Commissioners 
are understood to have adopted the policy of the London Oounty 
Council. The Commissioners have made such good progress with 
the report that the latter may be presented to Parliament on a very 
early day. | 

MzaTROPOLITAN District Raltways.—It is understood that to- 
morrow the long-expected inauguration of the electric service will 
take place. Four trains per hour will be run from Ealing, Acton 
and Hammersmith, to the City and Whitechapel. Several months 
will elapse before the conversion is complete, after which the 
tunnels will be cleaned. 

We may add that elsewhere in this issue will be found the con- 
cluding section of our articles describing the electrical equipment 
of the railway and Lot’s Road power station. 

It is stated that following on the partial electrification of the 
the District Railway service, the Inner Circle service of the Metro- 
politan Railway will be worked by electricity next week. 

WESTMINSTER.—Messrs. Baxter & Co. wrote to the City Council 
in regard to their claim for payment for the Charing Cross sub- 
station of the Underground Electric Railways Co. in Villiers Street, 
stating that the L.C.C. claimed the sub-soil. The Legal Committee 
of the City Council has decided that it must hold the company 
to their agreement, and that payment must be made in the same 
proportion as that paid to the L. C. C. for the use of the sub-soil of 
the Embankment Gardens. With regard to the proposed electri- 
fication by the L.0.0. of the tramways in Vauxhall Bridge Road, 
the City Council agrees to the same, subject to some minor matters 
being satisfactorily settled. 

FuLHAM.— An intimation has been received by the B.O. from the 
1.0.0. that the proposed tramways along the Fulham Palace Road 
and High Street, Fulham, are to be constracted on the conduit 
system, similar to the lines in South London. 

Crry.—On Thursday last week the Court of Common Council 
considered the Special Committee’s report on the L.C.O. scheme for 
carrying the tramways over Blackfriars Bridge, and it was resolved 
that the Committee’s report be adopted, with the addition of a 
pru that the tramways may be laid over either the widened 

idge or an entirely new bridge adjoining. Thus the City Cor- 
poration has at last abandoned its attitude of opposition to the 
County Council and to modern progress. 


Manchester.—On Tuesday afternoon last the Tramways 


Committee of the Manchester Corporation had before it the annual 
report of the undertaking for the year lending, March; 31st," 1905. 


The aggregate length of single track open for traffic on that date 
was 1463 miles, against 138 miles in the previous year. 

The revenue account contains the following particulars, side by 
side with which ithose for the year 1903-4 are given for com- 


parison :— 


1904-5. 1908-4. 
'Traffio revenue 32 . £628,520 4 2 £603,182 6 1 
Other revenue.. 8,420 8 2 8,698 16 10 
Total .. 631,955 19 4 611,881 8 8 
Working expenses 411,597 8 11 881,853 18 11 
Balance, being gross profit 220,958 8 5 220,020 9 9 
Add bank interest — 1,869 9 1 8,079 10 6 


— — 


Leaving a sum available of $4: ud eo 4222, 227 17 6 £223,107 03 

The charges which have been met out of this available surplus 
amount to £101,277, against £101,491 in the previous year, thus 
leaving a net profit of £120,950, against £121,705 in 1903-4, which 
has been appropriated as under :— 


1904-5. 1908-4. 
Renewals and depreciation account e. £70,907 0 0 : £69,693 2 10 
Contribution in aid of the rates .. = vs 46,000 0 0 50,000 0 0 
Street improvements round infirmary—in- 
terest, &c... БА "m ex oe ee 4,048 8 8 2,012 7 5 


Total net profit .. £120,950 8 R £121,706 10 8 


The contribution in aid of the rates this year falls short, according 
to the above table, by about £4,000 of the amount in the previous 


- year. A footnote, however, states that this year’s contribution has 


been increased by a sum of £5,000, which was transferred from a 
reserve fund accumulated in former years. This makes a total con- 
tribution in relief of the rates of £51,000. 

The report also contains a summarised statement, giving statis- 
tical information regarding the working of the tramways for the 
past year, as follows :— 


1904-5 1908-4 
Total borrowing powers ..£1,925,000 0 0 £1,805,500 0 0 
Borrowing powers exercised 1,515,168 0 0 1,505,668 0 0 
Unexhausted borrowing powers .. 409,432 0 0 299,432 0 0 
Gross capital expenditure .. ‚. 1,587,930 19 2 1,485,612 4 9 


Daring the year the number of passengers carried was 126,900,875 
—an increase of over 6 millions on the previous year. The car- 
mileage shows an increase of considerably over 1,000 miles, the 
figures being 14,128,124 for the past year. The percentage of 
passengers’ fares shows that 71:94 percent. paid 1d. for the joumey, 
11:01 per cent. 14d., 7:10 per cent. 2d., and 5:40 per cent. 3 

Electrical energy used during last year amounted to 18,854,240 
units, against 16,815,764 units for the previous year. The average 
traffic revenue per car-mile was 10:684., against 10 52d., and the 
average traffic revenue per mile of single track was £4,209, against 
£4,468 in 1903-4. The average working expenses per car-mile, 
including power cost, were 6:99d. against 6-784. 

The amount of the sinking fund is now £60,987, against £27,224 
in the previous year. 

An accident, causing injury to three persons, occurred in Man- 
chester on Sunday evening. A single-deck car, on the circular 
route from Cheetham Hill to Seymour Grove, was crossing 
Rochdale Road, at the junction of that thoroughfare with 
Queen’s Road, when a heavily laden car proceeding townwards ran 
into it and knocked it clear of the metals. 

The side of the single decker was stove in, and the controlling 
gear of the other car was forced oat of position by the impact, and 
the ironwork twisted. The trolley arms of both vehicles were 
fortunately jerked clear of the wires, во that there was no b 
overhead. Two passengers in the smaller car received injuries, 
which necessitated their removal to the Infirmary. Those in the 
larger car were also more or less knocked: about, and one was cut 
in the face by fragments of glass. Several suffered from nervoys 
shock. The traffic was interrupted for two or three hours. The 
testimony of witnesses is that the cars were not travelling at an 
excessive speed, but the sun’s heat had meltsd the pitch in the 
crevices of the stone paving, and this, getting upon the metals, had 
made them во slippery that the driver of the larger and heavier of 
the cars was unable to get his brake to act. A nice point, therefore, 
will arise when the compensation claims come to be disposed of. 


Mansfield.—Trial trips are now being made over the 
Mansfield and District Light Railway Co.’s system which has just 
been put down. 


Middlesex.—The County Council on the 22nd inst. 
approved of the payment of £7,762 to the county solicitor in order 
to pay compensation for land required for light railways. This 
sum makes the total authorised to be paid in respect of the pur- 
chase of property, &c., in connection with light railways by the 1901 
order, £160,597, and under the 1903 order £58,347. Approval was 
given to a proposed arrangement between the Metropolitan Electric 
Tramways, Ltd., and the London County Council ав regards the 
tramways in the Green Lanes and Seven Sisters Road. This agree- 
ment briefly was that in consideration of the Metropolitan Electric 
Tramways, Ltd., giving the L.O.C. possession of the tramways in 
the Beven Bisters Road, the L.C.C. will defer the purchase of the 

ortions of the tramways in the Green Lanes and Seven Sisters 
Road, north and east of the Manor House and wholly in the County 
of London, until the year 1925, or possibly five years later, so as to 
make the tenare of these lines conterminous with the tenure of 
5 portion of the tramways belonging to the company in Mid- 
евех. 


Newark.—The Light Railway Commissioners have sub- 
mitted to the B. of T. for confirmation an order for the construction 
of light railways in the borough and in the rural district of 
Newark. 

(Continued on page 1063.) 
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Or the 24 sub-stations 
through which the 
energy generated at 
Lot's Road will be dis- 
tributed, some 15 will 
be primarily utilised for 
power distribution to 
the District Railway. 
The equipment and 
general design of these 
sub-stations is fairly 
uniform, with the ex- 
ception of those situated 
at Mansion House and 
Victoria, which аге 
built over the railway, 
and that at Charing 
Cross, which is below 
ground level; the 
British Westinghouse 
Electric and Manufac- 
turing Co., Ltd., were 
responsible for the 
supply and erection of 
all this plant. 
The arrangement of 
a typical sub- station 
will be gathered from 
the elevation and plan, 
figs. 48 and 49; the 
11,000-volt H.T. feeders, 
two or four in number 
according to the capacity 
of the plant installed, 
enter the sub-station on 
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the basement floor level, and pass through a cast-iron dividing 
box; Westinghouse spark gap lightning arresters are installed knife pattern isolating switches. 
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for the protection of these feeders, which terminate in single 
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From the isolating switches the connection leads through 


feeder oil switches to the H.T. bars on the gallery. Reverse 


current: relays ‘are installed for the protection of the high 
tion end, thus ensuring that 


tension feeders from the 
short-circuit currents shall not flow to the feeders from the 
sub-station bus-bars. 

The н.т. bus-bars aredivided intoseations by means of junc- 
tion switches (fig. 56, p. 1062), each section having one feeder 
and one rotary converter connected to it. By the agency of 


selector switches of the same typeand method of operationasthe .. 
isolating switches, these bus-bar sections may be. во connected . 


as to use the feeders separately or in parallel as desired, and 
as similar selector switches are included in the rotary 


circuits, a very flexible and convenient arrangement is 
secured. The pressure transformers used in connection with 
the measuring instruments are also provided with selector 


switches, and thus may be fed from any particular pair of 
bus-bers, if necessary. 

The circuits to the primaries of the step-down transformers 
are completed through isolating and main oil switches in 


particulars of the three sizes utilised on the railway are as 
follows:— '. | MEE ML OMEN 
| 800 xw. 1,200 xw. 1,500 ки. 


Number of poles ... * 10 12 16 
т .. 400 $33 250 
Efficiency, 13 load 95°3 ` 96°2 96°25 
99 full » 950 95:7 96°00 
” 2 „ А 948 95°0 9525 . 
”„ $ 99 өөө 92:3 93:5 9400 i 


The fields аге compound-wound, the series and shunt. 


. windings being divided by air spaces; the pole-pieces are 


provided with copper shields consisting of heavy copper rings 
round the к tips, with lips extending inwards. | 
The machines are guaranteed to stand an overload of not 
less than three times the normal full load without falling out 
of step, and to run sparkleesly without brush. adjustment up 
to 50 рег cent. overload. — — | | | | 
Figs. 50 and 54 illustrate the 1,500-Kw. rotaries installed 


| at Earl's Court. 


The transformers, which are mounted on: the gallery 


Fig. 50.— Vigw oP-IwTERIOR OFJEARL's Court Sus-Srarion, 


series, the secondaries being connected to the collector rings 
of the rotaries through sets of three single-pole knife 
switches. The main oil switch of each converter is in the 
ordinary way hand-operated, but it is also fitted with an 
overload time-limit relay, which comes into operation, 
automatically tripping the switch if a prolonged short-circuit 
or overload occurs. In addition, there is a push-button on the 
switchboard, the pressing,of which will electrically open the 
main switch. 
© Two knife switches, one for each pole, ме provided for 
the p.c. side of the rotary converter, and there is also a 
reverse current circuit-breaker in the negative side, and the 
usual equalising switch placed on a cast-iron pillar close to 
the machine. i 

The Earl’s Court sub-station, of which a series of- illus- 
trations’ is given in the present article, will ultimately 
contain four 1,500-Kw. rotary converters, each coupled toan 
induction motor, the latter being used for starting purposes. 

The rotaries are of massive construction, and the leading 


(fig. 51, p. 1060), are of the vertical air-cooled type, with the 
primary and secondary coils wound and insulated in 
sections, 

The transformation ratio is adjustable for the purpose of 
equalising the pressure of the current delivered to the 
rotaries in the various sub-stations. Three transformers, 
delta-connected on both the primary and secondary sides, and 
a rotary constitute a unit for operating purposes, 

Three sizes of power transformer are installed—viz., 


| 300 кү;, 435 Kw., and 550 KW. according to the size of 


the rotary ; and for the station and tunnel lighting, wherever 
necessary, two single-phase 150-Kw. lighting transformers, 
having a ratio of 11,000 to 220 volts, are also installed. 
These latter. transformers are V" connected, with a 
view to equalising the load on the primary side, the con- 
nection being made to the centre of one of the н.т, bus- 
junction switches. | x 
The transformers stand on iron bases, and regulating 
dampers are provided both in the base and tep of each trans- 
F 
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former for adjusting the air blast, which is supplied by 
duplicate ventilating fans, each coupled direct to a constant 
speed induction motor, these sets being installed in each 
sub-station. 

The fan motors are connected to different power trans- 
former units so as to ensure that one 
fan at least shall always be available. 

In addition to the above, each sub- 
station contains signal equipment. Fig. 
55 (p. 1062) illustrates the motor- 
driven Ohristensen air compressors 
installed at Earl's Court, the auto- 
matic air controllers, which operate 
when a fall in pressure occurs in the 
signal-pipe line, being mounted on the 
wall above. 

Duplicate signal motor-generator 
sets, each consisting of an 8-Kw, 365- 
volt three-phase induction motor 
coupled to a 70-volt compound-wound 
D.C. generator, are also provided for 
supplying energy to the electrical signal 
circuits, 

These motor-generators are each fed 
from an independent power transformer 
unit, and are provided with a separate 
two-panel switchboard. A 12-ton hand 
travelling crane is provided in the 
larger sub-stations, and similar 8-ton 
cranes in the smaller ones. 

One of our illustrations, fig. 52, shows 
the Earl’s Court switchboard, which, it 
may be mentioned, is also equipped for 
supplying the Great Northern, Piccadily and Brompton 
Tube Railway, which at this point runs beneath the Dis- 
trict line, access to it being obtained by means of a cable and 
ventilating shaft. 

This feature of multiple railway supply also occurs at 
the Oharing Cross sub-station, which will feed the District, 
the Charing Cross, Euston and Hampstead, and the Baker 


Еа. 59.—\УтЕ OF THE SWITCHBOARD, EARL’S COURT. 


Street and Waterloo Railways; a ventilation and cable 
shaft is provided here also, to the tube line beneath. 

The switchgear is of uniform character throughout the 
various sub-stations, and is mounted on blue Vermont marble 
panels, varying in number from 14 to 33, according to the 
character of the supply. 

The incoming high-tension feeders are connected, two 


each, to two instrument panels, each fitted with ammeters, 
two synchroscopes, two integrating wattmeters, and two 
polyphase reverse current relays. Two red signal lamps, 
below the ammeters, are so connected with the two main 
feeder switches that they will light up in the event of either 


Fig, 51.—AIR COOLED TRANSFORMERS, EARL's COURT. 


of these opening automatically on a fault. These panels also 
contain two push buttons for tripping the main oil switches, 
and two voltmeter switches, one for each feeder. 

The А.О, low-tension panels for the rotary converters each 
contain a large illuminated dial ammeter, one power 
factor meter, and one polyphase overload time-limit relay. 
Red signal lamps are also fitted, as in the case of the н.т. feeder 

panels. The д.с. side 
of the rotary is con- 
trolled by three large 
single-pole knife 
switches placed con- 
veniently on the lower 
portion of the panel, 
and the sub-base of 
each containsa starting 
switch for the induc- 
tion motor used for 
starting the rotary 
converters. 

A Westinghouse 
synchroscope is 
mounted over these 
panels, 

The Do. rotary 
panels each contain a 
circuit-breaker with a 
reverse current relay 
attachment, an illu- 
minated dial ammeter,. 
twe single-pole knife 
switches, and on the 
sub-base а rheostat 
dial switch. 

A main load panel, 
containing an illu- 

. minated dial voltmeter 
for the bus-bars and 
another similar one 
for the machines, 

an illuminated dial ammeter for measuring the total bus-bar 
current, and a watt-hour-meter panel for metering the power 
supplied to the lines, is also provided, 

The train section and track feeder panels are each 
equipped with two single-pole circuit-breakers, one illumi- 
nated dial ammeter, and two single-pole knife switches; 
this double-pole arrangement is necessary, as both the posi- 
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tive and negative conductor rails are insulated from earth 
throughout. 

The panels for controlling the lighting circuits are each 

rovided with double-pole circuit breakers, ammeters and 

integrating. wattmeters ; these panels are fed from the main 
switchboard through a triple-pole auto- 
matic oil-switch, and a triple-pole 
main switch is provided for discon- 
necting the lighting transformers on 
the secondary side. 

The bus-bars, which are built up of 
6-in. x }-in. copper strip, are arranged 
with a ventilating space between succes- 
Bive sections instead of being clamped 
together solid, as is frequently done. 

The low tension А.С. ammeters are 
all operated by small series trans- 
formers, which, in themselves, are 
decidedly unique. They consist only 
of a magnetic circuit and secondary 
winding, and all that is necessary is to 
slip them over the switch studs, which 
form the primary, inducing, by 
virtue of the current flowing in them, 
the secondary current that operates 
the instrument. 

The whole of the high tension gear, 
such as cable ends, series transformer, 
Ko., is isolated in brick cells; in 
similar, but horizontal cells, the high 
tension bus-bars are placed, and the 
lightning arresters have each a separate 
cubicle with a fireproof door completely 
isolating them, but rendering access easy. 
- Hand operation is used for all the oil-break switches in 
the sub-stations, and this is effected through gearing by 
stout levers. These switches and the rear of the switch- 
board panels at Earl's Court are shown in figs. 53 and 57; the 
switches are of Westinghouse standard type, and are erected 


Ета. 54.—WzEsTINGHOUSE 1,500-kw. 3-PHASE ROTARY CONVERTER. 


in a masonry structure, with each pole, and the oil tank in 
which they are immersed, in a separate fireproof compart- 
ment ; their construction is similar to that of those used on 


‘the N.E. Railway (see ELECTRICAL REVIEW, September 9th, 
.1904), except that the latter are electrically operated ; they 


were algo described in connection with the electrification of 
the Metropolitan Railway. | 

The cable work in connection with the District and associ- 
ated lines has naturally been of a very extensive character, and 
has, moreover, been carried out under exceptional conditions. 
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Еа. 53.— VIEW BEHIND EaBRr's Court SWITCHBOARD, SHOWING Н.Т. Оп, SWITCHGEAR. 


As previously stated, the 11,000-volt н.т. feeder cables 
from Lot's Road enter the District Railway at Earl's Court, 
and follow the track to the various sub-stations ; feeder con- 
nections are made to the several tube railways through the 
District sub-stations situated over the latter, as at Earl's 

Court and Charing 
Cross. For all pur- 
poses the District 
Railway accommodates 
some 285 miles of H.T. 
feeder cables, includ- 
ing the cable connec- 
tions to Lot's Road. 

These cables are of 
the ^ paper-insulated 
lead-covered three-core 
type, contracts for the 
supply and laying of 
which were placed with 
the British Insulated 
and  Helsby Cables, 
Callender's Cable aud 
Construction Co., W. 
T. Henley’s Telegraph 
Works Oo., the 
Western Electric Co. 
and the Electrical 
Co.; the cables were 
subjected to a factory 
test of 38,000 volts, 
and a further 22,000- 
volt test after laying 
and jointing. 

The installing of the 
cables was confined to 
24 hours during six 
week nights and 4j 
hours on Saturday 
nights, the procedure 
being to pay out the 
cable from a slowly- 
moving train, at the same time inserting it in the correct 
trough. In this way from three to five drums were installed per 

hour. The operating problems connected with the District 
Hailway do not come within the scope of this article ; these 
are at the present time receiving attention at the capable 
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hands of Mr. John Yonng, the recently appointed general 
manager, and the electrical train service, at present restricted 
to certain sections of the line, will be gradually extended 
over the whole system, 

In conclusion, we wish to acknowledge our indebtedness to 
Mr. J. R. Chap- 
man, the general 
manager and chief 
engineer to the 
Underground Elec- 
tric Railways Co. 
of London—under 
whose direction 
the Chelsea power 
station and the 
whole of the work 
entailed in the 
electrification of the 
District Railway 
andof theassociated 
tube’ railways has 
been carried out— 
for the facilities 
which һе kindly 
placed at our dis- 
posal forthe prepara. 
tion of this article. 

Wealso tender our 
thanksto Mr. J. W. 
Towle,resident engi- 
neer at the power 
station; Mr. 8. 
B. Fortenbaugh, 
electrical engineer to the Underground Railways Co.; Mr. 
W. E. Hanson, of the permanent way department; and to 
Mr. F. D. Ward, whose headquarters are at Mill Hill Park. 

To the British: Westinghouse and British Thomson- 
Houston Companies we are also indebted for much valuable 
information, 


' REVIEWS, 


Medical Electricity. -By Dr. LEWIS Jones. ~ Fourth Edition. 
London: Lewis. Price 12s. 6d. net. 
New editions of this book continue to appear, each bigger 


Fic. 56.—Bus-BAB SECTION 'BWITCHES. 


and better than the last. To have reached a fourth edition 
is a very respectable achievement for a work that must of 
necessity appeal to a very limited number of readers. About 
a dozen years ago it appeared as a comparatively diminutive 
hand-book ; this fourth edition forms a demy octavo 


Fic. 55.— SIGNAL AIR COMPRESSORS, EABL'S COURT. 


volume of over 500 pages. Its increased bulk is dne chiefly 
to what may be called the indirect curative applications of 
electricity, such as light and X-rays. High frequency cur- 
rents, which in former editions had been dismissed with 
rather short notice, here get a chapter to themselves. This 
portion of the book 
seems to bring out, 
the fact that. for 
his more modern 
work the author 
draws his inspiras 
tion largely from 
French . sources; 
indeed, in his 
preface he very 
properly acknow- 
ledges this. 
As in all previous 
editions, the book 
. eontains an exposi- 
tion of the element- 
, ary facts and prin- 
ciples of electrical 
science. It may be 

a question whether 
. there is now, the 

same need as for- 

merly for such 

information, itas- 
much ав thé course 

of studies prelimin- 

ary to the actual 

medical, curricu- 
lum now places the student of therapeutic electricity in a 
better position than when the first edition of this book was 
projected, It is possible that the further knowledge required 
might be better derived from the standard electrical. text- 
books. · One advantage at least would thus be secured, viz., 
that a greater amount of space would be available for the 
special matter in hand. 

In a book covering so much ground, there must be many 
points with which the reader does not find himself in perfect 
agreement, and there are certainly some that seem scarcely 
up to date. Thus, speaking of what the author calls ** Me- 
chanical Interrupters,” d.e., * dipper” and rotary breaks, 
we read that the movement of the mechanism is usually 
effected by “a small electro-motor driven by an inde- 
pendent battery.” But who nowadays constructs an inter- 
rupter needing a separate supply? Surely present prac- 
tice provides for a shunt off the coil current, whatever 


Fig. 57.—Vinwlor WESTINGHOUSE HAND-OPERATED,H.T. Оп, SwiTCHES. 


that may be, whether from batteries or supply mains. A 
perusal of this portion of the book will probably leave] on 


‘the mind of the; reader an] impression“ that the dipper ” 
break receives a rather'scant measure of justice. A descri 


tion is given of the McKenzie Davidson! break with the 
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assurance that “ it acta very efficiently.” In the opinion of 
some it might be correct to add that this efficiency applies 
chiefly to high speeds. At low speeds the fact of this break 
not leaving the mercury vertically, but leaving it, as it does, 
with a centrifugal movement, prolongs the period of break, 
thus giving the self-induction of the coil time to become 
active, and resulting in heavy disturbances in the mercury 
container. With reference to another class of high speed 
interrupter known as the “ turbine,“ it might have been 
stated that diificulties not unfrequently occur due to the 
© emulsified " mercury blocking the jets. On the other 
hand, if operated at à moderate speed, it has sometimes been 
found that the pump does not gather sufficient centrifugal 
force to project tue mercury from the jets in a continuous 
stream, thereby giving rise to imperfect interruptions which 
are very undesirable. A little further on, in describing the 
Contremoullin-Gaiffe interrupter, it is stated that “ mercury 
is used” to amalgamate the moving surfaces. So far as the 
present writer is aware, this description cannot apply correctly 
to the break named, as this break does not use an amalgam 
of mercury. It would hold good of the Gleit- 
kontackt " of the interrupter of Herschman, of Berlin. At 
р. 88, speaking of the management of the Wehnelt inter- 
rupter, it is stated that “ the contact-breaker proper of the 
coil must be screwed down.” But surely the platinum 
interrupter is another vestige of 19th century practice, and 
can scarcely need mention in connection with modern con- 
struction. ! 

It would not be difficult to continue the enumeration of 
similar instances ; but let it be remembered that it is much 
more easy to pen criticisms on such pointe than to write a 
book, whose aim it is to encompass in 500 pages the whole 
ground of therapeutic electricity. 


Design and Construction of Modern Electrical Machinery. 
By Ernst ScHuLZ. Hanover: Jänecke Bros. Price 
М. 7.50. | 


In this little work, which is in German, the author deals 
with the design of small dynamos and motors, both for direct 
and alternating current, from not merely a scientific, but 
also a commercial, point of view. | 

The author indicates the lines which should be followed 
with a view to obtaining the maximum output from a given 
weight of material to arranging the designs suitably for 
manufacture in quantity, and to laying out ranges of 
machines, each carcass of which can be wound in & number 
of different ways. 

The author first deals with the determination of diameter 
and length of armature and number of poles with а view to 
choosing such proportions as will keep the reactance voltage 
within specified limite. One chapter is devoted to the 
various formule for reactance voltage. The most suitable 
materials and shapes for magneta, pole-pieces and yokes are 
considered, also suitable designs of armatures and other 
parts for manufacture in quantities, and examples are given 
of the design of ranges of machines. The section relating 
_ to direct-current conclades with a chapter on prime cost. 

In the second section the author treats the design of small 
polyphase motors on the same general lines, the leakage 
factor receiving in this case the same consideration as was 
given to reactance voltage when dealing with direct-current 
machines. The concluding portion of the work contains 
photographic views, sections and particulars of windings, 
&c., of a number of small machines by various Continental 
makers. 

Among the most novel is a range of machines by the 
Gesellschaft für Elektrische Industrie, Karlsruhe, which are 
fitted with ball bearings. "The author states that this firm 
fits ball bearings on machines up to about 20 н.р. He 
does not give us any information as to the saving in running 
expense effected by these bearings, hut recently in the 
Teknisk Ugeblad some experimental data respecting this 
firm's machines fitted with ball bearings were given, and 
from these data it would appear to be worth the while of 
English makers to give the matter their attention. 

n conclusion, we may say that this is a useful little book, 
but being in German ita field of utility in this country will 
be somewhat circumscribed, 


TRAMWAY AND RAILWAY NOTES. 


е 


(Concluded from page 1057.) 


Oxford.—At a special meeting of the T.C. on June 21st 
resolutions were paessd deciding to purchase the undertaking of 
the Oxford and District Tramways Co. The Council proposes to 
convert the system to electric traction. Already offers to purchase 
the undertaking from the Council have been received. 


Perth (W.A.).—The returns of the tramways for 1904 
sho. gross recci-*" amounting to £69,411, and a profit of £29,360, 
as compared wih £62,524 and £22,912 in 1903 After paying 
interest on debentures, sinking fund, &c., the balance amounts to 
£14,181, making, with the balance brought forward and interest on 
guarantee deposit, a total of £17,913. From this is deducted £9,000 
for preference dividends, including arrears to date, and £450 tax, 
leaving a balance of £8,463, of which £5,000 is to be paid to reserve 
and the rest carried forward. The length of track owned by the 
company is now 22 miles, and during the year the cars travelled 
981,616 car-miles, carrying 6,924,619 passengers. The receipts per 
car-mile were 16:90d, and the expenses 8:68d., the ratio bolas 
51°37 per cent., as compared with 56 per cent. in 1903. 


Rhondda.— On June 15th a B. of T. inquiry was held 
into the proposal by the U.D С. to lease the proposed electric 
tramways to a company which it is intended to form. The line to 
be leased is that from Hafod to Treherbert and Mardy. The 
syndicate, under the prospective agreement, undertakes to pay the 
Council £2,250 per annum, and at the end of forty-two years the 
Council could buy the undertaking with the sinking fund estab- 
lished out of the rental, which at 34 per cent. would amount to 
£208,305. The line will be 26 miles in length, and the total esti- 
mated cost is £222,268. There was opposition on behalf of a 
number of ratepayers and the Taff Vale Railway Co., it being 
argued that the undertaking would not be a financial success. 


. Southend.—The T.C. has decided not to consider the 
question of extending the electric tramways to Bhoeburyness unless 
the foreshore is assigned to the Council. 


South Shields.— On the 20th inst. Mr. M. K. North, 
L. G. B. inspector, held an inquiry at South Shields with 
respect to the application of the South Shields Corpora- 
tion for power to borrow £15,625 for the purpose of 
carrying out certain extensions at the electricity works to 
meet the requirements of the electric tramway service. These 
consist of two 550-Kw. sete, and the necessary auxiliaries. The 
estimated cost of the engineering work was £14,425, and there 
would be in addition architectaral work to cost £1,200. It was 
calculated that such portion of the tramways as the Corporation 
proposed to construct within the next year or two would require 
about 300 xw. Mr. J. Н. Cawthra, borough electrical engineer, gave 
evidence, and said there would be about 64 miles of tramways to 
supply. 

Sunderland.—In the annual report of the general 
manager of the Corporation Tramways, Mr. А. R. Dayson, it is 
stated that by taking advantage of the increase of speed granted 
by the B. of T., it has been possible to take a car off each of three 
routes and yet maintain the same time service. The gross profits 
for the year were £24,747, as compared with £26,748 in 
the previous year. The gross revenue was £64,446; of this, 
traffic revenue accounted for £64,203. The total working expenses 
were £39,698, and there was a balance carried to net revenue 
account of £24,747. The principal items of expenditure were :— 
Wages (traffic department), £12,713; cleaning and oiling ears, 
£2,055; ticket check (including wages of inspectors and clerks), 
£1,118. The total traffic expenses were £17,647, representing 
2°83d. per car-mile. General expenses totalled £5,112, or 0 82d. per 
car-mile; half of this sum was represented by rates and taxes. 
General repairs and maintenance account for £3,602, or 0:579d. per 
car mile. Energy cost £13,938, being charged at the rate of lgd. 
per unit; this represented 2 141d. per car-mile. This makes total 
working expenses 6 37d. per car-mile, as against an income of 
10'34d., leaving a balance to net revenue account of 3:97d. This 
net revenue was disposed of as follows:—Interest on capital, 
£9,357 ; income-tax on profits (two years), £1,097; repayment of 
loans, £8,971; reserve and renewals funds, £5,247; compensation 
reserve fund, £489. There is no balance to hand over to tho relief 
of the rates. The total capital expenditure now stands at £285,756, 
of which £8,516 was incurred this year, and loans redeemed total 
£34,181. 


United States.—CoLUMBUS, Оніо. А new company 


with a capital of £4,000,000 has been formed to lease, own and 


operate electric street-car lines between Cincinnati and Hamilton. 
The money comes mainly from Mr. P. A. B. Widener and Mr. 
George W. Wilkins, of Philadelphia, Pa., who are both largely 
identified with electric tramway enterprises. 

New Үовк Crry.—Statistics show that the subway during the 
first quarter of 1905 took away an average of 214,000 passengers a 
day from the surface snd elevated lines, besides drawing an 
additional daily total of 114,000 passengers who never rode before. 
The total passenger traffic is now witbin one-fifth of the official 
estimated capacity. With the approach of the hot weather, it is 
found that at times the atmosphere in the subway is extremely and 
unpleasantly humid. On June 12th a short new section of the 
tunnel was opened for traffic, and by July 1st it is promised that the 
entire system shall be in operation. The authorities have authorised 
plans for three new subways north and south, but have thrown out 
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plans for a moving platform across town. Mr. Paul Morton, late 
secretary of the О.В. Naval Department, came to New York recently, 
ostensibly to take over the management of the Metropolitan Street 
Railway system, which controls all the surface lines, and a hard 
struggle was looked for between the Metropolitan and the subway 
interests in the matter of new subways; but іп the meantime Mr. 
Morton has been elected president of the Equitable Life Assurance 
Society, with the control of assets valued on paper at £160,000,000, 
and his election has been warmly endorsed by Mr. August Belmont, 
of the subway company, and Mr. T. F. Ryan, of the Metropolitan. 
It looks as if the recent advance of municipal ownership ideas has 
forced these two rivals into each other's arms, and their financial 
control of the assets of the Equitable Society will aid them in 
developing their traction plans. The Supreme Court of the 
United States has decided in favour of the validity of the 
New York State law imposing a tax on franchises, and 
this means that in the Ойу of New York the local traction, 
lighting and other companies will be called upon to pay arrears 
of franchise taxes amounting to nearly £5,000,000. The New 
York State Legislature has also taken away from the city 
aldermen the right to grant future franchises; and in view of the 
promised litigation to test the constitutionality of this law, all pend- 
ing plans will be held over indefinitely, including the new enter- 
prises mentioned above. 


Warrington.—Col. Von Donop, of the Board of Trade, 
on the 23rd inst. inspected the tramway extension at Stockton 
Heath, Warrington. The work of crossing the bridge, which spans 
the Ship Canal, was one of great difficulty, but has been successfally 
Overcome. The extension bas cost the Corporation about £10,000, 
and an extra charge of $d. will be made for the ride. 


TELEGRAPH AND TELEPHONE NOTES. 


The Iceland Cable.—In his report upon the Faroe 
Islands for 1904, Mr. Consul Villiers refers t» the fact that the 
telegraphic cable from the Shetland Islands to Farie and Iceland 
will be opened for public service on October 186, 1906, which 
prospect he dwells upon at some length, it being of the greatest 
importance to the British fishing industries that their vessels should 
not be entirely isolated, especially in case of wreck or breakdown. 
The contract with the Great Northern Telegraph Co. is for 20 years 
from its opening, and the company will receive an annual subsidy 
of 54,000 kr. (£3,000) from Denmark, and 35,000 kr. (£1,944) from 
Iceland. Land has been secured in Thorshavn for the company. 
The cable will not be laid to the capital but to the east coast, where 
it must be served by land lines to be of practical use. The establish- 
ment of telegraphic communication will have far-reaching conse- 
quences beyond the obvious ones, such as naturally result from 
means of intercommunication being established in a place where, a 
year or so ago, months passed without any news being received from 
the outside world. Prices will be quoted and vessels will know 
when and where to go to sell fish. In future, whenever the 
weather permits of fishing, the fact can be telegraphed to the 
United Kingdom, and a steamer be sent to the desigaated place. 
It will also enable many people to visit the islands who would 
hitherto have hesitated to do so when it involved complete isolation 
from all news. 


Lightships and Wireless Telegraphy.— The B. of T. 
and Trinity House have concluded a contract with Marconi's Wire- 
lees Telegraph Co., Ltd., for the equipment of lightships with 
Marconi installations. Lightships will thus be able freely to com- 
municate with the shore and with one another for all purposes of 

‘the service. | 


Telegraph Conference.— During the week the con- 
ference between representatives of the Colonies and of the British 
Government was held at the Colonial Office. The proceedings were 
private, but it is reported that a sub-committee has been appointed 
to ascertain whether it ie possible to come to a working arrange- 
ment with the Eastern Telegraph Company. 


Telegraph Regulations.—The Postmaster-General gives 
notice in the London Gazette that the rules specified in Regulation 24 
have been varied by him as follows:—(1) With reference to the 
names of places—paragraph 1 (b) of the said Regulations—the name 
of a town or village and of а county іп the address of a telegram 
will be counted as one word when the addition of the name of the 
county is necessary to distinguish the town or village from some 
other place of the same name. Thus the words Sutton (Oambs.) 
and Sutton (Yorks.) will in each case be counted as one word. 
(2) With reference to combinations of figures and letters—para- 
graph 1 (k) of the said Regulation—a combination of figures and 
etters in the address of a telegram, when denoting the number of a 
house, will be counted as tbough the letters were figures. Thus 
104 A, A 5 will be counted as four figures and two figares respec- 
tively— i. e., as one word in each case. 


Telephone Extension.—In the Parliamentary papers 
of Wednesday, Colonel Stopford Sackville asked the Postmaster- 
General whether any extension of the telephone system is now 
being carried on within the county of Northampton. Lord 
Btanley, in reply, stated that exchanges had been opened during 
the present year at Daventry and Brackley, and an exchange is in 
course of construction at Towcester. Estimates are in preparation 
for exchanges at Oundle and Thrapston, and the establishment of 
exchanges at these towns will depend upon the amount of support 
which is forthcoming. 


Telegraphic Interruptions and Repairs :— 


CABLES, Immer. — REPAIRED, 


Trinidad-Demerara (No. 1) .. ee T ee Aug. 26,1901 .. ee 
Dominioa- Martinique se se oe ee ee May 7. 1903 oo өө 
rom Luoia- Martinique ee ee ve өө May 7, 1903 ee өө 

enne-Pinhelro eo eo ee eo ee ot 18, 1908 .. m 
Beissa-Iesa (Yemen) Camaran .. .. .. , 18, 1004 ee T 


YTarifa-Tangier .. oe T ee ee „ Jan. 18, 1906 .. si 
Closed ( 1807 otok- N oe өө „ Feb, 9, 1904 .. ee 
Port Arthur а.» oe ee . Маг. 9, 1904 .. ‚жө 
Jamaica-Colon ae ee е ео ee ee Jan, 5, 1905 ee oe 
Dakar-Conakry .. op c+ os May 11, 1905 .. June 7 
Paramaribo-Cayenne ..  .. e May 35, 1905 


Bolama-Bissao .. E 

Bt. Jacques-Haiphong .. Я 
LANDLINES, 

Puerto-Barrios ee ee ee ee ee 

Kertcb-Soutehoum es өө ee ee 


„ June 26, 1905 .. 


oe July 28,1903 . ec 
ee Bept. 21, 1904 ee ee 


CONTRACTS OPEN AND CLOSED 


OPEN. | 
Ayr.—Electric lighting works at the Court House. 


Schedules of measurement on payment of 103. from Allan Stevenson, 
14, Cathcart Street, Ayr. 


Bradford.—July 8rd. Tenders are invited for the 
lighting of Block “ A" of the Grange Road New Council Schools 
by electricity. Plans and particulars, Messrs, Т. О. Hope & Sons, 
Bank Street, Bradford. 


Bradford.—July 3rd. The Corporation invites tenders 
for electric lighting installation in connection with the alterations 
at the Central Public Library, Darley Street. Drawings, &c., об 
application to the City Architect, Whitaker Buildings, Brewery 
Street. 


Brighton.—July 3rd. Coal-handling equipment and 4 


260-cell storage battery for the Southwick power station. Ses two 
“ Official Notices” June 23rd. 


Burton-upon-Trent.—July 7th. Overhead equipment 
of 13 miles of tramways. See Official Notices Jane 23rd. 


Caerphilly.—July 24th. Cables, kiosks, transforme:s, 
switchgear, lamp pillars for the U.D.C. See Official Notica :“ 
to-day. 

Dewsbury.— July 5th. Electric wiring and fitting fir 
the Dewsbury Pioneers Industrial Society's warehouse in Welling ‘ct 
Road. Messrs. Holton & Fox, architects, Corporation Street. 


Falham.—July 12th. Extension of cables, feeders, &c. 
Bee “Official Notices” Jane 23rd. 


Germany.—The municipal authorities of Villingen afe 
about to invite tenders for the establishment of a central electric 
lighting station in the town at an estimated cost of £10,700. 


Glasgow.—July 3rd. The Corporation invites tenders 
for steel and cast-iron water pipes of 30-in, and 36-in. bore, with 
fittings. Particulars from Mr. W. W. Lackie, 75, Waterloo Street, 
Glasgow, on payment of a deposit of two guineas, 


Hamilton.—July 15th. The Corporation invites offefs 


for the oonstruction and working of electric tramways. 88e 
* Official Notices" Jane 23rd. 


Hornsey.—Jaly 3rd. Electric light installation at the 
Council's Crouch End School. See Official Notices " June 23rd. 


II ford.— July 11th. Cable for the U.D.C. See Official 
Notices” to-day. 


Kilkenny.—The Corporation will entertain offers froth 
those willing to provide electric lighting. The population is about 
10,500, and water power is plentiful. Mr. R. J. Gore, Town 
Hall. 


Leigh.—July 1st. One water-tube boiler. 
Notices” June 9th. 


London.—July 11th. Two low-tension feeder switch- 
hoards sy L. C. C. tramways sub-stations. See Official Notices 
June 23 


L. C. C.— July 11th. Four sets of switchgear for tram- 
way sub-stations at Battersea, Clapham, Streatham and Wands- 
worth. See Official Notices June 23rd. 


Loughborough.—J uly 18th. Stores, &c., for the elec- 
tricity department. See Official Notices to-day. 


Melbourne.—July 14th. Arc lamps, poles, brackets, 


&c., for street lighting for the Council See ‘ Official Noticed” 
May 12tb. 


Neath.—July 17th. Mains, sub-stations, switchboard, 
feeder and switch pillars, excavations, &c., for the U.D.O, electric 
lighting scheme. m “ Official Notices '' to-day. 


See Official 
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Newport (Mon.).—July 8th. Piping, cooling tower, and 
condenser, for the Electricity Committee.—See “ Official Notices” 
June 23rd. 


Rotherham.—July 8th. Tramway department stores 
and materials for one year. Bee Official Notices to-day. 


Salford.— July 10th. Fuel for the electricity works for 
one year. Bee ''Official Notices " to-day. 


Shorediteh.—July 18th. Two 1, 500-Kw. steam turbo- 
generators, condensers, pumps, piping, &o. Bee Official Notices " 
Jane 23rd. 


Spain.—July 8rd. The municipal authorities of Fregenal 


are inviting tenders until July 3rd for the concession for the electric | 


lighting of the town during a period of ten years. Particulars may 
be obtained from, and tenders are to be sent to, El Secretario del 
Ayuntamiento de Fregenal. 


Spain.—July 4th. The Spanish Post and Telegraph 
authorities in Madrid are inviting tenders until Jaly 4th for the 
concession for the establishment and working of a telephone 
exchange in the town of Talavera de la Reina (province of 
Toledo). Particulars may be obtained from, and tenders are to 
be sent to, La Direccion General de Correos y Telegrafos, Carretas 
10, Madrid. 


Spain.—July 5th. Themunicipal authorities of Mazarron 
are inviting tenders for the concession for the electric lighting of 
the town during a period of 30 years. Particulars may be obtained 
from, and tenders are to be sent to, E] Secretario del Ayuntamiento 
de Masarron. 


Weymouth and Melcombe Regis.—July 14th. Stores 
and coal for the electricity department. See two Official Notices” 
June 23rd. | 


Wishaw.— July 11th. Mains, roadwork, and street arc 
lamps.. See Official Notices" to-day. 


Aberystwyth.—The D.P. Battery Co., Ltd., has received 
the order for the lighting battery for the town of Aberystwyth, 
consisting of 240 cells of ite LL 9-plate type. 


Belfast.—The Tramways and Electricity Committee has 
considered tenders for three-phase plant for the sub-station at 
Fortwilliam Park for the Cavehill and Whitewell system, and 
has accepted that of the British Westinghouse Co. on certain 
conditions. The tender of the B.T.H. Co. for switchboards for 
tramway depó:s was also accepted. 


Dartford.—The U.D.C. on June 22nd accepted the 
following tenders for the extension of the generating plant for 
tramway load :— 


Ruston, Proctor & Co., Ltd., Lancashire boiler with accessories, £836 and 
£90 extra for lagging. | 

John Fowler & Co. (Leeds), Ltd., steam dynamo with accessories, £1,101. 

Electrical Power Storage Co., Ltd., traction battery and reversible booster, 
£1,263 10s. with £350 for five years’ maintenance. 

Ferranti, Ltd., main switchbourd and accessories, £451. 

Mr. W. F. Blay, Dartford, car sheds, £3,170, 


Exeter.—The B. of G. has accepted the tender of the 
National Telepbone Co. for the installation of telephonic communi- 
cation at the Infirmary, at £42 13s, 


Gravesend.—The T.C. has accepted the tender of Mr. 
8. Blandford, of Gravesend, for the installation of the electric light 
in Ohurch Street Schools, at £51. The highest tender received was 
£198, and the lowest, sent in by Messrs. Dixon, of Bexley, £45. 


Hammersmith.—The B.C. has received the following 
tenders for cable :— i 


Henley's Telegraph Works Co. ied . £24 0 0 
Western Electric Co.. . (accepted) 24 18 9 
St. Helens Cuble Co. d б 300 0 0 
Siemens Bros. & Co. at T te X 317 5 0 
British Insulated and Helsby Cables, Ltd. 334 0 0 
Glover & Co. ee ee ee oe "P 357 8 9 


Orders have been placed by Hammersmith Borough Council as 
follows :— Universal Electrical Co., conversion of the street ligbting 
system from rectified to alternating current, estimated cost £500; 
British Electric Transformer Co., six transformers of 100-x w., £120, 
six transformers of 5-xw., £87 10s. 


Kingston.— The T.C. has accepted the tender of Messrs. 

& Bon, Ltd., for the annual supply of coal to the electricity 

works at the following prices :— Broomhill, rough, 93. 11d. per ton; 
Durham, small (Lambton), 10s. 11d. per ton. 


Kirkealdy.—The Stirling Boiler Co. has received an 
order for two Stirling boilers fitted with chain grate stokers, each 
to evaporate 18,500 lb. of water per hour, for the tramways and 
eleotric light. station. | 


Kingston.—The Education Committee has received the 
following tenders for installing the electric light in the Elementary 
School :— 


Offer & Sons, Kingston .. Р £539 10 0 
Potter & Sons as 25 és vs vs 40 0 0 
R. Dawson.. ae " Ka ia es 395 10 0 
Burgess & Sons, Wünhledon .. ss ae 375 0 0 
Grundy & Coombes es а . oe 356 13 6 
Prestwich & Burt, Kingston . s à 320 0 0 
Scotcher & Sons, Hampton Wiek зо 0 0 
My. Adams, Kingston . ia un es 251 0 0 
Christian & Phipps, Hampton Wick 

(accepted) .. 2% = К А 250 0 0 


Leyton.—The U.D.C. on Tuesday accepted the tender of 
Messrs. Charringtop, Selle, Dale & Co. for the supply of steam coal 
for electric lighting purposes for one year. 


Loch Leven Scheme.—The contract for the extensive 
works, under promotion, at the head of Loch Leven, by the British 
Aluminium Co. has been given to Sir John Jackson's firm. 


Middlesex.—The County Council has accepted the 
tender of the Metropolitan Electric Tramways, Ltd., in connection 
with Railway No. 1, for the lowering of the road under Bruce 
Grove Bridge, Tottenham, and constructing the track, &c., on a 
schedule of -prices which is not to exceed £2,400. The Council, in 
connection with Railwsy No. 9, has accepted the tender of Mr. 
J. T. Bloomfield, at £3,726, for widening that part of the Harrow 
main road known as Deadman’s Hill to 50 feet. 


Westminster.—The City Council has received the fol- 
lowing tenders for repairs, additions, &c., to the electric lighting 
installation at the Grt. Smith Street library :— 


T. Potter & Sons .. T ee (accepted) £102 15 0 
Foote & Milne, Ltd. 2 x x ae 116 10 0 
Sunderlend, Leo & Co. ,. ate Y ө: 122 0 0 
Luna, Bros. & Co. ee ee oe ee 124 19 0 
Drake & Gorham, Ltd... ey es vs 130 8 0 
Alliance Electrical Co., Ltd. .. ee T 138 5 6 
F. J. Coleby & Co. ee ee ee ee 171 5 0 


Wrexham.—The T.C. has accepted the tender of the 
Lancashire Dynamo & Motor Oo. for a balancer. 


* 


FORTHOOMING EVENTS. 


To-day’s Arrangements.— At 8 p.m. Westminster Palace Hotel. Annual Meet- 
mg ше тар ustrial Freedom League. Address by Lord Avebury, 
esident. 


Monday, July 8rd.—At 8 p.m, Faraday Society meeting a the I. E. E. Some 

Notes on th3 Rapid Electro-deposition of Copper," by Mr. Sherard 
' Cowper-Coles; “ The Use of Balanced Electrodes,” by Prof. W. W. 

Haldane Gee; “Electrolytic Oxidation of Hydro-carbons of the 
Benzene Series (Part II.) and “ Electrolytic Analysis of 
non. by Messrs. Н. D. Law and Е. Mollwo Perkin; Notes 
on Heat Insulation, particularly with Regard to Materials Used in 
Furnace Construction," by Messrs. R. 8. Hutton and J. R. Beard. 

Monday, July 8rd to 14th inclusive.—'Third International Electric Tramway 
and Railway Exhibition at the Agricultural Hall, Islington, N. 

Tuesday, July 4th to 6th inclusive.—Municipal Tramways Association. Fourth 
Annual Conference at the Agricultural Hall, Islington, N. (See 
list of papers in ELECTRICAL. REVIEW, June 28rd, p. 1027.) 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tun following orders are issued for next week :— 


Thursday, July 6th.—Recruits and non-efficients for Felixstowe Camp parado. 
at Liverpool Street Station, G. E.Ry., at 11. 15 am. Those for Isle of Wight 
Camp at Waterloo Station at 12 noon. 

Saturday, July 8th.— Effloients for Felixstowe Camp parade at Liverpool Street 
Station, at 11.15 a.m. Those for Isle of Wight Camp at Waterloo Station 
at 12 noon, 

E. H. Burton, Sgt.-Inst. 


For O. O. E. E. R. E. V.) 
m —çꝙ＋ ¹tð —— 


THE MUNICIPAL ELECTRICAL ASSOCIA- 
TION MEETING AT EDINBURGH. 


Тнв tenth annual gathering of the above Association was opened at 
Edinburgh on Tuesday last, when the members and their friends 
received a very cordial reception from the Lord Provost, Sir 
Robert Cranston, at the North Britisa Hotel, the headquarters of 
the Association for the time being. 

His genial welcome was echoed by the convener of the Electric 
Lighting Oommittee, Ooancillor Stevenson, and thanks to the 
numerically large attendance of members and the excellent weather 
prevailing, a very enjoyable and successful convention resulted. 
The Lord Provost, in welcoming the members to the city, referred 
humorously to the financial aspect of the Edinturgh lighting depart- 
ment. It was certainly a very successful undertaking, for which all 
praise was due to Mr. Frank Newington, the President for the year. 

His excellent advice to the speakers to be brief and to the point 
was, unfortunately, not appreciated at its full value by brother 
councillors in the various discussions which followed. 

Councillor Stevenson, the convener of the Hlectrio Lighting Com- 
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mittee, associated himeelf with the Lord Provost in giving the 
members a cordial welcome. In the course of a few remarks, he 
stated that the Edinburgh Electricity Department had had no 
difficulty in making profits, but the difficulty was in keeping them 
for the benefit of the department. In 10 years their undertaking 
had grown from some 450 consumers to 8,000, and the output from 
880,000 to 11 million units; while financially they were the happy 
possessors of a reserve amounting to some £78,000. 

He urged that among the several factors leading to their present 
prosperous condition, none was more important than the policy of 
reducing the price of energy whenever possible, the price at the 
present time being 3}d. per unit. 

Mr. Frank Newington, the chief electrical engineer to the city, 
after thanking the members for the honour conferred in electing 
him as their President for the year, proceeded to read his address, 
which is referred to elsewhere in our columns. 


Councillor Robb, of Tanbridge Welle, proposed a vote of thanks 


to the President for his address, which, he considered, touched on 
a wide range of subjects in an exceedingly temperate manner, and 

Prof. Alex. Kennedy, in seconding the motion, suggested very 
appropriately that although he was not exactlya brother (muni- 
cipal) engineer, he could very well claim the position of father. 

Councillor Sinclair, chairman of the Electric Light Committee, 
Swansea, then read his paper on Load Factor—ita Effect upon an 
Electricity Btation." . 

The paper indirectly called forth considerable discussion, Mr. 
J. Е. C. Snell, the first speaker, evidently holding much more 
advanced views on electricity supply than the majority of the 
members, and his contention that the extended use of electricity 
would lead tothe general introduction of the flat rate, Edinburgh 
being quoted as an example, came in for considerable criticism. 


Mr. H. Faraday Proctor, Bailie Willox, Mr. Boot, and a 


representative from Poplar, also contributed to the discussion, the 
last “throwing out a hint” of bewildering length and com- 
lexity. 
4 Councillor Sinclair having replied, Мт. E. E. Hoadley, chief 
electrical engineer, Maidstone, read his paper on “Street 
Lighting.” This was very well received, it being a most 
suitable subject for discussion at the present time, the speakers 
including Mr. G. Wilkinson, Harrogate; Councillor Stevenson, 
Edinburgh; Mr. T. P. Wilmshurst, Derby; Mr. B. E. Fedden, 
Sheffield; Mr. Haydn Harrison, &c. 

Although a somewhat hopeful tone pervaded the meeting in 
‚ regard to the prospects of side street lighting by Nernst lamps, it 
was evident that there was considerable diversity of feeling on the 
matter, and Mr. Fedden’s remark that it all comes down to a 
matter of the price of gas in the particular locality, was not far off 
the mark. The construction of the Nernst lamp, its frailty 
and other drawbacks, were discussed at length, the opinion 
evidently being held that it was far from satisfactory in working. 


Owing to shortness of time, the discussion was not finished when 
the members adjourned for lunch. 


- The meeting was resumed at Glasgow on Wednesday, when the 
members were welcomed by Sir John Ure Primrose, the Lord 


Provost, who, in the course of an eloquent speech, referred to the. 


rogress and ideals of, municipal electrical works, urging the great 
portance of placing such undertakings in the front rank com- 
mercially. Bailie Willox having spoken, Mr. Hamilton Kilgour 
read his paper on Notes on Costs and Tariffs for Electric Supply.” 
The paper drew an animated discussion, in which the majority of 
the speakers favoured the fixing of prices to meet the special con- 
ditions rather than adhering to fixed or class systems of charging. 
Councillor Hodgson’s paper which followed drew hostile criticism 
from brother councillors, and a general expression of opinion in 
favour of retaining the power supply business at all costs. Subse- 
quently the members were hospitably entertained by the Glasgow 
Corporation at an excellent luncheon, followed by a no less excel- 
lent speech by the Lord Provost, emphasising the necessity of 
sound finance in municipal work. The remainder of the afternoon 
was spent in visiting the fine power stations connected with the 
Corporation tramways and electrical undertakings. 


On Thureday, Edinburgh was again the place of meeting, papers 
on “Extensious to Outlying Areas,” and on “Free-Wiring, &o.," 
being contributed by Mr. A. B. Mountain, borough electrical 
engineer, Huddersfield, and Mr. A. R. Sillar, borough electrical 
engineer, Colchester, respectively. 

To-day the annual general business meeting of the Association 
will be held at Edinburgh, after which the members will be free to 
follow their own inclinations in regard to the several loch toursand 
a visit to Aberdeen, which have been arranged by the Council for the 
week end following. 


Name Plates.—The SwEETMEAT AUTOMATIC DELIVERY 
Oo., Lrp., of Appold Street, London, have sent us a list relating 
to their commercial nameplate machines, also a specimen embossed 
nameplate. 


Our Canals.— According to the Daily Telegraph of 
Friday last, the Marquis of Salisbury, as President of the Board of 
Trade, has consented to receive a deputation on the question of the 
best means of improving the canal communication of the country. 
The date will depend upon the complete recovery of the noble 
marquis from his.recent illness. An effort will be made to secure 
ie appointment of:a Royal Commission to consider the whole 
subject. 


MUNICIPAL ELECTRIC WIRING. 


JUST a8 we go to press the following important letter has 
come to hand from the hon. secretary of the Electrical 
Contractors’ Association (Incorporated) :— 


Re L.C.C. GENERAL Powers BILL. 


Referring to your correspondence on the above, I have 
pleasure in informing you that & petition against the above 
Bill, signed by electrical contractors in London and sealed 
with the seal of the Electrica] Contractors! Association 
(Incorporated), has been presented to the House of Lords, 
asking them to cut out or modify the clauses relating to free 
or assisted wiring. 

On making an appeal to our members for funds to 
successfully carry on this opposition, eight members from 
the Northern Section, and four from the London, immediately 
guaranteed £10 each, and I am sending round a circular 
letter to all the members of the Association asking if they 
will follow the good example set them by the said members. 
On talking the matter over with the members of the Eleo- 
trical Manufacturers’ Association last night, three 
members promised to subscribe £10, £10 and £5 
each respectively to this fund on the understanding 
that the other members of that Association should 
make up the subscription to the sum of £100. I 
shouid be greatly obliged if you would give this matter pro- 
minence in your next issue, во as to amplify the appeal that 
I am sending out to the members of tne Electrical Manu- 
facturers’ Association. We have been instructed by our 
solicitors that a sum of £300 to £400 would be required, 
and that this amount would have to be paid between now 
and the end of July. 


LEONARD О. ТАТЕ, Hon Sec. 


34 and 35, High Holborn, W.C., 
June 28th, 1905. 


NOTES. 


The Junior Institution of Engineers.—We offer to 
the Junior Institution of Engineers our heartiest congratulations on 
the attainment of its majority which occurs to-day—Friday. 
‘Twenty-one years ago to-day its first meeting washeld at 84, Barkham 
Terrace, Lambeth Road, 8.E. It was not always called by its 
present name, for starting as “The Vulcanic Society " among the 
3 engineers employed at the works of Messrs. Mandalay, Son 
and Field, its name was changed six months later to The Lambeth 
Junior Scientific Society,“ and passed through several other 
phases before arriving at its present form. The first chairman was 
Mr. B. F. Wells, now principal of the Battersea Polytechnic, who 
was very largely po brin for the formation of the society, and in 
the distinguished roll of past-presidents are the names of Bir Wm. 
White, Sir 8. J. Reed, Bir Wm. Anderson, Sir John Wolfe Barry, 
Bir Isaac Lothian Bell, Bir Alexander Binnie, the Hon. O. Е. 
Parsons, Dr. John Hopkinson, Profs. Unwin, S. P. Thompson, Perry, 
А. В. W. Kennedy, and Messrs. Alexander Siemens, Archibald 
Denny, &c. the present president being Mr. W. H. Lindley, of 
Frankfort. 

16 is customary for the Institution to hold a summer meeting in 
one or other of the great centres of. industry, when various works 
and places of interest are visited. In this, its majority year, the 
meeting is taking place in London, and commenced last Monday with 
a reception by the Lord Mayor (Alderman Pound) and Sheriffs, in 
the Guildhall, who welcomed the members to the Ойу. The 
Council Chamber was filled by the members ahd their wives and 
lady friends. There were quite as many ladies as members. After 
the customary formalities, the President, Mr. W. H. Lindley, received 
representatives of kindred societies, including Prof. W. O. Unwin, 
representing the Royal Society; Dr. A. B. W. Kennedy, repre- 
senting the Mechanicals; Prof. Meldola, the Chemical Society; 
and many other leading lights. An intefesting address was 
delivered by the President, who referred to the characteristics of 
youth, enthusiasm and clearness of vision, and said that whilat he 
could not wish the individual members the enjoyment of eternal 
youth, he could, and did, wish it for the Institution. 

Luncheon followed the opening meeting, after which the 
members visited St. Paul’s Cathedral, where a special choral 
service was held, and later took tea at the Mansion House by 
.nvitation of the Lord Mayor and Lady Mayoress: 
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On Tuesday the members visited Woolwich Arsenal, and in the 
evening а reception was held at the Royal United Service Institution. 
The guests, who numbered nearly 300, were received by the Presi- 
dent and the Chairman and Mre, Cutler; the museum was 
open, including the Nelson Centenary Exhibition, and a pro- 
gramme of, music, interspersed with songs, was performed by the 
band ofthe 21st Lancers. During the evening the Secretary, Mr. 
W. T. Dann, was presented with a silver punch bowl by the 
Institution asa mark of the appreciation of the members for his 
long services, he having been secretary since 1884; the President 
and Messrs. Cutler, Marshall, Tennant and Taylor successively 
eulogised Mr. Dunn's good qualities, while the valuable assistance 
rendered to the interests of the Institution by Mrs. Dunn was also 
recognised. Mr. J. P. Maginnis gave a lecturette on the making of 
steel pens, and Mr. W. J. Harding discoursed on Britain’s First 
Line of Defence. 

On Wednesday visits were paid to the Royal Mint; Messrs, 
Yarrow's Works, Poplar; the North London Railway Works, Bow; 
and the Greenwich generating station and New Cross depót of the 
L. O. O. tramway. i 

Yesterday there was to be an excursion in the Clacton Belle to 
Chatham for the inspection of the Dockyard. To-day Messre. 
Doulton’s potteries and the Neasden power house of the Metro- 
politan Railway will be visited, and finally there will bea gathering, 
followed by a “ birthday ” dinner, at the Earl's Court Exhibition. 


Electric Power Work in South African Mines.— 
A paper was recently read in Johannesburg by Mr. A. W. K. Peirce, 
before a meeting of the South African Association of Engineers, on 
the “Electrical Equipment of Mines.” His remarks were based 
upon the requirements of a moderately deep level mining property 
equipped on a 200-stamp basis. The powers required are given as 
approximately the following :— 


Crusher and sorting stations (including belts or other 


conveyors to mill ees aes Sas 150 Kw. 
Cyanide works. Power required for pumps, &c., in 

extractor house... eis vas dés Е .. 50 
Blimes plant (sludge and solution pumpe, & .). . 120 „ 
Return water pumps eoe sa Du .. 80 „ 
Shops m sad "T "e E — „% 410 
Miscellaneous small motors on the surface for various 

purposes... bas sai Los vus T „„ 20 p» 
Mine pumping (allowing for pumping 200,000 

gallons per day 2,000 ft. high in 20 hours actual - 

running time) ... dus sus vis an . . 100 „ 
Lighting underground ... 8 sse - „ 15 „ 

Total day load 525 Kw. 


A generating plant large encugh to deal with the above would be 
large enough also to supply any surface lighting, as this would not 
be required before 5.30 p.m., after which time a portion of the 
motor load would be off. The author would advocate for the above 
duty two 500-x w. sets, one being a standby. The system he would 
adopt would bə three-phase 50-cycle, the lighting being single- 
phase, taken from one selected phase of the machine, and using an 
automatic voltage regulator for maintaining constant voltage on this 

hase. It is not obvious why the author proposes this as, by dividing 
his lighting into three sections, putting one-third on each phase, no 
automatic regulator would be required if the moter load and power 
factor were reasonably uniform. 
In order to minimise cost of cables a voltage of 2,000 is proposed, 
transformers being located near the larger groups of motore. The 
primaries of these transformers would be connected delta fashion, 
and the secondaries in star, 200-volt motors being used and the 
lights taken from the centre of the star and one of the line wires, 
the lighting voltage being, therefore,120. For outdoor arc lighting, 
if 20 or more are required, a constant current transformer would be 
used, the lamps being connected up in series. 


Cost of Promoting L.C.C. Bills.—Mr. T. Barclay 
Cockerton, in reporting the results of his audit of the accounts of 
. the London County Council for 1904-5, refers to expenditure which 
he considered to be illegal, but as the Local Government Board 
sanctioned it under the Local Authorities (Expenses) Act, 1887, he 
has been relieved of the necessity of making disallowances and 
surcharges., The expenditure in question includes £643 a: the 
expenses of promoting the L.C.O. (Electric Supply) Bill, 1902, 
£326 for promoting а similar Bill in 1903, and £639 as the expenses 
incurred in connection with the opening ceremony of the electric 
tramway service in Bouth London. 


The Electrical Contractors’ Association.—The 


annual dinner of the Electrical Contractors’ Association was held . 


on Tuesday evening last, in the King’s Hall, Holborn Restaurant, 
with the President, Mr. Rawlings, in the chair. 

After the usual loyal toasts had been honoured, Mr. R. Tweedie 
Smith, the hon. solicitor to the Association, himself, we believe, a 
candidate for Parliamentary honours, proposed the "House of 


Commons," to which Mr. Mark Beaufoy, an ex-M.P., replied in a 


good and humorous speech. 

Mr. B. L. Berry was called upon to give the toast of the 
* Councils and Municipalities," and after deprecating his ability to 
deal with the matter in anything like an adequate way, proceeded 
in a very exhaustive dissertation to tell us what the municipalities 
might and ought to do and what they had no business with, and 
should therefore leave severely alone. They were constituted to 
deal, said Mr. Berry, with big things, but they meddled with minor 
matters and were taking the bread out of the mouths of the poor 


the I. C. C., and the 


electrical contractor (Mr. Berry had just enjoyed a capital dinner). 
Generally, his remarks formed a stinging tirade against the 
L.C.C. and its satellites taking up the business of electrical con- 
tracting. | << 

The toast being coupled with the names of Mr. Gomme, clerk to 
ayor of Shoreditch, the former gentleman, 
endeavoured to argue that the extension in all directions of 
work, large as well as small, by municipalities, was good for trade. 
If business men were hurt in one direction there would be а cor- 
responding development of industry in another; the logic of which 
failed to convert his listeners to a very profound belief in the 
wisdom of those who steer the L. C. O. ship. 

He insinuated, if our ears did not deceive us, that the 
L.C.C. had only gone in for wiring, through fear that electrical 
contractors might net do the best kind of work—a gratuitous 
slight to a body which is striving to make the work of ita 
members the very best of its kind—and that there existed 
no real intention of competition. In Germany, he said, the 
contractors do not look upon municipal work as antagonistic to 
private enterprise; municipal extensions were rather supported by 
business men such as are represented by the Electrical Contractors’ 
Association ! 

The racy speech of the Mayor of Shoreditch was in direct con- 
trast to the opinions expressed by Mr. Gomme. Shoreditch, said 
Mr. Bird, before there were any wirinz contractors in the district, 
had started an electrical trade, found it to be a grave mistake, and had 
givenitup. He invited wirirg contractors to migrate to Shoreditch 
—there were only two or three. settled there now—and they would 
be made welcome and encouraged. They would be rated as high 
as was possible, but, as ratepayers, they would be left to do their 
legitimate business, and every facility would be offered them. 
Bhoreditch would produce the electrical energy, and let the con- 
tractors do the fittings and wiring work. Municipal men, remarked 
the Mayor, do not work as company men labour—a truism long 
known to everybody except to municipalities—and the tone of his 
excellent oration throughout was in deadly opposition to the 
interference by municipalities in things which should be left to 
private enterprise. 

Oar own views on municipal wiring have enly recently been very 
forcibly expressed, so there is no need to enlarge upon that theme 
again here, but let the electrical contractors more than ever strive 
to live up to the fortiter in re part of their motto 

The remaining toasts were those of The Electrical Contractors’ 
Association,“ to which Mr. Rawlings replied, and the Institution 
of Electrical Engineers and Kindred Associations, coupled with 
the names of Mr. Dykes, Mr. Davenport (secretary of the Elec- 
trical Manufacturers' Association), and Mr. Howard (secretary of 
the Cable Manufacturers’ Association). The tables were laid for 
& company of about 220, the dinner was good, the speeches (with, 
perbaps, one or two exceptions) were very much to the point, and 
commendably brief, and the after-dinner programme was enlivened 
by a trio of vocalists, and by Mr. Berry, who looked a foine ould 
Oirish gintleman in “ Killaloe,” a song admirably adapted to his 
sad, sorrowful and solemn countenance. The manner, too, in 
which he flourished that make-believe sbillalah every time he caught 
the eye of the estimable clerk to the L.C.C made us rejoice that the 
width of the room intervened. - 

Finally, we may add that the King’s Hall was, for the first time, 
beautifully lighted by Excello arc lampe. These are 80 ft. from 
the ground, of the 6-ampere type, taking 286 watts each. 


South African Notes.—DunnAN.—As the result of the 
cyclone which lately visited Natal, the Durban electric tramway 
service was absolutely suspended. Great damage was done to the 
track and power cables. 

BLOEMYONTHIN.—At a meeting of the T.C. a letter was read from 
the Government, stating that hie Excellency the Governor, with the 
advice of the Executive Council, had agreed to the terms of the 
contract entered into by the T.C. with Messrs. Davies and Spain for 
erecting and exploiting electric tramways in the city. 


Gas.—A serious gas explosion occurred at Green Lanes, 
Harringay, on 27th inst., killing two children and injaring both 
their parents, | 


Electricity Works Table.—Errata.— 
BRIDLINGTON: Under the heading of " Public Lighting,” the data 
are given in terms of equivalent 8-0.P. lamps. 
CHELMSFORD: The output for the year should read 477,524. 


Photography to Blame for Electrical Engineering. 
— According to the Amateur Photogropher, electric lighting, tram- 
ways and power all arose out of photography. All the above 
industrial realisations depend on the Gramme machine and its 
reversibility, and the Gramme ring arose in this way. In the early 
or mid sixties M. Zenobie Theophile Gramme became photographic 
assistant to Mr. Woodbury, who at that time was engaged in 
working out his well-known method of photo-mechanical printing, 
and in order to provide electric light for printing the gelatine 
reliefs, Mr. Woodbury set up a Wilde's dynamo and a Lenoir gas 
engine to drive it, both being pioneer forms, the value of which Mr. 
Woodbury realised. Gramme being of a mechanical turn of mind, 
naturally looked after the engine and dynamo. Soon after, M. 
Gramme replaced the single winding of the Sturgeon armature, as 
used in Wilde’s dynamo, by that wonderful conception the ring 
electro-magnet or Gramme ring."— Q.E.D. 1 


- For Sale,—A ing booster set and battery are offered 
for sale by the Wrexham Electricity Department. See our adver- 
tisement pages to-day. 


‚ 
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Electric Shock Fatality.—At Lambeth, on Monday, 
an inqueet was held into the death of Alfred Edwin Gray (Bessant 
and Gray, electricians, Kennington Lane), which occurred on 23rd 
inst. while he was engaged at work adding an extra light in the 
basement of some premises at Kennington Lane where an installa- 
tion had just been completed. His partner, Mr. Bessant, who gave 
evidence, said that he went to remind the deceased, who was bis 
brother-in-law, that it was dinner time, when he saw him fall dead. 
Gray had a pair of pliers in bis hand with the end of a wire in 
them. The current was supplied by the South London Electrio 
Supply Corporation, at 220 volte. He did not think that the cur- 
rent in itself would be sufficient to cause death; 220 volta was sup- 
posed to be safe for ordinary purposes. Gray lad always been 
nervous about receiving a shock, and possibly fright affected him. 
He thought the accident was due to the fact that his brother-in-law 
wasstanding on damp earth, which formed the floor of the base- 
ment, and that the nails in his boots had something to do with it. 
It was customary to cut the current off before commencing work, 
but it was not done in this case. Mr. Bessant went on to say that 
under similar circumstances he had been able to release his hold of 
the pliers when the voltage had been as high as in this case, but the 
current was apt to take away one's power to a certain extent—it 
depended on a person's constitution. 

Dr. Roe certified that death was due to an electric shock of a con- 
tinuous kind, which caused rigidity of the muscles and arrest of 
respiration, He was satisfied that death was not instantaneous, 
but slow. 

Mr. G. 8. Ram, Home Office inspector, gave evidence respecting 
the possibility of releasing one's hold of a “live” wire. Experi- 
ments by a Continental professor with alternating currents showed 
that the point at which he could not release his grip was 96 volts. 
It migbt happen with a current in domestic use, as in this case, that 
a man would not be able to let go, but in the ordinary way the riek 
did not exist, as there was nothing but properly insulated parts to 
come in contact with the hand, This accident occurred through 
disregard of two elementary rules. Notice should have been given 
to the supply company, and the current should have been cut off 
before work was commenced. 

The jury returned a verdict of " Accidental Death.” 


The New York Subway: A Claim.—The New York 
correspondent of the Morning Post says that a British naval officer, 
Captain Marlin Btuart, is suing Mr. August Belmont, the President 
of the Interborough Rapid Transit Co., for $75,000 damages. Capt. 
Stuart was injured by an explosion on the Subway while 16 was 
under construction in 1902, and he claims that the injuries were 
зо severe that he was forced to retire from the British Navy. 


County Councils Association and Supply of Elec- 
tricity Bill.—Ata meeting of the Executive Council of the County 
Councils Association, held on Wednesday, the Parliamentary Cam- 
mittee reported as follows:—'' That this Committee are in favour of 
the adoption of the ‘Lancashire Clauses’ for the protection of 
County Councils with respect to bridges, with the object of getting 
them introduced into the Supply of Electricity: Bill; that this 
Committee are in favour of steps being taken to ensure the inser- 
tion in the Supply of Electricity Bill of the following clause: 
*Except as in tbis Act otherwise expressly provided, no electric 
lines shall be placed overhead, along, across, or by the side of any 
road repairable by the County Council, or any bridge under their 
jurisdiction or repairable by them, or any approach thereto, without 
the consent of the County Council, to be given or withbeld at their 
absolute discretion ;’ that Mr. Jeffreys be authorised to take such 
steps аз he may consider necessary to get the above clauses inserted 
in the Bupply of Electricity Bill. The Committee considered a 
request from the Hertfordsbire County Council for assistance in 
obtaining thé insertion of the ‘Lancashire Clauses’ in the Act of 
Parliament confirming the St. Alban’s Electric Lighting Order, 
1905. The secretary was instructed to inform the Hertfordebire 
County Council of the resolutions. passed by the Committee with 
respect to the Supply of Electricity Bill..—The report was 
adopted. 


Institution Notes.—RoyaL METEOROLOGICAL SOCIETY. 
At last week's meeting Mr. G. C. Simpson read a paper on the 
* Normal Electrica] Phenomena of the Atmosphere." 

Воскту or ENGINEEES.—A bigbly interesting visit was made by 
the President— Mr. Nicholas J. West — and members of this Society 
on Wednerday last to the Lot's Road electric power generating 
atation of the Underground Electric Railways Co. of London, by 
kind permission of Mr. James R. Ohspman, the company’s chief 
engineer. The visitors were courteously received and conducted 
over the works by the resident engineer, Mr. J. W. Towle. 

MANCHESTER GEOLOGICAL AND MG BocigTy.—Last week 


at Manchester, a paper on Electrical Pumping at Collieries " was 


read by Mr. Gerald K. Hooghwinkel The paper was illustrated 
by photographs and lantern slides. 

MonicipaL AND County Ехотхкивв — А6 the Norwich meeting 
last week, Mr. Joseph Owen, of Oolchester, read a paper on Tram- 
way and Permanent Way Materials and Construction.” 


Accumulators Without Lead.— Prof. К. Elbs, cf 
Giessen, read a paper on the atove subject before the last general 
meeting of the German Bunsen Society. Dealing with iron accn- 
mulators, he remarked that the passivity of iron in concentrated 
alkali solutions can be prevented by heating iron filings in air, 
reducing them in a current of hydrogen, and then submitting them 
to cathodic polarisation in caustic potash. Such iron works fairly 
well as anode, but the grains cannot be formed through and 


through, as а kernel of metallic iron always remains in the centre. 
It is impossible to say anything definite about the oxidation proces. 
Apparently, a hydroxide of ferrous iron is formed, for the yellow- 
brown ferric hydroxide, which is easy to recognise, is only produced 
after additional oxidation in the air. Moreover, the substance 
is very difficult to reduce at the cathode. The capacity of an iron 
alkaline accumulator does not increase after repeated employment, 
because, as already mentioned, the iron cannot be completely 
"formed." The solubility of nickel oxides in caustic potash is very 
small, but that of cobalt oxides is high, so that the latter are not suit- 
able for the construction of accumulators. The Е M. v. of the freshly 
charged cell is 1:42 to 1:48. volte, falling slowly on standing and 
rapidly during discharge to 135 or 1:37; 1:36 volts may therefore 
be considered the normal working voltage. It isindependent of the 
concentration of the liquid in the cell. 


The B.A. 1907 Meeting.—On Friday last week a special 
meeting, convened by the Lord Mayor, was held in the Mansion 
House, Dublin, for the purpose of considering a recommendation 
to invite the British Association for the Advancement of Science 
to hold its annual meeting in 1907 in Dublin. The proposal wa 
carried unanimously. 


Appointments Vacant.—Lecturer on electrical engi- 
neering for the Hull Municipal Technical School (£200) ; jointer 
for Wishaw (35s.); switchboard attendant for Stockton-on-Tees 
(27s. 6d.); engineer for Youghal A Asylum; assistant 
lecturer for the South-Western Polytechnic Electrical i 
Department (£160); assistant engineer for King's Lynn (£80); 
traffic superintendent for Halifax Tramways (45е). A “head” is 
required for the Electrical Engineering Department of the Halifax 
Municipal Technical School (£200); also one for the Civil and 
Mechanical Engineering Department (£200). 


Magnetic Compounds of Non-Magnetic Elements.— 
A paper was read by Prof. E. Wedekind, of Tiibingen, before the 
last general meeting of the German Bunsen Society, upon the 
magnetic properties of certain compounds of elements which are 
themselves non-magnetic. Manganese boride is magnetic, both 
in the crade compact state and in that of the pure black powder. 
The latter was compared with powdered iron, as it cannot be melted 
without decomposition. It was found to require a relatively 
powerful field to satarate it, being about half as magnetic as iron. 
The compound of manganese and antimony (manganese antimonide) 
can be saturated very quickly, and is about one-third as magnetic 
asiron. The compound of manganese and bismuth is also faintly 
magnetic, although bismuth itself is not at all so. These sab- 
stances are not exactly alloys, but rather compounds, for chlorine 
does not attack them, and they condact electricity badly. The 
magnetism is remanent, a tube filled with powdered mang 
boride placing itself in a north and south direction. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
ee ee ee ы у 
also electric tramway and ratlway officials, to readers of 
ErmzoTBICAL Ruvizw posted as to their movements. 


Central Station Engineers.—On Wednesday, June 
21st, the staff and men employed at the Tunbridge Wells electricity 
works held their annual outing, Brighton being chosen as the ren- 
dezvous, and Mutton's Hotel along the sea front was headquarters. 
The men drove in the morning by chara-banc to the Dyke, where 
all sorts of sports and amusements were indulged in. The consult- 
ing engineer and general manager, Mr. Horace Boot, M. Inst. E. E, 
preeided at the dinner, and was . Lace by Mr. John Christie, 
the borough electrical engineer of Brighton, Mr. David Smith, the 
chief assistant engineer, and Mr. W. H. Hayden, the chief clerk. 
The “Staff and Absent Members " was proposed by Mr. Boot ina 
humorous speech. He referred to his excellent staff, and wished 
specially to thank Mr. D. Smith and Mr. W. H. Hayden for their 
loyal services. It was with feelings of great pleasure he touched 
upon the point of members of the staff and men desiring to return 
and again serve under his generalship; in fact, that day no 
fewer than seven of those around him were old and trusted 
servants who had left for other appointmente, and finally came 
back to him. Не felt that this must speak volumes for the 
way the men were all treated, and although the salaries were not 
as high as many of the men thought they ought to be, he valued 
their servicer, and regretted that owing to the keen competition it 
was impossible to pay tbem more than the average rate for such 
services. He coupled with this toast the names of Mr. A. В. Walter 
(mains department) and Mr. F. Maltby (works department), and 
both of these gentlemen responded. “The Visitors” was 
posed by Mr. Boot, coupled with the name of Mr. John Ohristie, 
who briefly replied. Mr. W. H. Hayden, the hon. treasurer, 
then submitted the balance-sheet, which showed that after paying 
the whole of the expenses of the outing, each man received in 
addition thereto 10s. 9d., leaving a balance to be carried forward 
to next year's acoount of 2d. The Onairman” was the final 
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The Watford Council, on the E.L. Committee’s recommendation, 
has resolved to increase the salary of Mr. Weston to £150, and 
those of Mxssns. OSBORNE AND Hick, engineers - in · charge, to £75 per 
annum, 

The Bouthend T.C. has increased the salary of Mr. Joxxs, shift 
engineer. 

Instead of appointing a successor to Mr. L. P. Grea, the Bury 
Bt. Edmunds T.C. has decided to give the present staff at the works 
a trial for three months. 

Mr. J. A. Crowrner, of Bristol, has been appointed mains 
superintendent at Coventry. 

The employés at the Burnley Corporation electricity works have 
pone а silver-plated tea and coffee service to Mr. BmRETT, 

ate borough electrical engineer. Mr. Birkett returned from 
Bouthend to attend the presentation on 20th inst. 

Bouthampton Electricity and Tramways Joint Committee has fixed 
the salary of Mr. SrazET, electrical and tramways engineer, at £650 
per annum, which will be equally borne by the two departments. 

Mr. WiLLIAM CLARK, of the Falkirk Corporation electricity 
works, has been appointed switchboard attendant at Greenock Cor- 
poration electricity works. 

Battersea Borough Council, on Wednesday, elected Mr. A. P. 
MAGALLISTEB, its mains superintendent, to be chief assistant elec- 
trical engineer at a salary of £200. There were 152 applicants. 


Tramway Officials. —Mr. HERBERT VICKERS, assistant 
tramway engineer to Wolverhampton T.O., was married at Bolton 
on June 22nd to Miss Bertba Thornley. 

Mr. ВАмвЕВ, the newly-appointed manager of the Keighley 
Corporation Tramways, has been presented with a gold albert and 
medal by the staff of the Halifax Corporation Tramway Depart- 
ment. 


General,—Mr. A. S. L. Barnes, assistant electrical 
engineer at Gibraltar, was recently presented by the Sanitary Com- 
missioners of Gibraltar staff with a silver rose bowl on ebony 
pedestal on the occasion of his marriage. 

In this column last week we mentioned the retirement of Mr. 
Ввонтон from the position of works manager at Crompton & Co., 
Ltd., Chelmsford, but we were in error in stating that he had been 
with the firm for a quarter of a century, for 14 years is the exact 
period of his connection with the firm. We trustthat Mr. Brunton 
will be actively engaged for a great many years to come in his pro- 
fession, in the pract:ce of which he bas had invaluable experience in 
works construction and management and manufacturing processes 
and methods, 

A Cardiff pap2r says that while Mr. ALEXANDZEB, electrical wire 
inspector under tre Swansea Corporation, was engaged on a raised 
trolley repairing a wire at the Hospital junction, one of the wires 
was carried away, and striking him, it threw him to the ground, a 
fall of 20 ft. He was picked up in a semi-conscious condition. 
He had sustained a severe wound on the forehead. 


Obituary.—It is reported that Mr. Percy DEWHIRST, 
A. I. E. E., of Blackpool, was drowned in Lake Windermere on 
Sunday evening. He went out for a row, but the empty boat was 
discovered later on in the middle of the lake. 16 had not 
capsized. | 


NEW COMPANIES REGISTERED. 


Works Construction Co., Ltd. (85,014).—This company was 
registered on June 22nd, with a capital of £71,000 in £1 shares (70,000 ordinary 
and 1,000 “ R”), to adopt two agreements with J. G. White & Co.. Ltd., to 
acquire any tramways, railways, light railways, telegraph and telephone lines, 
electric, hydraulic and other works, &c., in Brazil or elsewhere, and to carry 
on the business of tramway, light railway, omnibns and van proprietors, 
carriers of passengers and goods, manufacturers of and dealers in vehicles 
and rolling stock of all kinds, makers of accumulators, dynamos 
and other things used in connection with the construction, manu- 
facture, maintenance, working and eyuipment of tramways, railways, 
and vehicles, soppliers of electricity for light, hcat and motive power, 
Ko. The first subscribers (each with one ordinary share) are: A. J. Brough, 
75, Lombard Street, E.C., accountant; A. Т. Escott, 24, Durlston Road, Clapton, 
N.E., cashier; G. H. H. Chambers, 25, Mervan Road, Brixton, B. W., account- 
ant; E. J. Trollope, 164, Kennington Road, S.E., clerk; M. Н. Hearn, 66, 
Lanercost Road, Tulse Hii], S.W., clerk; J. W. Pollard, 18, Harkwood Road, 
Shepherd's Busb, W., clerk ; and J. Barrier, 40, Biunswick Road, Leyton, clerk. 
No initial public issue. The number of directors is not to be less than three 
nor more than seven; the subscribers are to appoint the first; qualification, 
£100; remuneration, £300 each per annum (£600 tor the chairman). 


Electrical Distribution of Yorkshire, Ltd. (84,972).—This 


company was registered on June 19th, with a capita! of £10,000 in £1 shares, 
to carry on in the West Riding of Yorkshire or elsewhere the business of sup- 
pliers of electricity and gas for light, heat, motive power or otherwise, 
electricians, electrical, metallurgical, mechanical and chemical engineers, 
manufacturers of and dealers in all apparatus and things connected with 
the generation, distribution, supply, accumulation, and employment of 
electricity and power gases, &c. The first subscribers (each with one 
share) are:—-A. G. Lupton, Roundhay, near Leeds, woollen manufacturor; 
W. B. Woodhouse, 84, Avenue Hill, Leeds, engineer; J. J. Н. Stansfield, Runs- 
wick, Broadgate Lane, Horsforth, chartered secretary; H. C. Embleton, The 
Cedars, Methley, Leeds, mining engineer; E. Lupton, Moorlands, Headingley, 
Leeds, woollen manufacturer; J. S. Webb, Hoiliu Lane, Far Headingley, 
Leeds, auctioneer; and H. H. Kitson, St. Ann's Grange, Burley, Leeds, iron- 
master. No initial public issue. The number of directors is not to be less than 
three nor more than ten; the subscribers are to appoint the first; qualification, 
£100; remuneration as fixed by the company, 


Strathclyde Electricity Co., Ltd. (5, 911).— This company 


was registered in Edinburgh on June 22nd, with a сар а] of £1,000 in £1 shares, 
to carry on in the United Kingdom the business of an electricity supply com- 
репу in all its branches. The first subscribers (each with one thare) are :— Sir 

avis Richmond, Broompark, Pollokshields, Glasgow, tube manufacturer; C. 
King, Milton of Campsie, chemical manufacturer; A. Rintoul, st, Hope Street, 
Glasgow, corn factor; J. H. Luback, 2, Norfolk Street, Strand, London, 
engineer; J. Mackenzie, 150, St. Vincent Street, Glasgow, solicitor; R. 
Robertson, 154, West George Street, Glasgow, C.E.; and D. Starr, 58, Bothwell 
Street, Glasgow, engineer. Narnes of the first directors not stated. Registered 
offices, 63, Bothwell Street, Glasgow, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Chiswick Electricity Supply Corporation, Ltd. (38,854).— 
Issue on June 21st of a debenture tor £100, part of series created by resolutions 
of November 2nd, 1900, and March &th, 1901, to secure £50,000, charged on the 
company's undertaking and property, present and future, including uncalled 
capital. Holder: Miss H. Hevbourne, Clive Cottage, The Warren, Manor 
Park, E. No trustees. Previously issued of same series, £33,700. 


Yorkshire (West Riding) Electric Tramways Co., Ltd, 
(84.167).— A trust deed dated June 6th, 1905, to secure £275,000 debenture etock, 
has been registered. Property charged: Benefit of agreement with Wakefield 
and District Light Railway Co., certain shares in the said company, and the 
company’s undertakiog and property, present and fature, including uncalled 
capital. Trustees: H.S. Leon, bletchley Park, Bucks; andG. Kitchin, Avenue 
Road, London. 


Electric Lighting and Traction Co. of Australia, Ltd. 
(63,394).— This company's annual return was filed on June 6th, when 4,834 
ordinary and 80,000 preference shares had been taken up out of a nominal 
capital of £800,000 in 30,000 ordinary and 30,000 preference shares of £5 each. 
£5 per share has been called up on 2,003 preference and 80,000 ordinary, and 
£160,015 has been received. £14,155 is considered as paid on 2,831 ordinary. 
Mortgages and charges: £250,000 (debentures, £150,000; bank loan, £100,000). 


Rawlings Bros., Ltd. (67,908).—This company’s annual return 
was еа on June 14th, when 38,169 ordinary and 20,685 preference shares had 
been taken up out of a nominal capital of £100,000 in 70,000 ordinary shares and 
80,000 preference shares of £1 each, and £1 per share had been called up, result- 
ing in the receipt of £58,854. Mortgages and charges, £1,810. 


Indo-European Telegraph Co., Ltd. (3,953). —This company’s 
annual return was filed on May 17th, when 17,000 shares had been taken up 
out of a nominal capital of £450,000 in 18,000 shares of 425 each, £25 per 
sbare has been called up and £425,000 has been received. Mortgages and 
charges: Nil. : 


Cuba Submarine Telegraph Co., Ltd. (4,710 C) —This com- 
pany's annual return was filed on May 10th, when the entire capital of 
£220,000 in 16,000 ordinary and 6,000 preference shares of £10 each had been 
taken up and paid for in full, Mortgages and charges: Nil. 


Calcutta Tramways Co., Ltd. (14,764).—This company's 
annual return was filed on June 6th, when 187,610 shares had been taken up 
out of а nominal capital of £700,000 in 140,000 shares of £6 each. 4&6 per share 
has been called up on 46,820 and £1 per share on 82,610 shares, and £372,510 
(xic) has been received. £155,100 is considered as paid on 55,150 shares issued 
as fully paid (sic), Mortgages and charges: £350,000. 


Oriental Telephone and Eleetric Co., Ltd. (40,691).— This 
company's annual return was filed on May 13tb, when 179,813 ordinary and 
50,000 preference shares bad been taken up out of a nominal capital of £300,000 
in 200,000 ordinary and 100,000 preference shares of £1 each. £1 per share has 
been called up on 7,186 ordinary and 50,000 preference shares, and 457, 828 108, 
has been received, including £12 10s. paid on 50 ordinary shares forfeited, 
£171,497 is considered as paid on remaining ordinary shares, Mortgages and 
charges: Nil. ` 


Brisbane Electric Tramways Investment Co., Ltd. (67,853). 
--This company's annual return was filed on June 2nd, when the entire capital 
of £750,000 in 76,000 ordinary and £75,000 preference shares of £5 each, had 
оов алев taken ир. £750,000 is considered as paid. Mortgages and charges: 
£125,000. 


CITY NOTES. 


: J. G. White & Co. 


Іовр ARTHUR BUTLER presided at the meeting held at College 
Hill E.O., and in moving the adoption of the report, eaid that 
Mr. White was detained in America. They could have wished, of 
course, that the profit had been larger, but still it showed an im- 
provement as compared with the year's results to February, 1904, 
and this, in view of the low percentages of profit obtainable in 
competitive tramways contracts was a matter for congratulation. 
The present position of the business was very satisfactory, as the 
company had in hand work of very considerable magnitude; in fact, 
considerably more than it had ever had in hand at any one time. 
The contract work actually in hand at date exceeded £1,750,0C0, 
and some considerable portion of this was being carr ed out in 
foreign countries, where the directors anticipated that, the profits 
would be considerably larger than on tramway contracts carried out 
in Great Britain. He also called attention to the number of cases 
referred to in the report where contracts for the complete con- 
struction of tramways had been secured. This wasa particularly 
gratifying feature, as indicating that the scope of the business was 
widening. Since the issue of the report certain negotiations which 
had been entered into by the company for securing business in 
Brazil had resulted successfully, and although formal contracts bad 
not yet been signed, a further addition of £4C0,000 would be made 
to the total of the contract work in hand. The report was adopted, 
Dividends at the rate of 6 per cent. per annum on the cum. pref. 
shares and atthe rate of 6 per cent. per annum on the ordinary 
shares were declared. 


Greenwood & Batley Ltd. 


Tus report for the twelve months ending March 31st states that, 
&fter providing for interest on the debentures and expenses of 
management, and making due provision for doubtful accounts, the 
accounts show a profit of £32,130, making, with £3,668 brougbt 
forward, a total of £35,859. Of tbis sum the directors have written 
off £7,500 for depreciation of plant, and have added £5,000 to the 
reserve fund, thereby increasing it to £35,000, and they recommend 
that dividends be declared at the rate of 7 per cent. per annum on 
the paid up cumulative preference share capital and of 6 per cent. 
per annum on the paid up ordinary share capital, absorbing £17,338, 
and leaving a balance of £6,026 to be carried forward. 
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Cleveland and Durham County Electric Power Co. 


AT the annual meeting Mr. W. B. B. MoLABER, in moving the 
adoption of the report and balance-sheet, stated that at the present 
time tbe subscribed capital of the company, including shares and 
debentures, now amounted to £275,000. Their company had at 
present two power stations completely equipped and ready to supply 
current. The Bishop Auckland (Tindale Orescent) station had 
1,000 нр. of engines, and the Consett a 720-н.р. station. It was 
the expectation that within a short period both of these stations 
would have to be enlarged. In the case of the Bishop Auckland 
station current has been supplied to customers for some time. 
They were now commencing the erection of a power station on the 


south side of the Tees at Eston Grange, near Middlesbrough, where 


they were putting down 6,000 н.р. They had every reason to think 
that that power station would be in great request, and that the load 
there would soon be contracted for. 


United River Plate Telephone Co. 


TuE directors’ report shows that the gross receipts in sterling for 
the year ended March 31st last in the River Plate were £151,085, 
as against £134,824 for last year. Deducting debenture interest, 
dividend on preference shares and interim dividend on ordinary 
shares, and adding interest on investmenta and transfer fees, there 
remains a profit of £41,663 15s., to which must be added £3,429 
brought forward from the previous year, leaving an available 
balance of £45,091. Owing to the renewal and improvement of 
some of the most important trunk lines, and the general rise in 
wages consequent on the enhanced cost of living in Argentina, 
there has been an exceptional increase in the River Plate expenses. 
After putting aside £10,000 for renewal of plant and transferring 
the sum of £15,000 to the reserve fund, the directors recommend 
that a final dividend of 5 per cent. be paid upon the ordinary share 
capital of the company, making, with the interim dividend paid 
December 31st last, а return of 8 per cent. for the year, free of 
income tax, and that the balance of £32,591 be carried forward. 
The business of the company continues steadily to increase, and, as 
anticipated, further capital is required. It is therefore intended 
to make an issue of £50,000 in ordinary shares, which will be 
cffered to the ordinary shareholders at par. The directors regret 
to announce аё the managing director, Mr. Frank Williams Jones, 
who bas been connected with the company from the beginning, has 
felt obliged, on account of ill-health, to retire from the board. 


Prospectuses, 


South Metropolitan Electric Light and Power Co., Ltd.—In order 
to complete the purchase of the undertaking of the Crystal Palace 
District Electric Supply Co., Ltd, and to meet the continuous 
increase in the company's business, the directors are offering to the 
sharebolders and debenture stockholders a further £51,708 4% per 
cent. first mortgage debenture stock at £105, 16,300 ordinary shares 


and 32,600 7 per cent. cumulative preference shares, all of £1 each, 
at 21s. 6d. per share. 


Messrs. J. Stone $ Co., Ltd.— This company is inviting applica- 
tions for 20,000 5 per cent. preference shares (£10). The firm bas 
carried on business at Deptford for the past 60 years as brass, copper 
and iron workers, &c., and one of their specialities has been the 


well-known Stone electric train lighting system. The list was to 
close yesterday. 


Edmundson's Electricity Corporation.—The directors 
have recommended a final dividend on ordinary shares of 9 per 
cent. per annum for the balf-year ended March 31st, 1905, making 
with the interim dividend of 5 per cent. already paid, a dividend 
of 7 per cent. for the year; they һауе als» recommended a divi- 
dend at the rate of 7 per cent. per annum on 10,000 new ordinary 
shares issued in November, 1904. The annual general meeting will 
be held on July 6th, and dividends will be paid on July 11th. 


W. & T. Avery, Ltd.—The directors recommend a 
further dividend of 7j per cent. on the ordinary shares, which, with 


the interim dividend paid, will make 10 per cent. for the year 
ended March 3186 last, free of income-tax. | 


Stock Exchange Notice.—The Committee has ap- 
pointed a special settling day, as under :— Wednesday, June 28th: 
Calcutta Tramways Co., Ltd.—32,610 shares of £5 each, £1 


d, 
Nos. 105,001 to 137,610; and ordered same to be quoted 
Official List. ш: quoted in the 


Royce, Ltd.—A Sheffield paper says that the directors 
regret their continued inability to pay the dividend on the cumula- 
tive preference shares, which is now two years in arrear. They 
recommend issuing farther debentures, not exceeding £20,000, 
chiefly with a view to secure increased capacity at the works, A 


meeting of preference shareholders is convened to obtain the 
necessary authority. 


STOCKS AND SHARES. 


Wednesday Г .: піве, 

Ілттів has во far happened this week to alter the d: lomatic 
horizon, but the Stock Exchange came to the conclusion on Tuesday 
that the Moroccan problem would not be so difficult to sclve after 
all. Prices thereupon began to improve, and while general business 
remains scanty, the outlook for the immediate future is less 
unsettled. Electrical securities bave improved in a good many 
cases, the advances being most prominent amongst Tclegraph 
issues. 

Of the various stocks and shares offered within the last week or 
two, the public have taken certainly as much as the promoters could 
have expected. The Debenture issue of the Oriental Telephone Oo, 
left the underwriters with comparatively little stock on their hands, 
and what remained has been the subject of inquiry from investors 
since. The London United Tramways Co. met with a very respect- 
able measure of success in their issue of Debenture stock, but it ix 
stated that the Victoria Electric Supply offer was not cordially 
welcomed. The South Metropolitan Electric and the Isle of 
Wight Electric Companies are both raising more capital, and 
several other small issues are on the point of putting in an 
appearance. | 

Electricity Supply prices have changed but slightly. Ойу of 
London Preference fell $ to 14, and County of London Ordinary 
lost { at 84, Bt. James's registering a similar decline at 14. West- 
minster Preference are 4 better at 66, and the Ordinary shares are 
being freely dealt in at a trifle under the top price of 13. A few 
Debentures show alterations that possess no significance. The 5s. 
fall in Metropolitan Electric is a natural reaction after the recent 
sharp rise. 

Relief is long in coming to holders of electrical railway stocks, 
Central Londons бате! way, the Ordinary a point, and the Deferred 
2 points, upon the announcement that electrified trains will begin 
to run over the Inner Oirole on Saturday, July lst. That the new 
service, when completed, may cut irto Central London trafics 
rather severely at first, seems more than prcbable, but the demands 
for locomotion in and around the Metropolis, ought to provide plenty 
of passengers for all the West of London systems, Metropc'itans 
relapsed to 92 upon the fairly obvious inference that the dividend 
will be reduced, but subsequently that price improved to 93, and 
Districts hardened a point to 381. 

Some people seem to think that under electrified conditions the 
District will be able to pay a dividend on its Ordinary stock! A 
dividend upon Chartered shares would appear at least equally 
probable. Great Northern and City Preferred “A” shar.s stick 
at 5. Baker Street and Waterloo Debenture is 102, and quiet 
baying of Great Northern, Piccadilly and Brompton Debenture has 
advanced the price another $ per cent. to 51, which is a point above 
that of the less popular Charing Oross and Euston Detenture also 
recently issued by Messre. Speyer Bros. At 40 City and South 
London merely marks time. The dividend for the first balf of 
1904 was at the rate of 21 per cent. per annum, and the price of the 
stock this time last year stood nearly 10 points higher than it 
does now. А 

Rises abound in the Telegraph and Telephone list. West India 
and Panama First Preference put on a further 105, making the 
price 81, but the Second Preference have not improved upon their 
last week's advance. Amazon Debentures at 91j are 4 up, several 
other prior-charge stocks adding 1 or 4 per cent. to their quotations. 
Eastern Extensions have yielded the 5s. they gained, falling back 
to 14, but Eastern Telegraph stock continues at 1423. There isa 
10s. rise in West African Telegraphs, making them 82. Cuba Tele- 
graph Preference advanced j to 17, Direct Spanish Preference 3 to 
9}, and Globe Telegraph and Trust Ordinary à to 108 upon the 
dividend. Weakness in Great Northern Telegraphs leaves the price 
at 334, and Western Telegraphs are 4 lower at 132. The general 
hardening of the market is due partly to actual demand, partly to 
intelligent anticipation of investment requirements later on. Some 
of the changes were made without any stock being negotiated. 

While National Telephone Preferred fel! j to 1114, the second 
Preference shares and the two Debenture atucks both improved to 
the same extent. Chili Telephones rose 4 to 7, and the United 
River Plate trio have not yet respond:d to a very favourable 


Notwithstanding the success of the London United Tramways 
new issue, the Preference shares are } low: r at 10, and the Debenture 
stock shaded off to 101. Anglo-Argertine Ordinary at 83, the 
Preference at 66, and Belgrano Ordinary at 3j, are practically un- 
changed, but Belgrano "B" Preference fell 3 to 53. British 
Columbia Electric Bailway Deferred and Preferred are 106j and 
99j respectively.  Oalouttas remain dullish at 8, and there is 
nothing of interest to chronicle as regards British Electria Tractions. 


At British Westinghouse Preference bave not moved from their 
133 level. 
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1902. 1908. | 1904. Highest Lowest. 
84,800 African Direct Telegraph, 4% Debs. : T d 25 ..| 100 “4% 4% 4 9 100 —108 100 —108 a 85 
96,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 of са M 10 | Nil Nil Ni 21— 23 21— 23 e 
119,700 Do. do. 5% Debs., Nos. 1 to xn Red. .. 78 ; 100 Nil Nil Nil 85 — 90 89 — 94 " 

580 | Anglo-American Telegraph  .. ; ©з Stock | 60/6 61s. | 2 Ф 59 — 61 59 — 61 59 
3,118,210 Do. 10. do. 6% Pref. i5 25 2 е Stock | 6 6% 105 —106 1054—1 1068 
9,118,210 | Do. do. Deferred We. “ae ж Ces Stock | 1/- 22. il 15 — 19 14$— 1 15 142 

44, Chili Telephone; Nos. 1 to 44,000 | i 5 [6% 7 5 68— 65 1 718 7 
15, 000, 000 | Commercial Cable 8100 8% | 8 8 a T T gs 
i Do. do. Sterling 500 year 4 1% Deb. Btock Red. Stock | 4% | 4 4 9Tà— 974— 974 
16,000 | Cuba Telegraph .. | 10 6432 10 5 8 — 8 — 8 % 
000 Do. 10 % Pref. is n aa s RS - 10 10 96 5 10 16 — 17 1 17 11 = 
12,981 | Direct Spanish Telegraph, Ord. i 5 ms A bs es 5 4 4 4 8 91 A - . 
6,000 ро. до. р Саш, Pref. te Sen 34 5 | 10 10 10 — 9 — d i 
30,000 Do. do. " a 50 2 44 43 102 —104 102 —104 iA Re 
60,710: | Direct United States Cable 4 й 20 8 x 11à— 119 11à— 118 118 
78,500 | Direct West India Cable, 44 x Reg. Deb., within ‘Nos. 101 200, Red. | 100 4} 44% 44% 00 —102 101 —103 yi as 
4,000,000 | Eastern Telegraph, Ord. 8 Stock | 7 7 141 —144 141 —144 14 149 
2,000,000 Do. Prel. Stock 100 84 34 i — — 92 91 90 
1,896,814 Do. 4% Mort. Deb. Stock Red. Btock | 4 4 4% 107 —109 107 —109 107 s 
300,000 | Eastern Extension, Australiasia, and China Telegraph 10 1 1 1% 14 — 144 1 14 l4% | 18$ 
602,400 Do. 4% Deb. Stock Stock | 4 4 4 105 —107 1054—107 8 $2 
800,000 | Eastern & South African Tele., 4 % Mt. Db., Nos. 1 to 3,000, red. 1909 | 100 4 4 4 100 —102 1 10% ө . 
200,0001 Do. do. 4% Reg. Mort. Debs. (Mauritius Bub. ) 1 to 8, 0 25 4 ё 4 4 100 — 102 1 1 T T 
180,887 | Globe Telegraph and Trust ces 10 |#8161*| 54 58% 1 1 104— 1 1 
180,887 Do. do. 6% Pref. у .. .. 10 6% | 6 6 9 1 14 144— 14 1443 14 
150,000 | Great Northern Telegraph, of Copenhagen 10 121% | 16 24 % — 344 — 84 
50.600 | { Halifax and Bermudas Cable, 44 % lat Mort. рез within Nos. | 100 | 4% | 4% 44% 101 —108 101 —103 x К 
: 1tol ,200, Red. 
17,000 Indo-European Telegraph s ре " 25 10 10% | 13 % 49 — 51 49 — 51 50 493 
72,680 | Monte Video Telephone Co., Ltd. Ord. 1 8 8 - 15 1— a ae 
1,983,883 | National Tele honey Pref. Stock 100 `6 6 6 1114— 1124 111 —112 1114 111 
1,966,667 Do. Def. Stock А 100 4 b b 102 — 104 102 - 104 108 102 
15,000 Do. а. 6 % Cum. 1st Pref. 10 6 6 6 18 — 14 18 — 14 134 1 
15,000 Do. do. 6 % Cum. 2nd Pref.. 10 6 | 6 6 114— 1 12 — 13 his ME 
250,000 Do. do. 5 9 Non-cum. 8rd Pref., 1 to 250,000 5 |: 595 | 5 -5 ont I 
2,000,000 Do. - do. 2 Deb. Stock Red. Stock | · 84 34 1004 —102 101 —108 1 X 
1,689,598 Do. do. Deb. Stock Red. 100 | 4 4 E! 108 —105 1 x 106 SZ 
179,813 | Oriental Telephone in Elec. Nos. 1 to 171,504, fully paid 1 | 6 64 64 là— 1 1 14 1% 1 
50,000 Do. do. do. 6 % Cum. Pref. 1 6 6 6 lyy— 1 1—14 sa aru 
1 Pacific and European Tel., 4 % Guar. Debs., 1 to 1 00 100 4 4 4 —102 —102 .. 4. 
11,890: Reuters е 8 5 5 Б 71— 8 (ше 8 i 25 
3,297 | Submarine Cables Trust Cert. 6 6 6 125 —198 1 128 " s 
58,000 | United River Plate Telephone 5 1 8 8 7— 7 7— 7 77 1% 
40,000 Do. do. 5 % Cum. Pref., Nos. 1to 40,000 5 5 5 5 6— 5 5 — .. T 
179,947 Do. do. 5 % Debs. .. е Stock | б 5 5 108 — 11 108 —110 " - 
15, West African Telegraph, Shares  .. 10 2 4 8 — 84 ха 84— 9 xd 54 bis 
30, West Coast of America, 1 to 30,000 and 53,001 to 58,008 9 і Ni «— 1б a— е ө 
150,000 | West Coast of America, 4% Debs., 1 to ы 500 guar. by Braz. Sub. Tel. 100 4 4 4 100 —102 10) —102 M x 
207,990 f Western Telegraph, Ltd., Los 1 to 207 m im 10 1 1 1 183— 14i 134— 14 14 182 
75,000 Do. Debs. Gnd ce series 1906 .. us 100 | 5 b 5 101 —103 102 —104 "s x 
663,980 Do. do. Deb.Stock Red...  ..  .. 100 | 4 4 4 108 —105 108 —105 104 . 
88,321 | West India and Fanani Te elegraph .. 10 Ni Ni i Ё 2— 8 .. . 
84,568 Do. | 6 «X, Cum. Ist Pref. ` 10 7 96 1% 6800 7 8 8 — B 8} 8,4%, 
4,669 Ро. do: do. 6 €, Cum. 2nd Pret. . 10 Nil Nil il — 6} 51— T . 
80,0001 Do. do. do. 5 & Debs., Nos. 1 to 1,800 100 5% | 5% | 5% | 104 —106 108 —106 . 
| 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
40,000. British Aluminium 7% Cum. Pref. .. ё% ie oir 5 Nil Nil Nil 4 61 ae 
20,000 р до. “А '8 Cum. Pret. . T a "T 6 Nil Nil Nil 4 5 T 
20,000 Do. do. 4% Funding Certs. . не 5 "E vs " 2 34 T 
800, 000 Do. do. 5 $ 1st Mort. Deb. Stock Red. Stock | б 5 5% 100 EC 100 —104 у 89 
183,901 | British Electric Traction т 10 8 6 " 1— 14 9:4 18 
166,497 Do. do. 6 % Cum. Pref. .. 10 6 6 95 id 11 1 1j— li п | lá 
1,000,000! Do. do. 5 % Perpetual Debenture Stock Stock | 5% 5% 5% 129 —124 122 —124 А 
250, Do. do. - 43 % 2nd Deb. Stock Red. | 100 Ba $5 44% 98 —100 — 99 983 s» 
100,000 British Insulated and Es X Sunn, Fre 3. nud 5s е | 5 10 * 8% 8% 5 6 — 6 ia sce 
100,000 Do. do. у е 5 6% Ж 6% 6 6 ex Pu 
,000 Do. do. 430 % 1st Mort. Deb. Red. " ..| 100 44% 44 44% 103 —106 103 —106 15 s 
50,000 JBrowett, Lindley & Co., Ога... as ex "oem £1 il Nil Nil n 93 а T A 
000 if Do. do. 6% Cum. Pref. .. $a vs bs £1 Nil Nil Nil 14/6 to 15/ 14/6 to 15/6 " 8 
106,731 | Brush Electrical Engineering, Ord., 1 to 105,731. . 2 Nil Nil Nil 4— 4— RT Ys 
Do. do. Non-cum. 6 9, Pref... 2 6 6% 6 ‹ 1— 1 1— 1 i sà 
195,000 Do. do. 44 Perp. Deb. Stock Stock | 44% 4 92 — 95 92 — 95 94 "s 
125,000! Do. о. 44 % Perp. 2nd Deb. Stock Stock | 44% $ 4 19 — 82 79 — 82 81 80 
35,000 Callender's Cable Construction shares es ea T 5 15 % 1010 1: 10 — 11 10 — 11 108 10 
40,000 Do. · 2o: do. 5% Cum. Pref. . 5 5. 5 5 5 58 5i4— xd T " 
800,000 Do. do. 44 % Ist Mort. Deb. Stock Rea. Stock | 44 45%, 4h 106 —108 ха| 1€6 —108 xd T А 
1,969,208 | Central Lindon Railway, Ord. Stock Stock | 4 4% 4% 91 — 93 — 923 91 
528,496 Do. do. 4% Pref. Stock Stock 4 4% 4 101 —109 101 —103 Gs КЕ 
528,896 Do. do. Def. do. Stock 4. 4% 4 $ 80 — 83 78 — 81 se sa 
1,890,000 | City and South London Railway Stock | 31 28% 24% 39 — 41 39 — 41 41 89k 
85,000 C rompen & Co., 9 5 А о ent Dou kia ua P © 3 5 24% is 13— 2 1— 23 6 " 
0. st Mort. Reg. De в. i to 0 1 and 
100,000! 901 to 11,000 of £50 Red. 5 % 5% 5 96 ¥5 —100 96 —100 T 
1 | Edison & Swan United Elec. Light, A shares, £3 paid, 1 to 99, 261 5 Nil Nil : 1- 1 14— 14 1} . 
17,189 Do. do. “ Á '* shares, 01—017,199 5 Nil Nil а 2— 2 2 — 2 ia Я 
944,0231 Я do. 4 % Deb. Stock Red. 100 4% 4% 4% 84 — 89 84 — S9 es s5 
100,0001 Do. do. 5 % 2nd Deb. Stock Prov. Certs, ‘all ра. 100 5% 5 Б 89 — 94 85 — 90 А Й 
112,100 | Electric Construction 1 to 112,100 .. | 2 6% 4% es j— 1 i— 1 ; 
31,390 ; Do. do. 1% Cum. Pref., 1 to 81 800 н 54 ar 2 1% 1T% : 21— 24 21— 24 е 
260,000 Do. do. 4% Perp. lst Mort. Deb. Stock . .. | Stock 4 4% 4% 95 — $8 95 — 98 А 
25,000 | General Electric Co. (1900), 5 % Cum. Pref. А 10 5 5% AG 9&— 10% 103 - 
v. 200,000 Do. do 4 % Mort. Deb. Stock | 4 4% 4%, 97 —101 97 —101 - ES 
£00,000 | Henley's (W. T. » Telegraph forks, Ord.. 6 20 $ 1715 % 1575 а 12k * 114° 123 - 12} А 
200,000 Do. i Pret.. | Б 4% | 44% na .5 57 i » i 
45,900 Do. 4{ Mort. Deb. Stock Stock | 44% 44% 44%, 109 —111 108 —111 QU se 
, * 50,000 India-Rubber, Guia benis & тектері Works 10 10% |10% . 154— 164 xd 154— 164 xd 184 
' 800,000! Do. do. 4%1 ist Mort. Deb. 100 41% 1% | 4% | 100 —103 0) —109 E 
37,500 Rivero. ‘Overhead Railway, Ord. à 10 14% 14% 13%, 3— 3 23— 34 К 
+ 10,000 Do. do. Pref. £10 paid 10 59 5 5% 91— €t 94— 9 - КИ 
57,350 Telegraph Construction and үш е 12 29 Ф 20% |15 9$ 82 — 84 32 — 34 3:3 зз 
150, 000l Do. 4% Deb. Bess Но) 1 to 1,600 Red. 1909 100 4% 1743 4% 108 —105 103 —105 a 9r 
- §40,0001-| Waterloo & City Railway, Ord. Stock 100 34% :4% 34% — 92 9С — 92 sh 
; | 
*A period of nine months. * Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. ſ From Manchester Share List. 


Bank rate of discount 24 per cent. (March 9th, 1905) 
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SHARE LIST OF ELECTRICAL COMPANIES (continued)—ELECTRICITY SUPPLY COMPANIES. 


Btock : Closing Closing Business done 
oe NAME. or ова 5 Quotations Quotations week ended 
Ен Share. у June 21st. June Bth. June 28th, 1905. 
t 1902. 1908. Highest Lowest. 
- 99, Brompton & Kensington Electric Light Sup., 11 1 to 20,000 " 5 8 10 ot ict - lol i 992 
10,623 Do. do. 79% Cum. Pref. е 5 1 1 1 1 РА 
288,783 | Central Electric Su p 4% Guar. Deb. Stock ..| 100 4 4 103 —106 | 109 —106 vs 
80,000 | Charing Cross and nd кешу Supply .. " 5 10 8 7 8 7 8 q 
80,000 Do. о. 4% 9% Cum. Pref. .. 5 d ALY, 5 
40,000 Do. do: * City Undertaking '' 44 % Cum. Pref... 5 5 — 5 — 5 
40,000 Do. do. rene ү? ix s be 5 2 5 — 5 — 533 
850,000 Do. do. 4% Deb. Stock Red. .. БЕ ws ..| 100 4% 4 109 —111 105 —107 xd 105 
44,436 »Chelsea Electricity Supply, € Ord. jy X b ү, 68 
150,000: Do. do. 44% Deb. Stock Red. ee .. | Stock | 4 109 —111 109 —111 
70,595 | City of London Electric Lighting, Ord. 40,001— 110, 595. . Já 9А 10 5 5 10}— 11 1 11 H 103 
40,000 Do. : Cum. Pref., 1 to 40,000 . у 10 6 6 14 — 1 1 14 " 
400,0001 Do. Deb. Stock, Scrip. (iss. at 115) all paid . Е ET Ad 5 5 124 —128 124 —198 127 is 
300,000 Do. 43 E. 2nd Deb. Stock, Prov. Certs., all paid .. ..| 100 43 44 104 —106 104 —106 EM , 
40,000 | County of London oe Lighting, ‘Ord. 1— 40,000 10 4 4 9 85. 
80,000 Do. 6 96 Pref., 40, 001 01-80, 000 . 10 6 6 123— 1 1 
400,000! Do. do: 43 96 Deb. Stock ; 09 1 118 —116 113 —116 " 
2000 по, 21 do. 44 % 2nd гер 125 i Ip - - 100.106 103 —106 104 
Ў Edmundson's Electric Corporation, hares M i 51— z 
80,000 n do. 6 % Cum. Pref. $a - 6 6 6 — 6 — ef 67. ee 
800,0001 do. 44 % 1st Mort Deb. Stock ..| 100 44 44 107 —109 107 —109 E 
21,000 Kaninen and Knightsbridge Electric Ord. ae 5 10 12 114— 124 14— 124 114 
136,000 Do. do. do. 4% Debenture Btock Stock | 4 4 101 —103 101 —103 a 
111,000 | London Electric Supply Corporation, Limited, Ord. .. 8 Ni Nil 2— 2 — is 
60,000 Do. do. 6 95 Pref. 5 6 6 5 — 5 — à 
371,895 Do. do. do. 4 % Ist Mort. Deb. Stock Red. | Stock | 4 4 97 — 99 xd 99 —101 xd 100} 
100,000 a ad Electric Supply, 1 to 100,000 . 5 7 8 91— 1 a 10 gis 93 
76,121 Do. do. 44% Cum. Pref. 1—11, 106, #8 ‘paid . 5 4 % 64— 5§— ee 
220,000! Do. de о. 44 X, 1st Mort. Deb. Stock .. А 80 4 % 111 —116 111 —116 
250,000 Do. 9€, Mort. Deb. Stock Red. .. | Stock % 99 —101 99 —101 
250,000 | Midland Electric бып Sora Hon. 43 * 1st Mort, Deb. is E 100 4496 4 100 —104 101 —1098 
10,852 | Notting Hill Electric. Lighting m - ET 10 6 96 6 144— 151 141— 151 
59,000 Do. 4% Ist Mort. Deb. T sis .. | 100 4 4 100 —102 100 —102 T - 
40,000 , 8t. James' and Pall Mall Electric Light, Ord. .. 5 144 144 pom 143 1 144 14 13; 
20,000 Do. do. do. 7% Pref. 20,081 to 40,080 5 7 7 9 9 2 2 
150,000 Do. do. do. 84 % Deb. Stock Red. 100 of 84 98 —100 97 — 99 98 
12,000 | Smithfield Markets Electric Supply, Ord. £s 5 2 4 28— 34 28— 33 ee 
50,000 Do. do. 1965 4 % Deb. Stock . Stock | 4 4 19 — 83 79 — 88 
65,000 ! South London Electricity § Supply es s 5 1 8 115 — i 
100,000 | South Metropolitan Electric ight d Power (Ord .. zi 1 il Nil — . К 
50,000 (Late Blackheath and Greenwich 7 X Pref. 1 Nil 7 lj— 144 1 1 i Е 
100,000 Dist. E.L.Co.) 40 le lst Deb. Btock 100 um 44 105 —108 105 —108 P ʻ 
30,000 | Urban Electric Supply, Ord. | {5 5 X, 5 Hm b — 4 : : 
80,000 Do. do. 5 % Cum. Pref. bx. eed con 5% 15 — Га 
200,000 Do. do. 44 % 1st Mort. Deb. Stock Red. m ..| 100 x T 104 —106 104 —106 
110,000 | Westminster Electric Supply, Ord. "m si © 5 12% 180 [m 13 1 18 18 194 
28,151 Do. do. 6 % Cum. Pref, b 5% 5. 62 — 64 2t БА 
: Shares not officially quoted: Mackay Companies, ord., 892—402. Pref. 793—741. 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
MARKET QUOTATIONS, Wednesday, June 28th. 
БК Fortnight’ | st | Fortnight's 
CHEMICALS, &o. | Pre. ino. or Dee, METALS. &c. (continued). Price. Bes. or Tno. 
a Acid, e per ewt. 5/- к g Copper Sheet i T per ton £80 T 
a „ Nitric .. VEG. ali рег cwt. 22/- T 9 v ой. +. рег юп £80 
а „ Ocalic. per owt. 82/- i € „ (Electrolytic) Bars . per ton £70 10 T 
а n Sulphuric per cwt. 5/6 12 e n " Sheets .. perton £87 2% 
а Ammoniac, Sal .. рег cwt. 42/- г € „ i Rod . r ton £81 А 
a Ammonia, Muriate (crystal) .. per ton £83 10 e n H.C. Wire per lb. 35 ci 
a . per ton | £30 Ebonite Rod "m 5. рет 1Ь. ; 
a Bleaching powder .. e per ton £5 5 ТА Sheet - - per Ib. 8/- s " 
a Bisulphide of Carbon .. per ton £15 n German Silver Wire per lb. 1/6 , 
a Borax .. ; ate .. per ton £13 h Gutta-percha, fine per lb. 6/ to 7/- 
a Benzole (90 %) .. per gal. 77— h India-rubber, Para fine per lb. 5/6 to 5, dec 
a „ (60/90 ) per gal. 5/6 i Iron, Charcoal Sheets per ton £18 vite 
a Copper Sulphate к .. per ton £20 - i , Pig (Cleveland warrants) per ton 45/ Sad. ino. 
a Lead, Nitrate ; is ~. per ton £25 y i „ Forgings, according to size per ton From £11 Lx 
а „ White Sugar. .. рев ton £31 95 í , Scrap, heavy per ton 47/6 to 50/- 
а м? " 3 ix per bun ы a i ,, Wire, galvanised No. 8. per ton 215 Ti i 
a Methylated Spirit . r gal. / 8 
a Naphtha, Solvent (90% at 100 C) per gal. 5/6 g Lead, English Ingot per ton { £18 126 } 97186; 
a Potassium Bichromate, in casks рег lb. 0 Sheet. per ton #16 5 5/. inc. 
a Potash, Caustic (75/80 3 per ton £22 m Manganin Wire No. 98 . per lb. 8/- oe 
a Potassium Cyanide Я per lb. 744 - g Mercury per bot. 47 76 
a Shellac per ct 147% 8 / dec. d Mica (in original cases) small . per lb. 6d. to 1/ 
a Sulphate of Magnesia per ton £4 10 T Wi - )$ medium per lb 2/6 to 4/- 
a Sulphur, Sublimed Flowers per ton £6 10 „ large. per lb 4/6 to 8/6 
a 3 Recovered à .. per ton £5 10 s p Phosphor Bronze, plain castings per lb 1/1 to 1/3 
a эз Lump г vs .. per ton £5 v p i roll led bars & rods per Jb. 1/1 to 1/8 sa 
a Soda, oe кше 10 %) .. perton* £10 15 р i T мр & sheet per lb. 1/3 #58 
CA per ton £3 o Platinum per oz 84/- 1/6 inc. 
a a Sodium chio nate, casks per Ib. 2 e Silicium Bronze Wire per lb. 1044. to 114d aa 
a T Cyanide .. per lb. d ёз { Steel, Magnet, acc'd' козен р" п рег {оп £58 10 
METALS, &c. | „ err ie 
b Aluminium Ingots, in ton lots .. per ton £190 T о Tin, Block .. person { to £p ]| 59 ine. 
b 80 Wire, in ton lots .. per ton £168 EE n „ Wire, Nos. 1 to 16. per Ib 1/8 
b Sheet, in ton lots .. perton | £166 p White Anti-friction Metals 
b Babbitt's metal ingots  .. r ton £43 to £140 „White Ant brand. per ton £48 to £65 
c Brass (rolled metal 25 to m basis per lb. 74d. j Yarns, 2/10s Grey Cotton, on sp ‘Is per lb. 8d. 
€ „ Tube (brazed) per lb j „ 61еа. Flax .. per lb. ; 
с y „ (solid drawn). per lb. . i j $3 8 ply 10 Ibs. Russian per lb 4454. 
€ „ Wire, ‘basis is А per lb. 74d. 25 ј „ 10 lbs. Russian, single. per D 44d. 
‹ Соррег Tubes (brazed) .. per Ib. 10}d. ч j » 180 lbs. Jute rove per £11 ia 
» (solid drawn) per lb. 103d. k Zinc, 8h't (Vieille Montagne bnd. ) per ton £91 16 10/- inc. 
i Copper Bars (best selected) per ton £30 


Quotations supplied by Messrs.:—a G. Boor & Co.; b The British Aluminium Co., Ltd.; c Thos. Bolton & Sons, Ltd.; d F. Wiggins & Sons; e Frederick 
Smith & Co.; / India-Rubber, G.P. and Teleg. Works Co., Ltd.; g James & Shakspeare ; h Edward Till & Co. (€ Bolling & Lowe; j Walter H. Hindley and 
Co., Ltd.; k "Morris Ashby, Ltd. ; m W. T. Glover & Co., Lid.; s я P. Ormiston & Sons; o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Ltd. 


— = 
— — — Uœẽ g —B . —-—ↄ᷑ Ü 


Consular Notes from New Orleans (C. S.A.). — station at New Orleans, which, will be a great boon to the 


Oonsul Hunt in his report from New Orleans, U. S. A., says that 
there is a reduction in exports, one of the particular items being 
electrical plant. He also indicates in his report that articles of 


British manufacture of first-rate quality and finish, find a ready 
sale” there “on acoount of their marked superiority. The high 
import duties do not keep out the goods of firms whoge names are 
household words wherever the English language is understood. 
There is no market for inferior make He further says that 
salesmen there if they wish specially to recommend any article 
always lay great stress on its having been imported as a sign of ite 
good quality. Among other matters touched upon in Oonsul 
Hunt's report, is the installation of a de Forest wireless telegraph 


shipping. 


Lambton Collieries.— The LAMBTON COLLIERIES, LTD., 
of Newoastle-on-Tyne, have, we learn, divided the contracts for the 
electrical installation between the Blectrical Oo., of Charing Oross 
Road, W.O., and Messrs. Broce Peebles & Oo., of Edinburgh. The 
collieries included in the contracts are:—Barn Moor (D. Pit) and 
Lady Ann; Lumley; Newbottle (Dorothea and ); and 
New Herrington, also the Philadelphia Brick and Pipe Works. 
Tbe whole E COR 8 the 
present year, as the Lam өз, „ have arranged, oom- 
mencing with the new year, to take the necessary electrical energy 
from the Durham Blectric Power Co.'s station at Philadelphia. 


— — . 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING MAY, 1905. 


Tum fluctuations of our electrical business, at home and abroad, are Glancing at the detailed table, we may note that the only 


well illustrated in a comparison of this and the preceding months’ telegraphic item appearing as such in the returns is a small export 
returns. of £80 value; that tramway exports reached a total of over £10,000 ; 


Thus our exports have advanced from a total of £80,229 during and that while our machinery exports nearly trebled the previous 
April to some £138,414 in May, and whereas they were considerably month’s figure, the machinery imports during the same period 
less in value in the earlier month than the imports, in the later declined from £38,458 to E29, 207. 


return they are some £16,000 in excess; the imports for the two The exports, in fact, show a great improvement all round, being 
months being, respectively, (April) £110,728 and (May) £123,353. higher than any of the tabulated returns previously given in these 

The re-exports have remained practically stationary, the May columns; our own Colonies and India are, in great part, responsible 
total being £8,512. | for the increased trade. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


| 


| E 2 35 g 8 | ge "ER 2 
3 38 a 3 ч S : =| 2 sl ede 
| 82/88, ДЕ 8 | B 3| gb | “8 | 8 | 53 | d.t 232 
Country receiving exports and importing. $33] 2 3 | 28 E 225 $35 2 5 2 825 Bee PER 
. h $'u 3 E 2 3 83 Ф CEE 
ef id | io i р FR | gg] ° (CH Di ч. 
8 zx | ап | BH jid" | m е = 
& & £ | £ £ | £ | £; £ £ £ £ 
Russia, Sweden, Norway and Denmark | 70 20 | - - sad 2,126 | 18 | Seu | 155 | 337 | - 
Germany $us T 880 sae sare 37 i 145 ast ч | 1,519 C SEC PN Ius is 
Netherlands... .. ꝗ qꝝ x 183 | 1,348 | 365 4| .. 82 30 L cece 
Dutch Borneo, Java and Guiana ... oe ane 193 , T 15. ... 13 25 "E NE - 
Belgium |... ses we " ins ae 44 30 93 25 11 | 172 1 ЕЕ 12, ... T 
France‘. Ыз e | 665 | — 114 7 | 406 10 732 . 
French Indo-China... о 46' ... 68 E 86 И T ШОС ses 
Portagal, Madeira and Portuguese ‘Africa. 142 | 7 143 2 43 | 8,922 520 11 | 459 sii 
Spain and Canary ше z Ns See E 9 eo T. «e 10 140 | 3,445 20 4, 3 "s 
y [I [Ir 006 вео өз» eee 6 МЯ | 4 eos 30 | 328 ee 0 21 77 
des x sis Sei -— 58 - T: 2 "" 267 | - et 
Egypt s ose deca, nes 286 257 71 10 123 10 574 218 EN 
Ohina, Siam and Korea T see iis вн 314 307 298 68 eee 242 11 3 Yus 28 
Japan sa 88 us FARA AME 356 | 7,744 42 135 16 ТР T Р? 84 б 
U.B.A. and Cuba 889 "E 450 m 4 ds M" 3 — 1,739 15 9 ixi 935 з 
TTA Peru and Uruguay bile ees 7 ТЕ 4,964 17 182 3 218 17 sia ios ves vee 
Chili .. e Дш жю 48 195 | 425 ТА 15| 107 29 27 ы iss без 
Brazil eee TIO ene eee eos ees 5 ees 34 13 155 606 E MIL [III sae: TII eas " 
Argentine se . 437 | 1,442 549 160 7.5235 | 725 ... 208 | ... at 
Channel Isles, Gibraltar and Malta "T 999 61 19 38 T e 435 17 s ud 268 
British West Africa ae "m vis dus 11 n. en ose I 3l ose 43 — 
Oape of Good Hope „шә. 1 2,030 | 5,012 | 856 64 228 | 4,727 18 4 | 2,958 | 3,714 
Natal... 704 | 1682! 791 621| 498 | 1,197 | 419) . | 1,994 43 | 435 
Zavsibar, Brit. t. East Atrica, Mauritius and Aden 27 ales 7 Ке: 51 15 $us Te 43 29 $us 
India... iss 6,391 | 4,897 480 | 1,100 592 | 4,035 124 127 695 912 | 7,426 
Burmah eee TEE Y eee see ave T 11 ‚+ . 487 37 eee 45 7 bas ove eee 
Ceylon ae ei T 85 2 94 92 28 5 287 д gus 30 63 95 
Straits Settlements в and Labuan T Bes 209 193 182 158 47 788 Bb 8 -— 7 | 2,500 
Hong Kong ... M » E B 321 62 m TS T 40 id =й en vis ye 
West Australia Я ME E — VÉ 552 403 204 $9 $95 | 4,341 44 i 96 153 ss 
South Australia Куз is xs "ns 89 20 67 vas ‘as 4,707 1 88 ma veg 
Victoria vs) 03H. ш x we 71 347 26. 206 | 3008 | .. | 1750 | 500 
New South Wales у шш 3 . 1,242 260 184 614) E. | 2,103 $7 4 78 57 
Queensland .. s m - 208 ne 33 345 ib = s 60 ME 44. 8 sea 
New Zealand and Fiji .. ... ‘ek же. 732 576 344 87 58 465 | 459 18 72 15 bis 
British West Indies and British Guia 3% 60 | 11 | 


- „ лке een cen ones | EE — — g ee 


10, 361 


Total, £ 15804 30 765 00 3186 | 3,335 40.198 | * 204 8,856 | 7.867 


Telegraph Exports for montb, U.8.A., wireless telegraph apparatur, £80. 


Registered Imports into the United Kingdom of Electrical Goods from all Countries, | 
£ £ £ £ £ £ £ £ 


&£ | & | £ 

Russia, Norway, Sweden and Denmark... ..| 201! .. | n 100| .. | 2031) 66| . |18235| .. 2. 
Holland SN Ss mM 3s sat ..| 8716 366 111 40 vus 1,529 es 4,389 e РИЯ wea 
Germany. . | 6155 9144 | 1,827 | 398 3| 9,697 | 1357 | 640 1619| .. e 
роон 957 — б» T" et .. | 9,184 201 485 154 ЖЕР 3,160 31 | 1,221 | 1,414 xia — 
eese seo o5. |. 8441 1,201 358 | 63 947, 1214 921 2408| L595  .. 5 


United States ves e e ee - dd — ok 2,293 329 poe 15 20 43 309 


Canada | ae bale eds ns de "A 200 es 820 | 


Total, £ 189,104 | 11,822 | 3,485 | 3,048 | 1,279 129,807 | 1,490 | 8,878 22.906 | 1.129 


— 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


orm £ | 2 & 2 £ £ £ £ £ E 
Various countries, mainly as above. ec | 1,417 | 219 | 297 | 7 | 9,354 | 96 61 | 3,093 | | E 
; | : | 
ТотАһ Юхровтв: TotaL Ви-ЁхРОВТ8: ToTAL IMPORTS: 
£138,414. £8 512, £122 363. 


Nors.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to “goods” otherwise unclassified, the latter, en consisting of similar 


materials to those appearing in adjacent columns. 
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SINGLE-PHASE LOCOMOTIVE FOR HEAVY 
RAILWAY SERVICE. 


Or the many interesting exhibits of railway appliances prepared 
for the inspection of the delegates to the International Railway 
Congress, probably the most novel, and certainly the most 
important in its bearing on the use of electricity as a motive power 
for heavy railroad service, was the West- ) 
inghouse-Baldwin single-phase alternating- 
carrent locomotive shown in operation on 
May 16th on the Interworks Railway at 
East Pitteburg. This locomotive was built 
by the Westinghouse Electric and Manu- 
facturing Oo. in order to convince the rail- 
way managers of the world of the possi- 
bilities and advantages of the use of single- 
phase current for heavy electric traction, 
and to demonstrate in the most convincing 
manner possible, the ability of the company 
to supply the necessary apparatus. It was 
shown in operation first running light, and 
then hauling a train of 50 new steel gondola 
cars, weighing approximately 1,200 tons. 

From the various details which are given 
below, it will be seen that a number of 
new features are embodied in the constrac- 
tion of this locomotive, and claims of 
priority are made for it in a number of 
respects. 16 is, for instance, the largest 
alternating current locomotive in the world, 
the largest to be operated by single-phase 
current, and it is equipped with six of the 

single-phase series motors ever built. 
It is the first alternating-current locomo- 
tive for use in Amerioa, and is designed for 
the highest trolley voltage ever used in 
that country. This locomotive is also the 
largest ever operated by means of over- 
head trolleys, is the first on which forced 
ventilation is used in the motors, and is 
unique in other ways. 

The weight of the locomotive complete is 
135 ‘tons. 16 is built in halves, each 
having one six-wheel track with rigid wheel : 
bass. These are coupled together and are 
intended to operate normally as a single unit, but each half may be 
operated separately if desired. The locomotive is approximately 
45 ft. long over all, and 9 ft.8 in. wide. The total height above 
the rail with trolleys lowered is 17 ft. The wheels are 60 in. in 
diameter, and are mounted on 8-in. axles, with 6 ft. 4 in. between 
centres. The side frames of the track are of cast-steel, and are 
spring supported in the usual manner, the weight on the two inside 
axles of each truck being equalised. The cabs are built of sheet 
steel with angle iron supports, and the cab as a whole is 
removable from the truck. | | 

Each axle carries a 225 н р. single-phase series motor with single 
reduction gearing, making a total of six motors for the locomotive. 
Oae side of each motor is supported directly on the axle, and 
the other is suspended by spiral springs from the locomotive body. 
The motors are of the same general construction as the standard 
Westinghouse 4.0. railway motors of smaller size. They are во 
5 sari forced ventilation may be used, and increased outpat 

us secured, 


The locomotive is designed for a frequency of 25 cycles per 


second, and a trolley voltage of 6,600 voite, and one of the most 
striking points of the exhibition to those who have been accustomed 
to the enormous currente required in heavy direct current traction 
work, was the sight of so large a locomotive accelerating a 1,200-ton 


train over a third of a mile in length and receiving its entire power 


supply from a single No. 000 trolley wire. 

The 6600-volt current is collected from the trolley wire by a 
poeumatically-operated pantograph trolley on each half of the 
locomotive, and is carried through a suitable oil switch and circait- 
breaker to an auto-transformer in each cab. These transformers 
reduce the voltage to 325 for use at the motors. The trolleys may 
be raised or lowered from the cab by a suitable air valve. 

»The three motors on each half of the locomotive are connected 
permanently in parallel, and are controlled by means of an induc- 
tion regulator, which, at the will of the operator, varies the 
voltage at the motors from about 140 to 325. Tho induction regu- 
lators are driven by am ill series motors of the same general type as 
the main motors. Bo: 1 regulators are controlled by the multiple 
unit system from a maswr switch at either end. They may be stopped 

at any desired poiut in their travel, and thas the locomotive may 
be run at any speed with the same facility and economy as a steam 
locomotive. { ° 

Forced ventilation is used with the auto-tranaformers and induc- 
tion regulatora, as well as with the motors, the necessary air being 
supplied by suitable motor-driven blowers.  Motor-driven air 
compreseors are also used. 

The locomotive is designed for low-speed freight service, this 
type having b3en chosen because the design of series alternating- 
current motors for very low-speed service presents many more 
probleme, and is much more difficult than the design of eqeal 
capacities for the ordinary conditions. This problem having been 
solved, the production of similar locomotives for passenger ser- 
vice. becomes a relatively simple matter. ith the motors 


working at nominal full load output, the locomotive will develop a 
drawbar pull of 50,000 lb. at a speed of approximately 10 miles per 
hour. On several occasions, however, when hauling the 50-саг 
train referred to above, steady drawber pulls of from 60,000 to 
65,000 lb. have been recorded on the dynamometer car, and 
momentary efforts as high as 100,000 have been obtained with no 
sign of slipping of the wheels. With lighter loads, the locomotive 
may be run at higher speeds up to a maximum of about 30 miles 
per hour. : 

The successful completion of so large and powerful an alternating 


WzasTISGHOUSE-BALDWIM SINGLE-PHASE LOCOMOTIVE. 


current locomotive without the usual series of developments through 
gradually increasing sizes, which is ordinarily required when so 
great a problem is undertaken, marks a distinct advance in the 
production of electrical apparatus for heavy traction work, and, now 
that the firat important step has been taken, should materially 
accelerate the use of electric traction on main line railways, which 
has во long been looked for. " че " 


e 


THE MUNICIPAL ELECTRICAL ASSO- 
'CIATION. 


Tue tenth annual conference of the Incorporated Municipal 
Elecirical Association, which has been held this week in 
Edinburgh, was opened last 'Tuesday, the 27th, in the 
orthodox way by the reading of the presidential address. 

The President this year is Mr. F. A. Newington, chief 
electrical engineer to the Edinburgh Muuicipality. 

It cannot, without stretching the bounds of courtesy 
beyond the limits of truthfulness, be said that the address 
will rank as an epoch-marking event ; its chief. interest lies 
in the fact that many of the arguments used may be 
regarded as against, rüther than for, municipal electrical 
undertakings. | 

Touching, first, upon е vexed question of depreciation, 
Mr. Newington said that the Association had “ come to the 
conclusion that about 30 years is the average life of elec- 
trical plant,” and, upon the strength of this ez cathedra 
pronouncement, argued that if municipal loans were paid off 
in 25 or 80 years, and the reserve fund made up to the fall 
amount—viz., 10 per cent. of the capital expended—there 
was no necessity for a depreciation fund. 

The author puts it that if at the end of 25 years the 
machinery has been kept in good order by general main- 
tenance and by calling upon thé reserve fund in special 
cases, our successors will inherit a good business, free of all 
cost, and the loan being paid off, they will be at liberty to 


borrow again to replace machinery if necessary." 5 


| —————————————————————oÓ——————— a a a аданар A ни н ЕНЕНЕ IO ERTS EIST TIE GE IERIE INLET ЧЕ Бонн наара TE TLE DETECT, | 
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We interpret the words “kept in good order,” to 
mean that.the plant at the end of 25 or 30 years is practi- 
cally as good as new, that armatures, commutators, brush- 
gear, magnet coils and bearings have been renewed. 

But if the machinery has been kept in good order, why 

replace it at all? The fact is that while this kind of argu- 
ment is based on the hypothesis that the life of electrical 
plant is 30 years, and that it can be kept in good order 
during this time * by general maintenance" (and so last 
for ever), the very people who advance it—not from 
genuine conviction, but from a wish to believe—these men, 
being practical station engineers, know from experience that 
machinery must from time to time be replaced with more 
modern plant. Obsolescence must be taken into account. 
. Mr. Newington recognises this, and knows what a poor 
game it is to sell second-hand machines. He points out that 
the small units frequently put down at the start of an elec- 
tricity supply undertaking are, “after a few years,’—not 
25 to 80 years—fonnd to be inconvenient to work and have 
to be sold at scrap value. This depreciation in value, it is 
admitted, can only be properly met by a depreciation fund. 

Incidentally, the author's arguments against the necessity 
for a depreciation fand illustrate forcibly the unfair con- 
ditions under which companies, with statutory powers, work. 

He shows that a company possessing powers to supply 
electricity in a given area are bound to sell to the muni- 
cipality within 42 years, if the municipality desire to 

ase. The company, it is pointed out, can claim nothing 
for goodwill, but must accept simply the then value of the 
plant, commonly understood as the scrap,” value. Hence the 
need for a depreciation fund.. Municipalities do not work 
under these conditions, the statutory powers having no time 
limit, and the only restriction being that borrowed capital 
must be repaid in 25 to.80 years. At the end of that time, 
says Mr. Newington, ** buildings will still be quite good; the 
copper in the mains will be of very considerable value," and 
the machinery, it is claimed, will be in good condition, 
having been kept up “by general maintenance.“ And if 
the municipality then wished to sell out to a company, they 
would,” says the author, ** be able to command a very con- 
siderable sum for goodwill.” Having got this very con- 
siderable sum for goodwill, and a fair value for the plant, the 
municipality would be able to force the company to sell the 
undertaking back again to them, at the end of the time 
limit, at scrap value. 

Well might Mr. Newington say: * It seems, therefore, 
that Jocal authorities are very much better situated in this 
respect than companies." What the business man, who is 


not enthusiastic on the subject of municipal trading, would : 


like to know is, why should a municipality possess such an 
advantage, and, possessing it, wby the resulta of municipal 
trading show to such disadvantage in comparison with com- 
pany working ? 

The methods of dealing with the profits of municipal 
electricity undertakings (when there are any) are referred to 
in the address, and the remarks on this head serve to 
emphasise again the almost insuperable difficulties in the way 
of a municipality carrying on satisfactorily and equitably a 
business.in a commodity which is not a universal need. 

Fresh air and water are necessary to every man, and no 
one objects to municipally controlled water services, the 
provision of open air spaces, and proper sanitation. Electric 
light and trams are not necessaries of life, and, as Mr. 
Newington very rightly pointe out, it isan act of injustice 


that the users of electric light should be compelled to help 


the users of gas to pay their rates, which is, of course, what 
happens when any profits from an electricity undertaking are 
handed over to relieve the general rates. The speaker 
appeared to think that justice would be met if equal 
amounte were contributed to the rates from both the gas and 
electricity undertakings. But this does not remedy the evil 
at all, it simply penalises two sections instead of one—the 
gas users and the electricity users—for the benefit of the 
-general body of ratepayers. 

„If electricity were universally used," says Mr. Newington, 
with a fine disregard for the niceties of the subjunctive mood, 
“ contribution to the rates, though undesirable, would then 
ре рогпе more evenly than under present conditions.” 

‚ A: tramway unde-taking is in almost the same position, 
for whilst there may be no direct competition—unless 


omnibus and cab services can be so regarded—trams are not 
used by the whole population ; and any contribution paid to 
the rates out of profits on the tramways is, pointe out the 
President of the M. E. A., an unfair tax on the poorer part 
of the population, who make use of the trams, for the benefit 
of the rich. X 
It is surely by a strange freak of irony that a president o 


‘an association of municipal officers met in conference to 


discuss and advocate municipal undertakings, should be thus 
compelled to advance argumenta which, whatever their intent, 
contain a bitter impeachment of municipal trading generally, 
but trading more particularly in the very undertakings in 
which every member of the Association is vitally interested, 
viz., electricity supply for lighting, power or tramways. 

Theoretically, it is improper for a municipality to show 
any profit on an electricity undertaking.. Any surplus on 
such trading should be used to improve or cheapen the 
service, 80 that the users or consumers, from whom alone 
the revenue is derived, secure the benefit. 

But a Council would be more than human, judged by the 
standard of humanity of to-day, if, with a deficit on the 
general rates, they hesitated to appropriate a profit from the 
electricity department to pay the debte of the general public. 
Nor, on the other hand, have they the least compunction, 
when а loss is shown, in making the general public bear 
this loss, If the ratepayers had it in their power to refuse 
to pay that portion of the rates which -is devoted to subsi- 
dising municipal trading, very few new municipal electricity 
works would be started, and a good many existing ones would 
be for sale. . | 
When passive resisters ” have grown tired of resisting 
the payment of the Education rate, they might do worse 
than direct their attention to the rates due to losses on 
municipal trading. Loss, or profit, it is difficult, if not 
impossible, to justify it; because, under the beet conditions, 
as is so clearly demonstrated in the address referred to, an 
act of injustice is done to some section or other of the rate- 
payers; and private enterprise, upon which the national 
character depends, is discouraged and crippled. 

House wiring is another point touched upon in the 
address, and it is pointed out that very little improvement 
has been made in this direction during the last 10 or 12 
years. India-rubber insulation on cables contains from 50 
to 60 per cent. of something that is not rubber, and, gene- 
rally speaking, the insulating materials used are not nearly 
so good as they were 10 years ago. The present tendency 
to supersede wood casing by iron pipe work calls for a better 
not а worse insulating covering on the wires, and if this 
demand cannot be met by india-rubber a substitute will need 
to be found. | 
Me cannot agree with the President's suggestion that 
house wiring should be undertaken by municipalities—we 
spoke strongly against this proposal in our leader of a few 
weeks ago; nor are we at all satisfied that municipal engi- 
neers should have powers to enforce wiring regulations, 
particularly if those wiring regulations are drawn up by 


themselves. 


If one standard set of wiring rules be adopted —say the 
rules of the Institution of Electrical Engineers, vith any 
necessary amplification to meet local conditions; and if 
installations be inspected and passed by some one who really 
knows good work when he sees it, and who has no special 
bias towards a particular make of goods, it is possible that 
very little objection would be raised. But those contractors 
whose work takes them into various parte of the country, 
amd who have, therefore, had a foretaste of what such 
inspections would mean, will look with some alarm apon the 
proposal of the Council of the M.E.A. to obtain the sanction 
of the Board of Trade to make and enforce wiring rules. 
It is a proposal that needs to be carefully watched in order 
that the interests of both manufacturers and contractors 
should be safeguarded. 

We yield to none in our desire to promote the spread of 
all branches of the electrical industry, and good work well 
done is the best guarantee of true progress ; but, remembering 
the harm done in the past by vexatious and unnecessary 
restrictions, we view with some suspicion all measures which, 
if not conceived on broad and liberal lines, may tend rather 
to retard than to advance the healthy development of 
electrical enterprise. 
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THE MUNICIPAL POWER DILEMMA. 


Can anything good in the way of counsel to Municipal Elec- 
trical Committees come out of Salford? A few days ago 
we should have been very sceptical as to the usefulness of 
any offers of guidance in station management from a coun- 
cillor of the town whose own experiences of municipal 
trading in electricity have been во disastrous. And truly it 
is difficult to start seriously on the consideration of an 
address intended for the edification of the Municipal Elec- 
trical Association, and entitled “The Supply of Electricity 
in Industrial Áreas from a Municipal Point of View," when 
we read immediately below, * by Councillor William Hodg- 
son, Deputy-Ohairman of Salford Corporation Electricity 
Committee." If, however, we go further and consent to 
take our stand by Mr. Hodgeon’s side at “the municipal 
point of view," we find much interest in this gentleman's 
speculations, and much to commend in his transparent con- 
troversial honesty, though he may, like many other municipal 
debaters, shrink from the logical conclusion of his own 
premises. | 

To summarise the purpose of the address, it is apparently 
recognised by the author that the enterprise of the electric 
power companies is threatening to throw into more and 
more glaring exposure the general failure of municipal elec- 
trical undertakings to keep pace with the demand for the 
advantageous applications of the product of which they 
retain a jealous monopoly.. Mr. Hodgson has made the 
rather belated discovery that “ the near future will demand 
а supply of cheap electric power,” and he has the courage to 
call this a “ new and unforeseen condition of things" which 
is likely to cause serious embarrassment to municipal 
committees. Here, if one were needed, is another example 
of that blind complacency which is partly responsible 
for the funereal progress of municipal “enterprise.” For 
the coming of cheap electric power was largely discussed 
before 1900, when the first Power Bills were passed. 
Municipalities should then have bestirred themselves to 
meet that demand, but they chose rather merely to oppose 
the Power Billa in order to protect their weakling electric 
lighting business. Not until now, when the companies are 
supplying cheap power at their very gates, do we hear 
Councillor Hodgson, of Salford, uttering his bold prediction 
of the demand for cheap power in “the near future," which 
is a“ new and unforeseen condition,” five or six years after 
Power Bill promoters first set forth to deal with the then 
obvious demand. It is apparently, indeed, Councillor 
Hodgson’s amazement at finding that “in the neighbourhood 
of Manchester contracts are being made by a power company 
at prices varying between jd. and $d. per unit " which has 
inspired his whole address. 

Being, as we have said, an honest controversialist, Mr. 
Hodgson answers the question why municipalities have not 
yet been in a position to offer the same low rates as the power 
companies, by some frank admissions. He confesses that 
* they have not realised the possibilities of power supply on 
a large scale, and are, consequently, not prepared for it”; 
and again, that “they have hitherto hesitated to lay out 
the large sums of money required for adequately dealing 
with the problem.” In other words, the deputy-chairman 
of the Salford Electricity Committee accuses the municipal 
traders of ignorance of their business and lack of enterprise ; 
which are, of course, the perennial and inevitable disadvan- 
tages of all commercial monopolies supported by the public 
credit and managed by elective bodies. l 

It is to his oredit that the Councillor should see trouble 
looming ahead. He recognises that the existence of a 
supply of cheap power outside the areas of the debilitated 
municipal monopolies may soon produce one of two resulta, 
both unpleasant for his contemplation. Either the cheap 
power company will be given the right to enter the towns and 
compete, or the power users will evacuate such towns. In the 
former case, the municipal electrical undertaking will become 
a “ back number; in the latter case, the prosperity of the 
town, asa whole, will be seriously jeopardised. Mr. Hodgson 
seems to doubt that the municipalities will adopt a purely 
defensive attitude, relying on the inviolate permanence of 
their present exclusive authority “to maintain the present 
comparatively high price of current, with ite tendency to 


discourage large consumers and so render further extensions 
unnecessary, or, in other words, contribute to their own 
extinction." He shows clearly that, unless they are resolved 
to march forward with the times and provide cheap power 
themselves, they must, gracefully or ungracefully, surrender 
their monopolies, so that manufacturers shall not be 
debarred from the use of this t of mora economical 
production. Mr. Hodgson appears confident that the larger 
towns, at any rate, will rise to the occasion, and will try to 
imitate the power companies, whose aims and achievements 
they are now at last beginning to understand and respect. 
For our own part, we prefer to believe that the economic 
tendency is for the isolated town undertakings either to be 
bodily swallowed by the power companies, -or to become 
merely distributors of electricity for certain limited purposes. . 
In а unified scheme they will compare as local branch lines 
with the main line business of the power company that 
governs the whole are. | 


LOAD-FACTOR: ITS EFFECT ON AN 
ELECTRICITY STATION. 


Іт is always a matter of gratification to be able to record 
the evidence of sympathy with, and understanding of, the 
technical side of an electric light and power undertaking on 
the part of the officers of a Municipal Committee. Such 
evidence is afforded in the paper on the above gubject read 
by Connoillor Alex. Sinclair, the Chairman of the Swansea 
Electric Lighting and Tramways Co., at the Annual Oon- 
vention of the Municipal Electrical Association at Edin- 
burgh. Hasty generalisation is the stumbling-block at 
many a Borough Council meeting, and careful analysis along 
lines not only commercial but technical, such as is shown in 
this paper would, if more generally applied, prove a panacea 
for many of the troubles that arise between Councillors and 
their engineering staff. The paper was admittedly read for 
the benefit of chairmen and members of Electricity Com- 
mittees, bnt at the same time is not without interest to the 
engineer. : 

The types of custom producing a good load-factor were 
enumerated as public lighting ; power and heating ; tram- 
ways ; Supply in bulk; and the lighting of small cottages. 
The effect on load-factor of the first three items was carefully 
considered, their effect being shown in the form of average 
daily load curves for a typical town of 100,000 to 150,000 
inhabitants, and a station of 1,500 to 2,000 Kw. capacity. 
For private lighting a chart was given showing a night-and- 
morning load of roughly 50 Kw. till 4.80 p.m., а peak rising 
to 700 Kw. and falling to 200 xw. by 6.30, after which the 
decline is gradual. This seems a fairly representative carve 
(che winter peak being probably much heavier than this 
average value) and accounts for 618,200 unita per annum. 
The station load factor works out at 10 per cent. It was 
pointed ont that adding to lighting consumers may not 
improve the load factor, but may increase the discrepancy 
between the and the hollows. Next came a chart of 
public lighting supply of 219,000 units annual ontput, the 
maximum demand being 50 Kw., giving a load factor of 
50 per cent. A power curve (motor load) lasting from 
5am. to 7 p.m., for a supply of 459,000 units with a 
maximum of 125 xw. (load factor being 42 per cent.) ; and 
а traction load curve (5 a.m. to 1 a.m.) for a supply of 
916,370 units with a maximum of 225 Kw. and power 
factor 47 per cent. were aleo given. Then the first three 
curves were superposed, which, for 1,281,200 unite per 
annum and maximum demand of 875 KW., gave a load 
factor of 16°71 per cent. On adding traction to this the 
units per annum become 2,207,570, the maximum load 
1,100 kw. and the load factor 23°14 per cent. | 

The effect on cost per unit of different load factors was 
next illustrated by a series of curves, the first showing works 
costs only (being, for example, 1°325d. per unit at 10 per 
cent. factor, 0°795d. at 20 per cent., 0°560d. at 40 per cent., 
and 0 465d. at 60 per cent.), the next being the above 
costs plus management, rent, rates, taxes, insurance, &c. 
(1:870d. at 10 per cent., 1:180d. at 20 per cent., 0-880d. at 
40 per cent., and 0°650d. at 60 per cent:), and the third 
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being these total costs Los interest and sinking fund, 
an average capital expenditure of £120 per kilowatt of 
maximum demand, and 5} per cent. for interest and sinking 
fund being assumed. Figures from this curve are 3 595d. 


at 10 per cent., 2:040d. at 20 per cent., 1:258d. at 40 per . 


cent.,and 0°937d. at 60 per cent. In order to extend the 
usefulness of such curves, a table giving the cost per unit 
with varying capital charges per kilowatt maximnm demand 
was prepared. From this we find that the interest and 
sinking fund at 5} per cent. calculated on cost per kilowatt 
of maximum demand, plus the total of works costs, manage- 


ment, rents, &c., are, for a 10 per cent. load factor, 3:02d.,: 


8:808d. and 3:883d. for £80, £100 and £140 per xw. of 
maximum demand, the corresponding figures for 20 per 
cent. load factor being 1°752d., 1:896d. and 2°184d. ; for 
40 per cent., 1:116d., 1°187d. and 1:33d. ; while for 60 per 
cent. they are 0°839d., 0:887d. and 0°995d. These are com- 
- parable with the figures above given for £120 per Kw. 
Councillor Sinclair has checked the figures of his curves by 
actual costs per unit obtained at various stations, as shown 
in the subjoined table :— 


| 18 © Ф 9 | — : 9.9 | ° 

Plaee. Units. 33 5 | 25 $ F | $i 3 

| 888) B |: 282 6 

% | a Vo 

Colwyn Bay 145,406 7˙33 177 0°71 : 2-48 195 | 075 |270 
Hereford ... 108,851 8°45 189 0°81 2˙20 161 059 2˙20 
Llandudno 336.936 841,147! 0°69 | 216 181 0.59 | 2°20 
1,719,001 | 964 124 | 059 | 1°79 | 1°36 | 0°56 | 1:92 

Luton 160,814 | 9'90 112 074 | 1:86 | 1°33 | 0°55 | 1:88 
Longton 61,747 | 10°19 | 1:45 | 0°38 | 1°83 | 1°31 | 0:54 | 1:85 
Lancaster 604 948 | 10:20 | 1'30 | 0'51 | 1'81 | 131 | 0°54 | 1:85 
Darlington 266,311 | 10 87 | 104 | 079 | 1°83 | 1:25 | 0°53 | 178 
in 399,797 | 12°24 109 | 0°51 | 1°60 | 114 | 0:50 | 1:04 
Birmingham | 4,367,164 | 12:26 ' 1:88 | 051 | 1°74 | 1°14 | 050 | 1:64 
Birkenhead | 661,171 | 13°30 | 1°13 | 0°46 | 1:59 1:07 | 0°48 | 1°55 
Derby 1,490,611 | 13:58 | 111 | 0'85 | 1:45 | 1:06 | 0:47 | 1°53 
Burton ...| 678, 14°42 | 2°15 | 033 | 1°53 101 | 046 147 
Cheltenham | 1,534,144 | 14:95 105 | 0°42 147 099 0°45 | 1°44 
Newport . | 1,572 362 1530 | 110 | 0:21 | 1°31 | 0°98 | 0°44 | 1°42 
Swansea 871,655 | 15:81 | 098 | 0'38 | 1°36 | 0°96 | 0°43 | 1:39 
Oardiff 2,385,472 | 16°85 | 1:11 | 0°30 | 1°41 | 0°96 | 048 | 1:39 
Leyton 1,191,944 | 15°93 | 1:02 | 0°40 | 1°42 0:906 | 0-49 | 188 
ry 671,911 | 16°26 | 0°92 | 0'38 | 1°30 | 0:94 | 0°42 | 1°36 
Govan 894,702 1703 | 102 | 0:42 | 1°44 | 0°92 | 0°41 | 1:33 
Bunderland | 3,578,139 | 19°21 | 0°92 | 0°38 | 1°30 | 0°82 0 39 | 1'21 
Devonport | 1,349,645 | 20°46 | 087 | 0:22 |109 | 0°78 | 0°38 | 1°16 
Greenock 1,413 783 | 20 27 | 0°86 | 0'38 | 1:24 | 079 | 0°38 | 1:17 
Ayr 1,047,781 | 22:55 | 0°99 | 0°30 | 1°29 | 0°74 | 037 | 1'11 
Bootle 1,785,486 | 24°97 | 0°72 | 0°18 | 0°90 | 0°70 | 0°35 | 1°05 
Motherwell | 724,279 | 27:06 | 064 | 0:24 | 0°88 | 0768 | 0°34 | 1°02 


It is seen that the figures given by the curves tally fairly 
well with those obtained in actual modern practice. ö 

The importance of increasing the load factor of the 
station by every possible means being demonstrated by these 


curves, Councillor Sinclair reviewed the means available for 


ushing business, Systematic canvassing by attractive 
klet or other means of probable consumers of electricity 
for ordinary lighting was advised. Public lighting should 
be encouraged by a low charge per unit, the improvement of 
the financial position of the station being typified by the 
results at Edinburgh and Glasgow. The supply of power on 
а large scale to small users at cheap rates, in conjunction 
with a motor hire system, has been found at Swansea to 
increase the station load factor from 12 per cent. to nearly 
18 per cent. in two years. Timber yards, printing establish- 
mente, machine shops, and other places using isolated steam 
or рав plants, can be readily induced to make а trial of elec- 
tric motor driving, provided that their liability may end with 
the year if they desire it. A traction load is obviously of 
much assistance in decreasing the cost per nnit, but Coun- 
cillor Sinclair wisely refrained from discussing the wisdom or 
otherwise of operation from a combined station. 

The study of load factor would be incomplete without an 
inquiry as to the amount chargeable to the individual con- 
sumer for his participation in the determination of the load 
factor. As Councillor Sinclair pointed out, if 24 persons 
could be induced to take each 1 unit per day, consecutively 
hour by hour, their collective load factor would be 100 per 
cent., whereas if they all took energy together during one 


hour their load factor would be 4:7 per cent., the financial 
result being 24 units at about 2d. per unit in the first case 
and 6d. per unit in the second. Hence electricity cannot 
be purveyed like milk or sugar at so much per quart or 
pound, its price depending on the quantity required and the 
load factor of the supply. The maximum demand system, 
though meeting the requirements of the lighting load, is 
beyond the range of understanding of the ordinary indi- 
vidual. Councillor Sinclair yearned for “a system simple 
in itself . whereby a customer’s load factor could 
be readily and easily ascertained ; his charge per unit could 
then be regulated by & discount on its rated prioe." 
With this aspiration we must confess to a large amount of 
sympathy. Although it is admitted that the Wright system 
gives a good approximation to scientifio rating for pure 
lighting loads, yet the enormous debating power per can- 
vasser required, added to the extra cost of the demand 
meter, goes far to condone the іпассогасу of a 
simpler system. If the load-factor of each energy-con- 
suming plant, expressed as the percentage ratio of units 
actually used in a certain time to those which would be taken 
if the whole of such installation (lamps, motors, &c.) were 
used continuously at normal full load for the same period, 
were taken as the basis of a rebate, the whole reasonableness 
of the sliding scale would be obvious to an ordinary business 
man, and would probably have the effect of cutting down 
non-essential short-hour lamps in an installation, with the 
beneficent result to the supply system of reducing the cost 


‚ of copper in the network, whose current-carrying capacity 


must, of course, be capable of dealing with the maximum 
load that may reasonably be supposed to occur for however 
short a time. 

There is such evidence in the paper read by Councillor 
Sinclair of co-operation between the engineering staff and 
the Committee of the Swansea undertaking that we are 
encouraged to hope for a generally improved basis of under- 
standing between the technical and executive officers of our 
municipal electricity undertakings as the science of elec- 
tricity supply becomes more generally understood. | 


EXTERNAL CAUSES OF SPARKING IN 
DIRECT-CURRENT MACHINERY. 


Вт SYDNEY WOODFIELD. 


THE following article deals with the sparking in direct- 
current machinery, due to external causes, that is to gay, 
due in no way to defective design. As a rule, a small 
amount of sparking for a short time is not detrimental, but 
owing to the roughening caused to the commutator the 
effect is cumulative, and it becomes, therefore, necessary to 
eliminate the cause of the sparking as soon as possible. 
White sparks are generally small incandescent particles of 
carbon torn from the brushes by a rough commutator, while 
bluish-green sparks indicate that damage is being done to 
the commutator segments. In railway motors, owing to 
their reversibility, the brushes must be fixed permanently 
at the neutral point, and the field cannot be utilised for 
reversing the current in the short-circuited coil; the com- 
mutation is, therefore, hardly ever sparkless at full rated load, 
and the commutator needs considerably more attention than 
is required for an ordinary uni-directional motor. It has 
been found that hard cryetalline brushes (which have a 
lower contact resistance and lower coefficient of friction), 
soaked in hot liquid vaseline, give excellent resulta. 

The following are the more common causes of sparking : 
—(1) Dirty commutator ; (2) Weak field; (3) Excessive 
overload ; (4) Vibration ; (5) Incorrect location of brushes ; 
(6) Unbalanced magnetic circuit; (7) Defective ocom- 
mutator or armature. 

1. This is, perhaps, one of the most common causes of 
sparking troubles, and is generally due to the oil wells being 
allowed to overflow. The carbonised oil, with probably 
steel dust from the bearings, copper dust from the com- 
mutator and carbon from the brushes, forms a plastic mass 
which makes sparkless commutation impossible. Moreover, 
it forms a conducting medium between commutator bars, 


5. 
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which can readily be seen by a number of sparks between 
bars. Finally, this conducting medium will form a short 
circuit from positive to negative brush. is dirty con- 
dition will also cause considerable heating of the brushes 
and commutator, and the heating may rise to such an extent 
as to cause damage to the insulation of the machine, In 
larger machines operated by cross compound engines, oil on 
the generator is fairly general, owing to the splash from the 
eccentrics ; great care should therefore be paid to the oil 
guards, which require to be of solid construction owing to 
the suction caused by modern methods of ventilatin 
armatures. To remove the oil, &c., the commutator shoul 
be cleaned with a rag soaked in benzine, and afterwards 
wiped over with a clean dry rag, а little vaseline being used 
for lubrication. : | 

In а new machine, after the brushes have been bedded 
down by drawing & piece of sandpaper backwards and 
forwards face upwards between the commutator and the 
brushes, the commutator should be cleaned up with a clean 
reg dipped in paraffin, until it no longer picks up further 
carbon dust, and then thoroughly wiped over with a clean 
dry rag. It is always advisable to run a new machine with- 
out load for some time, in order to allow the brushes to wear 
down and make good contact, as good commutation cannot 
be expected unless at least 75 to 80 per cent. of the brush 
surface is in contact. Sparking may also be caused by the 
brushes not sliding freely in the boxes. If the sides of the 
brushes are rough, they should be sandpapered, and the 


‚ inside of the boxes should be wiped out with benzine to prevent : 


sticking. The brush-holders should be staggered on the 
studs во as not to wear grooves in the commutator. In 
rotary converters, an end-play device is usually supplied, 
which constantly oscillates the armature bes wards and 
forwards. The Bullock Co., in their engine type gene- 
rators, provide a mechanism for slowly carrying the whole 
brush rigging on trannions backwards and forwards length- 
wise on the commutator to prevent grooves forming. This 
also аи any particular spot from aggravating the same 
brush or brushes, and it is usually found that the movement 
of the brushes removes the spot that causes the trouble. 

Care should also be taken to see that the springs bear on 
the centre line of the brushes, and that all the brush tips are 
in a atraight line, It may sometimes happen that sparkless 
commutation cannot be obtained in any location. Alternate 


brushes on each stud should, if possible, be set about one bar 


in advance (this is equivalent to increasing the width of the 
brushes); sparklesg running will then generally be 
obtained. Most modern machines have two or more brushes 
per stud, which can move independently. In some of the 
earlier machines only one brush per stud was provided, and, 
айе ашы the slightest irregularity would cauge excessive 


В пр. 

2. А weak field is often caused in a new machine by one 
of the field spools being reversed ; this will cause bad 
sparking. The polarity may be tested with a compass 
needle, or, if this is not handy, a small piece of iron may be 
held across the tips of adjacent poles; when these are of 
opposite polarity, the iron will be held strongly and will take 
considerable force to remove it, whereas, if they are of the- 
same polarity, the pull will be almost negligible. 

Akin to the above is connecting the series winding in 
opposition to the shunt winding; in a generator this may 
easily be detected by the fall in pressure as the load comes 
on. This fall will be considerably more than if the machine 
were а purely shunt wound one, whereas if the winding were 
connected correctly, the voltage would, of course, rise. In a 
motor which is designed to be similarly wound, the speed will 
rige if the series winding is connected in the reverse direction, 
whereas if it is connected to act with the shunt field, the 
speed will drop more than on a shunt motor. 
entially wound motor the speed should remain practically 
conetant for all loads. 

An internal short circuit in one of the field spools will also 
cause a weakened field, since a portion of the turns are cut 
out ; tbis will generally be detected by that particular spool 
being cooler than the rest, or by taking the potential drop 
acroes each spool by means of a voltmeter. The drop across 
the defective spool will be less than across the others. It is 
obvious that owing to the unequal field strengths under 
different poles, sparking will ensue. Sometimes the 


In a differ- 


connectors between 18 are not properly tightened up, 
and vibration causes the wire to fall out, thus breaking the 
field circuit and causing considerable damage. The screws 
should be firmly driven and a spot of solder dropped on to 
prevent them from becoming slack. Many motors have to ran 
on grounded circuits ; care should, therefore, be taken with the 
insulation, especially between the shunt and series winding, 
since it has to stand the full voltage of the circuit at starting. 

Unequal field strength under the poles рау тө be caused 
by not bolting up the polee or pole shoes tightly; this fault, 
however, will usually be found when centring the 
armature, but all joint surfaces should be carefully cleaned 
and, except in tlie case of electrical ones, coated with a thin 
layer of oil, ем care being taken with the pole-pieces 
and halves of the magnet frame. 

Low applied voltage in the case of a motor will cause 
sparking if the drop in voltage is serious ; moreover, as the 
makers usually have only one field winding for fairly wide 
limits, rating the speed up or down about half-way in pro- 
portion to the incréase or decrease (as low voltage on fields 
tends to increase the speed and on armature to decrease 
the speed, and vice versa) in voltage, it often happens that 
one may get as much as 20 per cent. low voltage on the 
machine and at the same time expect to get full rated 
load from it without sparking. | 

In a generator the poor regulation of the governor causing 
a falling off in speed, gives a lower voltage, and consequently 
a lower density in the air-gap; this, as above, causes sparking 
owing to the neutral point shifting. 

Shunting the fields of series-wound motors so as to give a 
higher speed is now rarely used, although it was quite 
common with railway motors at one time, but considerable 
sparking was caused by ite uee when going up hill, for which 
purpose it was never intended. On a grounded circuit a 


short-circuit. to ground of one of the field spools will weaken 


the field ; this fault is quickly located if the grounded coil is 
near the line side, as the spools in circuit will get excessively 
hot; if near the earth side, the same test as for a shorted 
coil should be applied. - 

8. Excessive overload on a machine, whether generator or 
motor, will cause sparking. As is well known, the coil under 
commutation must be in a field of such strength as to 
generate an E.M.F. equal in value but opposite in direction to 
the E. M. r. of self-induction produced by the reversal of 
current in the coil. Asa current is drawn from the 
machine, it is clear that a more intense field is required, but 
this larger current produces an armature flux which distorta 
the field and makes it lead the brush position, and at the 
game time it also weakens the field, hence the brushes must 
be given a further lead until ultimately a current will be 
reached such that sparkless commutation is impossible. 
Modern machines allow considerable latitude in the location 
of the brushes for a definite load ; hence, under normal con- 
ditions, the brushes are set fairly well forward, so that when 
an overload comes on there will be very little sparking, but 
should the overload still be increased, it will be impossible 
to prevent it. Care must be taken, however, to guard 
against too much forward lead, since, should, the station 
cirouit-breakers open, the machine would spark badly 
at по load, or might even flash over. 

The current density in carbon brushes should not exceed 
30 amperes per eq. in. at full load, and the tension about 
2 ТЬ. per sq. in.: a greater pressure will cause a considerable 
increase in brush friction, and consequently heating, besides 
undue wear on brushes and commutator; it furthermore 
leads to glowing and selective commutation. A heavy over- 
load or short circuit on a ghunt-wound generator or motor 
obviously acta as a low-resistance shunt to the field-winding, 
and, therefore, the machine loses its field. In a generator, 
this will automatically relieve the machine, but in a motor, 
if not efficiently protected, it would result in a burnt-out 
armature. Care should be exercised in selecting & motor for 
certain machine tools, &c. Wherever the load is at all 
intermittent, a compound-wound motor is preferable; for 
instance, circular saws, pumps of the bucket type, air and 
ammonia compressors, &o., ав if a shunt hine is used 
there is sure to be trouble from sparking. This matter is, 
however, governed somewhat by the design of machine, and 
the material of the magnetic circuit; a material possessing 
great coercive force is, perhaps, preferable. 


— . 
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4. Vibration is more frequent with small machines, and, 
in any case, it is detrimental to the proper operation of any 


plant. In direct-connected sets it is usually due to un- 


balancing of the engine, knocking of the big ende, badly 
designed foundations or footinge, &c. The cause uf the 
vibration should be immediately localised, as it will cause 
sparking and a gereral deterioration of the plant. In belted 
machines an unbalanced armature or pulley will cause 
trouble, but more often the cause will be fonnd in a bad 
joint in the belt, which will caus: a considerable amount of 

king every time the joint parsea over the pnllev. Belts 
should, therefore, be dressed smooth, and should be run with, 
not against the lapping; this will effectually stop jarring. 
The crowns of driving and driven pulley should be slike, вч 
otherwise wobbling of the belt will result. А back and 


‘forth movement, due to unequal stretching of the edges of 


the belt, will also tend towards vibration. 

5. Usually the makers of machines maik the correct 
position of the brushes on the yoke, and unless the machine 
is operating under abnormal conditions, this location should 
not be departed from. Under normal conditions in multipolar 
machines the brushes should be tet ex:ctly equidistant 
around the commutator and parallel to the segments. and 
the brush boxes should be exactly the tame distance from 
the surface of the commutator. It sometimes hap; ens—but 
very rarely—that better commutation cau be obtained by 
setting each brush stud individually; this is generally 
caused by the poles not being spaced accurately magnetically, 
although they may be mechanically With angular carbon 
. brushes care must also be taken to see that they are slipped 
into the boxes the correct way. If the brushes of one stud 
are reversed sparking will ensue, since they are not equi- 
‘distant around the commutator. 


6. The field frame in all machines of the multi-circuit . 


type must be concentric with the armature, i.e., the axes 
should coincide so that the air-gap will be tte same all the 
way round; this should be carefully tested, turning the 
armature round into different positions in order to eliminate 
errors caused by the armature not being truly wound. If tLe 
air-gap is not the same there may be sparking even on light 
loade. Тһе armature must also be set so tbat the centre 
line of the armature horizontally coincides with the centre 
of the poles, although sometimes this will be different. Most 
makers supply- machines of large size with multipbase 
. equalising rings, these rings automatically equalising the 
potential difference between brushes without regard to the 


centring of the armature ; but it must be borne in mind that 


this equalisation is only obtained at the expense of current 
flowing between the high and low sides, and therefore, as 
stated above, due care should be given to centring ; this may 
be tested by measuring the pressure across each pair of 
brushes, all others being raised at the time and the speed 
remaining constant, and equaliser rings being of c: urse discon- 
nected. Obviously, in a two-po'e machine, or a multipolar 
one with a series-wonnd armature, this fault cannot exist. 
Some makers allow a little wider air-gap at the be ttom on 
new machines, so that when the bearing brushes get worn 
the armature becomes central. 

7. On large new machines, more especially those having 
commutator split spiders or sectional clamping rings, it may 
be necessary to tighten up the commutator. When this hus 
been doze it should be frequently smoothed with fine carbc- 
rundum sandpaper, and during the first month or so the 
segmental rings should be watched and kept tight until 
the commutator bars get a firm bearing. It is advisable to 
do this tightening after a good long run, when the 
machine is hot. Sometimes а commutator may require 
Bkimming up in the lathe, but inore o'ten it is unneces- 
sary to do this, as good results may be obtained by stoning, 
$.0., by using a block of sandstoie about 4 to 6 in. 
by 8 to 10 in.; this block should be held in a wooden holder 
of convenient shape, and the long surface of the sandstone 
made to fit the arc of the commutator. A stone made in this 
way will usually reduce high bars, as it will nct follow 
inequalities in the commutator. After thishas been done, a 
sheet of fine sundpaper should be used, ard a buff finish 
imparted by reversing the sandpaper. This method saves 
considerable time and money, and ensures sparkless com- 
mutation; but care must be taken to protect the armature 
windings and commutator leads from the grit, carbon and 


aid 


copper dart. If the commutator is eccentric, which is 
usually due to loose bearings or loose bearing pedestals, the 
commutator mat be turned up true in the lathe. A short 
circuit between two bars of a commatator will easily be 
recognised by the blackening of the bars, and also by abnormal 
heating of the coils connected thereto. Sometimes it may be 
caused by a piece of metal getting between the bars, or hy a 
looge piec: of solder inside the commutator. More often it 
is due to sparking from some cause burning the mica ; the 
spaces then get filled with carbon and copper dust, thus 
firming a permanent short circuit. The remedy is to clear 
away all dirt and scrape the space clean, and fill it up with 
sodium si, iente and mica powder mixed to the consistency of 
paste. An open-circuited coil will cause excessive sparking ; 
when running, the commutator will appear to have a con- 
tinuous ring right round it. The defective coil may easily 
be localised, as the bars will be burned and blackened. - The 
machine may be temporarily repaired by joining together the 
two bars. A grounded commutator or armature coil on a 
machine with one pole earthed, in the case of a motor, will 
usually blow the fuses ; in the cuse of a generator, the coils 
short-circuited will probably be burr.t out. Often consider- 
able damage is done through the mica not wearing evenly 
with the copper ; the mica should pieferably be reduced by 
stoning, and then grooved out to a V shape. Iu large 
machines, never rely on testing with a magneto, since the 
static capacity is generally sufficiently large to ring the 
bell; un ordinary Wheatstone bridge or voltmeter should be 
used. | 


OUR LEGAL QUERY COLUMN. 


[Questions aduressed to the Editors for insertion in this column should 
be wiitten on one side of the paper. Fres use of fictitious names, $c., 
may bs made, Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“Р. G. H.“ writes: — I am under agreement as assistant with an 
electrical firm here. When erecutiog work for them, I met with a 
severe accident to a finger, which accident, although I did not lose 
any time, necessitated medical attendance for some weeke. The 
firm admit that І am a workman within the meaning of the 


` Employers’ Liability Act, but thew repudiate all liability as to 


doctor's fees. I might add they offer to pay all expenses of fist 


„Can you fell me, re they legally bound to pay? The accident 
was by no means due to aoy negligence on my part." | 

It is preeamed that when F. G. H.” refers (о tbe Employers’ 
Liability Act, he refers to the Act which was passed in 1881. As 
regards the Workmeo's О mpensaticn Act, at any rate, it seems to 
be clear on the facts that he has no valid claim for compensation, 
inatmuch as Le has not lost any time. 

In order to make a valid claim under the Employers’ Liability 
Act, he must prove (inter alia) that the accident happened owing to 


‚ а defect in the condition of the ways, works, machinery or plant, or 


by reason of the negligence of the employer or a superintendent of 
machinery, or by reason of the negligence of a foreman to whose 
orders the plaintiff was bound to conform; and all these rules are 
subject to certain exceptions. Enough has been raid to show that 
the mere fact that he is injared does not entitle a workman to make 
a claim for compensation. It would be necessary for him to state 
the exact circumstances under which the accident occurred be fore 
it would be possible to advise him upon the question whether the 
action is likely to succeed or not a3 to medical expenses. These 
could be recovered as part of the damages; not otherwise. 


Electric Winding Engines.—It is stated that in а 
report issued by the Seilfahrt Committee of the Upper Mining 
District of Dortmund, the opinion is expressed that the safety 
appliances for electric wicding engines made by the Siemens- 
Schuckert Works Co. are the best available at the present time. 
This company bas delivered the rew winding engines for 
Zollern II. pit and Mathias S innes III.-IV. pit, and the 10-metre 
speed has been sanctioned for the conveyance of the miners, 
whereas with steam winding engines only the 6-metre rato bas 
hitherto been allowed. It is considered that the reduction of the 
time occupied in making the descent, which has been brought 
about by the adoption of electric winding ergines, is of consider- 
able importance to the coal-mining industry, not only on account of 
the mine legislation now in progress, but also owing to the demands 
of the miners for a curtailment of the length of the working shift. 


— — — + - — oh 


1080 


THE ELEOTRICAL REVIEW. 


[VoL 56. No. 1,440, Ju 30, 1908, 


| NEW PATENTS APPLIED FOR 
"^w for this journal by W. P. Tompson & Oo., Blectrical Patent 
| l l Holborn, Dondon, W.O, and at Liverpool, to whom all 


ay I 


19,905. “Means for joining up two or more electric circuit wires or like 
conduotors." Vxritys, тр, and W. G. Pirxm. Jane 18th. (Complete.) 


12,212. ‘Improvements in trolley fittings for use in convection with overhead 
electric on systems," F.WoopHEAD. June 18th. 

12,218. “ A pricker or bit for orating electric casings ready for insertion 
of screws.” J.DvopiLL. June Tan. | = 

12,991. “Improvements in or relating to electrolytio apparatus.” G. G. 
Hgrsomx.. June 18th. 

14211. '*A swivelling mercury contact for use on electric tramcars and the 
like," W. GLENNON. June 18th. 


12,268, ''Improved electric accumulator plates for the storage of electricity." 
F. T. KELLEY. June 18th. 


` 12,968. “Eleotrolytio ship-bottom oleaner.” G. W. Frazier. June 18th. 
; (Gemplete.} )))) | 

. 19,284. “Improvements in and relating to electric tremblers.” J. B. 
Minocoik and L. E. Mere. (Date applied for under Patents Act, 1901, 
Jane 18th, 1904, being date of application in France.) June 13th. (Complete.) 


%, 291. Process for the electrolytic poe of lustrous metallic coatings 
upon metals." А. Сулввки, June 18 -h. (Complete.) 

^. 12,0. Improved trolley pre for conducting electric current to vehicles.” 

J. Linpsay and R. LiRpsAv. June 18th. 


ry 12,807. “Improvements in time-limit devices for electric switches or circuit 
breakers.” Tue British Тномзон-Носвтон Co., LTD, E. B. WEDMORE and 
J. WaITcHER. June 18th. 


"12,915. “Improvements in galvanic batteries.“ B. J BraMEUsER, E. C. 
BLAWMEUSER, N. Kriss and W. J. BavRLE. June 18th. (Complete.) 


12,819. "Improvements in switch operating mechanism." J. P. Lowe and 
D. Е. Boissevain. June 18th. (Complete.) 


. 12,887. “ Improvements in mercurial vapour lamps and the uses thereof and 
shapes." F. вох. Jun» lich. 


12,811, ''Improvementa in sanitary attachments for telephones." I. M. 
SrLocux. (Date applied for under Patents Act, 1901, June ; 1904, being 
fete of application in the United States.) June lach. (Complete.) ` 


12,867. "Improvements in electrical ozoniz rs.“ С. A.BAHLSTROM. (Date 


applied for under Patents Act, 1901, June 21st, 1904, being date of application in 
United States.) June 140. (Complete.) NT 798 


12,968. '' Improvements іп supports for electric overhcad conductors.” E. D. 
Macwray. (Н. J. Machray, Constantinople.) June l4th. 


12,982. ‘‘ Improvements in automatic selecting apparatus for use in tele- 
graphy and telephony." P. AnN RED. June Lith. T 

12,588. 55 in alternating current generators." G. B. MAR Zt. 
{Date applied for under Patents Act, 1901, June 15 b. 1904, being date of appli- 
cation ia Italy.) June 146. (Complete.) 


12999. Magneto electric dumb bell.“ J, Moores. June 15th. 


12,406. ‘‘ Improvements in and connected with telephone mouthpieces.” R. 
KROLL. June l5th. (Complete.) j 


19,418. “Improvements in or relating to the distribution of energy to com- 
mu*'ator electric motors from a three-phase alternating current source." B G. 
LawwE. (Date applied for under Patents Aot, 1901, June 80th, 1904, being 
date of application in United States.) June 15th. (Complete.) 

12,420. *' Combined electric railway cab signal and automatic block system." 
J. W. BugLL. June 10. (Complete) d кн 

19,494. “Improvements in electric telegraphy.” 
(Complete.) 

12.481. Improvements in or relating to electrical instruments.“ M. B. 
Ер, June 15th. 


13,483. “Improvements іп or relating to automatic cut-offs or interrupt rs 
for electric current." D. C. CANIZARES. (Date applied for under Patents Act, 
190:, June th, 1904, being date of application in B. ain.) June 15th. 
(Complete.) 

12,451. "Improvements in the el ctro-deposition of с>ррег and oth Ad 
8. О. Cowrer-CoLrs June 15th. pori "RR ene 


12,478 An improved junction-box for electric cables.” T. B. READER. 
June 16th. 


12,496. “ Helix t park plug for the electric ignition of motors." E. EvRARD. 
(Date applied for under Patents Act, 1901, March 6th, 1905, being date of appli- 
cation in Belgium.) June 16th. (Complete.) 


12,506. “ An improved electric hair brush." T. С. HopokixsoN. June 16th. 
(Complete.) 

1 . "Improved electrical massage apparatus." 
June 16th. (Complete.) id 


19,507. “Improvements in and r lating to prepayment mechanism for electric 
metere." Тнк Britisa Тномвом-Носвтон Co., LTD., W. J. LLorD and K. F. 
KisnawELL. June 16th. 


12,54. ''Inprovements in and relating to the mounting of electrot 
stereotype, and other printin z surfaces.“ J. A. ConEy. June Seth. et 
12,886 ‘Improvements relating to electric incandeecent candle fittings.” 
F. R. Pore. June 16th. i Tes 
12.5489. Universal telephone call.“ M. Fovyves June 16th (Complete.) 
12.546. Improvements in apf aratus for use with Nernst lamps aud the like." 
R. W. PauL. June 1th. 


12,559. Improvements in the construction of electrical resistances." 
G. K. B. ELrHiNSTONE. June 17th. i 


19,586. “Improvements in or relating to eleotrio telegraphy.” E. RAYMOND- 
ER. June 17th. da d 
12,59). ''Improvementin electrical igniters for explosion motors.” К. MANN. 
(Date applied for under Patents Act, 1901, July 11th, 1907, beiug date of appli- 
cation in Germany.) June 17th. (Complete.) 
12.591. Improvements in electrical accumulators.” G. Marconi. Jane 17th. 


1 “ Improvements in magnetically-operated switches.” G. Н Hirr. 
(Date applied for under Patents Act, 1901, June 18th, 1904, bei g date of 
‘application in United States.) June 17th. (Complete.) 

12,594. "Improvements in electric railway systems.” THE BRITISR THOMSON- 
HovsroN Co., Lrp, (The General Electric Co., United States.) June 17th. 
(Complete.) 

12595. "Improvements in, or relating to, vapour electric apparatus or 
devices." Sir O. J. LopcE, A. MviRHEAD and E. E. RoBiNsoN. June ih. 


12,598. "Improvements in and relating to incandescent electric lamps. 
S. HonvaTH and THE '*UriLiTY" Co., LTD. June 17th. Ж 


I. K.TsBE. June 15th. 


T. C. HODGKINSON. 


a 
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Calcium Cyanamide at Sebenico.—The plant at the 
carbide of calcium works at Bebenico, in Dalmatia, where some 
20,000 н.р ів now developed, is about to be enlarged by the addi- 
tion of app.ratus for the manufacture of calcium cyanamide, the 
new artificia' nitrogenous manure. The output of the new works 
is expected to reach 4,000 tons per annum. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messra W. p. 
Тномрвох & Co., 322, High Holborn, W. C., and at Liverpool, price, post 


. free, 9d. (in stamps). f А 


1904. 


ELECTRICAL Resretrances. V. E. Vedovelli nee Del Castillo. (Date claimed 
for patent under Patents Act, 1901, October 19th, 1908, being date of 
application in France.) 9,875. April rd. 


Exectric ÜHoEs. J. W. Gibbs. (Date claimed for nt under Patents Act, 
1301, July 16th, 1903, being date of application in U.B.) 9,458. April With. 

HEATING THE Снлвов оғ ELecTRic Furnaces. A. Neuburger and A. Minet. 
2,468. April 26th. : 

GaLvanic BarrERY CeLLs. W. O. Duntley. 9,593. April 96th. 

Sanitary ROTATING DiAPHRAOGM FOR TmLEkPHONWES. 8. ChurchillOtton. 9,088. 
April 27th. 

ELECTRIC CIRCUITS FOR THE PRODUCTION or CONSTANT CURRENT, on CONSTAKT 


POTENTIAL, OR OF BorH. R. W. James. (The Northern Electrio Ca., U/81) 
9,831. April 29th. 


ELEkcTRIC BwircHg8. G. 8. Dunn. (Date claimed for patent under Patents 
Act, 1901, August 25th, 1908, being date of application in U.S.) 9,82. 
April 29th. | ‚ ‚ 

Maoneto-Exrecrric Ionrrinc Device. C. Hauptmann. 9,914. April 30th. 

ELECTRICAL Percussive DRILL. Р. Centner. 9,904. AprilBOth, 65 

ELECTRIC CABLES. A. Berlin. 10,096. May 2nd. 


ELECTRIC Switcnes. The General Contracts Co., Ltd., E. S. Cook and W. H. 
Chipperfield. 10,058. May 2nd. 


ADAMS ELECTI CANDLES TO SCONCES AND THE LIKE. С. C. Regnart. 10,119. 
May 2 : 
ELECTRICAL Соирг'стовв. Р. A. McGeorge. 10,142. May 8rd. 

ELECTRIC Converters. R. А. Müller. 10,171. May 8rd. 


DywvAxo-ELECTRIC Macnines. О. Imray. (Bullock Electric Manufacturing Oo., 
United States.) 10,172. May 8rd. 


ELECTRIC SWITCH AND PLUG CuNNECTOR. 
10,173. May 3rd. 


ELECTRIC BLOCK SiGXAL Systeme. T. Silvene. 10,276. May 4th. 


SECONDARY OR STORAGE BATTERY PLATES. A. J. Bouit. (С. Potter, United 
States.) 10,370. May 5th. А 


ELgcTRIC BAT. H. I. W. Schwedler. 10,993. May 5th. 
ELECTRIC CABLES, A. Whalley and E. A. Bayles. 10,480. May 6th. 


CONTROLLING OR REGULATING MEANS FOR ELECTRICAL APPARATUS. A. J. Boult. 
(J. B. Entz, United States.) 10,646. May 9th. 


BEARIKOS FOR THE Motors OF ELECTRICALLY -PROPELLED VEHICLES. 
Kando. 10,647. May 9. . 


ELECTRIC Motor Systems. C. de Kando. 10,648. May 9th. 


RECEIVING APPARATUS FOR WIRELESS T&LEGRAPHY. L. Cerebotani and A. 8i- 
bermanu. 10,858. Мау llth. Я 


ELECTRICALLY STorPiNG Raitway TRAIXS. E. Lichtenfels. 10,906. May Iich. 
ELECTRICALLY-OPF RATED Hoisting WixNcH. A. J. Gustin. 11,111. May 18th. 
TELEPHONIC SELECTING SYSTEMS. W. D. Watkins. 11,274. May 16th. 
INCANDESCENT ELECTRIC Lamps. D. J. O'Brien. 11,489. 1007 18th. (Date 


claimed for patent under Patents Act, 1901, May 25th, 1 being date of 
application in United States.) 


ELECTRIC CURRENT Switcnes. J. Hall and A. Hackblock. 11,568. May 19th. 

A PORTABLE INSULATED SUPPORT FOR DovusLE WIRE ELECTRIC Lines. A. Collett. 
11,651. May 20th. (Date claimed for patent under Patents Act, 1901, 
August 4th, 1903, being date of application in France.) É | 

ELECTRIC IGNITERS FOR ExPLOsSION Motors. W. Sander. 11,848. May 24th. 

ELECTRIC Switches. F. Stevens. 11,857. May Mth. : 

ELECTRIC АНС Lamps. H.J. Daddan. (Firm trading as Allgemeine Beleuch- 
tungs und Heizindustrie Actien-gesellschaft, Germanz.) 11,862. May 24th. 


PREPAYMENT ELECTRICAL MEASUREMENT INSTRUMENTS. C. Conrad. (Date 
claimed for patent under Patents Act, 1901, June 24th, 1903, being date of 
application in О.З.) 12,087. May 27th. 


W.H. Warren and C. E. Hunter. 


C. de 


. AUTOMATICALLY MAINTAINING ACCUMULATOR CHARGING CURRENTS CONSTANT. 


Aktien-gesellschaft Brown, Boveri & Cie. (Date claimed for patent under 
Patents Act, 1901, June 26th, 1903, being date of application in Germany.) 
12,097. May 27th. 

AUTOMATICALLY PUTTING ÁLTERNATING COURRENT TRANSFORMERS INTO OR OCT 
oF CincviT.. J. A. E. Mariage. 12,268. May 30th. 


ELECTRIC Anc Lamps. J. А. Heany. 12,944. May 3156. 
ELECTRIC Авс Lamps. J. A. Heany. 12,345. Мау 31st. 


EI. CTI FIRE ALARM AND THE LIKE SIGNALLING APPARATUS. 
and W. G. Higgs. 12,439. June 186. 


SMALL MOTOR FOR ALTERNATING CURRENT. F. Reiss and R. Klemm. 19,449. 
June lst. 


MATERIAL AND COMPOSITI & TO BE USED FOR DAMP Сосввев IN BUILDING, POR 
COVERING Roora, THE SURFACES OF BRIDGER, ViaADUCTS, ARCHES, SEWERS, 
AND THE LIKE FOR PREVENTING THE Accks8 OF Damp то Inox 
GIRDERS AND THE LIKE Fon THE INSULATION OF ELECTRICAtL, CONDUCTORS, 
AND FOR OTHER PURPOSES OF LIKE KIND. W. L. Watson. 12,513. 
June ?nd. 

PRODUCTION OF CHEMICAL REACTIONS IN GARES AND VAPOURS BY ELECTRIC Dis- 
CHARGES. Count A. de Montlaur. 12,541. (Date claimed for patent under 
Patents Act, 1901, June 3rd, 1903, being date of application in France.) 
June 2nd. | 

SIMULTANEOUS TRANSMISSION OF TELEPHONIC AND TELEGRAPHIC CURRENTS OVEB 
THE SAME LINE. C. Turchi. 12,691. June 4th. 

Proctss FOR THE PRODUCTION OF ELECTRICAL RESISTANCE BODIES FROM AMOK 
PHOUS ов CRYSTALLINE CARBIDE OF SILICON OR BORON, OR OF SILICON OR 
OTHER LIKE SUITABLE MATERIALS. W.P. Thompson. (Chemisch Elektrische 
Fabrik Prometheus '' G.m.b.H., Germany.) 12,707. June 4th. 

ELECTRIC RAILWAYS, AND MoroR VEHICLES THEREFOR. R. C. Sayer. 
June 6th. 

CoIN-FREED APPARATUS FOR BUPPLYING A CURRENT OF ELECTRICITY TO PERSONS 
USING IT, AFTER THE INSKBTION OF А PREDETERMINED COIN, AND FOR INDICAT- 
ING THE STRENGTH OF THE CURRENT SUPPLIED. J. Carter and 8. Н. Leheup. 
12,755. June th. 

TELEPHONES. J. J. Nye and M. Peck. 12,977. June 8th. 

TELEPHONE EXCHANGE SYSTEMs. W. Aitken. 13,216. June lith. 

BRAKE AND MEANS FOR SUSPENSION FOR OVERHEAD ELROTRICALLY-DRIVEN Loco. 
MOTIVES, W. Fairweather. (The Brown Hoisting Machinery Co., United 
States.) 13,127. June 14И. 

ELECTRICAL Loc: Motive. W. Fairweather. (The Brown Hoisting Machiners 
Co., United States.) 13,428. June 14th. 

OVERHEAD TRAVELLE: 8 USED FOR HortRTING AND CONVEYING Purposes. W. Fair 
weather. (The Brown Hoisting Machinery Co., United States.) 13,430. 
June 14th. ы 

CLEANING OUT ACCUMULATOR BATTERIES. H. Hicking. 13,483. June Hth. 

Aw ELECTRIC BLock Siena, SYSTEM. L.C. Werner. 19,463. June 14th. 

ELECTRIC SwirCHES. W. M. Scott. (Date claimed for patent under Patent. 
Act, 1901, July 31st, 1903, being date of application in U.S.) 13.40». 
June lth. i 

EwNvrELorES FoR Vapour ELECTRIC Conpucross. E. Weintranb. Date claimed 


for patent under Patents Act, 1901, June 15th, 1908, being date of application 
in U.S.) 13,567. June 15th. 


F. Hubber 


12,723. 


—— 
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Vor. LVI. All Rights 
Reserved, 
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LONDON: ,PUBLISHIN G OFFICE, « LUDGATE „MILL, E. 307 SUBSCRIPTION per annum, Postage inclusive, 
— Great Britain, 198. fo all other Countries, 80s.—Nxzw Tonk: D. 29, Murray Street, — Warren Street, Panis: Madame 
Veuve J, BoyvRAU, Librairie Etrangére, 22, Rue = la Banque, BERLIN: х ASHER я 4 0, Oo., 18, Unter den Linden 


ABO Cede. Telephone No. 933 Holborn. 


Registered at G.P.O, as а 
Newspaper, 


————_ 


Telegraphic Address: “Ageckay, London." 


JOHNSON & PHILLIPS, 


Old Ohariton, Kent, and 


R H O D ES ALTERNATING CURRENT) 


ELECTRICAL MFG. CO., Ltd., 
Head Office & Works: City Electrical Works, Bradford. 


JOHNSON & PHILLIPS, 


14, Union Oourt, E.O., 


Branches : Tele egrams 
London. '" RHOD all jm 
Telegraph, Eleotriea! & General Каке ша Tyne, cQ | Engineers, and Cable Makers. 
— MOTORS. | 


THE RANKINE PATENT FEED 
WATER FILTER CO., Ltd., 
14, Water Street, 


LANCASHIRE DYNAMO AND 
MOTOR CO., Ltd. 


LONSDALES, Blackburn, 
BOILER COVERERS,. 
Will send а sample cask (5 cwts., 25/-, carriage paid) of their 


PATENT PLASTIC CORK COVERING. 


Liverpool. Trafford: Pari. mn Telegrams : ' Plastic, Blackburn." Telephone No. 636. 
Lond d 2 LONDON AGENT: 
ondon Office: Thos, В, TE Ib I. pd с, | Bee Advertisement this week, р, 22. F. D. TAYLOR & CO., 50, Cannon Street, Londen, Е.С. 


C. PASS & SON, Ltd., 
Bedminster Smelting Works, Bristol, 
Sellers of ANTIMONIAL LEAD of all Grades. 
Buyers of LEAD ASHES and LEAD RESIDUES 
from ACCUMULATORS. 
Telegrams: Pass, Bristol.“ Telephone 475 


BROOK’S 


= RUSE BOAES ЗҮ 


m 


SINGLE - PHASE MOTORS. | ть. 
| REASON MANUFACTURING C0., Ltd. 
Threadneedle St., Huddersfield. BRIGHTON., 


WESTERN ELECTRIC ÇO., 


171, Queen Victoria St., B.C., 
and North Woolwich, В. 


See Advertisement p, 14. 


CHURTON 


A.C. & D.C. GENERATORS & 


MOTORS. 


T. HARDING CHURTON & CO., 
Atlas Works, LEEDS. 


THE PUREST and BEST 


GILBERT CONNOLLY BROS., Ltd., | ror scout y (o 
ARC for Batteries is St. Louis, 


WIRES AND CABLES. 


Specially 
аля 5а 4 


LAMPS Бре Made Ьу 
, and ‘Tested. 7. . BERK & Co., Ltd., 
* See Advertisement last week, р, В, LONDON, Е.С. 
— IDE WORKS-— Stratford and Swansea. 


THE 
INTERNATIONAL 
ELECTRICAL 


ENGINEERING Co., 


Clun House, Surrey Street, LONDON, W.. 


| Speciality: 3-PHASE & MINING PLANTS. 


Speciall 
prepared jor 
Storage Batieries. 


H. N. MORRIS & C0.. 
anchester, 8. 


CECIL HODGES 


AND Co., 
SWITCHBOARD & INSTRUMENT MAKERS, 
Balfour House, Finsbury Pavement, LONDON, E.C. 


STATION SWITCHBOARDS. 


J. G. WHITE & COMPANY, Ltd., 
Electrical, Mechanical & Civil Engineers 
BENERAL CONTRACTORS, 


22a, College Hill, Cannon St., London, B.C. 
Tel.: Whitterick, London. "Pelp.: 6044 & 6045 Bank, 


NEW GUTTA-PERCHA CO., Ltd. 


Dashwood House, 
New Broad Street, B.C. 


RALPH NEAL, 


Maker c* Presses, Press Tools & Punches of every 
description for Electrical & Mechanical Engineers, 
Blanks, Washers, Press Piercings, Die Stampings in 
Steel, Brass, or any Material, for the Trade, 
LABELS & NAME PLATES A SPECIALITY. 


49 & 50, PERCIVAL STREET, LONDON, Е.С. 
Telephone—4948 Central, 


үт. ase” RS: 187 7 N. C. 8. 
sg A кек? е: Ot a- MIRRLEES WATSON | AMMETERS & VOLTMETERS °°: . y 
85 сї ga ч gst™™ соз Ltd., Bee Advertisement this week, p. 13. Т r 208 
ELEM ope pane wen NALDER BROS. & THOMPSON, 1% 


CONDENSING PLANT. 
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GLOVER'S CABLE LAYING CONTRACT IN 
JOHANNESBURG, MAY, 1905 
TRAFFORD PARK, MANCHESTER, 


WESTMINSTER. 


Telegrams: KORTING, LONDON. Telephone No. 48, VICTORIA. 


L 53, Victoria Street, 
* 


KORTING BROS., 
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Specially Refined High-Flash 


CYLINDER OIL 


For High Pressures and Superheated Steam. | | 


CYLINDER OIL for Low Pressures. 


CRANK CHAMBER 0118 


For Splash System, and 
For Forced Lubrication. 
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For High-8 Bearings. 
Light and Heavy Qualities. | 


GAS & OIL ENGINE OIL 


NN "ч Tas tal Sc ; 

NS I Ыг TNAM РТ ДИНИ For Every Make of Engine. 

Uf fA IAM PLINIMEPLINEMEPILIMD 
Our Oils are adopted and recommended by the principal makers of high-speed engines for electric light and power 
plants. They are specially refined for the various purposes, and falfil the requirements of Electrical Engineers 


in rogers to suitable specific gravities, flash point, &o. On receiving particulars of type of engine, dynamo, &.. 
we shall always be pleased to quote specially for Oils satisfactory for the purpose. 


GENERAL STORES and SUPPLIES for 
ENGINEERS and ELECTRIC INSTALLATIONS. 


WRITE FOR CATALOGUE. 


w. EX. WILLCox S CO., — 


23, за & 36, Southwark Street, LONDON. | *Phone—737 а 140 Hop. 


DID OUR SALES 
WHY? сы 50 
BECAUSE we cave sarisraction 


NEW DESIGNS. SUN FAN C0., Ld., BRADFORD. 


GOOD and CHEAP. Contractors to War Office. On Admiralty List. 
Ask for New Liste. X T.A. FAN. T.N. 1587. 


BLACKMAN 


ELECTRIC 
OR BELT-DRIVEN 


TONS 
VENTILATING. 


Over 65,000 in Use. 


JAMES KEITH & BLACKMAN Co., Ltd., 


27, Farringdon Avenue, LONDON, Е.С. 


THE “GROVER SPRING 


HBLHUCTRICAL REVINW . 
3B AND OASES.—Subscribers and others oan have their half 
пире bound handsomely in Black Cloth at the rate of 4s. 
volume. в for binding are also supplied at 2s. 6d. each.—4, Ludgate 


OUR HIGH-VOLTAGE LAMPS 


Satisfy al) Requirements. 
1 


A A 


Write for Prices te 


GABRIEL 


un». 
15, Victoria St., 


——- 


— (—— U— 


london, 8. W. 
WASHER” NUT LOCK. 
Invaluable wherever a nut is liable to 
vibration. Made in all sizes, from 8-16 in. Teleg.— 
upwards. U @abionage.” 
Over 90,000,000 ш use. Teleph.— 
WRITB FOR PRICES. 5998, West, 
GROVER & CO., Ld., Mart Rd., London, N. | | 
a A 


OTHER LIGHT WEIGHTS. 


. a ESPES КО АМ o PROVED WINCH FOR ARC LAMPS 
— —— — —— 


„ MN SELF So € 
v NES NO ВИ GEARWHEELS “Ki 
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DELLISS & MORCOM, LIMITED, 


sMo wa BIRMINGHAM, ENGLAND. кеси 


London Office: 8, VICTORIA ST., S.W. 


ENGINES, 22е 
CONDENSING ELECTRIC LIGHTING, 
PLANTS JR 


MILL DRIVING. 
ADVANTAGES : 


Self-Lubricatlon. 
Simplicity 
Good Governing. 
Durability. 
Reliability. 
Minimum Malntenanos. 
Compactness. ws NRE - та 
Maintained Effiolency. - ^ RN ЛЕТ 
Strength. E BeBe. | 
Experience EN do РЕ ИЫ 
Low Cost. | — — з үте — | 
Quiet Running, == i 5 CES 3 aur e ac pce ain. мы a eoe 
Lowest Steam аре 1 жн ra =. uo P NM LM RU 
Consumption. L ашыр: \ . a a — 


* 


Am 
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1800 Kw. Triple-Expansion Engine and Generator as supplied to Leeds and Hackney, and in hand for Birmingham, Dublin, &c. 


2600 ENGINES supplied or building, representing 470,000 HORSE-POWER, 
in sizes ranging from 5 to 2500 B.H.P. of Compound and Triple-Expansion Types. 


UPWARDS OF 200 CENTRAL STATIONS AND POWER INSTALLATIONS SUPPLIED. 
Quick Delivery of Standard Sizes. 


oeo—o—ooooooowow 


Dich, Kerr б Co., Ltd. 


xc 
— 2 , uS. — 
| Balancer Booster Set. Metropolitan Electric Supply Co., Ltd. 
HEAD OFFICE; . WORKS: 
Abchurch Yard, Preston, Lancs. 


Cannon Street, London, B.C, Kilmarnock, №8, 


J 1! 
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FREDERICK SMITH AND COMPANY, 


WIRE MANUFACTURERS, LIMITED, 
Contractors to British and Foreign Governmonts and Rallway Companios. 


Telegraphic Addresses :—'* ANACONDA, MANCHESTER”; “SMITH, HALIFAX.” 


Му COPPER WIRE 


. 100 Per Cent. Conductivity. All Sizes to ‘OO1. 


| is Hard Drawn H.C. Copper Line Wire; Special Tinned Wire. 


TRADE MARK 


COPPER TROLLEY WIRE, 


Specially Prepared and Tested; Half-Mile and Mile Lengths. 


SILICIUM BRONZE WIRE 


(** Cog Wheel Brand’) 


C QUALITY, for Telephone Lines, &e. 


Telegraph Line Wire to all Specifications ; Galvanised Patent Steel Wire: 
Stay Wire and Guard Wire for Trolley Lines; Galvanised Steel Strand. 


COPPER и E ы MANCHESTER. | — de works, HALIFAX. 


Telegrams: “ELECTRIC, LONDON.” TELEPHONE No. 106 BANK. 


THE LONDON ELECTRIC WIRE b Ln. 


Offices and Warehouse: PLAYHOUSE YARD, GOLDEN LANE, LONDON, Е.С. 
Works: LEYTON, E. 


| MANUFACTURERS OF 
CABLES OF LIGHT, MEDIUM AND HIGH 
| INSU LATION for Electrie Lighting; Electric маш: Telegraphs and 


Telephones. 


S і L K C OV E R E. D WI R ES; Copper, Platinoid, Eureka, &c., for 


Electrical Instruments, Electric Bells, &c. 


COTTON COVERED WIRES, STRIPS& CABLES 


for Dynamos. 


F LEXI B LE CO R DS of all descriptions for Incandescent Lamps, &c. 
D YNAM O B R US Н ES: » "Ordinary type," **Sparkless," and Self- 


Lubricating." 


P LATINOID, EUREKA du. RESISTANCE WIRES. 
FUSIBLE WIRES FOR CUT-OUTS. 


Jointing Materials; Yarnishes and Sundry Appliances. 
Contractors to B.M, Government and tbe leading Electric Light and Telephone Companies, Prise Liste en Apptioation, 
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Nor 
CABLE MAKERS | 
ONLY - 


MANUFACTURERS | 


Hard or Soft-drawn High Conductivity Copper Wires | | 
or Strips, to any Gauge or Section, Telegraph 
and Telephone Line Wire, Flexible Strands, 
Lightning Conductors, Commercial Copper. 


WE SHALL BE GLAD TO RECEIVE YOUR ENOUIRIES. 


BRITISH INSULATED 
HELSBY : 


Y CABLES, Lr» 


Works: PRESCOT, HELSBY and LIVERPOOL. 


june 30, 1908.) 


and to take same back 
proved to be more 
superior. 


~ Е МАГЕ, ve 
SNEQUALLED 


THE VULCAN BOILER а GENERAL 


INSURANCE CO., LTD. 
Chief Offices: 67, King St., Manchester. 


(EST. 1860.) _ SUBSCRIBEB CAPITAL, £376,000. 
6 and Ins tion of Boflers, Economisers, Kiers, 
— Др А оп nes, Dynamos, Motors and other 
Machinery, L Hoists, and Gas Producing Plants. 


Reoperation of plans and specifications for, and айра ноп 
during constraction of Boilers, Kagines, and Electrical Plant. 


Examination of new and second-hand Plant prior to purchase 
er delivery. 


UJ wards ef 50,000 BOILERS and ENGINES under supervision. 


Workmen's Compensation, Employers’ Liability, Persenal Accident, Third 
Party, Fidelity Guarantee, Burglary and ether Ineurances arranged. 


4. F. L. OROSLAND, M. last. C. L., M. I. Me. H., M. I. . E., Chief Engineer. 
JAMES М. DALE, Seeretary 


Applications for Agencies Invited. 


е] 
7 


| FRED BRAB 
! WORKS 
352 10364 EU STON 


ufi 1 
WT mil | Iii | 
Н tl ! 


WROUGHT-IRON PLATE WORK OF ALMOST EVERY DESCRIPTION, 


GALVANIZED OR UNGALVANIZED, UNDERTAKEN IN CONNECTION 
WITH ELECTRICAL WORK. 


THE ELECTRICAL REVIEW. 


WE CHALLENGE THE 
J. RHODES & SONS, Ltd., 


offer to send their Standard Open Gap PRESSES or SHEARS on approval against 
any other make im the world, 


ARMATURE DISC PRESSES. 
CIRCLE CUTTERS. 
TINSMITHS' TOOLS, ёо. 


400-page Catalogue Free. 


Birmingham Showrooms: 
Londen Office: 37. Walbrook, E.C. 


m] 11 


WORLDIIT 


GROVE IRON WORKS 
WAKEFIELD, ENGLAND, 


of cost if not 


modern and 


17, Albert St. 


MCDDUGALL’S PATENT 
GREASE EXTRACTOR 


FROM EXHAUST STEAM. 
Fer Condensing or Noa-Condonslag Steam Engines. 
THE BEST METHOD OF PREVENTING GREASE, &c., 
PASSING INTO THE BOILERS. 


HAND OR AUTOMATIC DRAIN WITH 
COMBINED COLLECTING CHAMBER. 


MCDDUGALL'S NEW 
. PATENT STEAM TRAPS 


THE VERY LATEST. 
New Design for High Pressures and Juperheated stoam, 


Send for Partioul л?т» 


SOLB MAKERS: 


IW. В. HAIGH & CO., Ltd., 


Plane Street, OLDHAM. 
London :—T. SUGBER, Lid., 180, Fleet Si., Londen, E.C. 


^. E 
P as 
Е si "m" - 
(МЕ, > * А. „ 
| е2 ot MEE | 
` T LJ " га p 
' ot D > 
Ф ` | 3 >; 
А B i 
"m » — = ' в * СА 
_ ~ К 
г «ттт. Е | 
* е A à 4 > | 
РЕ qe. | 
62.1 E FE А rs 
"mx . p H M» 
Е ег. чу $ " +. 
- Е * 
а, 
бе — Í oag А 
» А 
еа РЧ 
B, ` м - ++, 
2 > uc ‘ 8 
р 
a - 
d - ^ uA A 2 
- E " 
2 А . 
M 


** ARQON, 


Telegrame : nenen Ad.“ 


* TANGYE 


TOOL Амр ELECTRIC Co., Ltd., 


— Bir- vingham. 
YNAMOS, MOTORS, 


Machine Tools. 
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This is not a Westen instrument. 


It is one of the Types in our New 


Series of 


MOVING COIL 
INSTRUMENTS. 


Made in Various Patterns from 


£3 7s. Gd. list. 
ADVANTAGES CLAIMED: 


Low P.ices combined with 
High-Class Workmanship. 


ELECTRICAL and MECHANICAL 
INTERCHANGEABILITY. 


WRITE FOR PARTIOULARS: - 


AMMETERS & VOLTMETERS 


FOR CONTINUOUS CURRENT. 
Moving Coll Principle. 


SECTOR TYPE, 
HORIZONTAL EDGEWISE TYPE, 
ROUND TYPE, WITH OR WITHOUT 

ILLUMINATED SCALE. 


(AMPERES 


dumm 
0 (үй IIIIIIII DL 


ERNEST F. MOY, Ltd., 


GREENLAND PLACE, 
OAMDEN TOWN, LONDON N.W. 


| Telegraphic Address: MOVEDOR, LONDON. Telephone : 1978 King's Cross. 


We Undertake to Check any of these Instruments for Three Years FREE OF CHARGE, provided the Customer 
| Pays Carriage Both Ways. 


ELLIOTT BROTHERS, ^" S. 


3 Sizes of Round Pattern, 
5}, 64 and 33 inch Scale: 


3 Sizes cf Edgewise, 
' 62, 72, and 13 inch scales. 


2 Sizes of illuminated Dial, 
12 and 16 inch scales. 


TWO FORMS OF PORTABLES. 


d 


Combined Ammeters & Voltmeters. 


ADVANTAGES CLAIMED: 


o Printed Scales. 
individual Calibration. 
Absolutely Dead Beat. 


Shielded. Zero Adjustment. 


DELIVERY from STOCK. 


Pd 


USH-HOLDER. 


LIGHT 


Steel Frame. 


- POWERFUL 
| . Brine 
PERFEOT 


Contaot. 
Simple, Strong 


SEND US YOUR ENQUIRIES. 


—— — AEFÜ—ů— — — 


D. SAN TONI & CO., Ltd., 


28, Ely Place, Holborn Circus, LONDON, E. C. 
. ELECTRICAL and MECHANICAL SPECIALITIES. 
Telegrams: “ SANTOCHIMO, Lonpox.” А В С Соде. Telephone: 4774 CENTRAL 


eed untae 


ELECTRIC WIRING * 
STEEL TUBES. 


Best and Safest System known. 
Specially designed for security | 
and ease in erecting. 


J 


NS 


TW 


і. 


— Ё 
4,6, 8, NEWTON ST., 
„ HOLBORN, W.C. < 


My | wo adi 
4 1. | * - 6 К ; | (> 
P ATENT ДҮҮ ЖУТА ats $ j с^ | \ 


nmm 
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THE 
MOST COMPLICATED 
INSULATORS, 


with or without metal parts, 
are Produced with 


Roburine 


The Best Material for 
Electrical Work. 


ILLUSTRATED LIST POST FREE. 
THB... 


ROBURINE COMPANY 


15, Victorla Street, 
LONDON, S.W. 


—— n el жыйы! — 
. 


CEILI ITT 


aum SESSA SSSR 


2. 


E а Kew i *1 


TYPE “C.” CONTROLLER. 


Resistances formed oí cast-iron grids, all contained in case. Handie can be 
of either the pull and push type (as shown) or the coffee mill type. 


Contacts join direct to resistances without intermediate connection. 
Magnetio Blow-out fitted. Controller can be completely enclosed if desired. 


Electric Controller & Supply b0., 


47, VICTORIA STREET, LONDON, S.W. 
(AND CLEVELAND, OHIO, U.S.A.) 


M 


raphio Address:— 
ERICSSON, LONDON.” 


28, Hatton Garden, LONDON, E.C. 


Telegrams: “ ANNEALABLE, London." 
Telephone 991 Holborn 


British L. M. Ericsson Manufacturing Co 


тест 


Telephone: — \ — 


1840 HOLBORN, ^ Л BYRON HOUSE, 82to 85, Fleet St., Е.С. 


Works: Beeston, near Nottingham. 


Makers of TELEPHONE and TELEGRAPH APPARATUS, : 
FIRE ALARMS & TESTING INSTRUMENTS, &c. 


SPECIALITY :— 


TELEPHONE INSTRUMENTS Ir 


ВАВА АЗЕ РДА O naTTPnuw AINALA 
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GENUINE 


STEWART ARCLAMPS, 


CAN ВЕ HAD ONLY FROM 
J DEFRIES & SONS LTD... 146 &147. HOUNDSDITCH LONDON EC 


Their Agents and Customers. 


Series, Single- Burning, and High Eoonomy Lamps desoribed In List A 40. 


Ebonitc. ГТ cnr Tram ( GASING ANO CAPPING TO GL EAR, 


ormer ly HARBURG INDIA-RUBBER С. CO. 15,000 . OM. at = per 1000 ft. 
Large Stock kept а Londen Wareh : F. WINTER, 8, Redorose $t., Е.С. 16,000 . da Iw 2 47% 


Sheets, Rods, Tubes, 8,000 ... 24” at 58 / 


Accumulator Boxes, EX. : 
àc. 7 : 
_ Telegram @ 


Instantly, London " 


5,000 .. CEU M ко: 
1,500... 84” at 85/- 


,? 
Príces in Nott ‘ham for 1000 ft. of a size 


G. Н. PEARSON & CO., "irons" 
RAMSDEN. CAMM & CO., Lr». 


BRIGHOUSE YORKSHIRE. 


Iron, Steel and Copper Wire Drawers. 


TELEGRAPH, TELEPHONE AND CABLE WIRE. 
Contractors te Н.М. Pestmacter-Genoral, the indian and Celealal Governments, and Leading Rellway Companies. 
SPECIALITIES :—FINE SIZES of H.C. COPPER, GERMAN SILVER, &c, WIRES. 


THE “SHADOLESS* 


Now Improvod Candio Fitting. 
- LAMPS Au PAnrs RENEWABLE 


“Made In any Length. 


White or Wellow Opal Tubes 
Correot imitation of a Candle. BEECROFT- $ 2 WIGHTMAN, LTO., 
5 sing Makers 
HARRIS STRE 
Lamps stocked In all Voltages. ALSO AT HULL, LIV BET BRADFO! 48GO 9 


Write for Samples and Particulars to 


D. Н. BONNELLA ғ SON, its. 


Maeufasturing Electricians 
58 а 60. MORTIMER ST., LONDON, W. 


PARTRIDGE CARBON 


Self-Lubricating o. ve. K 2-26 Hard 


THE MSS. FLECTAIC STORAGE 0), 1 


SOLE PATENTHES AND MANUFACTURERS ОР 


NEW SOLID ACCUMULATOR 


The IDEAL Cell for Central Statisns, Tramway жой and Ordinary Lighting installations. 
CHEAP. — INDESTRUCTIBLE. — EFFICIENT. 


HORTON KIRBY. KENT 


Telephone No. 79 Dartford. Telegraphic Addr к South Darenth.” | 


Manufactured by the 
ELECTRICAL POWER STORAGE € Pus 
to H.M. the KIT. 


CASING AND GAPPING. 
VULCANITE 


BEST AMERICAN WHITEWOOD. 
FROM STOCK. 


14 12 1% 2 2} 25 23 .9 in. 
77/9 34/6 36/- 41/6 49/6 55/- 73/6 78/- per 1000 feet. 

RODS, SHEETS & TUBES 
in all Sizes per return, 


Quantities under 1000 feet 5 X, extra. 


PROMPT 


CARSON, EVANS & co., 


No.3 Fenchurch Buildings, 
London. E.O. 


Delivery. 


THE 


ELECTRICAL TRADES SUPPLY, Lu., 


Gt. Charles St., BIRMINGHAM. 


Telegrams: '* Motors, BIRMINGHAM,” Telephone No. 1601. 


АЕ ЕЕЕ 


"7 |= per Dozen Low Voltago. 


The “DIAMOND H. ч Switch. : D/ - per Dozen High Voltage. 


Write for Liberal Trade Terms Ф Samples. 


CONSOL ELECTRIC LAMPS 


17, Victoria Street, LONDON, 8.W. 


CHAS. J. W. BARWELL, 


Norton Street, Flockley, отпала: 


"S METAL BRASS TUBE 


This Solid Drawn Tube is the very best for rapid turning and screwing in 
automatic machines and particularly suitable for Electric and other Fittings. 


Lock Push Switch. Manufacturer of Solid Drawn end Brazed Brass and Copper Tubes af every 
description. Specialities attonded (о. 


Ay 
r 


LONDON OFFICE: 


25, VICTORIA ST., S.W. 
WILLIAM CRICHTON, 


European Manager. 


The Part Manufacturing Company, 
: Wartford, Conn., 8.3.3. 
ene и um oe 


MARSH, SON & Co., 


MANUFAOTURERS. LTD, 
ELECTRICAL ACCESSORIES and ELECTRICAL FITTINGS for EXPORT. 
15, GERRARD ST., SOHO, LONDON, W., ENG. 


Branches at MANOHESTER and BIRMINGHAM. 


SEND FOR ILLUSTRATED CATALOGUE. 


MERCURY CONTACT : Switch on and off at fixed or variable hours; Running 
a full weex on one winding. 


' We make between 20 and 80 distinct Types of Time Switches for all purposes’ 
with Mercury and Metallic Contact, suitable for all amperages and voltages. 


AUTOMATIC TIME SWITCH © INQUE eT b 
for all purposes and for all voltages. Special Designs and Quotations supplied if required. 


JAEGER BROS, 


7, VICTORIA STREET, WESTMINSTER, S.W. 


We ARE Manufacturers of ALL ELECTRICAL ACCESSORI as 
1% тае Lampholders, Keyholders, 
Tumblers, Main Switches, Cut-Outs. 
Wali-Plugs, Ceiling Roses, Fuses, 


DISTRIBUTING FUSEBOARD 


€ own Patent), єс», do. 


Wholesale and Expert oaly. Please ask fer Catalogue. 
SPBCIAL PRICES FOR) QUANTITY. 


S-amp. Tumbler Switch.—Porcelain interior, High Insulation. 
FFC 


"ru, 
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THESE PATENT 


Li 


. LIQUID | 
CONTROLLERS 
WORK | 


SUCCESSFULLY 


42 


for One Motor. 


1111 il 
THAT 
MUI 


— — ae 


! 
AL 
ntfi 


=~ 


on-Reversing Liquid 
Motor Starter. 


DORMAN — 
& SMITH 


Ordsal Electrical Works, Salford. 


* 


London Office: 94, CHARING CROSS ROAD, W. C. 
Australian Agency : 56, Margaret Street, Sydney. 


N 


Reversing Liquid | 
Controller for Three · 
Motors for Cranes. 


AY е 


"- ——— 
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NALDER BROS. & THOMPSON, 


(Managing Director:—F. H. NALDER). 


Telegrams : “ OccLUDE, Lonpon.” Telephone Nos. : 124 and 161 Bank. 
— 0e 


IN. C. 


MOVING 001 INSTRUMENTS 


REDUCED PRICES. 


Bright Enamelled Iron Case with 
Nickelled Fronts 


(E ТҮРЕ). 


(Best Quality. Our Own Make Throughout.) 


5" Dial tom £2 10 Ous. 6 Dial trom £2 16 Oust, — 8' Dial trom £3 1 is 


LIST OF PRICES. 
AMMETERS. | ^ VOLTMETERS. 


Overall Diameter 73-in. Standart Е | 2 | Overall Diamster 94 -1п. | loverali Diameter Ti-m. Standard. |.. Overall Clameter 95-In 
Є INCH DIAL. Ranges. 8 8.8 S INCH DIAL. Є INCH DIAL. | Ranges. 3 5 RE в INCH ONAL. 
Length of scale, 5-in. Any ЕЕ T Length of scale, 64-in. , Length of scale, in. ‘an om 8 Š z | Length of scale, 63-in. 
Ss 000 0— Ваве ар ZA: BO c A —| [- ; 2 ан 8 28 ä 
Code Word. | Price. | to | | Price. | Code Word. Code Word. a. | price. to | Price. | Code Word. 
| | £ s. d. Amperes | oe О. ОСТУ, =т= ee — J ⁵⁵— 88 зз эзен, 

Idearum `..`216 0 1)* 60 -02'3 1 0 И Ea a. | Volts. ~ ЕТ | 

Ideational 2 16 О 5 50 1 3 10 | Ignite Iceblink . 2 18 0 U— 3 30 1 3 30 Icetongs 
Tdesform... 218 0 || 50 2 3 1 0 Ignitable Iceboat ..|2 180 - 10. 50, :2 3 3 0 Icewater 
Ideatrix = 216 U 15] 75 2 3. 1 U Ignobility Iceanchor 2 180 O— 60 60 1 8 20 Ichnenmon 
Idealogy . 2 16 0 20! 4) 5 3 1 О Ignominy loebergs .. 2 18 w U— оу 1 3 BO; lchthns 
Tdengranhy 31а 0 30| 39! 1 3 1 0; Ignorement| |Tcebolt . 3 16 0-100 50 2 3 66! Ichthnlin 
Iden! i 2109 6 40 [ 40 1 3 4 6 Ignorance | | Icehall . 3 t6  n—180 60 2 3 нн Ichthvodes 
Identified... 219 6 80 50 13 4 6 | Ignoramus; lceoound..| 3 1 6 die 60 1 ә об lchtnyocol 
Ndeslity .. 219 6 60; в 1,3 4 6 Ignorantly Icebrook .. 3 16 80—120 | 10 Ier 3 667 ichthyosis 
idewist ... 219 6 80 | bu 1 3 4 6 Ignoring — Teabnilt ..|3 16, 90—180 40 1 Я 46 Icicle 
ldeogram ... 8 0 © ' -1090| 50, 2 3 5 6 Ignored aAeegoreuu 8 16 -i ^U 2 8 60 lchnulogy 
Tdengraphy: 3 O A| 120] ‘61 2 з 5 4 lenarment | | icechiset ... 3 16 80-180 40 2 3 66 lohthys 
Ideologist 3 1 О 1800 ‚5 4 3 6 0 Ignosoible Tcedam . 3 16 O—260 50 5 Я BiR Ieonata 
Ideomotion 3 4 O 200 40 Б 3 9 0 Tlicine lcedrops ... d 1 6 (90—e00 60 2 % 3 оо lcunmus 
Idiooraev .. R 5 п 2650 5n 5 3 10 0 Tllapso Icefender... 3 16 160—240 40 2 3 66  Icónize 
idiDcratic.. | 3 5 о 3UU 30 lu 3 10 o lunpsable Icefern ... 3 16 10—260 40 2 3 ^86 conoclagm 
Idiopathy . 3 10 0 400 40 10 315 О Tllaqueate Ice fſoe . 3 40 0-300 бб 5 3 но les sander 
Tdivne . 3 12 ^ 600 AN 10 317 6 [llatively Icefield .. 3 40 153—300: 30 5 3 90 ' Iconolatry 
Idieness — 3 15 6 600 бо 10 4 з 6 Iübood | [| !cefeot ... 3 40 200-300 50 2 3 00 Icoenndrin 
Idlewheel... 4 1 о. 700 70 | 10 4 6 0 Nlbred ‘Jeehvuks MR 4 4U Ё у-шу 4U 10 f 3 EV u lcteroii 
Idling ы ы 800 89 10 4 R а [licontent ]ceglazed..: 3 40 200—400 40 | 5 3 9€ Icterical 
Idolatury .. 41n 6.1000 50 20 516  ]ilegalise- Teemaster R 86 500 50 10 3]13^ Tevnesrted 
Idolfres .. 5 2 6 1200 во 20 5 7 6 Illegibly lecisiaud ... 3 86 8U00—ovu 40 5 3 13 6 Ictices 
Idolieed . 5 17 6 1500 75 20 R 2 R| IN vinble Iceplough 3 10 6 @—800 60 10 3 15 6 Ideation 
Idolehell ... 6 7 C 2000 40 бо 612 Ө lIühumour Tceplant an 3 10 6 300—600 Й 30 0 3 15 4 . Idealistic | 
Idyllic |... 8 9 6 | 3000 30 100 814 dd , Milicitly Icequ»ke .. 3 10 6 460—600 30, 5 -3 15 6 Identity 
Tanigenons 9 18 0 4000 40 100 10 3 О! Illighten Icesafe M 3 18 0 | 0.100 76 | 10˙ 4 80 , Idealogne 


Юю 
e 


о  llhteracy | 


| 


мые 18 0 ‚ 6000 | ud 100 


* Internal shunts supplied with these sizes. ' 


The 5' Dial Instruments are supplied at 6/- less than the 6" Instrument listéd above. 


34, Queen Street, London, E.C. 
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SWITCHBOARDS. 
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— MAXIM WORKS, — 


TELEPHONES: 781 & 744, WESTMINSTER. 


Manufacturers of the Celebrated 


STANDARD ACCUMULATOR TYPE, 
Write for Price Lists, 


THE ELECTRICAL TRADES SUPPLY, LTD., 
Britannia Werks, BIRMINGHA м. 


WESTERN ELECTRIC Co. 


Se 9 


SEWING MACHINE MOTORS. 


110, 220 and 500 Volts, Direct and. Alternating Currents. 


Efeotrical Accessorios of a!l Desor "plions. 


No Belting, | | pm | Instantaneous 
Perfect Speed eee Stopping 
Control, and Starting, 
Noiseless Easy 
Operation. Adjustment. 
Works: 


City Oftice: 


Queen Victoria St., 


Telep. Nos.—418 Bank; 2889 TM 
Telegrams—'' RELAY, LoNDoN," 


NORTH 
WOOLWICH. 


Telephone No,—549 East. 


АЫ 
NG 1 


Prices and Particulars on Application. 


MAXIM raent ARG LAMPS 


Have been adopted for use on the DISTRICT RAILWAY 
and the TUBE RAILWAYS now being constructed by 
the Underground E'ectric Rallways Co., Ltd. 


sir HIRAM MAXIM 


Electrical & Engineering Co., Ltd., 


Gillingham te, Wioctoria, London, 8 W. 


MAXIM ARC & INCANDESCENT LAMPS 


a 


an 


=. 


— ee 
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WELLS’ ‘Lightning 


Limo & Color Washer. 
A Great Savingof Time, Labour 
and Money. No Outside Power | | 
Required. Saves its Costin a 
Few Days. Lime, Whiting. or À 
Cold Water Paints. Speed 10 to 
20 Square yds. per minute. 


able tank 


No. 6.—No tank . 147/- 
No. 4.—Capecity gal- тө 
No. ќа. О п wheels. : 


Disc Grinpina Machines 


FOR RAPIDLY GRINDING FLAT SURFACES OR SQUARE EDGES, 
NUTS, BEARINGS, COMMUTATOR BARS, BRUSH 
HOLDERS, BLEOTRICAL SWITCHES. 


win grind in 1 hour what takes 12 hours to do by hand with file 


7 
. ў 
ь “ й - + „ы a & 
* _ e". 
ео pio om 
* ga We —— "b np N — 


АЛТ SM 
— x ss 


WELLS? IMPROVED LIME WASH. 


Only requires addition of cold water. Leaves a 
718/ рег cwt. Carriage paid іп Bagian? an Wales. “п in 
lots of 8 owt. at a time 12/8 per сті.) 


WELLS’ =" FILTERS 


FITTED WITH PATENT 'SIGHT-FEED' SYPHONS. 
Over 19,000 Sold. 


Invaluable to Electric Light installations 
and all users of machinery. 


Small Money Savers, as Dirtied ОП 

which has hitherto been thrown 

away can be Filtered and used again 
and again. 

SUPPLIED TO THE PRINCIPAL ELECTRIC LIGHT 

STATIONS & WORKS IN THE UNITED KINGDOM. 


Mi) 


MI 


" NNI Tan | 


H 


MR 


PRIOES. 
No, I. —-For Small Users (no 
"yphonh 1T by v 385 
No, Z. — A Useful Size, 29" by 10" 60/- 
No, 8,—For "where a good . 1 
of j- requir 


- | VM A 10J- 
<= 22 No. 4.— Lari Filter 86" by 16”. . 110/- 
Machine, as illustrated, £20. == XT вт 57 20 ' 199/- 


No, 6. — Powerful Filter, tor olean- 


WRITE FOR LISTS AND PARTIOULARS, 


W. CANNING & CO., 


GREAT HAMPTON STREET 
BIRMINGHAM 


ing large шшш si 
oil, 54" by 80” . 330J- 


A C. WELLS & C0, % Tas London 
6ꝛ˙i . .... 


C ROC CON = Co. 


| | р LIMITED 


16 & 230 UPPER THAMES ST..LONDON.E.C. vy LIVERPOOL^CLASCOW. 


ire on "Dye loeel eon 


Filder Prece Lest 


Manuyfiuctsiind Eleclriuard 


FORCED * DRAUGHT 


FOR BOILERS OF ALL TYPES. 


INCREASED EFFICIENCY. SAVING IN COAL BILL. 


HORS FALL. DESTRUCTOR G. 


RICHARD &ZXREET, LEEDS. ro. 
Telegrams; “Destavoton, LEEDS," — — Codes: ABO (5th Edition) and Lieber's gtandarxe.— Те1ерһопо: 6 Central, 
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Sim plex 
Steel 
Conduit 
System 


for . . - 


Electric 
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Ironclad 
House 
Service 

Cut-Outs 


for 


25-ampere 
Circuits. 


THE ELECTRICAL REVIEW, 


— } 8 = ара T м 


Open July 3 - 14, 
See опг Exhibit 
No. 108, for 
latest improve- 
ments in Conduit 
Wiring Practice. - 


International 
| Electric Tram- 
ways.& Railways 
| Exhibition, 
Africultural Hall, 
Islington, N. 


These Ironclad Cut-outs are intended for 
House service connections. The hinged iron 
box is made. in two „distinct „parts, in the lower 
part of which. „a, special | porcelain is ‘mounted, 
carrying а special: form of clip terminal and set 
screws for connecting up the cables. The cover 
of the box can be entirely removed for 

| replacing the fuses, and it is provided with a 
glass window and two contact pieces for carry- 
ing the fuse wire. 


In connecting up these boxes it is ad- 
visable to use a lock-nut cx the Conduit at 
inlet and outlet. е 


Ghe Simplex Steel Conduit Co. Ltd. 


New. Offices and Works: 
GARRISON LANE, BIRMINGHAM. 


20, Éü cktensbury. 
London, E.C. 


and at 


6, Bull's Head Yard, Corporation. Street, Manchester, 
165a, West Gcorge Street, Glasgow. „ 


“я 
= 
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fe eO TX NT 


— — — — у» мы. 
Ж. МЕЧА. аә 


à ^ 


Minutest Detail 
is carefully 
considered. 


Produced 


hy 


Practical Men. 


LIVERPOOL Office: 


W. M. HERD «X CO., 3, Redcross St. 


Telephone No.: 8229 CENTRAL STAND, ARD MOTOR. 


MORRIS] I (б де e 


— Xo be: eS ido UNE — 


PATENT 


| [ psycHILoi FORMERS. 


Used by all the Leading Dynamo and Motor Makers. 
CONTRACTORS TO THE WAR OFFICE, 


Many Corporation Tramway Departments, Urbas Distriot Councils, Ee. 


Е АМҮ Write for 4 
$ ^ DESIGN CATALOGUE. F 
5 OR FE 
$$ SHAPE, ЁР. 
DE 372 
зе" HE 
32 K 22 L 
370 45: 
565 й 248 
85 Pi 
22 о о с t 
M "nt 
sË ae 
ч 
: E 34 
ө " 32 
MULTIPOLAR MACHINES. Н : 


MOULDS REQUIRED. 


PSYCHILOIO TN insulating Works, Love Street, SHEFFIELD. 


The FOREST CITY ELECTRIC б, 


Telegrams: Forstry. 8, GORE STREET, 
Telephone: БИМ. ENGINEERS, MANCHESTER, 


Design and Manufacture 


COPPER BONDS, 


For Electrification of Steam Railways, Third-Rail Work, 
Tramroads and Tramways. Also undertake the design and 
supply of special 
EUNT S Hydraulic and 
: | Screw 
Compressors 
for fixing the 
Same. 


STANDARD CAPACITIES, or Direst Coupling. 21 to 325 KW. 


London Office: 144, GRAY'S INN RD., W.C. Telep.: 1511 Holborn. 


30-ton Hydraulic Feet 


Ё MEAVV WARK A GDEPIALITV. "mm 
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THE CONSOLIDATED ELECTRICAL CO., LTD, 


NORTHAMPTON WORKS, NORTHAMPTON GROVE, CANONBURY, LONDON, N. 


AGENTS: Mossrs. Toe Power APPLIANCES Oo., Messrs. DREWETT & Ноор, Mr. A. BERKELEY, 
A———M——Á 22, Ren field Street, 26, Bath Street, 274, Guildhall Buildings, 
GLAS 


JOW. BRISTOL, BIBNINGHAM. 


GLOBOID WORM GEARS. 


90 to 94 ο EFFICIENCY 


For an Reduction and Powrer. 


THE POWER PLANT COMPANY, LTD., | 


Werks г TEMPLE BAR MOUSE, 
Wes? D»»yfon, Мах. | NE : FLEE? STREET, E ©. 


Estabiished 1827. | Telegraphic Address: Unsworth, Derby." | 
| G. B. UNSWORTH & SONS, Ltd., Lom мыз 
Manufacturers of Electrical Wires of Every Description for Electrical instruments, Dynamos, Machines, Telephones and Electric Bells. 
INSULATED LINE WIRES AND CABLES 


REID BROTHERS, 


Electrical and Telegraph Engineers and Centracters, 


MAINS for TOWN LIGHTING, 


POWER, TRACTION, &c., one 


COMPLETE INSTALLATIONS ме, 


PNEUMATIC TUBES ron transmission OF PAPERS; &c. 


Telegrams:—'" SUPRA, LONDON," "Telephone No. 12,349 Central, 19 WHARF ROAD. LO 
9 | 
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WHAT'S IN A NAME? 


established and upheld gives confidence. 
for instance, that the letters — . 


B. T.H." 


He knows, 


——— —À 


are synonymous with the highest standard of excel- 
lence attainable, and that he can rely implicitly on 


| 

| 

| | "T 

| To the buyer of electrical machinery a name well- 
| 

| 

| 

| 

| 


When buyiag fan 
motors make sure 


that this name plate 
is on the guard. 


B.T.H. FAN MOTORS 


are very economical in current consumption, operate 


АС ЧИЕ ЕРИНИ ̃ ̃ ͤäßqww———— T— . URP TT:. . o EE Bec =. 
* 
* o 
i ^ 
» 


the efficiency of any apparatus bearing them. 


It is the Hall Mark 


of Quality and 


carries with it a` 
guarantee of effici- 


ency 


continuously without overheating, have trunnion ad- 
justment, and cannot scatter oil. 


The British Tho 


Made for Wall, Desk or Table. 


PAMPHLET ON APPLICATION. 


mson-Houste Co., Ld., 


RUGBY. 
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' susce Tr ga S NO’ Кто 


Ee T | UNFRAYABLE ud LUN T RE | 
| = | NCOFRONS, А = Im PATENT PILE SURFACE, DOES NOT 
|! ‚ B С ANY PRESSURE, ET $1 cc RACK STRETCH, OR SLIP 


ЙИР... HENDHAM VALE WORKS 


| алят $ MANCHESTER 


various Patents granted or assigned to 


Nanu / aeturers of Kathoay Signale. Cabins, Interlocking Levers, Block Instruments, and Siqnal Work of every description, Electrieal and Mechanical. 
— 


DYNAMOS 


THE BRUSH ELECTRICAL 
~22 ENGINEERING G LID ә 


{Я FALCON WORKS LOUGHBOROUGH LEICESTERSHIRE `; 1 
M HEAD. OFFICES 106 To 112 BELVEDERE ROAD LONDON-SEj 


eg ec, A 


ELECTRIC FITTINGS 


OF ORIGINAL DESIGN 


in OXYDISED SILVER, 


The SHOWROOMS, ANTIQUE COPPER, 
At 100, OXFORD ST., LONDON, W., old GOLD, 
And BROAD ST. BIRMINGHAM ANTIQUE BRASS, 
CONTAIN THE LARGEST AND MOST VARIED DISPLAY IN EUROPE. CRYSTAL ess. 


Manufactory: BIRMINGHAM. 


| [Jute 90$ E 


| ELECTRICAL INTERLOCKING.  orysrat rA Ac . i502. 
ulis ege ae "Fane А ope IEEE EDT UI 
reliably ac 5 FARMER tection o to them, 


 BAXBY & FARMER, Ltd., Railway Signai Contractors, 53, RE Street, WESTMINSTER, LONDON, &W. 


CARDINAL POINTS 
y be» NU 


ay FURST 
“I 


i 

| ll | 

M 

Wl 
A 


Os, 


^n), 
№ EFFICIENT AAV 


MANUFACTURED ONLY BY THE 


rm POWER STORAGE D0 


4, GREAT WINCHESTER STREET, LONDON, E.C. СР” 


. . 
ESTABLISHED 1882 


—ũ— | 


TELEGRAMS "STORAGE" LONDON. TELEPHONE NO 1253 LONDON WALL. 
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ERITHS 


PATENT 


UNDERFEED STOKERS 


AT BURNLEY CORPORATION ELECTRICITY WORKS. 


SMOKELESS and way EFFICIENT 


Combustion on all Types of Boilers. 


EXTREME DURABILITY and SIMPLICITY. 


OYER 2500 IN USE. Send for Catalogue 151 R to— 


E-rity’s ENGINEERING Со. 


PATENTEES AND SOLE MAKERS, 
10, GRACECHURCH STREET, LONDON. р 


Also Makers ої the Cochrane Feed Water Heaters and Purifiers. 
See Heater Advertisement every four weeks. 


June 30 1908] THE ELECTRICAL REVIEW. . [56] xxiii 


THOMAS BOLTON & SONS, LTD.. 


COPPER SMELTERS & MANUFACTURERS. 


Registsred Offices: MERSEY COPPER WORKS, WIDNES, LANCASHIRE. 


WORES: OAKAMOOR, NORTH STAFFORDSHIRE. 
MERSEY COPPER WORES, WIDNES. 
BROAD STREET METAL WORES, BIRMINGHAM. 
FROGHALL COPPER WORKS, STAFFORDSHIRE. 
SUTTON ROLLING MILLS (Newton, Keates & Bolton), ST. HELENS. > 


LONDON OFFICE: 110, CANNON STREET, Е.С. (W. Lee Mathews). 


TELEGRAPH ADDRESSES :—" WIREDRAWN. LONDON." “BOLTON, OAKAMOOR.” | "ROLLS. WIDNIS.“ 
| "BOLTONS. BIRMINGHAM.” “BOLTON, SUTTON OAK.” 


** 


^ x T ai 
NELLO DEA S 
+ " " 


DET | 
D | 
v. SE du „ 


Еме WIRE DRAWING AT OAkAM oo. 


HIGHEST CONDUCTIVITY FOR ALL 
ELECTRICAL PURPOSES. 


GREATEST TENSILE STRENGTH AND DUCTILITY. 


Contractors to the Home, Indian and Colonia Government? Departments, and to the 
Leading Cable Manufacturers and Electrical Engineers, British and Foreign 
Railway Companies, Telephone and Electric Lighting Companies, &o., &c. 


Book of Stock Sactions of Commutator Bars may he obtained at 110, Cannon Street, E. c 
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Nevite Automate 


No shunt left in circuit, 


———— = 


A difference of 1 per 
cent. in E.M.F. will 
actuate switch. 


consequently 


- no risk or loss. | 


For preventing a 
reversal of current on 
to dynamo when 
charging accumulators. 


THOUSANDS 


As supplied to E IN Mounted on enamelled 
| all the DAILY USE. slate ready for fixing 
Leading Contractors. to switchboard. 
PATENT. | | 


As Supplied 
to all the . 
Principal High 
Tension 
Companies. 


DRAKE x GORHAM, E 


66, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 


Telegrams: ACCUMULATOR, LONDON. Telephones : 71 and 898 WEstMINGTER. 


' Aleo at 47, SPRING GAROENS,' MANCHESTER, and BALTIC CHAMBERS, 50, WELLINGTON STREET; GLASGOW, 
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SELIG, SO 


"WHITON'S 


— FOR LIGHT, REGULAR, 


NNENTHAL & Co., 


= we CHUCKS 


AND HEAVY WORK. 


Eum EG EL Lagi 


ЕТЕ aes f 


pi ы ар eei 


ч: SS cR S 


— 


ш 2: i —ͤ— 

7 
WHITONS HEAVY PATTERN CHU 

The use of high-speed steel with its heavy cuts and big feeds has put far greater strains on 
chucks than most of them were intended. for, and the result in most cases has been that full 
advantage could not be taken of the rapid reduction possibilities of this modern tool steel. In 
Whiton's heavy pattern chucks the tremendous strains which would be put on them were antici- 


te they were so redesigned and strengthened that they are to-day safely and accurately 
driving work at speeds and cuts which reach the limit of endurance of the best tools. 


.. PORTABLE CRANES AND HOISTS _ 


For lifting work on and off machine tools. MAE 
For transporting heavy pieces about the shop. — 
For loading and unloading vans, &c., &c. 


These Cranes are 


WEE. 


— 
. 
m Н Kit p 


D actually tested to Wan 
À the full load before t д 
Xe being sent out. Jo | 3 

m. i] am 

1 кы ET Ўй! 7. 2 4 
‘ roe . | | | f Y E 
41 Made in 3 sizes to lift e 2 
HET E 13, 2, and 3 tons. p a 
3 * Q i4 
P x | 3 
D 

| o: 

| I 


» ^ unir 


Eni. 
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85, Queen Victoria Street and Lambe 
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NEW BROTHERTON ‘EXCELSIOR’ CONDUITS, 


SAVOY HOTEL. STRAND. 
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In this building about SO Miles of Solid Drawn Heavy Gauge Screwed Conduits have been employed 
for the electric light installation by STRODE & Co., LONDON. 


1591922222222 2222222222222 


THE NEW BROTHERTON TUBE C0., Ib., 


COMMERCIAL ROAD. WWOLWUISEE WPI 


ON 
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W. H. ALLEN Son. C? L^ 


QUEEN'S ENGINEERING WORKS, BEDFORD, 


And QUEEN ANNE'S CHAMBERS, WESTMINSTER, S.W. 


Manufacturers of 
HIGH AND LOW-LIFT steam and motor-driven 


CENTRIFUGAL PUMPS, 


Aso manufacturers of high-speed forced 


lubrication enclosed ENGINES and 
steam and motor-driven SURFACE and 
pe Mike PLANTS. 


= — = 
Specially designed for working In conjunc:ion 
with condensing plants, for use on board ship, 
raising wrecks and salvage purposes, for 
emptying floating, graving docks, collieries and 
mines, for Irrigation, drainage, sewage and 
water supplies, &c. f 


ARE YOU IN TROUBLE WITH YOUR MAINS? 
IF SO WRITE FOR PARTICULARS OF OUR 


Direct Reading Fault Localizer 
(RAPHAEL PATTERN). 


Cheap, Accurate, Reliable and Compact. 


ALDER Bros. & Co. 


19, CARTERET STREET, QUEEN ANNE'S GATE, WESTMIASTER, К. 


Telephone: 179 WIr. 
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“CONREX” = 
STEEL CONDUITS & PATENT SPLIT INSPECTION FITTINGS 


Are Manufactured by 


CONDUITS & FITTINGS, Гл. 


Head Office & Works: Salusbury Road, LONDON, N.W. 


JOHN A. RUDD, PICKERING & CO., ROBERT BOWRAN & CO., 
177, West George St., 95—101, Broughton St., 3, St. Nicholas Build.ngs, 


GLASGOW. EDINBURGH. NEWCASTLE-UPON-TYNE. 


THE “CONREX” TUBE BENDER. 


REGISTERED DESIGN. 
THE MOST EFFICIENT BENDER ON THE MARKET. 


Duplicate Orders constantly received Prove Satisfaction. Can be used 
on Bench, Tressie or Girder. 


No. 1 Bends Tubes £ to 1} dia. No. 2, 1}-іп. to 2-in. 


ON ADMIRALTY & WAR OFFICE LISTS. 


Hamilton House, 


(CALLENDER's p M VICTORIA EMBANKMENT, LONDON, E. c. 


Cable & Construction Co., Ltd. Works:—BELVEDERE, KENT. 


Telegrams :—** CALLENDER, LONDON." 
Eu. 8 : А . . Telephone:—1911 HOLBORN, 


LAYING CALLENDER MAINS ON SOLID SYSTEM IN ST. ANDREWS. 
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ROBERT W. 
 BLACKWELL å 60., 
Ill., 


* 


SATIRE CHALLEN 


n 
X 


Consttuhon LSD., 
АГУ: 


SHEET: METAL 
AoOLLOWARE, 
59, Clty Road, 


London, E.C. 


g FOR SOLID SYSTEM 
{ CABLE TROUGHS. 


SPECIAL BRAND, 


, ,,, 
ИР? 
+ ЖЖЖ, Ж УЖ УУ? VOL, 7 
1 P ,,,, . # 
r- 


. QUALITY ALW 
LARGE STOCKS READY. S 


^ | SAMPLES 
| FREE. 


PREPARED 
REFINED BITUMEN 


In Various Grades. 


Insulating Compound for Joint 
Boxes, in Tins or Kegs. 


GUARANTEED HIGHEST TESTS. 


Special Cable Waxes, Ozokerit, Ceresine, &e. 


рар W B K EY Э 
by :— 
E * 1 


Bitumen Department, Hall End Works, WEST BROMWICH. 


London Offioe: 101, Loadenball Street, E.Q. 


ELECTRIC LIFTS 
A. SMITH sSTEVENS] 


Most Electric Lifts possess one or two specially 
Good Points. 


` OUR LIFT HAS THEM ALL. 


If another is invented to-morrow we shall add to it. 


„ PERFECT INSULATION 
BE GUARANTEED ac ЕЗ 


LI 1 Е 
REGISTERED 
5 " 


€ HUNT& HESS =; 
THEGROVE.HACKNEY.LONDON BS 
MANV FACTURERS OF Бы 


SWIT HANDLES. 
BVSHES, NIPPLES.ETC 


TELEGRAMS TELE PHO 
"FERRULES" 1492 
LONDON NORTH 


BATTERSEA, LONDON. 


ASPHALTIC LIMESTONE CONCRETE C0.. 


Manufacturors of ROOFING, FOOTPATH and ACID-PROOF ASPHALTE. Ltd., 


REFINED TRINIDAD BITUMEN. 


THOROUGHLY WATERPROOF. PERFECT INSULATION. FINEST QUALITIES. 


Head Office & Works :—Cemmercial St, Birmingham. Londen Office :—42, Berners St., Oxford St., W. 


X ondon Telephone RNo.-11,930 Central. 


Consulting and Electrical Engineers and others should specify 
REFINED TRINIDAD BITUMEN to be supplied by the ASPHALTIC. 
LIMESTONE CONCRETE CO,,Ltd., Commercial Street, Birmingham, 
and thereby ensure getting a first class quality. 

We call SPECIAL ATTENTION to this because instances have 
occurred where Muncipal and other bodies have intended OUR BITU- 
MEN to be used, but some other material of an inferior quality has 
been substituted, with most unsatisfactory results. 

SPECIFY CLEARLY AND AVOID FAILURE AND > 
, DISAPPOINTMENT, 

OUR BITUMEN can be obtained direct or through most of the 
LEADING CABLE MANUFACTURERS AND CONTRACTING 
ENGINEERS. | 

Thousands of Tons already supplied fo over BO Corporations and Companlos 
In the Unitod Kingdom. 


FINEST JOINT BOX COMPOUNDS. 


VICKERS SONS & MAXIM, Lo. 


SHEEP ELITE LL.D. 


Telegrams: VICKERS, SHEFFIELD. On Admiralty & War Office Lists. 


VICKERS' 
INDUCTION 


MOTORS 


COMPLETE EQUIPMENTS FOR 
ELECTRIC DRIVING OF FACTORIES. 


— — КА — - ( 


MAKERS OF 
CONTINUOUS and ALTERNATING CURRENT 
GENERATORS and MOTORS OF ALL SIZES. 


Hͤ.ZQ— V ũ ũ ]! —— æↄ ————.— 


| 
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VULCANISE RUBBER CABLES. 
THE ANCHOR T7 Bitumen Cables, 
Lead Sheathed Cables. 


C BLE C е aa- LONDON OFFICE: 
A О : Lro 4 Hamilton House, Victoria Embankment, E.C. 


Works and Offices г LEIGH, LANOS. GLASGOW OFFICE: 7 
Telegrams: “ Russar,” Leigh, Lanos, Telephone No. 61. 1994, Bath Street. | bd 


ELECTRIC CABLE CASINGS. 
ALL MADE TO THIS PATTERN. 


The prices quoted below are per 100 ft., 
case and cover together. 


specially adapted for 


rom, TD BOILER 


Full Ste Sections on Application 8 ä DXX: E . oe High Pressure Boilers 

ESTIMATES FOR OTHER WO00DS AND ie seater: EA ae ! 
SIZES PROMPILY SEN 2 i 
Switch Blocks and Cleats Made is Order. Regd. No, 408835, А; LIFTS 24 FT. 
за i F — — Clo idi 7 - w 

Size No... 1 | — 3 4 E - 4. od. T OF — Illustrated Aier P on application 
Милн...) ip ү dut! au БИ Ыр UM OE Дер. ЧИ ШЕ. | 
GROOVES . . y» | | А В. g” 2 E^ 
Bee BB: | 18-16- |230 -av s Cue ri eir оли Telegrama: REEN & BOULDING, 
Wuirewoon| 2/10 8. | 81 | 8/11 | a aes _66 | 94 | 18 18/7 Temperature, 
e 8/ | 4I | 59 | 10, | Taf- London, 28, New Bridge St., London, E.C. Ltd., 


* Or Two Pairs of No. 18 B. W G. SUCTION Teleph. No. :—12455 Central. 


Trade Allowance { , А Рег Cent. 8 Ый. ft. or over. 
,* $ 


VIGERS BROS EXPORTERS OF PECIALITIES 
е9 IN FLOORING & FLOORING BLOCKS, 
ONLY ADDRESS: 67 68, KING WILLIAM ST.. LONDON, E.C. 


HEATH MAN 


(Telephone 150 Putney). 
10, PARSON'S GREEN, 
FULHAM, LONDON, S.W., 


Also at 57, Endell 8t., W.C., 
and 7, Pentonville Rd., N 


IMPROVED 


TACHOMETERS 


TACHOGRAPHS 


Macufactured by 


J. BUNDSCHUH, 


Maschinenfabrik, Magdeburg. 
28 YEARS’ EXPERIENCE. m ei PRIOBB. 


SHAPED WOOD BLOCKS 


For Electric or Gas Fittings. 
ANY 7902; SHAPE, SIZE AND FINISH. 
URGENT Onpens SUPPLIED IN 48 Носвз, 


panes Canina? Work of all Kinds for 5 
PUNCTUALITY A FEATURE. 


Se DODIMEAD & SON, 80, Tettonhem court Road, W. 


Every Kind and Size of 


And also Lent on Hire, 


b ELECTRIC WIRE CASINGS 


— CLEATS, BOARDS tor SWITCHES 


; In Stock and Made to Any Design, 
ACCUMULATOR CASES. 


BATTERY BOXES, &c., 
MADE TO ORDER ON SHORTEST NOTICE. 


J. Е. & G. HARRIS, 


Timber Merchants and Mouwiding 3 
YARDS m WILSON STREET, FINSBURY, E.C. rm 
and MILLS, } 107 -9, Snows Fields. Newcomen Bt. Boro, B.E. | 1168, 
LONDON: ) Palmer Rd., Green Bt., BETHNAL GREEN, М.Е, Жы Wall 
Please Write for Latest Illustrated Price Lists, 


to any shape, and 
of equal and N 


Metal Maqufacturer & Merchant. 


I Metal Werks, 
BIRMINGHAM. 


ас.. BOUGHT FOR CASH. 


| ALL KINDS fer MATCH, FIREWORK, ELECTRICAL 
and INDIA RUBBER TRADES. 
C H E М | CA LS GHLORATES OF POTASH and SODA. 
LPHUR. 
GEORGE BOOR & nn ao AONTRACTORS, 39, — ed LONDON, E.C. 
German Silver and Nickel German Silver and Nickel Sheets, 
Wires, Tubes, Rods, Ingots & Cast- Wires, Tubes, Rods, Ingots & Cast- 
ings for Electrical Requirements. 
Special Wires for Resistance. 

OLD COPPER CABLE and WIRE, BRASS and QUN METAL SCRAP, — 

IF YOUR REC? REST. CONTENT, LUNDBERC'S 
ELEC YOU HAVE „ 
ACCESSORIES E KTR IK ' нома Tem, co. (CE à 
ARE MARKED TRADE MARK THE BEST TRADESTON, GLASGOW. | 

All Systems, for all Purposes. Sole Owners of he Thomson Patents in tha United Kingdom 
THE ELECTRIC WELDING CO., Ltd., Tanner e 00, duets Annea Gare, BW. 
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London Xleotrio ex 8 
London Rl o Wire Co.. Ltd. 6 
London Engineering Co., Ltd. 
Lonsdale Bros, Ltd. - 1 
Lorrain, J. G. is os ae 85 
Lundberg, A. P. " 63 
Lyell, J. O., & Co., Lid. 
Macfarlane & Co. - ә 
acintyre, J., & Co., Lid. : 
Mackey’s Elec, Lamp Go., Ltd. 71 
Markt 8. & a ee 
M t & Place s» <a 9 
M [] Son & Oo., soe oe 11 
Marshall & W s vs 
Mather & Platt, Ltd. .. sú 
Mathews & Yates, Ltd.. eo 
Mayer, Н. G., & Co. T oe 
Modlure & Whitteia 25 ө» 
MoGeoch, W., 48 
Metallic 3 Tube Co., Lid. 48 
Mica Insulator Co., Ltd. аа 
Middlemiss, W. .. oe 905 24 
Milnes, Henry - 
Mirrlees Watson Co., Ltd. ee 1 
Moesch & Schmidt 5% өө 
Monte Callow & Co. is 
Moores, Farrell & Co. .. M 
Morley Ea Eng. Co., Ltd. 67 
Morris, H 1 
MOI E Electrical Со. 19 
Mosses & Mitchell s v 
Moy, Ltd. ee ee ee ee 8 
Nalder Bros. & Со. А 59 
Nalder Bros. & Thompson, Ltd. 1418 
National Boiler & Gen. Ins. Co., Ltd. 
National Gas Engine Co., ин. 
Neal, R 1 
Newbold's Machine Tool ‘Co. . - 
New Brotherton Tube Oo., Ltd. 58 
New Gatta-Percha Co., Lid. .. 1 
Newton Bros. ‘ ss s 94 
Newton & Nicholson .. A 69 
Newtons, Ltd. 

М.В. Eleotrio Storage Co., Ltd. 10 
Sem ar sa ae a 
to looto Manufacturing Co. 

Parker, Thos., Ltd. 

Parsons, Fletcher & Co., Lu... 

Patent Rheostat Co. res 

Pass, O., & Son, Ltd. ee ee 1 

Pearson, G. H., & Co. .. 10 

Perfeota Seamless Steel Tube Oo. 

Phillips Oommutetor Grinder 

Co., Lid. ee ee ee ee 68 

Phoenix Fire Office 

Phosnix Dynamo Mfg. Co., Ltd. 

Pitkin, LI] о өө oe ee 

Planiawerke oe ee 

Power Plant Co., Lid. ax ee 18 

Price, 8 & Co. ee ee ee 11 
U J., Lid. eo ee ee 

prot ге "m i$ 17 
eter Engineering Oo., 

Ramsden, Camm & Co., Ltd. .. 10 


Rankine Patent Feed Water 
Filter Co., Ltd. oe ee PT 


Tel. No. 
12,830, 
Central. 


Alternating to Continuous Current Transformers, 
Secondary 100 to 1000 watts, 
Plating, and Medical purposes. 


PAGE 
W Sima & Jefferies 

— rief 
Reavell& Co., Lie. 65 
Rhodes Electrical Mfg. Co., Ia, 1 
Rhodes, J., & Sons, Ltd. e 7 
Roburine Со,  .. .. .. 9 


W. O., 4 Oo. ee 
a, B. B., А Oo. Lid. eo 


Banner d Rumney .. .. 1 
— 

Sand yoroft Foundry Oo., Le 
Bantoni, D., & Co., Ltd... .. 8 4 48 
Saxby & Farmer, Lid. ee ЄЎ 
Soboen LJ ee [EJ 
Scott (Hrnest) & Mountain, Led. 

Selig, Sonnenthal & Co. ae 67 
Simmonds Bros, Ltd. ... .. 8 
“impis Steel Conduit Oo., Ltd 16 
ma à peur eri Oo., Ltd 14 
an n ep € К то 
Sisson, W., & Оо., Ltd... 25 бв 
Skidmore, Thos., & Son.. se 
Smith, Frederick, & Co., 144... 5 
Smith, A., & Stevens АР vs 61 
Smithson, Sharp & Co, .. << 
Snowdon, н. ee ee aoe т 
Societe Gramme .. is 17 
55 J. E., & Qo. s 
Spherical Met. Packing & Eng. Co. 
Standard Machine War Works, Ltd. 
Standard Varnish Works M 
Stevens & Barker.. és is 47 
Bt. Helens Cable Oo., Lid. .. 
Sterling Varnish Oo. .. . 
керк D., Š qoe. Led. ee 42 
ames td, . оо 
выс ча Boller G., Oo., L. 28 84 
Storey, Isaac, & es T a 69 
Straus, G., & Co. .. zë 
Sturtevant Eng. Co., Lid. Я 623 
Suddeutsche abelwerke, A. G. 
Sun Lamp Co., L га 87 
Bun Electrical Co. iu 
Sun Fan Co., Ltd. oe oe 3 
Tangye Tool & Hleotrica] Co.. Ltd. 7 
Taylor & Co. РР ee ., 
Taylor & Онаша. Ltd, .. eis 61 
Thomas "e ee 
Traun, s heinen a1 å Sons .. .. 10 
Tucker, J. H., & Co. 
Тайот dosumtlator Co., Lid. . 
hi peeing Md. and Mill 
Union Cable Co., Ltd. as 
Union Electric Oo., Lid. oe 
Unsworth, G. B., & Sons, Led. 18 
Vacuum Oil Co., Lc. ae 
Veritys, Ltd. es $- 98 21 
Vicarey 4 Co, - 84 
Vickers Sons & Maxim, Ltd. ks 62 
п тв Bros. 68 
Boiler & General "Insor- 
YAT Co., Ltd. е 6 ее ee 1 
Walsall Electrical Co. Ltd. .. 
Walters &Воп  .. 25 "n 
Waltham & Co. .. vo ss 
Ward & Gol i sá 
Weaver, B. & Со. ee ee 
Weir, G. & ., Li. 
Wells, A. O., & (0. . 16 
Western Electric Co. .. 1414 
| & Borland Р ee 
White, J. G., & Oo., 0 ee i 
Whi er & Co. ee 
Wilkins, Cam bell `& Co. bs 
Willans & Ro Lid. „„ БЇ 
Wilcox, yé a & Ob. Lid. 8 
Wolf, S., & Со, ә oe 25 
Wright. А. J., L. „„ OM 
Zurioh Incandesoence Lamp Co. 
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ELECTRIC CRANES 


— — 


Vertical High Speed Double-Acting 
Enclosed Engines, with 


Forced Lubrication. 


— — 


PROJECTORS, LAMPS, MIRRORS 
and LENSES. 


' ELECTRIC LIGHT and POWER - 


INSTALLATIONS of all kinds. 


VERTICAL OPEN TYPE DOUBLE- 
ACTING HIGH-SPEED - 
ENGINES WITH - - - 
AUTOMATIC LUBRICATION. 


COMBINED PLANT. 


DYNAMOS & MOTORS. 


ELECTRICALLY DRIVEN 
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CLARKE, CHAPMAN Co., Lo. 


Electrical Engineers, 
GATESHEAD-ON-TYNE 


MULTIPHASE ALTERNATORS 
AND MOTORS. 


ELECTRIC WINCHES a spzotatrry. 


“>м. -— 


k | 
. 
Е 


1 f 
j 


5-TON WINCH. 


AIR | 


poe 


“ IN- BYE 3 
COLLIERY WORK 


AND ALL OTHER PURPOSES. 


" 


REAVELL & Co.,Ltd., 
IPSWICH. 


Telegrams: '' REAVELL, IPSWICH." 
Telephone: No. 212, IPSWICH. 


$1" "T wich 


PORTABLE DIRECT-COUPLED ТҮРЕ МАСН!НЕ. 
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Accumulator Acid Makers. 
Berk, F. W.. & Co., Lid. 
Morris, Н. N., & Co. 


Accumulator Experts. 
Vioarey & Co. сй 


| Air Pumps. 
Edwards Air Pump Syndicate, Ltd. 
Alternators. 


Вгпьһ Electrical Engineering 

Tonnen & рр. "n 
ahmeyer Electri РА Є 

Lancashire Dvnamo & Motor Co., Ltd. 


Arc Lamp Coupling, Winches, &c. 
Brush Electrical Engineering Oo., Ld. 
Gilbert Aro Lamp Oo., Ltd. 

Johnson & e, 

London Electric Firm 

* Santoni, Di & Co., Ltd. 


Artists lu Metals. 
Waltham & Co. 


Asbestos. 
E Asbestos and Rubber Works, 


Auctioneers and Valuers. 


(Mechanical). . 
Kirk (Wheatley), Price & 


Batteries (Primary). 


General Electric Co., Ltd. 
India-Rubber, G.P. & T. Go., Lid. 
Veritys Ltd. 


Batteries (St g 
А.В.Р. аса tores) 


W. 
Chloride Electrical Storage Ltd, 
D.P. Battery Oo., Lid. 988 
Electrica 


W. O., & Со, 
Tudor Accumulator Oo, Ltd. 


Battery Jars and Porous Cells. 
Doulton & Co 
Price, Sons 


0 Ltd. 
& Oo. 


td. 
Wright, A. J., Ltd, 


Iti 
Hendry, J. ene 


Bitamen (Refiners of). 
са Мо Limestone Concrete Co,, 


Keys, W. Н. 
Wilkins, Campbell & Oo. 
Boller Covering 
Lonsdales. 
Bollers. 


Rowlan 


Btirling Bo „Lid. 


ooks. 
Whittaker & Co. 


Bralding Machines. 
Standard Machine Works, Lid. 


Cabinet Work &c. 
Brown & Оо. 
Conenlidated Electrica, Co., Ltd, 
Dodimead, J., & Вор, 
Middlewiss, W. 


Carbons, 
British Thomson-Houston Co., Ltd, 
Brush Electrical Oo., Ltd. 


Johnson & Phillips. 
Mayer, H. G., & Uo. 
Plauia werke. 
Santoni, D., & Co., Ltd. 
Veritys Ltd. 


Carbou Brushes. 
Heap, C. R. 
Le басропо 


Santoni, D., & Co., Lid. 


Casing and Capping. 
Beeorott & Wightman , 
General Eleotwne Oo., Ltd. 
Harris, J. Р 4 О. 

Pearson, G, H., & Co. 
Veritys Ltd. 
Vigers 


Chemicals, 
Berk, F. W., a Uo., Led, 
buur, U. & Co. 


Circuit Breakers (Automatic). 
British l'0.,80n-Houston Co., Lid. 
О nsviidated Electrical Co., Lid. 


Johnson & Phillips. 
Тата, Hertram 
Veritys Lid 


Coal Cutting Piant. 
Alliance Electrical Co., Ltd. 


Commutator Compound. 
* Hiko '' Co. of Great Britain. 


Commutators. 
Palupi Commutator Grinder Oo., 


Harvie, Wm., A Oo., Ltd. 


ondensing A tus. 
saut & ene L ppara 


td. 
Edwards Air Pump Ryndioate, Lid. 
Korting Bros., Ltd. 

Mirrlees Watson Co., Ltd. 
Pulsometer Engineering Co., Ltd. 


Conduits. 
Armorduct Mfg. Co., Ltd, 
Conduite & Fittings, ltd. 
pommia, J. F., & Co. 
Doulton & Co., Ltd. 
Howard Conduit Co., Ltd. 
Key Engineering Co., Ltd, 


Controllers. 
British Thomson-Houston Co., Ltd. 
Electric Controller & Supply Go. 
Johnson & Phillips. 
Lahmeyer Electrical Co., Ltd. 
Sturtevant Engineering Co., Ltd, 
Thomas, Bertram. 


Copper. 
Bolton, T., & Sons, Lid. 


Coppersmiths, 
a ppe 


Dry Cells. 
Fuller, Macleod & Co., Ltd. 


Dore & 


Dynamos. 
British Thomson-Hoaston Co., Lid. 
Bruce Peebles & Oo., Ltd. 
Brush Electrical eering Co., Ltd. 


Hall, J. P., & Co. 

Holm Wilson n | 
өв, J. H. . 

Johnson & Phlilips. 

3 Electrical Co., Ltd. 

Lancashire 


& Motor Co., Lid. 
Lister Elecni Mig. Oo. ' 
Marshall & Woods. 


MoOlure & Whitfield, 

Morley Electrical Eng. Co., Ltd, 
Morris-Hawkins Electrical Co. 
Ne Lid. 

Phosnix gro Oo., Led. 
Rhodes Electrical Mig. Oo., Ltd, 
Scott, Ernest, & Mountain, Lid. 
Societe Gramme 

Union Electric Oo., Lid. 

Veri td. 


Dyname Brushes. 
British Thomson - Houston Oo., Ltd. 
Verity Ltd, 


urin 
Traun, Heinr., & Sons, 


Electric Lifts. 
Smith, A., & Stevens. 


Electric Welding. 
Biectric Welding Oo., Lid. 


Electrical Accessories. 

Bt Шы 0: рев ring Co., Ld 

Tür eo e 
Eieotric & General Stores Со, : 
Lundberg, A. P. 
Ostermann, F, W, 
Schoen Bros. 
Straus, G., & Co., Ltd. 


' Electricity Meters. 
Aron Moters. 
British Thomson-Houston Oo., Lid. 
Brush Electrical Engineering Oo., Ld, 
Bundschuh, J. 
Ferranti Limited. 
General Eleotrio Co., Ltd. 
Ramney & Rumney, 


Engineers and Contractors 


(Electrical), 

Belliss & Morcom, Ltd. 
Blackwell, В. W., & Co., Lid. 
British Thomson-Houston Oo., Ltd. 
British Westinghouse Elec. Co., Ltd. 
Brush Electrical Engineering Oo., Ld. 
Orompton & Co., L 
Drake & Gorham, Ltd. 
Electric Construotion Oo., Lid. 
Ferranti Ltd. 
General Electric Oo., Ltd. 
[nd:&- Rubber, G.P., & Telegraph 

Works, Ltd. 
Iaternational Eleol. Bag. Oo, 
Johnson & Phillips. 
Lahmeyer Electrical Oo., Lid. 
Lenoashire Dynamo & Motor Co., Ltd 
Mathor & Platt, Led. 
Moy, B. F., Ltd, 
Parker, Thos., Ltd. 
Hei brus. 
Sandycroft Foundry Co., Ltd 
Boost, Ernest, & М зоока, Ltd. 
Thomas, Bertram. 
Western Electric Co, 
W aite, J. G., & Oo., Led, 


Gomtim wed 


‘Engine Fittings. 
Körting Bros., Ltd. 


Engines for Electric Light. 
Allen, W. H., Son & Co., Ltd. 
Andrew, J. E. H., & Oo. 
Belliss & Moroom, Ltd. 
Bruch Electrical Engineering Co., Ld. 
Browett, Lindley & Co., Ltd. е 
Bumsted & Chandler. 
гаш bel] Gas Engine Oo., Ltd. 

ow 


en, J., & Co. 
National Gas Engine Oo., Ltd. 
Ransomes, Sims & Jefferies, Ltd. 
Reader, E., & Sons, Ltd. 
Reavell & Co., Ltd. 
Scott, Ernest, and Mountain, Ltd. 
Sisson, W., & Co., Ltd. 
Stewart, D., & Co., Ltd. 
Willans & Robinson, Ltd. 


Feed Pumps. 
Olarke, Chapman & Co., Ltd. 
1 Jy p Sons, Ltd. 
ie Patent Feed Water Filter 


„ Lid. 
Scott, Ernest, & Mountain, Ltd. т 
Weir, G. & J. : 


| Fibre. 
Mosses & Mitchell. 


Fittings (Electric Light). 
Accessories Mfg. Co. 
Benham & Froud, Ltd. 


н: Forgings. 


Fuel Economiser. 
Green, E., & Bon, Lid. 


Furnaces & Draught Apparatus. 
Horsfall Destructor Co. Ltd. 


` 


as Plant. 
Daniels, T. Н. & J., Ltd. ` 


Angus & Co i ' 

Dixon, W. F. 

Power Plant Oo., Lid. 

S Pulley and Mill Gearing 


» Ltd, 


Generators. 
Brush Eloctrical Engin caring o Do a. 
Edison & Swan U.E.L. Оо., Ltd. a 
Johnson & Phillips. 
Lahmeyer Electrical Oo., Lid. 


Glass. 
Edison & Swan U.E.L. Oo., Ltd. 
General Eleotric Oo., Lud. 
Veritys Lid. 


Heating Appa 
British Prometheus 
General Eleotrio 


atus. 
„ Lid. 


Illuminations. 
The Imperia! Lighting Со, 


India-Rubber. 
шй Rabbe G.P. & Tel. Works Co., 


New Gutta- Percha Oo., Ltd. 


Induced Draughts. 
Sturtevant Engineering Co., Ltd. 


Injectors, 
Green & Bouldiag, Lid. 
Holdea а Brooke, Lid. 


lastrumeots (Measuring). 
Britian Thom soa-Houxton Co., Led. 
Brush Eieocvrical gineering CoL 
Consolidated Electrical Co., Ltd. 
Orompton & Co., Ltd. 
Eliiott Bros. 
Everett, cumbe & Co. 
Evershed & Vignoles, Ltd. 


em Pade GS.) 


Instruments (Measuring).— 
(Contanued.) 
Foxcroft & Duncan 
Genera! Electric Co., Ltd. 
Isenthal & Co. 
Johnson & Phillips. 


„Kelvin & James White, Ltd. 


Nalder Bros. & Оо, 


Walsall Electrical Co., Ltd. 


Insulating Material. 
Carr, Rowland & Co. ` 
Hunt & Hess. 


Doulton & Co., Ltd. 


Insurance. 
National Boiler & Geni. Ins, Co., Ltd. 
Phoenix Office. 
Vulean Boiler & General Ins. Co. 


Iron and Steel. 
Hardy & Padmore, Ltd. 
Macfarlane & Co. 
Simplex Steel Concuit Co., Ltd. 
Turner Bros. 


Ladders. 
Heathman & Co. 


Lamps (Arc). 

Aro Lamps, Lid. ( ) 
Britisb-Thomson-Houston Co., Ltd, 
Srookie-Pell Aro Ltd. 


Oo., Ld. 


» Ltd. 
Edison & Swan U.E.L. Co., Lid. 
Foster & Co. - 
General 


Lamps (Incandescence). 
British Thomson-Houston Co., Lad. 
Brash Electrical Engineering 
Consol Electric Lamps. 

Cossor, A. 

Edison & Swan U.E.L. Co., Ltd, 
Eleotrica! Oo., Ltd., The 
Gabriel & Angenauls. 
General Xiectrio Oo., Ltd, 
Goossens, E., Pope & Co, 

Lyell, J. C., & Co., Ltd. 

Mackey's Etectrio Lamp Oo., Lid. 


Lamp Hoists. 
Abbott & Oo., Ltd. 


Lead Smelters. 
Pasa & Son, Ltd. 


Lifts and Accessories, 
Holt & Willetts, 


Lubricants, 


Parsons, Fletcher & Co., Ltd 


Willcox, W. H., A Oo., Lid. 


Manufacturing Electricians. 


British Thomson-Houston Co., Ltd. 

Croggon & Oo., Lid. 

Jaeger Bros. ” 
Johnson & Phillips. 

MoGeoch, W., à Oo., Ltd. 

Sanders, W. 

Boots, Ernest, & Mountain Lid. 


Metal Manufacturer. 
Keeling, A. D. 


Metallic Packing, 


Green & Boulding. 
Newton & Nicholson 
Spherical Met, Packing & Eng, Co. 
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MORLEY Electrical 
Engineering Co., Ltd., 


STANNING LEY, we ceeps. 


MANUFACTURERS 
| ОЕ 
ALL CLASSES 
- OF 


DIRECT CURRENT 
MACHINERY. 


Telegrams: '* RADIUM, STANNINGLEY,” Telephone Ко. 86. 


НЕМОВҮ$ 
и Bn 


W 


=. JAMES. HENDRY. BRIDGETON.GLASGOW 


Ногмеѕ-рд 


GE Patent Quick-Break Chopper Type Switches. 


FULL 
SEND FOR 
PARTICULARS a 
ON 
CATALOGUE. 
APPLICATION. | 


CHANGE-OVER TYPE. 


‘Solo Makors: J. H. HOLMES С СО., 


ELECTRIC LIGHT AND POWER ENGINEERS, 


 NEWCASTLE-ON-TYNE. 
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Mica. 


Parier, B. & B. 
British Mica Oo., Ltd 
Taylor & Co. 


Motors. 


British quomm. Houston Co., Ltd. 
Brook, E 
Bruce Peebles & Oo., 


„L 
General Electric Co., Ltd, 
Holmes, J. H., & Co. 
Johnson & Phillips. 
Lahmeyer Electrical Co., Ltd. 
Tan ire & Motor Co., Ltd. 
Langdon- Davies Motor Co. 
Marshall & Woods. 
Mather & Platt, Ltd. 
Rhodes Electrical Mig. Co., Ltd, 
Soott, Ernest, & Mountain, Led. 
Stevens & Barker, 
Вап Electrical Co., Ltd. 
Veritys Ltd. 


Vickers Sons & Maxim, Ltd, 


Motor Starters & Controllers. 


British Thomson-Houston Co., Ltd. 
Brush Electrical Engineering Co., Ld. 
McGeooh, W., & Oo., Ltd. 
Sturtevant Engineering Co., Ltd. 
Thomas, Bertram. 

Veritys Ltd. 


| Name Plates. 
Neal, R. 


Oil Cans and Filters. 


Vacuum Oil Co., Ltd. 
Wells, A. C., & Co. 


Packing. 
Frictionless Eng. Packing Co., Ltd. 


Platinum. 
Edison & Swan U.E.L. Co., Ltd. 


Porcelain Appliances. 


Consolidated Electrical Co., Ltd. 
Dorman & Smitb. 

Doulton & Co,, Ltd. 

Hanke, R. 


Rail Bonds. 
Forest City Electric Co. 


Railway Signais. 
Saxby & Farmer, Ltd. 


Rheostats. 
Bray, Markham & Reiss, Ltd 
British Thomson- Houston Со., Lid. 
Consolidated Electrical Co., Lid. 
Sturtevant Engineering Co., Led. 
Thomas, Bertram. 


Safe Makers. 
Skidmore, Thos., & Son, 


Schools and Colleges. 
Eleo Eng. Inst. Corres. Instruction. 


Screws and Terminals. 


Veritys Ltd. 


Soldering Paste. 
Beanland, Perkin & Co. 


Stampings. 


Sankey, J., 4 Bons, Ltd. 


Steam Pipes. 
Alton & Co. 
Berwell, О. J. W 
Dore & Co. 


Steam Traps. 
Haigh, W. B., & Co., Ltd. 
Btorey, Isaacs, & Sons. 


Stokers, 


Erith's Engineering Co. 
Proctor, J., Ltd. 


Switchboards. 


British Thomsor Houston, Oo., Ltd. 
Brush Electrical E г gineering Co.,Ltd. 
Consolidated Electrical Oo., Ltd, 
Electrical Trades Oo be Ltd. 
General Electric Co., Lid. 

Heaton, F. W., & Oo. 

Hodges, C., & 

Isherwood, W. H., 4 Co. 

Johnson & Phillips. 

Lahmeyer Electrica] Co., Ltd. 
McGeoch, W., & Co., Lid. 
Aturtevant Engineering Co., Ltd, 
Thomas, Bertram, 

Veritys Ltd. 


Switches. 


General Contraots Co. 
General Nlectrie Co., Ltd. 
Lundberg, A. P. 

МА о & Со. 
Santoni, D., & Co., Ltd. 
Thomas, Bertram. 
Veritys Ltd. 


Tank and Girder Work. 
Braby, Fred., ё Co. 


Telephones. 


Falk, 

General Nlectrio Oo., Le 

Gent & Co., Ltd. ' 
Veritys Ltd. | 


Western Eleotrio Oo. 


Testing Laboratories. 
Blectrical Standardising, Testing and 
Training Inst. 


Tools, &c. 
3 & os Ltd. 


Newbola's Machine Tool Co. 
Rhodes, J., & Sons. 
Selig, Sonnenthal d & Co. 
Taylor & Challen, Ltd. 

Тоо! & Electrical Co., Ltd. 
Wolf, 8., & Oo. 


Tramway Supplies. 
British Thomeon-Houston Co. 

Brush Electrical R eerip boit Là. 
Consolidated Electrical Co., 

Diok, Kerr & Co., Ltd. 

Eleo. Rly. and Tram Carriage Works, 


Lid. 
General Electric Oo., Ltd. 
McGeoch, W., & Oo., Ltd. 
Veritys Ltd. 


Transformers. 


British Thomson- Houston Oo., Ltd. 
Brush Electrical Engineering Go., Ltd, 

Johnson & Phillips 

Lahmeyer Electrical Co., Ltd. 


Turbines. 
Brush Electrical Engineering Co. 
Gilbert Gilkes & Co., Lid. . 


Turners. 
Bonnella Bros. 
Bonnella D. H., & Воп, Ltd. 


Typewriters. 
Hammond Typewriter Co. 


Varnishes, &c. 
Crane, Fred., Chemical Oo, 
Edison & Swan U.E.L. Oo.. Li i. 
London N Co., Lid. 
Santoni, D., & Co., Ltd. 
Standard Varnish Works. 
Sterling Varnish Oo. 


Ventilation. 
Belliss & Moroom, Ld. 


Vulcanite 


Carson Evans, & Оо, 
Traun, H.,& Bons. 


Watertight Fittings. 
(Metal and China.) 


Santoni, D., & Co., Lid. 


Wire (Covered), 


Anchor Oable Oo., Lid. 
British Insulated and Helsby Cables, 


nnolly Bros., Ltd. 
unis 


Frankenburg, J, & Sons, Ltd 

General Eleotric Oo., Ltd, 

Glover, W. T., & Oo., „Lid. 

Hooper Telegraph and India Rubber 
Works, 

Johnson & Phillips. 

Land & Sea Oable Works, Ltd. 

Liverpool Eleotric Cable Со. 

London Electric Wire Co., Ltd. 
3 W., & Oo., Lid. 

Moesoh & Schmidt 

8t. Helens Oable Ob., Lid. 


Wire (Uncovered). 


Davis & Timmins, Ltd. 
Ramsden, Camm & Oo., Lid. 
Smith, F., & Oo. eg Ltd, 


Wiring Systems. 


American Circular m 59 
Conduits and 

Conduit and Insula o. Lid. 
General Electric Co., Ltd 

New Brotherton Tube Co., 


Perfecta Seamless Steel Tube Oo., Lad 
Bimplez Steel Conduit Oo., Lid. 


POWER. 
TRACTION. 
LIGHTING. 


LARGE а 


GLOUCESTER. 


ACITY. 


EXCELLENT GOVERNING. SELF-LUBRICATING. 
LOW CONSUMPTION. 


Specially designed for SUPERHEATED STEAM, extremely ECONOMICAL in Oil. 
Access to Working Parts very conveniently afforded by the Patent Door, which is Large 


Light and perfectly Oil Tight, secured by one Central Bolt. 


Sizes in Steck or Progress, 10 to 250 B.H.P. 


STANDARD SIZES UP TO 1800 B. K. P. 


Unusually ECONOMICAL under WIDE RANGE OF LOAD. 


PHILLIPS COMMUTATOR GRINDER с: 


St. Goorgo's House, 8 & 8, Eastchoap, London, E.C. 


Hand- feed. 


Teleg.: ** Comgrinder, London.” 


Miscellaneous Announcements relating to Situations, Articles for Sale and Wanted, ge., appear on p. 29, фо. 


W. SISSON & CO., Lr». 


PATENT ENCLOSED HIGH SPEED ENGINES. 
AUTOMATIC EXPANSION 


GOVERNING. 
DOUBLE-ACTING. 


— . — 


Telep, : 2969 Avenue, 


Patentees and Manufacturers of 


PHILLIPS COMMUTATOR GRINDERS driven direct from the Commntators. 


No MOTORS REQUIRED—— 


oO d 
For illustrated Pampblet «ad Prices apply os obere, 
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WILLIAM SANDERS, 


Switchboard Manufactgrer, WEDNESBURY. 
Glasgow Representative : Mr. DAVID ALEXANDER, 43, Mains St., Waterloo St., Glasgow 


p» 
ORS А PAM 
M EP ED ME METALIC ТАУНЫ T 


C. me, 


NEWTON & NICHOLSON. 


SIZES 5 to 75 AMPS. 


Original 


Designer. 
for Prices and New List. 


Write 


NEWTON & NICHOLSON, зоте вае 


Telegraphic Address: ‘‘Corrugate,’ pm Dock. Telephone No (мз 


ШШ 


LIMITED, 


MARSHGATE LANE, STRATFORD, LONDON, E. 


„88 


OVER 150,000 CELLS IN USE. 


STORAGE BATTERIES 

FOR HOUSE LIGHTING, TRACTION 

= POWER STATIONS, — 

MEDICAL, PORTABLE, TRACTION 
PURPOSES, ёс. 


47 ' 


ЭУЕ ЧУА HIE EN eras e 


We undertake Renewal of 
all other makes by fitting 
our STANDARD PLATES to 
existing boxes. 


PRICES AND PARTICULARS 
ON APPLICATION. 


ISAAC STOREY & SONS, Ltd., — 


COPPER пин n п m EXPANSION JOINTS, ENGINEERS COPPERSMITHS' WORK of overy T 


LONDON OFFICE: 40, Ring Willem Sireet, E.O., 
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DAVIS а TIMMINS, Le 


YORK ROAD, HING’S CROSS, LONDON, м. е 


_ SCREW MANUFACTURERS AND METAL MERCHANTS. 


ee 


CONTRACTORS TO - MANUFACTURERS OF 
H.M. GOVERNMENT. METAL Screws AND TURNED WORK 
Tue War OFFICE, ADMIRALTY, Dor FROM Sorio Drawn Robs, 
POSTAL TELEGRAPH DEPARTMENT, &c., Bv Automatic MACHINERY FOR _ 
Ано COLONIAL GOVERNMENTS. ENGINEERS, ELECTRICIANS, & C. 


. All these Goods aro shown Full Sizo and kept in Stock. 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND, HEXAGON AND FLAT, ALL SIZES КЕРТ IN me. 


ESTIMATES FOR SCREWS ANR TURNED PARTS ON RECEIPT OF PATTERNS. 
CONSIDERABLE REDUCTION TƏR LARGE QUANT IZIEO. — 


— — — — ч изаар ын 
————-—— ——— ————————— ———— — —— — — — + 
* — ae 


~ . | 
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GREENWOOD & BATLEY, Lid. 


Albion Works, LEEDS. 
Electrical and General Engineers 


eee ` w 
lan WW \ VAAAAANS 
/ NM LALLA 
\ \ b X Е 
j \ t \ * 
\ 


АМО 


DYNAMOS. 


D dbi Ld o RP RP Mah WI eh 
De Laval’s Patent Steam Turbine Dynamos, 
Turbine Motors, Pumps and Fans. 


: == 7082 — Representative in South Africa: 


| 7092.—0YNAMO FOR ELECTROLYTIC WORK, 120 Volts, — Amps., 250 Revs. W. G. TEBBUTT, P.O. Box 1471 Cape Town. 


MANU F MICA 
R. & S. BAXTER "dm ak шеннен 7 
81, Marraygate, Dundee. pn Clouded, aiso so Canadian Amber. ‘Shipments 


Commercial Court, Contractors to His Majesty's Government. 


ALLIANCE 


. | ELECTRICAL 00., Un. 


Head Offices: 


23, GRAFTON ST., LONDON, W. 
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| 1и STONEWARE & PORCELAIN STONEWARE, 
Glazed without Lead, 
BATTERY JARS AND ACID JABS, 
| PRICE, SONS & C0., '==твтох, 


ADE IN ENGLAND BY BRITISH LABOUR. 


' E Pamphlet Post Free on Application. 


RE LAMPS WHICH DO NOT BLACKEN QUICKLY, 


HEAP IN INITIAL COST, AND IN THE END. 


EEP CURRENT BILLS AT A MINIMUM. 


VERY LAMP BEING GUARANTEED. 


< тхо» &<| 


OU ARE INVITED TO ENQUIRE FOR PRICES. 


MACKEY’S ELEGTRIG LAMP 60., Lid., 


Tulip Place, New Churoh Street, 
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DYNAMOS, MOTORS, | 
SWITCHBOARDS, CABLES, 2% 
| 

| 


=. — 


The India- Rubber, Gutta- Percha and 
Telegraph Works Company, Limited. 


ELECTRICAL ENGINEERS AND CONTRACTORS. 


Head Offices: 106, Cannon Street, London, E.C. Offices, “ SILVERGRAY, LONDON." - 


Telegraphic 
addresses: | 
Works: Silvertown, London, E. Works. GRAYSILVER, LONDO N" 
—— BRANCHES 
Home: BELFAST, 38, High Street. GLASGOW, 2,4 & 6, Royal Exchange Square, 
BIRMINGHAM, 15, Martineau Street. LIVERPOOL, 54, Castle Street. 
BRADFORD, 1, Tanfield Buildings, Hustlergate. MANCHESTER, 9, Sussex Street (City). 
BRISTOL, 22, Victoria Street. NEWCASTLE-ON-TYNE, 59, Westgate Road. 
CARDIFF, Pierhead Chambers, Bute Docks. PORTSMOUTH, 49, High Street. 
DUBLIN, 15, St. Andrew Street. SHEFFIELD, 28, Angel Street. P 
Abroad: BRISBANE, Edward Street. CHRISTCHURCH (N.Z.), 234, Cashel Street. 
BUENOS AYRES, Calle Reconquista 140 and 142, DURBAN (NATAL), 213, West Street. 
BULAWAYO (RHODESIA), Willoughby Buildings. MELBOURNE, 274, Flinders Street 
CALCUTTA, 1—1, Fairlie Place. PERTH (W.A.), 131, Queen's Buildings, William Street. 


SYDNEY, 279, George Street. 


Telegraphic Address: SILVERGRAY," with пате of Town following. 


. 0ffices:—97, Boulevard Sebastopol, PARIS. 
FRANCE | 
Works:—PERSAN (Seine-et-Olse). 


Printed by W. G. Wickxw, 7, 8 & 9, Hosier Lane, E.O., and Published by the Proprietors, Н. ALABASTER, GATEHOUSE & 
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